SURG CAL CLI P APPLI ER METHODS FI ELD OF THE | NVENTI ON [ 0001] The
present invention relates broadly to surgical devices, and in
particul ar to nethods and devices for applying surgical clips to
ducts, vessels, shunts, etc. BACKGROUND OF THE | NVENTI ON [0002] In
recent years surgery has markedly advanced through the performance of
| apar oscopi ¢ and endoscopi ¢ surgi cal procedures such as

chol ecystectom es, gastrostom es, appendectom es, and hernia repair.
These procedures are acconplished through a trocar assenbly, which is
a surgical instrunment used to puncture a body cavity. The trocar
typically contains a sharpened obturator tip and a trocar tube or
cannul a. The trocar canrSIRGICGALCHIPARPLIBRMEREQI n t 0 access the
body cavity, by using the obturator tip to penetrate the skin: After
penetra@hgq)or ﬁ is renoved and the trocar cannul a renains
in the bod IS throug this cannula that surgical instrunents are
pl aced. [0003] One surgical instrunent that is conmmonly used with a
trocar CQARALTHe present inventorcglates bigadlyppsurgieal flomices,agd in prgticuldsitomethods and
vessel , r b ssue during surgery.
Most cl .dg“ge%g ra@ﬁlgﬂgtsm?l% I@?Pﬁa@g@%gelsdﬁ%g& kch an el ongate shaft
havi ng a pair of anabIe opposed jaws fornmed on an end thereof for
hol di ng BKGROUNPPORTHEFHVENTI@NI p t her ebet ween. The jaws are
positioned around the vessel or duct, and the clip is crushed or

f or med |

the pri g‘?bogr@ rcﬁ%{?%%lgps)g gérpﬁa%%ﬁé%eﬁ%}%ggﬁé or rﬁe gfg‘q"%é‘%]grﬁ%%w%
requi r e apd edbsepit 'sm'gmgi paovadwreosudh ssadheldcystevtomizg} gastiostomipo amh&ecMwS
oper at e. i S need ecise timn has in the
oo o BT B e TR RSO alego Ao A0 T BRI SR  of
the cli @uxgiamlmse:mﬁlenﬂ\ﬁéwtorpnmmearbbd)edawy aHeltioedrsypadatle cb'r&ﬁnéia sharpened
spring-1 oaded C|I£ advan assegﬁ to adv nce one, or

t hr ough °PHEE g R 6?‘0"&3551 88 apgula hEéqu@scamu a i ppserted jato %‘“’b‘ﬁ ﬁF‘"éFSn a
nmechani $EHody c t?\b‘?ﬁlknhgﬁe%ﬁﬂrﬁ&mpa Qpa{eﬁht@ﬂ{e's%l Aftrel Péhefhtion, the @thﬁafb%
device before th ipis formed dr awbacks of current cl i p
appl i er & rﬁme*fqddéd th%mpmmqulatrym#las dhody.al isthonpls Bip wappils tat sygiqahe

j aws byninﬁr&ﬁgggﬁﬁc&pder a variety of conditions. Many devices
require tu

- [0003] 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
jaws formed on an end thereof for holding and forming a ligation clip therebetween. The jaws
are positioned around the vessel or duct, and the clip is crushed or formed on the vessel by the

closing of the jaws.

[0004] In many of the prior art clip appliers, the feeding and forming mechanisms require precise
timing and coordinated movement of components to operate. This need for precise timing and
control has resulted in the need for complex mechanical designs, thereby increasing the cost of
the clip appliers. Many prior art clip appliers also use a spring-loaded clip advancing assembly
to advance one or more clips through the shaft of the device. As a result, the jaws must contain a
mechanism for jyreventing accidental projection of the clip from the device before the clip is
formed. Other drawbacks of current clip appliers include the inability to handle an overload

applied to the jaws by the trigger under a variety of conditions. Many devices require full
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closure of the jaws, which can result in overload on the jaws when

t he vessel or duct positioned therebetween is too large to allow ful
cl osure, or when a foreign object is positioned between the jaws.

[ 0005] Accordingly, there remains a need for inproved nethods and
devices for applying surgical clips to vessels, ducts, shunts, etc.
SUMMVARY COF THE | NVENTI ON [ 0006] The present invention provides nethod
and devices for applying a surgical clip to a vessel, duct, shunt,
etc. In one exenplary enbodi nent, a surgical clip applier is provided
having a housing with a trigger novably coupled thereto and an

el ongate shaft extending therefromw th opposed jaws forned on a

di stal end thereof. The trigger is adapted to advance a cli

posi t i orflostre ofthe jevisevhiel panyTReilY in qerlogdhen the jafis raren e VFWJsOffdP%irPPﬁHOWBe n

posi ti onyd QAo %gg&f] %&% Ll!o%"fuilglogﬁrb gy thQﬁ"a GlrdiPn P9Sdt§ \}fb@ﬁgned between the

t her ebet ween. e surgical clip applier can have a variety of
confi gugats.ons, and it can |nclude a variety of features to
facilitate advancenent and formation of a surgical clip. In one

embodi "ggqom gtt%rcﬁygegtﬁe% eSilatrd 228 foFﬁn&»t?thég h{tﬁtto tﬁs'sdfsf {arpllf t hat

is slid I SPOS Fhthe e el ong that ed to
drive amm@&abmmmnemgmmgmnmiﬂnmmpﬂthrough t he eIongate shaft. In an
exenpl ary enbodi nent, the feeder shoe can be adapted to nove only in

a distal $@§ %§QT#Q§ roxi ml novenment of the feeder shoe is
substantﬁﬂﬂ éigggﬁg ebgfongate shaft can also include a clip
track dlsposed therein and adapted to seat at |east one surgical

clip. THeoU6d éﬁepresdm i;welaimnb:eovéde's datinb# antl dposetir epplyinga surgical icliptotar ack.
[ 0008] A var ni_gue n I .
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formed therein for receiving the tang to prevent proximl novenent of

t he feedB8PPIFAPRCEIHPRFAtPRICREFTESNt rack. I n anot her exenpl ary
enbodi ment, the feeder shoe can include a tang and the feed bar can

i ncl ude [ew?mi sudk8t42 BliS applieRs hiveer Rty aNebnagaRiiafd, 4nQ a8 @@Ride 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 clongate shaft
and that is adapted to drive at least one surgical clip through the elongate shaft. In an exemplary
embodiment, the feeder shoe can be adapted to move only in a distal direction, such that
proximal movement of the feeder shoe is substantially prevented. The elongate shaft can also
include a clip track disposed therein and adapted to seat at least one surgical clip. The feeder

shoe can be slidably disposed within the clip track.

[0008] A variety of techniques can be used to facilitate distal movement and prevent proximal
movement of the feeder shoe. In one exemplary embodiment, the feeder shoe can include a tang
adapted to engage the clip track to prevent proximal movement of the feeder shoe within the clip
track, yet allow distal movement of the feeder shoe within the clip track. The clip track can
include several openings formed therein for receiving the tang to prevent proximal movement of
the feeder shoe within the clip track. In another exemplary embodiment, the feeder shoe can

include a tang and the feed bar can include several detents formed therein and adapted to engage
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the tang to noVe the feeder shoe distally when the feed bar is noved
distally. [0009] In another enbodi nent, the elongate shaft can
include a feed bar slidably disposed therein and coupled to the
trigger such that novenent of the trigger toward a cl osed position is
adapted to advance the feed bar distally thereby advancing the feeder
shoe distally. By way of non-limting exanple, the feed bar can be
coupled to the trigger by a trigger insert that is mated to the
trigger, and by a link that extends between the trigger insert and
the proximal end of the feed bar. The proximal end of the feed bar
can include a coupler that is adapted to receive a portion of the
link. The feed bar can also include a distal end having an advancer
that i s thedengtiemove Go &sdergboedistalit whenrtessieedhar 5 ragved distallyi ve t he
distal-nmost clip into the jaws. In certain exenplary enbodi nents, the
f eed barooegpmtaﬁotﬂg%%sﬂn&ﬁ& ﬁ@%ﬂgat@mﬁ'cm fnb1gla ﬁga/@aﬂgﬁ&%w ngiosa
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adapt ed féed bl iTHaploxint b 6fahd faed bdr icah ihéladda @aplet BatTH¥dipted t@redditd Al
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and t hatemb@dnaem&ptt@cfeﬁtdd)aacqndxﬁ/ada%wp epgIgeRndrinitiae admcefr@@a@ﬁa iteJemost
within t g&% a plurality of
openi ngshfg@rrtgp abvﬁgquéﬁt?l};?ﬁtﬁ%ggve#l{sn ngt %’ i?éﬁi’é to prevent proxinal
novenent of the feeder shoe within the C|IP track. [0011] The clip
advanci nﬁ@lalslgémihv ephpdigieatoa flitcadyansing asssadlyfar advanping aclindbrougha suggical
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the feed bar can include a urallé% etents forned thereln t hat

are adaprosemenbolipgfigler ebps itiimthe slimbick, addhat isedantedstadlowidistal moyengabn
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bar can i1 nclude a coupler Is ad to rece

coupl i ngherdirefof meelvipathettangdo preveyy eroxisial mosemayit ofthe fﬂedqs shgpovithan theclip 1 2]
An exenpg y nmethod for advancing a surgical clip through an el ongate
shaft of a surgical clip applier is also provided. In one enbodi nent,
a feed bar can be distally advanced within an el ongate shaft of a

sur gi cal0@ ] Thegpp hdvancing)asgemhlardnelsgrinchedea feedddethatih edaptiddp owple tat hi n
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engage amblédihet thenlistal ehd of thnftedbarang Riclubearcddvincer that is adapted to engage a

distal-most clip to drive the distal-most clip from the clip track into jaws formed on a distal end



bet ween opposed jaws formed on a distal end of the elongate shaft.
The nethod can also include proximally retracting the feed bar within
the el ongate shaft while the feeder shoe is maintained in a
substantially fixed position. [0013] In another exenplary enbodi nent,
a nethod for applying a surgical clip is provided and includes novi ng
a trigger coupled to a housing a first distance toward a cl osed
position to actuate a clip advancing assenbly di sposed within the
housi ng, thereby advancing a clip into a jaw assenbly forned on a
distal end of the elongate shaft, and further noving the trigger a
second di stance toward the cl osed position to actuate a clip formng
assenbl y di sposed wi thin the housing, thereby formng the clip

di sposedPiwistical dipapplighy Bosethen sremplRy smbpdight. the fesilershpaganynclidegfane,
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can i nclad® aripger ofa suegiedl viimgppliember pivotal ly and slidably disposed
in a housing and having a surface with a first end and an opposed
second L.AS) [ n e '
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can include a Spri I sposed around a spring post, an pl unger
sl i dabl yprotigphgwtiactiop sheifeds bapwithia theplingefe gadt whilsdhhigeden ghog ihwaigitained in
formed the . Qg% d to conpress the spring upon slidable
nnvenenty%éagﬁ%ﬁgﬁﬁn egﬁfgmard the spring post. [0016] In another

embodi ment, the housing can include a pivoting assenbly that is

coupl ed [96t3)Eemotiveefecoptasy ernbralingntg rsthmddor apptyingreutgicas cling's azyided hyd
such that .pLvotin | v, l.j
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force-r e@éﬁ’%qgénﬂ’?éiﬁfbar ‘E‘S _ qd 8t E‘F \9@%"1“? %ﬁ 'taﬂgtfu T PPY/Be %I%ﬁﬁ%@ to
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assenbly upon pivotal novenent thereof. ] ) i
housing, thereby forming the clip disposed within the jaw assembly. The trigger is preferably
pliant relative to the clip advancing assembly during actuation of the clip forming assembly. The

clip forming assembly can also be pliant relative to the jaw assembly during actuation thereof.

[0014] In other aspects, an overload mechanism is provided for use with a surgical device. In
one exemplary embodiment, the overload mechanism can include a force-receiving member
pivotally and slidably disposed in a housing and having a surface with a first end and an opposed
second end, and a biasing assembly disposed in the housing and adapted to resist movement of

the force-receiving member. In an exemplary embodiment, the resistance increases from the first
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[0017] In another enmbodinent, a surgical clip applier is provided
havi ng an overl| oad nechani sm for preventing overload of a closing
force applied to jaws of the clip applier. In one exenplary

enbodi ment, the surgical clip applier can include a housing having a
trigger novably coupled thereto, an el ongate shaft extending fromthe
housing with opposed jaws formed on a distal end thereof and novabl e
bet ween an open position and a closed position, and a camm ng
assenbly di sposed within the housing and the el ongate shaft and
coupled to the trigger. The camm ng assenbly can be adapted to apply
a closing force to the jaws upon actuation of the trigger to nove the
jaws fromthe open position toward the cl osed position. The camm ng
assenbl YneBheseewdsad-adapt ed to transfer the closing force to an
over |l oad mechani sm di sposed within the housing when the closing force

i s greaf{@n st TiafoRe-tRSivipaabenianthie: Diekly@ReonTRERAAGsSHIt ih@e ehibodiment
applied to the canmm ng assenbly. In an exenplary enbodj nent, the

resi st afedOTEHTIHEING Fufach famedrbersam isgrpitiened sfitine® opening ndhekousiaguThed
to nmove gihercbdViRg AR S ARRR RADbLHoR that RUMpRklE FecSivO R Rilc BB hilvd
[0018] While various techniques can be used to couple the canunin
assenbl yovivg thedorgeeackiving mvitkimthej housings ardassepdral pprtniihad isedapted toe
cami ng : i | - [RVAP . f .
coer) oo SRE TRk TP Rt bR 8 LRSI PR WA PRhulig
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over |l oad. nechani.sm as t.he tri.gger is,actuated to cause_the 1 ng
assenbi orEe ARURAT S 4 e fie SRR epina el AT oot SBRye
posi t i odispdsbérefativ € R-thegring pog asdlidvingea hedd fohReda@tdmund a0BEdias cafiprésn
be adapted to resis venent i.n a proximal direction and the
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camm ng assenbly to nove relative to the force-receiving surface and
t 0 nove [40h6] Thai@hdrleabbdifent)de Rowati dah BB31uHOYPH6tirgSscalbDSBak i Osiipleldon.

[ 0019] Ln anot her exenpl ary ean?in%nt, t he qverl oad nechani sm can
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assenbl y s a 0 apply a resistance to the profile |ink.
In one exenpl ary enbodi ment, the biasing assenbly can be coupled to
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transferred to the overl oad mechani sm di sposed within the surgical
clip applovethe jaws fiom ths apg nosiion sl the plesed ppgtiona lde ampping assembly can

also be adapted to transfer the closing force to an overload mechanism disposed within the

housing when the closing force is greater than a resistance of the overload mechanism that is

applied to the camming assembly. In an exemplary embodiment, the resistance of the overload



force of the overload nmechani smincreases as the jaws are noved from
an open position toward the closed position. [0021] Wile the

overl oad nechani sm can have a variety of configurations, in one
enbodi ment the overl oad nmechani sm can include a force-receiving

el enent that is adapted to receive the closing force, and a biasing
assenbly that is adapted to resist novenent of the force-receiving

el ement in response to the closing force. The surgical clip applier
can include a canm ng assenbly that is adapted to apply the closing
force to the jaws, and that includes a roller nmenber that rolls
across the force-receiving elenent as the closing force is applied to
the jaws. The threshol d %orce of . the ovenloa& chani sm.can ingrease
as the MSFIRBIMAIFREIS jof force Zequped Ry S ipws rerB dha AP PAYEATERY 2rd fhe
parti culREed paki@on.t he roller nenber rolls across a first portion of
the force-receiving elenment, the force-receiving el enents can pivot

if the closing. force is greater than the threshold force, and en
the rol [ 8hihibeyariods feshnigues can by used s RoPAKGING pamiBe apspably to the ovetioad
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In an exenpl ary enbodi nent, the trigger has two sequential stages of
actuati The trigger can be effective tg actuate the clip advancing
s el WA g hatrre & biyGient Mot sieveling b velie 6RoILR Foe
t 0 act uatprof&EniClidEbly A FigalBSiERld theleih bitDhalyving tscfonedecivagautihce
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BRI EF DESER PrreoagsDopensesifcrity foepeaips foeed Manbeusitewl ' {5 mor e
fully ungdeiileQffadecMnbnge { st IMiROMaS AdabRd triessyd Atolce 'Ifortzrii‘xlﬁﬂlly' n
conjunction With the acconpanying draw ngs, in which: [0024] FIG |A
i s a si deovirigdhe fofceaersivingangiter yithinhahavsing, apd a second pirtien tha is pdapted to
applier; . [ £xpladediyi . i C i p
o rede}0% roEdoPrtiohily v} Bk RTE g entler LA THE SR, Fhd
overload mechanism can also include a biasing assembly that is adapted to apply a resistance to
the profile link. In one exemplary embodiment, the biasing assembly can be coupled to the
profile link by a pivoting assembly that is adapted to pivot upon pivotal movement of the profile
link, and that is adapted to slide upon slidable movement of the profile link to apply a force to

the biasing assembly to overcome the resistance.

[0020] Methods for applying a surgical clip applier having an overload mechanism are also
provided. In one exemplary embodiment, a closing force can be applied to a pair of opposed
jaws formed on a surgical clip appiier. The closing force can be effective to move the opposed
jaws from an open position to a closed position. When the closing force is greater than a
threshold force of an overload mechanism, the closing force is transferred to the overload

mechanism disposed within the surgical clip applier. In an exemplary embodiment, the threshold



[0026] FIG 2Ais a top view of a jaw retainer assenbly of the
surgical clip applier shown in FIG 1A, [0027] FIG 2B is a bottom
view of the jaw retai ner assenbly shown in FIG 2A; [0028] FIG 2Cis
a side view of the jaw retainer assenbly shown in FIG 2B; [0029]
FIG 2D is a cross-sectional view of the jaw retai ner assenbly shown
in FIG 2C taken across line DD, [0030] FIG 3Ais a top viewof a
feeder shoe for use with the jaw retai ner assenbly shown in FIGS.
2A-2D; [0031] FIG 3B is a bottomview of the feeder shoe shown in
FIG 3A; [0032] 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
t he Jaw ret |ner shown in F] GS. 2A-2D; 50033] FIG . 4B is a
si de’ vi & ’g‘?"’é nisgHICIGRSCE #nG JBWE 215 AOVEH HOR 2R 9PEN RSSitigA toyrred
the pr OmerEﬁJ'sec?ﬂHm@ﬁ. the jaw retainer shaft shown in FIGS. 2A and 2B,
showi ng the feed bar in a proximal-nost position;

[0021] While the overload mechanism can have a variety of configurations, in one embodiment
the overload mechanism can include a force-receiving element that is adapted to receive the
closing force, and a biasing assembly that is adapted to resist movement of the force-receiving
element in response to the closing force. The surgical clip applier can include a camming
assembly that is adapted to apply the closing force to the jaws, and that includes a roller member
that rolls across the force-receiving element as the closing force is applied fo 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.

[0022] 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
adapted to actuate a jaw assembly formed on a distal end of the elongate shaft to form a surgical
clip. The trigger can be coupled to the housing and adapted to actuate the clip advancing
assembly and the clip forming assembly. In an exemplary embodiment, the trigger has two
sequential stages of actuation. The trigger can be effective to actuate the clip advancing
assembly during the first stage of actuation, and it can be effective to actuate the clip forming
assembly during the second stage of actuation while being pliant relative to the clip advancing

assembly.



[0034] FIG 4Cis a side view of the feed bar and jaw retai ner shaft
shown in FIG 4B, showing the feed bar in a distal-npbst position;
[0035] FIG 4D is a side view of another enbodi nent of a proximal end
of a feed bar shown in connection with the proxinmal end of the jaw
retainer shaft shown in FIGS. 2A and 2B, showing the feed bar in the
proxi mal - nost position; [0036] FIG 4E is a side view of the feed bar
and jaw retai ner shaft shown in FIG 4D, showing the feed bar in a

di stal -nost position; [0037] FIG 4F is a side view of yet another
enbodi ment of a proximal end of a feed bar shown in connection with
the proximal end of the jaw retainer shaft shown in FIGS. 2A and 2B,

show ng E@f% 6%@ ' —Qfﬁ ' - ost position; [0038] FIG 4Gis
a side ﬁ( E§ ﬁ%lgg)r{) Q% Sret ai ner shaft shown in FIG A4F,
showi ng the feed bar in an internediate position;

[0023] The invention will be more fully understood from the following detailed description taken

in conjunction with the accompanying drawings, in which:

[0024] FIG. 1A is a side view of one exemplary embodiment of a surgical clip applier;

[0025] FIG. 1B is an exploded view of the surgical clip applier shown in FIG. 1A;

[0026] FIG. 2A is a top view of a jaw retainer assembly of the surgical clip applier shown in
FIG. 1A;

[0027] FIG. 2B is a bottom view of the jaw retainer assembly shown in FIG. 2A;
[0028] FIG. 2C is a side view of the jaw retainer assembly shown in FIG. 2B;

[0029] FIG. 2D is a cross-sectional view of the jaw retainer assembly shown in FIG. 2C taken

across line D-D;

[0030] FIG. 3A is a top view of a feeder shoe for use with the jaw retainer assembly shown in
FIGS. 2A-2D;

[0031] FIG. 3B is a bottom view of the feeder shoe shown in FIG. 3A;

[0032] 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;

[0033] 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

proximal-most position;

[0034] FIG. 4C is a side view of the feed bar and jaw retainer shaft shown in FIG. 4B, showing

the feed bar in a distal-most position;

[0035] FIG. 4D is a side view of another embodiment of a proximal end of a feed bar shown in



[0039] FIG 4H is a side view of the feed bar and jaw retai ner shaft
shown in FIG 4F, showing the feed bar in a distal-npbst position;
[0040] 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; [0041] FIG 5B is a side perspective view of another enbodi nment
of an advancer that is configured to couple to a distal end of the
feed bar shown in FIG 4A; [0042] FIG 6A is a cross-sectional view
of a clip advancing assenbly, which includes the jaw retainer
assenbly shown in FIGS. 2A-2D, the feeder shoe shown in FIGS. 3A-3B,
and the feed bar shown in FIG 4A, show ng the feed bar in an
initial, proximal position relative to the clip track of the ja

r et ai nefoaSaioRHIfthg oMl qudof the gy Etaines Flsdshever i G 2&@@@%&%&
clip aqufédlggr ﬂ?ﬁ@d?@i%aﬁ%@é’é’?oéﬁb +! G 6A, show ng the feed bar noved
Y,

in a distal direction FIG 6Cis a cross-sectional view of

the cli qugdvanm ng assenbly shown in FIG 6B, showing the feed bar
nmoved f (FBPIHGHE tsa(sidg VIWr%fyemawaw@am@éh@r showadn Bl 4B, doming

supply ﬁie?%%%ﬁn@d?&a@-‘rﬁo‘étﬁsﬂ&ﬂe feeder shoe in a distal direction;

[0037] FIG. 4F is a side view of yet another embodiment of a proximal end of a feed bar shown
in connection with the proximal end of the jaw retainer shaft shown in FIGS. 2A and 2B,

showing the feed bar in the proximal-most position;

[0038] 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;

[0039] 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;

[0040] 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. 44;

[0041] 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;

{0042] 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;

(0043] FIG. 6B is a cross-sectional view of the clip advancing assembly shown in FIG. 6A,

showing the feed bar moved in a distal direction;

[0044] FIG. 6C is a cross-sectional view of the clip advancing assembly shown in FIG. 6B,
showing the feed bar moved further distally, thereby moving the feeder shoe and a clip supply

disposed distally of the feeder shoe in a distal direction;



[0045] FIG 6D is a cross-sectional view of the clip advancing
assenbly shown in FIG 6C, showing the feed bar returned to the
initial, proximal position, shown in FIG 6A while the feeder shoe
and clip supply remain in the advanced position shown in FIG 6C,
[0046] FIG 6E is a bottom perspective view of the advancer shown in
FIG 5A disposed within the clip track of the jaw retai ner assenbly
shown in FIGS. 2A-2D, show ng the advancer in a proxi mal - nost
position; [0047] FIG 6F is a bottom perspective view of the advancer
shown in FIG 6E, showi ng the advancer in a distal-npst position
after advancing a clip into the jaws of the surgical clip applier;

[0048] E | s.a side rspective, vi.ew.of a pair,of.jaws e
ur gt cal0E] HoL iR SoS iR Hnddp hefineBp e Bnb 8% 05,40

|[oer sp ]ECtshMﬁngihe\ﬁeﬂbaﬁetﬁﬁﬂﬂ tothe iisigal Wirdtimalpesijie)yShAMOFIGNG A While Te

0050] EI Is a.to erspective view of .a push.r that i s adapted
to couplfe ?Tég??@‘déﬁwlg’ﬁgﬁmgﬁ “ﬁh&ad‘@n?“grp"ﬂﬂ% “’E‘H‘élg]gia Felative to
the jaws shown in FIG 7; [0051] FIG 10A is a top view of the cam

shown i ot6FIGE6E dudofomiperspéttive @iew of the\wtvanter Ehdsm i, FIG hiwdiisgpstdeitiiam
in an initial posjition and the j open,;
the clip tracF;)k of the jaw retamer aSSGD'{b?y\ASIOW]Fl) ‘ian FIGS. 2A-2D, showing the advancer in a
proximal-most position;

[0047] 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;

[0048] FIG. 7 is a side perspective view of a pair of jaws of the surgical clip applier shown in
FIG. 1A;

[0049] FIG. 8 is a side perspective view of a cam for use with the jaws shown in FIG. 7;

[0050] FIG. 9 is a top perspective view of a push rod that is adapted to couple to the cam shown

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

[0051] 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;

[0052] 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;

[0053] FIG. 11 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;

[0054] FIG. 12 is a top view of a distal end of the surgical clip applier shown in FIG. 1A

showing the tissue stop shown in FIG. 11 positioned between the jaws shown in FIG. 7,

[0055] FIG. 13 is a side, partially cross-sectional view of the handle portion of the surgical clip
applier shown in FIG. 1A;
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[0052] FIG 10Bis a top view of the camshown in FIG 8 coupled to
the jaws shown in FIG 7, show ng the cam advanced over the jaws and
the jaws in a closed position; [0053] FIG 11 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 assenbly shown in FIGS. 2A- 2D
[0054] FIG 12 is a top view of a distal end of the surgical clip
applier shown in FIG | A showing the tissue stop shown in FIG 11
positioned between the jaws shown in FIG 7; [0055] FIG 13 is a
side, partially cross-sectional view of the handle portion of the
surgical clip applier shown in FIG 1A, [0056] FIG 14 is a side
perspective view of a trigger insert of the surgical clip applier
shown i OOSEIEIGI I is peES PRrsiectye ViGnof atriggs ingert pithe pugicdlwip epmigr thowo e
|hi|f of Fﬁ}.flﬂ?d bar coupler of the surgical clip applier shown in FIG

[0057] FIG. 15A is a side perspective view of one half of a feed bar coupler of the surgical clip
applier shown in FIG. 1A;

[0058] FIG. 15B is a side perspective view of the other half of the feed bar coupler shown in
FIG. 15A;

[0059] 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;

[0060] 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;

[0061] 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;

-—-- [0062] 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;

[0063] FIG. 17D is a side, partially cross-sectional view of a portion of the handle of the surgical

clip applier shown in FIG. 17A, showing a clip forming assembly actuated;

[0064] FIG. 18 is a side view of a closure link roller that forms part of a ¢lip forming assembly
of the surgical clip applier shown in FIG. 1A;

[0065] FIG. 19 is a top perspective view of a closure link that couples to the closure link roller
shown in FIG. 18 to form part of a clip forming assembly of the surgical clip applier shown in
FIG. 14;

[0066] FIG. 20A is a top perspective view of a closure link coupler that couples to the closure
link shown in FIG. 19 and that also forms part of the clip forming assembly of the surgical clip
applier shown in FIG. 1A;

-11-



[0058] FIG 15B is a side perspective view of the other half of the
feed bar coupler shown in FIG 15A; [0059] FIG 16 is a top
perspective view of a flexible link that fornms part of a clip
advanci ng assenbly of the surgical clip applier shown in FIG 1A
[0060] FIG 17A is a side, partially cross-sectional view of a
portion of the handle of the surgical clip applier showmn in FIG 1A
showi ng a clip advancing assenbly in an initial position; [0061] FIG
17B is a side, partially cross-sectional view of a portion of the
handl e of the surgical clip applier shown in FIG 17A, show ng the
clip advanci ng assenbly partially actuated; [0062] FIG 17Cis a
side, partially cross-sectjonal, view of a port h% of the handl e of

the sur §i06AIFIE] 395 1ap BriteIn visHbthe dpspiednk shasm ia fyiZ04 onrled jojthe push rod
advanci ggriass stitla¥inkdhé ¥mesditadt 8¢ bibHeddmdnt BspokéDnksid Si de,

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

surgical clip applier shown in FIG 17A, showing. a clip fornjng
assenbl W%&Iﬁﬁt - is p Gosum vwm'}&fsclqsgreémk Fllfé"“\}l’@%’-&io Oeplsfg@r%e Pyshged

roller Brﬁb b A BavRBhotRlr ethbblibRnf % Widtely BR:EASipol thddgnsur gi cal
clip applier shown rn FIG 1A

[0069] FIG. 21A is an enlarged side perspective view of an anti-backup mechanism of the
surgical clip applier shown in FIG. 1A;

[0070] FIG. 21B is a perspective view of a pawl mechanism of the anti-backup mechanism

shown in FIG. 214A;

[0071} 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;

[0072] FIG. 22B is a side, partially cross-sectional view of a portion of the handle of the surgical
clip applier shown in FIG. 224, showing the anti-backup mechanism in a partially actuated

position;

[0073] FIG. 22C is a side, partially cross-sectional view of a portion of the handle of the surgical

clip applier shown in FIG. 22B, showing the anti-backup mechanism in a fully actuated position;

[0074] FIG. 22D is a side, partially cross-sectional view of a portion of the handle of the surgical
clip applier shown in FIG. 22C, showing the anti-backup mechanism returning to an initial

position;

[0075] FIG. 22E is a side, partially cross-sectional view of a portion of the handle of the surgical
clip applier shown in FIG. 22D, showing the anti-backup mechanism returned to the initial

position;

[0076] FIG. 23A is an exploded view of an overload mechanism of the surgical clip applier
shown in FIG. 1A;

[0077] FIG. 23B is a partially cross-sectional view of the overload mechanism shown in FIG.

-12 -



[0065] FIG 19 is a top perspective view of a closure link that
couples to the closure link roller showmn in FIG 18 to formpart of a
clip form ng assenbly of the surgical clip applier shown in FIG 1A
[0066] FIG 20A is a top perspective view of a closure |ink coupler
that couples to the closure link shown in FIG 19 and that al so forns
part of the clip form ng assenbly of the surgical clip applier shown
in FIG 1A, [0067] FIG 20Bis a bottomview of the closure |ink
shown in FIG 20A coupled to the push rod of FIG 9 and havi ng one
enbodi nent of a biasing el enent disposed therein; [0068] FIG 20Cis
a bottomview of the closure link shown in FIG 20A coupled to the
push rod_of FIG 9 and having anot her enbodi ment of a _bi asing el enent
di sposed3ATBpwing fhcmwg]llnmﬁger Breicomungigtogqpiastyath the prefilsdinkipect i ve
view of an anti-backup nmechani sm of the surgical clip applier shown

i n FI G [008] H180XHY] is klpsatialyl BodsSsetioRGGdweSH the/ & eMbMn&hads? S wr TR FI@Ni sm
of the anti-backup nechani sm shown in FIG 21A .
23B, showing the closure link roller applying a force to the profile link causing the profile link to

pivot;

[0079] FIG. 23D is a perspective view of another embediment of an overload mechanism for use

with a surgical clip applier;

[0080] FIG. 24A is a side perspective view of a clip quantity indicator wheel of the surgical clip
applier shown in FIG. 1A;

[0081] FIG. 24B is a side view of a clip quantity indicator wheel shown in FIG, 24A;

[0082] FIG. 25 is a top perspective view of a clip quantity actuator for use with the clip quantity

indicator wheel shown in FIG. 24;

[0083] FIG. 26A is a side, partially cross-sectional view of a portion of the handle of the surgical
... clip applier shown in FIG. 1A, showing movement of the clip quantity actuator of FIG. 25 and
the clip quantity indicator wheel of FIG. 24; and

[0084] FIG. 26B is a side, partially cross-sectional view of a portion of the handle of the surgical
clip applier shown in FIG. 26A, showing further movement of the clip quantity actuator of FIG.
25 and the clip quantity indicator wheel of FIG. 24,

DETAILED DESCRIPTION OF THE INVENTION

[0085] The present invention generally provides a surgical clip applier and methods for using a
surgical clip applier to apply surgical clips to a vessel, duct, shunt, etc., during a surgical
procedure. An exemplary surgical clip applier can include a variety of features to facilitate
application of a surgical clip, as described herein and illustrated in the drawings. However, a
person skilled in the art wiil appreciate that the surgical clip applier can include only some of

these features and/or it can include a variety of other features known in the art. The surgical clip
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[0071] FIG 22A is a side, partially cross-sectional view of a
portion of the handle of the surgical clip applier showmn in FIG 1A
showi ng the anti-backup nechanismin an initial position; [0072] FIG
22B is a side, partially cross-sectional view of a portion of the
handl e of the surgical clip applier shown in FIG 22A, show ng the
anti - backup nechanismin a partially actuated position; [0073] FIG
22C is a side, partially cross-sectional view of a portion of the
handl e of the surgical clip applier shown in FIG 22B, show ng the
anti-backup nmechanismin a fully actuated position; [0074] FIG 22D
Is a side, partially cross-sectional view of a portion of the handle

of the surgical clip applier shown in FIG 22C, show ng the
anti - bacqmlger sescrbed herain ismrrely HgEndes 19 ferrsspnticgap GeMplash Smbgsipets- F| G,
22E is a side, partially cross-sectional view of a portion of the

handl e qltgos@ﬂ@ YhGilGsiates bhdex@MplatyBfurgSdADMD dpplidT1 G AR Shdwif h@\wg]gp;ﬂf@ﬁm
C

anti - backup nechanismreturned to the initial position; [0Q7 FI G
23A is agenesalpl ineludss giheysing 12414Ving & sebeansadia At avd smoyahle landlgior wiged| 1o p
appl i er tﬁg%’ﬁ]v&mﬂogble&-tﬁ; the housing 12. An elongate shaft 18 extends from the housing 12
and it includes a pair of opposed jaws 20 formed on a distal end thereof for crimping a surgical
clip. The elongate shaft 18 can be rotatably coupled to the housing 12, and it can include a
rotation knob 22 for rotating the shaft 18 relative to the housing 12. FIG. 1B illustrates an

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

be described in more detail below.

[0087] 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
a distal end thereof for advancing a distal-most clip into the jaws 20. The shaft assembly 18 can
also include a clip forming or camming assembly, which in one exemplary embodiment can
include a cam 42 that is adapted to slidably mate to the jaws 20, and a push rod 44 that can
couple to the cam 42 to move the cam 42 relative to the jaws 20. The shaft assembly can also
include a tissue stop 46 that can mate to a distal end of the clip track 30 for facilitating

positioning of the jaws 20 relative to a surgical site.

[0088] The various components of one exemplary clip advancing assembly are shown in more
detail in FIGS. 2A-5. Referring first to FIGS. 2A-2D, the jaw retaining assembly 26 is shown
and it includes an elongate, substantially planar jaw retainer 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. While
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[0077] FIG 23Bis a partially cross-sectional view of the overl oad
mechani sm shown in FI G 23A, showing the closure link roller first
comng into contact with the profile link; [0078] FIG 23Cis a
partially cross-sectional view of the overload nechani sm shown in
FIG 23B, showing the closure link roller applying a force to the
profile link causing the profile Iink to pivot; [0079] FIG 23D is a
perspective view of another enbodi nent of an overl oad nmechani sm for
use with a surgical clip applier; [0080] FIG 24A is a side
perspective view of a clip quantity indicator wheel of the surgical
clip applier shown in FIG 1A

a variety of techniques can be used to mate the proximal end 28a of the jaw retainer shaft 28 to
the outer tube 24, in the illustrated embodiment the proximal end 28a includes teeth 31 formed
on opposed sides thereof that are adapted to be received within corresponding holes or openings
(not shown) formed in the outer tube 24, and a cut-out 29 formed therein that allows the opposed
sides of the proximal end 28a to deflect or to form a spring. In particular, the cut-out 29 allows
the opposed sides of the proximal end 28a of the jaw retainer shaft 28 to be compressed toward
one another when the jaw retainer shaft 28 is inserted in the outer tube 24. Once the teeth 31 are
aligned with the corresponding openings in the outer tube 24, the proximal end 28a of the jaw
retainer shaft 28 will return to its onginal, uncompressed configuration thereby causing the teeth
31 to extend into the corresponding openings to engage the outer 24. As will be discussed in
more detail below with respect to FIG. 4A, the device can also include a feature to prevent
compression of the opposed sides of the proximal end 28a of the jaw retainer shaft 28 during use

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

[0089] 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.

[0090] The jaw retaining assembly 26 can also include a push rod channel 32 formed thereon for
slidably receiving the push rod 44, which is used to advanced the cam 42 over the jaws 20, as
will be discussed in more detail below. The push rod channel 32 can be formed using a variety
of techniques, and it can have any shape and size depending on the shape and size of the push
tod 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 rectangular shape and defines a
pathway 322 extending therethrough. 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 will appreciate that the jaw retaining
assembly 26 does not need to include a push rod channel 32 for facilitating movement of the

push rod 44 within the elongate shaft 18 of the surgical clip applier 10.
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[0081] FIG 24Bis a side viewof a clip quantity indicator wheel
shown in FIG 24A; [0082] FIG 25 is a top perspective view of a clip
quantity actuator for use with the clip quantity indicator whee

shown in FIG 24; [0083] 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;
and [0084] 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 uantlty I ndi_cat qr eel of FI.G 24. DETA |.PTI CF
THE | NVERHS PG BaEHEr HoEm i E@%ﬁf\- N A Y?ﬁ Wgingjude
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to apply surgical clips to a vessel, duct, shunt, et during
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of ot her res NOWN
adapted to seat opposed lcgs of one or more clips therem, such that the legs of the clips are

axially aligned with one another. In an exemplary embodiment, the clip track 30 can be
configured to seat about twenty clips that are pre-disposed within the clip track 30 during
manufacturing. A person skilled in the art will appreciate that the shape, size, and configuration
of the clip track 30 can vary depending on the shape, size, and configuration of clips, or other
closure devices such as staples, adapted to be received therein. Moreover, a variety of other
techniques can be used, instead of a clip track 30, to retain a clip supply with the elongate shaft
18.

[0092] The clip track 30 can also include several openings 30¢ 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 30¢ are preferably
equidistant from one another to ensure that the tang 82a on the feeder shoe 34 engages an
opening 30c each time the feeder shoe 34 is advanced. While not shown, the clip track 30 can
include detents, rather than openings 30c, or it can include other features that allow the clip track
30 to engage the feeder shoe 34 and prevent distal movement, yet allow proximal movement, of
the feeder shoe 34. The clip track 30 can also include a stop tang 118 formed thereon, as shown
in FIG. 2B, that is effective to be engaged by a corresponding stop tang formed on the feeder
shoe 34 to prevent movement of the feeder shoe 34 beyond a distal-most position, as will be
discussed below. The stop tang 118 can have a variety of configurations, but in one exemplary
embodiment it is in the form of two adjacent tabs that extend toward one another to enclose a

portion of the clip track, thus allowing clips to pass therethrough.
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applier described hereinis nerely intended to represent certain
exenpl ary enbodi nents. [0086] FIG |A illustrates one exenplary
surgical clip applier 10. As shown, the clip applier 10 generally

i ncl udes a housing 12 having a stationary handle 14 and a novabl e
handl e or trigger 16 that is pivotally coupled to the housing 12. An
el ongate shaft 18 extends fromthe housing 12 and it includes a pair
of opposed jaws 20 fornmed on a distal end thereof for crinping a
surgical clip. The elongate shaft 18 can be rotatably coupled to the
housing 12, and it can include a rotation knob 22 for rotating the
shaft 18 relative to the housing 12. FIG 1B iIIustrates an exploded
view of the surgical clip applier, 10 shown in FILG 1A and
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conponents of the shaft "18 of the surgical clip applier
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the feed bar 38 is moved distally. The inferior tang 82b is similar to the superior tang 82a in that
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[ 0090] The jaw retaining assenbly 26 can al so include a push rod
channel 32 forned thereon for slidably receiving the push rod 44,
which is used to advanced the cam 42 over the jaws 20, as will be

di scussed in nore detail below The push rod channel 32 can be forned
using a variety of techniques, and it can have any shape and size
dependi ng on the shape and size of the push rod 44. As shown in FIG
2D, the push rod channel 32 is fixedly attached, e.g., by welding, to
a superior surface of the retainer shaft 28, and it has a
substantially rectangul ar shape and defines a pathway 32a extendi ng

t her et hrough. The push rod channel 32 can al so extend along all or
only a portion of the retainer shaft 28. A person skilled in the art
wi | appcacheangled prinaly: mbser @einfime Hy feeddards i mogeqdigallhadeieidd t o
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[0095] In order to facilitate proxi mal nmovenent of the feeder shoe 34
within the clip track 30, the feeder shoe 34 can also include a tang
82b formed on the inferior surface 34i thereof, as shown in FIG 3B,
for allowing the feeder shoe 34 to be engaged by the feed bar 38
(FIG 4A) as the feed bar 38 is noved distally. The inferior tang 82b
is simlar to the superior tang 82a in that - it can-be angled
proximally. In use, each tinme the feed bar 38 is noved distally, a
detent 84 formed in the feed bar 38 can engage the inferior tang 82b
and nove the feeder shoe 34 distally a predeterm ned distance within
the clip track 30. The feed bar 38 can then be noved proximally to
return to its initial position, and the angle of the inferior tang
82b wi | | 38alof thefted datt mgn 8RInde e psdtiugien Bh foonedﬁfbcmexmaﬁeadaptedmelﬂmmd

inthe f bar Vi Qu v er f Hres
r at her ttﬁggpetnglﬁ é%ﬂ'ga 'gégpmm aé%%%g’g%%c I%Eamﬁe%[h nts é@wgaﬂhe iSed
to contridis fmi/}ﬁ'ﬁﬁﬁiﬂ -mbst phsitidro@ dewhahbetrigdervib idinan bpen wisitipn}, tlﬂ@i@tﬁﬁlon
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the outer tube 24. In one exenplarg enbodi ment, shown FIGS. . 4A-4C,

the pr oxirrEimakand 28a of the jaw retainer shaft 28 can only occur when the feed bar 38 is at an
intermediate position such that the teeth 31 are positioned between the protrusions 39a, 3%b, as

shown in FIG. 4G.

[0099] As was also previously mentioned, the feed bar 38 can include one or more detents 84

formed therein for engaging the inferior tang 82b formed on the feeder shoe 34. The quantity of
detents 84 can vary, but in an exemplary embodiment the feed bar 38 has a quantity of detents 84
that corresponds to or is greater than a quantity of clips adapted to be delivered by the device 10,

and more preferably it has one more detent 84 than the quantity of clips adapted to be delivered
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38a of the feed bar 38 can include a protrusion 39 forned thereon
that is adapted to extend into the opening 29 formed in the proxinal
end 28a of the jaw retainer shaft 28. Wen the feed bar 38 is in a
proxi mal - nost position (i.e., when the trigger 16 is in an open
position), the protrusion 39 will be positioned at the proximl end
of the opening 29, as shown in FIG 4B, allow ng the proximl end 28a
of the jaw retainer shaft 28 to conpress to allow the shaft 28 to
slide into the outer tube 24. Wen the feed bar 38 is in a

di stal -nost position (i.e., when the trigger 16 is in at |east a
partially closed position), the protrusion 39 will be positioned at
an internediate | ocation adjacent to the teeth 31 as shown i

4C, to plbé;‘\&l@rﬂewé%)h%r%‘ﬁwa ngp-lipigng sxamplgathe Epb338 oo ingde ?lalwaen detents
retainer g t ta'ﬁrem fat &euvémtgasretén@eeh eﬁ;!@thaqfe%% agﬁfawswﬁm RGP $R0d0.

t he deV|ce e protrusion 3 prevent acci dent al

di sengagémena canfigurhteon) allaws éteafwdénar %tafadva@@ the Eaetlariskoecidtseyentagh Emes)
during u I on
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exanpl e, i I . 4D and, 4 t trusion 39' has a

Cross- se Y%‘ﬁ%l sq’t%’%%ﬁf%{; o3¢ t‘é‘t??t%ﬁ%‘tbtfs? %rf'au?“a?d with a tapering end
that is adapted to extend between the teeth 31 to further ensure that
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38 is in a proximl-nost position, as shown in FIG 4F, and when the
feed bar pegtision$ foamed thergpn thatis agaptadtte beslidaly saseivied withimp eorrepppnding slot
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the inf errt:spécﬂtcaﬂhgclﬁﬂﬂ%ckdb,f‘fhdeh}t‘hllbh&gft%ﬂdé& bas D& dddance ke fegdaindhiot $4 bf a
detents 84 can va({% xe Iarg egﬁgggi nt the feed bar 38
has a qudRidelEymiae %‘?’Eﬁt"'ét gﬁ“ adxanogrgent oL ihe #'0’®r is greater than a
quantity of clips adapted to be delivered by the device 10, and nore
p(rjef er gb I[90 lig)tl] ¥FIgssA ﬂhsﬁﬂé@rﬁ@kﬁﬁﬁla@émbbﬁﬂeﬁthéalqwifﬁﬁd;cet 50 mtatl i¢ hdapged to mate
adapted to be ve evi ce .10. By way, O pn i m

exanp! e, 1 RELED S the i T B ERgh BN HeEe & AR -FigT R Hom the
therein fgp ud@! IMBHIRGawEYENA Qﬁiht)%ﬂ tshnighieicaR b@udell & lhe€ BR:EGanobd 4018 the
the clip track 30. Such a conf|g¥rat|on allows the feed bar 38 to

advance tferd tredd but is fhsdllmiratsd gubrdiment theraeximpliead 4Py offhs adyencepya0 is in the
sevent eery, gl %ﬁ)asfcﬁ'nm: CorinGod BNSs Aphe@to RN thAhbie RonntitSr ﬁﬁ'ﬁ&ﬂﬁrﬁhgdmtﬁfﬁd

al so preferabl distant from one another to ensure that the

f eeder sigb OBﬂle ifeed bmrgdg ddie advanesd ¢ prebeaablyyfitedly masesdo B’&rﬂ?@@aéa% howeverit
the feed cQﬁBpti%%alh%e%@‘Qﬁfﬁtmed with the feed bar 38. The distal end 40b of the feed bar 38 is

preferably adapted to advance a clip into the jaws 20 and thus the distal end 40b of the advancer

40 can include, for example, a clip-pusher member 90 formed thereon. The clip-pusher member
90 can have a variety of shapes and sizes, but in one exemplary embodiment it has an elongate
shape with a recess 92 formed in the distal end thereof for seating the bight portion of a clip.
The shape of the recess 92 can vary depending on the particular configuration of the clip. The
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[ 00100] The feed bar 38 can also inctude a feature to control the
amount of novenment of the feed bar 38 relative to the clip track 30.
Such a configuration will ensure that the feeder shoe 34 is advanced
a predeterm ned di stance each tine the trigger 16 is actuated,

t hereby advancing only a single clip into the jaws 20. Wile a

vari ety of techniques can be used to control the distal of novenent
of the feed bar 38, in an exenplary enbodi nent the feed bar 38 can
include a protrusion 86 forned thereon that is adapted to be slidably
received within a corresponding slot 88 (FIG 2B) forned in the jaw
retai ner shaft 28. The length of the slot 88 is effective to limt
novenment of the protrusion 86 therein, thus limting novenent of the

feed barclid@usheemenblr9gkn alidextine aiefiﬁmél@@tﬂa QipEriczdiréAion Withdespeatween a
fixed proximal position and a flxed dlstal g53|t|on with respect to

the cli pongitudinal 3yis A ¢fdpcastyanset 4hniSueh ¢ srafiewalpnpdlows echp-ayshshmgmpy 0
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i nt o t hg0gAYPFIZ8. GA8GtiNukrate e (ﬂhb&ﬂ@dncﬁgl dssé}%ly m‘ us'& hﬁd adlyafiatdr FAOS. GAR

i ncl ude, for exanple, i t here

clip- pusﬁ%ﬁl “%WH@?VCQ’G“‘@&FF%%?@’ ‘F‘E% EﬂP “’% é% a %80% %g‘*?d"fﬁ{‘]ﬂ e 3tn
one exengl é‘ﬁﬁ’suﬁﬂ’? ag) A8 HGS. %Ef@ﬁll@d&at%'m&ﬁ oﬁﬁ\@ﬁ&vaﬂte& R0 % 4RERRR d%?al-
formed in the distal end thereof for seating the bight portion of a

clip. THeossipgaiode jatie. @wgmg@ee@rm tha husingde it g usdl to etuga theiclipl ar
conf | guUr;atngi Jse&ﬂg“ﬁfl'oé’dlsé[@&dnﬂnbﬁcﬁféﬁli}@lf)w.”e”ber 90 can also extend

at an ang a superior direction wth respect to a |ongitudinal
axis A of the advancer 40. Such a configuration allows the

cl i-p=pudfd03 hinehern goFliGo 6Axindharesting positian the fepd bar 38 fis iB@ proxiwplgaed a
clip, V‘"Holslﬁoﬁ% g{@ﬁk?r acs[(&ngf@‘él %ﬁ]dﬁ%&'ﬁl%scwﬁﬂ @?fﬁlﬁﬂﬁéeﬁﬁ’%&ts{i’&%%% ¥

parallel” tot B il rates another exenpl ary
enbodi mgaw retefinea siglf AB s Feederishoelidis @@oscﬁ witinn thdvhp ek 34Gind, dssuniing Ehe
enbodi ment e cli sher sI| narr

s o o e I OfsBel 5P ek, GERRRL 1 et it el ERpRRRIL O i
t he advangeior tfig mmneﬁngﬁgﬂ-r shioe 3a®lsva:gaged @ﬁthyhetﬁfmmdalaiwdt onfhst opﬁzhmg 30¢,

O P ek b5k sl RSl 206 Al T ok
a fixea 1pp®2h Bﬁihe&élﬁeﬂdh&é 3 is POsitidric® Bewe@SthPiSVdeMAS BY, a8l BeWssnd 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 labeled sequentially as 844, 84,, etc., and the openings
30c in the clip track 30 are labeled sequentially as 30c¢y, 30c;, etc. As is further shown in FIG.
6A, a series of clips 36, labeled sequentially as 36, 36,, . . . 36, with 36, being the distal-most
clip, are positioned within the clip track 30 distal of the feeder shoe 34.

[00104] Upon actuation of the trigger 16, the feed bar 38 is advanced distally, causing the
protrusion 86 to slide distally within the slot 88. As the feed bar 38 moves distally, the inferior
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[00102] FIGS. 6A-6Gillustrate the clip advancing assenbly in use,
and in particular FIGS. 6A-6D illustrate novenent 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 novenent of the advancer 40 to
advance a distal-nost clip into the jaws 20. The conponents in the
housing 12 that are used to actuate the clip advancing assenbly w ||
be discussed in nore detail below [00103] As shown in FIG 6A, in
the resting position the feed bar 38 is in a proxinal-nbst position
such that the protrusion 86 is positioned proximally within the

el ongate slot 88 in the jaw retai ner shaft 28. The feeder shoe 34 is

di sposed within the clip track 30 and, assumgﬁq the device 10 has t
yet beerangSbion tha éeedershes 34 willelideyintathe firstdetant 84 i the ferdibap % Hurer di

that the, LRG| bPﬂhe t&@ga&%avmraaﬁs@%effﬁa%et@m%la% eﬁgage%eqﬂ&ﬁg@ang\eibhast he

proxi mal -nost or tirst opening 30cl fornmed in t lip track 30°to
prevent shovoxinFiF. 65 enshiemove thetfhesler shoei &4 ansitedip s@ply Hn.Bop.ratc. img distabor

10 By S0, ol OSSN 51 680 1 il

inferi orSShrattha&Qxbtamsr thafig@che feedzbesﬂﬁeﬁprenrent&d fromt fiucimer idistal tn@vdéremd lna}ns
38. The deten edb abe sequent i al

342, ot EOSHGTh e HtEcrHat hhps SSEeTT A RHEEIPE fratie Saapd Mol
sequent isg|, By, as 38,9@&11111 aep t@&ﬁOH}&pr&defeﬁhh&ﬁﬁmtﬁﬁU&Mhe guth&tarfgeszaaf
serles of clips 36, |abeled sequentially as 361

beithegioadsesnar 34 s hegadvencep mto e Sesgad o805t e e ek ) beYeE
30 di st 3o x%aﬂntwe&&%?{he%&e@r sﬁéeai, QRULA4 InflRPRANAGIHGH the Reellr sh&eszt is still
trigger 16, the feed bar i s advanced distalTy, causing the
pr otrusmgﬁg%b}ttbeﬁtst@%erﬂﬁénlaﬁh%fewhﬂh% the slot 88. As the feed bar
38 noves distally, the inferior tang 82b on the feeder shoe 34 will

slide 'Qé(ﬁfosmgi eﬁﬁofqﬁéfésﬁ ba@% ﬁ’oﬂl twﬁniaﬁ%xpﬁan -mfat poFufoh habwhliStal

novenent o eed bar 38 w Il cause first detent 84, to engage
t he i nf &4, torthe fired, m-m®§p®H®mmmm@G @Bwrﬁmbwd)van@ﬁﬂée distal-megtebp
shoe 34 W i

houn 1 ACHH s et 30 thoni rick Be R ST Gl T B Bk el i,
el ongat eagk dte cBB-pishet inempean®0 0é thaiadhamce KB, fwhichgs attdched to dlak Cbaal 688 of the

revent urther, di.stal Si,ti t
Phoe. 34 Ted O bt inch Sblol M trposb Sl S ek o 16 ap e
3 uppl y 3kelclip362into. the jaws 30, aMsté&Zmﬂn]EFHIE h&Fl IIIpartd dxamhlaﬂ&ng)fdﬁn@t glcﬂdeﬁmmed
i stance. The superior, tan ao eder,, shoe as been
advancedill srgepeanddritipty aﬁ%@?ﬁ“?@t %fdﬁ"sz‘tﬁl “Tpestelin :{}’p PRPLIQ|ENgAEMEANY oy ent
pr oxi malinifmg ABvincaent Hethé &e@&@h&me A%4 resam theldibeul inttsE8lipds, WADGvERR 20N

the feeder shoe 34 is still engaged he first detent 841 in_ the

feed bardisymee wowsateq\rbmw@m@fﬂaw@ bvébﬂfeadgr shog 3t Susharonfigyration
pr oxi ”alallgig§$nl§){ﬁ§ﬁ¥s{apﬂms§:|ﬁ W@ ﬂo'%e%h\@nceﬁphtotﬂﬁ hherd \bi@lﬁlut a&icﬁfal@hy nost
position, shown in al so advancé the distal-nost clip
36" int @dvémemgamsddE@nallqlllpplaﬂthedw-‘a?O as shown in FIG 6E, distal
novenent of the feed bar 38 will cause the clip-pusher nenber 90 of

the advapege) 61% ﬂ%lghﬁ' ﬁas%éﬂ%@myfopfuﬁlpﬁor&b@w mg%mm@&aﬁﬁeerelfe@s%&imbar

38, to engage t t'af - most “cl ip° 3 di sposed he clip track
30 and trde%ﬁdﬂarfweﬂ kkip 36xi Belpase of ﬁtednsaffelq *awsalsmetra&sthg fesddai 38 iIFRG. 6F.

In an e
o AT STy, ARG 0 GRS, i
initiat |eﬁrglgadvlatrﬁﬁemhnwmin I"Iﬁie6beede‘rre fsﬂdd:er 3&115 Tohctad prxindllyt the feeder

di st al - nce, a |st t hat e ka a
di st ance 3é4v%1?1€8§’3ov Fh%“?%@é%?ces esug ?%ggﬁa ‘g'%cegﬁ?%eg%?%%l (‘)inoﬁj al lows
only t hesod;n 1ﬁtlr&|chﬁ'&8c_ik 30, |meaﬁ‘éndrmarigazhwhﬁmaderfem with frexjnaalaoREmenit bfthert
accl dentfgc!,dl bar ??Bd c?nlcQ (l;ne%]ed% 5& {s%{] € 1nc1;t|1'c{l pprc';x?r%gl-éups?p!)s?t\{o\sn, gsoshown, the

inferior tang 82b will be positioned between the second detent 84, and the third detent 84; in the
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[ 00106] Once the clip 36" has been partially or fully formed, the
trigger 16 can be released to release the forned clip 36,. Rel ease of
the trigger 16 will also retract the feed bar 38 in a proxinal
direction until the protrusion 86 returns to the initial

proxi mal - nost position within the elongate slot 88, as shown in FIG
6D. As the feed bar 38 is retracted proxinmally, the feeder shoe 34

w Il not nove proximally since the superior tang 82a wll engage the
second opening 30c2 in the clip track 30. The inferior tang 82b w |
not interfere with proxi mal novenent of the feed bar 38, and once the
feed bar 38 is in the initial, proximal-nost position, as shown, the
inferior tang 82b will be positioned between the second detent 842
and t hefeedipard8.detent 843 in the feed bar 38. [00107] The process can
be repeated to advance another clip into the jaws 20. Wth each

act Ut 08 1ok S5 e BBl R0l B, WG

super i o#ctiatiogof@Ratrigger ti ighé méxtior taﬁﬁl&?:b widl Mehgaghhbytha’ ekt detsitaild,\defent O

(1 Do b S L oy SRRELAG,Z0E 00 LS ELRL BELS 808 A0,

Wher e t i tHENdxESpehldg] iRG onslrﬁﬁg Fcpsegietiey mcned adeHefistimdst E1RpSwillded.
seventeen clips, the trlﬂg i 16 can be actuated seventeen times. Chce
e

the | as? ven%wpa@eﬂéféﬁoa gpd. Wherethe,devics 1§ inclydga predatermingd gmgunt
on the 3&%@& 5?9/‘3 134h Gp8 tﬁewa 16 B8 12laBRatt RS erkdd thks! bﬁc&hb I[%sttc'h ci<

30 to prev furt er distal venent of the feeder shoe 34
FI GS. 7ha3 beén appliedathe stppyd.outbe third tapl 879 on thefendershae 3 can epgagp the@tomtzwg

f‘sse”b' Yis J3Hh eJl{R;]uQ&%Sd {oﬁﬁevteﬁ‘t l{t}'i?r Flrétra]n A8y ?\%ﬁ@lﬁg %ecﬁ?’&i@g ent of the

aws 20 are's evi ous can include a
proxi mal portion 20a haV|ng teeth 94 for mat i ng mnth correspondi ng
teet h 7E01Q5 FIKES. 319 itlustrajeamnoustea¢miplany cempdnenta gf 2 dirferningesiemblies can,

povey e reint/ G0 TR bt kABIPIRLER of AEjhA Y%L A0DH s BiGha 28

For exanple dove arl |on connec
can be msweibned\thegawsitlicae inglude hleropcmv@ p@(ﬁoma@a l'kaemg Iﬁeégﬁafbt matfrgrwithd Wi t h

th t ai ni The t | t Oh..of . the j 0 b
hapt coTRRGHB et 78 dompd op dednbtoudiang Sl 4%y RUSt erituleE i ARuFRR b
20b canuggqlmcdmaethégdu&tzoaamegacmlwlﬁed F@mem‘el ,&rcﬁw&ﬁnlgc%rﬁl%iohMt )
are nova | ative to one not ne n. an xe r e odal t, e
j aw r’ren’Béng CONBRI Oy - |5AT f‘e%?ei? OAE g‘f‘f ‘E fzﬁﬁXn %Fdate&faﬁef@“f
requi r eglith the M Bing é}ﬂﬁu@wmeH@@rl%rt%mb%meqmoctam@a@ﬁ@a BEleceivetEclipaw

menbers 96a, 96b can each include a groove X one groove 97 is
£

shown) therebriveonnaddhys thrdigymogion 20h prayinaduder Hﬁtég q"’?@i*de‘li]ﬂm?eéﬂa‘? BEBbYF ng
the Ieg a%éb%aﬁ Ia}egndvgbl@lx'&ﬂw&ne%ﬁthexi head BMMPRRRG R ARy nfGhw The

jaws menbérs 96a, 96b can al so each Include a camtrack 98a,” 98b
f or med mnbebas %af b aze biasedl hagant dpen pesttionanda fery sgequitad tg Iawerthwﬂwr s 96a,

96b and OBV ede"%%Vwag? %Jgg gn%th%tsarhea?\g gm%%‘ﬂ%"é gGEIE g c%rﬁ%t cluéle L @love.

exenplary eﬁ% &i Tren Re” camtrac ormed on'a s peri or
sur f ac e(oaly cné gropea/P7nie sivem3 fddfied thesin on[oPpPdsedInnkd sGriad®s tHetaos foi &tcasmg the

exenp 42 for slid mat i n ngagi n

6. " boblrdia ol agmmd Hiasiav sy B Sk o FROEH: B S A SFhe

i |1 ust r @kkihclude 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 foward one another. In an exemplary
embodiment, the cam track 98a, 98b is formed on a superior surface of the jaw members 96a,
96b.

[00109] FIG. 8 illustrates an exemplary cam 42 for slidably mating to and engaging the jaw

members 96, 36b. The cam 42 can have a variety of configurations, but in the illustrated
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enbodi ment it includes a proximal end 42a that is adapted to mate to
a push rod 44, discussed in nore detail below, and a distal end 42b
that is adapted to engage the jaw nenbers 96a, 96b. A variety of

t echni ques can be used to mate the cam 42 to the push rod 44, but in
the illustrated exenplary enbodi mrent the cam 42 includes a female or
keyed cut-out 100 formed therein and adapted to receive a nmale or key
menber 102 formed on the distal end 44b of the push rod 44. The mal e
menber 102 is shown in nore detail in FIG 9, which illustrates the
push rod 44. As shown, the male nenber 102 has a shape that
corresponds to the shape of the cut-out 100 to aIIOM/the two nenbers
42, 44 to mate. A person skilled in the art will appreciate that the

cam 42 ambogimentitivpludese porimaleng 32s Bats pdppisd «Q !ﬁetég? apysh roddhdisonpedin

one anot & gerdi pﬁerar %P 0l st Bl c%ahms (ihiRed¥d Sheds0 the b ﬁéﬂxb@r@ 9@9 988, el

to mate to a closure ['ink assenbly, Jiscusse 'n nore detail Below,

for movivagety Ioétepiumdues ol béAiseritd makeethe cam 422to thel sl tod 4dobut frethe diustrated
00110

br ot 1 usi Smhse PEbEm e A7 pRl s« ol 5 6300 e gittoRoBe eR, 2

within azmlaﬁbdntbgaicﬁealnﬁﬂe a(ey frembed 02 Ifbrmh@orj thedis0end 4bud ehe mlkiemd 44,

protrusr ot 20c can fu i n.to.forma pro i mal,, stop
Por 1 he Brems BemregCAissbmt  mors adin 1 Hir L il Eaes 1B Pisiebt 4. A0
di st al edlh@wﬂ:iﬁbrﬁile hRRDEAT hds £81A E@Qat&dﬁébb%ﬂstt@the@%@%ffl‘h@uﬂ-@m/lmﬂﬁberS
96a, 96b. Wijle a vari ety of techniques can be used, in th

i |1 ustraaley ‘@(@ﬁﬂ%‘}?rséﬁ%%tor@ﬁ% A perse skillsfl indhjat 31 prpgecipiobatghe cam 42
cammi ng &Mﬂt}%th 108 4k emsﬂtegatrﬁ&%ega%omrma dnB8h&heét, fras pr%krnst@atcmera

receiving the camtracks 98a, e jaw menbers 96a,

use, as sHoapush redpfca belatdﬁptadrw nweto atqlr@u@dmkme@hty @ecuassdammeu dretadm a
pr oxi mal et re spaced a
di st ancebeg%gﬁ "?Jr}bnr%tﬂengmia(rﬁ&(;&t{tm%d anm a{]tg’le%(g%,seg I on 0 in which the

j aw nmenbers 96a, 96b are posrtroned adjacent to one another and in a
cl osed pl#8110] Ais fugther leowaemPLR. 8 theger 47 carpliniacludereprplasioned?p &rmed 6,
96D, the

t ovar d Oné%%“tit%tqga({a&%rﬁ eﬂ)s%éab\& tel:etﬁelgd%;thirr %}Qgﬂgggggéé%% 'in %'%aaws 20.
[00112] Wsisqtiepramsioy 4Erteantd| tbrndck, 20t bhan feuntign traﬂorm b ippoxapylstoprioritbe dign

al so |nc{ude a tissue stop 46 for facilitating positioning of the
tissue at"tRe*EUPYcal site within jaws 20. FIG 11 shows one

exenpl ary enbodi nent of a tissue stop 46 having proxi mal end and

di st al ejods! 12Beferridif backTih EFIGhr8p diendistal enik2h Gdtheaam 8@ cadbgpadepited o amgage tiheo

a distal. end track 0 positioning.the. tissue st

2 ) moeatieF St I8 Whils A Sehisl ot R BRSlebh SChA h R B Sxchieh

i ntegral élﬂbofgﬁﬂdﬁ’ﬁtde Ws{alhTrIdhfﬂbQﬂdhglei i Spinid®chadfiel ot tafﬁﬁng&e@djﬂptfadaeﬁo f
mate to or be integrally. me mrt a variety of o er Cc ents o
the shaf fhergm forsiidaby esarm%ﬁacareeae}rs BhaSh PR éavgtnae 896 o P e, as

shape t hg{owh $n BIG8P1RMard0 0BS B cfim U@ S5Fle adAGdd freh Y @tomﬁttcposmon, in which
t her ebet ween to position and aligned the jaws 20 relative to the

target stbeiaw memberdifa, 68 am wacedp drqﬁeectirp@ttérow angiherpto & digalppaitipn, in
Stop 46 LficFib ?at\@t%rhl?éré ySaV9§J‘§PE&1t10IE@ad?dc§ﬁt% orf‘e"hqoﬂtﬁpan‘a%a s p@éﬁi&t a
curved configuration to facilitate placement of the device throu a
trocar ofs ke 42isedvanced et T frw uipmeans 96anba i taperingecess $Q4 il thﬂf6
can al so, I t t of
the ol ; pr iR ot SoREHEE o (ABthel BRI i 1 A iR ERURIRA,
stop 46 includes a ranp 47 forned at a m d- portion of the distal end
46b for 08112 Ak pierigusly sientionied, the suggienbelip applier 10isan elppinglude fHssueistemter
assenbl y X i p
to ride {Oggarc lclelg %@‘5 t °3‘§433’?éh§2ﬁ5‘ ng t lﬁ&cfl%e ?hhl%ecom%ﬁg lrrlt(%g I gAr?' ed
rel ati veetemphheniddiarocs! aa!ssmstdmmwnglmoxml pndsAnd iptal lemdsclion,ptobnThe

proximal end 46a can be adapted to mate to a distal end of the clip track 30 for positioning the
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[00113] FIG 12 illustrates the tissue stop 46 in use. As shown, the
tissue stop 46 is positioned just inferior to the jaws 20 and at a

| ocation that allows a vessel, duct, shunt etc. to be received
between the jaws 20. As is further shown, a surgical clip 36 is
positi oned between the jaws 20 such that the bight portion 36a of the
clip 36 is aligned wwth the tissue stop 46. This will allow the | egs
36b of the clip 36 to be fully positioned around the vessel, duct,
shunt, or other target site. [00114] FIGS. 13-26B illustrate various
exenpl ary internal conmponents of the housing 12 for controlling clip
advancenment and form ng. As previously discussed, the surgical clip
applier 10 can include sone or all of the features disclosed herein,
and it disreisipligadiagentigrtheieys 89 Bewryer thedistie S0P dA 6hdS itegily formed with
cer tai n ExafRl:ak Yo, R oA KEdhsied dotard I boRteeLATRARENL N AhadidiPo ikl
applier 10 can 1nclude a clip advancing assenbly, that couples to the
clip adwamponreyts®E theshifiy1 8o fThe distad braif46b D8 the tipgue atdp 4h cimhpvear shapathat isne

B e T

f or m ng relsthertbthe tagetsie Sdhwhbtvn IBFIGE b the it agl 46hef fhatissug Btop 6 isor m a

parti al l r . fully cl d.clip. her xenpl ary. feat ures i nclude an
oot |- backuimielihebsd F ofbishBid fob PR AR ERRREv St oF AR R g BEIES 21
oxr/]er | oa@]mgﬂa'f ﬁ)mdiﬂfidfe tﬁx::o&glea’linbdagoﬁﬂfﬂi'nb lh@&d twg. Hhefhfsar @R 48P pf the dsdue
the jaws 20 by the clip forn ng asse y, and a clip antity

i ndi cat o¥oPA§rean #aq epdiopatly lacl%a?ﬂter s 1P B BRI RS _L‘!'?%H‘P RErHFT-ce
10. [ O0IEbplxablpfeas shawd BLFIGL | HSd RER sAP 48 RNefS Yar HIGEInMERINE 4 Hﬁd—?orﬁéﬂ p
advanci ng assenbly of the hodsing 12 for effecting novenent of the

f eed baroi8® disital Bndviabrer meiaminines: clipin ienmentiwith thetin of the adyornstasagubly
assenbl y,4C i@& I gh | j

trigger4f6?ﬁ% egﬁgﬁzg“@3339§?1 0 ?ﬂ%?%ggﬁﬂﬂ%{géggﬁgﬂ%§g§+E%%Qgﬁ%ﬂ§8a
of the folipfromeaecBBing mirdlignefl ealativie tnthe Bdvandenassirsblydé pratid pushingxtheslip in a
bet ween the ;trigget insert. 48 he | [ er. 5 f

tr anar o0t risBoR PSRRIy MRGoT R B FEMBUE et hpve
coupl er +afiety pO@iid Gpnfigufations) and it cemtindtdes viatigy bf othgdeaturesteficildei N nor e
detail. The shape oﬁ.t@e rigger insert 48 can vary depending on the
other ¢ BRTE LA lipRe M8 ng 12, but in the illustrated embodi nent
the trigger insert 48 includes a central portion 48a that is adapted
t o pirvot[adllly] Fat &2 flstidne theatissuastppldd, in ased AashelgtigaissuepaptdéanpatBlontdrat

i s adapted.to, extend into and mate to the trigger 16. The central

bor ¢ 1 on IS IRIGigh 4 E{HIA0 AR ORI LaUAN st fes RinBtElh f by eceived
recei Vi n@twees hafdws 200 ARiiyRikhdrskowR bisivgichingp B6 isg@eitiohddRivieed thetigwd J0e
housi ng 12. The centr a| gortion 48a can also include a first recess
108 f or riEeh that the WP EPTIGR 363 efhedlige ortalieRetwith i §ssie FBP #6-ofPipwilt How
feed |inke jogs 3kBRr HetRp 36 RARIRNYLRBitBAII L5ARNE &S], Budt] BEnt2RGuRPARRL
that allows a portion of the feed link 52 to extend therein such that
the feeditfink 52 will be forced to pivot when the trigger insert 48
pi vots due to novenent of the trigger 16. As shown in FIG 14, the
first repee9s) @8, i R IRiam \l*a?ibhé’ex%ﬂnﬁlﬂﬂﬁht@mﬁ%rﬂpﬂﬁén&kdﬁ%eﬁmusin 12 for

substantially circular portion formed therein for seating a shaft
for med cantzolimentip pdyanessernpind faning ol previRusbdiscugsedvithq supgicadiplipappliend Oi n

nore d etcgﬁ lncl‘{\ﬂié ST RECE thb gcaﬁrg‘ di%ﬁsed-rﬁé?eiﬁ 'é{écgg ?egn ihag&r 4 va%lgty(f)‘i1 ch@xj SO

i ncl ude a second recess 11 ormed In a bac e edge for "recelving
a cl osurfeatireainownlin te a4 Int deztainiexengdary ewbodivent$ ¢hejnismabamparentsoaf the

noving the ¢ . i t t 2t f or med
onthe. 1500 PO e dyBRaR b afah P ki % FRRRR R b P v

cont r ol lassemblymf ereshift 08, firkdvincing geleasi e cdip thwbigh theelaligatesbafeR forpositiore
detail q}?ﬁ! (8ivp¥'be %grle' t Qiau]gb%, gn)é%rgfilp%%irl;gea%sdem%% th%? (l:JoFL)llpl%g 1051296 cl:llsp ogr%\rllg 'n

assembly of the shaft 18, for closing the jaws 20 to form a partially or fully closed clip. Other
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52. Wiile a variety of techniques can be used to mate the-feed bar
coupler 50 to the proxinmal end 38a of the feed bar 38, in an

exenpl ary enbodi nent the feed bar coupler 50 is fornmed fromtwo
separate hal ves 50a, 50b that mate together to nmintain the proxinal
end 38a of the feed bar 38 therebetween. Wen mated, the two hal ves
50a, 50b together define a central shaft 50c having substantially
circular flanges 50d, 50e forned on opposed ends thereof and defining
a recess 50f therebetween for seating a distal portion of the feed
link 52. The central shaft 50c defines a |unmen 50g therethrough for
receiving the proximl end 38a of the feed bar 38 and for |ocking the
feed bar 38 in a substantially fixed position relative to the feed
bar coupixemplaf).featires ihelade dieantidmclmbemecﬁﬂhlmafor cdm‘ﬁﬂmg Imovbﬁerit of the rriggkry
formed wth the feed bar 38, and. it ca varj.e

Shapes afumspd T e R arslenine oG PRTE fioqapelied o 183 Afigta o
FIG 16 dllE'fM’ﬁﬁr[@%bﬁn 2RKL PR @haNtith eRitbator Bf iRiatidha GlAnEGdf GDK]isQElﬂammg
between the trigger insert 48 and the feed bar coupl er 52.
gener al ,inghsdeyigell.| i nk 52 can have a substantially planar elongate
shape with proxi mal and distal ends 52a, 52b. The proximal end 52a is

adapt ed 01 15PFRisaPd-Y6 15 itusitdtt B ExelrpRinf éﬁ&ﬂlrﬁeﬁﬁ@ﬁasclﬂﬂavﬁtmg Bﬁe&ﬁl&@ﬂ@ﬂé
insert 48 and thus, as preV|ousIﬁ di scussed can include a _shaft
i

53 (FI G hopging bidoe pifiictipg maessnheidhyfeed hﬁﬁéﬂg‘ﬁtbmthﬂs@aééﬁ B*bg@aefab#’é&hmo
pi votal |a¥iv£rf3 ta?sef%fgyb:hlamrcﬂﬁeghf rlﬁs%ﬁ%%ham%ogsle& 38nd Hggeg% Afeaﬁra}

48, thereby all om n trigger insert pi vot feed 11 nk

The di st@hplent thftlgaromate iea prosidnal pndd 85 2f ﬁuaﬁeeﬁéalaifam@;lfe{:d)hrd@ﬂﬁh@ ig o
feed bar I | udes
opposed SRerlePent ygifEer Bt Sipeh iR 4EARIR, M pRTRGRL R brrichrckity

t her ebet matén ffoar ths origpeminsettid te éntiecd|basdvapler 0a of t he feed bar
coupler 50. The arms 114a, 114b are effective to engage and nove the

CouD B8PS LGS B8 PR DT el Bl 1

coupl es dan virgderadiag Dy th}:Z)Iheamjnpomerﬂaof thehqueisg 12, d:ruem theijnbieed eorboditnent

feed Iin 52, but illu trated 0S

bl acenti Bepsra g gR et S PREn R BR O IS ySiaPEBilp b B Hougipe
exenpl ar y2, anadiongitt portibe 4 $temek ib adajsted B Gdend ro b ketht aiggbd 161 Mhe e

the need to callbrate the clip advancip % nbly .and t he cb

f or mi ng EEH RRIgN 4¢5cap pclyde g bare 106 cxtepditiefPrietioug) ft recs et for gger

16 to conldlldendiRyY iHRArifRyakeh 28 GIRSRASIRE $2.I TIRLcRYA Pordibh @8a dah @lsb BREde
bar 38 and feed bar coupler 50 are in a distal-nost position, and it

provi desa Sstrecesy Kdormeddn & Reperips sileredenionteainiae e Prion el A éen yjnk $2. “The
assenbl i %tgeéé:gsr @tr%fﬁ%ffrwy f%s 2 ShSnbi @1&@9 Rfat é'lﬁst% Sghioﬂ RF threeféeam 82 %&;&éﬁs

feed bar 3 oslUre of the e particul ar
- stiffne s@eramdu@tthfé et fredolink Rewill be @rtqdﬁk PE’Qt \Elm th@mggmlpierrﬁ 48 piyoisdug e

configuratiaon of i

o oy Ablfinr 1Bl 19 ACUANG'R IS SAPE AL I Sl it oo
sti f f nesadtitchides ssubstaitiatly mmg:a poftiort Sortned fhtfrid fos sqaéing a shaﬁ forared onar e
prefera

0 er inch.(as red at the
i nterf ac@x’ﬂ ﬁ?é‘gr?ﬂhﬁg #HWE‘%% Sé{vﬁ ?ﬂléc"ﬁsséeggn ﬂgge%g%ﬁmlglrm%‘}t WOEGy 19 The
’ hasf a s}) ulhggrgidaeroﬁs &dﬂatlsollﬁclmd’&la'ltosb&mﬂﬁﬂ:g? 106 fclﬁﬁecll( s lﬁlﬁldsﬂé)edgbfqr rec?dqngma e
refera t. 35 The fee ink 52 orne
P om o etk e S Bt isESurtelfa piFcRomL o 4 i eghe Gt A8 <65 Blals
etc. OnexuaivRichd: YeefFBL 12 fbiediof tiks tltiamside gt thdrécdominating twithral pawlien fobut
a nunber of reinforced tFernDpIastlcgpcould be used “ﬁg%GUdlng gl ass

r ei nf or ceatpling mavenepteidhe ingess ey as Wi padiscusssdip go and

carbon-fiber reinforced versions of these and simlar thernoplastics.
Fi ber - r ejgbf 197 TRSeehBlafPREd bdd @b)IER 158 iSHEWN ASmbIE AEHEM HEFIGIOL 3L &idErsS, and

it can be adapted to couple the proximal end of the feed bar 38 to the distal end of the feed link
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[00121] FIGS. 17A-17D illustrate the exenplary clip advancing
assenbly in use. FIG 17A shows an initial position, wherein the
trigger 16 is resting in an open position, the feed bar coupler 50
and feed bar 38 are in a proximal-nost position, and the feed link 52
extends between the trigger insert 48 and the feed bar coupler 50. As
previ ously discussed, in the initial open position the protrusion 86
on the feed bar 38 in positioned in the proximal end of the el ongate
slot 88 in the jaw retai ner shaft 28. A first biasing nenber, e.g.,
spring 120, is coupled to the trigger insert 48 and the housing 12 to
maintain the trigger insert 48 and trigger 16 in the open position,
and a second bi asing nenber, e.g., spring 122, extends between a
shaft co@pWile 4 24rictyfitedhnigotsarmbe ysedtt reate thHedeesbar couplr ﬁQ)totthuaprh:dusi ng

12, and t f eed Ier 0 i Rt ai er-. 50
and feed” ﬁfﬂog@eifb %aﬁ?%rrb% er’riggpl%gsn%ﬁglénl% {“6%%%?3 fgﬁgﬁﬁqg% drfmm
trigger ndsdpsrartGialyad §H, S0bdharmaectogethenicindii@incthogreximabaidtlidanf the feed bar
toward the station hand 14, 0 he, hi asi n

appl i ed 3 Bﬁefﬂ??wiﬂ a‘%@l @%A %mo hi“ﬁ%*ft% 5@8&9865% Weage"gfé&%ﬁﬁgﬁco

Pi Vot | Mading QURARIaIE bidkikaniflatyed 50E 6dd iBHned&ﬁl opPeueR ehdd tidrdaf add/ Bfinig ad
result, the feed link 52 is forced to pivot I1n _a counter-clockw se

di r ect i aesesstSREthenshetivenp faseating ardisial PB%EP“ ot the fred fink 2. o Fe erEd sedS088 i n
a_di st algefiie ﬁﬁhﬁe%og &a&&%&&%&%@q 9&0&%\1 Eﬁeﬁalaﬁfhe?f&dbom A&

dlstally w thin the“el ongate sl ot Jaw retal ner shaft
t her eby lecing i feeyl trah @8 i’r@@dbﬂtar@hldﬁeﬁm pamiortnqbuw fopke el bﬁrswéeedomﬁ‘ Rehi n

the cl t
tri gger THLRr e SR bl A ERRF el W Rg rll pHE b ANERIE
coupl er vafletpofitbtiedn shapbadnid sizetuplfailitdi2 matifdORBE fokd linké2.t ri gger 16 i s

further actuated and the trigger insert 48 continues to pivot, the

feed bangGauaier S, afithe aggﬁnﬁ,ﬁg%égdmdéz SRRACUPL NSRRI fhe tmigeer

di stal - rfmst p03| I on iItron, the p ru3| on
bar 38 \imsktt 48)&141(1@ feed baredupér 512hé1 ghnahl thedieed lmfc SE & Isivet slﬂﬁtanmalllylp@npﬁw

t haf t d b

L o o st P wiR BrointalRt et pad SR R SRR SRR i B LR oo

1'.526 S Pﬁfr?t?ﬁw Bik Q{thlﬁfme Eﬁﬁﬁedebﬁlmﬁglébﬁgggﬁl?t;@i &y anﬁ%us,ae:c’sdzrdvhﬁ_slﬁzsﬁguzdsém k
Wi ex as S wn an ee n

f| exes, ltamal%%aal? Sérdéﬁi ;}Bbﬂw}d{qsféhw@au[ﬂ ﬂ@gg@rﬁiﬁqwgf P%We 0 he

cli p-f ooty asse Within (N fikst e sArIsUAHRrifdRr PLASAR, EH&ﬂ:b{/ amlagmeﬁh@eﬂ‘ eed

link 52 will remain f]exed durlng actuafion of th form

assembl ynsew 4§ to piye ghedeedding 53¢ Thedisipl end S el thafeed linys3 %atbc P@P@te{dg? gger

I nsert %ﬁuﬂlétﬁ%édao'axtcoﬁl eﬁSGéﬁ%tﬁl@ irn"Afi eLdnb P ar R OMASTN A, PRSRARY opposel Gmish
particular the feed b [00124] An exerrpl ary clip f ormﬂ

assenbl y1¢4 ltwommdghqngmlazd defindtgamepemingrblésheteheliden ifor Sﬁt@sthcrsnt@d) I n
and 1t (Brtp SER R G BPRE PRk b S EE Gl e aRY RS
the j awsoidjlert5o amh\t;éeeﬂrhmk ﬁamo@@bduna @voiaxmeﬂ Iimadﬁdt axis Avan bhdefiabd/by the
can' havdSb BB GREEU R TRRFTR B Wine 12 ot s R BhRR 2P e
L) ety s tckemcl e e b o

276 A e el

to coupIeB & link roller 54, and a closure coupler 58
that is adapted to couple to the closure link 56 and to the push rod
44. [ 001@HN91FhGn edetpldr) eabsdahas, thdfeedlinksi2roan bé flkxiblokd dimihate the nesdrte

detail an sho t.he cl ol.ler 5 | udes, a centra
shaft 544l %@ﬁlﬁgpg eiapcing o8y aady tj&mqla °1F’P%ﬁé°§“4‘§¥tglc A pRgEulep ideed I
adj acentsaowdtRe R1RAI8 0 b RbviBNENaldRNIREd positidd e¢@Ndffefthe $é'b€fb5r Fa

can be adapted to sit within the second recess 110 in the tri
and feed bar coupler 50 are in a distal-most position, and it provides some freedom to t echp

forming and clip advancing assemblies. In other words, the trigger 16 is pliant relative to the
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opposed arns 126a, 126b of thé closure link 56 to position the arms
on opposed sides of the trigger insert 48. [00126] An exenplary
enbodi nent of a closure link 56 is shown in nore detail in FIG 19,
and as shown it has opposed arnms 126a, 126b that are spaced a

di stance apart from one another. Each arm 126a, 126b includes a
proxi mal 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

exenpl ary enbodi nrent, the proximl end 128a, 128b of each arm 126a,
126b is adapted to pivotally mate to the closure link roller 54, and
t hus t héeedbarsi3infing cldsiobofalntriggeel ude, for exanpl e, hook-shaped
menbers 132a, 132b forned thereon for engaging the central shaft 54a.

The hoo e Sahe tiqQpns to
facilit Q{(ﬁﬂg 38%%{;11? lf%%g%d ng%neg f ﬁ%%u ?egd E?%% an C?%nd?“ I%‘sﬁr e
link ro bd)r&?guﬁﬁon dittke elipsdiadncimpdssémbly, and.ﬂﬁbhpfortnh@ a8denbly] Bi@dy ode?26b can

be mated to, one anpt her, ncl ude .a nmen ndi n
D her ot TR GPORBREN e Eink A e S Lo R0 dn o ob 3 5, AP Bes o
the cl O%iéhQnl ifdke 6fetaBlyithe iCABHUB@bGRE RLE (as Hitasufed i GiterFide bb®er fhe

the art wil | appreciate that a variety of other .techniques can be

used to hnlaé%artdn feedlaag cenpler 3R), sl i baStawgelzaﬂb%ﬁ}P% 1§ intle ragge|od 25 g apd, o0
the cl Omrﬁdgﬁé@}ggfeféﬁﬁ, thitqs%%zamas %Wwdm 58 lzaﬁmoeoecfeﬁ&%@fonﬁﬁvar@ty y

shown in nor I'n FIG 20A, and as shown it i1ncludes a proxirma
por t i on obBatetiedsy instpdinga variey of B zmers, 36Htelietch Ona reeveplarg gaterialig b glass-

ext endi t{)ﬁ@& &f}{kﬁl—%ﬁ%@d apd adant.ed ré1ﬁ1f092@% ﬂ?wggﬁngcémtdtﬁg %?%’ﬁlgﬁ%ﬂd&g 4

in the c osure or recervin
conponeglass reififoeced Ihqsmiroeystad) pelym@ers ,Fwss: ainfalcednylons| andeadogtiiberatinfrocedi on

58b that is a te to,the 44a of ,the push rod
24 ( FI verpns GRS nd it oo ttade. TR i perel eiRaobiire PHE

i ncl udemean@saﬁpowkte@emﬂﬁh@be 3B Perd 1iARE} ccfuqxi ﬂ'&dbetfbl&io@teﬂ fﬂ;ﬂd& ﬂaam, ng a
shape that is adapted to seat the proxinal rod
44. TheSHnge arrmga@'el ip Aeheys thsrdepiie cOBEEHD 0 iﬁ%ﬁl ‘&Yeﬁ'i‘

confi guk@ghgthd receive a portion of the feed bar coupl er 50 mhen t he
trigger 16 is in the open position. A person skllled in the art mnll

appreci at e t her ti.ng technl can b s

mate t hioo(j?hﬁé‘%% De{l%%t‘-‘t ° F’?‘?&‘PEE%‘F}‘PFSH&“&H’E a {YH%PS% ﬁ:ég ur e
coupl er sBfvsanshitidl @oflish) whedintte €igferqBtd @nﬁg ki arDépeh pbﬁ@d@iﬂexfea‘d%fred

wi th one anot her. 00128] In other exenplary e enbodi ments, shown in

FI GS. 208pksd0 putfee %ﬁ&grenga peowiseal- n@&woyéww 280 Hhederd ink 37 §xiepds between
cut - out ré%n%gg ﬂb‘%ﬁ&t A8 RS $20 8o éﬁr's Pk&%f’i‘él &&gau%an%e lmgrbﬁ@

conflguratl revent accid nt a ease o | fromt
j aws, papsmthaprbyumaﬁmltbhﬁeéww u'sm(&g@sedmh tleel ]UQKJIH@I endfof theglongate

cases: URfl b1 b aaRL: sk o "y RS bl Al LL Sblie AL cohBek iRy

mechani sm sse I'n nore ow, ca apte prevent
the tri gigeeritGrifi8and Gipdwigiop U&'tbinimmdmtltenm%emsetﬁdf&aad(tdrmr B6 in the open

det ned iti t h ti-b
P or  rBOsREn ey sbdrd basing Bt e T EioR 197 R SHLIRY aHar BRI,
on the Whioggﬁtétaﬂlﬂj nﬁﬂ’ﬁ] t}m shof 1Opahd gsiag 12,had theifgdaear &ﬁptﬂﬁﬁﬁlfo&nalﬁthe the

b|a5|ng nber S h rod 4 in a.distal direction,
her eby FAPRQHHFI P Soeg pors B e poTAA e S 1 al 1y {1 xed
posi tion. VM|Ie a variety of biasing nenbers can be used, in the

enbodi mpeu 2] Wen thatriggéaléwtuatehend)hxasédngwsf&mﬁeﬂosb@paltmmé Iteemﬂﬂd:
beam 61 that is |t|oned be en t groxl end 443%8 ush
HZ 6 t

rod 44 SWEeRaREhap E vﬁPY"“‘b‘?met ipsipgelorcex gpniigd By the springs geer
di st al | Ynserd B@b&pARltb bnuﬁh@@omra&ﬂewgaauaﬁoﬁ QE §RAknlif O1¢.a 7Bh ARe rBRrDHY

feed link 52 is forced to pivot in a counter-clockwise direction, thereby moving the feed bar
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[00129] In use, referring back to FIGS. 17A-17D, as the trigger 16 is
initially nmoved fromthe open position toward the cl osed 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-nost 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 wll nove distally, thereby causing the push rod 44 to
nove distally. As the push rod 44 advances distally, the cam42 is
advanced over the jaws 20 to close the jaws 20 and crinp the clip
posi t i onagler heaekfecdime A8 infhdistblrdigefeon. T6e proausiap’a wrtht fegd bar 38 dinds inalvesy

ci o SpaburteR B Shent ot OB i falr g e S B iRy Rl e Y °

sel ect i g@addthd clpeds ﬂf%ﬁésb@-hntﬁin&ﬁéld’l@ tfaf:k tSpemgz hI@lS‘&ktEhdeHQ;cﬁhe&CﬂlS f@dkinign

nore deta bel ow. et he, cl | tr| 6 can he
rel easea‘“{‘h“ew@ﬁ? ingert aﬁ‘S SRS 1&5 131“2’61 CBSFWWG Flggfe‘%"“igl sty and g
back t ogiafigoiglétipgl position, and allow ng spring 122 to force the
feed bar coupler 50 and feed bar 38 back to the proxinmal position. As
t he trl%er insert 48 returns to its initial p05|$|on t he cl osure

ink 1 oltLe3]es therigess 4 AHEReT eerpLand he trigger et #9 eantiguesy@pivot, thafed py
pul I'i ngbﬁﬂ%@uﬁér%@%&fc'e& B 3%@511]1%{7&?&&[1? réa@HPAi§A1-m &t pAIHEhrP U thidRkitifh: the

proxinally. é he surgical clip applier 10 can also incl | ude a
vari etypwrfumlh%ﬁroﬁ aifead bay 38ovill fe positicaedat feedisisl end of GeglotB indhe jiw one

exenpl a;ﬁ\gup m@%ﬁ%ﬂ& w&rﬂﬁw r#'rsg edGJeHéefi‘ ”é:lvf‘srzo% l:f;rgﬂ?ds’[}cci s‘égs%icg_” N

anti - ba ani smtor co nmove of 't ri'gger
parti cuBpuing 12Aevilibe ﬁﬂlpamhprpssn@bﬂwmnsm shaft cqmplzw @24 artdibe feed bpyeoupl® SOr om

openi ng_d cl o | weyer ger
reaches? ‘Hh? gg%?%}{)%;w%@eﬁb%sls lnsﬁl{sgmﬁ pol 'nfmf}h ‘%‘Ih"tﬂ%%téée’l‘ a(E’Hed
bet ween ntoknqarg:fa\ably@acre thefepalink 50 fuyly ﬁéxeﬂ}lﬁdch]i foeniag ESSeleig hu!pbmfa&ﬂins m
canrele se, the i gge .l ow ng the er to o ease the
oo o SB% e e 20 o PR im YA M et st A e SR WA o e
user. [ @Qémdl, &, @ sedd stdpd oPdckhatibi, tsﬁdhrtﬁett ﬂme@ﬂggeemémisal@)shﬂmmaivmt
of an anti-backup mechanismin the formof a ratchet. As shown, the

r at chet theshp alygncing asgambly, apd gy narticylar thg feed fard$ t he tri gger insert 48,
and-a-pawl 60 that is adapted to be rotatably disposed within the

housi ng [db22426h e&@:ﬁplﬁty@ﬂg% dg?atsﬁﬁﬂiblﬁ 6F thdubihg gy@rshémﬁrrﬁoré&tﬁumm at
closure of the tri i votal novenent of the tri gger i nsert

48 wi || 183%sk gﬂlréalptgwhm@nmgéw&a@é ig ¢igopedayithin the hoqﬁﬁ@ I2a8¢ ff isjoffectiven
be conf i gHERNd SisPFRVRNNd tah ab tahiveto ﬁlbﬁwe apkq ﬁQVelmé jal)vs tzb'?o PAWNed 60

reaches a predeterm ned position, at which point the pawm 60 is free
to rot apesitionded BisiEbxaPlimng AP positioned Gefebetaent &’Tolpéln% bip fermangassembdy can
predete r L i ch
Pho | awiisg Va8 St Al dis ShE Rl SERPATERD kimgRiably i s A1
shown, tlosur¢ haﬂctrhll&]Sﬂ that & slldd:mcdupredto thetriggér 1ﬁ£ﬂt4ﬂ a ddDeg lindk. 59 that fsen

teeth, hav e th ts o tlon of t.he ative
ror ot o iptelSh Gule S e AR P od S Qlreonbites iRt ORpREIAINE
is engagﬂﬁeu!biubelﬁﬂkééfamdmthsghshjraéw of teeth 112. The teeth 112 can
also include a final or termnal tooth, referred to as a tock tooth

112b, ﬁ&hzzﬂ %?(F;la] SSih\xla?ra% ﬁ}te cﬁ)surg\f\ﬁslk }'ohl%r ﬂla n more dettaol t atsﬁo ltl?etcilo\éﬁre

t hereto
link roller 54 mcludcs a central shaft 54a having substantially circular flanges 54b, 54¢ formed

adjacent to the opposed terminal ends thereof, The central shaft 54a can be adapted to sit within
the second recess 110 in the trigger insert 48 such that the flanges 54b, 54c are received on
opposed sides of the trigger insert 48. The central shaft 54a can also be adapted to mate to
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engaged with the tock tooth 112b. In particular, the tock tooth 112b
preferably has a size that is substantially greater than the size of
the first set of teeth 112a such that a relatively large notch 140 is
fornmed between the first set of teeth 112a and the tock tooth 112b.
The notch 140 has a size that allows the pawl 60 to pivot therein,
thus allowng the pawl 60 to be selectively noved beyond the tock
tooth 112b or back toward the first set of teeth 112a. A person

skilled in the art will appreciate that the tock tooth 112b can have
the sanme size or a smaller size than the first ten teeth 112a while
still providing a notch 140 fornmed therebetween that allows the paw

60 to pivot therein. [00132] FIGS. 22A-22D illustrates the ratchet
mechani sopposed wswes. 120¥ dA6E dfghd closyepaink 156 to positrvinttheadring omopmreded dva otitha

cl osed p03|t| s showmn in FIG 22A, the pawl 60 will engage the
first sel®sf "t“ge% 112a thereby preventing the trigger 16 from
openi ng. Further actuation of the trigger 16 wll cause the paw 60

t 0 advanel26hah exdmpldry embodiment of a clemrhluik]ﬁais sivotwnl in trtoee clmil in &G r1€amides

the notch 140 next to the taqack 0 112b. t he 60 re ches
t he tockastsé it ha spposgd atpys; @ﬁa’ﬁ%@ntﬁ‘g g Sp]ace\%’ R\ @a@"fn 870 FrOSed
due the mahbinal26d] meahncmueamﬂkmﬁf erldN@84; a08¥Batdy adapteli € tr%wge tB@centrlile
paw 60|sfreetorotat ri gger en or

by  al
P o bl i QS ahe Ao tRByIcE P MG SISl 3D 3 {10 pspiad 14 e io o

trigger d&uietofplliss! @%@%@Qé&u}é 1%11'01@6‘?@4 EhdSosudditked¥do &eush rod 44.
illustrate the trigger returnin e open positi onmz%3 0133] The

rat chet Jmoo keempdary embedimens, tbepre@ma?gmlrléaa t188tepf eactuimal 262, i§ 9danded to
that in X t
sound Cg;&ﬁ%&%&?@@é’%&&ftﬁ%u \I?\Ag %g engagggpz%ﬁg ?ﬁgscfﬁ] lggltu &%gért eeth
112a, anskampkgeokdhapdi ﬁltmbenﬂiikolﬁ% foxmeg thereanl|fen edpagingshmesntralzhath&da.

hen ¢ et glape Bty ERATE8 st h Pl RN BOAN R iy Pl

pawl 60 beswengagtstumsilink 56 bﬁdfﬂaeclbsmeﬁﬁlhromérm Thhensmbmddmndismamfehe 4rons
t he user_that the aws 20 are in th arti.all | osed, ,posi tion. The
user can!%0f Juated e ops ggHhst aReS %Cﬂné?cé’é%éﬁ fjﬁ é?ef‘élmgl osed

clip, or thét@@&bugﬁfbrfréélei‘v%g@t'sﬁéiﬁthﬁﬂl@adabieﬂ eepivdiBilyt atk tﬂelclbsaﬂe@@e 56 ethel i p.
[00134] In another_exenpl ary enmpodi nent, the surgical I@{fg ap%bl er 10
can i ncl eRreAuRleieis dnpFripBskilled wihe aThyil] appregiats thal aparigsy IGORAYS ad

of a forgg vaRRUIEFhalehd HGuiAiNk 53@0 DY clof\fe lifilk BUET 5410d By sER!co¥pler 58.
during application of a surgical clip, a certain force is required to

cl ose the 20 and crinp the clip around the, ti osi tigned,
t her ebet meia?r?] Apexemplany GlogiIg GOURIE R B Eﬁ%&b‘@% defai 1ny Q %Qrf §ngt & shpwn it

| east pagbi,al a%rcﬁéugﬁ%moh@@a f.mrrgecwa QA 13886, 186b GRATINMAS wdaomfsg;xfeh@ng
jaws 20 around'the clip s ficantly increases. Accord gsfy in an
¢

exenp} ar herstapwgh mdaptpche tmbgnedardth Ivman $34 Ddbe despes lalkr rsrf:@ﬁe@ a
that cor ﬁsh% e 1R vl %orp&{ G, Ogge;q]asﬁg ctof?pl 258n hRGircANS 2 Qtal fad}u&l{

wor ds, resi stance o ani smcan | ncrease as e
force r ethatis epted to:matse) tﬂmhpropcmm emmamftle&sésmd FhEIGeR) dn &n@@mblry

N

mechani s#nd hAsinga slmpel thiat is adlaptddeo jeatihe Pfdxiuad et Eheifithedush oié] The digal

when t hepe[rtrmln%%% e c ossurle rclzloﬁpller 5&3 can zﬁ ubaetcogﬁgurede to receive a portion of the feed bar
coupler 50 when the trigger 16 is in the open position. A person skilled in the art will appreciate
that a variety of other mating technigues 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.
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force required to overcone the resistance of the overload mechani sm
is relatively low This is ' particularly advantageous as the jaws 20
are nore susceptible to being deforned when they are open or only
partially closed. The overl oad nechanismw ||l actuate nore readily in
the early stages of clip formation to prevent deformation of the

j aws. Conversely, when the jaws 20 are substantially closed, the
resistance is relatively high such that the overl oad nmechani sm can
only be actuated upon application of a significant force applied to
the jaws 20. [00135] FIG 23A illustrates one exenplary enbodi nent of
an overl oad nechani sm 62, showi ng an expl oded view. In general, the
over |l oad nechani sm can include an overl oad housing 64 fornmed fromtwo
hal ves [64128] Buthen exkmplary emnbédimgerds, phoyin ih F1GS. ARB 664 20C, taddaging mambler 88, a
pi vot |y [, as] | v 72.. . The..hiasing a ly 72 can
i ncl udeﬂea% ngz)sr%fi r@ﬂ %‘c}gff QJ’I%{ %&% §a|§ gmg’g%jhp °§é4 o’ (P%ae] rgﬁtgcfnh?gl}l@and t hat

i ncl udesnfigupnion welk peneit agridenal eldaseqifglolip fromtiegewy pagicalafly duriigitheldady A

spring 152 is. disppsed around the sprin ost .150, d. t he. pl unger
150 oo RSOOSR T e ST O B 880 AP HE T o b2 B

for med h&RLESN disbdked i nrAlditarbd sy, abibe AGRENGpréves: tBPHIgBE 155dm The
pivot link 70 can be generally L-shaped and it can_be coupled to the

housi nPPeUngYntl thsitigger |y Trachssa pseddraning Pesiieme thepBErgRCkup msehRisren2Yend
702 of 4136 sBh¥ Minok indkeni it 6PMe FRBLAG! THIRS i\RALychOfRePdastsNP I HOBREer
154, and a distal end 70b of the pivot lI'ink 70 can be pivotally

coupl edl6tapd mirewr opryipigeof therikig®s 1 hgecurspihe biesipg membg will hias thegybhercl dakn 68,
in turn, 30 i l. ] - \Whi - beysld dably
and pi RSy Sl odhah B Soul) o SARARZ v D ¥
64d f orvasety ofibibdig henmissragn biused; @lthamontedirent dibwh heFIG. 0B the bingike 66

ithin the h i 64 hi eved f | i yqt
e o Bogiaie 0 oo b8 £ F TR B Lol
W t hi n rad #4 freltthebaok walh Ofthe patkys SONEbIaS e push redhoWdigtallyo rTRGantlevetsd bBam

hal f 64a, 64b_of the housi ng 64, and_ slidabl.e novengnt of the profile
i nk 66 MRR Hi FoTP 0TS B SR TBMOB LA 46 A8 oenalhat elpwe e heanio T to Hex

oppos ecbrma@énrmh@rpsox%ﬁﬁg,diae%@ fdr&Y iTBshlieM tHeRk®. MRt 61 takalfetibiated ar e

received within a second slot 160b_(only one slot is shown) fornmed in

each hdfam sxictipfgthst metgdalnsud aigriong stebe rgaforaed pelymerst #nd inre thap gne
i nk 66,64 Qzapt?e RERPIED iR ?és\éﬁotﬂerfeﬁ{b&}ﬁm%ﬁt% %ﬁ@ing He&b@@&rmlgﬂ in the
assenbly and to t

0 counter the_ orce wt e resistance of the biasing
assenbltpmyof a dofl opather typd ofispring . d\sshowa thersptingdd is disposed befweertbe spri ng

152 al qng..wi.th the | 4 n ' | ink t ' h

orof 11 S g ot ROl rod 458 Btk Bl g b0y {0 hshdilgh B 44

sl i di nglisjlyi Tat spring 6B deuslapted BHAombpress wia arpodxaaltyrditected ferct is appieedf or ce
exerted, by the compressed spri. 152 i ransf erred t.hrough the
ool o it AgeSRUBBIRIGE e Gorreah Bt & PRE A s e Henist conbe
appl i edistd) idch@ingleRbtommerit édipréioagrimbeds. t he housing 64. Thus this
assenbly causes the profile link 66 to resist rotation with respect

ol osur 0Pk Filiag baTaF REE L8 AP fpbes 6 BRI BRE e W ot

of the dyeivpdsitlon idvafdtha RibsédD@@ition | thelofte likRellp 5P Hill Boll within G rlegine
to-rotate, buck|ing the toggle i nk nd causi ng the EiVOt link 70
i

to fur R EEERPIngREAS; (neg Bisiterg bess rg%?e REcodple Gge ysthe distal-magt pi vot

Link 7Gositig) @b Shobvin FIRB .1 7@ NRlrtRdr @t thiAtRnlof e téeAfeBwilll daBRQKE 2HGH 1 107at
the sliding force ére5|stance to slide) is the force re%U|red to

buckl e fhntEizgsisra4? fofrseas th-rosyralk rolign R4 fageing it tapiuot it the triggeidnsertom
the cl Qt%?és%h&dnﬂﬁ F6! 175, Bé RO, BRl1dstS chipRrisk @m} fd¥e BiGta dﬁlfeﬁ%? chl¥fig

buckl i ng’force of the'linkages, then the pivot [ink 70 _
conpr egbepush ksl 40 moye distallnsAs the ppshabd feadvanvks dgtaky, ithbes muA2ox advandet .

over the jaws 20 to close the jaws 20 and crimp the clip positioned therebetween. The trigger 16
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profile link 66, which will then pivot and slide within the housing
64, thereby causing the pivot link 70 to pivot, which forces the

pl unger 154 to conpress the overload spring 152. [00138] As
previously noted, the force required to actuate the overl oad
mechani sm can correlate to the force required to close the jaws 20,
whi ch increases as the trigger 16 is noved to the closed position.
This can be achieved due to the configuration of the profile Iink 66.
In particular, when the closure Iink roller 54 first conmes into
contact with the profile link 66 and is thus in a |ower position, the
profile link 66 can pivot wthin the housing 64, as shown in FIG

23B. As the closure link roller_ 54 npves upward along@the_protile
li nk 66canoptionaly berartielyclosgd fopnbypertialiglopsbe j2ws 20 padhihs partigllyerimp 2

over | oaghjBelaadl ReRleRfdeR 2B e IS MBR gl orMicthir sbicitly G0 MiSTarthh | de
within the housing 64, as shownin FIG 23C._The force required to
pi vot t Flesuss ofithe eip| wiHbe dBcusansl ipsoredetaikbilow. (Onse fherckip iy apglied: & trigger 16
slide t rQf.i ' . 0L o4 3 Ha bt j r:e .prevent ed
71 om ber B af e bR n AL G e bideBnl AR R0 FUE AR

i nitial pysitiont ardtabloywing spring 128 to fooredk: feed har banpiee GO pndefded bar 3&badk to He

closure link.roller 54 ta transf he force.to the |.ower r{ion of
Che- pr oPioKE pehioR A et Eer B8 rshitfoud R il BosyeFinfng §surBfi toftR.
j aws  20isaficred bivrkitaiid inRial positlonae teldkkréyulling ¢@elosi@ link 56, dasie coupléry
actuated, a_ signifjicant apount of force is required to cause the

cl osur e5$’iaﬁ‘ﬂ<P?sglere”r41§9fxlF'6H3f-r ansfer the force to the upper portion of
the profile Iink 66 causing the profile link 66 to slide withiin the

housi ng[@430]The VirgieslTHp kit EBtantaio GRIQE 2 vigerpyfithe Bchnsey tb fgilti2 use
Whil e the_ anount of force requirgg to actuaie(ihe ver| oad nechani sm
can be §f®afeicelain oneexempiay saaegEent e syrpigl cfip applist Lheardnclyde 2apgpite

requi r egadkRp mkASRist 16t doA¥SIliRPmotddfend @fﬂ?&ﬁ%%é @5.e1fnqaragioehmr,@rm Mtitabigt | y

greater than the force required to close the jaws 20 to prevent
def or mamieehanism con brsvend thedmgset & from opening rong Apptizlssingieirpkee dlaweverhe

B L R e S e T L U
and in m:smhmbﬁlﬁalz\slugiaﬂlh errillgp@t taie:?&bhokigp iwclfaaissm c@ﬁsele@ﬁae théy eriag:m‘lliongl thenk
66, ] .

00, ccanoBta IAYGnR USPR. High: L 25bd LR b AR R e

requi redsér0 cl ose the jaws 20. For exanple, where the force required
to close the jaws 20 increases at a linear rate, the distal-facing

surface proti link 66 can be pl anar [e :
profi|e[ﬁﬁauq%%égﬁéﬁ$?2¥%ﬁ#@?ﬁﬁang§WP%§V£ﬁ%nFlS?E?H§“§¥§%% gﬂﬁﬁﬁﬁm
rol | er hkhé femef @vathet. Aukhben,ahd awhet ihdhmieas sdt of eethtl 2 feemagd i the drigger

the trigger 16 to claose the ja 0. Conversely,.where the rc
" oqui r e &Y %P?‘ﬂé%jtm @é%?t\g@%z%ﬁ@tﬂ?ﬂé &5?0353 it i hgyee VBect
nmoved t godified hSREk b aiittifRPinsdri48 PEWTHal Bosuietf tHRGrERP 16 anEpivotal

non-|inear shape that correspgonds to the non-linear fqorce. Such_a

conf i guimereTBTIt i the trigeenasert 48 el Faise the prwlfifitp segagothe skl Ih dhe Krihdd2

(FI G 8kaf KeQBhAKFQITH BEvER Pothi b 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
pertially 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
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[00140] By way of non-limting exanple, the force required to close
the jaws 20 can be nonlinear due to the shape of the recess 104 in
the cam 42 that is adapted to push the jaw nenbers 96a, 96b toward
one another. As shown in FIG 8, the recess 104 can have a curved
configuration such that the force will vary as the cam 42 passes over
the jaw nenbers 96a, 96b. The profile link 66 can therefore having a
correspondi ng curved distal-facing surface such that the force wll
al so vary as the closure link roller 54 passes there over. As shown
in FIGS. 23A and 23B, the profile link 66 is curved such that the

| ower portion of the profile link 66 is substantially convex and the
upper portion of the profile link 66 is substantially concave. A

per son skaged eith ithre todkedoath tl 124. [Th papipul&cihateek tdodt 112h @rqﬁasroﬁljr h&s d siaelkthd# G

e gty et Hap s ORGR el el e gk Blet & Feaefby drbiShiotet o

j aws  20148h¢ifotrhed Hef¥eeR tHRaR @ S&F YeethOl 1@55@&11&051&1@0&\43 pb.OEKE iBRHN@n hesa
[00141] A person skilled in the art will also appreciate that the

over | oavPeriRat ALY Shs Rast] O s Rivet thazeindhyp allpwing therpad At todgsalestaly masgd way
of non- tle&&HdtthJ‘tgclﬁ%étHﬂ'l@b orabk to%%H thd fitdBdef @ﬁté‘e?h maox«e;rérgaﬁ@hmmru ati !
that is in the formof a cantil evered beam 1 for receiving a force
appl i edvillyappreeiate fhasthe tock taekh }lgb|cat hayg thesprae ﬁjé%rm asrpllersizezapdhafinst ten
subst a f o11e d
ther of b2 HHE KEFRRERES A 140 bitmE BERRKRLA SBMNE f B0 e

| oaded thértih. a force greater then the bendlng nonent, buckles to
assunme a lowrigidity condition. The bracket 174 can. provi de nore

rigidityg . ‘s

i ncr eas[ésltg flg’?e%ﬁ ?Eﬁ%@r{% ac% af?c h.?#ﬁ&h n use ﬁ%&gggﬁnghm%agy

| oaded maveh mwarctrmlhwdq;omyomas gbwh freFIE, Bm,ahmm 60 %@l engaie thirfitst sehef
closure | roll.er 54 co concave e be 170
o b et Mo RS b R M B B R BrRAPEENE bGP Rl dRedf 18, 0
fart herwm\m}we tHeqawl di(Btob&@d]ibeE&ﬂthb fiest kot ofigeth [ 1% unsil thephwlad0l ryachestthat ed,

1 ggorois TABDE 4 B¢ kBl udh. BRet Br b cAgeaches Pk PR Fbel oo

t o buckidi gheViild 20 dﬂ&ﬁa@ﬁeﬂ@ chised MR (B4 $1815H1 Qislal Mbvenhi S thSAnTANEr b fRxgof
and the trigger 16 of the clip F plier is noved to the cl osed
?

posi ti oA thAP%‘ﬁ‘cﬁthfrPR)tP r%thts\rrﬁrebam Vige Breibagess 1 lg open Yslaseiamay bpe used
in a-stagkaq, ftﬁ?b@@I@%dlh@Sﬁ%@%[ﬂe@@é eP6 maefﬁn,easge@ odifith, RRAITGS) 22D

coul d be contoured to tailor the buckling | oad at particul ar point

al ong tdund 2PE Hiystretothe triggehkbariurigno AlE opkmpestiishher exenpl ary

enbodi nent, the surgical clip applier 10 can include a clip quantity

' nd' cat H@émﬁmé Bh& HebRish@n Iarwheamrﬁfgu&h ktnit ﬁr%ammuﬁmmﬁdl%éel ce
. e various techniques can used to 1 ndicate the quantity of

cI i ps rtbwmsmon gf theja@s 202 Kpy exgmple) ajﬁmst wurd ende existep vhey ﬂerpb‘dﬂféormmgeof

" ndi cars Bkict ] £ B 5 BB RO B0 WOEF S0, ARTe Bt
det ai | w}renlﬂie(%wl f¢ngaged t}MB;k taottl 142b. Shscawasult whaﬂhatrggerdrﬁaédcyesctha“ cuI ar
or cylind

|ne centr o) |ch
ohee! | lctEma R aRer ol it e pReh ot ARk et Rl BBy Hap B dind 0 o
t hgr earlomeuﬂesammeadamaemeﬁmstm) aﬁmgam;ﬁﬂlwyhh&dl positioat Diie @eﬁdﬁﬁt}m 76,
and an | 144, T. tor n hav
Tar i oy S A RS < BAnO G S0 Ap AT Bt ERS 16
i ndi catfny feselesclip44 is in the formof a contrasting coIor pad havi ng
a color, e.g., orange red, etc., that differs fromthe renni nder of

h n 74.
the | d[08 1% j)]; anotﬁer 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
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[00144] FIG 25 illustrates the exenplary indicator actuator 76 in
nore detail. The actuator 76 is adapted to be slidably disposed
within the housing 12 and to couple to the feed |ink coupler 50 and
nove as the feed bar coupler 50 and feed bar 38 are noved.
Accordingly, the indicator actuator 76 can include a protrusion 146,
only a portion of which is shown, fornmed on an inferior surface
thereof for extending into the recess 50f fornmed between the circular
fl anges 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 noved therewith. The indicator actuator 76 can al so

i ncl ude an engagenent nechani sm 148 fornmed thereon and adapted to
engage anderimpéherlipamundihaiigsugpositienc thgrebetween. viiethe formingpsocssramprepds
FIG 25 n I 48, IS
n t he TP Sl 0! BBk Rl Mooy B4R AT bl
engagi nte b]hms@re%ctahtl)ﬂm&easmo&%]dldgw usmext:rhﬂanyrcdleMnt mgnerbﬂ(wl IS
rotatably.di.s 268
nd t hemhaEReg eyt taisptet o HEHSp kol o BBk TP ERh I o g

12 suchothéiatordshie eRBRGEIGe vRAbAIMh&RnldBeaninddest id the faccadjarea fd close
t he indicator _wheel 74 and the rotru5|e§ 46iﬁﬁﬁtends into the feed
bar cou?}F@lWS@@ meygagesh Shsiesigtancs is heveige oreferahindlishy sateoiha e fHEs ei n
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f d : i hQusi d
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i cat g B Te g T of el d annd by ene BRI vul ok (Cerpdr ¢ ne
teet h i pivbiaRy fRpRE ROthé el Vigk 5ObY AEivaEit lfﬂSOSIIhE u@@le 1Mk, inlem] adbeat or
actuator 76 slides OX|naI y to re rn tg its_initial pqQsitio 1 he
ar s 73&0@%@%9{0 b e Abi 378 PHSIY RESiHeed P ghtb hiping

i ndi cat gx adﬁﬂ%ﬁlto Zxﬁoﬂeﬁﬂ@Gﬁ@}@ﬁlb@ﬁ thdhddsing VERSEl HbveRiehi (e profile link 66
returning t he previous position. A person skilled in the art w ||

appr eci mthmttlnr:ahouang/éﬁ ¢aatby agiievst rion exempliep rivot @l Bdhai satgndsghyspgh/tbnt
profile link 66 and is that disposed within a first slot 160a (only one slot is shown) formed in
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endoscopi ¢ surgery, a small incision is nade in the patient's body-to
provi de access to a surgical site. A cannula or access port is
typically used to define a working channel extending fromthe skin
incision to the surgical site. Oten during surgical procedures it is
necessary to cease blood flow through the vessels or other ducts, and
sone procedures may require the use of a shunt. A surgical clip can
thus be used to crinp the vessel or to secure the shunt to the
vessel . Accordingly, a surgical clip applier, such as clip applier
10, can be introduced through the cannula or otherw se introduced
into the surgical site to position the jaws 20 around the vessel,
shunt, or other duct. The tissue stop 46 can facilitate positioning
of the ¢aahBalP®apbsduichetHoesiipfdatd sidalste mbndnt sieprofile liaRB6 Walihin the

a clip,to be advanced between

actuated to us e j an

o5t t1 ouite FEcbeRrEetd byl GrRale. chrasdretce (e LSRRt phte) ose
to cri nprofildgink b6 that 226 RABUI Wit a kt6nd H611B0IEGDnHSRe Aot 1sRBoval) ifdkmell RE
trigger 16 can be partially actuated, as indicated by the audible

sound ofack FRlf ¢favfoed thedwusing®f-t he tock tooth 112b, or it can be fully
actuated. The trigger 16 is then released to release the partially or

ful'ly ciogsrglifdse the ﬂletm 60 CRORAERCRReRR e h RHEAEH thef clip§GRBSAr Y 10
apply aﬂddftﬁlgional ’pcclll% 01481! Oneﬁskl lled in the ar te WlB

appr eci #fantiyndie Pomeeathfrfe@e uih thedesisanageithebiasingaspemiings. dﬁ PRRSEEr: on

t he abo et A to
be I|n1¥gdq%§&£ﬁgﬁgw ggn pa ?P%L ar??gﬂh%aﬂ% eh escrlgﬁﬁkﬁexcept
as i ndi mabmdlebyofilh hnla@-‘p%wd either Fatiting aboit thepintot PmdﬁB ondidingagrindtdreences
cited h I te ref Iy their
nt 1 et §uopBEE oEr BRBRSlelap R TOERIQ SRR Bl Lo SRRl 1
aflvanm iansferreditheiughthecodgfe Linkio8 ugdpiaot lmkdnmtr:]lethsﬂ“aabtanoﬁal mosightgs aypllied
clip a er si n combi n t he ste

Gi stai | ERARE PRb 56 e AR ThistPspoHgu 6RBRubt Poledink P g c.a

clip apphistabtatich Wikh néspedt 6 ltlﬁet}ﬂhmﬁ@@t I€ihk hodtiehflRaaskedb Niadial Idad eb@AgAL €
shaft into a jaw assenbl and to distally drive a feeder shoe

di spos edosalinkriolerat againsyihe arodiedink ﬁéﬁacqeﬁ?e%wynﬁmsoff Hhepvos it tandat
Lﬁ:?t Otggg@ﬂﬁk &9, RFhoMEN Eegink tlrofites PRKRAL ik td3bIe 1ihk 68 BAAERhEhe
pivot link 70 to further compress the spring 152. For the sliding aspect, the pivot link 70, toggle
~ link 68, and profile link 66 are aligned such that the sliding force (resistance to slide) is the force
required to buckle the toggle link 68 and pivot link 70. If the radial load from the closure link
roller 54 against the profile link 66 exceeds the buckling force of the linkages, then the pivot link

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

[00137] 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
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proximally retracting the feed bar within the el ongate shaft while
the feeder shoe is maintained in a substantially fixed position. 2.
The nethod of claim1, wherein the feed bar initiates advancenent of
the distal-nmost clip prior to initiating advancenent of the feeder
shoe. 3. The method of claim1, wherein the step of distally
advancing the feed bar includes actuating a trigger coupled to a
housing mated to a proximal end of the elongate shaft. 4. The
met hod of claim11l, wherein a distal end of the feed bar includes an
-- advancer for engagi ng and advancing the distal-nost clip into the
j aw assenbly.

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.

[00138] As previously noted, the force required to actuate the overload mechanism can correlate
to the force required to close the jaws 20, which increases as the trigger 16 is moved to the
closed position. This can be achieved due to the configuration of the profile link 66. In
particular, when the closure link roller 54 first comes into contact with the profile link 66 and is
thus in a lower position, the profile link 66 can pivot within the housing 64, as shown in FIG.
23B. As the closure link roller 54 moves upward along the profile link 66, the force required to
overcome the resistance of the overload mechanism increases because the profile link 66 must
slide within the housing 64, as shown in FIG. 23C. The force required to pivot the profile link
66 can be less than the force required to slide the profile link 66. Accordingly, if the jaws 20 are
prevented from being closed, e.g., by a foreign object, as the trigger is initially actuated, a
minimal force will be required to cause the closure link roller 54 to transfer the force to the lower
portion of the profile link 66 causing the profile link 66 to pivot. When the jaws 20 are
substantially closed and the trigger 16 is almost fully actuated, a significant amount of force is
required to cause the closure link roller 54 to transfer the force to the upper portion of the profile
link 66 causing the profile link 66 to slide within the housing 64 to overcome the resistance of
the overload spring 152. While the amount of force required to actuate the overload mechanism
can be greater than and can increase relative to the amount of force required to close the jaws 20,
the force is preferably only slightly greater than the force required to close the jaws 20 to prevent
deformation or other damage to the jaws 20. A person skilled in the art will appreciate that the

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

[00139] 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
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5. The method of claim1, wherein the feeder shoe 7s slidabl'y ™
di sposed within a clip track that is adapted to seat a plurality of
surgical clips.

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
(FIG. 8) from becoming too high.

[00140] By way of non-limiting example, the force required to close the jaws 20 can be non-
linear due to the shape of the recess 104 in the cam 42 that is adapted to push the jaw members
96a, 96b toward one another. As shown in FIG. 8, the recess 104 can have a curved
configuration such that the force will vary as the cam 42 passes over the jaw members 96a, 96b.
The profile link 66 can therefore having a corresponding curved distal-facing surface such that
the force will also vary as the closure link roller 54 passes there over, As shown in FIGS. 23A
and 23B, the profile link 66 is curved such that the lower portion of the profile link 66 is
substantially convex and the upper portion of the profile link 66 is substantially concave. A
person skilled in the art will appreciate that the profile link 66 can have a variety of other shapes,
and that a variety of other techniques can be used to optimize the force necessary to close the

jaws 20 and the force necessary to actuate the overload mechanism.

___[00141] A person skilled in the art will also appreciate that the overload mechanism can have a
variety of other configurations. By way of non-limiting example, FIG. 23D illustrates an
overload mechanism that is in the form of a cantilevered beam 170 for receiving a force applied
by the closure link roller 54. The beam 170 can have a substantially curved member 172 with a
bracket 174 coupled to one end thereof. The curved member 172 can have a bending moment
that, when loaded with a force greater then the bending moment, buckles to assume a low rigidity
condition. The bracket 174 can provide more rigidity to the curved member 172 such that the
bending moment increases adjacent to the bracket 174. In use, the beam 170 can be loaded
within the housing 12 of the clip applier 10 such that the closure link roller 54 contacts the
concave surface, and the beam 170 can be positioned at an angle such that the closure link roller
54 is farther away from the beam when the trigger 16 is initially actuated, and the closure link
roller 54 becomes closer to the beam as the trigger 16 moves to the closed position. As a result,
the resistance to buckling will increase as the closure link roller 54 moves thereof and the trigger
16 of the clip applier is moved to the closed position, Although not shown, multiple beams

could optionally be used in a stacked fashion and the terminal or free end of the beam(s) could be
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contoured to tailor the buckling load at a particular point along the length of the beam.

[00142] In another exemplary embodiment, the surgical clip applier 10 can include a clip
quantity indicator for indicating the number of clips remaining in the device 10. While various
techniques can be used to indicate the quantity of clips remaining, FIGS. 24A-25 illustrate one
exemplary embodiment of a clip quantity indicator having an indicator wheel 74 and an indicator

actuator 76.

[00143] The indicator wheel 74 is shown in detail in FIGS. 24A and 24B, and as shown it has a
generally circular or cylindrical shape that defines a central axis ¥ about which the wheel 74 is
adapted to rotate. The wheel 74 includes teeth 142 formed therearound and adapted to be
engaged by the indicator actuator 76, and an indicator member 144. The indicator member 144
can have a variety of configurations, but in an exemplary embodiment the indicator member 144
is in the form of a contrasting color pad having a color, e.g., orange, red, etc., that differs from

the remainder of the indicator wheel 74.

[00144] FIG. 25 illustrates the exemplary indicator actuator 76 in more detail. The actuator 76 is
adapted to be slidably disposed within the housing 12 and to couple to the feed link coupler 50
and move as the feed bar coupler 50 and feed bar 38 are moved. Accordingly, the indicator
actuator 76 can include a protrusion 146, only a portion of which is shown, formed on an inferior
surface thereof for extending into the recess 50f formed between the circular flanges 50d, 50e on
the feed bar coupler 50. The protrusion 146 allows the indicator actuator 76 to be engaged by
the feed bar coupler 50 and moved therewith. The indicator actuator 76 can also include an
engagement mechanism 148 formed thereon and adapted to engage the teeth 142 formed on the
indicator wheel 74. As shown in FIG. 23, 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.

[00145] 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
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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
to the closed position and the feed bar coupler 50 is moved distally, the indicator actuator 76 will
move distally with the feed bar 38 and feed bar coupler 50. As a result, the engagement
mechanism 148 on the indicator actuator 76 will engage the teeth 142 on the indicator wheel 74,
thereby causing the wheel 74 to rotate as a clip is advanced into the jaws 20. Each time the
trigger 16 is actuated to advance a clip 20 into the jaws 20, the indicator actuator 74 rotates the
indicator wheel 76. When the clip supply has two or three clips left, the contrasting color pad
144 on the indicator wheel 74 will begin to appear in the window 12a formed in the housing 12,
thereby indicating to the user that only a few clips remain. The contrasting color pad 144 can be

adapted to occupy the entire window 12a when the clip supply is depleted.

[00146] In another exemplary embodiment, the indicator wheel 74 can include an anti-backup
mechanism that is adapted to prevent the indicator wheel 74 from rotating in a reverse direction,
e.g., a counter-clockwise direction, after being advanced. While the anti-backup mechanism can
have a variety of configurations, in the embodiment shown in FIG. 24B the indicator wheel 74
“includes opposed arms 73a, 73b that extend substantially parallel to the axis Y. Each arm 73a,
73b has a pawl 75a, 75b formed on a distal-most end thereof that is adapted to engage
corresponding teeth formed on the housing 12. While not shown, the corresponding teeth can be
formed within a circular protrusion formed on an inner portion of the housing 12 adjacent to the
window 12a. When the indicator wheel 74 is disposed within the housing 12, the arms 73a, 73b
extend into the circular protrusion formed around the inner circumference thereof. Asa clip is
applied and the indicator wheel 74 is rotated, the arms 73a, 73b can deflect over the teeth in the
housing to move to the next position. When the indicator actuator 76 slides proximally to return
to its initial position, the arms 73a, 73b will engage the teeth in the housing to prevent the
indicator wheel 74 from rotating in a reverse direction, 1.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,

[00147] 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
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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
skin incision to the surgical site. Qften during surgical procedures it is necessary to cease blood
flow through the vessels or other ducts, and some procedures may require the use of a shunt. A
surgical clip can thus be used to crimp the vessel or to secure the shunt to the vessel.
Accordingly, a surgical clip applier, such as clip applier 10, can be introduced through the
cannula or otherwise introduced into the surgical site to position the jaws 20 around the vessel,
shunt, or other duct. The tissue stop 46 can facilitate positioning of the jaws 20 around the target
site. The trigger 16 can then be actuated to cause a clip to be advanced between the jaws and
positioned around the target site, and to cause the jaws 20 to close to crimp the clip. Depending
on the intended use of the clip, the trigger 16 can be partially actuated, as indicated by the
audible sound of the paw! 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.

[00148] 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.

[00149] What is claimed is:
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CLAIMS

1. A method for advancing a surgical clip through an elongate shaft of a surgical
clip applier, comprising, in combination, the steps of:
distally advancing a feed bar within an elongate shaft of a surgical clip applier
to drive a distal-most clip disposed within the elongate shaft into a jaw assembly, and
to distally drive a feeder shoe disposed within the elongate shaft and thereby distally
advance at least one additional surgical clip disposed within the elongate shaft; and
proximally retracting the feed bar within the elongate shaft while the feeder

shoe is maintained in a substantially fixed position.

2. The method of claim 1, wherein the feed bar initiates advancement of the

distal-most clip prior to initiating advancement of the feeder shoe.

3. The method of claim 1, wherein the step of distally advancing the feed bar
includes actuating a trigger coupled to a housing mated to a proximal end of the

elongate shaft.

4. The method of claim 1, wherein a distal end of the feed bar includes an

advancer for engaging and advancing the distal-most clip into the jaw assembly.

5. The method of claim 1, wherein the feeder shoe is slidably disposed within a

clip track that is adapted to seat a plurality of surgical clips.
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