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 and entitled "Surgical Cip Advancenent And Alignnent
Mechani sm " These references are herggi i ncorporated by reference in their
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to surgical devices, and in particular to nmethods and devices for applying
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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 nmust contain a nechanism for
preventing accidental projection of the clip fromthe device before the clip
is formed. O her drawbacks of current clip appliers include the inability to
handl e an overload applied to the jaws by the trigger under a variety of
conditions. Many devices require full closure of the jaws, which can result
in overload on the jaws when the vessel or duct positioned therebetween is
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therebetween is too large to allow full closure, or when a foreign object is positioned between the

jaws.

[0006] Accordingly, there remains a need for improved methods and devices for applying

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

[0007] The present invention provides method and devices for applying a surgical cliptoa
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 novenment and prevent proXimal
novenent of the feeder shoe. In one exenplary enbodi nent, the feeder shoe can
include a tang adapted to engage the clip track to prevent proximl novenent
of the feeder shoe within the clip track, yet allow distal novenment of the
feeder shoe within the clip track. The clip track can include severa
openings forned therein for receiving the tang to prevent proximl novenent
of the feeder shoe within the clip track. In another exenplary enbodi nent,
the feeder shoe can include a tang and the feed bar can include several
detents forned therein and adapted to engage the tang to nove the feeder
shoe distally when the feed bar is noved distally. [0010] In another

enbodi ment, the elongate shaft can include a feed bar slidably disposed
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adapted to advance the feed bar distally thereby advancing the feeder shoe distally. By way of

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

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

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

clip disposed within the clip track in a distal direction. The feeder shoe can include, in one
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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 fornmed 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 enbodinment the distal end of the feed
bar can include an advancer that is adapted to engage a distal-npbst clip to
drive the distal-nost clip fromthe clip track into jaws forned-on a distal
end of a surgical clip applier. In another exenplary enbodi nent, the feeder
shoe can include a tang, and the feed bar can include a plurality of detents
formed therein that are adapted to enqage the tang to nove the feeder shoe
di stal | y expraplary gmbpdimgntyg tang thapisadaptedite engags the elip tgack to prgeenbpioximshl  end of
the feed i I ; L P 1 for
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t he tang to move the feeder shoe distally when the feed bar is moved distally. In use, the proximal

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
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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 wwth 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
fromthe first end to the second end. [0016] The force-receiving nenber can
have a variety of confi uratlons but in one enbodi ment the force-receiving
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mechani sm for preventing overload of a closing force applied to jaws of the
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the force-receiving surface formed thereon is positioned within an opening in the housing. The

force-receiving surface can include a first portion that is adapted to receive a force for pivotally
moving the force-receiving member within the housing, and a second portion that is adapted to
receive a force for slidably moving the force-receiving member within the housing. The biasing
assembly can also have a variety of configurations, but in one exemplary embodiment the
biasing assembly can include a spring disposed around a spring post, and a plunger slidably
disposed relative to the spring post and having a head formed thereon and adapted to compress

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

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

upon pivotal movement thereof.



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 canmi 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 closed position. The camm ng
assenbly can also be adapted to transfer the closing force to an overl oad
mechani sm di sposed within the housing when the closing force is greater than
a resistance of the overload nechanismthat is applied to the camm ng
assenbly. In an exenplary enbodi nent, the resistance of the overl oad

mechani smcorrelates to a force required to nove the jaws fromthe open
position toward the closed position. [0019] Wile various techniques can be
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i ncl ude a _ bi asi n% assenbly that is adapted to apply a resistance to -6 the
profile 1995kdPsHi%Bne exenpl ary enbodi ment, the biasing assenbly can be
coupled to the profile link by a pivoting assenbly that is adapted to pivot

upon pi vqoed9] While Weiidus@dchhif@esRa®bé hsed to couple the camming assembly to the overload
mechanism, in one exemplary embodiment the camming assembly moves relative to a force-
receiving surface of the overload mechanism such that the closing force of the camming
assembly is applied across the force-receiving surface of the overload mechanism as the trigger
is actuated to cause the camming assembly to move the jaws from the open position toward the
closed position. The force-receiving surface of the overload mechanism can be adapted to resist
movement in a proximal direction and the resistance can increase as the trigger is actuated to
cause the camming assembly to move relative to the force-receiving surface and to move the

jaws from the open position toward the closed position.

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

overload mechanism can also include a biasing assembly that is adapted to apply a resistance to
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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]
Met hods for applying a surgical clip applier having an overl oad nechani sm are
al so provided. In one exenplary enbodinment, a closing force can be applied
to a pair of opposed jaws forned on a surgical clip applier. The closing
force can be effective to nove the opposed jaws from an open position to a
cl osed position. Wien the closing force is greater than a threshold force of
an overl oad nechanism the closing force is transferred to the overl oad
mechani sm di sposed within the surgical clip applier. In an exenplary

enbodi nent, the threshold force of the overload nechani smincreases as the
jaws are noved from an open position toward the closed position. [0022]
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f or ce- r edBVSHHE 2R PREMPAFILIONIR anlosadpesition, When theicloging freeisigtealff #3h@r t han t he
t hr eshol dnfo@iofBrorck B m\%ﬂsmédhxmﬁﬂnﬁéiamfm& haranbe R8Ik GWeFiR T equi red to

pivot the force- receiving elenent is |ess than the threshold force required

to slide mésharist dispasetwithin thy surgiasbelip. applﬂemoh@p exgmplatyembadiment, the threshaldgi cal

coupt ot 5aof fe BAbERERASY) hortR o A Ty AR OS BO TRRRR, )

t hr ough aheclededpgamcm shaft extendl ng froma housing, and a cI ip formng
assenbly coupled to a trigger and -7 adapted to act uate a jaw assenbly forned

o SR HORRTL i PP Ene it | 907
the overload mechanism can include a force-recelvmg element that is adapted to receive the
closing force, and a biasing assembly that is adapted to resist movement of the force-receiving
element in response to the closing force. The surgical clip applier can include a camming
assembly that is adapted to apply the closing force to the jaws, and that includes a roller member
that rolls across the force-receiving element as the closing force is applied to the jaws. The
threshold force of the overload mechanism can increase as the roller member rolls across the
force-receiving element. In particular, when the roller member rolls across a first portion of the
force-receiving element, the force-receiving elements can pivot if the closing force is greater
than the threshold force, and when the roller member rolls across a second portion of the force-
receiving element, the force-receiving element can slide if the closing force is greater than the
threshold force. In an exemplary embodiment, the threshold force required to pivot the force-

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

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

elongate shaft extending from a housing, and a clip forming assembly coupled to a trigger and
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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 advancing
assenbly. [0024] In other enbodinents, a surgical clip applier is provided
having features to prevent wunintentional clip mgration, for exanple during
shi pping of the device. In one exenplary enbodinment, a surgical clip applier
is provided having a clip advancing assenbly with a pusher nechanismthat is
di sposed within a clip track and novable toward the jaws to advance a
plurality of clips sequentially into the jaws. The pusher nechani sm can be
adapted to generate friction with the clip track to prevent unintentional
movenent aghptedie apiualk ajavnassenally formed ema distakand o€ the plongate ghaftise forinta sgegicabe

adapted t : i i | t advance the
pusher ne@lﬁgﬁyésa%\é’g‘?g?ﬁ aﬁe?% %@6@@%%!"@%@%& oul[soyatcg%ﬁﬁﬁéqﬂ sa%g%&r? e used to
gener at e dssembly o tixediipfenming puathidy. neokasmmary embaliment| thp triggachas twan one

enbodi ment_the .clip track, cag, include one,or re protrusions .fornmed thereon
ond i n cotmiedtalgegf o dtaipEndpe et 8 ehR ety e sBRE L h o he 11 p
track. | nasseaibiy diRing BETasH stiR0 bf adulbon) dAd 1 CanREHBEIVE 0 Schihtd e bigf@rmingef | ect abl e
tang forned thereon and i ased_agai nst the feed bar_to generate friction

b the fee i . .
with the $seEblydyring theseensd siage afiackiationphiledsing phant rriaivg to fhg clippdvaerintther eon and

adapted tQ ige a corresponding ridge formed in the feed bar. In yet
anot her enpbodi'nent, the pusher mechani sm can have a cantil evered
configuration to generate friction with the clip track. In one enbodi nent,

opposed siBAn otherombedianents, avussiepl slip anphertivprovidecieaving) feateresiolrea®t bias the
pusher nMeeRAN I[P Hidationb i 8k i &Min?ﬁ@?@ﬁ@&hﬁé e, Hfore'eREm 1?):%,0 a

substantial 'y straight” cross-section, _ generating ftrict [0026] In
yet anot hembodivientiiaswngical dlipspplisr sserovidadhavippa cléiyr advangirgmssednbdly Wit 2 pesher housi ng

with a trigger ably cqu d thereto .and haf xt endi therefromw th
opposed | 13\‘3@l ois ﬂ}é}é's% hs}ggsegaﬁtlg ﬁ] al c"@ﬁﬁaf ?{13 r“é°6’f‘5‘e “f:alr‘i‘ %Sﬁarwafgﬂ a@‘%f'%en%s t hr ough

t Ih‘e shaf ltplanaﬁtyios claildamtqeﬁtiallllg éﬁt&tl&}jmﬁ Thke pﬁﬁbﬂ m?c_hg‘ﬁer céh I aidapte%I ﬂ')fgfenﬁ@té gi ﬁal .
clip appljer cal so include a feeder shoe sli y di sposed. within the clip
track andﬁ%%lw@ut%ﬁ SR FRFA R BreY ot uwpﬁﬁ?taqnﬁkwam%tﬂ?ﬁ@ wﬁ}% MFhanisE Wi ¢ ¢ ack.
The f eedefhe §liiPtack 3ut RRan be adapted to move when the clip advancing assembly is actuated to

advance the pusher mechanism distally.

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

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

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

distal end thereof. A clip track extends through the shaft and is adapted to retain a plurality of
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configured to generate frrctron mnth the clip track to resi st 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 other
surface feature adapted to generate friction with the clip track. In other
enbodi nents, the pusher can include a deflectable tang with a lip forned
thereon and adapted to engage a corresponding ridge forned in the clip
track. Alternatively, or in addition, the feeder shoe can have a

cantil evered configuration to generate friction with the clip track. The
clip track can include a support surface with opposed side walls extending

t hereal ong, and the feeder shoe can be slidably di sposed between the opposed
sidewal | s. The opposed sidewalls can bias the feeder shoe froma
substantially V-shaped cross-section into a substantially straight

cr oss- sectlipn,The blegiertly:lig emﬂieratainmgioﬁrrciude hcﬁwder[sB&ZsT]iablyr dispesediwithinahe adipbodi nment ,

a surgical | ler ovrd a.shaf xten |ngfrom
t he housr a&( | quop&grt%la% ng’f gfﬁ%ggr(ghghhtg%l?l k-eﬁge ge]caqrﬁ °°s°ﬁ‘é€*’t and
aﬁaPt ed dtoahﬂgateegw@nénaaﬁuandnhaﬂalbebml ktoafeﬁtt:umntdha@:kal ﬁmi/ﬁtl‘idit Bfthé f\beduugh t he g
shaft an apted to retain a ality of .clips, .and a cli usher di spose
wi thin th&heet | fr expmele. tﬁﬁgee@tréb?%&%bthaa ffck camgeluge g} %asr g ng‘gfﬂtriuﬁgn’t hr ough
the clip tardaﬁééta%dadg brthe? Surkdce %at@@waﬁe&wyénéra%wnxhwmlth@crwﬁa@@rtncan be

bi ased within the clrp track such that novenent of ag@pus er is

pr event ed other e%@danerntsf the ppsher @ppmqhéis atdeﬂﬁtcrraéleérngpwthrsheform efeen gideat er t han
a biasing aﬁn%'Ee(aqo Qﬂeg%n%é z?&)rgﬁéo%ﬁg rnﬁ?ﬁffoﬁh&tﬂn mé%h tradd A ite Hﬁi vg]kr'o? ir} §ffon, [ 0028]

I n one exenplary usher an | nc b1 asi ng nechani sm
formed t hl@rfe@inr sinncjc@dapt e@hntltcvmaeortﬁheramm tp gpwsdrtefncmpm mth thetedip tatkp Theack.

The bi asi [ QLrusi.on f or.med the clip
pusher, %ﬂ cf;efc eg@f@%%? pﬁﬁfgt SYEF ewﬁﬁggrp%ts?tdesmgel | eXte ‘h therle?t]m& ﬁ&ﬁh

enbodi rrentfeedettshee @h ibp slidablyadisposad bbameen the oppbisdul slidmtalls STigroppbeed sidbwallsganv dt h of

the clip tra ch that the cli i s biased with clj track. The
1 bt r ncb i R ponapmy eV SheRes piering lub sl S8t cor e
bi asi ng fQfdgﬁselaﬁ&m&bylg@neﬁ{ﬂngfﬂid’t@ﬁk and the clip pusher. In an exenplary
enbodi ment, the clip pusher is deflected by the clip track such that the

clip pusher IS conpressed froma su ntr V-sh file to a planar
or fl attedt¥7igst mother erRbadumpsnt @eﬁ‘l@‘“&[‘ﬁ’ﬁd‘l’ hranreﬁd vrnee%grsnraaa et anot her

embodi ne ntexteadxﬁgirr&m AR hofidih g fif? Bhd REordSawy M aRNAIRAd HORE WHaBiSinll AdPplegVENt 2
to receive tissue therebetween, a clip track extending through the shaft and adapted to retain a
plurality of clips, and a clip pusher disposed within the clip track and adapted to advance the
plurality of clips through the clip track and into the first and second jaws. The clip pusher can be
biased within the clip track such that movement of the clip pusher is prevented unless a force is
applied to the clip pusher that is greater than a biasing force created between the clip pusher and

the clip track.

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

| mproved 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 j oi 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 adapted to maintain the push rod in a substantially fixed position while
allowing the linkage to nove proximally. [0030] The prel oaded joint can have
a vari et y[0829] c'[mynt hgmhmbinbmﬁmeinua su'rgicainlép apphierds premided hmringfmhmadmﬂe\q’emant is a
bi asing el.e npr ess sh during a

ol osi ng. <UPaiel LR opd e BPniny dnofe SERRG SEBrmEnt, oF iR Bt ieh r oc
when ][ he §ul"g1®gelfp| E!p§llerﬁﬁ;l$l‘g1naéd bavmgmmaﬁ lose It@&thﬁgto&bﬁ:ﬁ’ﬁiﬂiat&t@‘s@unb ég% b or

exampl e, a, canti am or rin exe r odi rent, a

pr oxi mal Q‘rRBeadgF py éo‘{ﬁfgﬂte Efbcl%ﬁ‘?(ﬁhedﬁ S, Bl g@FW&“@F‘SM&"n&F&é\ gb%’s%‘lﬂ’a within a
recess f opiRd meehaalsﬁpaaabtem &@&hﬁﬂé ﬁiﬁgeréfﬂﬂ-l GdéﬁmFaﬁ'ﬂir%én YashoRRABrAr SPring

bi ases the proximal end o push r di st al e recess can al so
opt i onal | §josingstroke A pre@eéedn@mhﬁéormeﬁéwpw thmwha@pﬁné@ linkagescopplingthe: he spring

cl o ng. <Replek ok RR AR or Ry i R BRICH Ol fin FE RN 8 RiboEl

cl osi ng stroke dges ‘can a esrlﬁgfrom
ful Iy confrred paiitinldy cl{;idfb@ds]ltldwlwmttheaﬁggdncisrpa&'mﬂy)d;bemedlﬂurir@ asuhsglgcsabka:tbl p applier

IS prOV|de havi n hand). e A fro |aws formed on
a di stal % "{ﬂﬂé?%fﬂ‘&f‘ thp getr%t%%‘g’? at}’erpé%?f’gﬁﬁ?@rlﬁq %‘h "rﬁ@’tt’% ough the
shaft andm@iﬁuamltﬁsbdsmddhﬁaJsﬂb@&nnalycﬁxadpdssltgmerrhﬂadammgtﬁecnnasgeuahﬁvé he jaw

cl osing nec smto close the jaws. A preloaded joint is formed between the
JaM/cI05|Hﬁﬁmﬁ@%han|sn1and the trigger, and it is configured to prevent a
clip fromfalling out of the jaws when the trigger is partially opened

during a @b3giThE peloadddgeint Eandiate eﬁﬂﬂi@ﬂrldfﬁéﬁﬂgufahéhs?&ﬂhr@&%boﬂiﬂieﬂi thean be a
spring adapted to be conp ressedﬁw¥ a portion of the j aM/cIOS|n£anechan|sm
K

during aPrelossied jrintds # bireing otpraens gd@éﬁﬁl to) be sagnessed yghe pyshrodduingpe
Nitinol. L @nabie inPHRQChdRBRE to apbfd a biasing force to the push rod when the trigger is

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 endi ng between a push rod and the trigger. The preloaded 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 |east 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 fallout when the
trigger is released during at |least a partial closing stroke. [0033] In an
exenpl ary enbodi nent, the assenbly can include a prel oaded joint forned

t herein m@premledwntmange dispased wuén@frecmdomadmcqnphng meéhagien eptsading on and

al | owi ng er |s
el cased At i Bl ald Vi RIS TR breadk R B B iBlaato HoBlhprtSed ty P

pr el oadedpuslorodtdudaga desidgstrokel bet ween a push rod adapted to advance a cam
over the jaws to close the jaws, and a coupling nmechanismfor coupling the
push rod e i [ i rod in a
Fixed postBiaiFombbsaf it PG TEpb Rt RN i CPT e
the tri ggdmall)sfrdmtheasmﬂhgdﬁrsmgl satont gvestformep an bidstal ed afshe@aﬂ,tartngg.r In certain

push’ T od BRHCD BRI BIS 1 HBE AR AL Pk R pechang Faela o FIARER OF bi6Sdl o

provi des WxaRR tﬁé%ér ﬁﬁ@i&ﬁﬂeﬁlH&%é@ﬂeaﬁ'a'pﬁﬂhf@osﬁlg%hbﬁb VA1 Bsserhlp scddpled@ws for med
on a distal end a surgical clip applier, and preferably for maintaining

the cli phebreeatiedrigasnendifie jpws ped jt s3sPechdantarigo eaintain therews 88, substantdlly exenpl ary
nbodi |
and di ot ared et tven Clip RIBARCR the Rt BWIERE A a61edy S il i PLOY' 27

gui de nendeke.coupl ed to the jaws and having an alignnent nechani sm formed
t hereon and adapted to guide a clip into the opposed jaws and to maintain the

CLIPi™ oDSSTRPHexbinfas ARNRRRAR 36 e 1Ay GRARS 8 084 e K R

cl osed. ['1 gnnen ani sm can ut agal nst an

i nferior umbiatminga portidneafdhe assqubly inarfixed p@sltmlmapd alhemmga patiowdf thet ween t he

opposed | a?svse\smbtl 2 oln'mrve tpro(fv)('{m [ evlleemthevtgééér %af-eleasea/ (?urmg at Peast arti?ai cglgs’mgi stoke. 11
In certain aspects, the preloaded joint can be formed between a push rod adapted to advance a
cam over the jaws to close the jaws, and a coupling mechanism for coupling the push rod to the
trigger. The preloaded joint can maintain the push rod in a fixed position while allowing the
coupling mechanism to move proximally when the trigger is released during at least a partial
closing stroke. In certain exemplary embodiments, the preloaded joint is a spring disposed

between the push rod and the coupling mechanism.

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

being formed between the opposed jaws to limit or prevent vertical movement of the clip, i.e.,
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pi voting 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 ment, 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
ti ssue 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 advanci ng assenbly
novably coupled to the shaft and adapted to advance a clip into the opposed
jaws. An advancer guide is disposed just proximal to the opposed jaws and is
adapt ed t Bivetines the apex @dd@ssn@;aawam@ffﬂwﬂeﬁ@nel i p advanci ng assenbly into

t he opposed jaws. The advancer gui de can be adapted to align the clip with
the opposemsfame auaihﬁenaﬂl\eaﬁﬁﬁﬁl cﬂh’bdﬁ:rm&%h valises fifichd aphedip & éJI]bl”bﬁt i@r prevent
vertical rnovenent Of ip being formed between the opposed jaws. [0037] In
certain eﬂwmplyryméimmhﬂ@ guidsenemborin & dipsug sfop Baviag ﬂietat@ﬂrvetil agrcess ti ssue
stop cou a distal tip
t her eof aﬁi %%?@' % eceF§£W?F§§%ﬂnﬁﬁg%ggﬂgmfﬁgﬁigv%ﬁ%gﬁggt%ﬁe can be in
the form pfotmdmglﬁ'md snpsarbesurfapc)oﬁthdimge sterh dw en exespaey erobodimeritaberaoiped he

0038] _I.n ical cli
appt 1 or | Superaed A pPR Forf PG Rl s8R MG TN R ovi vt ¢ 11 ssues

to be clipped and a clip advanci ng assenbly adapted to sequentially advance
a plurali t[QD36]fIncahdutba ehibbdmtehteajsmgisal cnp a;qmpedp@mdd@hmgmshaﬁsogpmﬂydvmned j ust

Ravancea e S BRREd i3 AlndaBufbrl o bk Shttun imelab Lo i m

OL pr event:lémea tanaabh;nmvemrg as@é‘ml:tlir'lmova‘bhl doupisd fogﬁe Shlaﬂgndl sdabntgumgadedg\ad bet vvgen
t € oppose od] ment e ranpe ul,ae, nenper n be 1o0rne
on a tissq#P bfqgﬁe %’Bﬁﬂdéélwst 331 al&fﬁfo&giﬁ‘d F'awgedaﬁ@r%@aw%m &wseaé]

include a 1sddd§;§t&i totghﬂe %‘éﬂ&B@tﬂg hdvahR8 84 MR clip mﬁ@&&&my irffo Ak loBpbsbdigwh.aws Wi th
tissue to be clipped. In certain exenplary enbodi nents, the ranped guide

menber i ndiheadvercer guifiesagibe adantad to abentheylipwvithethe enpasadgavis. dThetadvaneerguidaer eof .
The r arrpe@arg&ﬁoq% WB liﬁﬂporlf)?ev@ﬁjt%}tﬁgl lﬁ&eﬁlpﬁ{tof Qgﬁﬂ mﬁg formed between the

opposed jaws.,

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

above a superior surface of the tissue stop.

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

clipped. In certain exemplary embodiments, the ramped guide member increases in height from
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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 with
t he acconpanying drawi ngs, in which: [0040] FIG 1A is a side view of one
exenpl ary enbodi mrent of a surgical clip applier; [0041] FIG IBis an

expl oded view of the surgical clip applier shown in FIG 1A, [0042] FIG 2A
is atop viewof a jaw retainer assenbly of the surgical clip applier shown
in FIG IA [00431 FIG 2B is a hottomyview of the jaw retainer assenbly
shown i n FAreximalend tq pdatal en#lﬂagre@c’rhf'sraap%d ﬁ’éiexmf‘éweb?a"th?édjﬂ’ﬁw teabyiagainst assenbl y

shown in dﬁllﬁerl&%ﬁnfa&gggﬁéas!: 3 rll&R)f'a%h gﬁﬁgﬁm&?&“t\b%%e Uﬂlg%%dgi we 1B Bmit AW

retai ner assenbly shown in G ta across |li1ne 046] FIG 3Ais
a top vi expravens vertieal arovement of the dme eypivptingrof theapex anddegsdn aawewbmicnghom in

FI GS 2A- 0 V. wn in FIG
3A; [0048 ‘]%‘QEfJ& Tl i 93%“%%%“?%“%3%%‘% o e HenttdPds S im BH AERD

confi gur edbottd.(20Y and/er it Béndlieetiaan asdiom tidf rabge@®ab@f\Saedt53B t hr ough t he jaw
retai ner assenbly shown in FIGS. 2A-2D; [0049] FIG 4B is a side view of the

pr oxi mal (ﬁ] S}dﬁPT}WOP gsF! G _4A and the proximl end of the

j aw retainer own in Aand 2B, showing the feed bar in a -13
proxi mal - nost position; [0050] FIG 4Cis a side view of the feed bar and j aw
ret ai ner [@mﬁﬂ {The inyention willtbenowB‘plljsmﬂmstmgd fromahef foHowing detaitedadeskiription takans t

posi tion; é#mﬂv% th%%céo?np%%ﬁj}égr{i\:{%l '{"W@‘?Ot her enbodi ment of a proxi mal

end of a IP 'he proximal end of the jaw
ret ai ner shaft shown in FIGS. 2A and 2B, showing the feed bar in the
pr oxi mal - [6640] FEadiAt is amide view of one exemplary embodiment of a surgical clip applier;

[0041] FIG. 1B is an exploded view of the surgical clip applier shown in FIG. 14;

[0042] FIG. 2A is a top view of a jaw retainer assembly of the surgical clip applier shown in
FIG. 14A;

[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] F1G. 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 cbnﬁgured 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-nost position; [0053] FIG 4F is a
side view of yet another enbodi ment of a proximal end of a feed bar shown in
connection with the proximal end of the jaw retainer shaft shown in FIGS. 2A
and 2B, showing the feed bar in the proximal-nost position; [0054] FIG 4G
is a side view of the feed bar and jaw retai ner shaft shown in FIG A4F,
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-npst 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

enbodi ment of an advancer that is configured to couple to a distal end of

t he feed pPpeimalimaaipasitiom] G 4A; [0058] FIG 6A is a cross-sectional view of a
clip advanci ng assenbly, which includes the jaw retainer assenbly shown in
FI GS. 2A(gf30) #108 4€ 864Gde ﬁ&@%fﬁn_@?é@abh{hn!ﬂa%m%ﬁﬁﬁsm in'BG! A8 dhowARg Shown in
FIG 4A, showmng the feed bar in an initial, proximal position relative to

t he cli p thafeeddier wfa disiel-meshpositiant ner assenbly; [0059] FIG 6B is a
cross-sectional view of the clip advancing assenbly shown in FIG 6A, -14
showi ng t i i e i on: IS, a

cr oss. el PP ERE DT a R By of s SRl 66 rlima) HANEL tiedBar o 1y S

showi ng tchenettemdvithethe proviethl énd afitterjael iretaindr Ishaft shbven @bEIGSoA agd EByshéwieger shoe
and a cli I | S istally of the feeder shoe in a distal

directi orﬁl;%?%%%i%ﬁth%r%%%c’gﬂpém@?%ss- sectional view of the clip advancing
assenbly shown in FIG 6C, showing the feed bar returned to the initial,
proxi mal [p53] FIGOAE isdsidaview ofthGfeed bar anth javerctaiver shift sbteyn wmiFd6. Ahchaving suppl y
remain iqhg e tc;id\{lan leicjl_l_gcc))s(sﬁi;t)siitoon_shown in FIG 6C, [0062] FIG 6E is a bottom
perspecti veeﬁ T AERAOENEE? shown in FIG 5A di sposed within the clip
track of the jaw retainer assenbly shown in FIGS. 2A-2D, show ng the advancer
in a prd53hFIGYE s quids wiewonf yet another embodiment of a proximal end of a feed bar shown

in connection with the proximal end of the jaw retainer shaft shown in FIGS. 2A and 2B,

showing the feed bar in the proximal-most position;

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

the feed bar in an intermediate position;

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

the feed bar in a distal-most position;

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

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

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

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

track of the jaw retainer assembly;

[0059] FIG. 6B is a cross-sectional view of the clip advancing assembly shown in FIG. 6A,
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[0063] FIG 6F is a bottom perspective view of the advancer shown in FIG 6E,
showi ng the advancer in a distal-npbst 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 camfor use with the jaws shown in
FIG 7; [0066] FIG 9 is a top perspective view of a push rod that is adapted
to couple to the camshown in FIG 8 for noving the camrelative to the jaws
shown in FIG 7; [0067] FIG IOAis atop view of the camshown in FIG 8
coupled to the jaws shown in FIG 7, showing the camin an initial position
and the jaws open; [0068] FIG IOBis a top view of the camshown in FIG 8
coupled to the jaws shown in FIG 7, show ng the cam advanced over the jaws

and the jaws, in afclosed p05|t|on [0069] FIG 1 1A is a top perspective view
£

of a ti ssﬁh@wg‘ﬁgﬁ qiichar moved g gidistp! fiﬁe"é‘%pl etoa distal end of the clip track
of the jaw retainer assenbly shown in FIGS. 2A-2D;, -15 [0070] FIG 11Bis a

t op per sp@egso) FEG.\GCHYa efosstetisial vlew‘@ﬁdlb wﬁdv@ﬁcuag dséchbiNeshipwalin Pmllsaﬂ a ranp
formed thereon for dgwlrdln aclip jaws and stabilizing the clip

during clshgwingtheees moy@bf?n!]'errdlselm therebyi @O\an%ﬁaéee@?réweoam {@eHp syP9lue st op

shown i " GlseclgidalfFor (806etbr ibiGin d g diseuid, Nl arged view of the fissue stop
shown in FI'GS. 11B"and 11C, [0073] 12 is a top view of a distal end of

the surgical clip applier shovvn in FIG | A showing the tissue stop shown in

FIG | [AC B@s]ﬂ‘i?cﬁ%élaB&SWE%HOMHé‘e}va)ﬁlﬂ‘e§hﬂ)ﬁd¥ai‘%n8:45§§mb?¥ shawadn FIG.¥Cs 13 is a
si de, par%hb@lnlglﬂﬁ%éﬁéa &@&Bé&ﬂ%e .Fi'no,/ ;iahg{agsosman%ewm ?@@A%hﬂélﬁ surgi cal

clip appli owmn in FIG TA IS a si ef specti ve vi ew of
a tri ggerfepdesshoe anﬁcltprsgp;dm@maln the ddyarepppasision shawminiFiG. G(IG ]A [0076] FIG
15A is a side perspective view of one half of a feed bar coupler of the

surgi cal @b&@ﬁl@%llbg otfP sﬂe Iv%wé)ﬂﬁﬁe feegllsgawﬂ;mlll 5!&%1 oseld Within

perspecti ew of e ot al f of coupl e own in FIG
15A; [ 007iB¢ clifl tick abthe glwaretam@r psscmlpieshqmnFICbSNZAﬂm shoveing ﬂie@dVanndar indat forns

part of &, Gl A6 BosHdY

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

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

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

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

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

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

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

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

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

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

[0069] FIG. 11A is a top perspective view of a tissue stop that is adapted to couple to a distal end
of the clip track of the jaw retainer assembly shown in FIGS. 2A-2D;
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assenbly of the surgical clip applier shown in FIG ]A; [0079] FIG 17Ais 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 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, 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 showmn in FIG 17B, showi ng the clip advanci ng assenbly
fully actuated; [0082] FIG 17D is a side, partially cross-sectional view of
a portion of the handle of the surgical -16 clip applier showmn in FIG 17A,
showing a clip formng assenbly actuated; [0083] FIG 18 is a side view of a

closure |} l.er .that fornms part of clip formpg.assenbly, of the

cur g1 cal OVIOBFRE 7Bt ChassPrivEre: of soleCasmibirto! Hesresop pedarect | ve
vi ew of  afofmlddIhbrén! forguidiRdd clftiil tRSjaiaddRibRizRS Weklipidiling Sty Bfmat®hown in FI G
18 to formpart of a clip form ng assenbly of the surgical clip applier shown
in FIG 1 A %085]_ FI.G 20A_.is a top perspective view of a closure |ink
coupl er t[REHTE Al Eds 4 Hidg vigw of the tiswue stop Howanptie-ilhBFI G 19 and that al so
forms part of the clip form ng assenbly of the surgical clip applier shown
in FIG 16072 684l DR 48 enPRfedivievaofhé i1 dtépeshowh id FIGSC | B aMdel 1I0; nk coupl er
shown in FIG 20A coupled to the push rod of FIG 9 and having one

enbodi ne Lasing el enent di sposed therein; [.0087] FI Cis a bottom
Tow o R PR de s PRt R Sy i denieighote MATGn B od of FIG 9
and havi ngiowigtleissiespdhe@nin IG. B ADpaBiond HRhaIE He jSvsisad Fiterei n; [ 0088]
FIG 20D is a chart showi ng the anount of force required to displace the

bi asi ng el n hown in FI 20B; [0089] FIG. 20E is a side vjew of another
embodi merUEH FLF’-dgr'ﬂ e BW‘%‘&?‘B@@FQ{"PQMA"C‘HJ&E hepdlpaion @?WF dyeisalchp ned
therein; JPRQ@Chovir iPFIGLA is an enl arged side perspective view of an
anti-backup nechani smof the surgical clip applier shown in FIG | A5 [0091]
EL,(C:;Lh aﬁil SB nﬂo&s? FPC?.rlﬁes? e? éiéievgersyplecemec\)fgewaof%atlyi\'{gge%gergtaonfl tl?ergu?gficatl rc]l(?p ?prllnﬁiler_s g\%tlf H‘lp

FIG. 1A;

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

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

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

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

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

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

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

[0082] FIG. 17D is a side, partially cross-sectional view of a portion of the handle of the surgical
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shown in FIG 21 A; [0092] FIG 22Ais a side partlally Cross- sectlonal vi ew
of a portion of the handle of the surgical clip apprier—shown Tnm FIG 1A
showi ng the anti-backup nmechanismin an initial position; -17 [0093] FIG 22B
is a side, partially cross-sectional view of a portion of the handle of the
surgical clip applier shown in FIG 22A, show ng the anti-backup nmechani sm
in 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, showi ng the anti-backup nmechanismin a fully actuated
position; [0095] FIG 22D is a side, partially cross-sectional view of a
portion of the handle of the surgical «clip applier shown in FIG 22C

showi ng the anti-backup mechanismreturning to an initial position; [0096]
FIG 22E is a side, partially cross-sectional view of a portion of the handle
of the sulipappdier shown jin Bl 1 74y shewimgsa clip fdrhisg a@mbblyslotmaiedg t he anti - backup
mechani smreturned to the initial position; [0097] FIG 23Ais an expl oded

vi ew of ﬁ@s@gg@ %‘% a@&%& fgagsu;ehﬁlkﬁ'we?ih%ﬂorrﬁvéa?t O%Qlllk%rml \gea%% FI G

[0098] F a partia Cross-sectiona ew of the o mschanl sm
shown in o&’tlﬁsurg&ﬁl/ulp&hpimsigmtnheFKB.dwre link roller first comng into contact
with the profile link; [0099] FIG 23Cis a partially cross-sectional view of

t he overl m shown.. t he.,cl posur k roller
ool v no COPLFRE 9 B iR PSR ity e ol o MO 4 nE oSR Bl Lt

[ 00100] Fshéwn AFHIG) 18 ta fw@ﬁeﬂmou@foﬂnwagﬁem&wwhﬂrsurgiﬂabdimpner@ﬁovannover | oad
mechani srp\;fgoh use with a surgical clip applier; [00101] FIG 24A is a side

perspecti 'ew of a clip quantity indicator wheel of the surgical clip
applier shown in FIG A5 [00102] FIG 24Bis a side viewof a clip quantity

i ndi cat or[08¥3¢BIG. 202\ fop perspectiveiview bPAAIAEsAe IinkCouplér that cau;ﬂesno ﬂﬁrch@ﬁ@t ive view

of a cli uantity actuator for use with the cli ua
plmﬂ shown m¥TIG 19 and that also forms part ofme clip formmpg a%semtl 1ythe surglcal clip

applier shown in FIG. 1A;

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

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

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

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

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

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

having ridges formed therein;

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

surgical clip applier shown in FIG. 1A;

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

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

clip applier shown in FIG, 1A, showing the anti-backup mechanism in an initial position;
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i ndi cator wheel shown in FIG 24; [00104] FIG 26Ais a side, partially
cross-sectional view of a portion of the handle of the surgical clip applier
shown 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 another enbodi nent of a
feeder shoe having a pre-fornmed A-shaped bend forned therein and confi gured
to create friction between the feeder shoe and the clip track; [00107] FIG
27B is a side view illustration of another enbodi nent of a feeder shoe having
a pre-forned V-shaped bend formed therein and configured to create friction
bet ween t 8931480 c32B is hside padtiail} erosd-septianaknitey of ppprthai ofithechandig Af the surgical

perspecti i f It LBt : I rotrusions
f ormed thLe(lﬁ)e%pﬁﬂ%{#&p%oﬁfﬁl%’u%dgﬁogargeggg%drc?ucptll{lgcﬁlérggﬁ\\;\[}egga r@mﬂ[){la%ﬁﬁtg&)f eeder shoe
accor di ngpssitionanot her enbodi ment of the invention; [00109] FIG 28B is
perspective end view of another enbodi nent of a feeder shoe having a tang

formed th g t .he surface pro i f .in the
cli ptracR BRI 125 A bab SRR ot e HBSFor B OB bR st 17 e
of anot heclieapptietish@nt indflGa2¥B; sktsvingthe entlibackupomechatisrh diba iiklylac oatbdpositidnon a
tang that is adapted to engage a corresponding groove forned in a feed bar;
[00111] F Is.a to er spective..vi ew of .anot.her odi t of.a feed
bar havi niSEEEcD BasEbAraREr NGt Vit o SRpahr FERRA Yeslleidy he
hol dback kiipapptiérshéwidin RIGE23G)BEbwiAg the anti-bRREEMechtiSm $ioMihgitd arin@ial 29A; and
-19 [00112] ,FIG 29C is a side cross-sectional view of the feeder shoe of
FIG 29A 8P¥¥¥sed within and engaging the feed bar of FIG 29B. DETAI LED
DESCRI PTI ON OF THE | NVENTI ON

[0096] FIG. 22E is a side, partially cross-sectional view of a portion of the handle of the surgical

clip applier shown in FIG. 22D, showing the anti-backup mechanism returned to the initial

position;

[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 shown, the clip applier 10 generally includes a housing 12 having a
stationary_ handl e 14 and_a novable handle or trigger 16 that is pivotally
coupl ed frdicaleewheslishowg in §1G.44; el ongat e shaft 18 extends from the housing 12
and it includes a pair of opposed jaws 20 fornmed on a distal end thereof for
Cri mpi ng [60164)'AIG CRIA is G side; paflfly @los@RlichaB Al b A fbrdHofiRe KRR LAY coupled to
the housing 12, and it can i ncl ude a_rotation knob 22 for rotating the shaft
18 rel at sweicalglip Applispihewndn BIS. 14 showingmngvemensof thesbip quantiyastuete of KlGew of t he

surgi cal I | er.. ' A, and the various conponents wl |

be descr Fgg‘w’%awo‘l“gﬁ%%?‘é’?‘{%%“%@f%@oi B5] FIGS. 2A-12 illustrate exenplary
embodi ments of the various conponents of the shaft 18 of the surgical clip
appl i er [@103}Flgedtdiak side.cparially argst-sgctiting vigwsof & pratighefithe Hegdienfthades an out er

tube 24 . i i | t ai ni ng
asserbl y “JEH200 et AouRAF G, SRARABRRL Ry bR B R Rl B T 0L
rod chanwéFIG325 fmalrthedip quantity indichtve whealsf FIZD24,and be configured to mate to a
distal end of the clip track 30. The shaft assenbly 18 can also include a

clip adv } o] Lch 0. ex Lent. can.incl ude a
f eeder mgﬁgﬁmﬂ@r’*éi"gﬂb'tc‘@%ih{%g‘ﬂ%““s”f“ﬁggl‘ﬁﬁéyf%a’?’%%gle‘mﬁ ff‘ﬁilernShf’ e clip track
30 to adwavinga prederined AA-sHapedengd foriiéd thergintand oedighied tetrdate fivtionbétaesh thar 38
that is %%ggtgd tﬂ drhye the feeder shoe 34 through the clip track 30. The
feed bar rshop anf theeliB Mtk advancer assembly 40 that is adapted to mate to
-20 a distal end thereof for advancing a distal-nost clip into the jaws 20.
\me ?] haf {0 e &1l 2/7|B1i8 aGild viegd iHostiatier @fdﬁotﬁer;éhigﬁdifrﬁﬁtrﬂflﬂgezddérhshamm aasse (rjrbl Y,

ich in ong ex ary. enhodi nent .ca i pc e a cam42 that is _adapted to
sl i dabl y PFfa E“‘idoeaﬁp e‘?lléﬁﬁg? ,egegl'?ﬁe“é“&fg?ﬁ tﬁﬂre?tﬁéﬁ'ct@&ﬁet“@%mzé“gg the cam
42 to nD\Roctdh@tHedlp thacki el ative to the jaws 20. The shaft assembly can al so

[00108] FIG. 28A is a perspective top view of a portion of a clip track having surface protrusions
formed therein and configured to create friction between with the feeder shoe according to

another embodiment of the invention;

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

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

bar;

[00111] FIG. 29B is a top perspective view of another embodiment of a feed bar having a catch
groove formed therein and adapted to be engaged by the holdback lip formed on the tang of the
feeder shoe shown in FIG. 29A; and
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include a tissue stop 46 that can mate to a distal end of the clip track 30
for facilitating positioning of the jaws 20 relative to a surgical site.
[00116] The various conponents of one exenplary clip advanci ng assenbly are
shown in nore detail in FIGS. 2A-5. Referring first to FIGS. 2A-2D, the jaw
retaining assenbly 26 is shown and it includes an el ongate, substantially
pl anar jaw retainer shaft 28 having a proxinal 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
thereof that are adapted to be received within correspondi ng hol es or

openi ngs not_shown) fornmed in the outer tube 24, and a cut-out 29 forned
therein tmam%o%\%c Fﬁé“%ﬁﬁlﬁ?é‘ﬁ’t“’%"i?ﬂ’é‘é’ oéﬂ‘etf??éerﬁh%(‘?fr%& ey diseoseq Wityaf | ect or
to form angBigafiflg theTedddat bfaGaT9R.t he cut-out 29 allows the opposed sides of
the proximal 'end 28a of the jaw retai ner shaft 28 to be conpressed toward
one anot her when the jaw retainer shaft 28 is inserted in the outer tube 24.
Once the Q%IHE@P%@PHQ%QEJPW%VEWO%rrespondi ng openings in the outer

tube 24, the proximal end 28a of the jaw retainer shaft 28 will return to
its ori _gl[0@1'1BLMMtemﬁ%mémwﬁa%iu&m sufpSdaealip @gﬁ&laﬂgﬁehﬁd; Relding 31 tO
extend into_the correspondi ng.o?e_nl ngs to engage the outer 24. As will be
di scusseduigfal ¢hiprapplire toapp!ysuraieal olips o 2 wessrbduct Sum, efc., dwingarargieali ce can al so
i ncl ude r : SS1.OF : i : t he
pr oxi mal PEr o oY Sitpeal A BipRe ol ihoRlge b AP BPRELS BRI U ce 10
prevent applicdton cfla suigirehe)ipgandentribed hereie andeidltiiragd il the draviingso difosveveridhe 24.
[00117] A vari . techpi . d;.to t di end 28b
of the | ASSPLIEliF tneaf S aBET Al A 300 PRt pRb S o1 e
enbodi nmerthesé Featuebs ahdibr iecmh iBdixdeaf vatibig of ather feanired Kivwndf dietart? The negivdelp sever al
cut-outs or.teeth 7% formed therein for rratig_g,with corrl«)sspondi ng
pr ot r usi GRBlieg Aeseribadihetsin is Gerrly) infrnded {a ropresent seytain, gxemplany e MScussed in
nore detail belowwith respect to FIG 7. The teeth 78 allow a proxi nal
portion qDOtIBEFIGAVA ilRftrhtes B exemiplatyandigical dlip apslicP | ANAS shiiinlithe BEp hpplied 18t ai ner
shaft 28. -21 [.00118] The | retai ning ssgn‘oly 26 can _al sa i ncl ude a push
rod chanrfEreraly inglpdeea hovengelapaving a setioraaiapdie dd and 2 mgvaighapdlsior riggerd®, whi ch
i's used 1Ry ddNAAARLohPIE GARR HotisiaY ¢7. I\H@loh%&ssh&@ls Bdendd¥iiol tREnGlIsgyssed in
nore detail below’ The push rod channel 32 can be forned using a variety

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

clip. The elongate shaft 18 can be rotatably coupled to the housing 12, and it can include a
rotation knob 22 for rotating the shaft 18 relative to the housing 12. FIG. 1B illustrates an
exploded view of the surgical clip applier 10 shown in FIG. 1A, and the various components will

be described in more detail below.

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

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

-20-



of techniques, and it can have any shape and size dependi ng on the shape and
size of the push rod 44. As shown in FIG 2D, the push rod channel 32 is
fixedly attached, e.g., by welding, to a superior surface of the retainer
shaft 28, and it has a substantially rectangul ar shape and defines a pathway
32a extendi ng therethrough. The push rod channel 32 can al so extend al ong al
or only a portion of the retainer shaft 28. A person skilled in the art wll
appreciate that the jaw retaining assenbly 26 does not need to include 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 also include a clip
track 30 mated thereto or formed thereon. The clip track 30 is shown mated to
an inferior surface of the jaw retainer shaft 28, and it extends distally
beyond t hedistal shditherenfifop8lyanding hdistplamost clip intorthe jawh 26.t Tiksshafh asseinbly 18 cafi st al end
30b of th Glip tr b n 20. In
use, the ¢ i, mChEae g Ep g%%?[? Oggn mﬁl a§ ﬁ}%g}) seat(m 4“%“%] IX\% nlbggﬁ ﬂﬁ%}é\?er ably a
series, ﬁcludElalcpm 42hieat ¢4 anlapté\@mcshdabﬂgg:hm td thejaek 20, dnd aplisi3@d ddrhat canl ude opposed

side rails Oa 80b at ar ada ed.to seat q ed |le f one,or nore

ol e hepuin i b 11 m i ing SRR Bk B Hne AP e Soattiiierbly PRESE w th one
anot her . lhaudmt@mmpalr&thampﬂatmdmﬁh@dafﬂh@cmﬂt@&ksa%xqaahﬁﬁn configured to
seat about twenty clips_that are pre- dlsposed within the clip track 30 during

manuf act LROF‘HQNH&OHB?EWZQR‘W!"E(SO‘FWTEIPPéS‘éFrt will appreciate that the shape,
size, and configuration of the clip track 30 can vary dependi ng on the

shape, si[pg) mrm wﬁaﬂﬁﬁd &praﬁén@gbme Slehpfary Qip adl4i8ing aSdeRBH e SRWNGRHoRUCh as
st apl es, adapte recei ved therein.” Mreover, a variety of other

t echni quedstailam Flﬁf’ @ée‘ial Refersng first T@fFI‘éS 24D thesiew refaining@ssegibli 36 iashomnp suppl y
with the g ude
sever al opgﬁpﬁgﬁs&%%ha%grmlgjbs%er e?%]apl{]&‘\? gge‘%&%% hggmggrbé@"ﬁ@(? P‘?rgé on a

f eeder shiba nies aaithp Oater ﬂube Zrb auki spus&lemhd\%b thiatis adepted Itd pnatertatlic j®® 20asVhilel | be

di scussed_in nor et ai | track 30
I ncl udes advanagé)ﬁfecﬁ usP c%b n‘ls dgté’ %&ﬂf Hrzgf‘rggl? d@ﬁ%ﬁﬁ@ J?%regﬂmelr gré?&cjs tﬁe nunber
of clips taelanéreabem tnehepillestrathdmamem thdmbrﬂxnhialaerﬂ@%a frelulies et 38 femedd duri ng
use. The openi ng 30% ?&feﬁaﬁ ‘@Je% 22 e I.St ant frdom one another to
ensure t htOPPHE P‘Q Y bF TR ‘3 I FoyrEgRndig ho F?ﬁ@h?ﬂ‘?@‘“gﬁ)c each
tinme the Jn&%ﬂ&w)&&q&d%thb%u@ﬂmamdnd ¥itloBt 290brnSddQAHE ein 1€ alfdwsithd sp6ded30 can

sides of the proximal end 28a to deflect or to form a spring. In particular, the cut-out 29 allows

the opposed sides of the proximal end 28a of the jaw retainer shaft 28 to be compressed toward

one another when the jaw retainer shaft 28 is inserted in the outer tube 24. Once the teeth 31 are

aligned with the corresponding openings in the outer tube 24, the proximal end 28a of the jaw

retainer shaft 28 will return to its original, uncompressed configuration thereby causing the teeth

31 to extend into the corresponding openings to engage the outer 24. As will be discussed in

more detail below with respect to FIG. 4A, the device can also include a feature to prevent

compression of the opposed sides of the proximal end 28a of the jaw retainer shaft 28 during use

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

[00117] A variety of techniques can also be used to mate the distal end 28b of the jaw retainer
shaft 28 to the jaws 20, however in the illusirated 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 distal
novenent, yet allow proximal novenent, of the feeder shoe 34. The clip track
30 can also include a stop tang 118 fornmed thereon, as shown in FIG 213,
that is effective to be engaged by a corresponding stop tang fornmed 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 encl ose a

portion of the clip track, thus allowng clips to pass therethrough. [00121]
An exenpl ary feeder shoe 34 is shown in nore detail in FIGS. 3A and 3B, and
it can be adapted to directly driving clips through the clip track 30. Wile
t he feede[ooyr%&h%l#wdatﬁmﬁ’@\ﬁéseﬂl I%/46 5ap glso icluded pysh ipdghanesd 32 frmedthgiepp ot y of

ot her tecfpi W@? r@c@ﬂ'lr{g ﬂr&cﬂ@ﬁvh%ﬁm@sﬁas 428 alivihOddGhe Eajﬁ?42 @Je\‘ &e? ‘%C%?ape in an

exenpl ary e eder $hoe a generally el onga W th
proxi mal wilkbediissusaéd ipnufwe detai] bedams. Thirpushifod chdnnel3@ 3w be fmmecbemwhawleﬁ to

cradle th OX| t C p(s)

t hr ough tﬁfte@fﬂq es?%&cf?@&“% r{R’t h%oe ap‘ff‘ 4e8an[d go@en&% r)Pla Sgﬁlmiih%h t he

di stal enebd34b Ak shoswnds FEG.L2Dg tHeypush ®H 2lumdel 30 1s foedly angehad \e.g. Hyapddingitgint
R

di st al - mMogithnedy |3I2a€ﬂ%d?f€k\/tﬁé}§mrdufghl me};utslhﬁ)d chahel 32Q@an alSo ¥itkdd AddhgdlivebrEged in
nor e det ai l beI ow The distal end 3 can, of course, vary depending on the

conf i gur af P&Home! theystainer shaft28. étméﬁon élfll%%ma@eﬁﬂcﬁaﬁmﬁslatséhahtjwmwamaq t he

device 104 | &ﬁgpk 5N 34 can
al so incl uéén(?@%g%ﬁ?eégoﬁgg& P)g([;cl:ﬁl t teﬁl&“scﬁéi@g%veneﬂ%ﬁagﬁgt he&?ef gﬂ;ﬁgshoe 34
wi t hi n t hpusblredoddrwithitk thg @Jongatelshta8l 18 wbthe awrgicallclip applieel®nt proxi mal novenent of
the feeder shoe 34 within the clip track 30. Such a configuration wll

ensure ad[’o’é 'FE@& fuﬁﬂ% sHoW FanlégsiAf bﬁ%é‘ﬁxggﬁtg@i}% ag:l‘e 2’& dalllafo ilfugE k! P_t rack

30, thus nost nce etvveen the jaws 20 with
each act uallp tmqk 6@ nlatv:d meretgglehnn@heracm wiihe klifbieacy 38 cushowd matcdrtmaEmMEal | bel ow.

1 RS B SERE s 0 RS AT o
engagi ng meneﬁﬁhaﬁm to plbow ndistaBéhd 30b bimhel cliptrdck 80 & beubstatislipMignediwith the t he
angl e of jaws 20. In use, the clip track 30 is configured to seat at least one, and preferably a series, of
clips therein. Accordingly, the clip track 30 can include opposed side rails 80a, 80b that are
adapted to seat opposed legs of one or more clips therein, such that the legs of the clips are
axially aligned with one another. In an exemplary embodiment, the clip track 30 can be
configured to seat about twenty clips that are pre-disposed within the clip track 30 during
manufacturing. A person skilled in the art will appreciate that the shape, size, and configuration
of the clip track 30 can vary depending on the shape, size, and configuration of clips, or other
closure devices such as staples, adapted to be received therein. Moreover, a variety of other
techniques can be used, instead of a clip track 30, to retain a clip supply with the elongate shaft
18.

[00120] The clip track 30 can also include several openings 30c formed therein for receiving a
tang 82a formed on a feeder shoe 34 adapted to be disposed within the clip track 30, as will be
discussed in more detail below. In an exemplary embodiment, the clip track 30 includes a
quantity of openings 30c that corresponds to at least the number of clips adapted to be pre-
disposed within the device 10 and applied during use. The openings 30c are preferably

-22-



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 forned on
the inferior surface 34i thereof, as shown in FIG 3B, for allow ng the

f eeder shoe 34 to be engaged by the feed bar 38 (FIG 4A) as the feed bar 38
is noved distally. The inferior tang 82b is simlar to the superior tang 82a
in that it  can be ang Ie%gprOX|nally In use, each tine the feed bar 38 is

moved di SAwdistant fromyencaarptharto epyyre et thefang-§2a0p the feeder shee 34 Angagesale t he

i nferior Jp@rﬂ&ﬁ)%%@ﬂﬂné‘iﬁ%ee&é}%h&eﬁ%ﬁdv%ﬁl{é@ %ﬂgh&tsﬁ&dvﬁ{ the cliﬁrtﬁ‘a@l?ﬁ@éaﬂ‘ ned

di stance wwthin the clip track . The feed bar 38 can then be noved

proxi mal ligcludegetents, uatherttgm qpenings lqc,anr ltp?@s imludﬁotherrfdatuméthahajloef the cliprieack nf er i or
tang 82b rmed in
t hegf eed Wt& é@%e tﬁgsvf etema‘? 86 ouslaﬁgﬁr&&é dﬁgﬂ [\g/lgvg[%b{;y%? ﬂg‘?ﬁg&rx“q? %?lgés’t Jrfgt her
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feeder shoe 34 and extending in"an inferior direction for engaging the stop

tang 118 periogof theylip akethusallowieg ips i pasytherrth®ogh-The third tang 82c is

positioned such that it will engage the stop tang 118 on the clip track 30

when the bgﬁ‘i’fheé]@g@ dazﬁlfée rsﬂoe%ﬂhﬂ{o hnﬁ‘B%EedBQﬁ'nﬁ PRI, N}ﬁﬁaﬁ}’a E4FBE 1 NY

novenment o oe 34 an e feed bar en the clip supply is
depl et ed. admelltgs]requw@rwma clipy tb@uglatheslllamacm@nﬁ»{hdp jheffg@l@r shae 38gantharve &r i vi ng

the f eed'%fanapgf%o%ﬁg gﬂd%@/ﬁlhe og &hér teacﬁ}ﬁﬁ-fegc el? &6 | oadllvnvrﬁ% p% tHﬂoPﬁn fgsenpl y

26. As shown genera ong a pr oxi mal
and di st allip&macks303Bizan eS&bpla@hambpdltnemrthé feededsmaﬂnﬁsetgﬂetfaﬂysdlob@w S8pe - 24 can be

adapt ed tgo lg&%»gm%loang dls?a?gn£%4a,%gg le‘ dlsgg egt!I: &4% can be %dapmlto craXYle the be di scussed

in nore
proximal-most clip in the clip track 30 to push the clip(s) through the clip track 30. In the

illustrated exemplary embodiment, the distal end 34b is substantially v-shaped for seating a v-
shaped bight portion of a clip. The distal end 34b also includes a rectangular-shaped notch 34c
formed therein for allowing the advancer 40 to engage a distal-most clip and advance it into the
jaws 20, as will be discussed in more detail below. The distal end 34b can, of course, vary
depending on the configuration of the clip, or other closure mechanism, being used with the

device 10.

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

feeder shoe 34 includes a tang 82a formed on a superior surface 34s thereof and angled
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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 Té€ed bar 38 1na
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 213) during use of the device to prevent
acci dental disengagenent of the teeth 31 fromthe outer tube 24. In one
exenpl ary enbodi ment, shown FIGS. 4A-4C, the proximal end 38a of the feed
bar 38 ca)mxumaimf@reenaaammnewf thsropgtngsdPertamedhiotesoliptttack 30. sinade thesagieof ext end
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39b formed thereon and spaced a dj stance apart fromone another. The two

pr ot r usi dHde igtpghe mypdeignt g4 &@%mth%@ﬁ%bvéééu Anpsyiopshengled givasety efethersa of t he
-25 features rather than tangs 82a, 82b and openings 30c or detents 84 can be used to control

movement of the feeder shoe 34 within the clip track 30.

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

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

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

shown in FIG 4F, and when the feed bar 38 is in a distal-nost position, as
shown in FIG 4H Conpression of the proxinmal end 28a of the jaw retainer
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
showmn in FIG 4G [00127] As was al so previously nentioned, the feed bar 38
can include one or nore detents 84 fornmed 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 adapted to be
delivered by the device 10, and nore preferably it has one nore detent 84
than the quantity of clips adapted to be delivered by the device 10. By way
of non-1i¢antbe n@p@ﬂmm 1o 8 Feed bareduplenS0BIG; AB), iwhédhodd beidgihmse%ﬁndweadﬁeél 84
formed thegrei I e e | that .are pre osed. ,within
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t her eby allomnng the feed bar 8% tg advance the feeder shpe 34 by a
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mate proximal end 28a of the jaw retainer shaft 28 to compress to allow the shaft 28 to slide into the
outer tube 24. When the feed bar 38 is in a distal-most position (i.e., when the trigger 16 is in at
least a partially closed position), the protrusion 39 will be positioned at an intermediate location
adjacent to the teeth 31 as shown in FIG. 4C, to prevent compression of the proximal end 28a of
the jaw retainer shaft 28. This is particularly advantageous during use of the device, as the
protrusion 39 will prevent accidental disengagement of the jaw retainer shaft 28 from the outer
tube 24 during use of the device. While FIGS. 4A-4C illustrate a protrusion 39 having a
rectangular cross-sectional shape with rounded edges, the protrusion 39 can have a variety of
other shapes and sizes. For example, as shown in FIGS. 4D and 4E, the protrusion 39' has a
cross-sectional shape that is somewhat triangular with a tapering end that is adapted to extend
between the teeth 31 to further ensure that the proximal end 28a of the jaw retainer shaft 28 can
not be compressed during use of the device. More than one protrusion can also be used. For
example, FIGS. 4F-4H illustrate another embodiment in which the proximal end 38a’ of the feed
bar 38 includes two protrusions 39a, 39b formed thereon and spaced a distance apart from one

another. The two protrusions 39a, 39b will prevent compression of the proximal end 28a of the
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to the distal end 38b of the feed bar 38 and which is effective to drive a

distal-nost clip fromthe clip track 30 into the jaws 20. A varrety ol

techni ques can be used to mate the advancer 40 to the feed bar 38, but in
the illustrated enbodi nent the proximal end 40a of the advancer 40 is in the
formof a femal e connector that is adapted to receive the mal e connector
formed on the distal end 38b of the feed bar 38. The advancer 40 preferably
fixedly mates to the feed bar 38, however it <can optionally be integrally
formed with the feed bar 38. The distal end 40b of the feed bar 38 is
preferably adapted to advance a clip into the jaws 20 and -thus the distal end
40b of the advancer 40 can include, for exanple, a clip-pusher nenber 90
formed thereon. The clip-pusher nenber 90 can have a variety of shapes and
sizes, but in one exenplary enbodinent it has an elongate shape with a
recess 9dJaw atained shaft 28tyehen ithy fagd band8 isies prokinfabmostangsitiagy 25 phova mIIG.#brt i on of a

clip. Th I 92 %ﬂﬁ oy t Y
confi gur Zﬂnlégﬁp‘gpgfeﬁ%g%ﬁsggﬁ%ﬁdel%c (?’{plgaé&%ﬁ’eag me gr@g%'o%a?ran{ﬂgeéggﬁéﬁetﬁ% at an
angl e i n proxdwgend 23a afithedewirdainen shift 2&speuly occur avhen thedéeadbar 3his abani s A of the

advancer .40. h a.confiquratio | | ows..t he,.clip-pusher e r.,90 to extend
ot o he ipmetfebofiisd Hch ik s et AP iRicofes s B TR 55 38has cavancer
40 ext endfowsm@Gaag.i ally parallel to the clip track 30. FIG 5B illustrates
anot her exenpl ary enbodi nent of a clip-pusher nenber 90' of an advancer 40'.

In this jment, the ¢lip-pusher 9Q" is | i ghtl re narrow and
it has ae@mﬂ A WRLAIO RIVIOYs rrﬁaﬁmpw,gﬁgggﬁvg@%cmlﬁgﬂ anéqrgg?tgntq ﬁ‘{ use, the
advancer fheddieran SR efgaaig tiRMRneLan$2b foifRd h HedbeddPshoe 841 Phaljuap@ses Wi thin
the clip track 30 into the jaws 20. This is due to the positioni n% of the

feed bar dstntsfcamvary byt ingnsremnlay smpediment thecdead bar 38 hase qurmity akdeteatd4di st al
POSI t 1 ONSthat AGrrdApéidS RIGH i grdhtSAHESAdhantit) QA acﬁl:gl@gtso @egﬂAe?iG%ﬂBb ibfmerde&i@e ide clip

advanci ng asse % I'n use, and in particular Fl € |'ustrat e novenent
of the f ecad oz prefEraplytibhas onhrmors| dejsnt §4han tBOquantity of elinsadapied tbdedeliversHoe 34
and clip . | &5 6F.6F 1] usthr enent  of 10 cer 40 to
advance abigﬁég %lci}??fng?%l(zf’ﬁ"nl otlﬁ g%xaj}ng\%&hlﬁgé.eﬁ?@c%ﬁnb%hugﬁte }sgn %ﬁ'?%%'&housi ng
12 that a84cfommeddherain &¢idelisteeing bavemtbdnglipsitistarecpradispassd mithin the ¢lip timek 8d.scussed in

nore detajl, bel qw. [.00131 sho in FIG .6 in the resting. position the
feed bar aéé‘ghlag"q 'ﬁ“ré[' éﬁﬁ“#é@?%amfﬁ’sqq%ﬁmﬁﬁ@ﬂ“tsﬂﬁi f'Jt W@elﬁ?eﬂg Sion 86 is
posi t i oneferstiyadviiRing ¥evwntebn Elips o BleGrvasi0gordpPlicai®n. | Theldetents) §8\rd Aol Ner shaf t
28. The feeder shae 34 is disposed within the clip track 30 and, assum ng the

devi ce 1(Prefarably Gauidistantfesm onpsagther tpansugsdhil thefesier shoe B4 i5 eagagedabdi mml - nost
posi tion Jyghed Bathe f28 bar 38 each time the feed bar 38 is advanced. '

[00128] The feed bar 38 can also include a feature to control the amount of movement of the
feed bar 38 relative to the clip track 30. Such a configuration will ensure that the feeder shoe 34
is advanced a predetermined distance each time the trigger 16 is actuated, thereby advancing
only a single clip into the jaws 20. While a variety of techniques can be used to control the distal
of movement of the feed bar 38, in an exemplary embodiment the feed bar 38 can include a
protrusion 86 formed thereon that is adapted to be slidably received within a corresponding slot
88 (FIG. 2B) formed in the jaw retainer shaft 28. The length of the slot 88 is effective tc; 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. SA 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 nal
novenent of the feeder shoe 34, and the inferior tang 82b on the feeder shoe
34 is positioned between the first detent 84, and the second detent 842 in
the feed bar 38, such that the inferior tang 82b is biased in a superior
direction by the feed bar 38. The detents 84 in the feed bar are | abel ed
sequentially as 841, 842, etc., and the openings 30c in the clip track 30
are | abel ed sequentially as 30c,, 30c2, etc. As is further shown in FIG 6A,
a series of clips 36, |abeled sequentially as 36,, 362, ... 36, with 36x
being the distal-nost clip, are positioned within the clip track 30 distal
of the feeder shoe 34. [00132] Upon actuation of the trigger 16, the feed bar
38 is advanced distally causrn% the protrusjon 86 t I|de distally within

the sl ot  taghe digtaliond 3803k ihe,fkpd bas 3 andwhiph isefedtiye to Ebeiaigshiene clipfmm#ob on t he
feeder s hﬂg)tti%k 9% |nko (B a0R 20 nP\Q/&hQ@ oﬂeleﬁﬁqlﬂgéaﬂ% usé to hrfatd € advaRdr Bifo RS-

Furt her novenent of f éed bar cause the first detent 84,
to engag efebdllb;arBB\,ﬂElt inghe tllastgat@lzelmbOdlmensth@pmmml ﬂd(iOa 6fthe adianeas 4aipvin thehe f eeder
shoe 34 a t | T h in
e e Rimeth RRihecit b SR8l reckile fe ol Bhnerfir i Of e SR BRAT 1

i n the | ad8traftia foeirbas B f TheZdyarictret Of peeferabig fix3By mateproahefebdedarfsrsplmﬂeucmher

di stal novenent. .Ip this osi ti Qn, e fe as. adva a

or edet er niaateraty B iseperay36red e 6 §op SE s snd sclES AEREEE SR i ¢ e
clip trackreRbRyadapted RHAVLIcEh BRSlint hé ARS 20 axﬂtﬁus&u@@isthpéndmsgfﬁaad@ﬁcert he
feeder shoe 34 has been advanced into the second opening 30c2 in the clip

track 30 fdcasirsluds: for xampiana clintBushsrapambst 9 foameddhereon. sHiselippushsrernbes
i nferior bagpy hg'?é)a%efghﬁ sEHEIRN s&@@%uﬁﬂoh@ex@ﬁlhlla}y enﬁﬂ)ﬁﬁ%‘?@n RYs dnMfon ?ﬁt& st detent

84, in the feed bar 133 Mbvenent of fromthe initial,
pr oxi mal - shape witlos recess 42 fmdnm pdistalznd tigaeof fag seating therbight pertign of a ¢hipst

POST 1 00, TRNGUR dihth Bse &Fkan Yab acBledihe RNk AP TR BShe ! Rpe 30 E, 1100

the jaws art novermnen t he feed
bar 38 w b]llp-pushmmntblae%:danralsplesﬂamfatrmaf@ermQGup:dnot ﬂleecadvarnhmpebmo avhich is

cli o sox lalalids £ pr feeninesf. sidheosibulin i IDEREER RN i nt o

the jaws g kxtedd ifiddeslip ftadkl3G-to bripagd Nclp)whtEHPteRiajhdendrakl ddvaricer 40 &teady ancer
40 wi Il engage and initiate _advancenent I‘ the distal -nost cljp. 36x Erior to

engagi ng tantjaly paratisl iyths gli KeckH8n £1G By iHustrate anothes ps@piary emodimend @l t t he
di st al - Mgfip-Filshd nPibeddd' bf ANREHE: 4. In this embodiment, the clip-pusher member 90' is

slightly more narrow and it has a small recess 92' formed in the distal-most end thereof. In use,

the advancer 40 can engage and advance only the distal-most clip disposed within the clip track
30 into the jaws 20. This is due to the positioning of the feed bar 38, which is slidably movable

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

[00130] FIGS. 6A-6G illustrate the clip advancing assembly in use, and in particular FIGS. 6A-
6D illustrate movement of the feed bar 38 within the clip track 30 to advance the feeder shoe 34
and clip supply 36, and FIGS. 6E-6F illustrate movement of the advancer 40 to advance a distal-
most clip into the jaws 20. The components in the housing 12 that are used to actuate the clip

advancing assembly will be discussed in more detail below.

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

device 10 has not yet been used, the feeder shoe 34 is in a proximal-most position such that the
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di stance that is greater than a distance traveled by the feeder shoe 34. Such
a configuration -28 allows only the distal-nost clip 36, to be advanced into
the jaws 20 without accidentally advancing an additional clip into the jaws
20. [00134] Once the clip 36, has been partially or fully formed, the trigger
16 can be released to release the fornmed clip 36.. Release of the trigger 16
wll also retract the feed bar 38 in a proxinmal direction until the
protrusion 86 returns to the initial proxinmal-nost position within the

el ongate slot 88, as shown in FIG 6D. As the feed bar 38 is retracted
proximally, the feeder shoe 34 will not nove proximally since the superior
tang 82a will engage the second opening 30c2 in the clip track 30. The
inferior tang 82b will not interfere with proxinal novenent of the feed bar
38, and once the feed bar, 38 is in the initi prOX|naI- Qsition,

shown, t hPeriorfaBg 843 on 'gﬁ &eé-zfﬁiﬂvﬁ 4 is gRgagrdtith ‘Sﬁ%‘@xl‘}@ﬂ‘\ﬂpétrf’rt 5% o et ent

842 and t fb%néd'lh it U HBEN 3@16%rév@nttpli‘@umil%ﬁﬁerhé{t o?t%e fe[e@&%ﬁé& 34T Rd e RF&RE can be

repeated to advance another clip into the ja 20. Wth each actuation of

t he tri ggtang 82b ontthrefeeder shaedd is pasiiopsibetiveen ﬂbé'lwé dgtél@tééi and theeeconddeteiet ent |
|.e., detgn %tﬂﬁ?e%g F)er 35edich & CTE gﬁ% .{t?rﬁ’ t&?:@rszt?%’b a%&:ein F&Jrfo?&uécﬁ&%ﬁ%@fe%@ the

f eeder shoé be’ nove ., opening
30c3 on t bar 38 Tl detentsk8430 thederd biahare thbelbditeqmnsall)cdslml \&4& Ietcb(and thel vpeniregsl i Nt 0

the jaws .apd r.el eased. re the 3 ncl ydes et erm.ned anount

of ol § pe, 0 if e LElraR D peihCsetisRudlfitsghur on EadSHEnBoBHOG FAIhont con

?3 i2n”es. Onésk, atfslaﬁ%sbﬁﬁli};]s(ﬂ& gbel&a&qb@ﬁﬁllmpbi ,86h, . tBSx\SiﬂO%f fgmg the dﬁhﬂ rfld'stl'd taEQBO
c, on the feeder shoe n en e sto on the clip trac

to pr evena‘PP%'FPﬂ%'i“’“G‘iig”?th“ %3 '??(g&‘s?ﬂtfﬂ?eef&%ﬁ ?’an‘é [00136] The feeder

shoe 34, feed bar 38, and/or the clip track 30 can al so optionally I ncl ude

features {00132 Q}peﬁ\hct@dﬁ@h dm& aggor lGthlefféeﬁlBhrl mahdv@wemM1y05au§1hgethéeeder shoe
34, for exanple durjing_ shipnent of the devi ce. is is particularly

advant agepgtusien 86 tg slide; dcbsf‘ialb‘f‘”‘fhr‘n‘b he alobRR: Asibref eed&bﬁf 3§§}OEVF istally, @eﬁ'i’f%?f to first
use of thendeM &&he fé@&r?l?dé%@ v@lpgll&qff e & d@ﬁhtfgvinﬁltthc??ea? EW3§V?ﬁﬁ‘ﬁgPhﬁtal if the

feeder shoe 34 mgrates di stal he feeder shoe ance two clips
into themovementofithe feedhban 38 iwill caua@thelﬁyst detenti 84.itp gngage dwslmfvmryaltsf&bm m sf or med

cliPS: AGRLRBO gl fha @RS BURLALILEIDOML TR, LS S80S ROR.G4, feed bar

38, and/or rac can 1nc ani sm and/ or can
be confi gdireetord. ot\sgihnwn it BGa 6€ 1 witetni theyabtrdsiaindé abitethe ldstalvemhof the elongate slot

88 in the jaw retainer shaft 28, the feed bar 38 is prevented from further distal movement. In this
position, the feeder shoe 34 has advanced a predetermined distance to advance the clip supply
36, 36,, . . . 36, within the clip track 30 by a predetermined distance, The superior tang 82a of
the feeder shoe 34 has been advanced into the second opening 30c; in the clip track 30 to prevent
proximal movement of the feeder shoe 34, and the inferior tang 82b on the feeder shoe 34 is still
engaged by the first detent 84, in the feed bar 38.

[00133] Movement of the feed bar 38 from the initial, proximal-most position, shown in FIG.
6A, to the final, distal-most position, shown in FIG. 6C, will also advance the distal-most clip
36, into the jaws 20. In particular, as shown in FIG. 6E, distal movement of the feed bar 38 will
cause the clip-pusher member 90 of the advancer 40, which is attached to the distal end of the
feed bar 38, to engage the distal-most clip 36, disposed within the clip track 30 and to advance
the clip 36y into the jaws 20, as shown in FIG. 6F. In an exemplary embodiment, the advancer
40 will engage and initiate advancement of the distal-most clip 364 prior to engaging and
initiating advancement of the feeder shoe 34. As a result the distal-most clip 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] While various techniques can be used to
prevent undesirable mgration of the feeder shoe 34 within the clip track
30, FIGS. 27A-29C illustrate various exenpl ary enbodi ments of techniques for
creating friction or an engagenent nechani sm between the feeder shoe 34, feed
bar 38, and/or the clip track 30. Referring first to FIG 27A, one exenplary
enbodi mrent of a feeder shoe 34" is shown having a pre-forned cantil evered or
bowed configuration in a free state (i.e., when the feeder shoe 34" is
renmoved fromthe clip track 30) such that the feeder shoe 34' forns a

cantil evered spring when disposed within the clip track 30. In particular, a
portion of the_ feeder sh an . i nclyde a ben herei n such
that the WpEdYRYthe dital-gpst C?‘p§§b‘° Y TG it dmvasibu it Sarenahl ed retari ve

to one an@iiaemn aﬂ'gdalmmc]@%to@m?a‘cm{ﬁe the height hb of the feeder shoe 34’
to be greater ?han t he hei ght the clip track 30. Wiile the height hb can

vary, in __an exenpl ary enpodi nent the g@gﬂ{BSI is configured [o i_ncrease a

hei ght ofl0014] Pacsdhs clipri§ehas peen pastially op rmeth the ?'gg%'dﬁfc?"bp%ﬁ diereate a

fricti On%leﬁemfwea%n gsvwz&lbasmtﬁeqﬂ Fl§ﬂ9ﬁal§54retr&9€i1e fééa%apis.ﬂatrack 30, but
that still allows the feeder shoe 0 slide within the clip track 30 when

the tri ggwmalehm@loacmuldb@grotmmom% rewerﬁm the ynitéatprogimadrmost postionayigintheof t he
feeder s I | y about
2056 1 n° At sl 8, ot SHERETEEIG, B Sl he Blhnchll pPRIIY e Rel Y
subst ant |shbd34\pillamamomrbxnglaﬂ)aslnmhe;wmdrItrmg 82dwilf engagerthe feoend3opening bi ased
agai nst the clip.,.track when.di s d.therein. The bend.35 of t f eeder
Shoc 34 g el HREG G nE iR BRARE Sl il W priitee P BB S
Wil | theri@édlfaﬁ&lﬁﬁd ¥nca tHefegkbal 88 1she the linifal { préxiaal-BOst pbdi@drﬁbyshamahe ng a

frictional drag force etween the feeder oe 34' and clip track 30. The
fricti onanfepegtang §gbwill ?E?/sétﬂﬂ“e h?é‘”F%‘éEFes}e%‘Edléteﬂt@% fndthe Hi“'@rdé'fep s et i ve to
the clip f&ppksP0 unless the trigger 16 is actuated, in which case the force
applied by the trigger 16 will overcone the frictional forces. [00138] A

person skllled inthe art will a preC| ate that the bend 35 can have a
vari ety dPOI35hErs Rypsest 648 he repspiad foradrange yothepslipdptodbgiane 2@ Withgach he | ength of

the f EEdeJctu%MIeof% tngée'? 16)the mfe%%ﬁtah@@bh@iﬂ@e %nr?gggé@b)f e H@)&i détkntOfe WeRAt t e

m d- portion of f @eder’ shoe ) can also extend In various
di recti on¥: fmﬁd @ tIEI fged bar A8 the ﬂ@?lrl%ttt@g 82111@0 the fﬂﬁd€5h0€e3& willdiernovied digtally

into the next opening, i.e., opening 30c; 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, thebemd—35—Tanmattermatrvety
extend al ong a longitudinal axis of the feeder -30 shoe 34' such that the
feeder shoe 34" applies a force to the opposed side rails 80a, 80b (FIG 2D)
of the clip track 30. The bend 35 can also angle the opposed ends 34a, 34b'
in a downmward direction, as showm in FIG 27A, such that the feeder shoe 34
is substantially A-shaped, or alternatively the bend 35" can angle the
opposed ends 34a", 34b" in an upward direction, as shown in FIG 27B, such
that the feeder shoe 34" is substantially V-shaped. The feeder shoe 34' can
al so include any nunber of bends fornmed therein. A person skilled in the art
wi |l appreciate that the particular configuration of the bend(s) can be
nodi fi ed based on the properties of the feeder shoe 34' and the clip track
30 t o obulkiwthefedd barrte ddvancethe feeder ShideSH ittooiggh thaxliparack30.ebet ween. [ 00139]
FIGS. 28A and 28B illustrate anot her enbodi nent of a technique for creating

Lt Ono ) SRR i deal BERE (RORRANelbR B AG of e ol

enbodi ne he cli and/or can | nclude one or
nor e sur slwe 84 piitbinrthséliprisck 30, REAS (ATAF296H  luséreteshoous exemplh@ embd@ifentswd sur f ace

protrusions.82dl, 82d2 are fornmed on the ¢lip track 30'. VWil e e .surface
D ot r et GrEn sk e cig8ie Bhfon & o Sheablindst modhon S 2= PEEn I frdbiof 1 181 ¢ ack
30", i nchardBndionthie @ip trhdke300 RefEfiik firkide FIGI2T A, diie eRbmplaryichtbodinient of al engt h of

the clip_ track 30', or at various locations on the feeder shoe 34x, in the
i 11 ust r afeseeraiscdii w"t%‘“ﬁ@(b‘f‘?’%@?ﬂ'@"@?ﬁi‘?c’ ogéa‘zeda?c@%gwmnaéjeaetéwt to the

proxi mal genivhed the RRdé&! shée 34 AGkmSRd fRRANE AfMrak S0)RSH thhORE fed® sifedMeNt i niti al
mgration of the feeder shoe prior to use, e.qg., during shipping. The size

of the piayms asinbilpyered gpringsrhen dispesed within thecobip tracktp. Jp oarticyler, apertian oighe
friction ) ' ' LArad o f eeder
Shoe. ax PPUOICRoY T el 5 BB s by 3RBhop Bl 8, Bl o,
provi de feedarfshaecideare angleimiativd to ohe arthieo iThederd 357 eant causwi the keighit bpefitheri gr at i on
of the feeder, shge 34x he | er shae 34x Cl i track 30' can
opt 1 onal R R0 3 dsaler fan R CHIG  Ea'Y. Kb Cnebh B sur 1 ace
protrusi anexemplaty erBirmdnk tietbend 25 isepifimed tb mogase@Aright 8k fekbdernibad 3dh a di st al
portion of the feeder shoe 34, for . en i ng the protrusions 8 , .82d2 on
the cli p%_z s poughat I_Srﬂa’aflsmg% crggie d ,frwtls%igrag gwcev_ cenfheciRagse Shaed Vg e, and
they caniieRfip Hakk 3, bt ha@§tilPAIRVS tHRF feddetshb@ By’ elitk Gsthidhd Qip tAIBR3PRh&H the cat ch”
the protrusions 82d,, 82d2. As shown in FIG 28B, the tangs 82el, 82e2 extend

trigger 16 is actuated. In an exemplary embodiment, the height of the feeder shoe 34' is

increased at least about 30%, or more preferably about 40%. In use, the clip track 30 will force

the feeder shoe 34' into a substantially planar configuration such that the feeder shoe 34' is biased

against the clip track 30 when disposed therein. The bend 35' of the feeder shoe 34', as well as

the terminal ends 34a', 34b’ of the feeder shoe 34', will therefore apply a force to the clip track

30, thereby creating a frictional drag force between the feeder shoe 34' and the clip track 30. The

frictional force will prevent the feeder shoe 34' from migrating relative to the clip track 30 unless

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

frictional forces.

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

the clip track 30, the bend 35' can alternatively extend along a longitudinal axis of the feeder

-30-



toward one anot her from opposed sidewalls of the feeder show 34x. [00141]
FIGS. 29A-29C il lustrate another enbodi nent of a techni que 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 82 f with a lip 828 forned thereon, as shown
in FIG 29A, and the feed bar 38Y includes a correspondi ng groove 84y forned
therein. In use, as shown in FIG 29C, the |lip 828 is configured to engage
the groove 84y to prevent unintentional mgration of the feeder shoe 34,,.
The Iip 828 and groove 84y, however, are configured to allow novenent of the
feeder shoe 34y when a sufficient force is applied to the feeder shoe 34y by
actuation of the trigger 16. [00142] A person skilled in the art wll
appreciate that a variety of other techniques can be used to prevent

uni nt ent i soa B4 midhrtbet therfecier shof 8& dpplies h fecedo thetoppoesed bidp raald Bon BBrEHE. ZWchani sm
within . trac f.aatyne used and
p05| ti one L ‘Hl\?eﬁac%gos oca["‘?%f’né’gm}isoa?'rf'zlﬁétl[;é %@ﬁ%&dgéﬁ%hﬁt@a(ﬁ%%&g] FIGS. 7-9
il lustrat enrecﬁdsri asishoen émPIG 2YA csnntpihaisthé feedrt stive GH'iipsubstantiatly Aastmpedyby .
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mal e- f emajg tﬁgﬁg\gﬁqdr@@rhﬁgﬁh on of AL bQR(Y S nﬁ]dﬁﬂ%ﬁ@)@geﬂﬁﬁlt% prhf¥etids dMfhe 20 can be

integrally for e retalni ng shaf . The portion 20b of the
jaws 20 c&addpehagddimnd thetadip tracke3O/te obtamzac}ssnetdhmogmf\fméwnaléme thetebetwien. di st al
portion 20b can include first and second opposed jaw nmenbers 96a, 96b that

are movab E(fbl i% 'ggéﬁ YR AlRd 986 1IR4E Sothel BmBIirftE P4 @Elﬁm réﬁﬁﬂé frickiBifiat ) AW

menbers 96a, are biased to an open position, orce IS required to
nmove the fases bﬂwmﬁhsfegwph%dtcbw\mca mmanmchment thaelip treckddhdndfos 86a, 96b

can each Fg&er%joe 33, &h r?c;flﬁde 0%9 %or%@ﬁrf&r %YI%SIQI’Z Qﬁ)\?@c)n A%rg?\? }nrﬁée' n on

opposed i nner rfmeds Sreol rece e s of ‘a n-al i gnment
with the P&Aytwe sirfacspdfasioB@ad,, Thd a;ﬁmsneﬂmniﬂmrdhp%ek 3(96Whﬁaﬂ1eahﬁ“ae each

i nclude a cam.tr 98h forrred t herein for aI t he cam,42 to engage
Lhe | aw ~FOTERTG Y, S50 5 bt AL viriAus [ oSO LEF SlDBeEk 96 e
anot her . {ha oppbos@iSdaraid o along the entire length of the clip track 30", or at various locations on

' the feeder shoe 34, in the illustrated embodiment two protrusions 82d;, 82d, are formed adjacent

to the proximal end of the clip track 30' and they are positioned to prevent initial migration of the
feeder shoe prior to use, e.g., during shipping. The size of the protrusions 82d;, 82d, can vary
depending upon the amount of frictional force necessary to prevent unintentional migration of
the feeder shoe 34,.

[00140} While the protrusions 82d;, 82d, can be configured to provide a sufficient amount of
friction to prevent unintentional migration of the feeder shoe 34,, the feeder shoe 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;, §2e; formed on a distal portion of the
feeder shoe 34, for engaging the protrusions 82d;, 82d; on the clip track 3¢'. The tangs 82¢,
82e; can vary in shape and size, and they can include a lip or other protrusion configured to
engage or “catch” the protrusions 82d;, 82d,. As shown in FIG. 28B, the tangs 82e,, 82e; extend

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

[001411 FIGS. 29A-29C illustrate another embodiment of a technique for preventing
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enbodi ment, the camtrack 98a, 98b is formed on a superior surface of the jaw

menbers 96a, 96b. -32 [00144] FIG 8 illustrates an exenplary cam 42 tor
‘slidably mating to and engagi ng the jaw nenbers 96, 96b. The cam 42 can have
a variety of configurations, but in the illustrated enbodinent it includes a
proxi mal end 42a that is adapted to mate to a push rod 44, discussed in nore
detail below, and a distal end 42b that is adapted to engage the jaw nenbers
96a, 96b. A variety of techniques can be used to mate the cam 42 to the push
rod 44, but in the illustrated exenplary enbodi ment the cam 42 includes a
femal e or keyed cut-out 100 fornmed therein and adapted to receive a nmale or
key menber 102 forned on the distal end 44b of the push rod 44. The hale
menber 102 is shown in nore detail in FIG 9, which illustrates the push rod
44. As shown, the male nenber 102 has a shape that corresponds to the shape
of the cuvmmmtlomdmg@twrmﬂwesmsh%lm%wmbgdemzr,m frigtiomisiggrasatedbgbweeadhe skil | ed

0 he 2t oot WocARPHE R, Bhribile, B8ReAZ i, WRBURSnt BSLIA 3%,

optionally I ntegra th one anothef. The proxinmal en

t he push foodeddtheream ahshowd apFiil 204, andtle feal bar 38, amludes b corkespadngigroove 8yscussed
in nore detai bel ow, for, movi t ush ,rod 44. and.the cam 42 relative to
e e Bned theSiis T e, g idn” 4 TP a5 eohgiRflh Sk s ool Caft

incl ude atgprévefitimintentidaat i @atenCchf the Teddenshoé B! Thé lig 82 e drdode B, KdwellaD! ¥
received within an elongate slot, 20c forned in the hfms 20. . I'n éie, t he
prot r usi offe 42H1garsd tq Hlowemeyemsatofthsfesdshehos ¢ty WhenraguFcienh fasss inapplied dhe or ¢ he

clip for @iy sie38h wtualiOPIARE wiggérabr i ng back to FIG 8, the distal end 42b
of the cam 42 can be adapted to engage the jaw nenbers 96a, 96b. Wile a

variety of techni ques can be used, in the illustrated exenplary enbodi nent
the di st al00&Fd Apeesop skifledindhearewithapptciat shiha varsty Qtother feqbninuss sebemsed f or ned

therein fgy pré]ehﬁﬁMt%tiBﬁﬁ ‘ﬁiig%iaﬁkgl dfSeddaiohbd Gver dvaRmen hdGadigwiggber s
96a, 96b. I'n use, as shown in FIGS. 10A and 10B, the cam 42 can be advanced

from a pr eglimgackaod ithat ey, combinationcof featitres ¢aphe hsedignd positivaed atomeriesdocgpiensed a
di st ance t other, to a distal position, in which the jaw
menber s 9@12%{695’(5%6@%8 %Sel ioned adjacent to one another and in a cl osed

position. As the cam42 is advanced over the jaw nenbers 96a, 96b, the
t aperi ng [09¢4H FIGDF-Nillutrate inionhexemplary qompbrents of @ slip Seingassemdlyone anot her,

thereby ¢ E{Ieﬁm‘ln@%rsq to 1(?\1|Gl R, a%i e§91851§81 e%gﬁiﬁgﬁtto%%r]aws 20 are shown. As previously
mentioned, the jaws 20 can include a proximal portion 20a having teeth 94 for mating with
corresponding teeth 78 formed on the jaw retaining shaft 28. Other techniques can, however, be
used to mate the jaws 20 to the jaw retaining shaft 28. For example, a dovetail connection, a
male-female connection, etc., can be used. Alternatively, the jaws 20 can be integrally formed
with the retaining shaft 28. The distal portion 20b of the jaws 20 can be adapted to receive a clip
therebetween, and thus the distal portion 20b can include first and second opposed jaw members
O6a, 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

i nclude a tissue stop 46 for facilitating positioning of the tissue at the
surgical site within jaws 20. FIG | | A shows one -33 exenpl ary 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. therebetween to
position and aligned the jaws 20 relative to the target site. As shown in
FIG 1 IAthe distal end 46b of the tissue is substantially

v- shaped. [0PH&] §1G8|lustrates artsﬁwwtﬂrmeb%@wdablt mwwtwﬁﬁn@gr%tttedaw )

facilitat gemblra68 BN TR caln!® ARUAVES vaRELD B nAglrARn buPn 1RE MBEraAGCESS tube.
[00148] The tissue stop, or other conponent s of t he device, can al so

opt i onal | gmbadirhandi ircludesis proximabensi A7 that isadaptesite miateito @ pushoiofl 44.dliscussed isl i p
for mat | O polfh bl B i8] 8 PRIRCuRBENB Al e o RendellVei deB. fan PI vt

and become i ned. I cu are ose er m nal
end of eaecdrietyad mhqums caﬂ bepused id m.hethmomd2 taxhaptckhooﬂ344albott1hetrenll|@mraﬁdr esul t,

the jaws will only en ahb ortjon on each le us | oM ng the
el ooy Shemplapy ythd PR B s 26 e BRL emhie O keSed st s0d iR beinand o) I erent
Wi th the hdupkd td refvive 4 falpovIRly ivéibiet ¢G2 i’obfnd’d%h@ﬁd dlﬁalteﬁd o f tAvush rdd 4t her
closure of the jaws can . thus result ip.a_nmalfo lip. Accordingly, the

devi ce camhemale mﬁa@erf Wa s shewn dnymgre; dgigil imF{ Gy \tdectt Wésttatqstshq s radifd- Asws, and
to preventdWishe lnlan lﬁénma P(bl*’l% la Rap@ Ehat IrR§oNISE HRAAATE JTtheButant 1998F during

cllpformatlon [00149] Wi le the alignnent feature can have a variety of
conf i gur aglioynibe t\member%% 44 ¢o materAdersomskillediiv the agoyill eprseciafe drat thpeangldyi ce,

G h
LG b Lo B R BN e A okl SRl pitbihaeBlad e
the tip ofthé¢ peshachdnae rbe a@exmda mate(bo a tlnsupealirtki assehﬂ)ﬂy, disbwessakintmropd dettdng 47 can

becon ng G PGRens br Beiad FhoEbe v BB GURIRBFITA0 [ hat Ts pushi ng 1 he

clipin a distal direction. A person skilled in the art wll appreciate that
t he ti ssuf0d45]ps4Sivether shaweinaF1Gag,ithd aamod2 cah hies includé & gmtrainbmm,foaml it can
| 0 et s ¥ oS3 DBE sl BBy ek ed i Sh bbb A DRSO M o 28 P

In use, the protrusion 42c¢ and the slot 20c can function to form a proximal stop for the clip

forming assembly.

[00146] Referring back to FIG. 8, the distal end 42b of the cam 42 can be adapted to engage the
jaw members 96a, 96b. While a variety of techniques can be used, in the illustrated exemplary
embodiment the distal end 42b includes a camming channel or tapering recess 104 formed
therein for slidably receiving the cam tracks 98a, 98b on the jaw members 96a, 96b. In use, as
shown in FIGS. 10A and 10B, the cam 42 can be advanced from a proximal position, in which
the jaw members 96a, 96b are spaced a distance apart from one another, to a distal position, in
which the jaw members 96a, 96b are positioned adjacent to one another and in a closed position,
As the cam 42 is advanced over the jaw members 96a, 96b, the tapering recess 104 will push the

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

[00147] As previously mentioned, the surgical clip applier 10 can also include a tissue stop 46

for facilitating positioning of the tissue at the surgical site within jaws 20. FIG. 11A shows one
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[00150] FIGS. 11B-11D illustrate another exenplary enbodi nent of a tissue
stop 46' having an alignnment feature or guide nenber forned 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
preferably termnates just proximal to the tissue-receiving recess 46¢

formed in th of. the tissu st op 46',. esul i, the,.ranmped
renber 4 PReTRpRbatimst R tishe Sob 45 Fitime i oRe s aed SR SRt 4% 408 HFng ¢ he
ranped nppdx@fial édd 46a@aflbé @uapfaded infte tPEdiveall dnd aﬁthé Bﬁ?p ﬁridR 30ffort positiosiMgeer

assenbly 40 that is pushing the clip, into the j n_appropriate

angle. | rﬁls-ﬂlﬁ atop f adipcspita dhedatib el Iﬁ"}"’e"ercﬁ‘ﬁ “&%‘Gﬁ“’&éﬁf’ ke ‘a"ﬁgﬁaﬂl’ fyrmed withr  ace of
the apex yfcy ? tt‘ﬁl:l& ER) g ﬁ@ﬁﬁﬁcﬁdgﬁé&ﬁ%té@%r b@mﬁél%ﬁy tdPmed ﬁlYtﬁ RtvaridtP 8t &i’lérp from

pi voting verfical # are cl ose formthe clip.
parti cul @empaeats Of'thhehﬂﬁdl\ﬂa éledlst@!sg@lrﬂﬁbyfth@twsge Ff@ﬁé@cﬁﬂdlatvh@asmpsthalls most

PoST {1 91 B0l Wit VAMSHCT AL b el RS BB Ly 20Ut a0t s
j aws 20 aeiah\teh@thbmygtsrte tAEshOanFiﬁivdalA theaisthl anHGhmﬁtHeemsuetstw 46asvs 20 will
oY 9By Raks R oBM R Bl SRR R P e o 1
agai nst tphRerfenpof thodeviderth@dagh difecar ofothieh Bccedsaitieed nmenber 47', the ranped
menber 47 wll prevent the apex fromnoving vertically in a downwar d or

1 1 A el ALY

Wi Il prevesippbid endodtdbilize b @MTp WYinpalip Gormddidn i Whelnhue amseui?gofonfrémtb%twetehmer anped
menber 47' is effective t prevent or limt, har H’E rotational forces
Rethen

gener at e da%ia s cliean; pixgs anshbegprae misghigngds I ragiculat W arerelasedi they s t hus
mai Nt i NQghrfifh) GldTRRRNL YA Lol WovdPiowhAOAS Ao PRS § Al Jhﬁsiwim the art

wi |l appreciate that the shape, size, and configuration of t’he ” ranmp nenber

can vary anlyresageadensthpartien gresach legy thus aloyini shertermingi cards of the Ipgsaed thea@pest her

ﬁgggpeztfﬁtt@‘;cldﬁ E)as\\;\feflllé &t 3P Blghffent vith RORWE 1S TR ot vERRAN Rl 1ol ab@mPed

Further closure of the jaws can thus result in a malformed clip. Accordingly, the device can
include features to align and guide the clip into the jaws, and to prevent the clip from pivoting or

otherwise becoming misaligned during clip formation.

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

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

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

alignment feature or guide member formed thereon and adapted to align and guide the clip into
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a maxi mum hei ght hR ,,. of about 0.025", as neasured froma central plane
extending through the tissue stop 46'. More preferably the height hR,,. is
in the range of about 0.008" " to 0.020", and nost preferably the height
hR.~ is in the range of about 0.010" to 0.015". The incline angle -35 aR of

t he ranped nmenber 47' can also vary, but in an exenplary enbodi nent the
ranped nenber 47' has an incline angle aR in the range of about 5 to 45, and
nore preferably 5 to 30, and nost preferably 10 to 20. The width w, of the
ranped nenber 47' can also vary, but in an exenplary enbodi nent the ranped
menber 47 preferably has a width w, that is slightly Iless than a space
between the jaws 20 in the fully closed position. [00152] FIG 12 illustrates
the tissue stop 46 in use. As shown, the tissue stop 46 is positioned just
inferior to,the jaws 20.and at a |.ocati.on that ssel .. duct, shunt
et O bRt 2 B ST g MBS e e BB g, 30
clip 36 i orA@fdnt TPMEEMMHINRAL tHelu8 girAdks fedfire .smhe fdmtofhhﬁn;kw@mmblamwl on 36a of
the clip 36 is aligned with the trssue stop his will allow the |egs 36b

of the cl pyemiinglongiudinglly ajongsgentral gy 05%&% %%%é&%@rptruch%% o0V&funt, or
other tar g.gknor%mf&e okpl.%‘ééﬂe .«fh@‘é The't a%&@d h1'e£19§rt4"76‘i revéamfﬂgldemmr@a@s

i nt er nal nponents of the housing contro advancenent and
form ng. Ash@eﬁorolas)m}mmlseodlé@éwadmd esdif@hi ofthe Gisupstopf'i Ehe agle cammary.ncl ude

some of abbwdle WIS ERLIEDa el ABRYLUSIEIN T8k hehBR 5L, 2 varl ety of

ot her. ur eés Known cer al h ‘exe s t he

i nter naI wminauaejustsprm‘lmahethealsistm-reqmpalmga-eceim&nafnmedahmteimal(tilplqﬁt}admmci ng
assenbly, , coupl e o the cli vanci assenbl t 18, for
Sovanor b stp 3. A8H%RsHR the b PR 20 PSS RS Pl S hpega AL o 1
clip betwaRdwih§ie raied A2mbeiul' & guideld dip/dsweD aﬁﬁnseiﬁbhhe alivimter@SyepbRIOt 0 t he
cllpform assenbly. of the shaft 18, for. closing ] aws 20toforma

partiall y“@? ispyshing the ﬂ@eﬂl‘%‘lhi’ FWs @0 kAN appseariase anele- fléaﬁeuF gampréi ragyebenh/
anti - backyg, zﬁﬁﬂ{é@l LS efiorGRide Ak Ie apexrmgﬁﬁ&%}g&éd bedFednthd pﬁf&& 20 brevdfk

overl oad nmechani'sm for preventing overl force a led to the jaws
20 by t he theglip fromaiveting verticadlytas the jawsdOzrecdlosed tpufarm theelip nth pagticutar, fvdhen

|01 PRl S SR B PO 5 S5l OO L S
housi ng 1Zpdxaf thefclip oll atgnt mgmsmhnsurfﬁce biithe famped ﬂnambéi&?\z\mhhe\clime shaft 18. In
general , tc:cr;nemressednbt:tween the jaws 20 and the legs of the clip move toward one another, the jaws 20

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

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

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

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

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

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

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

maintained in alignment with the jaws 20.

[00151] A person skilled in the art will appreciate that the shape, size, and configuration of the
ramp member can vary depending on the particular configuration of the jaws and other
components of the clip applier. In one exemplary embodiment, the ramped member 47' can have
a maximum height hgma, of about 0.025", as measured from a central plane extending through
the tissue stop 46'. More preferably the height hrmax is in the range of about 0.008” * to 0.020”,
and most preferably the height hpmax 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 mat€ T0 a proximal end 38a ol tne
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. The <central portion 48a can include a bore 106 extendi ng therethrough
for receiving a shaft for pivotally mating the trigger insert 48 to the
housi ng m.of?ﬁhearmdmembepﬂ’ rdncatso48yy, butrin &l exemplacyl emhodiment thegampedcess 108

ror o0 | e RlBE I RIE 805, e ARES AP AG RS WhOR RIpdilBplasd 11k 52

The first recess sI ze and Shape Ws a portion
of the f 68 ahd mbst$ﬂefér@bl§:>w°em(20°t'l’imrmd1lh muﬁthetqutedtﬂembﬁe@ﬂcdualdovﬁ@ batl | be

L1 gger 185 ASER At Taertdndfihoe it (FrRlabBl g 808 v R BT,

el ongat e les3 fHdn aBpdct Be&tween thel adis 20 the Ryly clos@lfositionor ti on formed therein for
seating a shaft forned on a proxinmal end of the feed link 52, as will be

di scusse ai | th respe to FI 16., The tri i.nsert 48 can
al so i ncﬂ[}@gZLﬁ &gﬁ StFaé‘is\Aeé"st‘sf'i"(JSt po%f@ﬂsq r‘f‘s Sheyi, fthedisie stop; %qf B‘?Slt}(’@ﬁ iving a

closure |_|hdi'hlféri?:|r&ﬁthe Pévsthakd it 1661 ek allews &Ieesmsmcnbafunﬂékcft@be FeRMibddg the cam
42 to close the | 20, and ratchet teeth 112 formed on the bottom side

edge t hertstifeer e J%%On dhsiis further shawi, agereicakclip 36 i positipnadcbetierza edeWoi0 t he
trigger I1§en 6rtidh %@yéﬁﬁacnprss@m%n&ﬁm 4he R%ue\é\eo @Oirgrl@lmmfm?xerml ary

tWﬂl%ht?
feed bar coupler s shown in nore detall it can
be adapt ehe bgs sbwpthe chhé%rhn&ulhnposémedﬁounﬂéhef\@ml Juat, mntt@rqﬂhwetadgestal end of

the feed sLtl:nk 52. While 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 exenplary

enbodi ment the feed bar coupler 50 is forned from two separate hal ves 50a,
50b that [Aek58] Kl&§el ra6B illustoaté mrbpilmexehelapriotcmarmonmwden%@ftbﬁ hausipgfleémt bar 38

et et vy Mkt U BBl b AR IRE LB AL MBS
ends t herca@incmﬁdsaim‘orrallmgtlﬂ femmeﬁﬁ&lcﬁéﬁ hekdhg raﬂd)ﬁbmaluﬂm variegtofioghen di St al
portion Ot{aatures knownclin {hlera]ul'(t n2cenzﬂ%xg§ﬂgr@%lnbo£%];rtns the internal components of the

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

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

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

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

exemplary features include an anti-backup mechanism for controlling movement of the trigger

16, an overload mechanism for preventing overload of the force applied to the jaws 20 by the

clip forming assembly, and a clip quantity indicator for indicating a quantity of clips remaining

in the device 10.

[00154] FIGS. 13-16D illustrate an exemplary embodiment of a clip advancing assembly of the
housing 12 for effecting movement of the feed bar 38 within the shaft 18. In general, the clip
advancing assembly can include a trigger insert 48 that is coupled to the trigger 16, a feed bar
coupler 50 that can mate to a proximal end 38a of the feed bar 38, and a feed link 52 that is
adapted to extend between the trigger insert 48 and the feed bar coupler 50 for transferring
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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 substantralTy TTxed
position relative to the feed bar coupler 50. The feed bar coupler 50 can,
however, be integrally fornmed 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 |ink 52, which can extend
between the trigger insert 48 and the feed bar coupler 52. In general, the
feed link 52 can have a substantially planar el ongate shape with proxima
and distal ends 52a, 52b. The proxinmal end 52a is adapted to rotatably sit
within the first recess 108 of the trigger insert 48 and thus, as previously
di scussed, it can include a shaft 53 (FIG 1B) extending therethrough. The
shaft 53 can be adapted to ivotally rotate within the first recess 108 of
t he tri ggmptionicen the srdgger ﬂé@fé&ﬁoﬂqu tageaupler §G.j gger i nsert 48 to pivot the
feed |ink 52. The distal end 52b of the feed link 52 can be adapted to

coupl e to{) ¢ FR@MQ%&L& thé@l%@ﬁﬂ&emﬂ%’m mBrettetaRlX §HP IR gé’oﬁﬂp& figBERdert 481
i ncl udes arms  1l4a formed thereon and defining an opening 116

t her ebet mrvatycdep@dmguonghet dtker gompanghts ofthe housdgd2dfut irtthe flbletdatt;bnmhpdmmter 50.
The arns r as the
feed i nk'hg%n%er lﬁ%emaggécg (%ggg%% &5{1(&15 %ﬂﬁ?‘ﬁe% VO g’)ﬁﬁa@ agegﬁ e€h Hé'?% ned by
the | ocat2,amnd atelwdgamlpottha%b&ﬂt ils adepted 20 extandligs atdmatado thnemggﬂglélzrheand it can
be position a e link 52, hbut [n the.i. trated

enbodi nmenf" ﬁdl piorER/ ﬁ‘fa}"dﬂ‘gﬂ‘s zfgtfoé%g(ﬁtexe é('f‘%é‘e Eﬁ%ghg?r re‘éehvd“%azi' ﬁ %t he feed
l'ink 52. bi@@t&%aﬁd&tﬁ@tr@é@ﬁﬂeﬂ%t@ﬂﬂ’@ﬁdﬂsﬂi@nt Thd@nfrQ§Qrtion¥8a beh Aldrnddade§ | €xi bl e

to elimnate the need to,  calibrate the clip advancing assenbuﬁ and the clip
forming a3Sehisrsss 198 fopaed in@gpegrior tideedee & racpiying aportioniobils feeddink 57 16 to

continue gRYIeRds |8 REr8I g‘ﬂa% &idle RAShigeQhht BVEWA aohfh Jf iR b&AHKBA0 éﬁendand feed

bar coupler 50 are in a distal-nost position, and it provides sone freedomto
the clip thewsinuglythattbe feed bnlaﬁ&/uﬂlcberfgrcgttg@mt when the trigeertinsertA§mirots duneo t r i gger

16 is pli &@Lense% HithdGighQ 161 As hGEIRE, BmQHF]s't s 108 W'sBoRlnsibilPaddea@Oer

[00159] T articu stiffness and streéngt the can vary
dependi ngamhnd:lhd;s a sahsfantallyaincalar mtimrfernwldltlpranlﬁms@nlngaalm‘ﬁhbhqd airad the clip

form ng assenb 0 exXe 2. phas a
stiffness p’ioﬁlé‘fall %('El qk%#ettjﬁ ‘E‘ﬁ&e m;g% 2C{)"”‘?L 6@ i “(' ﬁSpegtﬁa ﬁyfi lg EF %ferably
that is akipgér ifsdrtl4Bsadstso infltde { &SoriBacss B farinetl ita btk 8idk ag@ foeicwddng 4 he

closure link roller 54 that is coupled to the push bar 44 for moving the cam 42 to close the jaws

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

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

[00156] The exemplary feed bar coupler 50 is shown in more detail in FIGS. 15A and 15B, and
it can be adapted to couple the proximal end of the feed bar 38 to the distal end of the feed link
52. While a variety of techniques can be used to mate the feed bar coupler 50 to the proximal
end 38a of the feed bar 38, in an exemplary embodiment the feed bar coupler 50 is formed from
two separate halves 50a, 50b that mate together to maintain the proximal end 38a of the feed bar
38 therebetween. When mated, the two halves 50a, 50b together define a central shaft 50c
having substantially circular flanges 50d, 50e formed on opposed ends thereof and defining a
recess S0f therebetween for seating a distal portion of the feed link 52. The central shaft 50c
defines a lumen 50g therethrough for receiving the proximal end 38a of the feed bar 38 and for
locking the feed bar 38 in a substantially fixed position relative to the feed bar coupler 50. The
feed bar coupler 50 can, however, be integrally formed with the feed bar 38, and it can have a

variety of other shapes and sizes to facilitate mating with the feed link 52.
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link 52 and the feed bar coupler 50), and it has a strength of that is in the

range of 25 | bs and 50 |Ibs, and nore preferably that Is about 35 I bs. The
feed link 52 can also be forned froma variety of materials, including a
variety of polyners, 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, glass-reinforced
nyl ons, and carbon-fiber reinforced -38 versions of these and sim|lar

t hernopl astics. Fiber-reinforced thernoset polymers such as thernoset

pol yesters coul d al so be used. Feed |link 52 could also be fabricated froma

nmetal, such as spring steel to achieve the desired conbination of limted
flexibility and controlled strength. [00160] FIGS. 17A-17D illustrate the
exenplary clip advancing assenbly in use. FIG 17A shows an initial

posi tion, [W/Mﬁéﬁﬂﬁnlﬁ thlasteates gp exemplary deed dink §2h vhich camexsprdrbepirenthedrigeer he f eed bar
| d link
coupl er 395(3@%' aﬁﬁﬁgfetQﬁBar?t%uﬂEr%z' n gee@{a?%é}géﬁém% F@gﬂfe a%[?bstzﬁiﬂgl ﬁrlfrg%?e e in

52 extends between trigger t he bar coup
pr evi ousl|ejongite sapswith piowindhend chstall cafls iﬂaeﬁlb gbe prokimral bmiaiq;mmdag@ﬂ tn 86 on the

feed bar r§télﬁai)1¥ﬁ§$l{tht Kg reces% “gﬁcwtl%)&r E%‘Ié }{%r}gﬁp indttpl?s as ppr mgl}sﬁlzcgsséus%sd 88 in the

jaw retain I'TS asi n 'S~ coupl ed
to the tlfdagq‘nﬂudb aslmﬁS%BI@.ri&)thmdnghmtgroi:gh t'ﬁaemaafhﬁhcan Hehdaptardtgger i nsert

48 and tri, t and a a31 ng nenber, e.g
Spring 1 pivollralits whin e B Mok I orelit et ordn T8 Wby R PR A Goeert o5 Phe
shaft 18 jhRrt4Beo piostthe@edlink 2NAht QRtal @RAG2H of the Ri@ iRk 5DEanitR adEHtef t8i N the feed
bar coupler 50 and feed bar 38 in, the proximal-nost position. [00161] When

the tri gdgerplat feed bae equpler 40 andthip ins eﬁ%@lm empedipreris i inchides enpgsed Fme. | t owar d

the staty | bythe
springs 112895}%4%21*8%&1 tﬁer%élg%lggeﬂm %Wéﬁnlﬁ@?%&&?ﬂébﬁe{gﬁéﬁéﬁg@ﬂﬂé bihal

ICOUEt er - cshaft feiof thedeadehar cavpler 58 Fhrecams | HaFllldi arg2Becting taengageand mavaghe f eed
52
1k 52 | Gl Qo052 o GONALREr 0P Myl a5 el DTV 1O

t he feed I'n a irectron
pr ot r usi docadén alrwhldhahé feedllitda’2 cgﬁplbthherfmuasg 12}iasd & kanybespoisitioned angwhdrengat e

slot 88 in the eby advanci.ng the feeder shoe 34
and the citeleakfik 2ohunte e fibodmet ERpoRloaaen: St BRXEndeq

bet ween tdaa sharshdded kb2t he trigger insert 48, and spring 122 is conpressed
between the feed bar coupler 50 and the shaft coupler 124.

[00158] In an exemplary embodiment, the feed link 52 can be flexible to eliminate the need to
calibrate the clip advancing assembly and the clip forming assembly. In particular, the feed link
52 allows the trigger 16 to continue moving toward a closed position even after the feed bar 38
and feed bar coupler 50 are in a distal-most position, and it provides some freedom to the clip
forming and clip advancing assemblies. In other words, the trigger 16 is pliant relative to the

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 Ibs. The feed link 52 can also be formed from a variety
of materials, including a variety of polymers, metals, etc. One exemplary material is a glass-
reinforced polyetherimide, but a number of reinforced thermoplastics could be used, including

glass reinforced liquid-crystal polymers, glass-reinforced nylons, and carbon-fiber reinforced
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[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 wll 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 form ng assenbly w ||
be actuated to close the jaws 20. The feed link 52 will remain flexed during
actuation of the clip formng assenbly, e.g., the second stage of actuation,
such that the trigger insert 48 is pliant relative to the clip advancing
assenbl y, vaasiensiofithgserand similsr thepeopiasties. Fiher-minforrgitheniosshpolymerssuelias clip

form ng aﬁgﬁ { ; | f - a g . 18-20.

I n gener gﬁ t éet)ﬁgﬂaspt)érggordrlr?ﬂgd ggg'lsséd?ﬁbﬁd ﬁ@@%&f‘cso Bglsag% b\%f?ﬁfeﬁﬂe{i Egﬁhaodlﬁiﬁhg 12 and
it is effwschpsspring geqhirvachienethe detired combination of imitediPexitalitiand eontrglledhe j aws 20
to nmove t nbgms 20 to a closed position and thereby crinp a clip positioned
t her ebet ween® Wiile the clip form ng assenbly can have a variety of

configurations, the illustrated exenplary clip form ng assenbly includes a
cl osur e | [06k60] B1GS 1754 TDHHustiats the ¢xamplagy dipagvapcing assemblytin ugpg&IGilidert 48, a
closure |jnk 56.that i agdapt ed .{.0 le.to. the clos i ol ler 54, and
a cl osures}}%”ﬁﬁﬁ' Q?tlaggosftﬁogtwﬁ%ggggﬁ%l%%f??%gé%s&p%l agtogex{%oesﬂié) btilﬁ?eleéd F)?rnk 56 and to

the push ecugledS0 anddeelidvat 3 FarSin d frokinlalimbstpositior, el the Ged ligk b2 ektertdobéteeen54 i n
nore det ai

| and,, as shown, cl osur ink.ro]ler 54.i.nglydes a central
Tt t o aitg e inSpsR0RA He Seborplar S0 A4 pirvitBheiruRga i fotiiBl ety nceat t o
t he opposgskitioR HE piattusRRES oh S fe&f bar TR posifibriedlin thb poxim4and aNthdeloagapt ed to
sit wwthin the sSecond recess 110 in the trigger insert 48 such that the

f1 anges 58ipt 885 the jgvaretaines shallP8e it firsphissineanantss ¢- 2o spingel 20y isgaenled tadher t 48. The
centr al Sﬁgggfr_iés% S Ak Ausy 19@@@%%& g%gg pﬁéﬁn 43%98’%%%&6‘{6”{& the%fpén 126b of

A4
the closure link 56 to gps_ltlon the arns osed sides of the "trigger
i nsert 48posit®o.1@8 e segond Riasipg membetbadipring 22 extands|besieera Shaflcogpler R4shown i n

nore detailk.jin.Fl 1 n ] Q r .12 that are
Coaced: o hich Rodihey, mhids 1@ Mont R0 WRNIshd 1285 RPRAT Bl BLlFer SRRt et 12
proxi mal ésedbar28apler 5R@hd feedbar 38 imd»praximilenos@aigient he centr al

[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 I'rnk rolTer
54 and closure link 56 to the push rod 44. |In an exenplary enbodi nent, the
proxi mal end 128a, 128b of each arm 126a, 126b is adapted to pivotally mate
to the closure link roller 54, and thus the arns 126a, 126b can include, for
exanpl e, hook-shaped nenbers 132a, 132b forned thereon for engagi ng the
central shaft 54a. -40 The hook-shaped nenbers 132a, 132b extend in opposite
directions to facilitate engagenment between the closure link 56 and the
closure link roller 54. The distal end 130a, 130b of the arnms 126a, 126b can
be mated to one another, and they can include a | unmen 134 extending
therethrough for receiving a shaft that is adapted to pivotally mte the
closure link 56 to the closure coupler 58. A person skilled in the art wll

appr eci atandghefeeddinkJ2vall flenfas shavarin FEEHA TG ards1 70t o the fagd diak 62 flewgs.and he

cl osure | i

[ 001 66] Aﬁ%?ﬁet{’& {,}{}g |ﬂofésfg§§§r%o§3pfpl§’ ﬂ%ﬁ& cLiiﬁown ﬁﬁﬁ%"ﬁﬂe@ #ﬂﬁgh%{ G 20A
and as shdmathetjaws20cI]I]ndé’&dehnb6bmllﬂrwknapdieu(ed)duriﬁgacthamnn@tltewhp&mrmg136a 136b

W th Iunens 8b e t endi t here and adapt.ed..t igned with
the I unor P, e, 8 eyt SRS bt st b ML AP EPuded s ¥iufle Phe” v
conponent e clifwvarciigas@mbhy pidin padicslarthefesdbdr3g) ude a distal portion 58b

that is adapted to nmate to the proxinmal end 44a of the push rod 44 (FIG 9).

I n an exe t he cI ur, upl er. 58 includes . a t 59
(P &5, > RPLik sEsrlay R FirminedesdR i oo 2 1 oy o e @S EI0EG 0o
seat the @B-RXilngénetidhdlip fofmihf Sss@islh is'dispostd withithélh&dsilg 121264 itiisetfebtBle of t he
cl osure coupler 58 can also be configured to receive g portion of the feed

bar coup‘l"é‘?o"S@C\Bﬁﬁﬁ"E’Héa{“ﬁ%‘é?rfelﬁé"?@ﬂi‘eda‘t’%?é) tgsave thedpws #hio ag %@4 son skilled

in the arﬁosiﬂoh bnPRACHCfhPa cllﬂ}ﬁkltl%néﬂ%ﬁér&ieﬁwe@ifx Whh@[herm]b 'fdlﬁn can be
used to mate the closure coupler 58 to the push hat t he cl osure

coupl er SEvapdarieieofronfigurgipns shecitlpstigied ﬁmmlaryclmefommeg%’ambgy lnqiudﬁ:ea with one

anot her . bRRANT @l HRESHEIR @l oFIMREERY Rer B0 N SLOAIFY SOl CN D

formed between ure co revent
acci dent ahdapted ma:sepleto ﬂae closype fimtonollérid, 4nd\a&losgna|cbdp¢m|53|tlhay is adaptech@ coimde ear | y

st ages of ure, as up on the trigger 16. In particular,
whil e theﬂﬁéﬁipwﬁd 38 wﬁ@H§%W§ ‘ﬁfscussed in more detail below, can be
adapted to prevent the trigger 16 fromopening until the trigger 16 reaches
a predet efodi 64 BlGadSiillustrates the elosure linlo@tiérigd immoleadetatinind, as shown, the closure

link roller 54 includes a central shaft 54a having substantially circular flanges 54b, 54¢ formed
adjacent to the opposed terminal ends thereof. The central shaft 54a can be adapted to sit within
the second recess 110 in the trigger insert 48 such that the flanges 54b, 54c are received on
opposed sides of the trigger insert 48. The central shaft 54a can also be adapted to mate to
opposed arms 126a, 126b of the closure link 56 to position the arms on opposed sides of the
trigger insert 48.

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

example, hook-shaped members 132a, 132b formed thereon for engaging the central shaft 54a.

-40 -



may al |l ow sonme m nor novenent of the trigger 16. Thus, in the event a user
eases-up on the trigger 16 and m nor opening of the trigger 16 occurs, the
prel oaded joint will bias the push rod 44 in a distal direction, thereby
mai ntai ning the push rod 44 in a substantially fixed position, while
allowing the closure coupler 58 to nove proximally until the trigger 16 is
engaged by the anti-backup nechanism -41 [00168] While the prel oaded joint
can have a variety of configurations, and it can be positioned at various

| ocations along the clip form ng assenbly, in one exenplary enbodi nent the
prel oaded joint can be in the formof a biasing nmenber di sposed within the
cut-out 59 to bias the push rod 44 in a distal direction. Wiile a variety of
bi asi ng nmenbers can be used, in the enbodinment shown in FIG 20B, the
b|a5|ng nmenber s a cantil evered beam 61 that is p03|éaned bet ween t he

proxi mal [@RAokshapsd members J3Ka.1dgb atend ipoppgitedirertions fq fagifitafragpgemerts 59 to

bi as the peidaitithk esfté 1ifl 56 AHdlte cIdfe GRS §¥. efl?eddli?ﬁféﬁh @iOaC%DbQﬁt}fthﬁ'sEd froma
shape nmenmory material, such as Nitinol, that allows the beam61 to flex or

flatten \Aﬁéaal%ﬁbma@h¢ meted jo enerasetherdanddheyecan incluge g lumen ltfiﬁexte@cbng The beam 61 can
| so be f t eel
al so be t@{rpol fSPPe@elVI L Slaft o ué’&d'agtéd gg,gﬁuggn te the' C1ds dﬂé H‘%% 633% steel or

rei nforce m)ret an one e use illustrates
anot her e:lﬂsmdlcomxlﬁr S&f Aepetspasklhgi imthetaetrwilllappréciate thama vanietyf «fotheofeckmiques | or

ot her type._ of 63, As wlhe spring, 63,is, di sposed betyeen the
or ox! el 2B uibloghts 18 5508 R 3¢ Bt iR I3 oy e SRR EoupRt 882 50 E o
bi as the push rod 44 distally. The spring 63 is adapted to conpress when a
proxi nal [[98186} A exethplavy clesurscauplet 58 shdverietiore detaikin FOG. 20, hideas showrt e ar t

| jate th vagjety. of oth i asj 110) d,
el ud: noraieSs Bttt il ng s 4 TR0 PR g o BBGEET8 ne can
al so opt itherhrolgh dh@latged 68t Wlighed tith ERMANGE] 3 8 The CIveue ¢inlk 56 fdieeceiviiglal | ever ed

beam or ring during the clip formng process. |In the enhodi nepnt shown in
FIG Bﬁaff dn3ithe t cqmpém@%ﬁwigéweao AP 620 JlsoripsIde gyfistalgorton 5&&. form as

t he cant 'thaQYseiaﬁﬂedot%fi‘ﬁBté o th&ﬁaﬂhﬁﬁéﬁmgb’f’twﬁxsﬁ |r&§4-!r(?lG @“ﬁVﬁrexEﬂﬁlaﬂyoad
i ncreases Si é:)nl ficantly duri ngst he fi nal es of «closure. This’'is

i | | ust r ateapodimer the c@@l[De couples A 8 énvhudes acugoetply (BWG& ReB padh2)@iferpieddhergiht cur ve
Fepr eoented FRARIERES AWMkl 1M d bkl il dia J0e pEREoBRE el 10 on
end of t tmrtmnﬁﬂboftbpclemcmlpteh 68 paniatso ba'conﬂgumd to receive a portion of the feed bar

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

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

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

with one another.

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

anti-backup mechanism.
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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
deflection of the cantilevered beam 61 which causes the |load to be

transferr romthe termnal . .ends of the cantd | evered am,61 .i.nward. As
e ot i gbr B B8 it Bins ERTR v R of Bliep U PR PrsiielER e

ef f ect i vat varietdblutiohs ity thaclip fosviag ederhislaih 6de dxsmghRey eatsodilnent ther eby

increasing. the |Ipad. In qgrder to prevent this, the prel oaded joi.nt can

opt | onal IYeisede laREcini n Redom o @frsmeacrhet Ssmbs L0uR I cBEdh 31 bEHS ng

per f Or Maryugh roddlin arumardiﬂe@twnawi@ a@tiét afﬁlaﬁklgﬁﬂéiﬁﬁe?ﬁah% l¥edCRINRS ant | oad_
during clip formation. [00170] FIG 20E illustrates one exenplary enbodi nent

of a t eclémbedimentshownindiiei 2P, thediasingmembesis p sentivared beam } thabis pasi nce. As
shown, t ol ‘walll Ldges 59a',
Sob" 7 or 1esepop e reptiuel oy WA EleIRME B 3B G b wal e EES, 4008 e CS 207
59b' ar e poststiod it die!ly nler caatileverat bebm 6l nah berfernaesdiftan e stepe thetmorymdterad, shown) .
The ridges., 5%: ' Al e ' e fr and each
{idge. sodnch aSaffina) 2 a1l ing RAGEA @ ek 5 ARGENARA ol AEeBlAR 7O

canti | eveapglibditiepew.f Therbehnl6ll ean hlsd becfornng feogaa vsietyt dfetHeamisterislsyrsielcas of t he

recess. As.a result, .the rjdges 59a', .59b" wi || event ntilevered beam

Tor orpat ROt e oy re A Tyt (AR Opesteamisak pessean Flch SoE skl | bvor oq

beam f r orgnbthéREbedifef fabfiing ntgnbe Wit R lin BB €mi oTWRBH or Ah&QYFUT sprkg! | €d i n

the art will appreciate that theé(gartlcul ar |l ocation, quantlt%ﬁ%%gd si ze of
e

the ri dges- 89shownsthespring 3 iadispesepeaitirandheaiotimal cwddfa efithapyshiod

pr el oadednd QiRival) BhYRckss39 td Bis the 56 Sod AASARY Yhk Sprl %\ﬁ%‘ﬁdaﬁeﬂb fallout
during closure. [00171] In use, referring back to gedl 17/A-1/D, as the
trigger Xompessywhenjagproximatiysdicected dorce i@pplisd theretn sA persen skilledrinithe lag will osed

posi tion, b | h | £ ss 110 in the
trigger iaﬁé%(??tg%@?yggg ('%}E)g{e? gﬂgﬁﬁ%éfém%é %ag(?@#; Leeg\é\{nggpﬁgtgl&gﬁoglrgﬁ‘go are in the
di st al - nsmpression members.

[00169] The preloaded joint can also optionally include features to enhance performance of the
cantilevered beam or spring during the clip forming process. In the embodiment shown in FIG.
20B, the load of the cantilevered beam 61 remains primarily uniform as the cantilevered beam is
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 disposed
t her ebet ween. Exenplary techniques for facilitating selective full and
partial -43 closure of the clip will be discussed in nore detail bel ow. Once
the clip is applied, the trigger 16 can be rel eased thereby allow ng spring

120 to pull the trigger i I 48 back_.to. its ositio nd al | owi ng
spring Leompisae HadRRe diae bpmedaprarnubiin e udes P diuin bt B8 he

proxi mal c@ﬂtﬂé&ete@%ean%] ishfau;t ﬂata-ﬁaf Tmsaﬁe td QefleRtiol 6¥hd EantileSerdibdatrddl posi tion,
the closure 1ink ack toits initial position as well,

t her eby phish qagseﬁﬂ'@ l%qdd% h? Baqsmﬁd ﬁem thﬁ ts@uvaé epdspbthecantgveredhgambdy par 44
proxi mal I i arhoﬁ%%]can?h@ve?edrb%ﬁah déeeR aﬁmk hdal .&%%ﬂe@ﬁmﬂ m%kﬁe’&w@ variety

of other features to facilitate use of the device . I'n dne exenpl ary
enmbodi merlength Wéhmnglpww hﬂamrﬁlapéacre@$ed1tﬂ)eremn¢m@insdhe lead. alntorder bmrmpt

rochant St She SOALR 1 ISR ol b 1/ S5 PR cal o ber, the

anti - backup’ dcan om openi ng during

parti al cdprmg pregforhanokand iopaeticatar to mmntemtahebﬂtmtlgjgeumstmadmauangwIqadet erm ned
position,, at which point the clip positioned between the jaws can be
partlallyfﬂﬁqﬂ%ed t he anti-backup mechani sm can rel ease the trigger allow ng
the trigger to open and release the clip or to close to fully crinp the
clip, as [06y70pEIG]26k imetrdigs dnbexemtary embddihens bf Heﬁﬁinq&]fér @hﬁhcﬂigBhé | lustrate
one exenpl a odi nent. of an anti-backup rmechanj sm f a

e chot ALY RE S g CRETTE ATLOT, BTSSR a5 SHREET DN | he
trigger ihélGds twdtBdged Foh', 395 Fudmed Chekdidbn the batapirad tﬁeeeotveudhqham@bidgeﬁl sposed
within the housing 12 and positioned, adjacent to the trigger_insert 48 such

that cl osPe Wt arg Resitiqned yrderneath op Behind g ‘éﬁmlleﬁﬂ%li’ieéﬁ‘t(nﬁtﬁh?w {The§gess i nsert 48
Wil causg,t by RaV¥actifa diRtafd% E&?fr&g %gé ﬁﬁ')m%r Q:'ﬂi%ach-rh?getsgﬁ’t $obls a hEi?Ht dre

configured to prevent rotatio qf the’ pawl 60 reaches a
pr edet er rt feast abg 8i005 da prexentls eantilgwsr beamérOpawly ﬂ@ttqnglgralgygsttthﬁ back at e,

t her eby agul'fgé@ ofthe r&%s S. rAsgagr%ult,l{?\mehgge%%%', $3b will prevent the cantilevered beam from
deflecting, thereby preventing the load of the spring or cantilevered beam from transfetring 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 112a, e.g., ten teeth,
having a size that prevents rotation of the paw 60 relative thereto, thus
preventing the trigger 16 from opening when the paw 60 is engaged with the
first set | 12a of teeth 112. The teeth 112 can al so include a final or
termnal tooth, referred to as a tock tooth I 12b, 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
112a such that a relatively large notch -44 140 is forned between the first

f h k h b. h
o one ¢ s T G hp il PSR ss T e b8t Diiee B Himis Samicde FissgsT o

sel ecti velay beRYRSEd thetR oW sp 120@%&11 ﬂh&@@ &'inRAUR bheW@id iditid first set of
teeth 112a. A person skilled in e ar %ematethat the tock tooth

11 2b carPosition antaloyvingspsing d 250 farcsthalfwérbarsqoz@lelt difepd ber 3&backiqthet eeth 112a
whil e sti b gadR e 4sqe R thd'absufd lik4511dr38 pawl 60
to pivot }H”H Q;\ﬁ's‘ﬂ l? 6&9 ?%%QBS%ZZA-%DG&I%@%?@% &u a&%ut?échepﬁnecham smin
use. \Wenismoged backtedts itidalipositinn as wgll, therehypulling tbwalpsurelmk s eldsyrosduplenn, .as
shown in 60 will engage the first set of teeth 112a

t her eby pﬁé%dﬁ%ar Egr&%l er 16 from opening. Further actuation of the
trigger 16 wll cause the pawl 60 to advance past the first set of teeth
112a unt i j00173% Theasurgidd clirpapphiers! & dar alsyinclutle 4 vdictyoftothenfeatmessttafkilitatioash 112b.
Once the hes 12 It the jaws 20 are
partially c eodéeg'(ﬁe &ﬁgﬁtoﬁgepar lérgfg’ma&fsf@%ﬂq t&%@ ca?ft’h%?ppf ] 1000% dg\e/l%l'r"ﬁ% he jaws
20, the pbmkupﬁﬁechausfmﬁﬁcb:ﬂrdilmgaﬁ@/emhmroeﬂmu@ggjeow 8 (i] phdneulmr tt@gﬁﬁ-bi&ﬁmpo open or

cl ose, e5|re r‘? C|IIu trate trigger 16 in
a fully- c'F‘&g S‘bﬁ%‘ﬁ RfF‘é?H“ 5H gﬁ’l f"“kﬁltﬁ“m& Hf“’zgzaé’qﬁlla} G 'P&Pté" h MFY%ger 16

r et ur ni NQorc@ the iPzgePRAChROS bﬁed&&md&gﬁ)ﬁﬁ&n , dhehigtadidtehe ﬂﬁ%ﬁﬂbxﬁ@b@%etﬂih@o be

configured to emt an audi bl e sound that indicates osition of the jaws
20. For eRWRpANDe partiplly efmpedythy aptithackep Beghania cyslsaseribe wmr Hovwaliges the

first setypberidich addfaseAREoi 366010 il chRG Me HP UdInaybeBtesired bly@teder sound,
can be em @%er S gn th gs paw Cﬁ) engag%s Elc ? ck ?oot hafionbSIrAsB{a resul t,
when t he ¥sef.gger 16 reaches the predeterm ned position at which the pawl 60

is engaged with the tock tooth 112b, the sound
[00173] FIGS. 21A and 21B illustrate one exemplary embodiment of an anti-backup mechanism

in the form of a ratchet. As shown, the ratchet includes a set of teeth 112 formed on the trigger
insert 48, and a 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 cotresponds 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
1123, 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 | 12a 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] In
anot her exenpl ary enbodi nent, the surgical clip applier 10 can include an
overload nechanismthat is adapted to prevent overload of a force applied to
the jaws 20 by the trigger 16. Typically, during application of a surgical
clip, a certain force is required to close the jaws 20 and crinp the clip
around the tissue positioned therebetween. As the form ng process proceeds
and the clip is at least partially closed, the force required to continue
closing the jaws 20 around -45 the clip significantly increases.
Accordingly, in an exenplary enbodi nent, the overl oad nechanisn1can have a
resi stance that correlates to the for

ot her wor U9 is fofaed hetyeen thefirstset ¢ I‘F@”b\}?e i u‘!ﬁr&lg%a Oléﬂ’o @rféggg”as tlhe

force reogietrfl aﬁ&vsqh@;sm 60he llv&\’bﬁeraﬁ thﬁ%l@ﬂﬁg%e pm%m ﬁ)sde%El%&%l)hﬁoveB'OV\BVer
preferably sli greater ? force Hgwre to close the jaws 20 to

tl
prevent a'?Fé’Plu’ég‘t T@Fk @ethdd?b ehbask tqued ¢ Brst sshef theth hbds Hnperseg sallleﬁi odigat if the
jaws 20 ayfy BHRURS Jﬁfim@ t‘t&mtsdtmimam eh8mé §i-d snﬂaﬁea s‘izel tﬂantth@h.lsvte@ct uat ed,

the force required to overcone the resistance of the overload nmechanismis
rel ati vel tgeth dida wWiile still provigingta notahddp Jormed thenebefeernsthatallowethe aewl 600 aivet nor e
susceptlb&g 40 bei ng defornmed when they are open or only partially closed.
The overl 0ad rechani smwi || actuate more readily in the early stages of clip
formation to prevent defornation of the jaws. Conversely, when the jaws 20
are subsfoari BIG&ZM@@BdlIusmes the satghebmechanism iredsat Wheh yhettrigger 46 tstinitibllyt  t he

overl oad nec i S ua a Gaf.on i n'ficant
force appﬁnf’v g??‘%arén%%seg\ﬁg 5 Bn a ﬂg’%"fﬁ‘ %E?E;HRQ‘E“AP Iﬁhﬁl#gﬁ%?gghﬁzhs)% | ary
enbodi nmenteethfl mrthm'@rﬁrmdm@ma alygafmtﬁbm apening.NPurthenactugdion deihe wigger 16! n

P oo i M T g AR o R AR B IS SBR[,
a pivot |hdih 140Qextddtheockitésih mmbamemb?sav?mso rdRResRhe@t HohSHEB M Whik can
include a spring post 150 that is coupled to the housing 64 and t hat

i ncl udes %P"Hé?eéa‘@%(bﬁﬁl’ﬁ&alﬂ%‘i’séf’ H?%‘J]@PP’F%F'S%E'@YW%QOWC A g ayer thsjawsp sprj ng
152 is di spaReawPeny e Ioh@taﬁmerag, P8R in %&Qn &P§6 wu}e%yags%r éﬁ@rb%xtends

t hrough thé spring post 150 and |nclud S a or ned eon that is
adapt ed tdﬂstdhy thewepai. I 6. 2Heillugtratesgheltggger Thim afullyclobddrposition,cad FIES. geder al | y

L-shaped and,pt ilhfsfidle B‘l% tﬁé)g%pllg tummé {¥5he open position.

[60175] 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 Iink 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 forned in the housing. Pivotal
novenent of the profile link 66 wthin the housing 64 can be achi eved by,
for exanple, a pivot pin 158 that extends through the profile link 66 and is
that disposed within a first slot 160a (only one slot is show) formed in
each half 64a, 64b of the housing 64, and slidable nmovenent of the profile
link 66 within the housing 64 can be achi eved by, for exanple, opposed

protru3|ons 1684, 168b formed on the -46 profile |ipk 66 that are received
within a fseéélaﬁlan@% Y 1%50535¢50 My cgordinglysingp ea‘%npé%ﬁbmwva%@e preroadich hal f 64a,

64b of t hchlit Gl hd% a efQdnc8 khat Eboriéfies t ﬂﬂ@f&é&%&]ﬂlﬁdlté Bbseihe a8 20.e1nadapt ed to
receive a force fromthe clip form ng assenbly and to counter the force with

the resi sthanwerdsithe msistisica of g oxesloadmesharism camingrgpseias thecfpree rqqn@ecuo slosvad

nechanls d pivot Iink
to b?ﬂaggwﬁﬁﬁp?ro%% Sﬁ'{ %E“%‘gg*s%ﬁ%gﬁ rEiQraia eSh%}Rﬁ? @abér 1 tﬁef gdlgvot pin 158

or sl i di mepuixerbfiorgiise thia gawsrduie pwgerﬁacmdémal actuatwmfahe malbachtsp@amwmi Aeaf orce

exerted hge,.co ssed s 1 ansfer oggle link

o8 and. piot Tk BB o0 SR te i Fom Pingvnsh MWL IER bR hhaledpd OO0,

}or OL i | e Iforokreqiredg@bvesdontelthe hauﬁmdegofﬁhh ovéhead ntdahanm&eﬂbdmelycla}wsﬂﬁs tshe profile
ink 66 to . resist rotation Wt espect to t usi hg 64 e nonent

gener at e PG SAREPLAR U BHR 2GS MErtioBs tpbergi e e B bHGES | he

profile |0F€H<or@§ly€fiéﬁﬁﬂ§1§lo§éﬂe TR 6% foad®nedhMis i hottidtd oréGeaNY in thegsHye |1 nk 68,

t he profl e link begins to rotate, buckling the toggle [ink 68 and causing

the pi vatagesiofRlip7lormagion sp prsuent defapmation of thejawpr Cony e!’§512’a Whesy the jaws 30 i ng
aspect, ts{?l’f'sta‘i-lhéd8/tclcisk:d1 Ifh 7QsisthfR@ W Blatively KigP&ich Flﬂfithg BQJrlola@ debﬂhklsﬁ@a@ bfyal i gned

such that the sliding force (resistarnce to s force reqU|red to
buckl e t rbea@tm@gi @011 apilicaionani @ signifisent|foregapplbied tpﬂhet_lh‘és 2051d| al load fromthe
closure link roller 54 against the profile link 66 exceeds the buckling

f f | drRk
1755 g, ARV R fhuchdtEbnt Bepflia bmbddifin EPan B IR m ERERLR B2 S iRE, TP
detail i ranléx[miiiedzik& :IG@¢neeahdha@;veslhaﬂ/me011msrmp@nnﬂ@e@ﬂ@venlpadmeusulrgﬂs| ng 64
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70, and a biasing assembly 72. The biasing assembly 72 can include a spring post 150 that is
coupled to the housing 64 and that includes a bore extending therethrough for receiving a
plunger 154. A spring 152 is disposed around the spring post 150, and the plunger 154 extends
through the spring post 150 and includes a head 154a formed thereon that is adapted to abut
against the spring 152. The pivot link 70 can be generally L-shaped and it can be coupled to the
housing 64 by a pivot pin 156 extending therethrough. A proximal end 70a of the pivot link 70
can contact the head 154a of the plunger 154, and a distal end 70b of the pivot link 70 can be
pivotally coupled to the toggle link 68 by a pivot pin 166, The toggle link 68, in turn, can be
coupled to the profile link 66, which can be slidably and pivotally positioned within the housing
64 adjacent to an opening 64d formed in the housing. Pivotal movement of the profile link 66
within the housing 64 can be achieved by, for example, a pivot pin 158 that extends through the
profile link 66 and is that disposed within a first slot 160a (only one slot is shown) formed in
each half 64a, 64b of the housing 64, and slidable movement of the profile link 66 within the
housing 64 can be achieved by, for example, opposed protrusions 168a, 168b formed on the
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profile fink 66. As a result, when the trigger 16 is actuated and noved
toward the closed position, the closure link roller 54 applies a torce 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 trigger
16 will be transferred to the profile link 66, which will then pivot and
slide within the housing 64, thereby causing the piyot .link 70 to pivot,

whi ch 0PRSS k6 et i reesd withinasepnd slet (998 (oot ishpMRbformsin_ 47 [ 00180]
As previ uslnyirBel 84b ofthe€ndiling®4r equired to actuate the overload mechani sm can
correlate to thé force required to close the jaws 20, which increases as the
trigger 16 is noved to the closede£93|t|on Thi s can be achi eved due to the

conf i gur 420168 Tapse; the pids link0q gap e adapted fo regpiye 3 forpe dvom the glip forming| osure 1 nk
roller 5%sstm51§tan@9,r@%§mmh@fo@&rw.&pﬁw Wsistande!38 thR 'Bi%fsan%ss'einBiSr 76 1@Pghidudar, thus in a

| ower position, the profile Iink 66 can pivot wt hé housi ng 64, as shown
in FIG tiR3merload meikanisimogdwses thi speingd 52 elongwitinthe éageledinkr6 and pivgt hrtke70pr ofile

i nk 66, r I erl oad
mechani sné &%célée)é§glsel g?cﬁlg@g‘l ‘{ﬁer r%ééﬁ@%? %Héﬁ tﬁ%ﬁlv@? wisﬁd}gg?l?%eéa\lm |¥n t he
housi ng &éus1@sﬁ4s iromthe rdnatléhﬁasﬁh’af;the'fhea éxmecbb}rlﬁqud»m;ﬁebsed)smlngdﬁz tshe profile
link 66 can

pccor i ndfignere ey i Beg 1 B gt kB puc e rolicohBineh i otiedy o

foreign @@thepfoﬂleaﬁlktéﬂ@gimstmoumﬁg 641!1thuatﬂlsyas§bﬁibuadaa§hs tiee profilgiliikbe foor ce wi | |
be required to cause the Cltﬁ Hre I|nk oller 54 to ansfer the force to the
| ower  pdFsist ERAtign With&esprcsfq the heysing 6l m?fﬂ‘altgﬁ@r%yar@dlﬁk land B % pi vot .

Wien t he dawe 11319@51654 @Hﬁ&ttﬁé"ﬁrbﬁk'liﬁk 86 Besls Aedndiéht bf the gR6t ifk 70Snd! most ful ly
actuated, a si ficant anpunt of force is required to cause the closure

link rol Iteggledin t6§ the piediledinkitfdeginy ogotpts, hugldingtheteggle link efhansfcapsing the of i | e
i nk
ink 66 Crf'f\#')% 115197 ¢ ?urﬂlrepédnilﬁeés ks 912% fﬁ b tﬂgslml{éﬁgg&ac} 3@& 1{]9&? Eg%ﬁf[ﬁ%ﬁq t of

over cone resi stance o oad sprin
force redinki68,cind profite linkt66 ardwlgoe@ublmhdt tlneslidmgl fem (resistarize tcgslda) is thetféraa and can

i ncrease relatjve to. the of farc e the t he
force is 5‘1“8?%#"3‘8?'9'3 Hﬁlt?,ggzﬁmorg‘trﬁslaﬁd vk, 76 l%ﬂ! P%avr\‘f‘o cl ose
the j aws rgiler 5o a@imyhBprofile link 66 exceeds the bucklmg force of the linkages, then the pivot link

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

[00179] This is shown in more detail in FIGS, 23B-23C, and as shown the opening 64d in the
housing 64 allows the closure link roller 54 of the clip forming assembly to roll against the
profife fink 66. As a resuit, 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 danage 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 particul arthe

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
mechani smand the force required to close the jaws 20. For exanple, where the
force required to close the jaws 20 increases at a |linear rate, the

di stal -facing surface 66s of the profile 1link 66 can be planar to prevent
the profile link 66 frominterfering wth novenent of the closure I|ink
roller 54 there over, and to allow a linear force to be applied to the
trigger 16 to close the jaws 20. Conversely, mhere the force required to
close the jaws 20 is non-linear as the trig is noved to the closed
posi ti on, [0{) O] Ap previously netrd, ¢l forcs required tg aﬁaﬁc fhe ﬁé@rﬂoaé megkanisTpancorelde ponds
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shown in FIGS, 23A and 23B, the profile link 66 is curved such_that the
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the art wll appreciate that the profile I'ink 66 can have a variety of other
shapes, amvﬁnteﬁzinorrebemml@@@s e baftakfemlgneblhw ajitkestriggay ivisitigle acteatedopt | ni ze t he
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the overload spring 152. While the amount of force required to actuate the overload mechanism
can be greater than and can increase relative to the amount of force required to close the jaws 20,
the force is preferably only slightly greater than the force required to close the jaws 20 to prevent
deformation or other damage to the jaws 20. A person skilled in the art will appreciate that the

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

[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 link roller 54 is farther away fromthe beamwhen the trigger 16 is
initially actuated, and the closure link roller 54 beconmes closer to the
beam as 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
thereof and the trigger 16 of the clip applier is noved to the cl osed

posi tion. u not sho mul ti pl e beans could optionally be used in a

st acked ﬂ%@lh#ﬁ?f’"gﬂ‘@%t?%%nal or free end of the bean(s) coul d be
contoured to tailor the buckling load at a particular point along the Iength
of the b¢@TB2}BiOwE T h8dlimitingraxainples the forsepbquirgd ordiased thegaws 20 daa bsuogi cal clip

applier 10 can include cli antity ipdicator for indjcating.the nunber
oPPL T os ek e torite shrpe ot gheithie (1436 thelghp 2 ol R ofinedd ™o phihthe Bengaiony e Loog ¢ o
i ndi cat e gg)@ckltvvatd dn¥ afdth&| IARShdvARIFIG Y therécess. 102 44n Rivelalchbied r at e one

exenpl ary enbodi nent of a clip, quantity indicator having an indicator wheel

74 and afonfiggratian sich that thg deres witkvary ahemm 4prRasseneyes HiedaW FISEWRTS 742,96b.shown i n
detai | 1 hEbiche k6 QfenelRre RhgdcohtBhing iR dual ARARS Rrode bH bk 2l Of

cylindrical ape that defines a central axis Yabout which the wheel 74 is
adapt ed tthe forse silbalsoryary astbe tloqute linkrollefd4 pessestherg avers & weaivnt ind168:284nd and

adapt ed tRq %Ich gf&&:?@tﬂng ﬂ%lg¥6 %Eﬁﬁeggjﬁﬁ afaaptrhe %QJCFE‘;’Q@;, ngPe @r@ﬂ*aﬁ&k%@% cator member

144. The 1'n ve a vari nrigurations, but in
an exenplsabssyantésttyadnvesnhd tHeappergortiah of tharprofiterlink 44 is substantiallp eofcavenof a

contrasting cqlor..pad havjng a.color, e.g. ,. pran red, .etc that differs
From & neea o1 o g S Ao o e inf 58 Pl Vi Sesthr BFIES 1 ot oo

t he exenphdthyt 4 vaieyaif 6the AtetHarues cafitbe uied 1®6Rintled the forceliteessdty uplove tHed | S
adapted to be slidably disposed within the housing 12 and to couple to the
feed | i nkaApnd thederee nerassam i@ aciuats the oyszload Heghapisy| er 50 and feed bar 38 are
noved. Accordingly, the indicator actuator 76 can include a protrusion 146,

only a pqod18oPA pérsodskillediisths BAWIl alk@sppadia®ihathe JVeREddahech&iidnh aithatder eof for
extending into ,the recess, 50f fornmed between the circular flanges 50d, 50e on

variety of other configurations. By way of non-limiting example, FIG. 23D illustratesan

overload mechanism that is in the form of a cantilevered beam 170 for receiving a force applied

by the closure link roller 54. The beam 170 can have a substantially curved member 172 with a

bracket 174 coupled to one end thereof. The curved member 172 can have a bending moment

that, when loaded with a force greater then the bending moment, buckles to assume a low rigidity

condition. The bracket 174 can provide more rigidity to the curved member 172 such that the

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

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

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

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

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

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

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

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

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
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 engagenent
mechani sm 148 is positioned adjacent to the indicator wheel 74 and the
protrusion 146 extends into the feed bar coupler 50. The housing 12 i ncl udes

a w ndow ornmed therein for, providin i.sual ,access, to . .the,indicator
theel 34400741 Inrsomes sygmprutem i dhe kel iepidt SB &R B84 181 and rhe T eed
bar coupl @fanfa9 idd&afm&dndiéaﬁh%mehumb&%fblﬁpair@ﬁdimﬁ mathdlddvide 106 Whilelvarisigv e
distally with the feed bar 38 and feed bar coupler a result, the

[ r 50. As a .
engagenentechnigdenignibs ried 4@ indipaterihe quankity ot dips Eretaipint FIGS 2430 lvgage he teeth
142 on th&m-gﬁgmmm@a?@ﬂa b quadtPP iRV b AH iddMatophREL 744nd h @ilcatbe as a
clip is advancéd into the jaws 20." Each tine"the trigger 16 Is actuated to
advance aaddalop7€0 into the jaws 20, the indicator actuator 74 rotates the
i ndi cat or wheel 76. When the clip supply has two or three clips left, the
contrasti : : | Ddi.cat ' j pear in
the w ndow6 i@i‘rﬁ%}ngggmf ﬁﬂéhgﬁﬁtgﬁg‘?ﬂngq’f%mﬁlﬁe ym.lzd?cﬁﬂéglﬁ %gg?‘gnfttﬁ%&gser t hat
only a f egenetallpsirquianar ¢ylindifical shape thatglefingg aceitod axisl aliold which theewhegtiEos ed t o

occupy the, entir i w wh th | Ly is denqpl . 01881 In

anot hor - cefiEh s Gt A8 Mokl B WeilRel RBn 12 BritfiBentarbipd R aRhi 196

ant i - backengagedbg igerinditatdruatuaios 76, dad areildicaionnentsen 144, HEhe indicatatmembehél 74 from
rotating in.a reverse direction,, e.g., a counter-clockw se directign, after
bei ng. adyERABEE 3 VFED & EMITELIPS it i Sy BRIy phodiament tos Yidicatcy membes, 14

conf i gur afsii@fhs formbflakentRtagtdons? phd BV dolbr,RelgG oradB rbdtd., Kkt Affety froMeel 74

i ncl udes opposed arns 73a, 73b that extend substantially parallel to the axis
Y. Each afwrempnder offhe idicatgr Wheed 7%5a, 75b formed on a distal -nost end ther eof
that is adapted to engage corresponding teeth forned on the housing 12. Wile
not shownjool §63 FER25SMRRAGE the ek@8Idty Giiibatd® actia®dr 78 Gy Wbt Hethild Th b&HLGH76 is

protrusion formed on an inner portion of the housing 12 adjacent to the
adapted to be slidably disposed within the housing 12 and to couple to the feed link coupler 50

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

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

formed therein for providing visual access to the indicator wheel 144. As the trigger 16 is moved
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w 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

i nner circunference thereof. As a clip is applied and the indicator wheel 74
is rotated, the arns 73a, 73b can deflect over the teeth in the housing to
nove 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 will appreciate that a variety of other techniques can be used to prevent
backup of the indicator wheel 74. [001891 As previously nentioned, the
surgical clip applier 10 can be used to apply a partially or fully closed
clipto a surgical site, such as a vessel, duct, shunt, etc. In | aparoscopic
and enddethe plogedpgsitiet gnd the fepdibar cpupderSD drmeved #ﬁﬁ’@y,l the indicatonadteatar76 wibdy t o

provide eLedRiall) with HY R dIRAl 38 Hd e b%r%&ﬁfg&’#@ RJ e g‘% e@%g%m!ex?t typically

used to elneavvorklngcann exten rom I'nci sion to the
sur gi cal mecharism¥48en tibuindingosagtugioc A6 will engagtubetseth 142 en theélmaxryvhed 7éease

Cequi re (REeERRYE ol Wesl PP T0Be o TS oo BnR B ERERECT 1D e

vessel ormggar smuaeatém aamm a uq; hiato\tisiaws 20, ﬂ@q@dnehté}gahuxatoa74swtages¢ﬁa clip
applier, ch a p.appl.i can be introduced throug ﬁ s nnul a or

ot herwi s é" igator b‘%ﬁ"é 48 Wihep ﬂieﬁ’é'P §E9Pb‘ii hag fwo,prithreg leﬁé%ﬁ tﬂlecfﬁmtr?fgw ar ound

the vessqlyon ﬁ@ llmﬁoatd? kwhed] e fwill Hé‘ém to lipfeak lnstﬁé'ﬁm%&@ ﬂzé’r@nﬁ@d\mftﬁ@hdublh b3
posi tioni ng of jaws 20 around the target site. The trigger can then

be act uattb@ebwondz@agétoah@usepth@ww Ewcdinsemaive (The eentiapfing) calos pachif4 %b@ ti oned
around tQ@aﬂt&lrtg%cu?irf]{h%’eaﬁ’rg%lﬁ&wc t ¢ tg{éicg@!@ﬁ%qs i&ipse to crinp the clip.

Dependi ng “on use o tri'fgger 16 can be partially
actuated, as indicated by the audible sound of the paw 60 reaching the tock
t oot h 11:{@018&}In|anotbqr¢xg@plmlWOéwatathe@dwﬂ%wh@ql i7# gary inglgdg an ankiehackup| eased to
rel ease t | r

Fepoat od TR GRS Yispled d nelenf bR 5RHE W) Aol FORTIRIRRAE |\
art wl | egnpreeuntertadodkwise deectioeatfier bmingaddanmell aWhidsgthe anti-badkep mechansimean based

on the ahove-descri ccor i,nvention.s nNot to be
T e MOV TSIk S ieb RS 1 e fupdoirieh S i i a B acargrhutept 706

I ndi cat edndhyde$ b‘;ﬁ;o&dﬂpﬂﬂd%ﬂa ¢3tethatexteAd bubstanthilly parhllcd Bsthaags e fRatlesteRBaci t ed
Tl A R e 13, YA RS 8 £8loioh Sk erte? 5 ek g

corresponding teeth formed on the housing 12. While not shown, the corresponding teeth can be

formed within a circular protrusion formed on an inner portion of the housing 12 adjacent to the
window 12a. When the indicator wheel 74 is disposed within the housing 12, the arms 73a, 73b
extend into the circular protrusion formed around the inner circumference thereof. Asa clip is
applied and the indicator wheel 74 is rotated, the arms 73a, 73b can deflect over the teeth in the
housing to move to the next position. When the indicator actuator 76 slides proximally to return
to its initial position, the arms 73a, 73b will engage the teeth in the housing to prevent the
indicator wheel 74 from rotating in a reverse direction, i.e., returning to the previous position. A
person skilled in the art will appreciate that a variety of other techniques can be used to prevent

backup of the indicator wheel 74.

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

site. A cannula or access port is typically used to define a working channel extending from the
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entirety. [00191] What is clained is: -52 Wiat is clained is: 1. A surgica

clip applier, conprising, in conbination: a shaft having proxinal _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 mechani sm fornmed thereon,
conprising a ranped nmenber protruding froma superior surface of a tissue
stop, and adapted to guide a clip into the opposed jaws and to naintain the
clipin alignment with the opposed jaws as opposed legs of the clip are
closed. 2. The surgical clip applier of claim1, wherein the alignnment
mechanismis adapted to abut 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 claim1l, wherein the tissue stop
has a distal end with a.recess forned therein for seating a vessel. 4. The
sur gi cal skininsisige e thesurgicaksitg; Pften dytingsuigicak tiecedyapid i NeesrpRsY tq asedlopds i n

hei ght T i@iRoudHt exb&?élsf & Vther Quds, Q.;ﬁoﬁ? é)?d&gdlﬁés rﬁégﬁﬁ%un%ﬁh@udsﬁmshuﬁt. Alhe

surgical clip applier of claiml, conpr | an advancer novably
coupl ed twsurgichielip sarathus tenuseditdanpimpdhe vesseliortn sesute the shunido dhe webssl. al i gnnment

mechani s 0,4 i d nber. it on the ' opposed j aws.
6. A sur g’kg%‘?‘t“g‘? i %éﬂé%%l ?ﬁr ?p (l:lglf’rpgurclh E ?ﬁg’ ) Apﬁprl]eré Q’r%lg h%&tr@ﬁéc‘é’g gl{}g#g:ﬂﬁ lile opposed
j aws f or redhularor atheivddedhtradudedihtotthesusdical siteao fositttmhejdws Q0 atoosdtht egedlher t o

DT T S e LB RIS SR e 2L
advancer sgdli TR 1P PEE theate apfuarsd tdaude@ clip & KRAAOSREU betWeen thd@waghwancer gui de
positioned around the target site, and to cause the jaws 20 to close to crimp the clip. Depending

on the intended use of the clip, the trigger 16 can be partially actuated, as indicated by the
audible sound of the pawl 60 reaching the tock tooth 112b, or it can be fully actuated. The
trigger 16 is then released to release the partially or fully closed clip, and the procedure can be

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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conprising a ranped nmenber protrudi ng above a proximal surface of a tissue
stop, and adapted to guide a clip being advanced by the clip advancing
assenbly into the opposed jaws. 7. The surgical clip applier of claim§6,
wherein the advancer guide is adapted to align the clip wth the opposed
jaws. 8. The surgical clip applier of claim®6, wherein the advancer guide is
f or med vt td@aikeg e stop coupled to the opposed jaws. 9. The surgical clip
applier of claim8, wherein the tissue stop includes a recess forned in a
distal tip thereof and adapted to receive tissue therein. 10. An inproved

endoscqpi ¢ _suraj gal_cl.ip _appli.er.having jaws which cl ose together to
approxﬁr‘m%5'urlglwgis(§1é’sappgelg30@%156%clln‘go abugadgfli p advanci ng assenbly adapted to
sequenti al | y siadvievag praxiplabsad diktyl @fds;cl i ps into the jaws, the inprovenent

conprising: a ranped guide nenber forned %n a tissue stop coupled to the jaws
whi ch i ncr e8BRsed wshanmpdionithe disg! endplithrathallndt o a distal end thereof

positioned | ' { ; ngﬁm x%"%ﬁ 13RS e AIRRNE S st QoRhddd gui de
a clip bei ng%ﬁg%@gﬁ%@?@et@ﬁ% a vanglll ] aas%gmeﬁty mt%stﬁ% éopgeorgée}g j aws,
and t o cpmenigng a vaanied gadmbep perieidingdfont heupetippsuaiice biga gdsipstop, dndiadgptédooned

bet ween .1 he opposed jaws.. 11. The surgical.clip applie f claim10, wherein
Che t1 S48 AEHIBHTALE opParauaP 140 RAdir S Oip P aben o B oRMBrLIHSES al | gn
the | awppidel gt bEMURIp Aret@oselli pped. 12. The surgical clip applier of claim
10, wherein the ranped gui de nenber has a nmaxi nrum hei ght of about 0.025".

13. The surgical clip applier of claim10, wherein the ranped gui de nenber is
ineli n%c.j e s%rr]gicaq%f;ﬁl) gpﬁlﬂ:r E)P c.elai'ﬁlap,%e(r) in %ﬂtgnr?leﬁt%lé}:éaniéré?s adapted to abut
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 tissue stop has a distal end with a recess

formed therein for seating a vessel.

4. The surgical clip applier of claim 1, wherein the ramped member increases in height from a

proximal end to a distal end of the tissue stop.

5. 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.

6. A surgical clip applier, comprising, in combination:

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
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an advancer guide disposed just proximal to the opposed jaws, the advancer guide
comprising a ramped member protruding above a proximal surface of a tissue stop, and adapted

to guide a clip being advanced by the clip advancing assembly into the opposed jaws.

7. The surgical clip applier of claim 6, wherein the advancer guide is adapted to align the clip

with the opposed jaws.

8. The surgical clip applier of claim 6, wherein the advancer guide is formed on the tissue stop

coupled to the opposed jaws.

9. The surgical clip applier of claim 8, wherein the tissue stop includes a recess formed in a

distal tip thereof and adapted to receive tissue therein.

10.  An improved 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 formed on a tissue stop coupled to the jaws which increases in
height from a proximal end to a distal end thereof, 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.

11. The surgical clip applier of claim 10, wherein the tissue stop has a distal tip adapted to

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

12. The surgical clip applier of claim 10, wherein the ramped guide member has a maximum

height of about 0.025".

13. The surgical clip applier of claim 10, wherein the ramped guide member is inclined at an

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