CLI P APPLI ER W TH M GRATI ONAL RESI STANCE FEATURES CROSS- REFERENCE TO
RELATED APPLI CATI ONS [ 0001] The present invention is a continuation-in-part
of U S. Patent Application No. 10/907,763 filed on April 14, 2005 and
entitled "Surgical Cip Applier Methods,” U S. Patent Application No.

10/ 907,764 filed on April 14, 2005 and entitled "Force Limting Mechani sm
For Medical Instrunent,” U S. Patent Application No. 10/907,765 filed on
April 14, 2005 and entitled "Surgical dip Advancenent Mechanism" U. S
Pat ent Application No. 10/907,766 filed on April 14 2005 and entitled
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And Ali gnment Mechanism " These references are hereby incorporated by

ref er enCerOYSIRIFERENTE TD%ELAFEE%@@CXH%N%’VENTl ON [0002] The present

invention relates broadly to surgical devices, and in particular to nethods
and devices for applying surgical clips to duct s. vessel s, shunts, etc.
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[0002] The present invention relates broadly to surgical devices, and in particular to methods and

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

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



[0005] In many of the prior art clip appliers, the feeding and form ng
mechani snms require precise timng and coordi nated novenent of conponents to
operate. This need for precise timng and control has resulted in the need
for conpl ex nmechani cal designs, thereby increasing the cost of the clip
appliers. Many prior art clip appliers also use a spring-loaded clip
advanci ng assenbly to advance one or nore clips through the shaft of the
device. Asa result, the jaws must contain a nechanismfor preventing
accidental projection of the clip fromthe device before the clip is

formed. O her drambacks of current clip appliers include the inability to
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be slidaley. di sposed within the clip track.
[0006] Accordingly, there remains a need for improved methods and devices for applying

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

7 [0007) The present invention provides method and devices for applying a surgical clip to a
vessel, duct, shunt, etc. In one exemplary embodiment, a surgical clip applier is provided having
a housing with a trigger movably coupled thereto and an elongate shaft extending therefrom with
opposed jaws formed on a distal end thereof. The trigger is adapted to advance a clip to position
the clip between the jaws, and to move the jaws from an open position to a closed position to

crimp the clip positioned therebetween.

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

and that is adapted to drive at least one surgical clip through the elongate shaft. In an exemplary
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[ 0009] A variety of techniques can be used to facilitate distal novenent and
prevent proximal novenent of the feeder shoe. In one exenplary enbodi nent,
the feeder shoe can include a tang adapted to engage the clip track to
prevent proxi mal novenent of the feeder shoe within the clip track, yet

al l ow di stal novenent of the feeder shoe within the clip track. The clip
track can include several openings fornmed therein for receiving the tang to
prevent proxi mal novenment of the feeder shoe within the clip track. In

anot her exenpl ary enbodi nent, the feeder shoe can include a tang and the
feed bar can include several detents fornmed therein and adapted to engage
the tang to nove the feeder shoe distally when the feed bar is noved

di st al | ymbpdioeny, therfeedsnshisrcap np aeantsie mavenk ipagial dimelfan, sueh thatcl ude a
feed barpra{;.‘nglar%%n%mqﬁ@Féedérgﬁ{%@ls@uﬁé’ﬂ%n%ﬁyPlle_%htéd? Tﬂéeeé&gaﬂ%%ﬂ%b{%lsé hat
0 I p adapte

novenent the trigger toward a cl ose osition1s to advance the
f eed barindidstaallipyrack dispimed dtbvein endgdaphed t6 emdatrlemshow dirgitalclip. TBy fordgr of

non-limting exapple, .the feed bar can be coupled to the trigger by a
trigger S ?&%ﬂ{%eﬁﬁgﬁbﬂ %‘SW?iﬁltﬂ‘t“dﬁ? fip Tt"i“itﬁgger, and by a link that extends
between the trigger insert and the proximal end of the feed bar. The

pr oxi malo@uyd Adfarieti i @pdiqad can@R useloUa8lidteCMR | RvehRAL ardSpradaPpRdint
receive a portion of the Iink. The feed bar can also include a distal end

havi ng amovatheairadéhe fepder shee. daape exemplay emyadiement, diesfeeder gt cap linghudgradango
drive th i stal-np Lip i he jaws., | ert aj X Lary . Lents,
the. T oed bR BanelE e Sarkct Buc R sh el i <FRAt B e SARTENER e

di st al - gk, yecliow disttbombixendn@vBthpfécder shde within B¢ tiygtrauky aiheeip witacloant he
feeder shoe. [00111 I n another enbodi ment, a clip advancing assenbly for
advanci rifcldeceygakaperninghtosmed thgreimfor reqeivinedpplang to Peveit pyardeal mayeanegt of,
advanci : : A J I i iers,
ol udi nee CROE SOt PARIRAMIRE ! dhofhl Blenhley BhonSRE Ble EodoP @Rl 7
advanci rigcludesstendind thafeed hat caandudd seperbk detdnts foarhed the@daptdedaptod seatyaget

| east one clip, and a.feeder hog t hat i
gy

IS dapted to,.slidably mate to the
clip trdbkant Povethe Eefsr shonfistely viier Ql?th%ﬁbaHf NG déital:lyeast one clip

di sposed within the clip track in a distal direction. The feeder shoe can

i ncl ude,[00 10] PP &hotidr SMBOWhRAY, RIS HatERRE St cah Thalle & RRAH bhssiRBRI®RGpot engage
the clip track to prevent proximal novenent of the feeder sShoé within the

clip trdbweinandceupiad tpshefiiaperatich Babmpysnant of thp triaspeiopvrd a plosedrosttieader shoe
L LA TR i RRhOBL AP B R HS 5,

f eeder gshadinvitihfexaniphe tied fiepd 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



track. [0012] The clip advanci ng assenbly can also include a feed bar that
is adapted to couple to a novable trigger forned 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 enbodi nent the distal end of the feed bar can include an
advancer that is adapted to engage a distal-nost clip to drive the
distal-nmost clip fromthe clip track into jaws fornmed 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 plur Iity of det.ents forned
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bar to a trigger of a surgical clip applier.

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

a substantially fixed position.

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

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



pliant relative to the clip advancing assenbly during actuation of the clip
formng assenbly. The <clip formng assenbly can also be pliant relative to
the jaw assenbly during actuation thereof. [0015] In other aspects, an
over|l oad nmechanismis provided for use with a surgical device. In one
exenpl ary enbodi nent, the overl oad nmechani sm can include a force-receiving
menber 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
menber. In an exenpl ary enbodi ment, the resistance increases fromthe first

end to the second end. [0Q16] ghe force-receiving nmenber can have a variety
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force-receiving surface can include a first portion that is adapted to receive a force for pivotally
moving the force-receiving member within the housing, and a second portion that is adapted to
receive a force for slidably moving the force-receiving member within the housing. The biasing
assembly can also have a variety of configurations, but in one exemplary embodiment the
biasing assembly can include a spring disposed around a spring post, and a plunger slidably
disposed relative to the spring post and having a head formed thereon and adapted to compress

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

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

upon pivotal movement thereof.



t hereof and novabl e bet ween an open position and a cl osed position, and a
camm ng assenbly disposed within the housing and the el ongate shaft and
coupled to the trigger. The canmm 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
al so be adapted to transfer the closing force to an overl oad nechani sm

di sposed within the housing when the closing force is greater than a

resi stance of the overload nechanismthat is applied to the carom ng
assenbly. In an exenplary enbodi nent, the resistance of the overl oad

mechani rrelates to,a force required,to nove the jaws from.the open
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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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t he biasing assenbly to overcone the resistance. [0021] Methods for applying
a surgical clip applier having an overl oad nmechanismare also provided. In
one exenpl ary enbodi ment, a closing force can be applied to a pair of
opposed jaws formed on a surgical clip applier. The closing force can be
effective to nove the opposed jaws from an open position to a closed
position. Wen the closing force is greater than a threshold force of an
overl oad mechanism 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 overl oad nmechani smincreases as the

j aws are, nov rom an open posi i n to the cl osed posit [ 0022]
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force i sjoapyIN@HBodsdot zrpeplylﬁg/@ surgnel cmpiaFﬁlsdmhﬁng @fi 6®erlfad tehaian keadkomechani sm
can increase as the roller er rolls across the force-receiving el enent.

In partiRsayiged IM@ﬁema@larmen@Pdm%érclqsmglfgrca@ﬁ@)b%ara)hﬁﬂﬁ%@pﬂbpmﬁﬁse&f t he
force-recel yi-Adq 6h § Ecal Eltbeag)%%rcerhe%?o%l fP% ;L;?H@é}?e%u@@ er\\/e e'oépcfsf:]c?

cI05|ng orce 1s grea the thresho orce, and en
menber rjalk fomcanapsn postemomch dhexed poenn@f When the mmmgrfemens/graa;erethm nt, the
force-re elngg)ele

nt can slide if closing force iis great than t he
t hr eshol Hrepipld foreq a&eréa%f’riidP%\crhﬁ“‘é'ﬁb%‘alcﬁ’éWB foreg, tf%ﬁégﬁm&ﬁewe@aﬁequ. red to
pi vot ”}ﬁecfh‘aﬁngr% did; %'Nnkﬂ]ﬂtl%'sﬁ@&‘l ciléaﬂp‘ﬁéﬁ I‘h'&%x&rﬁ@g? rﬁéd%h&tﬂﬂéﬂﬁes’h@ﬂu' red

to slide the orc -recei ving elenent. aspects, a surgical
cli p apploreerfihe qyededddeerhanidmiincreasns atsnbd: wdeaes wbyqyl faghy an opergposipmdaving
coupl ed %o a %rl ger and adapted to advance at |east one surgical clip
t hr ough ‘3h“'°&d g P8 shaft extending froma housing, and a clip forning
assenbly coupled to a trigger and -7 adapted to actuate a jaw assenbly

formed of0022]dVhilethe enetlcat nﬁd&ﬁarﬁérﬁ)ﬂgﬁlﬁ@eah@ﬁétymc«ﬁrﬁTgﬂirzﬂloﬁsm@bﬁ@émb(ﬂiuhmt The
trigger can be coupled to the housing and adapted to, actu@ie t he cI
advanci née oyloadpieghasen eHenglbsiga qu?erﬁeﬁavwgwmnythaﬁ is adapteditorrptenyeth P

enbodi ”E‘Ellasmé f&?ce'f £r{dg£l9551h§‘§ss&¥}91y 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



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 enmbodi ments, a surgical clip applier is provided having
features to prevent unintentional clip mgration, for exanple during

shi pping of the device. In one exenplary enbodinent, a surgical clip
applier is provided having a clip advanci ng assenbly with a pusher
mechanismthat is disposed within a clip track and novable toward the jaws

to advance a plurality of clips sequentially into the jaws. The pusher
mechani s#2p&EsH t%@t%&aapxa@/cwﬁ%n'@]éﬁww an afdisty] ten%ﬁ1L the elpnente S'&%‘%ﬁ fopm @ purgisal

pr event [ E d 52% ' Al he clip
track, bﬂ{iS p?g?ré Egdna%?gtg gﬁggoom%rgé%% enult% %pégaéﬁr%mgge:/%aﬁﬂg?ﬁg&;ggggbl y is
act uat edassamblpdndhthe elip Frermpngsdsesmine c raan ermglasy ethbgdimeMO ts|tripder has twax | ous

t echni ques can be ust to generate fricti bet ween a pusher, nechani sm and
a ol I p tFAKE0 Saeshat dadalmiht gk o op CHPbR (6 aruptLiesie 2R mor o

protrusi &Q&nﬁlfﬁﬁfﬂ?&h thé Rest 8@Pe 8NEktidfok ARH Aan Be biTedtVe (PHENRE tHERHPISHTAZ t O
generate friction with theclip track. In another enbodinent, the pusher

mechani s#sswainy dwingitie secodé flage o astuatiomwlilé beingpliant eglatbis ta the clipiadsaginggai nst

t he feed Slgéalrblto generate friction with the feed bar. The defl ectabl e tang
can incitde4 lip fornmed thereon and adapted to engage a correspondi ng

ridge fornmed in the feed bar. |In yet another enbodi nent, the pusher
mechani sji0z4irn beeeeabadiments cvergchl ciphpgisr atprevidédhaviypfedtates td pieednton Wi t h
the clip track. In one enbodi nent, opposed sidewal|s. extending along a

| engt h ofniptRRIiqapl Cp&lptmlgazloefaﬁr s o wgwarngr%é*vfaqﬁ\% 4% 6% %t(egwhfa antially

V-5 hape?‘erﬁﬁd&%ﬁént?&%ﬂréi% Sizig]%ﬁ;lal?cr Mﬁgﬁ%&% lihag'ﬁdgga n@%&fﬂk%ng"&@éﬁﬁl Sfith aO;SCl.'shérher eby

generating friction. n yet ment,” a surgi cal I'p
appl i er inschpniomitbl@ds hispdsed) withimoud iprigackiabchmavatie fogged thapavedbioyadeangplaed t her et o

and a shaft .extending therefromw th osed jaws .formed o di stal end
Cher oot UG BTN G RIBETRHGAS Meqtioh (RE SRR AR S e HPBIFAS BTl n
plural i t §icbn with tife dlipSracl Repevdr upidtenGbrial nRPEthéRof GRpushd IndcAgdisH it eeder
shoe slidably disposed within the clip track and adapted to advance the

pl ur al i t §ie6Hp EpgkpBuitiheaghgtadapted o meve whgakhe qhipeadvardeg asserollydaactipted to
confi gurfa@gﬁc@ﬁgee%é%érﬁegh%@nia‘?ﬁaw.t h the clip track to resist unintentional

novement 0

{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



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 enbodinents, the
pusher can include a deflectable tang with a lip fornmed thereon and adapted
to engage a corresponding ridge formed 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 therealong, and the feeder shoe
can be slidably disposed between the opposed sidewalls. The opposed

sidewal | s c bi as, t;he feeder shoe from a substantially V-s e .

cr oss- 580 gerheseu Baseldrn ahP R i iR Dn Bistorka WP s o

gener at ira¢k dndiadiptedto 4dOARElthd fludaty dtipheroghitiRodlipardck. Ths tedércshbe cdn e
applier is provided having a _housing, a shaft extending fromthe housing,
first ameniigBEedrielgpnsiie frertiveay Brhacln §ack to seset Bintenongh govemerf o dhederdst to

recei vei.s 1 t j r j and
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d
a biasing force Created between %he clip pusher and the clip track. [0028]
| n one thedapleashpe eabbalierastantilevéred corifjgumtioh & gangratd fristionlwith thd ¢ipi tragknmdbbhiani sm

f ormed her eon an dapted to.bhias, the clip pusher, w.thin the clip track.
The. bi aslhieheen Juficdnsi et i oaffa s RS Fholing e i thd e "l
pusher, f&@fersho@édneetstibhiay dapeset ®&iwRen @it dppesed Isidewalid)sTiRroppbsed@ideavalls can
enbodi nents, the clip pusher can have a wwdth that is greater than a width

of thebisihs feedse Rhogdeam & hehstantial eV ispansd skesp-seadiopiinig agubstamiialy stiaght] i p
track. ¢l i . ionally be sized to deformthe clip pusher to
Create gn%?%%Pﬁ%aﬁ%ggggﬁg?ﬂggﬁhﬁﬁg'cIip track and the clip pusher. In an
exenpl ary enbodi nent, the clip pusher is deflected by the clip track such

t hat t h¢oaar| n yeusielierieanbodinne ssackidal clip appdiebis peovidedlHayiny-advagiag, guhafti | e to

a planar or flatteped rofile, thereb enerat i friction. -91%§929 In
yet anofhts?d%ﬁelaitﬁ%mqsp% ﬁﬁf EeRFOA DS HBBES eR aﬁ%%%@?ﬁ@a SHA IR ur es
to prevediecdve Gish@hkl®Bivieah |d A iRk eeRdiRG i QgRBES SMAft ahB a@é}ﬁe@%erefﬁlnaef y
embodi ment, an 1 nproved endoscopi ¢

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.



surgical clip applier is provided having jaws which cl ose together to
approxi mate tissues to be clipped, a push rod adapted to close the jaws, a
trigger adapted to actuate the push rod, and a ratchet nechani sm adapted to
prevent the trigger fromopening during at |least a portion of a closing
stroke. A preloaded joint is forned between the push rod and a |i nkage
coupling the push rod to the trigger. The preloaded joint is effective to
maintain the jaws in a substantially fixed partially closed position when
the trigger is partially opened during a closing stroke to retain a
partially formed clip between the jaws. The prel oaded joint can also be
adapted to nalntaln the push rod in a substantlally fi xed position while

al | owi ngY¢4%8 In ¥ %a@éertwh?&%em»parw@ﬁ@m'y applispsorovifed havinedfsetaeestapisyend an
have a i I ] oi nt
is a b|asPggkgﬁggégﬁp?%g#ﬂﬁghggipggHﬁeb&n@ngoﬁnggggﬁpgn§ ﬁgvﬁﬁfmg$%ggdurlng
a cl osisngic clgkappliend ptdvaaded|f@vmga;pﬂauhmbclaprpﬂogetherboappmglrriabernssucsdotbhe push
rod when the trigger | ement can, be, for
el o ¢l BPEaprtob AL LR HoF e TR e Aceru BrettiedbsPERREARbAL. a

pr oxi mala@Rd nlchdnin Qa@tbdrtegr@e@k th@ﬁlg@b@ﬁérﬁgﬁa{ ISR n gt fealll SRABQFof M thin a
recess formed in a coupling nmechani sm and e cantilevered beam or spring
bi ases tdh@lngmrom n&lpr@meéjomhefm@ﬁ betangerithstpabh spd amde lmé@gps@uplam thf: so

optional | d nd ada t to main e sprlng
ar & supeth e Eaner in PRI GRS 8T g PHER G B a0 i

cl 0si ng fhled pk@ially BIOsdd fdgkioN G@Rn Bt gha @gaapale,doﬁeﬁedomugmtclm@g stivke /Y f rom
fully conpressi fﬁb’ 0031] I n yet another enbodinent, a surgical clip applier

i s provilg@m dray amf*Féier!Pé’eWﬁteﬁ the Jawhaf he preloases Jagt canedles Porapisddo f or ned on
a distal ﬁﬂﬂmqp g@s‘ﬁ rﬁ@ﬂ'nf Jsubé‘tahﬁamgi&a lpeau&whﬁ‘@élwl ﬁk%ﬂiﬁ%&%%@ugh the
e jaws, a a

shaft and coupled to t rigger adapte to actuate the jaw
cl osi ng prechatty.smto cl ose the jaws. A preloaded joint is fornmed between the

jaw cl osing nechanismand the trigger, and it is configured to prevent a

lip f L i t of th the t tiall d
durng’ SO @R REHER BT hE RrauEth shane e i ool 3 be o
spring agdapied jéift Ba b@a@mgref?e‘iﬁe@l@trm’ls%dﬁ)ﬁéé ioe c@hptréa@edl EBW¥hé beshi o8 diedani sm

during ‘a closing stroke.” The spring can be forned from ftor exanple,
Ni ti nol .clesingstiokand drabsdidagiad to apply a biesipg Eiresstadler jush ned when e tigaspiss ed

wthin g a't"t?a(l\’le%%exxe(ar Ted bla@tn% eFe(r)r%t tdbhe R Q)%Pm}%n LEhARILRS 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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between a push rod and the trigger. The prel oaded joint can be adapted to be
conpressed by the push rod during a closing stroke. [0032] In other

aspects, a surgical clip applier is provided having a housing, a shaft
extending distally fromthe housing, first and second jaws formed on a
distal end of the shaft, a trigger novably coupled to the housing, and an
anti - backup nmechani sm adapted to engage the trigger when the trigger is

rel eased during at |least a partial closing stroke. An assenbly is coupled
between the trigger and the jaws and it can be adapted to maintain the jaws
in a substantially fixed position to prevent clip fallout when the trigger

is rel ease ur,i a a partial closin str ok

exenpl ar 3 QBRI cop Fed R B Pirchmcssn BT 128 PN BB GRGh TR EX BN
therein pdr@EenBiudh AddUndgh@trRQEd iR paloddee jAssank Mddﬁﬂecﬁtofﬂe&ﬁ ﬁ[ﬁe@&}dtﬂ yQRe and
allow ng a portion of the assenbly to nove proxinmally when the trigger is

r el easedputhiroddyring alcdessne wroparti al closing stroke. |In certain aspects, the
prel oaded joint can be formed between a push rod adapted to advance a cam

Over e B Lhef 338 LNord 5 1o AP SOURM RGN | SlanQHRlinp e

push rod t rlgger e pr ol nt” can®mal n od in a

fixed pogistalipfromhhd malnlgpmsngldsiaeondg@wpfdrmgd o® e el end bbrheeh:s, prdgderal | y
when the trigger is released during at |east a partial cl osin stroke. In

certai n BR¥ARY equpledip BiihoEsing, a“f’ﬁeai‘}ﬂ -BpkaB achanisn adapted tespgags Ty Eigeied
bet ween M?S'\ BEFHE LM raggea taemcgoarpéas{w mmfﬂo@l rg}roi(?()&ﬁlassmsmee&md

i nvention ovi des exenplary tech nlques igning aclip wt
opposed ]Jeawsemtbe riggeamdaheljastsahd ervdn bé adepsditg rrraaitam thepawppl a sibstantiedly

preferably for..maintainin th the u clip
Por at | ofted iua “LREk 4t fuotherng Meden s dinink & Kesl AEilelostiov o
havi ng aggdpaft with proxi mal and di stal ends, opposed jaws forned on the
distal end of the shaft, and a gui de nenber coupled to thejaws and having an
al i gnment mechani sm formed t hereon and adapted to guide a clyg into the
opposed [09%8] laaa exemplanyrimhiodingné the asspmbly can inglwde atprelpaded jeiat loppessiberceinaws as
opposed S | so be
adapt ed Fﬁgﬁﬁﬁ%n&ggﬁﬁgkﬂéﬁ in er|o?ﬁ%ﬁrgcg&mggquaﬁgggﬁggq%gg1fgﬁmgf aclip
being f oasmﬂblped mempntolaenairypmhbedhe; aiggertiordldéastd diingpat &astrd pavigdl tlosialg strokkement
f th f th I

gup:ar Ieof n: C‘ﬁftélll‘llaé[PeCHr }h@@{qlgarqvg Eélrl;lt cag be I‘for?nf: %gt)\(;vegl? g puseh rod agapted 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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[ 0035] The alignnment mechani sm can be formed on various portions of the clip
applier, but in one exenplary enbodi nent, the guide nenber is a tissue stop
having a distal end with a recess forned therein for seating a vessel. The
al i gnnment nechani sm can be a ranped nenber protruding froma superior
surface of the tissue stop. In an exenplary enbodi nent, the ranped nenber
increases in height froma proximal end to a distal end of the tissue stop.

[ 0036] In another enmbodinent, 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 approxinate tissues to be clipped, and a clip advancing
assenbly. vab uplgelto t he shaf.t_and adg ted to advance a clip into
the oppdi¥ mﬁg e%ﬁﬁg. SRLIOA RNy U just proximal to the opposed
jaws and is adapted to guide a clip being advanced by the clip advancing
assenbl Y0038 Tht ARgmRER aRdhdnishs can BhRrmelivaNeeiougpdrdencemhdelipapptcdutia al i gn
the clip with the opposed jaws. The advancer guide  can _al so be adapted to
limit orongeseeplerieattadiagnt, Hhe v members g tisperstophyy g erdigialisad walp reprss
opposed 4y JerQQFfZ{ séafln uég(/%s%ln T8E G[PHANY nfe %%H*?a[ﬁtb% &@%‘éﬁ-@%ﬁr gui de
can be forne a coupted to the oppose an aving a
recess fgot@iing fio@ am:pér&ir shﬂfﬂbetdﬂﬂfe&&%ue%ﬂ@b adaﬁ'feﬁﬂn}blﬁry ernamﬂimmtths Ednped

t herein. The advancer guide can be in the form of nped menber protrudi ng
above a rg%m'aﬁr.lwef@@ﬁlﬂé&@hbﬁowwrwg@h@d&a;shstql@oésﬁa thFHS%{eﬁ@p aspects, an

i nproved endoscopic surgical clip applier is provided having jaws which

cl ose 1t 098id]18h ahAn@RALBYINTERE & shfg‘ié&ﬂ%ﬁp Eﬁbllgﬁns%dv@d{‘ﬂ%a@i% aashﬁft'cfbpéﬂz\ﬁﬁmé ng
assenbly adapted to se uent’i al advance a plurality of clips intd the
jaws) A foemeseeh gdisdbe leershuaﬁ apd;@daplte@lrte@bw U)gt:thptrtoﬁpmmrm&le tlﬁ@ebtprmsed j aws

dvanci g TBee anb P A PRE BRBE B bR TR BCKRF e bt oot ca

novenent clpfinfolige ofpokdd jaws.t e aﬂ‘llanlae dgﬁuch‘ﬁls B8pdsed fREplrinve edthbppeRP feAchnH ans .
I n one enbodi nent, the ranped nmenber can be formed on a tissue stop

coupl ed it @dapts t@ﬂb@@é&“}’ éwg aah@cedw@y theshipadaneipe agsamblshista e ORPAsPSias- t i p
adapt ed ﬁfé daSGREY fuilld SHUR a%%@@%al%ﬂ R @%pﬂ@ ofiite Wt € hé%h'\‘? ntc9r e

cli pped. certarn exenpla I men ed” gui Nncr eases
i n hei ghdanfatsore-adabted gorloxit ompreemd vérdcad nehiveant ofadlip lbemgcﬁtbmﬁd&emmpehh gui de
menber can b% .adapted to abut against an inferior surface of at |east a
porti on YPOddEYDH bei ng formed between the opposed jaws to limit

[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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or prevent vertical novenent of the clip, i.e., pivoting of the apex and

l egs in a superior-inferior direction. In an exenplary enbodi nent, the
ranped gui de nenber has a naxi mum hei ght of about 0.025", and/or it is
inclined at an angle in the range of about 5 to 45. BRI EF DESCRI PTI ON OF THE
DRAW NGS [0039] The invention will be nore fully understood fromthe
follow ng detail ed description taken in conjunction with the acconpanying
drawi ngs, in which: [0040] FIG | Ais a side view of one exenplary

enbodi ment of a surgical clip applier; [0041] FIG |IB is an expl oded view
of the surgical clip applier shown in FIG A, [0042] FIG 2Ais a top view
of a jaw ret.ai_per,.assenil ersuragical cli | ) i | A
[0043] Fi Rebrifal'Sild atﬁ’g@ st 31:%%9'?-0 ¥ h%lﬁegx%“@gt”gﬁmﬁ’gf%{‘ggseea&%%@ Kbt Eéaﬁ’sh G
2A; [ OQ#dhfeFibiGurfa€s dfSat feast dgoriidrevf DElipt Heth g famhddeiohivédrthasseistd jaws olmiti n
FIG 2B; [0045] FIG 2D is a_cross-sectional view of the jaw retainer
assenbl T PFYGRE vericel movergent kg clipdrtopivating ef the ppex nddess ippcupeRriigferior op

vi ew of ' ' ' Slegell [ FI GS.
2h 20 (0T At CSE o ARl hERrispivgil el RIGRER Bl T & T
[ 0048] FdbGut UERS"sand/cs iitde inpéEnsd@@hiaugle i theraige af flemtd SHardx°hat i s confi gured

to advance the feeder shoe of FIGS. 3A and 3B through the jaw retainer

assenbly i =20 4 |G 4B is a side view of the proxinal
end of t%@&%ﬁg@@%&%ﬁgﬁ?ﬁ@@%@%d the proximal end ofthejaw retainer
shaft shown in FIGS, 2A and 2B, showing the feed bar in a - 13

pr oxi mal [PUPHIThR @Siehii@Nwil[ B¥R01e frlfundtstddd feors tHéeoNbwitg etallbedéseaptiddankeand
jaw retai ner shaft shown in FIG 4B, showing the feed bar in a distal-nost

posi t'i onnewsnetion wild the pecompanyngdrawingss BVt her enmbodi nent of a proxi nal
end of a feed bar shown in connection with the proximl end of the jaw

ret ai ner fh S I j t : +.n the
| ner oAt .P&Y%é,a'efle £ of %ﬁﬂ)lgr emrDOAMeRor o it Sfp BASlier;
pr oxi mal | nlll}gt %05| ti Ol’ll; l0‘(%;?2]0 éf 4E§|ersn%§ )lee e Val eV\glo;? tﬂe lee’d bar and
jaw retai ner shaft showmn in FIG 4D, show ng
[0041] FIG. IB is an exploded view of the surgical clip applier shown in FIG. 1A;

[0042] FIG. 2A is a top view of a jaw retainer assembly of the surgical clip applier shown in
FIG. 1A;

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

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

) across line D-D;

[0046] FI1G. 3A is a top view of a feeder shoe for use with the jaw retainer assembly shown in

FIGS. 2A-2D;
[0047] FIG. 3B is a bottom view of the feeder shoe shown in FIG. 3A,;

[0048] FIG. 4A is a side perspective view of a feed bar that is configured to advance the feeder
shoe of FIGS. 3A and 3B through the jaw retainer assembly shown in FIGS. 2A-2D;

[0049] FIG. 4B is a side view of the proximal end of the feed bar shown in FIG. 4A and the

proximal end of the jaw retainer shaft shown in FIGS. 2A and 2B, showing the feed bar in a
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the feed bar in a distal-nost position; [0053] FIG 4F is a side view of yet
anot her enbodi nent 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,

showi ng the feed bar in the proxinmal-nost position; [0054] FIG 4G is a side
view of the feed bar and jaw retainer shaft shown in FIG 4F, showng the
feed bar in an internediate 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
di stal -nost position; [0056] FIG 5A is a side perspective view of an
advancer that is configured to couple to a distal end of the feed bar shown
in FIG A4A; F%?OSU FJt.G 5B is a side perspective view of another enbodi nent
of an adV8NEBFMONROSI'O™ configured to couple to a distal end of the feed bar
shown in FIG 4A; [0058] FIG 6A is a cross-sectional viewof a clip

advanci nYosFFRCLY is i hiewnghhedRed barand R retadicdishe shasednplg. 4henowing FI GS.
2A-2D, the feeder shoe shown in FIGS. 3A-3B, and the feed bar shown in FIG
4A, showihadeed har ingetistplanost ROEHOMNi ti al , proxinal position relative to the
clip track of the jaw retainer assenbly; [0059] FIG 6B is a

Cr 0Ss- seght ' A t i in - 14
honi ng. (e g Par™ fas g™, &P ARl 3FS BRI SHE PP I Baf ol

cr 0ss- seagmnestiah withehe pfoxird eod bHthaghwarecdimy shasehwipingin FHG82A and-218 sh6Bing

show ng thh? f.eed. bﬁlr nnvge% further distally, thereby noving the feeder shoe
and a clf ‘?ﬂ%ﬁf‘w YO Ut By of the feeder shoe in a distal
direction; [0061 ] FIG 6D is a cross-sectional view of the clip advancing
assenbl y[oabDWI1Gl 8E i £3idSGew oF fifetDbdr ARd {a@ﬁﬂéta}ﬂ%rr st dHoR@dn FEG 14T shéwingal |
proxiimal position, shown in FIG 6A, while the feeder shoe and clip supply
remai n i thedded badinarbigal-pesipesiganishown in FIG 6C, [0062] FIG 6E is a bottom
perspective view of the advancer shown in FIG 5A disposed within the clip
track of haw, |- ner: I I - '

advancer ORTLIBYAE & AL e AT RO b ANl o i nd S M ik B,

per spect inwenidceivn ith tthrepracivieah et ofthojaw renaidet thafttdhpwa il G 24hend 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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advancer in a distal-nost position after advancing a clip into the jaws of
the surgical clip applier; [0064] FIG 7 is a side perspective view of a
pair of jaws of the surgical clip applier shown in FIG | A [0065] FIG 8
is a side perspective view of a camfor use with the jaws showmn in FIG 7;
[0066] FIG 9 is a top perspective view of a push rod that is adapted to
couple to the camshowmn in FIG 8 for noving the camrelative to the jaws
shown in FIG 7; [0067] FIG | OAis a top 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 | OBis a top view of the camshowm in FIG 8
coupled to the jaws shown in FIG 7, . showi ng the cam advanced over the jaws
and t he Shawaeithe gedpyJaeregdapdiskhdirgdlioBo] FIG | 1A is a top perspective
view of a tissue stop that is adapted to couple to a distal end of the clip

track ofjobdi MGV RlAH&LseFHEMAEY oF HRWMNp lallv ik (78 asRfitdPshowirin [FBG 768, FIG | |

Bis a top perspective view of another enbodi nent of & tissue stop having a
ranp f choetgtthefcedbarfrosved durtliendistally] thprebyntovinigehg feedershek antdzodlipi supply t he

clip durjng cli. or rat |.on; 0071]. Fl . ICis a side view of the tissue
st op sho‘i)\if’%?#%ﬁ@ﬁy‘lﬁ? %efg%)'ﬁ{’e Bi 'Stf‘ll‘%elctéo%n enl arged view of the tissue
stop shown in FIGS. 11B and 11C, [0073] FIG 12 is a top view of a distal
end of t[oes Qi 6@ls £érbsk-Rpidriatviestv@ gk dlip abldacinkAsseattdystivgvil IAEFIGI 66 Ue St op
shown in FIG |1 A positioned between the jaws shown in FIG 7;  [0074] FIG
13 is a bpyg thafeed E@qrytueneéégI@eenﬂabﬁaaxml@@ﬁls?mtsmwwhﬁﬂ% 6horhilefheof t he
surgi cal i P L : . i §~a side

per spectﬁegdeek \%Og\%ﬂgfc th\%p? ?ng[\gé@ramrqg}l]ee%dv%ﬁbefj hggégé %}F’éﬁ mcjflff (|3bé%ppl ier shown in
FIG I A [0076] FIG 15A is a side perspective view of one half of a feed
bar coupl0e62]df Gt e issaurogiovaperspectpve vagppbf e advanver showirinF1G. AA {igwE&] wihid. 15B

is asid er spective view of the other h of the feed har coupl er shown
O o R B PRGN cetiing! sssrRbl] S PGS 1P S B U5 DI | | i
that forgmsxipal-moSfpcditiehi P advancing assenbly of the surgical clip applier
shown in FIG | A

[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 F1G. 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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[0079] FIG | 7Ais a side, partially cross-sectional view of a portion of
the handle of the surgical «clip applier shown in FIG | A showng aclip
advancing 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, show ng the clip advanci ng assenbly
partially actuated; [0081 ] FIG 17Cis 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 assenbly fully actuated; [0082] FIG 17D is
a side, partially cross-sectional view of a portion of the handle of the
surgical -16 cl B applier shown in FIG 17A, show ntg a clip formng

assenbl YOKO ils-ddB is atappersoeetivergew of anatheg embpdigpept ofz t&ﬁs‘é)%ﬁi?’léhf!‘f“i*&a famn er
that for f f I l'ier
shown |n %%Jred?l ff’o% hn@ C%pq}itgg?@ﬁggtggdpM%%ﬁégéctl vg d\glhgal:hﬂ gmgﬁ(g{saure i nk
that couples to the closure link roller shown in FIG 18 to formpart of a
clip forlb@HgFHssléfbk g suwle vidveokthe gsmaltoplshpvamdilGet IBhown in FIG [ A; [0085]
FIG 20A is a top perspective view of a closure link coupler that couples to

the clo j hown in FlG at al so. f rt the clip

For m ng 1HGGAElS T aheniatheg Byt SpF Bt 38 s B gl KRR Picia" [ Gost)
FIG 20B is a bottomview of the closure link coupler shown in FIG 20A
coupl ed [b@73] IFEG. 1RUS h tapodewiof Ekdfstal Qndaaﬂhhw'giagl dipapphdrctowr it Flof. 14 bi asi ng

el ement di sposed therein; [0087] FIG 20C is a bottomview of the closure

li nk shcﬂi\hwi“ﬂ il tisSueXiep BN B d G0l i hRosiiRnrd PeRyeenthefaves showarip Fiayh: ‘ng anot her
enbodi ment of a biasing el enent disposed therein; [0088] FIG 20D is a chart

showiing (bie R UL ledfeoﬁa?ﬁalfyenqéﬂs rsedich@ \Fié@lam%%aﬁ&@ Qx'n%ﬁ'o'f‘ﬁle%hﬁ‘%ﬂ%ﬁ'&lip shown
in FIG ZOB [0089f E'is a side view of anoth 8 nbodi ment of ‘a

portion applmsbcb\m;lmrl"dGi |1Ak coupl er having ridges formed therein; [0090] FIG
21 A'is an enlarged side perspective view of an anti-backup nmechani sm of the
sur gi cal i shown in 0091 G 21B i ect.i ve

vew or WOARIC PR ERioR AREPed e Ve o itk SPRE bR ufdh i ko BpoRF BRER 1

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. [A;

[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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[0092] FIG 22A is a side, partially cross-sectional view of a portion of
the handl e of the surgical «clip applier shown in FIG 1A show ng the

anti - backup nechanismin an initial position; - 17 [0093] FIG 22Bis 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

act uat ed posi tion; [0095] FIG 22D is a side, partially cross-sectional

vi ew of port| on of the handle of the surgical clip applier shown in FIG
22C, sh(‘ﬂAP ARP lehﬁ‘oél‘fﬁ‘tlﬂfbﬁcWpr shemg iy mierating ?ﬁsﬁgblﬁ’@cg‘ﬁteﬁm tial position;
[0096] FIG 22F is a side, partially cross-sectional view of a portion of
the hangb@ss?hd "R iSHEEE GRlw ofd dIBsuAPRIK BllerthAWBrmd pakl dPa Fif orniHOWsBbiyhe

anti - backup”  mechanismreturned to the initial position; [0097] FIG "23A is
an expl odéd suigial dip zpplievsohoand Fieclani sm of t he surgi cal cI ip applier

shown in FIG 1A, [0098] FIG 23Bis a partially cross-sectional view of the

o no o todeas RRY ST 2 R acsee N Giow FERYIORRE e BgbMupfeelo B ias¥ink BoEl |1 "

Cr 0Ss- SQRéWOMAIGV I 8W RFmiphe oOY Clip CashinEshait|$ 6T the @udgidanclfp z@pllerzs'ﬂBwnSIhOW ng
the closure link roller applying a force to the profile I'ink causing the

profileflPnldto pivot; [00100] FIG 23D is a perspective view of another
enbodi nent of an overl oad mechani smfor wuse with a surgical clip applier;

[00101] 5(58@1 FRAA0ASis @ toc';% Pégsﬁ%vseoﬁ% loY & bW 1Ak c&qﬁér'tﬁ’at(lggﬂ&.é Mhd Qehgat or

wheel of the surgical appl 1er shown in FIG 24Bis a
si de vi dwkohoven ol ilf. fUamt theyalsofdioapat oitheelip Shoing asmrl?bllyaof 4 purgfcdDd®3] FI G
25 is a top RErS e&tl VE view of a clip quantity actuator for use with the
clip qudRPigy how ik Qi cat or wheel shown in FIG 24:

[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 F1G. 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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[00104] FIG 26A is a side, partially cross-sectional view of a portion of
the handle of the surgical clip applier shown in FIG 1A, show 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
view illustration show ng anot her enbodi nent of a feeder shoe having a
pre-fornmed A-shaped bend formed therein and configured to create friction

bet ween shoe and the clip. track; [001Q7 |G, 27B | a sid view
Pl st r d00RE el S9RGs RERE et iene sefioatn it d BB AL g e o e Sl
V'Shape(éliﬁﬁﬂglef HANRAR FIGT BIA) sRAWinG A drGUsRRLJ RedafBSin falpaitdlgcheiween the

f eeder oe and the clip track; [00108] FI 28A i s a perspéctive top view

of a pomvsiben;of a clip track haV| ng surface protrusions forned therein and
configured to create friction between with the f eeder shoe according to

ook SERPPLAAE 2 OIS0, HFAE oL SRy L8 BRSPS WELSLY,

and adaptlipdpplier sitgaga Fﬂ@eZZSllrsﬁ@s&ﬁgm{dﬁnmt&bb.rpSmé@namEdl iha fhlh;eaanhat@ pasiaik; shown
in FIG 28A; [00110] FIG 29A is a bottom perspecti ve vi ew of anot her

errbodl eder shoe n hol| dbac for a_.tan IS
dapt ed 100958 kifh B Gk el borearsisvel Vo fbapphion of Bedands ot HEGR Fi o
29B is %lnfg‘&ﬁpl%?ﬁl?ﬂ%ﬁh'ﬂé Yi@%&ixn@%Ji'n%rba%m?ﬁqbdfﬁﬂﬂsm%tu?nnﬁ?ﬁﬁarﬁﬂftxahaV' ng a
catch groove formed therein and adapted to be engaged he hol dback lip
f or med oesitibe t ang of the feeder shoe shown in FIG 29A and -19 [001 12]
FIG 29Cis a side cross-sectional view of the feeder shoe of FIG 29A

di spose & hi J i.ng,. . the f al PTI ON
o e et Eaard0e SOR s A tnd e bt Fbefiaf Fin WA oEfRe Sireled] o
clip applip@pplrnshovat iRAUS. 221, stswing tiee 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 1s 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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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 will appreciate that the surgical clip applier can
include only sone of these features and/or it can include a variety of

ot her features known in the art. The surgical clip a lier described herein
i ' s mere) intended to represent certain pp y exenplary enbodi nents.
[001141 FIG. I A iIIustrates one exenplary surgical clip applier 10. As
shown, cli i er. neral ly includes a housing 12 having a
statlondP Cﬂ%.gmﬁp “@HB*&Gﬁgﬁable handl e or trigger 16 that is pivotally
coupled to the housing 12. An elongate shaft 18 extends fromthe housing 12
and it i[0¢l049esG.2epaish sife, pRASBEG0seBio2Al Fiow e porioa ofl tiettahdlendtHeher eof f or
crinping a surgical cllp. The el ongate shaft 18 can be rotatably cou Ied to
t he housiurgical olip appdier shoparin FHE| Wshawingsreyement ofiilshelipguantityagtugtor agF

shaft 18,4 |64 I B illustrates an exploded V|ew
of the §E#§??g<¥@cﬁ8mhg?wﬁ%%§' sﬁ@%ﬂﬁln FIG 1 A and the various
conponents will be described in nore detail below [00115] FIGS. 2A- 12
illust re{ﬂ@l(é&é‘t@l%@isershbd;baﬁait)scrm‘s settenabyicwoa ponuipmoéﬂteshandletolﬁﬁles haft 18

of the sur eneral, referrin B, the shaft
T8 i nol et Al Gentr HRBiR A0 10 AL THise moKGEm O e et Ar e an
i ncl ude c?fFlI@V‘Qiﬁidathé‘blf}ﬂq@a%ﬁ Jh)éatgﬁwﬁ&‘t'bf‘EIG ajaygretai ner shaft 28 with a
clip track 30 and a push rod channel 32 formed thereon. The jaws 20 can be

confilgured to mate to a distal end of the clip track 30. The shaft assenbly

18 can d086]FHel Afdeisa s&q»pe\ad{;ﬁmtiqs@ha\ymrmwer sophadimery ob p deedieshor ar y
nbodi '
emboai g?ﬂa m% rbﬁé g?\ ghaﬁygc?g%’d&}ﬁ'{? 1n oﬁfi%l?%f;t@tcg%té @1‘:?%% E%@&Pﬁhx

di spos e C|Ip rac vance
posi t i onfeedet kiereaind theanligh teackeed bar 38 that is adapted to drive the feeder

shoe 34 through the clip track 30. The feed bar 38 can include an advancer

assenbly |S, ada ed t mat e t t al of for
Savanci g0 RE A B eRere MFBh et andibecdtbodinten AGf feod@ Bty MR can
al so i nchbgginfedo)- hlPapE@)BéHd”f%ﬁéd RN 19 BSBAMR] 6. cratd f?ff&tlbﬁ‘ b&%erﬁ?ﬁ%%&ld@( y
enbodi mrent can include a cam42 that is adapted to slidably mate to the

j aws 20,shapmendthpaBintrackd 44 that can couple to the cam 42 to nove the cam 42
relative to the jaws 20. The shaft assenbly can also include a tissue stop

46 that @AM HE I B aPePdpBlivEh Abwld?E pShlR oFhRff uidtk fRfingd Bffabd fidthfihs

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

FI1G. 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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positioning ofthejaws 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 elongate, substantially planar jaw
retai ner shaft 28 having a proximal end 28a that mates to the outer tube
24, and a distal end 28b that is adapted to mate to the jaws 20. Wile a
vari ety 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
proxi mal end 28a includes teeth 31 forned on opposed si des thereof that are

adapted to eceived . 'thin cQrrespon e shown)
Formed M0 REF GRS tEE g S seiton Yo e et Shorcts HIRer oA Hpnssd Siibus 1 he
opposed an&bﬁ’%%%m@fthéﬂ%@d psfipi@l oggnd 28a to deflect or to forma spring. In
particul ar e cut-out 29 allows the opposed sides of the proxinmal end 28a

of the jaw retainer shaft 28 to be conpressed toward one another when the
j aw r et APSILERPESQRIFTSONAQE TN YENREOMut er tube 24. Once the teeth 31
are allgned mnth the correspondi ng openings in the outer tube 24, the

pr oxi mal Jog3] ea?r&f.en ﬁ%erkt?o‘{’{ %B&Q d%?é‘@&rgﬁﬁl %’Mg e{pﬁfn&t %Hrf'nettl‘f)ocfstf dﬁfnﬁ%' nal ,

unconpr sse Uratron th ere causin to exten to the
correspcsntyndagclmlphage applysoga@eclifseo awesel, 24kt, shantwetk), dbéngla sapissled in  nore
det ai | beIOM/mAth resgect to FIG 4A, the deV|ce can E%so |ncluﬂe a feature
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clip. The elongate shaft 18 can be rotatably coupled to the housing 12, and it can include a

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

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

be described in more detail below.

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

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

t her et hrough. The push rod channel 32 can also extend along all 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
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e
i ncl ude ot her fgﬁtures that allow the c
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 toextend into the corresponding openings to engage the outer 24, As will be discussed in
more detail below with respect to FIG. 4A, the device can also include a feature to prevent
compression of the opposed sides of the proximal end 28a of the jaw retainer shaft 28 during use

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

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

substantially co-planar with the jaw retainer shaft 28.
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30 to engage the feeder shoe 34 and prevent distal novenent, yet allow
proxi mal novenent, of the feeder shoe 34. The clip track 30 can al so
include a stop tang 118 forned thereon, as showmmn in FIG 2B, that is
effective to be engaged by a corresponding stop tang forned on the feeder
shoe 34 to prevent novenment of the feeder shoe 34 beyond a distal - 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
adj acent tabs that extend toward one another to enclose a portion of the
clip track, thus allomﬁng cIips to pass therethrough [00121] An exenplary
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clips therein. Accordmgly, the clip track 30 can mclude 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. |n an exemplary embodiment, the clip track 30 can be
configured to seat about twenty clips that are pre-disposed within the clip track 30 during

) manufacturing. A person skilled in the art will appreciate that the shape, size, and configuration
of the clip track 30 can vary depending on the shape, size, and configuration of clips, or other
closure devices such as staples, adapted to be received therein. Moreover, a variety of other
techniques can be used, instead of a clip track 30, to retain a clip supply with the elongate shaft
18.

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

disposed within the device 10 and applied during use. The openings 30c are preferably
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feeder shoe 34 is advanced, the tang 82a will nove 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 proxinmally to return to the previous
position, as will be described in nore detail below [001231 In order to
facilitate proxi mal 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 allowing the feeder shoe 34
to be engaged by the feed bar 38 (FIG 4A) as the feed bar 38 is noved
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bel ow. The feed bar coupler 50 can mate to a feed link 52 that is effective,
upon actrigtimehmgst cfipén 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 34¢
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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trigger 16, to slidably nove the feed bar 38 in a distal direction within
the elongate shaft 18. The distal end 38b of the feed bar 38b can be
adapted to mate to an advancer 40, 40', exenplary enbodinents of which are
shown in FIGS. 5A and 513, that is effective to drive a distal-nost clip

di sposed within the clip track 30 into the jaws 20, which will be discussed
in nmore detail below [00126] As previously nentioned, the proximl end 38a
of the feed bar 38 can include a feature to prevent conpression of the
opposed sides of the proximl end 28a of the jaw retai ner shaft 28 (FIGS.
2A and 2B) during use of the device to prevent accidental di sengagenent of

the teeth 31 onlthe out er. tube 24 one, exe ar dlne t, sho
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[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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and when the feed bar 38 is in a distal-nost position, as shown in FIG 4H.
Conpression of the proximal end 28a of the jaw retai ner shaft 28 can only
occur when the feed bar 38 is at an internmediate position such that the
teeth 31 are positioned between the protrusions 39a, 39b, as shown in FIG
4G [00127] As was al so previously nentioned, the feed bar 38 can include
one or nore detents 84 forned therein for engaging the inferior tang 82b
formed on the feeder shoe 34. The quantity of detents 84 can vary, but in
an exenpl ary 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
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effectlve to drive a tal-nost clip f
outer tube 24. When the teed 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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clip track 30 into the jaws 20. A variety of techniques can be used to mate
t he advancer 40 to the feed bar 38, but in the illustrated enbodi nent the
proxi mal end 40a of the advancer 40 is in the formof a fermale connector
that is adapted to receive the male connector fornmed 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
clipinto the jaws 20 and thus the distal end 40b of the advancer 40 can

i nclude, for exanple, a clip-pusher nenber 90 forned thereon. The
clip-pusher I S I one
el and) ST EY Pcpihe a3 B B olorfn AR RS 0. o8 iy 5, 1B,

the di Staadi whedtht feideaf 38 (rin seiadtdlngost pesithing id shpomtlh ®1G.ofH.a Goippessibhef tieape of
the recess 92 can va@¥ dependlng on_t he partlcular onf| gélon of the
clip. Tweximpliesd ddapkihe panirsaingGhathal eananlieeqcanyher t rﬁe%ﬂﬁﬁf IS & superi or

direction eme%mﬁr;fomﬁt apthguhk?ea ﬁ%hgggbu@}eégge&egﬁ tHeMoRYRHRG8S, 398; afsSUCh a

conflgura ion to extend i nto t'he i
track 3Ghéven mrijagéGa clip, mhlle t he remai nder of the advancer 40 extends
substantially paraIIeI to the clip track 30. FIG 5B illustrates another

exenpl a t of a cli ush 0'. of ,an_ advancer, 40'

Chi o ebUREAbRe it fso Bl B anr BN Ble B0 b S int it Py e S ar P B and i «
has a sngledtR&8a Tor2hgading MRAnfeRof By Silbsfroﬁhem&le%'&aext §M3E8af Thé udhsiss of t he
advancer 40 can engagé and advance OEW¥ the distal-nost clip disposed within

the cli gletentadh caBpary nhug | m meﬁeawéarmm mentthe fgd ban3§ s apb‘@ﬂtﬂtb/@ﬁ defgnteB4 t he

f eed’ bar, i I i stal
hoert 1 ot bR d Br 8 oGR8 o RS of REA R 8Bk BB HRE 9T 21 2
advanci ngd &ﬁﬁee;b‘t’éfe)’atil)ﬂlt thseoneaﬂ&eldateﬁaszt thenthe quin tiGpof G#s aBipted tolstdetit@ed
nmovement of the feed bar 38 within e clip track 30 to advance the feeder

shoe 34 byahgdeviged Os Bypyay @elonelhwlm e@mﬁé@@feﬁd baSfcan incluslg sighiren geteptse
advancer8449cnjie9 tqut\! rTGlede%vgr' I?S &l\/entg@lsctl Q h'apalje ﬁpeoc(i:l%é@edl @ n2tge clT Ea&oﬁponent S

i n the housing that are ed to ac uate t vanci n assenbly w | |
be di scissked corrﬁgmmtmndﬁbws thelfedddvar 38 ﬂﬁﬂd&if}ceABe &Iad)amhmerﬁﬁe@entﬁdh, tirnes, t he

restin ition the feed bar 38 is r oxi jmal. ion uch t hat
he. pr oI B TESeUEEr T e B ) (r APARIT Rl R4 EARY 88 1 n
the ja réf@ﬁa@l'y'&ﬁﬁld%%t ?ro%ne@h@thgﬁ%‘éﬁtfur@fh@?thg‘ﬂee'dér s‘“b@ Re gﬂ‘getdmnﬂ the clip

track 3 nd, "assum ng th device 10 has not yet been use t he feeder shoe
34 is i radaanped)&y halfeadoxr 3{3)9@httlmmths desd bah3g istaeanced,

[00128] The feed bar 38 can also include a feature to control the amount of movement of the
feed bar 38 relative to the clip track 30. Such a configuration will ensure that the feeder shoe 34
is advanced a predetermined distance each time the trigger 16 is actuated, thereby advancing
only a single clip into the jaws 20. While a variety of techniques can be used to control the distal
of movement of the feed bar 38, in an exemplary embodiment the feed bar 38 can include a
protrusion 86 formed thereon that is adapted to be slidably received within a corresponding slot
88 (FIG. 2B) formed in the jaw retainer shaft 28. The length of the slot 88 is effective to limit
movement of the protrusion 86 therein, thus limiting movement of the feed bar 38. Accordingly,
in use the feed bar 38 can slide between a fixed proximal position and a fixed distal position with
respect to the clip track 30, thereby allowing the feed bar 38 to advance the feeder shoe 34 by a

predetermined distance with each advancement of the feed bar 38.

[00129] FI1G. 5A illustrates one exemplary embodiment of an advancer 40 that is adapted to mate
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superior tang 82a on the feeder shoe 34 is engaged with the proximal -nost or
first opening 30c, forned in the clip track 30 to prevent proximl nobvenent
of the feeder shoe 34, and the inferior tang 82b on the feeder shoe 34 is
positi oned between the first detent 84, and the second detent 84, 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,, 30c2i etc. As is further shown in FIG

6A, a series of clips 36, |abeled sequentially as 361, 362, ... 36, with 36"

bei ng the di st ar ositioned within . the cli ck. 30 di st al
of the fiaydist §ﬁ6€9§%°ftﬁ®€ff§§ BBe et o 8 éei‘F‘IS&éBT o 1P 1978 teced

bar 38 icgipadManeae @i j%;vaslioy A G@f&bﬂ BetiifqueR AT BeUSk@ b Bftetife fﬁivhﬁi&r do s k! y
W t hin the sl ot 88. feed bar 38 noves distally, the inferior tang

82b on tftrd Hapd@ldut mﬁb@tltmtrwd ¢mbddimentithe proximal £id 49a efdheadvageer 40 s inHlke f eed
bar 38 Fur tthaetrequna BS(;O%{IGH%O n?a?atapte{i t(g Ihe%%lggﬁ'le maeie C(hﬂ(gl&WOIl' {.OI' %g[? ﬁst%

det ent § rm F&tis

move t hegh @Edl%rfeeﬁihﬁ€3§.4”l"ﬁd’lz£ﬂv@hdep 48 p&méryb@med@ﬁ?axeseb ¢he feed laards,sﬁ@&ever it
direction. As shown in FIG 6C, when the protrusion 86 abuts the distal end

of the erpapianallypointecsdly farpgkwiththeferdhands. Shadistabend 40keof thecigedbar 388s i s
prevent S)Qefrarrag d%;téé]ﬁ)r d%rﬁ:ﬁa%lchg‘?rﬁg wgws Qaﬁé] ds th@%?gtz}‘] I'efY 401]3 Qiethg Qﬁ‘f'\%ﬁﬁgs hoe

34 has dvanc ternlne nce vance the clrip
362, ...403Gn insdudhj fhr em;ﬂé iaglipfpasher Bﬁzn’mycr 20 furmdétheraonndtle dlqs-pasrlmEmeﬂiher

superlor tanﬁ 82a of ﬁ f eeder. shoe . 34 has been advanced h@ he second
openi ng XceR iy SR 4t FERCAART HEPS) BHTIR BUEREMPHH I afimggiie nggife

feeder shag wditha ?é@é’ss@bffoﬂlﬁbfd% 'tH%HﬁtﬁQﬂd %@e&%ﬂs@ﬁlﬁgﬁﬁgﬁ%hggtﬂﬂoﬁéf dQipsti |l

engaged by the first detent 84, in the feed bar venent of the
f eed barTi@8hipemfiitetrecdsnb can varpdmcndmg omist papimlilancglrrﬁgtsatmmof ithe HipGThe6A, to

the final., dista osi tion nce the

e ol | b HlerBRPbo PR a0 S Mo heriiaiibtsion BIF BARIAN S & o
di stal novstTenl a(kﬁs Ah;etrfe%adadaa;m@asmIalconﬁgua&)ntdnlew@hhdwlmulﬁﬁﬁér n@ien0 90 of

t he advancer 40, which is attached to the distal end of the feed bar 38, to

engage ttAExENdING thawkp tragk 39 tagneacssdiehils tharemainder of the atderzr @b%mlﬂ 0
advance , t

eonp ar’y PRl Bariler o ' Rgt e A8 F1cERp, S Moh Gfipied ol ofa o
of the diiptpakhemasimbet PP 0Bbn kdvanéedr Ot dn érigagbodimanttthe Ichp-tpuﬁtel‘ ﬁgmdn/%’lisenent

of the feeder shoe 34. As a resu|t the distal st. cli | | advance a
di st anceightht mpre igprewasd 1khag A S@aH.r%CFa%"@efwa@/m"tga dﬁgﬂlwét ?r@éa%rwé HBdses4.

Such a GROSdVARECR4D @4h 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 posittons, 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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-28 allows only the distal-nost clip 36, to be advanced into the jaws 20

w t hout accidentally advancing an additional clip into thejaws 20. [00134]
Once the clip 36, has been partially or fully forned, the trigger 16 can be
released to release the fornmed clip 36g. 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 wwthin the elongate slot
88, as shown in FIG 6D. As the feed bar 38 is retracted proxinmally, the
feeder shoe 34 will not nove proxinally since the superior tang 82a w ||
engage the second opening 30c2 in the clip track 30. The inferior tang 82b
wil | onotg i {“m fer% Wi fg{a%r%ﬂr% 34@¥$”§9&w8 htg)o in§ %oé’tac{rﬁﬁ gse the
feed bar £ R roxt ? ST ehTOas  Sh

i nferi orfoinddiign &i%-b:li\pdtirabk betcppswém pﬂﬂdnduehmemnﬁdfehes&emdhdemmhd %anafi& t he
third detent 843 in the feed bar 38. L00135] The process can be repeated to
advance t&'ﬂﬂﬁ%é%“ the fesdsrisher $his PRatieneidetwien phéctirstdetent Shinandghe srcondidetenti gger

16, the ¢ netrhE(P ?&nﬁ §%§H tﬂ%t lihe ?erﬁa?%g%gb BYhildag i lggﬁpegi%f ﬁlgéc]peegg the {H&f €Nt

842 forrrea In t eed t he supérior tang a on shoe 34
wll be tm)\?&dTluh mmtsl 84 inithdt fred har aneiabeieqbeaqluag;ally aeS41,6¢gﬁtcngnc‘Bﬂre3)panngshe

cliptr nd the distal-nost ¢ i1, be anced into the ws 20
and rel gi) ayt e\?\ﬁ%ﬁ@“ﬁ arﬂiﬂh Leé Si‘ﬁ‘ef‘?ﬂtllyplfdglgcla3 2edet éﬂﬁfﬁ‘étaer WA FISE 1 ps,
e.g., Seyenteflt &llipsse, ﬁi&%leﬁrsbrﬂﬁﬁﬁal%s%ﬂ 3@? acid‘%&lﬁ@fﬁ%\éﬁ@tﬂ?@d}stﬁl—ﬂ@ﬁ Once
thelast clip “has been appli thé stop, €.g. ethlrdtang 82c, on the

f eeder sdi'@earsﬂoiimneén‘gﬁgethﬁhépgﬁdpm dintg! Ofﬁfwfe@d\ertSh@eH ip track 30 to prevent
further distal novenent of the feeder shoe 34. [00136] The feeder shoe 34,

freed barioafy adh oL LS ThidiLEAC B9 AMRLER 0K LRRlLNy | AGLHIR, feat ures

to prev uni n tional Tnovene oe 34, for
exanpl e prdumﬁsnm&tblsbdmmtabﬁ withia) teslor®s. Ahths fded bpads moud:sadlhtyllﬁdvaamfeageous as
mgratlon of the f particularly prior rst use of t

devi ce, @ahSbAndhe ?fﬁgercfé% %%thgslw&u'rtaﬁfeﬁ rwet%g‘h 1@%%‘%%&1‘.%8 thygh ?réjéﬁg
shoe 34 ghahithest it %Jeﬁhawss bl Salet S haenc, lé‘ﬂénga eEridrih P Ins | Nt O
the jaws simltaneous thereby resulting in delrv sforned
clips. Ahoend Figh B, amd tom@ﬂ@@b@yhﬁﬂb@dmmupmg36eéd;e|etcshnoed1341 f eed bar

25, 2l prouh £l L rarn I, SA LS Ae . 0 SUBSRETRRL PPERLLARARLCT oo
tSlrJT I]Igg Ir 98316 m';tlge jBRTEaiheNMRMRNhe f&idtbal BRs FARNRE fRWERERBE]RYI A6dadint OR tRik t he
position, the feeder shoe 34 has advanced a predetermined distance to advance the clip supply
364, 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 36, 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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-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

m gration of the feeder shoe 34 within the clip track 30, FIGS. 27A-29C
illustrate various exenplary enbodi ments of techniques for creating
friction or an engagenent nmechani 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
removed fromthe clip track 30) such that the feeder shoe 34" forns a
cantile S Lt hi e chli . rticular, a
portlonﬁggﬁgwﬁpE4 mh%gtq‘ﬁgﬁ ﬁggﬁﬁyﬁ%gﬁﬁgyggg@%&h&@ﬁﬁpﬁ%ﬁg&ﬂpﬁ rein such
t hat thedﬁmpmgedaemdSnﬂéapun@éhjmaiﬂhe f eeder shoe 34' are angled relative
to one another. The bend 35 can cause the height hb of the feeder shoe 34

to be greate an the_ h t of the c 30.. Wi e height hb can
vary, Hﬂgméﬁ]r@i% F&PW%«%%B?WI%‘W@S@MO%@ }?tEB%ﬁﬂlG&P’é ¢ fPeatitifease a

hei ght  of|.dsBenel BRAGS cIHMRE ﬁéleasemftmlgg@w@tw nfaeb rét?acﬁl'xfeffé&j'lﬁﬂgshpaCreate a
frictional drag force between the feedér shoe and the clip track 30,

but t hatprcstlmhlldlabmmttl the fretedkeon 8theeirdao th:eomslai pkexumatlhmcrst powatial within theck 30

when the, t t | di ht of
thet ecdiopea JF B =8 show Rt B st BB T8 ebaBRY PR, ti e oy ©
about 4GHee 3wisEdt ove pedximally Skde tBOsuMetibr tﬁleg’sczewmmgigeeﬁegecshwepe%g into a

substantially planar configuration such that the fee shoe 34' is biased
agai nst Opeinghd Qipttragk RO3Ghovideriatitanaddb avitl et iaforfereTwigh proxima snovementd theeeder

Sh0e S e i3 YE L B HORASUAOR AR Bron ool Logtlan afice 34

wi |l therefore ap creating a
f ricti onaferict tagy $2cbr\eel teeioskidned hewtaate secsiddetdnt 84 pad the ehicl depent 840k tiR0. The
frictional force will prevent the feeder shoe 34" frommigrating relative to
t he cllﬁaﬂﬁﬁéﬁ 30 unless the trigger 16 is actuated, in which case the
force applied by the trigger 16 will overcone the frictional forces.

[00138] [6‘01@@! $F?é‘pr%l§ésls |c§r¢bé RpLA&) @akvaMck bn&l@é}rcﬁglnﬂb%etﬁ@& 20 hevilhenen 35 can
have a variety of configurations, and it can f orrred anywhere al ong the

| engt h @ktugtien dfgbaleizgethide tig4nferiprtapy &2b willrte ctntgegdgléndhesext |dstef1br eredetentt or
near t h984n}"oqmgg) ] tt,'ho?eeg g‘? fe%%% n%;%:%etﬁg on.the eedel?%‘ 33 ovedstﬁ) %i(t end

in var|ou§ d|rec 1 0oNns. ustrates t exte |ng|n
a diredatodie mt @mmgcud: adpenthgtdve; @xihe cBplehck Jtatnd he dtmldnc?s&h;awm bhe ends

34a', 34b' ap £ a force to
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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the clip track 30, the bend 35 can alternatively extend along a

| ongi tudi nal axis of the feeder -30 shoe 34" such that the feeder shoe 34'
applies a force to the opposed side rails 80a, 80b (FIG 2D) of the clip
track 30. The bend 35" can al so angle the opposed ends 34a', 34b' in a
downward direction, as shown in FIG 27A, such that the feeder shoe 34' is
substantially A-shaped, or alternatively the bend 35" can 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

i ncl ude any nunber of bends fornmed therein. A person skilled in the art wl|

aPPT Eci g uBld P BRLALHL REafIRLL SHEALIAD Al ARAGNd(s) can be nodi fi ed

based on e properties o eder the clip track 30 to
obtain a desired anount of frictional force therebetween. [00139] FIGS. 28A
and 28B[001BUsWhde rarimvstdvbniqeedhmdiberstd tofpreventamidedinbke rﬂigration@&therfgeder i ctional

forces between the feeder ng, cLip.tr I.n this nbod eclip
track: 30M0sdan g feetprp a0 13A5 el uir25E bsRRS st B BR PR B Db b

pr ot r usiQ@Rgiq flé%rfﬁieéeitfhgrfﬂ@trbn dSanThga mieht rﬁéc@amsﬁ%twéeﬁ@hesﬂéédeﬁl@ﬁbepﬂofefeuS| ons
82d i, 82d2 are fornmed on the clip track 30'. While the surface protrusions

82d i, &ad®, endfonshe ¢lop wesk 3 Rederriog§rst stHG- 8P4, ene expraplery gmbodimrntadia, )
i ncl ud : | t
ol p o Ao Sy 4 ABWBHAPREA L Rl iyl SR R Eord iy iPEREL e "

i1 ustr gt edviemhRefesturishda®t Brremousl o ti2dip ra8R d@) sacle tHaothedekdadjlpesnt  to
t he pI’OXI mal end of the clip track 30' and they are ]goleoned to prevent

initial fAMyrRsanyaveed spRiee Wl@édépoﬁqqdélﬂm FhGrCI'P Haﬁ‘s%o Rgrticuliid RRELAHPLIPS ng.
The sizg. Qb %Q?BPQB& [IRId8ADeR? Y% foiednd @R sx‘!&rt}{at tﬂ@ﬁ%{&géd"&d%% Mﬁeofacﬂﬁgnt

of friction orce necessary to prevent unintenti ration
f eeder sfd:mier shdx 34' [a&()a]n@md rWﬁtW@totdme apotber % dasd BRdan czﬁﬁdmedlarghbh, afolref | gur ed

to prov ent anpunt, of . fr' tipon nt..unin tional .

i o at | Qg ohohat rebieiea EhTan edeisth ot P sfi ik B AR RafbFRde 3o i
30" can aﬁl@kérﬂﬂ%'eﬁqﬂoﬂ%éﬁ@&e%eﬁ@% W rffidaded kSindftant LKLiSH of HEIBRIE Hoesapondi ng
surface protrusions. FIG 28B illustrates opposed tangs 82el, 82e2 forned

on a di $van apenntithal ipfufficient to ewaiern fohdmabdrag fayee batyaei te faeder hoeds'wsd ons
82d1, 8%193 clﬁg a%E'?O Cbluk Rla stﬁ Elﬁ %\ps th Eégger sﬁo 4 % ‘?1%1&: Wlt%?ne e%?ntr r?’O wﬁentstngp
and si ze, e A

can |nc u or o protrusi on c n gure
engage afiggee dé B;hictubi&@ D & Exesiplit$ e&de,lmeBtZeh% he{g&t shiiwvfeeder slﬁb@34 a8B, the

tangs 82el, 82e2 extend toward one another from opposed, sidewalls of the
f eeder grpfé%sgt@g 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
I 30, thereby creating a frictional drag force between the feeder shoe 34' and the clip track 30. The
frictional force will prevent the feeder shoe 34' from migrating relative to the clip track 30 unless

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

frictional forces.

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

the clip track 30, the bend 35' can alternatively extend along a longitudinal axis of the feeder
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[00141] FIGS. 29A-29C illustrate another enbodi nent of a techni que for
preventing -31 unintentional mgration of the feeder shoe. In this

enbodi ment, friction is generated between the feeder shoe and the feed bar.
In particular, the feeder shoe 34y includes a tang 82r with a lip 82g

fornmed thereon, as shown in FIG 29A and the feed bar 38,, includes a
correspondi ng groove 84y forned therein. In use, as shown in FIG 29C, the
lip 829 is configured to engage the groove 84Y to prevent unintentional

m gration of the feeder shoe 34,,. The |ip 82g and groove 84Y, however, are
configured to all ow novenent of the feeder shoe 34y when a sufficient force

per oon s 140uef o HETaRler SRR ot BRS B haSlod 8 T POEBALIELABN e
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dovetail connection, a nale-fermal e connection, etc., can be used

Al t er natfeadet shoe ﬁh’emﬁ Hwsclp0rack A0 breokitain @giuearddwnfcmnh@fofrlcmrtah fqrmthmbetwnﬁmg
shaft 28. The distal portion 20b of the jaws 20 can be adapted to receive a

clip i 28(51%9 f:l\QfSEQSAaaﬁg 2%&“]?[5% e 33%‘%5‘1% o%%en?%fgg)%'q&ﬁ F”%Ire'dﬂﬁg {rriclii%aland

second ppos aw menbér s are fovab
anot her .forcgs wm&men@feaﬂ@t sBdS‘éDa)ﬂlldemeacktlm&hisambomeltﬁe &ﬁo&racﬁ@b &i}ﬂ.&)rldleased to
an open position, and a force is required tq nove mepbers 96a, 96b

toward dFfdenige ﬁéwcarww@uqeaqne@é F9ES %t”@s%lprogeﬁoa%ﬁer@%weieﬁm dgshownyinddtie
(only OQ?Agvapéﬁ?fagg ﬂoﬁuﬁg&"@g,,fs%"ﬁg £dr H%h rPhe :{hpQPa‘BR%G‘?' WHﬂ@{he%HFf&%C es

t her eof rece|V| nment wt aw menber s
96a, 96lprotiiseng &, &hﬁbenbeﬁﬁmﬁda@bnoadoatmosomﬁmhﬁpMmhha@ mchdm@ﬂmgmk 98a.

98b forned th Ll th 42 t nbers 96
06 and OV THE i AR MO GoBTY et PSR Ao b 1T RREHDl ar y

Je gevog; %lé% fgedgelg gh&aim‘,tlh @K‘eklllQﬁﬁaied%ﬂaoHﬁnén@va@ﬁro&ﬂsn@nsSW? rg2a! ars Ybind@@dpkerdthe
to the proxnmal end of the clip track 30" and they are positioned to prevent initial migration of the
feeder shoe prior to use, e.g., during shipping. The size of the protrusions 82d;, 82d, can vary
depending upon the amount of frictional force necessary to prevent unintentional migration of

the feeder shoe 34,.

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

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

[00141] FIGS. 29A-29C illustrate another embodiment of a technique for preventing
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96b. -32 [00144] FIG 8 illustrates an exenplary cain 42 for slidably mating
to and engaging the jaw nenbers 96, 96b. The cam 42 can have a variety of
configurations, but in the illustrated enbodinent it includes a proximal
end 42a that is adapted to mate to a push rod 44, discussed in nore detai
bel ow, and a distal end 42b that is adapted to engage the jaw nenbers 96a,
96b. A variety of techniques can be used to mate the cam42 to the push rod
44, but in the illustrated exenplary enbodiment the cam 42 includes a
femal e or keyed cut-out 100 fornmed therein and adapted to receive a nmale or
key menber 102 fornmed on the distal end 44b of the push rod 44 The mal e

memer %Qﬁte'nﬁonsa ﬁ'n\{\ﬂafl% 5@5@ eggé %bée 1 tlll:igg%n gdl \Q‘Ft'hﬁfl:tfol‘nlly eE\D@ePhHeSh rod

44. As has a s corr sp on e shape
of the ¢igteratbe dAChe Eeed alaﬂ olw phh&utamhmmlmslsoe@ ntb&;de@ammtgeszf ﬁutpemcﬂi
skilled_in the art will ap reC|ate(Lhat the cam 2 and theﬁ&ush rod 44 can

opt i onafcrrylewerwe@rsapw 1 BHGregd At thsﬁ@daﬁb%érec udeR @ CHFTESPORANE MPVASY  of
the pushyfR g rfkéelﬁarh e, RAAPVESH F195. ?Eg,eth& ﬂﬂgzcllsg%ﬁgfﬁrr]%i ﬂakengg»g%q@g%ovéis@cussed

in nore bel ow,” for novi ng the-cam 42 rel ative to
the j awso @vent 00h®Slionas migrafian oftee fesﬁmwhoq FyFITee lig 824 zlm;i graoneRA, dumwesirs o

i nclude a rusjon 42c for rreon that iIs ad 0 be sli.

acel vearRr iRl Mot T B s GEur et R wheh A E a2 Narliel B

pr ot r usif@dekR6e gmd,ytgaglaﬁb@bftagql%amé,uncti on to forma proximal stop for the
clip formng assenbly [00146] Referring back to FIG 8, the distal end 42b

of the cam 42 can be adapted to_engage the jaw nenbers 96a, 96b. Wiile a

vari ety [l42ks mﬁﬁsalmél@ll%daw tb@arugféldjapnrw'%tﬁ@at 3 vw@y alt etberdsehnisuas san berksedi ment
the di SE% ?uﬁﬁgepy&%l% n&& P ergléoaécﬁgg%é i [rﬁ&l%i?sml%n%m med

t herein recervi ng t can1 rac e | aw nmenbers
96a, 96Mk.clip ratksand tat arg/hmmlbmalnoEbfﬁatul'es@én andsedlQBd pdditormdra 4aicvahodations

advanced froma proximal position, in which the jaw nmenbers 96a, 96b are
spaced &N@NEPLRRIACHUPRAENEr om one another, to a distal position, in which
the jaw nenbers 96a, 96b are positioned adjacent to one another and in a

cl osed paR4L] PGS, 7@&1lhnat@adnoﬂaemn;ﬁﬂywﬁg&eméeﬁatcn fdravin 5. 96a, 96b,
the tapering recess 104 will push the jaw menbers 96b tomard one

anot her Refaierghipt orliltpi g eeoplapy @m@qﬁa@@u of H@rj@b@i%@gﬁowm 003 pEyionsly
g[ g‘é' Zg?rle%none'af h@RE 20 88 iR Sbxilat BorBBRhoLlavh (&R o7 SOmidlE wie @ tissue

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

96b.
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for facilitating positioning of the tissue at the surgical site within jaws
20. FIG 11A shows one 33 exenpl ary enbodi ment of a tissue stop 46 having
proxi mal end and distal ends 46a, 46b. The proxinmal 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 nate to
or be integrally formed with a variety of other conponents 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. therebetmeen to position and aligned the
jaws 20 LAy I distal end
208 20 PGS RS h O, AN Bl P el 3 2 o0
al so haveenibees 6y 86b. Cﬂm‘aaguﬁa.teindfavé @vﬁramy bf ctcmﬁgurapbm;Bmtﬁnuheoiﬂluitkwectiew ce

through a trocar. or other access tube. [00148] The tissue s ,..or other
corrponer‘?f‘“sbog'f“ef‘h'é’fﬁme%%pr%‘é‘ﬁalﬁngég%g‘ﬁ %ﬁgfmt toRatE I PUs tra‘ﬁ §£ digcgssediBhor t
and st abjd.k a&a@b&b\bv[)arﬁwdh'é'tgl &ld‘@bfﬂ%@éd'aﬁt@d to%g é‘thE'vanie&b@Fs'%g JeBr ')KEd
bet ween t he he clip can pivot and becorre msa igned. I'n particular,

as the Jvamstyaf echiiggsdan bhssedttemaierthe cdeMtheaaw noéd4olﬁutt1mﬁleollmquawdl | be
noved towar one ot h re ws W n end
por t1 on SSRMRABTHBR N e G B ool i RiTed g U8 38R Rnd ne
apex ofadified @lrbqRived Bl k@jdﬁleﬁhfoeraﬂﬂzg‘ﬂrﬁ%ﬂton%é fistahénd AMof the ush rédy4i vot
vertically relative to the jaws. Further closure of the jaws can thus

resul t iteanalamembereld2ds shownaacenrelieiail jn Flith 8, wiigh diustratas them@sluwé edsures to
al'ign a@ﬂoxgr\“tf?ei mEl}é%e%llBeg 1bﬂu95 Js}ﬁ% d ﬁiﬁﬁto %b%aﬁ?to%@é’lfa?% IL% cﬁJt bR 106 F%]O 149]

pi vot'i ng or arin ion.

Whi | e traeloazltheguwmﬁémlﬁaaumma tsamdaawge:aorvaai |t ivt tlm‘arcwnfap@wc@tw thasthe aid 42t can
be forned on varl ous conponents of the device, FIG Aillustrates a
central g Pash Fagrdderan gptianally e injggrailyformed vk oge gle%hereﬁrae%%mm fhd4 i ssue

stop 46 jr 9{6 ﬁgﬁ Rid®4NiaR B e BddtdProl Faréld SOFRAL 1inM &s@erﬁlh? &1%09.1sse9f1n g @dypncer

assenbly 40." I'n particular,” the central tang 4/ can”allow the apex of a clip
to ri déaetdwerf@ahcmr@ lthhtpgskptrod\ﬂérmdni@qahleflbielapvef rodhejw(scﬁﬁh ng m saligned
relative to the advancer assenbly 40 that is pushi ng the clip in a distal

directi er. ski th art iate that sue stop
26 can NUOCRSETRERS B EinE &t s asS PRAGE B E et i Var S ety
of ot herthdredi H5GS adaptddas bk shdHbe REMMRUCRTMA fn Bfongat€ bloP20d &l @Bk jalvd08.50]
FIGS. I | B-1 | Dillustrate another exenplary enbodi nent of a ti ssue stop
46' havilAgsafhe 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 inciudes 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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al i gnment feature or guide nenber fornmed thereon and adapted to align and
guide the clip into -34 the jaws, and nore preferably to naintain the clip
in alignment with the jaws during clip formation. In this enbodinment, the
alignment feature is in the formof a ranmped nenber 47' extending

| ongitudinally along a central axis of the tissue stop 46" and protruding
above a superior surface of the tissue stop 46'. The ranped nenber 47' is
preferably rigid, and increases in height froma proxinmal end 46a" to a

di stal end 46b' of the tissue stop 46'. The angle can vary, however,
depending on the particular angle of thejaws. The ranp nenber 47" preferably

term nates j,ust proxi | .to the ti ue receIV|n 46 in the
i etal ErandE S eBoditdhar & Bpp Sub S haBnk SRattiERd PREGREHARS Aehabl Thé

posi ti opeskimblshd BEO¥NERY adh?te@ REMhRWS a dQRtal EALISE thablh;pmwkg;d tb?pdis?ﬂ'mﬁﬂg the rrber

47" to guide a clip, as well as the tip of the advancer assenbhy that is
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the r a”ﬁ@lﬁ‘n%‘%mtaé& site A st sh@wﬁlirl Pd.§ lAQ%gﬁpéﬁdtélB%th}%QRSﬁéﬁ p @y 20 and

the legs of the cli’p nove toward one anot her, e ja ? only engage
a bend pobstintiallpnskzpet. ngdlstatelai 4tbsah also lhe‘g@ ‘amiectdmeﬁgpreuoroto fatibitaed i p are

free to i vot rt ver, since the apex is resting against the
superioPkgﬁT?gééﬁ’ NWS#%?WQ'mﬁ 8&“h§@6$§5ﬁ$33 the ranped nenber 47' will
prevent the apex from noving vertlcally in a downward or inferior

directi qoo1418heneetbssu@§teyemotmgcdslh@nleﬁ@%fm‘e debige, cdah Blsb b ngﬁ@)dmyilmmé&éith&ﬁ' ly in
an upward or superior direction, e., the ranp er 47" wll prevent

the cli poPYRPATLSNE FEPiHEE 2 GHiR qiﬁrnlgtct.l@ f?raWélOQOWth%hpﬂmﬂ%f?p@ad hetweettha7' s
ffect d V\:h th
Fawe 20 51 e BEERbiy 8 ol Rhom PR ey, IRBAUL AR be |RIATEAIEREEARS, Then the

al i gnnmenérminal bnd bdjaaeg2d the[deJyBi]IJ]beAmcpxed mware kind hrexthern Ak heesmit thwudvlzs will

e A e SRS L T, ST Pt e LTRSS oo
conponenyrtheQd |ptt$‘§wﬁ§'09t @fpa(l’ﬂghﬁént Wifh m@?av%x ?Wo%%t@@@i@@l%ﬂiﬂwe e jamped

menber 47' can have  a maxi mum hei ght hK r, about 0. , as neasured
from a denheralospreariehejere nah thys te}ﬁul@u-gmmalformed cllp Accordmgly, 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 4 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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the tissue stop 46'. More preferably the height hRmax is in the range of
about 0.008" " to 0.020", and nost preferably the height hRrax is in the
range of about 0.010" to 0.015". The incline angle - 35 UR of the ranped
menber 47' can also vary, but in an exenplary enbodi ment the ranped nenber
47' has an incline angle an 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 mrent the ranped
menber 47 preferably has a width wl that is slightly |ess than a space
between the jaws 20 in the fuIIy cl osed position. [00152] FIG 12

HTustr %edlﬁwg ha%g Hor? gr%f %b(?f) ﬁmﬂl in'the cE@‘? aﬂ%ﬂﬁ@nta\kﬁlﬁ%h%i?@yg rﬁ{ §|4|60:/\Z a
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exenpl ary enbodi nents, the internal conponents of the clip applier 10 can
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18, for closing the jaws 20 to forma partially or fully closed clip. O her
exenpl arsgn pRAgRiag ap ﬁ%fF%‘aé”éfﬂc%ththQ 5 106 p chi distesed hethsen Bedaw ol lofseyeBl enent

of the tﬁ% gﬁﬁ'om%ﬁf'otlﬁ?;%@%bp%qhéﬁ@géﬂ'a&rglcﬁs% t@fo%%élﬁ;g IH‘fﬁﬁicg@P the

force appli to'the clip formng asse
guant i t ythe mbliao@t essehbly 40ndimoatd mghadqm&ntosﬁgpsmrbn (alqng$hermanm|ed1 neqber 417' tthce

devi ce 10. 154 . 13-16D ill ustrate an, exe e i ment of a cl
advanci rf§® ’éégg?rﬁll WHL ?ﬁ@ga”ﬁég? i awfﬁlberra@PF%E‘FF‘Eg ‘?Héﬁ q‘é’f‘st he feed baP
38 Wi t hiRmpheseihRitechhe jalls A6ARY Hele s el dlip mALYEREH REe BSSIREPINK Jmo ncl ude

a trigger insert 48 that" is coupled to the trigger 16, a feed ba
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 hpmay of about 0.025", as measured from a central plane extending through
the tissue stop 46'. More preferably the height hrpmax is in the range of about 0.008” ” to 0.020”,
and most preferably the height hgpa is in the range of about 0.010” to 0.015”. The incline angle

_35 -



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 -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
enbodi ment 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 mate to the trigger 16. The central
portion 48a,can incl ud bore, 106 _extendi ng therethrqugh. for receiving a
ha t °7 8 of 5 Shped e ARt eGP Bl BB, The
central np@ftel #N hdSah MolnedngR e idengoffabbRts® @48 endL@ABref preferdlyi 3P 1@
superior _side edge for receiving a portion of the feed link 52. The first

recess B0% apd evarppfiesabliak0°40 0% eTheriiddnhund thayampgd meRbert hewt dlemvasy, Ruke f eed
link 52 i | : L be t )
2 AR AR B O Sy AR

As showtesk thafrlhGpackbetvidee tiid jast 20 aces sulll0Bosed pssitist.anti al |y el ongate and
i ncludes a substantially circular portion fornmed therein for seating a shaft

f or ned roximal end of the feed link,52, as wi|l be djscussed in nore
det o e BCpde sy R e vege tarefo fnephght e R Wmeciop 4 SEOTHEIae o
second e¢eF& ol 10tk YANRED Al A aBaGKoS e IRIES Vedel, [HREE EMINDE Ao bElrQSIeg | | Nk
roller 54 that is coupled to the push bar 44 for noving the cam 42 to cl ose

t he j awdetwzen theneivs 20 chets fuakarishaw® afsorgieadiclim3q keobipnashhesveran teeliges2er eof
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coupl er tRDlefss3EoANE dIip 3606 De d@ilyapdsitionedirod the Aesabid dddBhuat) or othér te@et be
adapted to couple the proxinmal end of the feed bar 38 to the distal end of
the feedink 52. Wile 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

exenpl arn %(g,%ﬁgglgim BL6BNAudBRAV RS %%'leﬁf ir?&nél%oh@()ﬁ@ﬁs &f tﬁfrh%l];]S(YJ\% 2agarate

hal ves that mate together to nmaintain t pr oxi ma 38a of the
f eed barcont88linghdipeletneernt ANIdnrmmag ed s pteveoushyalideassed,shéHmgicalGitip tappjetr A6 r

define a central shaft 5 havi ng substantiall.y circular flanges, 50d, 50e
Formed of BBBESUT ALY PHEF SO ra<R ARG o f efideduedt iy Bbdtdteen for
seat i ng fearcteskwibalihd 40 Bfcetthia ck@fplatyl diboddnenld) eheGfRidaBbombpitehts 9Pthe defi nes
a lunmen 50g therethrough for receiving the proximl end 38a of the feed bar
38 and fchp 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 overtoad 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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| ocking 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 |ink 52. -37 [00157] FIG 16
illustrates an exenplary feed link 52, which can extend between the trigger
insert 48 and the feed bar coupler 52. In general, the feed Iink 52 can have
a substantially planar elongate shape with proxi mal 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 discussed, it

can inChHﬂ%n%ﬁﬁbﬁ@&n%%frf%§ﬁ8toﬁﬁfﬁﬁqﬁpgﬁgﬂ¥gﬁerethr°u9h The shaft 53 can

be adapte I vot rotate wt irst recess 108 of the trigger
i nsert 48, thereby allomnng the trigger insert 48 to pivot the feed |ink
52. The [ﬂ@lsSﬁhFIGarié iBras thehoggaraunbeltiddkn Baz:r&:cmhaibeﬂwokhmee@f th@triggoxu'pkeet 480 feed

b | er 50 t h | nbodi pent . | d
ot 1 B vary SAEPT R RO GO ARG ok R PG T Bl SR HERERRIEE R ¢ or
seating th@@Fg&nﬁial4s igd18dds a0@arA okt 488 echt Ii%addaﬁt@dﬂ S%coé@y mhR&o @{erfﬁ)uaﬂagla

114b are effective to engage and nove the coup as the feed |ink
pi vot s aBodd an gingate pastion 48 thaiés gsiapisd tQaG@it@ian@emd m@t@@fthﬁﬁmgﬂyl G. hEhe

| ocat f on gk Wi & e edal L Bl-SReSOURLAT kR N RVRRGA2 Ryl L can be

posi tione where enbodi ment

it is pqﬁvdtalmﬁai n%dhtaﬁ@gér iherf 4Betopliokd Rl 12eMte 5éi'ﬁra0f>odlhﬁ 48eeh didonkiclode
[00158] In an ex%&Plar enbodi nent, the feed |link 52 can be flexible to
el i ni natadieecesadeP fogmed il 3 YPar ¥ sidsedas 95 rergivaneca prytiar ebthe fsedding Sendhe i p

forning gsseml Yog dsrgfe ﬂa\%ws anll 86 _%?ﬁaqahwa?@?@m@?eeégg%?uggﬁenﬁ to

continue noving t Ssed position even a and
f eed barthaeupldrthsiGhafeed ilink 42 ehild baforomistd pp@s whewothe tagger irtsegp r46\pi\abessduecw)re

freedomto the cljp .formn nd ¢ vanci ng ass lies. |.n other words,
the i1 gugrmER: fahriesn 1 efsova e B na: TRdiy fesdes B aanHgEROSREDT | ne
trigger.anl GRIRRE a TRtRBENY ERUBH pSitioh fRARS tReein T RAGH L MafittBenddafch | | nk 52
can vary depending on the configuration of the CI;IFB advanci ng assenbly and

the cli Prexomed eng cadiweled {nk Hlies pall bméfsm@mlnplnmrg/d@ withmespectto E1G.déd Thenk 52
has a Sty * ééetr?r% I'tt‘l-g%gl !E,l§? "gglng séc%ng?ec% ? fgr?ne]dllg a bgg( P?r ?q%%pfecg?q jqor e

preferab I'sa ifch (as heasdre

bet ween didvare linknlsli&@Z4ana id thﬁlpfeeétdt}féqmslﬁlwmﬂf%r ®0ying &m:ahmmt@&l@esﬁer)@wgt h of
that is in the range of 25 Ibs and 50 | ) )
20, and ratchet teeth 112 formed on the bottom side edge thereof for mating with a pawl 60 for

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

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

variety of other shapes and sizes to facilitate mating with the feed link 52.
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| bs, and nore preferably that is about 35 | bs. The feed link 52 can al so be
formed froma variety of materials, including a variety of polyners,

netals, etc. One exenplary material is a glass- reinforced pol yetherim de,
but a nunber of reinforced thernoplastics could be used, including glass
reinforced liquid-crystal polyners, glass-reinforced nylons, and
carbon-fiber reinforced - 38 versions of these and simlar thernoplastics.
Fi ber-rei nforced thernoset polyners such as thernoset polyesters could al so
be used. Feed link 52 could also be fabricated froma nmetal, such as spring
steel to achieve the desired conbination of Iimted flexibility and

controll t: Foch] D, clip
advanci r{g@gg Eg{%pg 'P%St%%g%ﬁgjl‘g&%&eédslﬁ%\]/\% ’ ghiclhtlélg'% F%Fﬁdpgésiﬁf ?ﬁtﬁm\%ﬁei n the
tri gger id@rti4s ane sitei fagd ban cauplapen Ip@endralpthe fded déink S@cdtalphave csubpthntial @lamwd f eed

bar 38 are in praxi mal - npst . posjtio d e feed link 52 extends between
the tri GUEEEBERO PR fis Daelensar e oap Lhe BoRmel opd & BadtyetiPecuss ed.
in the iBatbf) siQReIn tHRAFELLQRSs | §oRhOH M RREE M thikSad ﬁ%dioﬁﬁ&_d%&méﬂ, _
positioned in the proxinal end of the elongate slot 88 in the jaw retainer

shaft 28t cah ifiglndeta shiafi$B Gl Grd Mh extendingytherettpoughy TheGhaft §3 canulpd &ldpted ta he
trigger i.nsert 48 and the.housin 2.t0. maintai e trigger. insert 48 and
e oger RN tpiite R sl rbh Jod e net D et dnep R Bne B igeer ST g
122, extigapstshghweeihe Fectaikts2C ameldgkal $R452b dhhé feed GhREARAY bdRiapRdidIe shaft
18 to the hou5|ngb12, and the feed bar coupler 50 to maintain the feed bar

coupl er ®woplanwiferdbe douplesd0 and thie prroskeralarvembodiment jtancludesoppased anpisen t he
. . _ OM: 3 q
trigger 58,15 48‘?@@%@ ﬁ%r%f’ang‘a}éﬁﬁtng g?g@née‘%tlrﬁg]eﬁ 69hé%§§e‘i.’w§’e%sng ke%ﬂg%hegcamﬁ%} owar

the 'stationary 0 ove birasrng forces a t he
springs sh2l 504.@2he fobe bardoggler 50.1 Tisedrins4844)d ¢4 hare effegtivead engaga and move the

counter-clockw se directjaon, as shown in FIG 17B. As a resylt, the eed
[ink 52 SouPlEbILEdT Feplivbo? pivos %BM%YQtéFBC’ﬁvW]]Eé"Wt@é&X eﬂvftetdf?ép%*gy vi ng
the feedobabn aCOKRh He o) AN T &RPI1DA thdRolsth g hid Rloarfbé F&ﬁt‘icﬁl@d alihere
protrusion 86 on the feed bar 38 thus noves ~ distally wthin the ‘el ongate
sl ot 88 anthe feed jiaks?2 dtuaimibe ilkisaited 28bodimentebiy pasitiomedi adgacettao tleguieximshoe 34

and the clips i SRO within the clip track. Spring 120 is extended
bet ween ?ﬂéBﬁBﬁgFﬂﬁéegﬁggthe trigger insert 48, and spring 122 is conpressed

bet ween the feed bar coupler 50 and the shaft coupler 124. [00162] As the
trigger [061383 I af éxReiplaag tmdbdichean) chetfbe! inki PgQN bk Miggible td&IigMiMtd the@sed @ pi vot,

the f eedcalibrate 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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bar coupler 50 and feed bar 38 will eventually reach a distal-npbst position.
In this position, the protrusion 86 on the feed bar 38 will be positioned
at the distal end of the slot 88 in the jaw retainer shaft 28 and a clip
will be positioned between the jaws 20, as previously discussed. Spring 122
will 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 Iink 52 flexes, and nore preferably once the feed |ink 52
frilly flexed, the clip formng assenbly will be actuated to close the jaws
20. The feed link 52 will remain flexed during actuation of the clip form ng
assenbl a er insert
Ptk p?@{egﬁ)pgof h%{k anﬁ%ﬁ#?”aq ttﬁetrl%gﬁLaﬁ esqf b'é?‘}enﬂ‘&rceé %%E-P&J%?golgﬂgrs s{létg Sl ar the
feed barthesBosel POILEs3drs AoulexBopt ase. (Fleecpluﬁlofmwmgzl ﬂ&s&mﬁbycﬂéd frhﬂ ahmtsll, ng 12 is
shown in nore detail in FIGS. [ 18-20. In gen the clip formng assenbly
i s di spoYdPRSEPERg feg! ﬁ%aqm§|t?‘?gdef?e%?ﬂﬂnti‘ﬁati°§ 0 \“f“été@ figabilitpapdcaatrioled push rod
44 and cgmsAe relative to the jaws 20 to nove the jaws 20 to a cl osed
position and thereby crinp a clip positioned therebetween. Wiile the clip
form ng assenbly can have a variety of configurations, the illustrated
exenpl arf§0ié0] E)IGS)rlﬁi\ﬂld[hﬁlsetm Weien@th@s:lia adtarmmgraaselrribrlkirrl(sbl EIGO4A hat is

sl i dably, coupl.e rigge 'nser | osur e h

dapt oo PETL B! Borte Wb e RREK 6 B euPe Bl pobin 36 k08 horoi er 5o
that is cagnet hnd TeBEPBS aretif alphex iBhIOGU Pobititk aR® tiRTeed Pk $2exBhdB bEtdert 4.
[00164] FIG 18 illustrates the closure link roller 54 in nore detail and,

as showdhe triggerdnsgsifideand thenfeed baricerpleus(. rfed rreasusdy diseisped, insthafnitigspemavi ng

substantj,aliby it Gl del ANAEReB 4 3% PoliRLITRn 1Al SRRl Aol BRBRE O, |

t er m nal ends t he centra an SI't
t he secocful 88 @ces $avl dainer shafe28 r Adgarbidsingaidmisks, <sg1p§prmga120t1hemf;ilairtgel$e 54b,

54c are received osed S|des of the trigger insert, 48. The central
shaf t 545%%95»?5%%@ %3@3‘%&% 1 & Reipein etf&ﬁgﬁb@éﬂt‘é{{]?@ tiigeet 1615815 PENt he

cl 05‘” e f| bxﬂKn 2fd Ta@ed?&%'bﬁa‘sf?i@ rhedoed B Os%ﬂn@@@?%ﬁ@n&é ﬁe@@eé?xfa AR cohpleO@ar | nsert

48. An exenpl ary efbodi nent a closure I's shown I n nore
det a| I |whnGH iGtatabdy mata:d thmaﬁ h&wnthe holmasg B pod the f@drttar :L@ﬁzdt;r 5026 mairttat ther e
spaced g, di stancg:1 %9 e ri’ ?’2 not her . . ﬁCh arm 126a, | 26b includes a
proxi malCEHET (SR 0P 281 Gef Dar 78 A0 Prosina! P BhBXI ™ he central  shaft 54a of
t he cl osure link roller 54, and a distal end 130a, 130b that is adapted to
mat e t o [80161] When the trigger 16 is actuated and moved toward the closed position, i.e., toward the

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

shaft coupler 124.

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

Spring 122 will be fully compressed between the shaft coupler 124 and the feed bar coupler 50,
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cl osure coupler 58 for coupling the closure link roller 54 and closure |ink
56 to the push rod 44. 1|In an exenplary enbodi nent, the proxi mal end 128a,
128b of each arm 126a, 126b is adapted to pivotally nate to the closure
link roller 54, and thus the arns 126a, 126b can include, for exanple,

hook- shaped nenbers 132a. 132b fornmed thereon for engaging the central shaft
54a. -40 The hook-shaped nenbers 132a, 1326 extend in opposite directions to
facilitate engagenent between the closure |ink 56 and the closure |ink
roller 54. The distal end 130a, 130b of the arns 126a, 126b can be mated to
one another, and they can include a |unmen 134 extending therethrough for

recei vi pgy ﬁe?&%ﬂ&ﬁ%ﬁ%@&'fﬁ adaphef if El(ﬁ* ‘{%%Jj!{ IHBEA‘E t}‘ié“ﬁ fldﬂ%‘i Redds a6 o
the closure coupler iy person s e art wir reciate that a
vari ety mmfre pefeeably ecknhgited lmlcamﬁbky flexed| th@clnﬁb&nmgassehﬂn@uwdl bé adabad tbo t he

closure roller and.the c]osure ou Ier 58. .[00166] An exenplary

cl osure® é‘leéarw%zé) esfﬁ‘?ﬂcli\]n‘{"ﬁﬁ Widkremaig ij‘t'f“'lgl @“aﬁg‘A fltg‘ﬁﬁhﬁg OTEWE N i t
'nC'Ude%&ﬁmﬁboég”ﬂks@&ﬁﬁ%&@e%@@ﬁbﬁMﬁnﬂmEWMhﬁkﬂﬁg BRert 486 N&ﬁhﬂ&H@%ﬁS 138a,
138b extending "therethrough and adapted to be aligned with the lumen 134 in

the cl oﬁltchélpladM%C@@ aksgmblp@ed wi pagtieulargheafeed b 3%at e t he two conponents. The
cl osure coupler 58 can also include a distal portion 58b that is adapted to

nmate to X|nal e t he p r ): ary
embod it B PAE RS S Jeffhe -SuRp BTSRRI 1t KBl et B SHETRSS Yoy
formed tiBexeilmgenand thawpﬂ@)rm.r@mamﬁmatdnspasealdalmlﬁemetmuaegnzhﬁtentpsrmecﬁvd end
44a of the push rod 44. The distal =~ portion 58b of the closure coupler 58

can al s@é° wembﬁﬂopﬂupé&‘*taad eUB dRvelatavepe the jays &9 tameve be ipvsadl to@sleseér 50 when
the tri g;gg{lorﬂ dI tﬁeﬂet\B}r ;EQBFIQ pgﬁﬁéée{j%relﬁ%t@e%ﬁs%ﬁl&hé !:l forfgﬂgm@se%{btly wnl !
arl e or o

appr eci at a mat | ng techni ques e-used to mate
t he cl ohavesa coigpl ﬁrcoﬁﬁgarmtndds,ethpuliahtmted)dxeﬂa@lar&mﬂp tfdratmg dserablgsnuiwdesaupl er 58

and the push rod 44 n op ionally be integral.l anot her .
[00167] © clegus kol & ah sy léﬁbgba?%?ﬁ@thea“ S%TI‘[’J%/?He jaskOﬁbefe&'aESB@awmed

bet ween aHftﬁed%%BuﬁlQﬂ) thé‘@lo@u’}@ IR So1%: 88 Uin@ acc@déglre‘%fouﬁl%r 583thlaf ﬁ‘é@£ﬁtecﬁfé“c’ogﬁ@t al
release of a clip fromthe jaws, particularly during the early stages of

cIosureﬁoﬂkCkh@edmé66@a@ésmng6w0dHé trigger 16. In particular, while the
anti - backup nmechani sm discussed in nore detail below, can be adapted to

Dr event (bl IS ubact [TARRN AL MOl in A AALOHET od oL ERENS e
predet erm ne OIme M nor
fTDVGFTEﬂtIanfrolIeh64 ifclgiges cdrfral §thﬁsi4alhﬁv1h§l@utgmﬁ&ll)6clttsﬁif ﬂ@ﬁgd@$4b|,m4©ﬁorfrﬂbﬂ
adjacent to the opposed terminal ends thereof. The central shaft 54a can be adapted to sit within
the second recess 110 in the trigger insert 48 such that the flanges 54b, 54c are received on
opposed sides of the trigger insert 48. The central shaft 54a can also be adapted to mate to
| opposed arms 126a, 126b of the closure link 56 to position the arms on opposed sides of the

trigger insert 48.

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

example, hook-shaped members 132a, 132b formed thereon for engaging the central shaft 54a.
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trigger 16 and m nor opening of the trigger 16 occurs, the prel oaded joint
wll bias the push rod 44 in a distal direction, thereby maintaining the
push rod 44 in a substantially fixed position, while allowi ng the closure
coupler 58 to nove proximally until the trigger 16 is engaged by the
anti - backup nechanism -41 [00168] While the preloaded 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 nenber disposed within the cut-out 59
to bias the push rod 44 in a distal direction. Wile a variety of biasing

menbers..ca used, in th odi nt shown t he bi asi ng
renber  1GCERRhERteb Bt DT P P ' ePBSLE Pt ogB et PERE Rl
end 44apeiveéh@e plosireial S44nane cndserebaﬂzkomlsu The Ul efd €30, DH of thd afmst he
push rod 44 distally. The cantil| evered beam 61 can be formed from a shape
nmenory h&tdel 34k can bg U@I‘Pdafg ORE 8Rqir, andrbgy anjinhederlamsB d At exterding | ex or

flatt enoﬁg%%?gghpﬁop g@lngya Sl fi Bk %dad%&é%ﬁ)eé §otal?}plpl.lafque 519?&%19]{ sdRgmbeam 61

can als ron1a variety o material's, suc spring stee
or rei ntmsmedomrﬁﬁemepermmdskrmden tHeart \minapprealmecthm abarlms_/ercf otlfer (&chﬂ@@s

illustrates another odi ment i asi chis in f or m of
a coi |l & Bysed e thﬁnﬁgsﬂfq < %8, th%@O%%Gﬁ‘ r‘g‘flﬁ Mh@c@éur%m& ?ggsed
bet ween the proxi mal end 44a of the push rod 44 and the back wall of the

recess Pk Rh dtenighyRISHrecBGpI8A5Eis Sk - mdB@e@Rin PEG B A, and6PdhbeA it O

conpress when a proximally-directed force is applied thereto. A person
skilled mcﬂvdpmp@wtmw;)bttlonaiﬁphevn&tveo ahatl 362,U360 eith lomenst 138p, 18hskisadingnber s

can be U re(?hro%%r}m ada;?(eg oab g‘; ci fllth ﬁw mg”: ﬂﬁf; 1gttgfg§§{rg 11n£ 29 %oqglcem

prel oadec? can SO Optl 0 enhance per I’ITB.I’]CE

of the sl@afinblrﬂla&vﬁée\do b@ammhtssmhel@smercbm]ge:tise:aﬁlalsp inchidd \distpy pree@Ess8bl N t he
enbodi nrent shown in FIG = 20B, the |oa cantil evered beam 61 rennins

pri mar i At isrideRsediogaate Huthe gFximahead dda B"étaﬁrPP@ rog 4k s @édlrmsquxr%@p@rbbsur e,
however t
o1 osur e MRSLRRE e RLERNES S Ikl AN ol jd IGS AL WPl AR rin
| oad/ di apd W‘Iﬁhap@]thﬂﬂs@ﬂaptéd’]t@ seatnitd ;bremeraéehcb@hmf@lie misbwed 44 FheGilstQIOB The
l eft end of repre s th nIo hei ght of the vered
beam 61 PORKN PES pFBE FoGHE CRIICOTS EhENe RGO O HO SHd ehorh ot hafee the
canti | exgisrgd s08@H 6l triggdrull 1¥1rPt‘HErBﬁ&§§ﬁﬁloﬁr Afﬂe‘?sioh%ﬁﬁl@d il hﬁa a&R}PiﬂrapE:‘éE*éf%
represents the force

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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resulting as the cantil evered beam 61 is conpressed during a typical closing
stroke, with the exception that the force is neasured 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 | oad
increases significantly at the final stages of closure when the
cantilevered beam61 is fully flattened. This is due to deflection of the
cantile

PRI b e R SRR ek S T .
61 def | ectsicankcitivns kivag th@cltprfamlﬁgasserdbiynumwd exemﬂlaafe‘rmtmdlmmt thengt h of the
cantil evere ean161 IS eased, thereby incre In, order to
o event PSS RE st pb THE AT G A ST GRaPie) o e fev-8ok g b Bisg g
enhance hﬁﬁo@amma@\g@! @mec%ﬁwmme a&@hb@%f@%ﬁ@h{m{&%caﬁw usél, Rddhki cul ar to
nalntaln a substanti al constant load duringclip formation. [00170] FIG
20F, il embedigcaisshowa t@ﬁé&ﬁo& ihedmis g mammber ¢fa eantileyenadl qu@nﬁbuthaémmﬁttuongi t he
cantile ered eam or rforna W B EGES

cl osure\{’goupl g’f’ pé%]'nafeﬁlgl43%8§ﬁie\%15h i 3‘3&”@“&%‘5 B“ O?or rﬁce(if% eg)gea?l?ls tg% t he
back suphdcedubeiseoly. JueRaithaterdditRami 61gas be Etmed (DDA stape nmzamiry mareidl,
underneath or hehind the cantil evered beam (not shown). The ridges 59a’

59b'  ar SudipsdEHNG. Qjﬁts%“ﬁﬁ’ééheali?éﬁ‘tmft%}?i‘@hgatéﬁ'?dﬁr?éra Pa%“@bl&ﬁlfﬁ?tﬂ‘b revis’ . 59b'
has a h a ; [&) V, beam f rom
o5 1B o2l 8500 o7 EOLb O o4 QoRSEUARS o D BRIGURLILAL Doy |

ri dges Spung st&edbr rewifbiceppaympts, ﬁddenmamanloaveeaﬁicdnemgfed oﬁiGmﬂﬂndustramg

t hereby preventi the |l pad of the s antl | evered, beam from
t ransf eAqt ﬁa o ahel 3 B&aﬁvamef@ﬁa@f)'ich\w HB@F 3 6T SRS ?.fr PHBE ar t

w1 apgseai %E&wﬁ i s pt 1h§ 6B &nbﬁdéé@ﬁetlw@&ﬁhé BR)fxlmzﬂ Wadhid ¥5 th@Bﬁ’shSHoé Q4Qhg the
ridges 59a’ can vary depending on the configuration of the prel oaded

joint, & ek Iwab\s)f theaedess ot m@cté@smhyocﬂ &4 piselgnihe sirmefedl is adaptatitoi ng
closure. [0 back FIGS., 17A-1 as the trigger 16
T ¢ EamPe b eSS e SRR G 4 SR s M YT e
cl osur e approdiate Ahdt @ vaféty OF bihef SikdinMinkMbérs LAEbd @s@@&ﬁclﬂtd{ﬁ% elaBtokriReict r i gger

insert 48. Once the feed bar 38 and feed bar coupler are in the

di stal - %@PTGS%@SWFWBWS as shown in FIG 17C, further actuation of the
trigger 16 will cause the recess 110 in

[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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the trigger insert 48 to engage the closure link roller 54 forcing it to
pivot wiwth 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

t herebetween. 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 below Once

120 o BTERRE BTyt el Tty el TR S BEORM et "' "

al | owi ngardivieRtd bkaR ol @s il GRittbiel. freeds Bad tocREBtR JFthedfadhifeeaed baum 88 back to
the proximal position. As the trigger insert 48 returns to its initial

posi t i omhichigauses Bsdpas toibsprapgfpired frem the srmipgleadpatike centilevgraddieamsi]l positi on

as wel |y vGa*Pc?rEﬁhe%HJf %Qgeﬁ tﬁb%hcé loé;elffe@tsa 5'ée?%ldé%pﬁ?%érr?efgﬂggxlﬁ?ﬂlle efferiy@nd push

bar 44 proxim e surglica SO Include a
vari ety lanfgthatfmcaﬁelat/ueeseatrmm aacxiebrehaﬂahm&by umfeatsihg tietdgads eln bdder kaprement

exenpl ary enbodj t he surgical ip applier an |nclud an anti -
backup HEdMERTER? JO*&b?ﬁHQﬂ“PM& *Hﬂv%@ﬁ&ure@fw?ﬂ@nf%ﬁﬁsg@w QsredRamt i cul ar,

the antig @@é%rm%@%ﬂ'n x@n@ﬁlafptro‘?ﬂﬁﬁ‘t%nntahs‘ﬁb&ﬁdt%?rcoﬁs@anft'Ic%H‘d‘aHﬁé‘!:I during a

parti al ng stroke wever, once the triggéer reaches a predeterm ned
posi ti omgrmatiomhi ch point the clip posi t| oned between the jaws can be
partially crinped, the anti-backup nmechani sm can rel ease the trigger

all own 0, enandree e 0 close to fully
oo T R 26 piG S8R st e R R T PRt e 8 o B R Pt bR s U 1Y o1
illust ram.l@reesde%aﬁmramng%ﬁamhmt AQfsh@n,alnd decdsa GRUR teddbbard otipler BR't he form
of a ratchet. As shown, the ratchet incl udes a set of teeth 112 formed on

the tri @ﬂjéwdes fWisEdges 289’ utbafosmpdikieregipon g baskssusigegithersot Biohdhat dheaidess y
d'sposegg %'ﬂeh&?u HShBGn é’ﬂ@ehlr%f’tﬁéunﬂ greé‘%kﬁﬁgot afn?w@oefhterrf

i nsert 'such that closure o e tri vemeng of the
tri gger 5Pais¥bt ard Spased h dsaanseapanerpanhe ﬁfbtl‘te@ aﬁm«gageldghé%' £¥bhhat hheighhef t eet h

112 can e confi ed to prevent . rot on of am. 60 until the paw 60
reaches? iﬁtémg%ﬁ? n@PreYHES CB'H“eva?fe @ﬁr%&lﬂﬁsz 3iening Ry thesbackee t o

rotate, ghipge %P%e%de@é"" Aa 1361 (thd KK 538, §9% WRESeRnt tlﬁ'c@ﬁt@levéf&?bé%h?ﬁ&her m ned
position tE?ref erably cor responds to a p05| tion at which the jaws 20 are
ecting, thereby preventing the load of the spring or cantilevered beam from transferring from
the terminal ends inward. A person skilled in the art will appreciate that the particular location,
quantity, and size of the ridges 59a’, 59b’ can vary depending on the configuration of the

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

[00171] In use, referring back to FIGS. [7A-17D, as the trigger 16 is initially moved from the
open position toward the closed position, the closure link roller 54 will roll within the recess 110
in the trigger insert 48. Once the feed bar 38 and feed bar coupler 50 are in the distal-most
position, as shown in FIG. 17C, further actuation of the trigger 16 will cause the recess 110 in
the trigger insert 48 to engage the closure link roller 54 forcing it to pivot with the trigger insert
48, as shown in FIG. 17D. As a result, the closure coupler 58 will move distally, thereby causing
the push rod 44 to move distally. As the push rod 44 advances distally, the cam 42 is advanced
over the jaws 20 to close the jaws 20 and crimp the clip positioned therebetween. The trigger 16
can optionally be partially closed to only partially close the jaws 20 and thus partially crimp a

clip disposed therebetween. Exemplary techniques for facilitating selective full and partial

-43 -



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 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 term nal tooth,
referred to as a tock tooth 112b, that has a size that allows the paw 60
torotate relative thereto when the pawl 60 is engaged with the tock tooth
112b. In particular, the tock tooth |12b preferably has a size that is
substantially greater than the size of the first set of teeth 1 12a such
that a rel ¥ r. 4 f fi . f
Y R L DL UG R R S ST
t he pawcabbe teteapidubirebhatosving sprtngsi 2altd pyil the tiiFeer pawd 480adkaolig isidhlect i vel y
noved beyaond the tock tooth _112b or t owar d heflr ef of teeth
112a. Apﬁgrlgrbﬁn%ww'@asww&%ta qree e ?edﬁﬁawwleatﬁ 2 dREGPAEST ek 19 Bt h 112b
can have, LigaisRtFoR! AS n%rmgge%meheﬂs SRR b hé‘fhtﬁsh?o&h&?tthet GBsurd R 1SR
whil e sti providing a notch 140 forned therebetween that allows the paw
60 to pilvmbved taek &i its. in[tROABAjonFs @8I, erkbP M link thestlosatelsnk He cloatre lveupler
mechani f?@%[@ use \Men the trlgger 16 is initially noved toward a cl osed
posi ti on RURRBH T Ral%2A the pawl 60 will engage the first set of
teeth 112a thereby preventing the trigger 16 from opening. Further actuation
of the todIggpThelirgivdllclip @ppifee 10en MeMnchle b Qadély 3D 6eRaturds he fakilitat uset of
teeth 112a untijl %1 pawl 60 reaches the notch 140 next to the tock tooth
112b. O?éé‘etqﬁiélcﬁéw IF’G‘Wereéé@ﬁ@éy gRodimgenk, the syrgicpl Ci@tsi,pphqr Mg fnclysigiapantihe

j aws 20 t cam 42
e L T o S G L T S AL R TR

trigger rﬂﬁ@hﬁr@srﬂ)p@ﬂpmvemtltestaggeasmrm)yn dqmmrrgeislrmgd pbr;tlat d:iesmg strokeF[H’dweﬂaC
illustrates the trigger naf | ose osition andF%%ZZD and
DoE T | ders e Basmbre e garedeBrmised PR SoN PR P e e RoTHie U‘ie?B]theThe
rat chet ;pRCHAMe SIMGAD cAINPEd, %Q@iﬂédcgﬂip' @ecHaRisfMah rél@as@‘t!ﬂz't'ﬁ ger%%ﬂ' that

i ndi cates the position of the 0. For exanple, a first sound can

em tted tiggenta ctmn padvel@ge éwgag@sto ¢lore t6 ifulbtorismt thotlip,ee miny bt 2esirerhy the second,
different sound, e.g., a |ouder sound, can be emtted when the paw 60
engages “YHe tock tooth I 12b. As a result, when the tri gger 16 reaches the
predeterm ned position at which the pawl 60 is engaged with the tock tooth
112b, tHhe0seyRGS. 2ndiaed2eB illestiateend seem plgtenitodinenes f ADari-eackip taehapiii i al |y
cl osed positjon._ The user can thus

in the form of a ratchet. As shown, the ratchet includes a set of teeth 112 formed on the trigger
insert 48, and a pawl| 60 that is adapted to be rotatably disposed within the housing 12 and
positioned adjacent to the trigger insert 48 such that closure of the trigger 16 and pivotal
movement of the trigger insert 48 will cause the pawl 60 to engage the teeth 112. The teeth 112
can be configured to prevent rotation of the pawl 60 until the pawl 60 reaches a predetermined
position, at which point the pawl 60 is free to rotate, thereby allowing the trigger 16 to open or
close. The predetermined position preferably corresponds to a position at which the jaws 20 are
partially closed. In an exemplary embodiment, as shown, the teeth 112 include a first set of teeth
112a, e.g., ten teeth, having a size that prevents rotation of the pawl 60 relative thereto, thus
preventing the trigger 16 from opening when the pawl 60 is engaged with the first set 112a of
teeth 112. The teeth 112 can also include a final or terminal tooth, referred to as a tock tooth
112b, that has a size that allows the pawl 60 to rotate relative thereto when the pawl 60 is
engaged with the tock tooth 112b. In particular, the tock tooth 112b preferably has a size that is

substantially greater than the size of the first set of teeth 1 12a such that a relatively large notch
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rel ease 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 exenplary
enbodi ment, the surgical clip applier 10 can include an overload nmechanism
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 crinp the clip around the tissue
positioned therebetween. As the form ng process proceeds and the clip is at
| east partially closed, the force required to continue closing the jaws 20
around -45 the clip significantly increases. Accordingly, in an exenplary

embodi MgRg is fBHx?ed%éﬁﬂéeﬂQﬁ‘e ﬁﬁ?%@f‘ﬂeéﬂﬂ‘ IQQfE‘aﬁ?ﬁﬂé@tcf%k h&sth $1 AN Chhe {iRdh @OHaghates to
the force required to close the jaws 20. In other words, the resistance of
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closing when the trigger 16 is initially actuated, the force required to
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def or me en they are open or only partially closed. The overl oad
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enbodi nent of an overl oad nmechani sm 62, sh omnn% an expl oded vi ew.
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from e gl 53615 1nc0aR, B8, 19901 AL A0 oRBEALLE, Il 080 5RARLEH K 08

a pivot TInk I'asing assée asing asse SMcan

i ncl ude paing fheljivgs P&t pdDRA1Y bidbed due thopHpligtdista rﬁdvemhmtﬁ"ltlﬁlgca(ﬁﬂ4ﬂ6€érftﬁb@hws
i ncl udes a bore extending therethrough for receiving a plunger 154. A

spring 282t gawh s Siee L arotintheiohy alpwing ghepeseer18do Oa%bort%epq&m@/ebe 154
ext ends g4, Hefd%!gﬁk £ Bl hPa i @%f&te&ﬁ%_tﬁg% 'tlE?A YARS- aos*aeggs.{fﬂ.g%ﬂd FR5§®ED

t her eon t i's adapted to a again e spring rvot I'rnk 70
can he gemézﬁnhyuMeﬁhapggﬂaﬁdmunmqamth@qnnwphednto t he housing 64 by a
pi vot pin 156 extending therethrough. A proximl end 70a of the pivot |ink

0 [00175] The ratchet mechanism can also be configured to emit an audible sound that indicates

the position of the jaws 20. For example, a first sound can be emitted when the pawl 60 engages
the first set of teeth 112a, and a second, different sound, e.g., a louder sound, can be emitted

when the pawl 60 engages the tock tooth 112b. As a result, when the trigger 16 reaches the

[

predetermined position at which the pawl 60 is engaged with the tock tooth 112b, the sound
indicates to the user that the jaws 20 are in the partially closed position. The user can thus
release the trigger 16 to release a partially closed clip, or they can fully close the trigger 16 to

fully close the clip.

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

and the clip is at least partiaily closed, the force required to continue closing the jaws 20 around
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can contact the head | 54a of the plunger 154, and a distal end 70b of the
pivot link 70 can be pivotally coupled to the toggle link 68 by a pivot pin
166. The toggle link 68, in turn, can be coupled to the profile link 66,

whi ch can be slidably and pivotally positioned within the housing 64

adj acent to an opening 64d forned in the housing. Pivotal novenment of the
profile link 66 wthin the housing 64 can be achieved by, for exanple, a

pi vot pin 158 that extends through the profile link 66 and is that disposed
within a first slot 160a (only one slot is shown) fornmed in each half 64a,
64b of the housing 64, and slidable novement of the profile link 66 within

the hOH?e'cg.g %‘ﬂitfﬁ%‘tlyb@c?e%@ e}&%g? ﬁl%g{%ﬁ%&?}ﬁglfy ePRRRER, MeQ bl oNs 168a,
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required to buckle the toggle lI'ink 68 and pivot link 70. If the radial |oad

fromthe closure link roller 54 against the profile Iink 66 exceeds the
buck! i nd0#1d7 bl Gof23 A HBustralek ape sxemmiat cmbedigienbe! anjayrrloaromeahening 02 gigpting s es
the spri, h r S Qr I isis
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housi ng férnedlfloanevd itves|6ds,ui4e ahd néntiialnigerproile dxhkt’)hea ohkglp llfntar6m mgvatslaﬁnbl y to
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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 s 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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position, the closure link roller 54 applies a force to the profile link 66.
The resistance of the overload spring 152 wll, however, maintain the
profile link 66 in a substantially fixed position 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 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. there between, \Wen the
jaws 20 cannot be further closed, the force applied to the closure |ink
roller 54 fromthe closing notion of the trigger 16 will be transferred to
the  profimeidk dnftne WRLICH Within dREshdRIK Ib0RRAISddedfor i HaWR) thimedR!S NG 64,
t hereby causing the pivot Ilink 70 to pivot, whi'ch forces thé plunger 154 to
conpr essachheifédetidtbadttedousige 662. - 47 [00180] As previously noted, the force
required to actuate the overl oad nmechani smcan correlate to the force

i ctuate the over| oad meoh Lo the force
he. of SuBasEdRe plgobRt el Al dUTRRRE Tt Brl bR PRIl of “the
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into contact with the profile link 66 and is thus in a |ower position, the
prof i | ethejwRrigws reechansr G2 uikstthe ppringel SBalpsenythehe toggledindi g and ppjotlink 288, As

t he cl ogl: ' rOf: iol; [ the force
roqui r o o e TElEbe b KGR oUBNE RO Mk B Rl Rincthe. 0
because hoisingnidofHok ehel rbtakioid asnest thedbicd exantet tbiynhd dvengreassd sging4,52as shown in
FIG 23C. The force required t ivat th rofile link, 66 can he |ess than
the for Ganyatditiaden Begrreloimings B e dnf /Ricoebtng EERIAHE TS oRts SRS av. 20
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isinitially actuated,”a mninmal force will be required to cause the

cl osur e rdsishfotatohlvath §specigotthcalmaiog 6théf the memenbganheatdddwes radisbload énamathe t he
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si gni fi eaiple 1a1K088Nthe QfofflOTiBR 66 BegifiC@UblaRIbidklif@the@oddMelinh 68 bidcaubinK theol | er 54
to transfer the force to the upper portion of the profile |ink 66 causing

the proPivotlink Hktogerthes campiges e shing tHe Hesihsishgingasrest, dhedtivditinki/Retoggle

resi st aﬂﬁ?e@,fandg%lf}{mz 5034 aﬁgﬁéd%gcﬂﬁl%t %%fi&iﬁ fdhee @%@gﬂaﬂ{cegﬂ si[df fsGhd RY red
to actuate the overload nechahism can be greater an and can' I ncrease

rel ati veequoed tocbuakie dint toggle fliak 68 ane pvor kxdk 100 [€thesaditlHead faova tROclosurdinkf orce i s

pr ef er abl nly.slightl r er than the force required to, close the jaws
D010 prelliss aduit iels TEP6 Srsre e hguin &onef ndnbeges AnuPe ivorkiod | e
in the aptuiet borRPREsESINALEriAIBS2 dshiRe profile link 66 slides proximally.

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

link 70 to pivot, which forces the plunger 154 to compress the overload spring 152.
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resi stance can be adj usted 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 nmechani sm
and the force required to close the jaws 20. For exanple, where the force
required to close the jaws 20 increases at a |linear rate, the distal-facing
surface 66s of the profile 1link 66 can be planar to prevent the profile
link 66 frominterfering wth novenment of the closure 1link roller 54 there
over, and to allow a linear force to be applied to the trigger 16 to cl ose

the | aV[@o%g%At?ﬁfé‘éﬁ{uﬁ gﬁbted"‘ﬁ%rf&cé Reulel f&%c{uﬁ&‘{h @Qd He@%né@@ar{}&\‘\%la&o IS
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receivi nrﬁq are g@%aeus% h}é%osalse IL e r%ﬂe Sgﬁég]ﬁr%er%e %rcet Pl erﬁ@% ‘Ig)olrﬁml %Ft%ni)%%e can
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rigidity,pe 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

-48 -



condition. The bracket 174 can provide nore rigidity to the curved nenber
172 such that the bending nonment increases adjacent to the bracket 174. In
use, the beam 170 can be |l oaded wthin the housing 12 of the clip applier
10 such that the closure link roller 54 contacts the concave surface, and
the beam 170 can be positioned at an angle such that the closure link roller
54 is farther away fromthe beam when the trigger 16 is initially actuated,
and the closure Iink roller 54 becones closer to the beamas the trigger 16
noves to the closed position. As a result, the resistance to buckling wll
increase as the closure link roller 54 noves thereof and the trigger 16 of
the cli the cl osed position. Al though not shown,
nultiplgqgggng&égﬁfdﬂmgﬁggi Iy be used in a stacked fashion and the
termnal or free end of the bean(s) could be contoured to tailor the

buckl i n@O(]l@&]dB)awaa opegrt-licutingrexpopliat tha lferagreghised torvipsh thefjawk @0 bambr nong 9

[ 00184] di nent surgical clip,applier 10 can
ol ude TEEEARD o G siEE By R oS e P o DAt AEprEap bGP Py memeEs

remai ni 9g;,i98bh Echﬁardj@h{é SHD. AWRhdven MATIGOBIShe ERERNDYUAShAHRNA dpvedsed to

i ndi cate the quantlt% of clips remaining, FIGS. 24A-25 illustrate one

exenpl acynieguriion st tharthe faseq wilkanes thy cam e patses oveathenaw arembess 20 86b. wheel

74 and [ hown in
detail e pREALERYENS (ATHYTERY ol L AR S Rt R MR fhscd St Bl T
cyl i ndr itleeforcg dpalsb vaty xdeld Mesm aliderntieadd passes thérabmnt Awlshevan trhIéIGmé&A 74 is
adapt ed t@ ;otﬁte gg l%%% , |nglud ia»;eth 14$%ffy' ?gﬁhiﬁﬁfround and
adapt ed 2h92H gl & R P e ReaOnS e R R Eat or momber
144, The,dAliam] QinvBREREhe Litkr pEARMAR AofiBihekY iRhubGartdgubalhens, but in
an exenpl ary eribodi ment the in |cator IS inthée formof a

cont r astpemgn doll@hnphﬁjamWI zr;g)ra:lzc@ﬂm the ercg”lle; ]lld‘( %@a haved vametg of ouhhraihapth fers
from the g?naln f ge i ndi cat Cﬁﬂ B }86 Fl G strates
the exefpf S/a?’?{t?yc% Hherdehiigrss a7 e”ﬁe 8“81&@& § T CET ?8 s‘3/

adapt ed j4v veandlihelRBleyhcdbssa9 $& aeiitd theRdvEMeadhdethdign 12 and to couple to t he
feed link coupler 50 and nove as the feed bar coupler 50 and feed bar 38

are noved Accordlng ¥ the indicator actuator 76 can include a protrusion
146, onll§0183hAmersen slgtleduiy [apait &k ASAPPTPORIEN! Bi§ OXFrl9adiBrqhaRismean haysen

1 anges "0y SEH Bt BB L TR MRS P the

i ndi cat everdmat natcbanisib thad isbe thenfgageda bantilevered 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 and noved therewi th. The indicator actuator 76 can
al so include an engagenent nechani sm 148 fornmed t hereon and adapted to
engage the teeth 142 formed on the indicator wheel 74. As shown in FIG 25,
t he engagenent nechani sm 148 on the indicator actuator 76 is in the form of
an armhaving a tab formed on the end thereof for engaging the teeth 142.
[00187] In use, the indicator wheel 74 is rotatably disposed within the
housi ng 12, as shown in FIGS. 26A-26B, and the indicator actuator 76 is
slidably disposed within the housing 12 such that the engagenent nechani sm
148 is positioned adjacent to the indicator wheel 74 and the protrusion 146
ext ends( 0 i l; i ndow 12a
ormed 1258 aFab&RenBlarr B Ehenlne INBICIHR, ffiolg AR HARR 2l 193" A

t he triggmmqmﬁdk&onmwemumﬁﬁgﬂmrmh$ecbb5ednmmﬁmhgnnmaMdvthOfE&mebaﬁmmoupler

50 is noved distally, the indicator actuator 76 will npve distally with the
feed bafcchEaussgat E%eesé(e indisaa 8¢ uaptityef ¢ 313? BERARng, tﬁ%@se%ﬂg%&g@ﬁfrateﬁﬁ% hani sm

148 on E%‘“ﬁer e%%eﬁ%fthaaercgﬁﬁmw Adlca@&qegﬂgfah%&.e%rMM?wah&znﬁnaleg{blcat or

wheel 74 y causin wheel tate as clip 1s advanced into
t he j awsct@@or Fach tine the trigger 16 is actuated to advance a clip 20 into
the jaws 20, the indicator actuator 74 rotates the indicator wheel 76. Wen

the cl I (?]Oéggcn]pt%:rm §2 élml}eflﬁﬁrs%ewﬁliﬁ Qefst%d e}cI!‘:IGSt 9&% (ﬂ%@satﬁlgg ]§O| 0¥ héjs%d 144

on the i pear ornmed in

t he hougknigalZirculaN@r SHiddicadl biept itHa@ défnet heemeeam rabo@nkhiclathk evieell 740s
remain. The contrasting col or pad 144 can_ be apted to occupy the entire

Wi ndgw agaptaghie rotethe Toe wbefédﬁpwweé t%pl”@tfeaneqtbefee}md anbHBPIRE R B enpl ary
nb |
embod ”%Q%ﬁép‘i ggg e gr?’d GRS ‘é‘[}ﬁ%i ang HHiL G &4&&@34@“%‘3 f?ﬁféﬁtb? melfbel Y Sm

that is even e i‘Cat oF Wh romro ng 1n a reverse
di recti om haveaQamete oﬁocu’rﬁgera{mhgcblawmae eslempglatyl eomhodahére thebiadngtoadembereld4 Wi | e

t he anti -back chani sm can e a varjety of configuration t he
enbodi néwpa‘gq%ommfnﬁcwest%e'? rP@g\ﬁﬁw&atcekor Vifedirangg, reflnelp- u&@%d‘gfﬁﬁcf?é‘ﬂ ar ms
73a, 73@wgg§hngﬁyeﬂglgmgabawhkghhy parallel to the axis Y. Each arm 73a,
73b has a paw 75a, 75b formed on a distal-nost end thereof that is adapted

t o engage corresgondlng teeth formed on the housing 12. Wile not shown, the
cor r espdfdBakFlGeds Hivstpicpdic ekonptaty licaphaciagqrr/dun arorpdeail.uShoretyatariéds on an

nnerPRBEGAL 16, GUELIR, AR AGEDR 8ok BFcoMINON el Ul
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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extend into the circular protrusion fornmed around the inner circunference
thereof. As a clipis applied and the indicator wheel 74 is rotated, the
arms 73a, 73b can deflect over the teeth in the housing to nove to the next
position. When the indicator actuator 76 slides proxinmally to return to its
initial position, the arms 73a, 73b will engage the teeth in the housing to
prevent the indicator wheel 74 fromrotating in a reverse direction, i.e.,
returning to the previous position. A person skilled in the art wll
appreciate that a variety of other techniques can be used to prevent backup
of the indicator V\/neel 74. [00189] As previously nmentioned, the surgi cal
clip ap 10 ca artiall» fuI cl.ose éli to a
sur gi ca}[EO eCloseds s Q%GessePar § %lfraﬁﬂsl'ﬂ?ved Staﬂ e Jbée%ro({sa t(?)’%'i 7 ﬁ@]

endoscom@eﬁmg@rmh e $¢wltar Bmmsﬁewbar&ommaeso mim&sma,tthemgagerhm‘dy to
provi de access to a sur.g i cal site.. A cannula or access g
used t o "EREPEMEN A4 meﬁ@dle%rrﬁ?&lat%iéé%ieﬁ@gﬁ therieethd 42 slit@wm#cwﬁbw ?%ﬁ‘kt 0 the
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bl ood ow thro e vessels or ot ucts sone procedures may
require ttlggr s e aafuaaedshadmnceﬁa cLﬁuBQ;]indmﬂhe gziwsp’locehe indicgoetuas@d4trotaes thep t he

I t I |, cli
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ot her wi q@,moﬂttﬂeq%ﬁeﬁer WRED 7& hel %é%lg't(?@pea?r'lﬁ alet»omemub_h imel$h ihdWeutl B, ound
the vessel, shunt, or other o The tissue stop 46 can facilitate

poSi ti orthqrgbydﬁdlwtelgjtam Lzeer Haioumya fervecitmrrgemn $he eontfahteng wilergaad 146 caebe t hen
be act uate %o cause. t ﬁv cP b‘e{? geq bet EE iavvs and positioned
around tH&t goecf”péll %en qhd "™ ° 1 aREPB 'fgepéff?) e to crinp the clip.

Depending on the intended use of the clip, the trigger 16 can be partially

act uat edp0ss} indhottat extrniplary kembodiustinh tie: indivadr whed ¢ cprinkludd an emi-backgp t he
tock tooth | 12b, or it can be fully actuated. The trigger 16 is, then
r el easedn¥chaliEn &g s atdﬁléte?)&‘rlilﬁ‘éﬁ”F S}Ted‘?d'%‘?rl wheg| gsamapiagng a&mrewrée Festiedur e

can be er.%?,pa\?m&:hﬁﬁr bl clﬂ?&@éi%@crtbéntacfte?%h aRAfidd CW!%'Ie Bk Lps.- bail&g%ar%}ﬁcéﬂ“ Il ed

in the ar appreciate further features and advantages 0f the invention
based omayvhevalizoyet cebeﬁgunabad; anbodnbafimsnt sheenidFigl2¢B thehmdlcamenﬁlbdﬂm S not
to be limt r.

o e LS Rt s AR RRGELSHBELI, SPOND £ eseribgd, oxcept, as
herei n ang hgXPpASISISY, TICRFRQ GH L8 staRMBLIEnA Yhet RIf i@ NCRlaptad td\@igage entirety.
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 whee!l 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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[00191] What is clainmed is: -52 CLAIMS: 1. An inproved endoscopi c surgica
clip applier (10) having jaws (20) which close together to approxinate
tissues to be clipped and a clip advanci ng assenbly adapted to 5
sequentially advance a plurality of clips (36) into the jaws, conprising: a
portion of the clip advanci ng assenbly including an el ongate feeder shoe
(34) that is disposed within a clip track (30) and novable toward the jaws
to advance a plurality of clips sequentially into the jaws; and the feeder
shoe being adapted to generate friction with the clip track to prevent 10
uni ntentional novenent of the feeder shoe within the clip track, and being
adapt ed nth i dvanci n ce the
feeder § mlncl§§u¥$gsmgmﬁg?%c?ggpg88n$HQ% ﬂ"‘?ﬁme eedé%e%% e0ﬁ§§e%ﬁ%ﬂ

pr ef or metbwcirdugh a\eareesélmr daend dets, @Rl isgte ploceturaémiynidtjuird the ubOold $hudi. nal axi s
is bent (3% } in a free state such that the feeder shoe forns a 15
canti | evBEEd! ¢t sangh ‘\‘/WWS%W@%@H VGESEIAC O sasarecths hunt todke vessel: Wnerel n the

bend of Ahe.i eclrsu ikt s efsrlﬁ b N8l caf RIS thodfiBea thiidiBh dneof  the
i anit s s Shp g‘?:[?r

f eeder shoe a ie clip generating a frlc Ional drag
force. 2@nfula Eﬁ’rmheewmhasmtocpiucectmtcgihe alrgehi gite appositem thd Piwsdl0 ardwidithd yesedler ei n

the clip,track i.ncl udes a suppart,.surface with,op os d side walls
extend|E@“Wh@F§é gﬂ& Tﬁﬁ&”%ﬁéﬁ@ﬁﬁ Fﬁ ”ﬁ@@@B?“@HB%OF@ d?9m5ﬁ9ﬁ5§%ﬁ

bet ween dheTRPPREEMN 63daf W& eSchidfa to 8283 a cﬁém%e aﬁbﬂ]&wbgﬂw@eﬁ the! {hxps appl i er of
claim1, further conprising: a housing (12) having a trig 6) novably

coupl ed pobiéipegdoaraynd the thget sitg, m@) to aansegtheljamg 201e elope f@mr\mn e@b@o@éﬂﬁn}im@ (20)
for mad W tRe m't 5%9 us%nocfl the ceflp, %e trlgge:r)’ 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 ctaimed is:
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CLAIMS:

1. An improved endoscopic surgical clip applier (10) having jaws (20) which close
together to approximate tissues to be clipped and a clip advancing assembly adapted to
sequentially advance a plurality of clips (36) into the jaws, comprising:

a portion of the clip advancing assembly including an elongate feeder shoe (34)
that is disposed within a clip track (30) and movable toward the jaws t0 advance a
plurality of clips sequentially into the jaws; and

the feeder shoe being adapted to generate friction with the clip track to prevent .
unintentional movement of the feeder shoe within the clip track, and being adapted to
move when the clip advancing assembly is actuated to advance the feeder shoe distally;

characterised in that;

the feeder shoe has a preformed cantilevered or bowed configuration so that its
longitudinal axis is bent (35" in a free state such that the feeder shoe forms a
cantilevered spring when compressed within the clip track; and

wherein the bend of the feeder shoe as well as the terminal ends (34a', 34b") of

the feeder shoe apply a force to the clip track, generating a frictional drag force.

2. The endoscopic surgical clip applier (10) of claim 1, wherein the clip track (30)
includes a support surface with opposed side walls extending therealong, and wherein

the feeder shoe is slidably disposed between the opposed sidewalls (80a, 80b).

3. The surgical clip applier of claim 1, further comprising:
a housing (12) having a trigger (16) movably coupled thereto and a shaft (18)

extending therefrom with opposed jaws (20) formed on a distal end thereof.
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