Attorney Docket No.: 100873-38 (END5522USNP) SURG CAL CLI P APPLI ER RATCHET
MECHANI SM  FI ELD OF THE I NVENTI ON [ 0001 ] The present invention rel ates
broadly to surgical devices, and in particular to methods 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 | aparoscopic and endoscopic surgical procedures such as
chol ecyst ect om es, gastroston es, appendetttaypdyPgcket Ngyd1 08B H8 ENRSHTUSNPIThese
procedures are acconplished through a trocar assenbly, which is a surgical

instrunent used to DS@RE}%RH%LQP%PP%M TCHRer M ;\Nq%iﬁl cally contains a

sharpened obturator tip and a trocar tube or cannu e trocar cannula is
inserted into the skin to access the body cavity, by using the obturator
tip to JERBIQIRTHEINYEXIION Aft er penetration, the obturator is renoved and
the trocar cannula remains in the body. It is through this cannul a that
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common a trocar cannufa I°s surgi cal I'gating
a bl oodlevessor apEyidg strgicahalips to (hllctsavmselblshﬂnt@,fetd)ody t| ssue during surgery.
Most clip appliers typically have a handle with an el ongate shaft having a

pair d on an end thereof for hol ding and
fornlnd&geﬁgggﬁﬁgﬁQ@fngﬂhﬁﬁﬁﬁéﬁ) en. The jaws are positioned around the
vessel or duct, and the clip is crushed or forned on the vessel by the

cl osi nq00®2]ﬂﬂﬂﬁecprﬁw&ars s0X@0]hak markedly adfariche® thpsughthapdrictmaiceaidpatssopid he
f eedi ng and form ng nechanlsns require precise timng and coordi nated
mov emertd SRAeSEPRIG HHERICR! RIgCedpiss ale@ asehplecysiesiamicsy gaaFre%tP@eﬁsmwwbeﬂames, control
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the cost of the clip appliers. Many prior art-clip appliers also use a
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to handl e an gverload applied to the jaws by the i.gger under a variety of
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( END552243Mhts are placed.

[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 preventing 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 the
vessel or duct positioned therebetween is too large to allow full closure,
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. SUWARY OF THE

| NVENTI ON [ 0006] The present invention provides nethod and devices for
applying a surgical clip to a vessel, dutternexRogket Nogt (0087838 giNDS82EMMar y
enbodi ment, a surgical clip applier is provided having a housing with a
trigger novably coupled thereto and an el ongate shaft extending therefrom
with ' f.or di : bIOERT pdsSti pted to
advanc%?Ogg%ﬁgémeﬁg@%o@w?%ﬁ%%@ég8?%@2182)? \(j'l\h/e‘n'telﬁ%tE ﬁﬁe%? gl&gfaes%ab to[?r(%)s\?ne()%? ﬁe j aws
f r om arnhogtketw@nss toodargt ® @lowt fidledospres dt winen 4 foreig objpettisygosttianpd petwietn thaed

t her ebet ween. [0007] The surgical clip applier can have a variety of
configdf%tions, and it can include a variety of features to facilitate
advancenent and formation of a surgical clip. In one enbodinment, the

sur gi cgboosl] iARc@Biglye thefr@miaiis lawded for irggidesd mbbedd dhdtdelsestor dgllivig di sposed
within the el ongate shaft and that is adapted to drive at |east one

sur gi ca&breqal ?,hpts%qa yergpistdietsetyni§atte shaft. In an exenplary enbodi nent, the
f eeder shoe can be adapted to nove only in a distal direction, such that

pr oxi myuNMIMEre or PiE o ENagdsr shoe is substantially prevented. The

el ongate shaft can also include a clip track disposed therein and adapted
to seat at |east one surgical clip. The feeder shoe can be slidably

di sposdB0QA) t Hierpresset inysnsion peavides misthpd|and dowessdeyanplyinge RHRGAAIPd@A be used
to faci).| di | Ligl 1 f eeder
shoe. 1" SR e b e BRE BlenBey BhEARRENEE ML R cip IRHRATY brodlach HEvhe

adapt ech Hoosieggdthe ttigger alovpbly cagied thepetocandran efmgxte sidft erowelirentheefromheitf eeder

shoe within the c¢li track et al di.st al vepent, of the feeder shoe
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shoe within the clip track. In another exenplary enbodi nent, the feeder shoe

can i eempdbe elin pasgionpditherbetesd bar can i ncl ude several detents fornmed
therein and adapted to engage -2 Attorney Docket No.: 100873-38
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noved
of features to facilitate advancement and formation of a surgical clip. In one embodiment, the

surgical clip applier can include a feeder shoe that is slidably disposed within the elongate shaft
and that is adapted to drive at least one surgical clip through the elongate shaft. In an exemplary
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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[ 0009] In another enbodi nent, the el ongate shaft can include a feed bar
slidably disposed therein and coupled to the trigger such that novenent of
the trigger toward a closed 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 mted to the trigger, and by a link that extends between the trigger
insert and the proximal end of the feed Astorney Phekeii¥agx]08EB-38 (RNDSF22URRP) eed
bar can include a coupler that is adapted to receive a portion of the |ink.
The feed bar can also include a distal end having an advancer that is

adapt e g?ﬁ] I = i I t §; jstal-nmost clip into
t he jaagéhﬁﬁﬁg%r alﬁﬁ%§§#%F%§§§h¥§@8 ﬁ%g%?ggrgﬁgxggég§%g$ can be adapted to
engage and initiate advancenent of a distal-nost clip into the jaws prior
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exenpl ary enmbodi nent, the clip advancing assenbly can include a clip track
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to nove at on I sposed wthin clip track In a distal
di r ect ifeed bafh&hd predemal shdef thafeedrbet eatenclude omapleeshanisladaptedmwbeckiiveent , a t ang

t hat i dapted t the clip. track t nt imal , m t of
the f edBBronsyiate Tk i TeseeoadFarpeed tnefede i R bavtiediiady ittt 4otk P st a
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include a plurality of openings formed therein for receiving the tang to
pr eventenhodimants, thedeashen eabe qdapted dpengpgesHdnifipteridrencraendof g distalgeqst [ 0011]

The cli 1l v i NGl d bar that is adapted to
otpig qlgtg %3‘28Pﬁ§ﬁ8 Fﬁhhéfu VQA Peht' Y t}ﬂegfge&r E}ﬁ% p

couple t e trigger Tornmed on a sing of a surgical clip applier
and that is adapted to slidably nove distally when the trigger is closed to
advancd09 Ha I enadlear emhodiment] azlip kéveoring assewblygotiadypnengla clip thnoughtarsergidal p

track. The f.eed bar..c have var.i et f_confiqurations,. .and in. one.
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enmbodi nRRSted fo\GaiuiH HRke ©MREIPARck AR KRR ih@REbtal direction to move at least one
clip disposed within the clip track in a distal direction. The feeder shoe can include, in one
exemplary embodiment, a tang that is adapted to engage the clip track to prevent proximal
movement of the feeder shoe within the clip track, and that is adapted to allow distal movement
of the feeder shoe within the clip track. The clip track can include a plurality of openings formed
therein for receiving the tang to prevent proximal movement of the feeder shoe within the clip

track.

[0011] The clip advancing assembly can also include a feed bar that is adapted to couple to a
movable trigger formed on a housing of a surgical clip applier and that is adapted to slidably
move distally when the trigger is closed to advance the feeder shoe and at least one clip disposed
within the clip track. The feed bar can have a variety of configurations, and in one exemplary
embodiment the distal end of the feed bar can include an advancer 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



and the feed bar can include a plurality of detents formed therein that are
adapted to engage the tang to nove the feeder shoe distally when the feed
bar is noved distally. In use, the proxinmal end of the feed bar can include
a coupler that is adapted to receive a link for coupling the feed bar to a
trigger of a surgical clip applier. [0012] An exenplary method for advancing
a surgical clip through an elongate shaft of a surgical clip applier is

al so provided. In one enbodi nent, a feed MiprneyBackseNer L0g13135 (ENRPARIENP)

wi thin an el ongate shaft of a surgical clip applier to distally drive a

f eeder shoe disposed wthin the elongate shaft and thereby distally advance
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retracting)the feed bar within the elongate shaft while the feeder shoe is
mai nt ai 1el 3 Wiy of asuteest £ aBpligs xed position. [0013] In another exenplary
enbodi nent, a nethod for applying a surgical clip is provided and i ncludes
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position to actua a clip advancing assenbly disposed wthin the housing,
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housi nghe ¢lbRFatdyhaft@ndthegebly Risstally qdvatics poked oné t1ky. MTHelfeed bav cas Bedislally The
trigger is preferably liant relative to the clip advanci ng assenbly during
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other aspects, an overload mechanismis provided for use with a surgical
devi ce.anladvargpreorethe dptedeyd efithe thedbart cantehgage v aidtal andostrelithand &tvanerihd ddpl ude a

force-receivin nber i votally, and sl idabl iIspesed j.n.a hgusing ,and
navi ng gt eRRer IR forfd St £t AR et ARERS et e SR mEREF s ng
assenblptotdirape stdcting thé eb Guswhkin ancklashaet shalft tvbile efl fSéderBiuRTemaintdinedtihe
force-receivin% neq?er“,ln an exenpl ary enbodi nent, the resistance increases
from t HesUPsterttally Aixpd PONIHIY Docket No.: 100873-38 (END5522USNP) end to the

second end.
[0013] In another exemplary embodiment, a method for applying a surgical clip is provided and

includes moving a trigger coupled to a housing a first distance toward a closed position to actuate
a clip advancing assembly disposed within the housing, thereby advancing a clip into a jaw
assembly formed on a distal end of the elongate shaft, and further moving the trigger a second
distance toward the closed position to actuate a clip forming assembly disposed within the
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



[ 0015] The force-receiving nenber can have a variety of configurations, but
in one enbodi ment the force-receiving surface forned thereon is positioned
wi thin an opening in the housing. The force-receiving surface can include a
first portion that is adapted to receive a force for pivotally noving the
force-receiving nmenber within the housing, and a second portion that is
adapted to receive a force for slidably noving the force-receiving nenber
wi t hin the housing. The biasing assenbl yAtaneydlogket Nay E00873381(END3F223ISNP)
configurations, but in one exenplary enbodi nent the biasing assenbly can

i nclude a spring disposed around a spring post, and a plunger slidably
diSPOSQergh%Lk&S@E%dﬁhe spring post and having a head formed thereon and
adaptedI}o conpress the spring upon slidable novenent of the plunger toward
the spring post. [0016] In another enbodi ment, the housing can include a

pi vot i N0 &y Sldwtiorge-rdvatvingsmerobgylcenl havzet weety df henfigntatons,dneinonegmbedipent and

t he bi agi assenbly such. that. pivoting.assenhly is adapted to. transfer a
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can include a toggle link that is pivotally coupled to the force-receiving
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force l.Lied to.jaws, of .the clip appJier. In one exenpl ar e i ment, the
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t her et isRReElcRNigatEhe By %t S PBghme fohged @A GndvhddptdARD €8 BFrebA WS
formed on a distal end  thereof and novabl e between an opén position and a

cl osed thesiringapon akideble wavamangobibe plpgsy toward tssweingPeHii n t he housing and the
el ongate shaft and coupled to the trigger. The canmi ng assenbly can be

adapt e obm%’%c}fhé} eFilbQainhe, i }‘r‘cﬁxshg_cluﬁ‘ﬁlciuﬁg"a‘ Wgwﬂﬁﬁg&gﬂgéﬂé@& i?éou{pﬂe‘a trigger

to nove the jaws fromthe open poSition to position. The
cami ngbesissartie foraameceivhg mebtbenataiphetiatiog tssemblyesnch thet pivatsigrgsdndrgs t o an

over | oad, nmechani sm di.sposed. within the housing whe he. cl osi orce is
o at oreRE KR ORE Bt e QT Tos ALY S FAESS iy food to ¢ he
camm Ngo\REoRERhY/resikian@) 18 %8B eMplar® BRBEdIFRAL thetﬂﬂﬁ)tfng%bq%m%ﬁ&n%clﬁ&& over| oad
-5 Attorney Docket No.: 100873-38 (END5522USNP) nmechani smcorrelates to a

force rtegglf Helgthabispixpgaltyireupladio the &rre-rrecising mesaer tand @ pivakdink thap is
pivotally coupled to the toggle link and that is adapted to apply a force to the biasing assembly

upon pivotal movement thereof.

[0017] In another embodiment, a surgical clip applier is provided having an overload mechanism
for preventing overload of a closing force applied to jaws of the clip applier. In one exemplary
embodiment, the surgical clip applier can include a housing having a trigger movably coupled
thereto, an elongate shaft extending from the housing with opposed jaws formed on a distal end
thereof and movable between an open position and a closed position, and a camming assembly
disposed within the housing and the elongate shaft and coupled to the trigger. The camming
assembly can be adapted to apply a closing force to the jaws upon actuation of the trigger to
move the jaws from the open position toward the closed position. The camming 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



cl osed position. [0018] While various techni ques can be used to couple the
camm ng assenbly to the overload nechanism in one exenplary enbodi nent the
camm ng assenbly noves relative to a force- receiving surface of the
over |l oad mechani sm such that the closing force of the camm ng assenbly is
applied across the force-receiving surface of the overl oad nechani smas the
trigger 1is actuated to cause the camm ng assenbly to nove the jaws fromthe
open position toward the closed positi onAttorpgy Dogleghie.r HIOBI3IS MENSGRAURB) of

t he overl oad nechani sm can be adapted to resist novenment in a proxinm
direction and the resistance can increase as the trigger is actuated to
cause trﬁgchﬁﬁngﬁ‘cﬁﬁeﬁ% h%cetr% ﬁ‘iPe\éeto o @ leYigw! Roftfie B;?ér}]@%sﬁﬁﬁ%%r@% gSurface
and to nove the jJaws fromthe open position toward sed position.

[ 0019] dlosedmpotitiar. exenpl ary enbodlnent t he overl oad nechanlsn1can i ncl ude a
housi ng having a profile |ink slidably and pivotally disposed therein and
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overcone the resistance. [0020] Methods for applying surgical clip applier
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g surface can include a first portion that is adapted to receive a force for pivotally
moving the force-receiving member within the housing, and a second portion that is adapted to
receive a force for slidably moving the force-receiving member within the housing. The
overload mechanism can also include a biasing assembly that is adapted to apply a resistance to
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 applier. 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



the closed position. [0021 ] Wile the overload nechani sm can have a variety
of configurations, in one enbodi nent the overload nechani smcan include a
force-receiving elenent that is adapted to receive the closing force, and a
bi asi ng 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 cammng assenbly that is adapted to apply the closing force to
the jaws, and that includes a roller menb¥ftorney RagketNo:| 087338 ENDSpEZUSNP)
force-receiving elenent as the closing force is applied to the jaws. The

t hreshold force of the overload nmechani smcan increase as the roller nenber
rolls %fc@%?th% B@erl(fagrn?&hérﬁﬁﬁHﬁ/éré}lgese@is%'f%g%s ate matﬁloﬁpéﬂ en ?i'ﬂoﬁ nﬁvarr@ Il er
menber |'s across a first portion of orce-recel Ving elenent, the
force- ﬁb@@o&ﬁmQMEbmnents can pivot if the closing force is greater than the
threshold force, and when the roller nmenber rolls across a second portion of
t he forggs Gel ej el ement  can Ilde f the
ol os1 ng 07 QRN OB MEPlanishf Gn R SRR P BaBeFiRoly EEdmBpliinl

enbodi nehéverlbiemettaashodad ifdidee ﬁom@uecree\dng aememohatﬁmiabfeﬂaerecélee Gl‘leVI ng
element is | ess than the threshagld 63rce required to sljde the

f or ce- rFEBERPIGE B SrAlasing aseRmDY thehis dianied tadputt moverert pfdhetorceissiviagnl j er i s
provi degkridin sportt toRkd agﬁng’vlfo%é PriRAUARG] aq> p?ﬁ&eamllﬂclwwéa%mg a trigger

and adapted to advance at | east one surgical ip through an elongate shaft
ext endiasggrbhotirmtas hdﬁmdrtg apelpithexcledingofof esrtorihegas sadifiay incdes tblieomamber gger
and a ted to a sse n.a di.stal,,end of.the

el ongaggaqs EIC’atcross o?r&eé&gmrge ar<" leec oﬂ{lgq?r%e 558 h%‘%ﬁ) lBejawsuforlhed to the

housi nghresidldfdaget Fdhd @ calohdimbchahiith @hnm@@wme rtgler a&s&ebioyls andsdthe clip
fornin% assenbly. In an_exenpl ary. enbodi pent, the trigger_has two
sequentiP&F- r@@yg&el@ve%c{m%&mwr vrh@ the relse mepker 10ls agrpssca fispqrionefithat e t he

clip a | Yo 4 fonles INETC) QTP Xa) ot can be
effectﬁgggg%ﬁgg¥%g§§&?ﬁgec éé ?g$ﬁgﬁ a%é%%gﬁﬁtggfﬁﬁ§H%%0 séggﬂﬂtstage of
act uat itihem thirihreshbldiforge p’lnldarrhen rtlm Iatlemaembﬁrtrcbﬂas actdspa achoad pprign od dwdosky .
Attorne 00873-.38 22USNP RI.EE SCRI PTI CE .. THE
A St R L E e N L T e S R
f ol | owithigshded firdecdn dlesfe'mminyceﬁlbbalk@m thethestiyldifatd @Guivéd b pivie tikcforRePanyi ng
draw ngs, .i.n which: [0024] Ais a side view of one exenplary
embodi FES§HVIRg elan%ruﬁ@he&wartthmshraﬁ)@id @foe requisd 9 slpdecthe foreg-regeiying @l@meaﬁed Vi ew
of the surgical clip applier shown in FIG A

[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.



[0026] FIG 2Ais a top view of a jaw retainer assenbly of the surgical clip
applier shown in FIG [|A [0027] FIG 2B is a bottomview of the jaw

retai ner assenbly shown in FIG 2A; [0028] FIG 2Cis a side view of the
jaw retai ner assenbly shown in FIG 2B; [0029] FIG 2D is a cross-sectional
view of the jaw retainer assenbly shown in FIG 2C taken across line D D
[0030] FIG 3Ais atop viewof a feeder shoe for use with the jaw retainer
assenbly shown in FIGS. 2A-2D;, [0031 ]| PmrnegBogkst No.:h 087338 (ENRSBUSN e
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

t hr oug ] i wn in FIGS. 2A-2D;, [0033] FIG 4B is a
Bk HEYCRPTRONGSE @ﬁ%ﬁﬂfg{z\%{rﬁ@@

side view of the proximl e e feed bar shown in FIG 4A and the

proxi mal end of the jaw retainer shaft shown in FIGS. 2A and 2B, showi ng the
f eed bdP033] The inpyeosiomuill brovereduly widgrstodddoga thefpiipwingdetgiled daseréptiondatenf t he
feed bar j .et.aj nper shaf. i.n FlG 4B, showing the feed bar in a
di st al q%gﬁ]g%%%ﬁﬁ%ﬁﬂé %B@fﬂﬁ%ﬁ&%@éls’slgghéﬁ%de vi ew of anot her enbodi nent of
a proximal end of a feed bar shown in -8 Attorney Docket No.: 100873-38

( END55ZR0BNIP)G cloh isecdideoviewiof hnd¢ drenmplarx envbddimant offa sifpéca)l elp appliar;ner shaf t
shown in FIGS. 2A and 2B, showing the feed bar in the proximal-nobst

Char | SR 76 18 e OO A R A e R G EIS (bt posi L1 on:

[0037] FIG 4F is a side view of yet another enbodi nent of a proximal end of
a feed [0a26]FNIGVEA is atop eieneefld jaw redinbr 4sBeamly oRiheBurgiabiclf applier gnawnriget ai ner
shaft shown in FIGS. 2A and 2B, showing the feed bar in the proximal-nost
posi ti ¢ '["(’3'038] FIG 4G is a side view of the feed bar and jaw retainer
shaft shown in FIG 4F, showing the feed bar in an internediate position;

[ 0039] (6053 Fid! iBbisa bottd WEwof Bk jiv eetdif@dsRablpdidwinaWFIGI B ;ner shaft shown
in FIG 4F, showing the feed bar in a distal-npost position;

[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



[0040] FIG 5A is a side perspective view of an advancer that is configured
to couple to a distal end of the feed bar showmn in FIG 4A; [0041] FIG 5B
is a side perspective view of another enbodi nrent 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 sM&RYDackeg.: WA873S3HMW§22P@§PX eed
bar in an initial, proxinmal position relative to the clip track of the jaw
retai ner assenbly; [0043] FIG 6B is a cross-sectional view of the clip

advanci &Qn&?%ﬁ%%éﬂ@%dl Bnd b fhe BV reta%?%a@@sh%@/ﬁ i Pg?s Q%Iarﬁoz\f?% aﬂagcdl stal

di rection 0044] FI'G 6C is a cross-sectional view clip adv I ng
assenbl the Ehdber inthefirgxin@Bmossprsitiony t he feed bar noved further distally,
t her eby noving the feeder shoe and a clip supply disposed distally of the

(Enpes 23Ry Bof e il B IO var b BhRRE: 8RR SR 1,88 A e anci ng

assen‘b|tye&hd)hﬁrlhladﬁtﬁmcﬁeposﬁdfmw ng the feed bar returned to the initial,
proxi mal position, shown in FIG 6A, whil e the feeder shoe and clip supply

remain i vanced posiftion shown.in bott om
perspe(,{p&/tltly\g(rJ ‘%IBF St é’? é\’(ﬁ‘,@?(’t &Wﬁ‘)f*lﬁ‘eﬁ ?;{a%*ﬂx‘%fag i%fga (Cﬁ'ifq ﬁ’i‘rﬁho‘f"ﬁe clip
track ah chbhiRclighwitetRi pR@imab&RIeThe Jaaqwamelnstht@%wrZﬁrla@s shawing, t he
advancer in a @%EOXI mal - nost position; [0047] FIG 6F is a bot t om

per spechpymgheigedbaripthedmebmostiositionn FI G 6E, showing the advancer in
a distal-nost position after advancing a clip into the jaws of the surgical

clip a r [ \ i aws of
CheP sG] ROARAR o B, SRR RN B R 08l

per speche feed barewanintanedmd msitiope 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

(7::’alm[ 3 83?65]9] l]_?'lf%a}ﬁs&&lée v1%v(/r:8}cl)%h%qeéélvk\t} O%r?c{nh{‘v let%*ney ﬁmh sh%)\t}ﬁ |131 @t‘s é%g&uplmgg float he

j aws shbefeed Barfth @disfal-mashpoditigh; t he cam in an | nitial position and the jaws
open;

[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 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;



[0052] FIG | OBis a top view of the camshow 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
retai ner 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 1 A show ng the

ti ssue stop shown in FIG 11 positioned battereeyPoekseNe- aiI8BH§WENDI2ALUSEP) 7,
[0055] FIG 13 is a side, partially cross-sectional view of the handle
portion of the surgical clip applier showmn in FIG 1 A, -10 Attorney Docket

Vi ger BAGTAE. PSS IRtdnal ORRr ol i abferchabeSlnliy BREAPRHGVROLEW 21 2

trigger ert of the surgica ip applier
15A i s showimiehpfaed paceiuveedtd 8w ioftiab peoxirablfposition, shewd iBIG. 6dyplhde thef t he

per Spoctrs el BHb Sire O Haks Syen i gor Baa e IR & shown In FIG

15A; [0059] FIG 16 is a top perspective view of a flexible link that forns
part of[0846)IHIQ. GElisartmitiot peaspeetive Wevobf thBadwintgistaln @ FIG. appdispsedsion i n
FIG A [0060] FIG. 17A js a side, partially cross-sectional view of a

por t i onthefliR Heekipf ke jaw getatngrasserpbly shown iy 15 S aii2De shasrigg the advances injap,

show ng,8yiclat hodd¥RitohNg assenbly in an initial position; [0061 ] FIG 17B
is a side, partially cross-sectional view of a portion of the handle of the
surgical cl ig applier shown in FIG 17A, show ng the clip advancing
assenbl POpAHGabY 1 adettompseipeftovew ¢ the advaardr shewss inddG. égmh'pwﬁngythe
Cross-secti | M : i : of I - 0.

ol 1 er Fpisah o O3 G EhADPinchid, Al Pnlan BPuRILAG P i B
actuated; [0063] FIG 17D is a side, partially cross-sectional view of a
por t i on[0048]tHi6. haradHide mspettevestievg bLapair of jaws afgh sengicshdiprapphersh@vn iV A,

show ngﬂﬁ El ip form ng assenbly actuated; [0064] FIG 18 is a side view of a
cl osur ‘M roller that forns part of a clip form ng assenbly of the
surgical clip applier shown in FIG |A; [0065] FIG 19 is a top perspective

vi ew of [0e4 9IRS US B d diddperdpattiveoti@l 8fa tain fdr@s€ Wb the§aws SHowroinlRG. 7;shown i n
FIG 18 to formpart of a clip form ng assenbly of the surgical clip applier

shown i
[%050] 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;

-10-



FIG 1 A, [0066] FIG 20A is a top perspective view of a closure link
coupler that couples to the closure |ink showmn in FIG 19 and that al so
forms part of the clip form ng assenbly of the surgical clip applier shown
in FIG 1A -11 Attorney Docket No.: 100873-38 ( ENDS522USNP) [0067] FIG 20B
is a bottomview of the closure link shown in FIG 20A coupled to the push
rod of FIG 9 and having one enbodi nent of a biasing el enent disposed
therein; [0068] FIG 20C is a bottom vi evittefney Recket Nog uk0887338 (ENDRSAAHSNE FI G
20A coupled to the push rod of FIG 9 and having another enbodi ment of a

bi asi ng el ement di sposed therein; [0069] FIG 21 Ais an enlarged side

er spegh i - iz : k . | . i lier
Shonn ro 7 G167 O sB9 b S i AR B B e dErei b ) AR R e
of the H@tlAbackup nechanism shown in FIG 21A; [0071 ] FIG 22A is a side,
partially cross-sectional view of a portion of the handle of the surgical

L IR B Sk SRS R TIAR T o,

initial* po 1S a si art C
of a pappli@Rhé®in inaGhaadl e of the surgical clip applier shown in FIG 22A,
showi ng the anti-backup mechanismin a partially actuated position; [0073]

FIG 2 js. a.side, partially cross-sectjonal. view of a portion of the
handl o 109585 ﬁéG'slégg‘F & Side perp HYp ﬁﬂeiwe?fst%%thﬁrhakqf|ﬂﬁv¥e§zﬁr COWRIH TGP R

anti - bagkupsAvechanismin a fully actuated position; [0074] FIG 22D is a
side, partially cross-sectional view of a portion of the handle of the

surgical cl i(g applier shown in FIG 22C, show ng the anti-backup mechani sm
r et ur nilRPH E1Gn 6iipp tapaperspseiverviiem of 3 Bexblp lipk that formsipart of 8 cHp adysaeing al | y

Cross- ' ' f FL e handl e of the surgical «clip
appl i efag%h{g%@ﬂiﬂrlléllgfﬁgcgzc&lg,af@aO\fmﬁér}‘érp{nh}g&a}f?i -backup nechanismreturned to the

initial position; [0076] FIG 23A is an exploded view of an overl oad
mechani[80A0) F1G HG Asis rgideapartallyrressphitemal \§évwnfia pertioh 6f the handlp 00tesuEloal 238

s a pacﬁi%'a&l)lleﬁl sl%rvs(/)nsf?l_ﬁgq ,O srlllglavinvgl a0 1poafdv;[mhc‘lengoa\éseerrrllbcl)}(?1 1dn arlqel%nl%m)gsri%osn?om in FIG

[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 clip 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. 1A;

[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 -



-12 Attorney Docket No.: 100873-38 (END5522USNP) 23A, show ng the closure
link roller first comng into contact wwth the profile link; [0078] FIG 23C
is a partially cross-sectional view of the overload nmechani smshown in FIG
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
anot her enbodi nent of an overload nechanismfor use wth a surgical clip
applier; [0080] FIG 24A is a side perspetfdrye DorkeiiNert 10487838 EENRPAFUSNE)

i ndi cat or wheel of the surgical cl applier shown in FIG A, [008l1 ] FIG
24B is a side view of a clip quantity indicator wheel shown in FIG 24A; p

[0082] béx) 8. 3B Ra %Ptoﬂe\gé\p%ﬁh'e\éﬁ)sﬂﬂeqmgﬂoﬁn &'Fl@ 9@&;&5@;;}1 d@thﬁﬁép@& use

with the C|Ip gquantity I cat or shown 1 n 26A is
a si de,ofgd@t ¢ aid havingoms egbodinenhdf a/blmg)éleraelpdmppmd thdreinhe handl e of the
surgical clip applier shown in FIG 1A show ng novenent of the clip

quant | Eﬁé[)@%gﬂ?t ﬁ(&%fafgggrlns\géw %16 c ogl?re(imk@ﬁl&bjr?m#l&ym& co%ﬁ&f fo tﬁmws ch FI G

24; an Cross-secti
por t i onofdGt hendiavitigaanothet hﬁbaiuhgntmah blasingplempt diepossdharein;n Fl G 26A,
showi ng further novenment of the clip quantity actuator of FIG 25 and the

clipq i dj cat or of FI TAI LED DES PT. ON THE

T VENT! ERP a8t AR 8 G e e RS RETy Y 5o A oy SBP R TR BB ecal ol i p
appl i ersugdichl BB AgRr §HfwnUSIFNG, BA; surgical clip applier to apply surgical
clips to a vessel, duct, shunt, etc., duri ng a surgical procedure. An

exenpl ary_sur |caI clip a pller can |ncI ude a variety of features to
facili d&g@l @t iRse; p@?ﬁpstha vaQYY off craw engepaniyg ofibe evﬁ( 1hagkuRaneshanishd

il lustrabhed; %Pld headrawi ngs. However, a person skilled in the art will
appreciate that the surgical clip appl ier can include only sone of these
features and/or it can include a varietY of other features known in the art.

The surl§0CHIFIGI 324 is aisile, partislinerpssbrsetianal Now:of 200878-EghelEnEs3E tysMrgicahppl i er

descr i g BSFE ok i BIGLX, IUWRER ah@ bS8 SREMniH T A M SO Y

[0072] FIG. 22B is a side, partially cross-sectional view of a portion of the handle of the surgical
clip applier shown in FIG. 22A, 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-



[0086] FIG 1A illustrates one exenplary surgical clip applier 10. As shown,
the clip applier 10 generally includes a housing 12 having a stationary
handl e 14 and a novabl e handle or trigger 16 that is pivotally coupled to

t he housing 12. An elongate shaft 18 extends fromthe housing 12 and it

i ncludes a pair of opposed jaws 20 forned 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 rotAternsnDeckesiNop A00833-3§ GINREI23HSNhe
shaft 18 relative to the housing 12. FIG 1 B illustrates an exploded view
of the surgical clip applier 10 shown in FIG 1A and the various conponents
w | | d ] 1 ! i T - dllustrate
exenpl2?9’%ﬁ%@%ﬁ%gﬁfgngBFﬁgﬁ%gb%gﬁghlg@%%ﬁ@%tgwgbﬁ?ﬁg%ﬁzgﬁ% 18 of the
surgical clip applier 10. In general, referring to FIG 1B, the shaft 18

i ncl udd8078h FKut28€ is & pitialdylcrobrasecionas eiswtdf ¢hestvaflpadmaghonism shownhn EKG.can

i ncl ud jaw.retaining..ass l v .26 havin a_j et ai ner .shaf g wth a
clip t(r;zggkéhé’ﬁl 1%t§]e 81°%‘hrglllmr 6‘?@%%‘%‘#8%*‘ vAhi %rtpr%allofi eelfrg(ocr?.u SI?’%glejperl ile %ﬁbw’can be
configyivtt to mate to a distal end of the clip track 30. The shaft assenbly
18 can also include a clip advancing assenbly, which in one exenplary
enbodi t include a feeder shoe 34 that is_adapted to be sljdably

di sposggdlw Fitia3 H& 2 EFIspeciy e vewRy s S5 GBrigp mephagismsigr use

posi ti engd dufgELLhp af¥idr;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
assenbly 40 that is adapted to mate to  a distal end thereof for advancing a
di st al l%@@ﬂ FKF-i24Aiiff 5id¢ perspeshize Jigw of geclip qupntity idisatar ywheel of she susgiedd clipcl ude a
clip f ' i pg. assenbly, which in one exenplary enbodi nent can
includgﬁgkﬁgwgﬁﬁﬁ?ﬂgln?é adapted to slidably mate to the jaws 20, and a push
rod 44 that can couple to the cam42 to nove the cam42 relative to the

j aws 2Q008THhELG R4Btis aside viswyolzaglipajusntity invidaimdevhgel shownen El 92446 t hat can mate
to a distal end of the clip track 30 for facilitating positioning of the
jaws 2 i . .cal : si 0 i 0 one
el 00 LTI 93 BB AR it bl Uty M PR U RSB J27E
Ref er r iimdicdtoriveticel howh @GBFIRA42D, the jaw retaining assenbly 26 is shown and
it includes an el ongate, substantially planar jaw retainer shaft 28 having a

pr oxi that, mates, to the outer tupe 24 a dj, st end. 28b t hat
< naatudl P ARt ¢ ereydutoss oot 3 edtin B heBerlf o e SEs867a- 33
( END552Bb@h¥er shoval ih @@, A, shew npimiiRmehadT theclipsfEnti) abBbRr bNEIQIRe%hdRI  end
28a of the jaw retainer shaft 28 to

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 will 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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the outer tube 24, in the illustrated enbodi nent the proxinmal end 28a
includes teeth 31 formed on opposed sides thereof that are adapted to be
recei ved within correspondi ng holes or openings (not shown) forned in the
outer tube 24, and a cut-out 29 fornmed therein that allows the opposed
sides of the proximal end 28a to deflect or to forma spring. In particular,
the cut-out 29 allows the opposed sides of the proxinmal end 28a of the jaw
retai ner shaft 28 to be conpressed towar dittogise DagkeftYoe r 100§78-38 (ENDSF22USYBL ai ner
shaft 28 is inserted in the outer tube 24. Once the teeth 31 are aligned
with the correspondi ng openings in the outer tube 24, the proximl end 28a

of theuaJPgl;f\ér de&HBLARE: elﬁhé‘;ntereﬁ)glnmhhéd troerE;#E&gI QrtafrSex ﬁlh%lr %boc{-ﬂ:ﬁt‘érﬂgpressed

config I on there causl e teet 176 extend § At o 1 he correspondi ng
openi ngs to engage the outer 24. As will be discussed in nore detail bel ow
with ra8@EdFIG .o AFiligstrags orelvacniplainycargient chip spplientd. u.eleslaovtreahetmie appligsriévent
conpressi o Qse ides of .the end 2 of aw talner
shaf t fﬁ“%tg”y ”‘C‘“Qes aqp&‘?‘“?ﬂéﬁ‘a““% gl apignay g‘i‘/“@?(] f?;%“mad&%‘{ g"?e frndi s 5@%%%!1

t he teahf 1s’3;i1vc5takbmdulp&dout}erhot1sibg124An[e0£ﬁ§&]a sefi B8 éxaénds Gifont e haumgesz can aI o)
be used to nate the distal end 28b of the jaw retainer. shaft 28 to the ] aws
20, howed&ringlpdesadairiof QRRIssd K s@Rioarader 4%‘ @ Shaagot dprermynet Syraial aw

retai nQ:'ilpSITﬁtt; EloRShtd fHakUd&sn %ev&stahy%ytpl%%h@tmtsﬁtgtlh 4R lt earnrtﬁ@tuaéwr ein for

mating wth corresponding protrusions or teeth formed on the jaws 20,
whi ch mtatlombu@l?édusmwmgmhmaﬁ 18 aelatiniel to lhed homsing tl B Fh”spi@ctllustmtﬁlam 7. The

teeth 78 OXInH| ortl t he 0 t Subst ant i

os pl arep ogpEHePioR R efERiay B ol ) o th P50y b e arP PR RE ik ent
26 can wldsaribeEinuderedepuslongd channel 32 forned thereon for slidably
receiving the push rod 44, which is used to advanced the cam 42 over the

jaws 2 |scussed in re detail below The push_rod c ne
can be%?ﬁﬂjﬂ%&% 82 Hlugtzate gxemplegy e?f@eﬁlmeatﬁé% the3gopt C%Téﬁ?nﬁ%ef@ﬁﬁh"sfh %e and
si ze degeRdiungeBlid gﬂ:‘-pl&hﬁpeln%ﬂe@l' ?e?erﬁflg tEGPYB the kR M}ncﬁaessa{iﬁyt@er' n FIG
2D, the push Tod channel 32 is flxedﬂ¥ attached, e.g., by welding, to a

super i dnbesifrthatdeusss tharhaft epmporantss which caginclidd ajaw resainiag gsasebhinda kaving
rectanqul ar.shan sﬁﬁaﬁ' Wil 4% s[ra%{( gﬁ sh%éﬁ? E25hEMS Al r%§> or Ph s The
push r 6d*Ch&hne| can als8 a o onl'y & por " he

ret ai N0 cahdé tordiFured t9 @1as0t0 askstalledd of ﬂnetchp tra¢k 30M THe ﬁ@@ﬁmmlﬁl&d’mfalsb he jaw
retalnlnq assenbly 26 does not need to include_ a push rod channel 32 for
¥

faciliting Akt neFsseHlY, Wighinasg ewwrtyrwomené?ew@%wée%#&@tr 18 of

t he sur, | ¢
 ENDES zsg%eg%d th&f i Ra th BE sitéhbly dididsedWiRinEY c1IOFR BONS advahOOP dePied Bf

clips 36 pos1t10ned 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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[0091] As is further shown in FIGS. 2A-2D, the jaw retai ning assenbly 26 can
also include a -clip track 30 mated thereto or forned thereon. The clip
track 30 is shown mated to an inferior surface of the jaw retainer shaft
28, and it extends distally beyond the distal end 28b of the jaw retainer
shaft 28 to allow a distal end 30b of the clip track 30 to be substantially
aligned with the jaws 20. In use, the clip track 30 is configured to seat
at least one, and preferably a series, ofAttangyDeckeie- o] (987348 CHYRASERYSYP) t he
clip track 30 can include opposed side rails 80a, 80b that are adapted to
seat opposed |legs of one or nore clips therein, such that the | egs of the

C' I ps af é‘al?e%dﬁééh}{@%é SRaM Wtd R df)eﬁé’ th%gb%!?ﬁ%l en'd%é"af NS F&&Xer%ﬁ?f?gk gent, the

clip trac can configured to s twenty-clips tha
pre- di sqhosetdr tnb¢ Bd,nn tl‘melludtraprdtenramldm&ﬁht dmrplrcngmalrmdtmamaludes\g;ethﬂs Ipferrsah

skilled in t t t.hat th a si ze, an confl uration
ot he ot dhpofeafleS afreot 10 B SR o bttt R g g e i perttts
conf i gumat dnhewnPfortbd PSthe Qﬁtepttub@ D4, a6l QTU-6utBO\(oiRY tRet6iR tRE aBbRPIRDppAeapt ed
to be received therein. Moreover, a variety of other techniques can be

used, ivdssehthegrormal engd 248a e deflrgt onte foray aspaing. &1 pastienlarpihg owi-ew 20Hdows ongat e
shaf t 18e o é&@é’ﬂld&?t rBxitdafEkd 24 d %Iée %?&ah@%huﬂ%%@%&hp@%%@k@%?a 30c
ﬁe fa oe

formed t el n receiving a tang ormed on a feeder adapt ed
to be direpostber whdnithejatwhetagier phafr 2fcik i13Ortedain the dutertiebe 24. SOnssbdteeth Itore

det ai | el 0 an_exenpl a enbodl men c i p_track i n¢l.udes a
quant i 1372 ish e S ERtiR aberi bR TR Ui 1yts 4Lt Bab A PSR BEIE o1 ps
adapt edre{aﬁlebghaﬂrl% willl rsRasRdtsWirightial uhb@instessts Contiguafion aRpbyRdudsy thegettse. The
openings 30c are preferably equi di stant fromone another to ensure that the

tang 823 tofxtehd ifedgeerssnoading opeirgyde crgage BiIsoHicngd4.306 V@H@h discysed ine f eeder
shoe 34,15 d%%ﬁ%@@h 1t1\mslsh&t ROFy QR‘“ﬁm defie Edr! st 1[19@5@: é”feﬁ eﬂ ?& lLpde
an ope at ur

detents I ngs I't can 1nc es that
al | ow tdmmprésslpntofdrcbpp%dismleen@thgprdxhealfeeéﬂﬁ ofsthe faw3ré tagurenl smfe%dunﬁglus& al
nmovenent roxi.qmal nmovenent, of.. the er shoe 34. The clip
tr ok 30 ek e B Ghe de e g Pz RS g T G B AUCAL L RBu i ' FI G
2B, that is effective to be engaged by a correspondi ng stop tang formed on

t he fee@os9] /s hatetBdl tbchnRjuey edi alsobeartedio Mite tHealiftglamna 286 BOthe 4w bayined a
di stal -nmost _position, as will be_ discussed below The sé%ang 118 can
have a ahaftﬂéttq/thmaw{% hevewr inths illustrated gmbedimsntethp dista) en itheRY it is in

the form, gier qhaﬁ@éa%ﬁ&e%a%u{ 9&% oL 1 %&Y@&ﬁeraﬂ%ﬁﬂ%@% o enclose a

portion o |ptrac thus alllowng clips to pass rough. -16
correspondmg 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
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 rectangular shape and defines a
pathway 32a 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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Attorney Docket No.: 100873-38 (END5522USNP) [0093] An exenpl ary feeder shoe
34 is shown in nore detail in FIGS. 3A and 3B, and it can be adapted to
directly driving clips through the clip track 30. Wiile the feeder shoe 34
can have a variety of configurations, and a variety of other techniques can
be used to drive clips through the <clip track 30, in an exenplary

enbodi nent the feeder shoe 34 has a generally elongate shape wth proxinal
and distal ends 34a, 34b. The distal end 84tyneydeckseNad I8 BPSHENRIS2ISAPY he
proximal -nost clip in the clip track 30 to push the clip(s) through the clip
track 30. In the illustrated exenplary enbodinment, the distal end 34b is

subst an@gi%ﬁ%;ﬁ@pgﬁ%{rﬁi ﬁegtimnath\géa?ﬁ p&ﬁﬁ%g@%%ﬁl‘g%}?%%&%ﬁ%o%clﬁ‘dec i p. The

di st al es a rectan ar-s fornmed therein
for al | dip tregk 80 enatedithere®ror4Qrmied thergag el clip sck 30rizshowh npateand aadhfediore |t

into the _ja 20, as.will be discussed j.n re detail hel The distal end
sab_ cansurbe g B ity shafole e R ent it B patiaciugl ol Mg ey o

ot her CleR$nér ShaFEXNBAIIEWa HQhINGd BOB A ik thp triék 3008 \He GEbstéhtiall P B%Hed Witharot her
exenpl ary enbodi nent, the feeder shoe 34 can also include features to

facil i tiawe26i Brese, theokmrisenk 39¥is configueadde seas hideasgansyiandh prefarpldy e lserpest efack 30,
and to i . Df.e . { . f. . d oe. 34 within
the of i B Fichith-ykbtginBl S8 Dhip Rackd Rl RN TpBbs el ide e SR e B 3 oper
posi t i osmiapgd ad seaheppokddisgsaftone or oee aips phetdimcliclBat thllegs ofithe alipnge a

di stal -no lip, to be advanced between the jaws 20 with _ each actuation of
Che' o i Bl aTigaf wEh O fHolr o o e A S n R B P Ereiedd 4 e
i 11 ust r @n@igured & RhAdBuLRRAE) JPB that hldPre-8iSRsA6d withRahsdlip Radkudesiriagt ang 82a

fornmed on a superior surface 34s thereof and angled proximally for engaging
one of mpaufegsatigngspaom skatadaa therprt widl approgiatertheatkhg@ghape, sizgsand qonigupiiire of

the tan . My i i : i t.hi clip
track 30 TEQURERAD by FER R R b s 9 b ok BB 11 Pove
in a di dbsike divices uohras ktaples,aidepted @rbengeeddd thedeint More@xt, aopeisiyng o83€ i n t he
clip track 30. The engagenent of the tang 82a w.th the opening 30c. in the
clip trieHigss 6 be ‘BF‘g\}gﬂ?adt(ﬁé laéra%‘f%%ﬁwt@maf%ﬁw&w t}ﬁr%%gﬁf&wh@ftto
return {@ the previous position, as will be described in nore detail below
[0095] In order to facilitate proxi mal novenent of the feeder shoe 34 within
t he cli& track 30, the feeder shoe 34 can also include a tang 82b fornmed on
t he i nf @PPHrThsehp feek 3hsan ey inglpde seyerakopspmgs A0¢Hoanedgthgrein for regeivigiang t he

2o shomafh e RIBAUR B ey LeBlnoe R0 g gaied bor

82a i n dikaksed in more detail below. In an exemplary embodiment, the clip track 30 includes a
quantity of openings 30c that corresponds to at least the number of clips adapted to be pre-
disposed within the device 10 and applied during use. The openings 30c are preferably
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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-17 Attorney Docket No.: 100873-38 (END5522USNP) it can be angl ed
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 returnto its initial
position, and the angle of the inferior tang 82b will allow the tang 82b to
slide into the next detent 84 formed in tAformex®ackstiyo.:3H087338 FNRFFBYSNE)
noted, a variety of other features rather than tangs 82a, 82b and openi ngs
30c or detents 84 can be used to control novenent of the feeder shoe 34

wi thin [b 2 A?‘{n‘ eﬁlg%?)kfegg)er sh§OPPls sﬁtﬁv@{ner}{%rgldgﬂaM iﬁrﬁgﬁﬁ.%'}se dﬁﬁ%ncﬁ ﬁ%gl?f)e shoe 34
can al so 1 ncl ude stop forned thereon that 1s adapted to stop novenent of
t he feedeptedtoobire8dy divang thiss theedle theshp éra@d3(. sWhile thedeatics stale-3dmst haygasi t i on

and there are nq. clips remaini Ln.the device 10. [le.the sto n have a
var i ety oBFD L siieg T GRLS YRl SRR P s to et el e

f or med «ip tiabie 36,6 de Ex ey 3thbadichenetht EedernBiot B4 Bk d g¥nefall9 elodipdtesiidpen f or
engagi ng the stop tang 118 S{FI G 2B) fornmed on the clip track 30. The third
tang 82¥th eropiml andhdistg! eide R44.74P iThe distel endnifhgan bpadaptesliorcedly thes on t he
clip t k3 : : | Sinnf J s 05} tH.on, thereby
pr eventqrﬁg%ﬁg@ggn%ﬁ? I%PFE Cglﬁglqg}zeé%%ﬂﬁlgﬁgﬂee %H{Sgggo%r?gh‘?ggjw %g(r%?»gﬂ een the clip
suppl y iilsstied|egtreplary] OO®A]mét,Ghe didtal edduBtbriasubstaatialxesiplped forsextidgbar 38 f or

driving.the feeder. sh 4 th t li.p. track 30 of the j i ni
assenbi YABE L PSRGRAT S eie A Homeaabake iR d el PR A e i U
pr oxi NMebrmaddcthéteitfod alRRdig H8Advandér40B @ng@ige X idised|-neiblcIFBandafdvime if iagdhdar 38a

can be adapted to mate to a feed bar coupler 50 (FIG 113), which wll be
di scusgaws £4 apwiilbbeidiseisped ipanqsadetaihbelpwe dhp distat sihd4r cagoofcqirssatd® t o a f eed

l'i nk S%eb%@g}é (§1 atﬁg g@rﬁfg'u}/a?iog Pgﬁglcﬁg} (H%ttﬂe? Blogﬁre .@harﬁ{]nil,qgﬁfg w84 witR gl 1 dably

nove t he 8 I'h a irection wthin the el dngate shaft 18. The

di stal dem@e38b of the feed bar 38b can be adapted to mate to an advancer 40,

40', exenplary enbodinents of which are shown in FIGS. 5A and 513, that is
drive a distal -mmst i.n clip.track 30

effecti L | ] i sposed W thi.n,the
it ot 0 T A e B O TR A ort hree S SRRSCHL il o (8EC 97

n nore ?OW.

pr evi ouadilitateRiidtilan@@mehhef the festidrahoehiwidlia thd clipheack sodardas saBtanaslly ncl ude a
feature to prevent conpression of the opﬁ%‘sed si des of thﬁ proxi mal end 28a
é

of t he RraXgrEPAMtbmoxFRsH obihe feqderhioe 3A vthn DEFlipiRtind)- raHehgreonhgrrfian ce to
pr eventyfchlde R aho e RUARBPE Hosbh B8 Rl WininAOM ) Bk 3Y! s tube 24. I n
one exenpl ary enbodi nent, sho FI' GS. "4A-4C, the proxinal end

allowing a distal-most clip to be advanced between the jaws 20 with each actuation of the trigger

16, as will be discussed in more detail below. In the illustrated exemplary embodiment, the

feeder shoe 34 includes a tang 82a formed on a superior surface 34s thereof and angled

proximally for engaging one of the openings 30c formed in the clip track 30. In use, the angle of

the tang 82a allows the feeder shoe 34 to slide distally within the clip track 30. Each time the

feeder shoe 34 is advanced, the tang 82a will move in a distal direction from one opening 30c to

the next opening 30c in the clip track 30. The engagement of the tang 82a with the opening 30c

in the clip track 30 will prevent the feeder shoe 34 from moving proximally to return to the

previous position, as will be described in more detail below.

[0095] In order to facilitate proximal movement 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 moved distally. The inferior tang 82b is similar to the superior tang 82a in that
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-18 Attorney Docket No.: 100873-38 (END5522USNP) 38a of the feed bar 38 can
include a protrusion 39 fornmed thereon that is adapted to extend into the
opening 29 forned in the proximl end 28a of the jaw retai ner shaft 28. When
the feed bar 38 is in a proximal-nost position (i.e., when the trigger 16
is in an open position), the protrusion 39 will be positioned at the

proxi mal end of the opening 29, as shown in FIG 4B, allow ng the proxinal
end 28a of the jaw retainer shaft 28 to cAjtapres HackeigNax| 108873138 €ENIFATUSHD t 0
slide into the outer tube 24. Wen the feed bar 38 is in a distal -nost
position (i.e., when the trigger 16 is in at least a partially closed

ositio US| i it : L iatg | ocation
gdj acenltf.l ; rlobtet %51%{1 géo[xﬁﬁélg}n a1§ %§ 8%\5%1 tlgﬁe %?a%etdf%P§§gq}b?‘%§ ed h%gglgg%%g@s&?on of the
pr oxi meformeetidin Zi@afeed bart3Bean angage theiinferiostasd §2261d nldveshd feeparshocid disthly a

advant agepus dur,i hg use.of the.device, .as t otrusion 39 will. prevent

et detsetamat gRtuhe iy e RS ok or 3 fi endh Bt Pomor el mueBlS £ e
24 dur i 19 getth@o @b iifif pdsivib and WY dngleFIr & inf’eﬁoﬂ@n% BABIRAIN ARy theREMRLEMSH ON 39

having a rectangul ar cross-sectional shape with rounded edges, the

pr ot r ustlidn intotheagxtipteat 34 famedinthefeedbandy. Anprsuouslygoisi aeariemf otheanpl e, as
shown i t 1S] ' ectjonal shape

t hat isﬂg%tgllr?e t}ée?lafa?l?%] 65 F%r@\%ap %8%1#@52’?? ﬁgdeé%gss%ﬁ%atnq{eggg%g)p%ég&t o extend
bet weemotemeheefithe Reddrahdei34 Wahinehselipardackd0. t he proxi mal end 28a of the jaw
retai ner shaft 28 can not be conpressed during use of the device. Mre than
one pr ion _can al so be d or ample, .FIGS. 4F-4H il ] ustrat

oot her OBl hrERT P RHERS e epted thorcd B Al ;e s o e Hsd

i ncl udes adapeedas efop wsdvemsntdTahe R8der kyeBRdvidiareRBd@RA SRR edlthe dilitdltnanee apart
fromone  another. The two protrusions 39a, 39b wi|ll prevent conpression of
t he pr o3esivan agdhtheregue pe chinpaempinipgin thei dexice dfahilpgheHemcantave ayariguef 38 i s
in a proxi - S OSh L : ) I yat=le feed bar 38
o " S ERGIRIOROSA 38 iRl r s Hped o L DR AR e

pr oxi medxtendohg2Ban offertdndirpaionrfet @igaging gleafdp t2g HAr(FhI2B)demead onttberclihe f eed

bar 38 is .. nternedi.ate.position such. that the teeth are positioned
pot weerfEhalpy Bt S Gier2ssapoibiped aieh tuf Gl htaeche e B gd8piHE s ol <o
previ ousdck 30Wheh eHeeBedet Eef3aa8inkadistdBmeabobineh, UkkReldNRentiNPhRvERERBES 84
formed therein for engaging the inferior tan}gO;y 82b formed on the feeder shoe

g . :
34. Thethafpamriswe%ﬂfanddb@qugbars&ﬁwmtbaelwsuma is depdetedxenpl ary enbodi ment t he
feed bar 38 has a quantity of detents 84 that corresponds to or is greater

than a guentFd Y4 fiustriBsaPIRRIEAY Fdd BE T8t ¥BFiRE tRMeddRP s U GRrodSh the

clip track 30 of the jaw retaining assembly 26. As shown, the feed bar 38 has a generally
elongate shape with proximal and distal ends 38a, 38b. The proximal end 38a of the feed bar 38a
can be adapted to mate to a feed bar coupler 50 (FIG. 1B), which will be discussed in more detail
below. The feed bar coupler 50 can mate to a feed link 52 that is effective, upon actuation of the
trigger 16, to slidably move the feed bar 38 in a distal direction within the elongate shaft 18. The
distal end 38b of the feed bar 38b can be adapted to mate to an advancer 40, 40', exemplary
embodiments of which are shown in FIGS. SA and 5B, that is effective to drive a distal-most clip

disposed within the clip track 30 into the jaws 20, which will be discussed in more detail below.

[0098] As previously mentioned, the proximal end 38a of the feed bar 38 can include a feature to
prevent compression of the opposed sides of the proximal end 28a of the jaw retainer shaft 28
(FIGS. 2A and 2B) during use of the device to prevent accidental disengagement of the teeth 31

from the outer tube 24. In one exemplary embodiment, shown FIGS. 4A-4C, the proximal end
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and nore preferably it has one nore detent 84 than the quantity of clips
adapted to be delivered -19 Attorney Docket No.: 100873-38 (END5522USNP) by
the device 10. By way of non-limting exanple, the feed bar 38 can incl ude
ei ghteen detents 84 fornmed therein for delivering seventeen clips that are
pre-di sposed within the clip track 30. Such a configuration allows the feed
bar 38 to advance the feeder shoe 34 seventeen tines, thereby advancing
seventeen clips into the jaws 20 for applAttoatey Backetiips 1887338 ENDSSRUEND) so
preferably equidistant fromone another to ensure that the feeder shoe 34 is
engaged and advanced by the feed bar 38 each tine the feed bar 38 is

advancegt, of 0R¥0QIbaf Be cdiEReuas pl?cﬁru%ﬂ 39|f§r91et1 Mitdratian s 1§ Q&tpwdqo ttheHcPﬂﬁJ ol the

anount of novenent of the feed bar 38 relative to the clip track 30. Such a
conf i guhaepenimgidl forreadsio tlee mrharmaﬂ hr@l 2taad dre Jemetamdr shia§ 28d\Vélremgle feed bar

pr edet ef,m ned di st nce each tr e I S _actuat.ed eb

P o 1508 BEFprth A ST SR Frvhrink beETe § b b pRG MSYER, aldiFhFiNon

t echni qwaslllcbarpobeomﬁﬁﬂ tHeQpreaiftal eld dflike 6fieningl29, ffshowi eNBIT. 48, alibiging @Rd bar
38, in an exenplary enbodi nent the feed bar 38 can include a_ protrusion 86

f or med &r%mébwdt%atof the Jal sg5eiaer shaft B8 taeqmepisisyo pliqve thestiathir$ 1 ﬂlda into the
corres QR]M e 23' Q’Vhenetﬁe fe@i Bar 3%81)5 111c Qﬁl@ﬁfjm'og't I;OQI%Oh ?{V% r\?ﬁéﬁ' tﬂfﬁegéaaﬂcéls %ﬁat The

length of the slot 88 is effective to limt movenent protrusion 86
t her ei rigast mpatibliynglosedgositivepthetprasfusione ofveil delpasitigs:d aA@cundimegiase locdtienuse t he

posi | QRFINS T SeeER) TR B ot o e homBREn S BB b S0y "L

38 to adypmetatdaesHaMerrhssh@@ax?méulbﬁy advaptagélak dufihged ofitsd &vee, sithhr each
advancenent of the feed bar 38, [00101] FIG 5A illustrates one exenplary

embodi rrEpiusism 39nvillpravsakiccidsniehdisengageaeabeidhe fay Tetiner shaft $homiths eltetend 38b
of the fgesh (i;g'{( e gﬂqe wkvigh. Wﬁll@f*"lf(%chkvéfb fiRs %f%{ ﬁfoﬁt3§|ham t clip from

t he C|Ip tr 30 Into the jaws . Avariety o ni ques c n be used to
mat e t lrectargguban cwiss- Sk@tlbmal shepe Wléedumhﬂd eé&s thaprdatrusioh89ichh biateratagidtysafbodi ment
the pro end 40a the a van er 40 in the . f.orm of . a | e
ConnectUietSHRES i Setsp et eB PR A pR R EIGS D SR R RS BR 4 he di st a
end 3&Roseisedtidaallsagst tharis SnewHae radyamceith 4 Gippriaf @dabit)s Adapedlty exmies to the
feed bar 38, however it _can optionally be integrally forned with the feed

bar 38.betwen diesteeth 34 fRifurdisr esuterihatthsprorgel el 38 of ﬁfeeﬁw@zmnyr dgfpBeant o
igvggﬁq}oﬁgféd@rbﬁé@d&r@ ds@%th%Qieﬁ@g %Egbstg%d“&l ré&@s‘norﬁ&grafrsggb . g%&r g;g,rr]ad¥ﬁgcer
clip- pLeahmplenHﬁiSe#F 480]gsiratehanptheacmbodiment infwhsthahe proaimial snd 883' obih féed one
exenpl YB?mcRﬁes two prbttrusrl]&sé 3@2, ﬁlb%r%%td%hereon and spaced a distance apart from one

another. The two protrusions 39a, 39b will prevent compression of the proximal end 28a of the

jaw retainer shaft 28 when the feed bar 38 is in a proximal-most position, as shown in FIG. 4F,

and when the feed bar 38 is in a distal-most position, as shown in FIG. 4H. Compression of the

proximal end 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, 39b, 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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shape with a recess 92 fornmed in the distal end thereof for seating the

bi ght portion of a clip. The shape of the recess 92 can vary dependi ng on
the particular configuration of the clip. The -20 Attorney Docket No.:
100873- 38 (END5522USNP) cli p-pusher nmenber 90 can al so extend at an angle in
a superior direction with respect to a longitudinal axis A of the advancer
40. Such a configuration allows the clip-pusher nenber 90 to extend into
the clip track 30 to engage a clip, whil eAttohey Decketi Noctek0087B-38 (ENDSSR2ERNBr 40
extends substantially parallel to the clip track 30. FIG. 5B illustrates
another exenpl ary enbodi rent of a cllp pusher nmenber of an advancer

40' . t d| nt he cl ush nor.e narr ow
and i t e{ge éevécgﬁl s& 95 lu?lhg%gc? mh e ﬂhe {Tb%qe%a[rgg C%giduglﬁ&%thhegﬁggtfm I n use,
t he ad\/&irfeﬁﬂied49er€1arf06d@ﬁgﬁng3§eder&éhﬂaﬂ@§t}ﬁﬂbl’y‘ ptdigisgtised alithiinhé clgd irackdios posed
within the cli into the ] This is due to the positioning

of the Ykac gu%“’“\ﬁﬂ?\’fﬁthesfe@ t?aﬂé%F%/adrYﬁ%?Bh%fee%tsw EVERREEiPFSoxi nal  and

di stal pash Jla&%ngs%vm@eﬁl Qg8 tnfo HeSEMSEPRr apRRAGA. ﬁiefa%ten@%ﬁa% mk& ustrate
the clip advancing assenbly in use, and in particul ar

i |1 ust rmcferahiy\ﬁemémanofromhmefae@theltiaren%e th:attlhﬁ feetleresho¢ Bblam@gcdaﬁdt o advance

t he feeder shpe,.3 [ i su Fl GS., 6E-6F illustrate novenent
of the a4VERCT @8 thﬁge glganc(%etmé t]g‘l sefeg%ar ls?tad‘(’ﬁm%dl nto the jaws 20. The

conmponents in the hou5|ng 12 that are used to actuate the clip advancing
assenbl [90 M0 Thdeeedbarcdssmadlsoindhndea fdstusi th coettadthe InhO3] mésensdnowvdthen Fl G
bar 38 is ipn a pr posi tion

s uc hl ? rftse{]delfaﬁ? i n%ﬁﬁg S}l‘}r? 13 gratflg g?m@fcg. aFBHeEREn wé rvuwﬁ%ﬁ% fﬁ[—@s r éhsidat e

sl ot 88 hdvahh@ a 3dr@d’¥t€r§ﬁ&'d'@l@§tar§@@£cth tHfe thg_}ﬂ'?ggfefe%iﬁract%geﬁ tﬁélreb%acﬂz'aﬁcﬁ psed within
the clip track 30 and, assumn device 10 has not yet been used, the

f eeder oshoesinge Pkp info the prvosd GrelVhidos varfeisoft teahmiomige prnt teatsed h:econggbtéc distal t ang
82a on I S. st openi ng
30c, fog:ﬁlmgﬁgﬂ%f tk?e}}g%d l?'a‘f‘ 355 m%ﬂgggrﬁgl Weﬁgﬁpﬁen?gl%ﬁ%m ar %%Sn {:lud!?

rnthe ¢ fra MoVEmnen t he feeder
shoe 34brotar$dmt869fommfdethexeon thaeil@dgrdéd ibetshidablyerdaredshinkina4orsspoagding sloned

such ¢ Rk helB) s of et s 9ensbalp?Be L FPEIG OS5l 65 RATSbYs BTy che
feed badveRfnt offife ﬂ%ﬁﬁﬁ&l? 8B thetdh, ttl'ﬂ% lfn‘?iﬁﬁig Q@Verﬁéxﬁ of %Q?ée%%a? 84l Uﬁeédr@ih%w as

841, 842, etc., and the openlngs Oc inthe clip track 30 are | abe
sequentii asd the ﬁa@d 3@@38 capBbdes between %ﬁqusprmmahmsnmmm ajfixef[d@tal pesitiomwiler i es

O 11 Rasgho [RREh FloR IR0 ALlok iy 30 530 syt uls A BB el 1 the

p, are positi‘one int ac di's gf t he
f eeder pﬁédb&:nﬁéhed distance with each advancement of the feed bar 38.

[00101] FIG. 5A illustrates one exemplary embodiment of an advancer 40 that is adapted to mate
to the distal end 38b of the feed bar 38 and which is effective to drive a distal-most clip from the
clip track 30 into the jaws 20. A variety of techniques can be used to mate the advancer 40 to the
feed bar 38, but in the illustrated embodiment the proximal end 40a of the advancer 40 is in the
form of a female connector that is adapted to receive the male connector formed on the distal end
38b of the feed bar 38. The advancer 40 preferably fixedly mates to the feed bar 38, however it
can optionally be integrally formed with the feed bar 38. The distal end 40b of the feed bar 38 is
preferably adapted to advance a clip into the jaws 20 and thus the distal end 40b of the advancer
40 can include, for 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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[ 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 noves distally, the inferior -21 Attorney Docket No.:
100873- 38 (END5522USNP) tang 82b on the feeder shoe 34 will slide into the
first detent 841 in the feed bar 38. Further distal novenent of the feed
bar 38 will cause the first detent 841 to engage the inferior tang 82b, as
shown in FIG 6B, and to nove the feeder é‘lﬁ?iéeY%&C'&thquﬁnsﬁéW‘?/ﬁ NP)362,
etc. in a distal direction. As showmn in FIG 6C, when the protrusion 86
abuts the distal end of the elongate slot 88 in the jaw retai ner shaft 28,

the f eeglpbﬁfsh@rgnén%eﬁ’ bev@rmle&e{témt A %Qern adélfpa%r JIRYESERIth rdsPedt bd £

position, the feeder shoe 34 has advanced a.predeterm ned distance to
advanc elongitidinai pxis Apydithe adygrcer 462Such a cosﬁgumlqdﬂlw“tshee din-pusheroeémiz® 98y a
pr edet ey m e 34 has

anc su r|or 2a 0 der s
been ad éaﬁ(c?elgmqoﬁl 5 Chﬁgragleggtode ?116’ 335%‘3 re‘f]ﬁmd%lo:%ﬁheta‘r%a rkceég(?%e%l%vent
pr oxi medubsaviesie phratitl tb e dipacek 39h OHG. 3B illasichtdsh@othef @eirplary amBodAbntaT at he
f eeder shoe 34 is still ~engaged by the first detent 841 in the feed bar 38.
[ 00105] *'NoRHshEReRiter PR TpRa Va&a?r"@ Ip s empedimant thgiclip pugher membsp2Y’ is

POSi ti Offighf 91\6% Hafrol! 44d it B shRllrB&sd 921?drme&“ir§tth@|d1sf@§ﬁospé}§i ther@Bs. 1Rhgun ' n

FIG 6C "w al so advance the distal-nost clip 36, into the jaws 20. In
parti cuﬂhaadvaaseréﬁmemgagﬁr@ adyEncedingyt the distal-erpsitlipotispobed Wiskid theelip3gicin | |

cause t n t ach to the
di st al 1511? r;hQH%vs fee E?Stge Posmom%& ﬁl {éee((ﬁj%r%gl’ - rﬁf’glt 1S %}dagfyé%?vaﬁﬁ"s posed
Wit hin lsdmeeeﬁllal ﬁkeﬁrpa@)&m30arﬁlrﬂﬂstﬁl®o§1ﬁﬁﬂd"lﬁﬁpretllb&sl?His@s@&% into the jaws 20, as
shown in FIG 6F. In an exenplary enbodi nent, the advancer 40 will engage

andini i anc t of the. distal.-nost cI| rior. t n ing and
initiat -oagéziairg%@ﬁ?ﬂwam © FRARYAN PG ESS MDY M use, ?fé@mp@fttcri@ HREY %r’\ most
clip 36gD mds{rae%a,eﬁem%ftw REAPES 8t Ain Ihg clp ﬁ@él@zo ﬁo%oaree@he%@dw gnder3avel ed
by the feeder shoe . Such a configuration allows only the distal-nost

clip 36andt0<blpt§epré1d\’r@r@ewl<ﬁ$}t@ ¢Ihalupstaate mpgerpgnt leb the adeanic @Iaﬂyancadxdaﬁt?& ng an
addi ti O{Aéit c% } ?wé?(? ’n?e"&f]on?p%ner[tg’%ﬁ%léou%h%elggﬂaﬁe 4e ﬁsgggo%cuﬁ‘a%

partially or ea e the

f or med azivaxp:n@assexﬂﬂyeaneedfscﬁsbal mrm(ggdetailﬁelwbvll al so retract the feed bar 38
ina proximal direction until the protrusion 86 returns to the initial

pr oxi as shown .in FIG 6D. As

PO AR R Rk BRI e b s BRI S O0,

pr oxi mahdsitionisBethhitBe propasibABG iARGitdaad w'okihnaﬂpg@aﬁ] theelongse bt 8P aINthe'Y
jaw retainer shaft 28. The feeder shoe 34 is disposed within the clip track 30 and, assuming the
device 10 has not yet been used, the feeder shoe 34 is in a proximal-most position such that the
superior tang 82a on the feeder shoe 34 is engaged with the proximal-most or first opening 30c¢;
formed in the clip track 30 to prevent proximal movement of the feeder shoe 34, and the inferior
tang 82b on the feeder shoe 34 is positioned between the first detent 84, and the second detent
84, in the feed bar 38, such that the inferior tang 82b is biased in a superior direction by the feed
bar 38. The detents 84 in the feed bar are labeled sequentially as 84, 84,, etc., and the openings
30c in the clip track 30 are labeled sequentially as 30c, 30c,, etc. As is further shown in FIG.
6A, a series of clips 36, labeled sequentially as 36, 36,, . . . 364 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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30c2 in the clip track 30. The inferior tang 82b will not interfere with
proxi mal novenent of the feed bar 38, and once the feed bar 38 is in the
initial, proximl-nost position, as shown, the inferior tang 82b will be
posi ti oned between the second detent 842 and the third detent 843 in the -22
Attorney Docket No.: 100873-38 (END5522USNP) feed bar 38. [00107] The

process can be repeat ed to advance anot her cl IB into the jaws 20. Wth each
actuation of the trigger 16, the inferi orAtteEiyDacke Ne:| 100§78-3 ARGVt he
next detent, i.e., detent 842 fornmed in the feed bar 38, the superior tang

82a on the feeder shoe 34 will be moved distall y into the next opening,

. e, QRRNHBGNINCRAHN sﬁmmilpsmem&t&qirs@aentm ikt fels HRSE, @hmper\msltdl be

advanced T nto the jaws 20 and rel eased. Wiere the device 10 i ncludes a
pr edet enqvement (éﬁbﬁ‘&wd bagf3 801/1|11|c99useéh‘gﬁrst desers 3¢ glerengageghe inférior tang$gbras16 can be

aCt uat %ﬁo@&? \f{, Sesﬁ &ndgg%ovgr:&et%é&? s3t4 a%h P é\%}%? ?6%6 a&@' b%%ﬁsteﬁ he stop,

ahg engage 'the stop tang
118 on difeetical iAs showa kn BIG. 16C, p/ﬂlelvﬂi&tpr(fttlfstdﬁ% ad'utstﬂ&i d1ﬂt®}\/@idﬁmthd}ﬂoﬁgae seeder
shoe 34. [00108] FIGS, 7- i1 1u rate vari o exerrp ary conponents of a clip
formi ng® a%gedﬁwetamﬁeshéwgﬁ efqeai’ﬁr %Sdsmeeem frgm fastashsii el ynQieBsat HBHYS of t he

j aws 2Q,08iti6n, SHROMBd er ARodPT £¥s AHPdn¥ed Q&%Hét@r%ﬁed &151§nde%"§d@a9c@§1@ clip %;H)‘i‘}e
proxi mal portion 20a having teeth 94 for matlcb(g corresponding teeth 78
ﬁﬁm%?u

f or med 36n 36he - | %ﬁNWlématthhg trapka$q bp@predrtpmming ddie superiontang ¥es of be
used t the t refainin 8. ,Far

uoed,  BLEELNR LS 128, KR8 BN S0 i B PR [Bb vt

Al ter nqirmumhlymoxtdnen; atWhe 2edeahod®4,iand egrinfetiyr thng 8%don tive féedeinhoe 84 & sniling
shaft 28. The distal portian 20b of the jaws 20 can be adapted to receive a
clip teﬁéargé%éi’\t/b@efﬁ?td&%&t $u8 therfee 2884 portion 20b can include first and
second opposed jaw nenbers 96a, 96b that are novable relative to one

anot her[go1l03) MdvEREHTIRY eeVe &N IR MRAT the ili€al] SHokinHRARRT SosRRA, s iAFEGPi ased to
an open position, and a force is required to nove the jaw nenbers 96a, 96b

t owar d tdnéo télncﬁmhledlsta#n@s'j Ronitivandhers 196K, 695 by ilk also edisnce teldisd-repselitove
(only ope, of 918 ws9270 'R Pgﬁ'%‘@? ab 8}54{% ntEE! & i ;{1 n?o%@%%ﬁtdoﬂt}?%ﬁ%%ﬁﬂ%%%ﬁs
a i’'n W e

t her eof” T or Y ng cltp al'ignnen AW menber s
96a, 9ﬁzbuseﬂirec11pa;y\shesrmma 996ﬁthe96barman40achmh ieatclohéedtol theléistal amlrnftt}neack 98a,

o8b 1oyl A BEn el Lor LM 10 Lhe, cem a2 Lo, eaate Lheshaw neher s 96
Jegt)vogr:a %lrsp ;tgahgn&ﬁm)aw% a9 SR wiPRIFIGS6H. %%Qx@ﬂplﬁryséﬁ%ﬂirﬁént StHE hdegeef the
40 will engage and initiate advancement of the distal-most clip 36, prior to engaging and
initiating advancement of the feeder shoe 34. As a result the distal-most clip 36, will advance a
distance that is greater than a distance traveled by the feeder shoe 34. Such a configuration
allows only the distal-most clip 364 to be advanced into the jaws 20 without accidentally

advancing an additional clip into the jaws 20.

[00106] Once the clip 36 has been partially or fully formed, the trigger 16 can be released to
release the formed clip 36,. Release of the trigger 16 will also retract the feed bar 38 in a
proximal direction until the protrusion 86 returns to the initial proximal-most position within the
elongate slot 88, as shown in FIG. 6D. As the feed bar 38 is retracted proximally, the feeder
shoe 34 will not move proximally since the superior tang 82a will engage the second opening
30c; in the clip track 30. The inferior tang 82b will not interfere with proximal movement of the
feed bar 38, and once the feed bar 38 is in the initial, proximal-most position, as shown, the

inferior tang 82b will be positioned between the second detent 84, and the third detent 84; in the
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96b. [00109] FIG 8 illustrates an exenplary cam42 for slidably mating to
and engaging the jaw nenbers 96, 96b. The cam 42 can have a variety of
configurations, but in the illustrated -23 Attorney Docket No.: 100873-38
(END5522USNP) enbodi nment 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 techniques
can be used to mate the cam 42 to t he pugtitorngyDerket Noyt100873-8HENDS52388¥ Rt ed
exenpl ary enbodi rent the cam 42 includes a fermale or keyed cut-out 100
formed therein and adapted to receive a nale or key nenber 102 fornmed on
the di stal F 44b of the push rod 44. The nale nenber 102 is shown in nore
det ai | |nb|2—1 "9, which illustrates the push rod 44. As shown, the male
menber 102 has a shape that corresponds to the shape of the cut-out 100 to
al | ow t{6@ 0F Wbhemobess samii; regehtaddo pdvamce dngpler sbhpiirdk fheljads 200 Witk eaeht  wi | |

roPr e AT BefOP i AE OR  ORR  Jal B

adapt ed4s prived B thofd @)l&lm-;l £ supéitfor aapeBTh bi thethe&de SifRM 41 WillrBRMBové@ ldatdlly bel ow,
for nmoving the push rod 44 and the cam 42 relative to the jaws 20. [00110]

As is ﬂ’EIP XE‘PR?GW& ie-Fnening 30e3an the phippackaR, andstBe distal st dippwidteusi on 42c¢
for med écﬂ‘ﬁ ?atv&f]'ﬁ)_ ﬁﬁ%{%%@dtwh%% i 44AR! 1 ihQG&ls) 39 #ﬁé‘m&(ﬁ%}?ﬁhp ngat e
in"the jaws 20.

sl ot 28c orrre I'n use, the protrusi e slot 20c
can f unftlipne.gosdventeeracpsothie mggestﬁnqmnfhnracmhted ctvicpteefi Gmes. n@n@esthe hisi olip [ 00111]
Referrin backt Fl 8, the distal nd 42b. of the cam 42 ca dapted to
engage MERRee AL e Sio0: GBathediis s fo on Myt UG CBR RS RaLS LR IIBE. used.
in the 1I18k)hl$ﬂero%¢ﬁclewm)¢raveﬁt figtHePdisaPMbvdniat of it dMedemtoddh. i ncl udes a

camm ng channel or tapering recess 104 for med therein for slidably

recei waoql the camtracks 98a, 98b on the jaw nenbers 96a, 96b. In use, as
shown (P08 EEGS| 7Gllusieptq vargus P}f?@pé%warzpwﬁtswéaaa%%%g 1SRRI proxi mal

posi t1 Qugerdifl, WAL mctlgtheagle%pﬁ%&ﬁ&d%ﬁan oPR RS pRRSRI R AL Slapagyapar !

from one ano sta sition, in the J aw nehbers 6a, 96b
ar e poswentiomddtha g vec2htantinclodes pEmnintaéporting 20nhaying to@b@ﬂfmgnatmgmuh As the cam

L R I
di sposeged theiebet VA0 tb Akl AR] reiny Duft 08S Fyr ex@blepRavetdineonnbdtidncal clip
appl ermaZ{.é) fe(r:n%?e c%lnﬁgctllog Ce!t(l:J dfan%etulsesds uﬁltesr}lé?[i[\)/eﬂl?the jaws 20 can be integrally formed

with the retaining shaft 28. The distal portion 20b of the jaws 20 can be adapted to receive a clip

therebetween, and thus the distal portion 20b can include first and second opposed jaw members

96a, 96b that are movable relative to one another. In an exemplary embodiment, the jaw

members 96a, 96b are biased to an open position, and a force is required to move the jaw

members 96a, 96b toward one another. The jaw members 96a, 96b can each include a groove

(only one groove 97 is shown) formed therein on opposed inner surfaces thereof for receiving the

legs of a clip in alignment with the jaw members 96a, 96b. The jaws members 96a, 96b can also

each include a cam track 98a, 98b formed therein for allowing the cam 42 to engage the jaw

members 96a, 96b and move the jaw members 96a, 96b toward one another. In an exemplary

embodiment, the cam track 98a, 98b is formed on a superior surface of the jaw members 96a,

96b.

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

members 96, 96b. The cam 42 can have a variety of configurations, but in the illustrated
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for facilitating positioning of the tissue at the surgical site within jaws
20. FIG 11 shows one exenplary enbodi nent of a tissue stop 46 having
proxi mal end and distal ends 46a, 46b. The proxinmal end 46a can be adapted
to mate to a distal end of the clip track 30 for positioning the -24
Attorney Docket No.: 100873-38 (END5522USNP) tissue stop 46 adjacent to the
jaws 20. However, the ti ssue stop 46 can be |nte%rall y formed with the clip
track 30, or it can be adapted to mate t cAEFnepBogkeNaqgy L0§73-38 GNRSER2HPYNR o
variety of other conponents of the shaft 18. The distal end 46b of the

ti ssue stop 46 can have a shape that is adapted to seat a vessel, duct,
shunt, dltdinldPl SRAIES BrdmPAR LR haPRadibdidGant BPs hGo20s, F&Laki e 10

t he target site. As shown in FIG st al 4 o? tHe ti1ssue stop
46 is mubdetatbelavi ynda @htabedl 42’ﬁhmtda zlapled enchgagbthe gaw milegibesdoe, Mbe i ved

conflgura at e e t he devi t.hrou rocar or
ot her SaRe 87k Bub0icah b bieg gRGTE im 2 14 B2 PG e P Y sk,
opt i Onéﬂxbr)*iplhﬂcdmtdﬂlr@éﬂﬁ ¢He d‘aﬁxactzmeladés& femalel or 1kéi§'ie6 cnvmrmotfoﬂtedtth@elﬁ lah there

over. For exanple, as shown in 11, the tissue stop 46 includes a ranp
47 f or rAdapted togessive aidRleiopkey eFmPtfel Odifesmigd 0@%? diggl ndr44beit theaqush i 4 clip in

al i gnmefe iid ehB& fo2Rs é}fo“lnhﬁ RAY BRGEI 191%59@1'11% 11ﬂ1@tratle§1th9?h£ﬂ fodl4dr Ast he ranp

47 can allow the apex of a clip to ride therealong thus preventing the clip
from beb(»wn rihe mabahergbvedloi‘ bisat shape thet ¢onesraddatodhe shaps eﬁﬁlleyutél@lttlﬁato | s

pushin cI| a i ction person. s IIed |1
bopr e hbd tpeiPpiiod 482 St MEPLR GRS WO Pl sprfeidif b e Bt o

conf i gtahathequh rcfmlt dah opfibnal IR Gk gtegrally Rfhed Withbnoiduelierf €at prosndlend asd | i tate
advancenent of a clip.therealong. [00113] FIG 12 il ustrates the tissue

stop 4@Tithe Ryskroddd capbgadanistbiopale @%1156 ligk 3sgepRjy; discyped in mgsg detdik eri or to
the ja 1&@&%@5%@859%%% ah8#e, catn'@%ﬁﬂvéfﬁstﬁ@ aws@WCt, shunt etc. to be

receive bet ween j aws . As is furt a surgical clip 36 is
positioned between the jaws 20 such that the blght portion 36a of the clip
36 is dPPigREAsvs furtherrsbown sl St e cag 42T glswmludalalpmtrusm&lcég@e%b of the

clip 36.to b er

Car et afyifadiShdeby WbhaRRBH) LRI IF il FRRGLe A foBMM B PR0T,
conpondnuse, te préteusivmuicrngd fhz slar20c cmftuﬁa{dmtagomi d proaitvABe ferthe aliygl f or mi ng.
As preV|oust di scussed, the surgical clip applier 10 can include sonme or
al | of 'pmEng asemb¥s di scl osed herein, and it can include a variety of other
features known in the art. In certain exenplary enbodi nents, the interna

conmpongod s 1PRefehehg back to FIG. 8, the distal end 42b of the cam 42 can be adapted to engage the

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

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

[00112] As pyreviously mentioned, the surgical clip applier 10 can also include a tissue stop 46
for facilitating positioning of the tissue at the surgical site within jaws 20. FIG. 11 shows one
exemplary embodiment of a tissue stop 46 having proximal end and distal ends 46a, 46b. The

proximal end 46a can be adapted to mate to a distal end of the clip track 30 for positioning the
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clip applier 10 can include a clip advancing assenbly, that couples to the
clip advancing assenbly of the shaft 18, for advancing at |least one clip

t hrough the el ongate shaft 18 to position the clip between the jaws 20, and
aclip formng assenbly, that couples to the clip formng assenbly of the
shaft 18, for closing the jaws 20 to forma partially or fully closed clip.
O her -25 Attorney Docket No.: 100873-38 (END5522USNP) exenpl ary features

i ncl ude an anti-backup mechani sm for conttarney RgckeNentii87358 (BNRSSI2ZUSHRer
16, an overl oad nmechani smfor preventing overload of the force applied to
the jaws 20 by the clip form ng assenbly, and a clip quantity indicator for

i ndi cati Igﬁ@gﬁ' f Ll r D q i ces Y| GS
13-16Dtkﬁgh§?rate %%Mgﬁéﬁﬁfgggoéﬁggﬁﬁﬁgﬂ?“§%e§£ ﬁ?g¥g§€3%§¥ﬁéﬂgssed% y of
the habsctlimtrdek 30por ieédnertddaptedtovmate te odfe integrafly éainisdwiBd varietyi of othive shaf t

18. I n general e cl.i dvanci n SS .y can i,nclude a trigger. i nsert 48
Lhar 1 <SEBEhRet e RE B, RN 488 S ke SBp B et s A h s e 1o o
pr oxi neddaptedtodBat Hfestdlaluct eburddic. IbrebRfbed td fRGidn bl aBignddnaé jaiwg 20adapt ed to
extend between the trigger insert 48 and the feed bar coupler 50 for

transf gelefivgto thotarashsite: oha thaentn Figdd thadisiat endglop of thedispesstomdt iscoupl er  50.
[00116] suﬁét&tiai'ifr.vlshkeﬁéﬁ 3k A Ofia k&Y AGlsolhdved Eurégdr]éd?lﬁgﬁ{aﬁorg?&ﬁ&illitate-r he shape
rt I'ng on the other conp

of the trigger’ins can vary depen onents of the
housi ngpld@mehtrf thexdevive thiohglss trataedr ethiboatcess mtbe. {The distal godAch ofsbe tissd8

includes a central portion.48a that is a .ed to pivotally.mate to the
houst ng R Al gREgr NGB e hubet e i IRRLES ovest uihe BRI ne o and
mat e t ofdrBRarhle, 39 ShowkPin FIGE 11,GRidsad stpP s iRMddSarmau7 fehbdle: AmlIofdRtidD6
ext endi ng therethrou%h for receiving a shaft for pivotally mating the

t ri ggerofitisdptel end 40b TorHBain@Gindng3clipyin aligamens ptithghe i pf the advaggercagsemily o

i ncl ude kL i rd i hying a
por 1 ort ™ PREEH G Bty 4 Ten YIFthe e Po LA L A HABIFRAR SEABREIE 72 2
shape tdiiptfrom bevasireg poeligned rabtivete tHeaedarcendss&ably d0 ekt ésyaishing éreadlip isach t hat
the feed link 52 will be forced to pivot when the trigger insert 48 pivots
due to & o e v TG e PR i 1oe b oP ARGRE hse 1 bcens
108 i s vadbsloRbiHeAtdnfighl8b8REAd it 3Elink Eé W dBFetpotothstfadtiiedtd Mctitdteul ar portion
formed therein for seating a shaft formed on a proxinml end of the feed

| i nk 52advapseqent of peligithes in nore detail with respect to FIG 16. The
trigger insert 48 can also include a second recess 110 fornmed in a back side

edge fapof 192 101 12911 Bstrafts ?l?é’t‘is%‘?é §t45'§<4<‘r51 fe?1| l}sg{;\égéh(;mtthé sOUBY 86listRsitibFePUSh bar

e
44 for noving the cam42 to close t
just inferior to the jaws 20 and at a location that allows a vessel, duct, shunt etc. to be received

between the jaws 20. As is further shown, a surgical clip 36 is positioned between the jaws 20
such that the bight portion 36a of the clip 36 is aligned with the tissue stop 46. This will allow
the legs 36b of the clip 36 to be fully positioned around the vessel, duct, shunt, or other target

site.

[00114] FIGS. 13-26B illustrate various exemplary internal components of the housing 12 for
controlling clip advancement and forming. As previously discussed, the surgical clip applier 10
can include some or all of the features disclosed herein, and it can include a variety of other
features known in the art. In certain exemplary embodiments, the internal components of the
clip applier 10 can include a clip advancing assembly, that couples to the clip advancing
assembly of the shaft 18, for advancing at least one clip through the elongate shaft 18 to position
the clip between the jaws 20, and a clip forming assembly, that couples to the clip forming

assembly of the shaft 18, for closing the jaws 20 to form a partially or fully closed clip. Other
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20, and ratchet teeth 112 fornmed on the bottom side edge thereof for mating

with a pawl 60 for controlling novenent of the trigger 16, as wll be
di scussed in nore detail below [00117] The exenplary feed bar coupler 50 is
shown in nore detail in FIGS. 15A and 15B, and it can be adapted to couple

the proximal end of the feed bar 38 to the distal end of the feed link -26
Attorney Docket No.: 100873-38 (END5522USNP) 52. While a variety of

t echni ques can be used to mate the feed b‘&F“r'&)jL?ﬁf"é‘rN“EOmP%”@ﬁéEﬂi{Sé%?PﬁlﬁT) end
38a of the feed bar 38, in an exenplary enbodi nent the feed bar coupler 50
is formed from two separate halves 50a, 50b that mate together to maintain

the proxinsla gtu?eg%é?ﬁdetag%nfi%gk@%ech% rfﬁr; c??ﬁ*&l‘f\ﬁg hov¥iieht Meecﬂg%etrhe two

hal ves 50a, 50b together define a centrafr{ls 50c™ having substantially
ci r cul alb, fh ayrglogd 5echanbdefol praventingrovenerisd theshorks aphlegdaofthejads deby thieng a
recess §Of t her ebetgpen forl. seatti.tngl?fﬁ gi 8ia| .potrti on oﬁttgel.feed | i.nk 52.
The certPAPTURAFTEBEE: 2ndt iRadantity it adg AP EH SEGHYIS FIPLERPy t he
pr oxi mah tiendeviz8a00f the feed bar 38 and for |locking the feed bar 38 in a
substantially fixed position relative to the feed bar coupler 50. The feed

b | .. ho ., be i ly f dwith the f bar. 38, and
"t can RGBS 3 GG srdeeatpiagt e masimert AL b oA et ea HEEi hy wi ¢
the feeghubinph2 5t ff-OihblBdvdrl et ofifie Fdeli gt T804 5in L SARMR! & %eenfg?aE,Qhé dpk 52,

whi ch can extend between the trigger insert 48 and the f ar coupler 52.
| n geneadaipncingassanatdyl can inkludea triggehiasast 48 thetus ceupledab Ithe toiggeralo, a Eedbetat e shape
W th proxi n i ends. b....Th L e A apted to

r ot at ab(ioéplg? %O @&ae%aﬁrﬁ ait‘%{eo é}rggltnafg%deggé Ofétée fg?cplgﬁ)eglg?%dgag%gd ﬁ%ksseir ﬁlaﬁ]g and t hus,
as prevddaptsd yo ghitendbesadn thd thigganindertcituelé tir fdibtdr cobl1€F30Gor ttddferdixg endi ng

t heret hrough, The shaft 53 can be adapted tq _ pivotally rotate within the
first r@%tég’sfr%ﬁledflgﬁ‘iénsﬁxi%é‘é?heif?f‘giebaf coMplerdfer eby al | owi ng the trigger
insert 48 to pivot the feed link 52. The distal end 52b of the feed link 52

can be @oe) ¢15G.11a il16RMRI ehe Pigh@erkeRAB if RIOR @taiD OTRMapdWihe tripgaiin@xesypl ary
enbodi ment, "it includes opposed arns 114a, 114b forned thereon and defining

an operfapyaryiependéeeehoedar ¢asmposerts phigje hpesingeld pal in thgydlustrasgherafodiment f eed
b 0 - ' h
ar Coﬁﬂgg—fgggr 1P%e£th@égélqﬁ?s#ic%§galé[}%ﬁ?onad’8§ t}%ftssea;ata%tggt& 8v§ﬂag§‘§ﬁte§1ﬁgherm§‘lpg €

coupl e I'vots abou I'vot™ axi pivotaxis X
can be ebndweckldngateortidnodSbtthains adaptehiite bx tervkinfoesnd rhateto th trigpapl@sThHeo t he

R e G B o RS B oSl e R B 52 P

52a of fifRallyeRstidg tR&trRger insert 48 to the housing 12. The central portion 48a can also include
a first recess 108 formed in a superior side edge for receiving a portion of the feed link 52. The
first recess 108 preferably has a size and shape that allows a portion of the feed link 52 to extend
therein such that the feed link 52 will be forced to pivot when the trigger insert 48 pivots due to
movement of the trigger 16. As shown in FIG. 14, the first recess 108 is substantially elongate
and includes a substantially circular portion formed therein for seating a shaft formed on a
proximal end of the feed link 52, as will be discussed in more detail with respect to FIG. 16. The
trigger insert 48 can also include a second recess 110 formed in a back side edge for receiving a
closure link roller 54 that is coupled to the push bar 44 for moving the cam 42 to close the jaws
20, and ratchet teeth 112 formed on the bottom side edge thereof for mating with a pawl 60 for

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

[00117] The exemplary feed bar coupler 50 is shown in more detail in FIGS. 15A and 15B, and
it can be adapted to couple the proximal end of the feed bar 38 to the distal end of the feed link
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[00119] In an exenplary enbodinent, the feed link 52 can be flexible to
elimnate the need to calibrate the clip advancing assenbly and the clip
form ng assenbly. In particular, the feed link 52 allows the trigger 16 to
continue noving toward a cl osed position even after the feed bar 38 and
feed bar coupler 50 are in a distal-nost position, and it provi des sone
freedomto the clip formng and clip advanci ng assenblies. In other words,

the trigger 16 is pliant relative to the At®mepDpcketNoy 0BRSS (ENPSS22YIB73- 38
(END5522USNP) feed bar 38 during closure of the trigger. [00120] The
particular stiffness and strength of the feed link 52 can vary dependi ng on

the copfi ti.0f - cld ' I ' i n
asserbl g, T R B A A R R PR Rl BB S DR D, e
t hat i =ndA84 bifthe &rdbani8, Tibart exehiblary biebgbmentithe feed hardtonpleeSpisdbenaftomt hat i s

about 93 | bs per .inc asyred at the.interface. bet t | ink 52 and
the- 1 ediontprSlin S taofth Eidnts HegBecsd Sl SPReTens o o oty Biige o

25 | bs 3&nHerflktwidas WinddCna¥ed, ehddff HRNRD 5Pa, 50 togetheAlIINe aentrIShaffb® feed |ink
52 can also be fornmed froma variety of materials, including a variety of

pol ymerhgyingwbsfantialiy eircuton dlarges 1842005 formed onp appessd andy thersof andidefining ad
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orce - al po

including glass rein qui d-cryst yners, gl ass-relnforced
nyl ons,defing aclamboA0gd ihbethrowghnfoorecading tier moxinml edd 3&aed eheafaeld sardi8laad for

t her nopl astics.. Fi ber-reinforce her nbset pol.yner u as h set

o eonedig e e hicts g bah Rl oie] PonansBREYT Be BET B Puplel ST ¢ om
netal, fegiab caipl@BOIcRE HotWRedr, bOinBehg\emidaavideht fRd baPMianditicamhafe o 1 m ted
flexibility and controlled strength. [00121] FIGS. 17A-17D illustrate the

exenpl aiegiety(of ptherishapksiang sissorfpsilitafemapng with e feed AinkSBows an initi al
position, wherein the trigger 16 is resting in an open position, the feed

bar cqpgy n rEd 1k 2P6 % h B &St ItthOR d the
feed |ﬁn§”§£F§§B§ﬁﬂﬁ%ﬁﬁgaﬁgﬁmﬁgﬁ ﬂ%?ﬂgbgrpﬁnée??{28 aéﬁﬂgﬁ§¢f§g§gﬂgr coupl er
50. As ipreavi8aud the fdedsloansegder 32n b igeneralj the &ded dipke 2 cprokavieiagmbstirdiafy otanarsi on 86

on the feed bar 38.in positipned i e _proxi mal _end o he el ate sl ot
58 | n (HEeRganRs PR R ped SER sud bk o8 Eh Hy et s2aS gt By 320

i s coupbgeblyGittwiehin tHel fHgiGEcds$ 583 &f tHStripBet ihdeer 43QmAitNG, d2prb Aoy dbdisted, he
trigger insert 48 and trk?ger 16 in the open Hp05|t|on, and a second bi asing
nmenber ,it @ngncludggrshay 53 2BIG. dB) exfgrdingthgrenoughs Hae shafbybheasrbepgapted {ghi ch

[ gt ?r:a ?ﬁ{i‘é’itﬁg’?ﬁété‘b‘%’? R firstiBods® 164'6F HOH TP Gndets 42 RikrdbyRNDRELE thtriggQuP! er 50
insert 48 to pivot the feed link 52. The distal end 52b of the feed link 52 can be adapted to
couple to feed bar coupler 50 and thus, in an exemplary embodiment, it includes opposed arms
114a, 114b formed thereon and defining an opening 116 therebetween for seating the central
shaft 50a of the feed bar coupler 50. The arms 114a, 114b are effective to engage and move the
coupler 50 as the feed link 52 pivots about a pivot axis X. The pivot axis X can be defined by the
location at which the feed link 52 couples to the housing 12, and it can be positioned anywhere

on the feed link 52, but in the illustrated embodiment it is positioned adjacent to the proximal

end 52a of the feed link 52.

[00119] In an exemplary embodiment, the feed link 52 can be flexible to eliminate the need to
calibrate the clip advancing assembly and the clip forming assembly. In particular, the feed link
52 allows the trigger 16 to continue moving toward a closed position even after the feed bar 38
and feed bar coupler 50 are in a distal-most position, and it provides some freedom to the clip

forming and clip advancing assemblies. In other words, the trigger 16 is pliant relative to the
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feed bar coupler 50 and feed bar 38 in the proximal-nost position. [00122]
When the trigger 16 is actuated and noved toward the closed position, i.e.,
toward the stationary handle 14, to overcone the biasing forces applied by
the springs 120, 122, the trigger insert 48 begins to pivot in a
counter-cl ockwi se direction, as showm in FIG 17B. As a result, the feed
link 52 is forced to pivot in a counter-clockw se direction, thereby noving
the feed bar -28 Attorney Docket No.: 1008W3Bue3Bo¢keNRE5P3ISNPYENISSUENP)50 and
feed bar 38 in a distal direction. The protrusion 86 on the feed bar 38 thus
noves distally within the elongate slot 88 in the jaw retainer shaft 28,

therebyk zggghngggggﬁﬁggpﬁguﬁggp 34 and the clips 36 disposed within the

clip trac IS ext ed between the housing and the trigger
insert 48, and spring 122 is conpressed between the feed bar coupler 50 and
the sHAPt203d bpbaticulustiffne 18 jstréxgth bisthe faed gl}'ek 52 6ari vary dependingaottheat ed and

t he tr| ntinues t eed b er 50 and feed
bar 36 T Peraar s Vi Rt Sy Ll g By S §srci on. ¢ he
protr Udeemp&@ ébddigert giedfe@BINISS Mdslal stibfdesadisdt id iamiadrange 6175 101130 @s pend of the
slot 88 in the jaw retainer shaft 28 and a clip will be positioned between

t he j aviBclmond mgregreleraglisthyt igplauy 93 s per igph (%@%ezewq the perfage bgtweerhibeessed
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f | exes,lbgndd moor weferablyethatik yb@n 8 & hsh &'ht deed link 3R cd2alsaibé forfnleéﬁedn, avadmetycl i p
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second ®indd€edfol RetcHatil @ But SuEhHbdr BteitfbRed thefBi6ilastios &dulld BSuded, 1|ﬂl:l'u@1|ﬂ§
relative to the clip advancing assenbly, and in particular the feed bar 38.

[ 00124]8lass reandergst diayidearysial pehyichy gbte%@rréwyecbrylerrfearrﬁo@ebqvgﬁhez r¢igfosgedwn i n
nmore def en is

i spos e o At S, i Hermlgl B A FRer S B b RN 1 od 44
and carthéﬁehoscﬂIpatyresterstcoultitatsolbawsedzCFebrd)llmoszeectdlrEalpcahsfabﬁcztted fromlagseal, position

and t her cr.i I osi tioned therebet cli orm ng
o senti e diornayeeldS pesPriine e RS Ror G o 1B ey obf stiekenp) ary
clip fog@hgig. assenbly includes a closure link roller 54 that is slidably
coupl ed to the trigger insert 48 a closure link 56 that is adapted to
couple to | osure |1 |l er 54, and a closure coupler 58 that is

adapt ec[OQt?l&BtFp? d7A¢ Uq rtlélst&tegtrreéemplﬁw olip adyancing assrahy anse o HlGd 7A

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-most position, and the feed link 52 extends between
the trigger insert 48 and the feed bar coupler 50. As previously discussed, in the initial open
position the protrusion 86 on the feed bar 38 in positioned in the proximal end of the elongate
slot 88 in the jaw retainer shaft 28. A first biasing member, 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 biasing member, e.g., spring 122, extends between a shaft coupler 124,
which rotatably mates the shaft 18 to the housing 12, and the feed bar coupler 50 to maintain the

feed bar coupler 50 and feed bar 38 in the proximal-most position.

[00122] When the trigger 16 is actuated and moved toward the closed position, i.e., toward the
stationary handle 14, to overcome the biasing forces applied by the springs 120, 122, the trigger
insert 48 begins to pivot in a counter-clockwise direction, as shown in FIG. 17B. As a result, the

feed link 52 is forced to pivot in a counter-clockwise direction, thereby moving the feed bar
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[00125] FIG 18 illustrates the closure link roller 54 in nore detail and,
as shown, the closure Ilink roller 54 includes a central shaft 54a having
substantially circular flanges 54b, 54c forned adjacent to the opposed
term nal 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 al so be adapted to mate to AtPgenpedietitoy I83FTRES (EPSS22YBN73- 38
(END5522USNP) opposed arnms 126a, 126b of the closure link 56 to position the
arnms on opposed sides of the trigger insert 48, [00126] An exenplary

embodi 100 b QI 85 bl AlisBPalrSBROM bR RELSEEh felfeldba b Eihubhovand  as
shown it ‘has opposed arns at

are spaced a distance apart from
one andalistaly. w1t}Eadw c%hcmgatbzsﬁm 88 112611@ jamcdtaiver shaft pS, chbmrnlwl ademmbni@&a feeill@t&lh% hat is

P et o B TRREE 36 ISp ey R el e Eis Rt Epa e hoiing 55 T or

coupl i ngd tHearigted e 48] dnd sbﬁh%]EZZ B 4ompedsset Bstween thetkeDifar tOuplfeSORIahe 0d 44.
In an exenpl ary enbodi nent e proximal end 128a, 128b of each arm 126a,

126b i shaflepésd 126 pivotally mate to the closure link roller 54, and thus
the arnms 126a, 126b can include, for exanple, hook-shaped nenbers 132a,

1320 { Qogd) hB91eaApadrab i ARG difhatdand B iber 1A Us Afinucd Repibeiok: shaped

members 132a, 132b extend i n opposite directions to facilitate engagement
bet weerbat ¢taiptek 68 andsfeed hir 36w iiryenthallcieahuar dsthi- mkstrposlhen Bﬂthls‘ﬁoeltldn,shal end
130a, 130b o he 26b e and they can
i ncl udd™ & l1Slj)|lr1138t6 Oféﬁ giiiglaﬁr Wllllqeﬁ) e‘Pﬂ?‘PaSé}he‘?f%? é’g:}lve’l Szrﬁ%{% ﬁ%\fj? that is
adapt edetainepdhd28lahy a wHp &/ill bep@dlmwedweakth%@awwa Aepreeloaslyidacened! er 58. A
person skilled in the art will appreciate that a variety of other technlques

can be §P§§81%W%'P"ef“ﬂlbié°@PE?§%’Fié>e Wegh theeshafy coupler d2d apd eheifpgsibar spypdst 84 and
the cl qgyy fgaﬂmefrz \5§1 ﬂe{xogslaluvn/\nm@mtam1%0%&&6 Fe@&'HhE’S% PBxdsSamihown i n

nore detail 1n FIG and as shown it includes a proxim porilon 58a
havi ng nawe pmfersblsteﬁa@, thd_%ﬁ link 68 fhlynftaxsd, 138 ip ﬁbﬁﬂingexaeerbw wgl bet detratedhieo ough

and ada ted to b i gned..w t.he | unen u I.i nk 56 for
e i€ ihe g “eRes it Slw Bl B ed At sl s B kTritming s "t an
al so i nedeuibBy, 8.gditsd Rboriofide @ a&iBRtiont §irh thas tiRAARIL thse 4884 SidnOreldtiee By OXi Mal
end 44a of the push rod 44 (FIG 9). In_an exenplary enbodinent, the

cl osur dhediprderncrs asprmblpead in particlanthefed G, 208 and 20C) forned therein
and having a shape that is adapted to seat the proximl end 44a of the push

rod 44-[06_1%] dh %Ré}]nplary clip forming assembly of the housing 12 is shown in more detail in FIGS.
18-20. In general, the clip forming assembly is disposed within the housing 12 and it is effective
to move the push rod 44 and cam 42 relative to the jaws 20 to move the jaws 20 to a closed
position and thereby crimp a clip positioned therebetween. While the clip forming assembly can
have a variety of configurations, the illustrated exemplary clip forming assembly includes a
closure link roller 54 that is slidably coupled to the trigger insert 48, a closure link 56 that is
adapted to couple to the closure link roller 54, and a closure coupler 58 that is adapted to couple

to the closure link 56 and to the push rod 44.

[00125] FIG. 18 illustrates the closure link roller 54 in more detail and, as shown, the closure
link roller 54 includes a central shaft 54a having substantially circular flanges 54b, 54¢ formed
adjacent to the opposed terminal ends thereof. The central shaft 54a can be adapted to sit within
the second recess 110 in the trigger insert 48 such that the flanges 54b, 54c are received on

opposed sides of the trigger insert 48. The central shaft 54a can also be adapted to mate to
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portion 58b of the closure coupler 58 can also be configured 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

ot her mating techni ques 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 wth one another. -30 Attorney Docket No.:
100873- 38 (END5522USNP) [00128] I n ot her AdtesiepPegkgt Norro @08 738 (ESNDSE23HHIP)i n

FI GS. 20B and 20C, a biasing nenber can be disposed within the cut-out 59
to bias the push rod 44 in a distal direction. Such a configuration will
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the biasing menber is a cantilevered beam 61 that is positioned between the
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will hin the recess

[00127] An exemplary closure coupler 58 is shown in more detail in FIG. 20A, and as shown it
includes a proximal portion 58a having two arms 136a, 136b with lumens 138a, 138b extending
therethrough and adapted to be aligned with the lumen 134 in the closure link 56 for receiving a
shaft to mate the two components. The closure coupler 58 can also include a distal portion 58b
that is adapted to mate to the proximal end 44a of the push rod 44 (FIG. 9). In an exemplary
embodiment, the closure coupler 58 includes a cut-out 59 (FIGS. 20B and 20C) formed therein
and having a shape that is adapted to seat the proximal end 44a of the push rod 44. The distal
portion 58b of the closure coupler 58 can also be configured to receive a portion of the feed bar
coupler 50 when the trigger 16 is in the open position. A person skilled in the art will appreciate
that a variety of other mating techniques can be used to mate the closure coupler 58 to the push
rod 44, and that the closure coupler 58 and the push rod 44 can optionally be integrally formed

with one another.
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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 vviII rmve di staIIy,

t hereby causing the push rod 44 to nove distally

advances distally, the cam42 is advancedA“°6§'féP°f'1‘ibN‘] a¥/9§87§(§85%“{5f58y§mphe

jaws 20 and crinp the clip positioned therebetween. The trigger 16 -31
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crinp trhé 44 Bné)theé?scmyll bethg eesesseld thpias it pugh eed 44 dstaldy ] Tire @gtilepared lamh 21B

illustr n | a he form
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di sposed wi thin the housing 12 and osi t.i oned, adj.acent to the trigger
i nsert fg‘é“éd&%etif RGethen g %S Stch ff?espflﬁg gg@wrieenfam BPYBELY an%wa{é%ﬂm@f t he
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112 can be configured to prevent rotation of the 60 until the paw 60
r eac hesfoam pf @dat eratherdype of spring 63. As shown, the spring 63 is disposed between the

proximal end 44a of the push rod 44 and the back wall of the recess 59 to bias the push rod 44
distally. The spring 63 is adapted to compress when a proximally-directed force is applied
thereto. A person skilled in the art will appreciate that a variety of other biasing members can be

used, including elastomeric compression members.

[00129] In use, referring back to FIGS. 17A-17D, as the trigger 16 is initially moved from the
open position toward the closed position, the closure link roller 54 will roll within the recess 110
in the trigger insert 48. Once the feed bar 38 and feed bar coupler 50 are in the distal-most
position, as shown in FIG. 17C, further actuation of the trigger 16 will cause the recess 110 in
the trigger insert 48 to engage the closure link roller 54 forcing it to pivot with the trigger insert
48, as shown in FIG. 17D. As a result, the closure coupler 58 will move distally, thereby causing
the push rod 44 to move distally. As the push rod 44 advances distally, the cam 42 is advanced

over the jaws 20 to close the jaws 20 and crimp the clip positioned therebetween. The trigger 16
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position, at which point the pawl 60 is free to rotate, thereby allow ng the
trigger 16 to open or close. The predeterm ned position preferably
corresponds to a position at which the jaws 20 are partially closed. In an
exenpl ary enbodi rent, as shown, the teeth 112 include a first set of teeth
112a, e.g., ten teeth, having a size that prevents rotation of the paw 60
relative thereto, thus preventing the trigger 16 from openi ng when the paw
60 is engaged with the first set 112a of AtteseaypogkpoNo. THIESBSE(FNDSSZRUEHD al so
include a final or termnal tooth, referred to as a tock tooth 112b, that
has a size that allows the pawml 60 to rotate relative thereto when the paw

60 is - : s i t he tock
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in FIG ‘K!Iggﬁ(?arp‘gwmé'@’a\}\ﬁyll engage the first set of teeth 112a thereby
preventing the trigger 16 from opening. Further actuation of the trigger 16
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fully-cl osed positiaon, and, FIGS. ,22D. an 2E illystrate t.he trigger, 16
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20. For exanple, a first sound can be emtted when the paw 60 engages the

first sEgsEfo ereatand ralsase therrdippr seelosedo fddiy ranrthe cipasanaydeglesired hydheier
sound, &% be emtted when the pawl 60 engages the tock tooth 112b. As a
result, when the trigger 16 reaches the

[00131] FIGS. 21A and 21B illustrate one exemplary embodiment of an anti-backup mechanism
in the form of a ratchet. As shown, the ratchet includes a set of teeth 112 formed on the trigger
insert 48, and a pawl 60 that is adapted to be rotatably disposed within the housing 12 and
positioned adjacent to the trigger insert 48 such that closure of the trigger 16 and pivotal
movement of the trigger insert 48 will cause the pawl 60 to engage the teeth 112. The teeth 112
can be configured to prevent rotation of the pawl 60 until the pawl 60 reaches a predetermined
position, at which point the pawl 60 is free to rotate, thereby allowing the trigger 16 to open or
close. The predetermined position preferably corresponds to a position at which the jaws 20 are
partially closed. In an exemplary embodiment, as shown, the teeth 112 include a first set of teeth
112a, e.g., ten teeth, having a size that prevents rotation of the pawl 60 relative thereto, thus
preventing the trigger 16 from opening when the pawl 60 is engaged with the first set 112a of
teeth 112. The teeth 112 can also include a final or terminal tooth, referred to as a tock tooth

112b, that has a size that allows the pawl 60 to rotate relative thereto when the pawl 60 is
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predeterm ned position at which the pawl 60 is engaged with the tock tooth
112b, the sound indicates to the user that the jaws 20 are in the partially
cl osed position. The user can thus release the trigger 16 to rel ease a
partially closed clip, or they can fully close the trigger 16 to fully
close the clip. [00134] In another exenplary enbodi nent, the surgical clip
applier 10 can include an overload nechanismthat is adapted to prevent
overl oad of a force applied to the jaws 2ttorngy PerketiNoj: J§e873-3HENDIZRVI | v,
during application of a surgical clip, a certain force is required to cl ose
the jaws 20 -33 Attorney Docket No.: 100873-38 (END5522USNP) and crinp the
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partially closed. The overl oad nechanismw || actuate nore readily in the
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formed ereon that is adapted to abu
and 22E illustrate the trigger 16 returning to the open position.

[00133] The ratchet mechanism can also be configured to emit an audible sound that indicates
the position of the jaws 20. For example, a first sound can be emitted when the pawl 60 engages
the first set of teeth 112a, and a second, different sound, e.g., a louder sound, can be emitted
when the pawl 60 engages the tock tooth 112b. As a result, when the trigger 16 reaches the
predetermined position at which the pawl 60 is engaged with the tock tooth 112b, the sound
indicates to the user that the jaws 20 are in the partially closed position. The user can thus
release the trigger 16 to release a partially closed clip, or they can fully close the trigger 16 to
fully close the clip.

[00134] In another exemplary embodiment, the surgical clip applier 10 can include an overload
mechanism that is adapted to prevent overload of a force applied to the jaws 20 by the trigger 16.

Typically, during application of a surgical clip, a certain force is required to close the jaws 20
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agai nst the spring 152. The pivot link 70 can be generally L-shaped and it
can be coupled to the housing 64 by a pivot pin 156 extendi ng therethrough.
A proxi mal end 70a of the pivot link 70 can contact the head 154a of the

pl unger 154, and a distal end 70b of the pivot link 70 can be pivotally
coupled to the toggle link 68 by a pivot pin 166. The toggle link 68, in
turn, can be coupled to the profile Iink 66, which can be slidably and
pivotally positioned within the housing A8terngyPeskesrito. t 1Q0A-3SFAWSFG USSR
formed in the housing. Pivotal novenent of the profile link 66 wthin the
housi ng 64 can be achi eved by, for exanple, a pivot pin 158 that extends
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force required to buckle the toggle |link 68 and pivot link 70. If the

radial |oad fromthe closure link roller 54 against the profile |ink 66
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i n t he formed from two halves 64a, 64b and containing a profile link 66, a toggle link 68, a pivot link
70, and a biasing assembly 72. The biasing assembly 72 can include a spring post 150 that is
coupled to the housing 64 and that includes a bore extending therethrough for receiving a
plunger 154. A spring 152 is disposed around the spring post 150, and the plunger 154 extends
through the spring post 150 and includes a head 154a formed thereon that is adapted to abut
against the spring 152. The pivot link 70 can be generally L-shaped and it can be coupled to the
housing 64 by a pivot pin 156 extending therethrough. A proximal end 70a of the pivot link 70
can contact the head 154a of the plunger 154, and a distal end 70b of the pivot link 70 can be
pivotally coupled to the toggle link 68 by a pivot pin 166. The toggle link 68, in turn, can be
coupled to the profile link 66, which can be slidably and pivotally positioned within the housing
64 adjacent to an opening 64d formed in the housing. Pivotal movement of the profile link 66

within the housing 64 can be achieved by, for example, a pivot pin 158 that extends through the

profile link 66 and is that disposed within a first slot 160a (only one slot is shown) formed in
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housing 64 allows the closure link roller 54 of the clip form ng assenbly to
roll against the profile link 66. As a result, when the trigger 16 is
actuated and noved toward the closed position, the closure link roller 54
applies a force to the profile link 66. The resistance of the overload
spring 152 will, however, maintain the profile link 66 in a substantially
fixed position wunless the force applied by the closure link roller 54
increases to a force that is greater thamttoigey Deele Nea.:aH8#73-38 (BNDSSRUSNP)eshol d
force. This can be caused by, for exanple, a foreign object positioned

bet ween the jaws 20 or when the javvs 20 are fuIIy closed with the clip and
vessel , S further
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to the | ower n of t link 66 causin nk 66 to
i vot . UG nkoénad bafnsl BBk xPreg® BredBiumid dateitt Bl gland 6 2
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t he closure |ink roller 54 to transfer the force to the upper portion of the
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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, €.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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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

adj ust ed 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 correl ati on between
the force required to actuate the over| oHEPresOReka Non A 3R ENDSERESYBqui r ed
to close the jaws 20. For exanple, where the force required to close the
jaws 20 increases at a linear rate, the distal-facing surface 66s of the
profil fl'enllﬁk%@ WBh Q811 Bl BRor bt I it R 44, Shrdpyealbnd th
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is adapted to push the jaw nenbers 96a, 96b toward one another. As shown in
FIG 8, thtlShle arlewersmlll@m tbenrorﬁéﬁ/len@@@m\pe@t wathin tg@r halnsrrtgﬁ"s asshowman HGe force

w | | v he ca S The rofrle
i nk 6 can th%‘r:lé) L%)r?eln 503?%%231 oé'%Srlrpe“éaron “%theé’u? Igrgg’tﬂé P ¥ lllresurface
such t hatercoinbehd resistanasi dflthead\eﬂoa/camyc}aﬁlsmhecredseewceudeltmekprbﬁld lek %ms ses
there over.  As shown in Fl 23A__and 23B, the profile link 66 |s urved
such t hide pBin t(BeBousing &4 g rvntlrﬁélfpﬂéfir The |fr>rﬁr<reeslrr%to Ry heprefisling convex
and t hesgUARSE 1RO THah @ fo-cetrEtﬁnrl%El% 4l thd &Bﬁl@@mk%s %Q%&%H{gly?‘ ﬂtMe %@@%\éﬁ‘e A
person skilled in the art wl| appreciate that the profil 66 can have
a vari elryveofedrfmhebelsgl‘éip@sl,egahﬂafmaltgnabwetr asetb?trtg'gebltsmrlall)eaﬁhmteqlues can be
used to_0 farce, neces e farce
necessapg o RegF bl B (b BRFERIA donds Fuf R0t AR P SRE WUAFIRH T (e
art w |ﬂort&?dlﬁﬁtlﬁ>ep;§rbﬁm1ﬁﬂ<&56td26§1ng the peofit¢ liglaeh RLENANVEHEnGRjalva\2e ake vari ety of
ot her configuratijons non-limting exanple, FIG 23D_illustrates

an oveVbgaHialpeloassd %t%/%mggrrslﬁlﬁamt fuly astaated aémﬁqaévepealtsémeﬁo for
recei V'I@@rbt%dft(%:ﬁﬁ ﬁagraidssfé 1mlk>rofré}€54% ﬂéwf& t{,]é ket ElppefporiiEoPRaPIEIP can

have a substantia curved
link 66 causing the profile link 66 to sllde w1th1n 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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bracket 174 coupled to one end thereof. The curved nenber 172 can have a
bendi ng nonent that, when | oaded with a force greater then the bending
nonent, buckles to assune a lowrigidity condition. The bracket 174 can
provide nore rigidity to the curved nenber 172 such that the bending nonent
i ncreases adjacent to the bracket 174. In use, the beam 170 can be | oaded
within the housing 12 of the clip applier 10 such that the closure |ink
roller 54 contacts the concave surface, AttrdneyBeckeehien M0PET3ISE (ENBSSPBYSNE) oned
at an angle such that the closure link roller 54 is farther away fromthe
beam when the trigger 16 is initially actuated, and the closure link roller

54 becogga, ¢l RSRL clB?edt}Q@itiQﬁ,atHE gﬁ,ﬁﬁmﬁéé &Q%Viﬁi@nm&& kot 6t EOrPREhds
posI tion. Xs a result, the reSistance to buc Ing w f I'NCrease S the
cl osur eoltheronrlgichefords4 Suolv & sortfiparatiofn wat greivira the fogge required af closeehedanpdAppl i er

IS nove he cl osed position. Although not shown, nultiple beans could
TG B GorreSehid

option ked fashion and the termnal or free end of the
bean(s) could be -37 Attorney Docket No.: 100873-38 (END5522USNP) cont oured
t o tai l[00140NBybuyldf inog linfieg édample) dHetfoed ra@juirpdiodlos2the@ws 6 cheb@hdh-of t he
beam [00142] In another exenplary enbodi nent, the surgical clip applier 10
can i ndimsaiedug te fheshapg pfihs tegess f8t butheram 42 thahisiadaptedilp Rush theuaBaremifers| i ps
remai ni i [ : L€ i QU j sed to

|l cat a1 Y SR b P B B A S T IR0 20 e one
exenpl aopfigurhtogh swelnthabthe dorce wpll gargias theywamrd@ipasseo pvdrdhve jag membargP@ad@r. wheel

74 and .an i ndi ca actuator 76. [00143],.The indj.cator. wheel 74.is shown in
deta | TH Replee s B corpetsise hayine a boresiaiaiting el it BFin Sfipe Sionafvar or
cyl i ndrthe alrchigingso Vaaf asiBE E0S e Ank edller 84 paXésshdfe AbGUIAWRL®H it PRGSMER! 74 i's
adapted to rotate. The wheel 74 includes teeth 142 forned therearound and

adapt ecand @3Bethe prpfdg iek 0f istcnered sushcthatdhe lomenpergen ghthe prfilabink f@liscat or nenmber
144. Theyindi [ ' i.ons, but in
an exonh ALl REAPR ubbdh pofdih BRIl Hiphs RlosCRRINRENEDRY

cont r agtersog skilkdm thadrt mall epryeaate thad the peofge Jinl 6@ ngrehave @dariety of othehgtapesi f f er s

from the remai nder_.of the i ndicat,or el .74. [00Q144] FIG 25.ill,ustrates
he. el 5 oFiGY Q50 Br ey PR yshl ey B ForcirhusessguR e JB°) &

adapt eqaw®2Mendsthé @36¢ decisaiyas actuive iy dvellbal Meshanio@. 12 and to couple to the
feed link coupler 50 and nove as the feed bar coupler 50 and feed bar 38

are noved. Accordi ngé%a the indicator actuator 76 can include a_protrusion

146, onP§l4] forersogiikidied fihihe Artivell afsgRApresiate thad thirpvaHoadmeshagism 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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surface thereof for extending into the recess 50f fornmed 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 noved therewi th. The indicator actuator 76 can al so include an
engagenent mechani sm 148 fornmed thereon and adapted to engage the teeth 142
formed on the indicator wheel 74. As shown in FIG 25, the engagenent
mechani sm 148 on the indicator actuator #gerpey Dopket Neo: {1098 SHEMSSZUSNRavi ng
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 i sposed within
t he hoﬁgpgéﬁﬁgggﬁgﬁﬁﬂﬂ%ggﬁ? gg%% éﬁgﬁgﬁﬁgﬁ%g OZ ﬂwqm%@{ggpégsﬁéloned

adj acent to the indicator wheel 74 and the -38 Attor ney Docket No.

100873- @IQEWMSmplpwmhpﬁirmntﬁh@mgitzdmﬂs applieo 10 lsen ingbide balip coupl er 50.
The hou5|n ther i hg. vi sual
access U@ EW 1ndlcgI 9 0%110% 1%{%] g}%gr of CEIBS re{nalmré%m%h%d?%cen@:/g}ghl? a%tOH% cl osed
posi ti orclatighet bgn tﬁeaﬁ;dd bﬁllhdmﬁleph@djuaﬁﬂtylcﬁ‘cm/tedlaﬁlmr%t alGs,,24nhES illasttgaser
actuator 76 w | i]all with the feed bar, 38 and feed bar coupler
50. As ey ?mb? ReRentityindicator Savinaen wAiceiee whadi’éandpn mdiaror 76
Wl engaggortyae 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
act uat ol00743] rIde andaentariyeheel Hiis shewor invdetad] in FEGS \Aénandrd Be ambawpwnyt Heae tvvo or

t hr Fe C%én@rsa lgglréular o'i'%yl?&{x’ﬁ&as%%bé‘tﬂat c%kj%sfaocaeﬂtraljaﬁ %bo%ﬂ%hlcﬂqh&%@ﬁ 7X"E§e Co by

or me ousi
i nd| cat adagtetl @ ioh’ﬂie USley whdeh U4 anrtludeaitcEw4e Ifémdnmrmndﬁmé adqnéd @Hei ng col or

pad 144 can adapted to occupy.the entire en the clip supply
i's depl etge%def{ydbwgf RSP SRS BB ERBGE e oS 4Rl 74
can i ncliidgvesnvak jo%ﬁhgﬁatlmcﬁﬁ% aidetflarl SmBOARIRCthE qldwaeaf%maehw

i ndi cat or wheel fromrotating in a reverse direction,
count erisdn Bekormsel wm@r@fttlnewoloap@dahaw neplerde-anewage, v, els- ,ttllrpé dsffﬂrs fr@ackup

mechani configurations, in the enbodi nent shown in
FI G 24%@%%%(}?3?%%?%} q{'%‘?f)h i ncl udes opposed arns 73a, 73b that extend

substantially parallel to the axis Y. Each arm 73a, 73b has a pawl 75a, 75b
formed @014 dIGL2A iilmmlesehde)telmprlzepindﬁdamr a'ctsatad%inedoxtecoleeﬁg dhe actoatoeFpondi ng

t eet h f Oc{apteg t(? lg]e ;[11 gblr}]/%lfls%losne% within the hloﬁmggo 52 aIPdO to couple ?o t%g rfere%ﬁpn%rg:g{l&gr § peth can
and move as the feed bar coupler 50 and feed bar 38 are moved. Accordingly, the indicator
actuator 76 can include a protrusion 146, only a portion of which is shown, formed on an inferior
surface thereof for extending into the recess 50f formed between the circular flanges 50d, 50e on
the feed bar coupler 50. The protrusion 146 allows the indicator actuator 76 to be engaged by
the feed bar coupler 50 and moved therewith. The indicator actuator 76 can also include an
engagement mechanism 148 formed thereon and adapted to engage the teeth 142 formed on the
indicator wheel 74. As shown in FIG. 25, the engagement mechanism 148 on the indicator
actuator 76 is in the form of an arm having a tab formed on the end thereof for engaging the teeth

142,

[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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formed within a circular protrusion formed on an inner portion of the
housing 12 adjacent to the w ndow 12a. Wen the indicator wheel 74 is

di sposed within the housing 12, the arns 73a, 73b extend into the circular
protrusion formed around the inner circunference thereof. As a clip is
applied and the indicator wheel 74 is rotated, the arns 73a, 73b can defl ect
over the teeth in the housing to nove to the next position. \Wen the

i ndi cator actuator 76 slides proximally tdtqresyRogket gy 100873;38(ENDSS22488P) i on,
the arms 73a, 73b will engage the teeth in the housing to prevent the

i ndi cator wheel 74 fromrotating in a reverse direction, i.e., returning to
the preybeySoPRR etx'te(?lﬁs info tHRGERIMAr §(lﬁlpllér%@ 'THe ho\Rif 2 1%lh{1esaa99ir 86l abg that a
variety of other techniques can be used prevent up OP t he 1 ndi cat or

wheel mmefcmxmm] foxﬁsrormdeng geral gecassrio |t®ne@icat@mh®m@4 ch$ th@ltliiggeaﬂ)@i& repved0 can
b t h
€ USEdtotﬂ? c%’s%d%géatlsar tﬁe fe%/ed%axl' %oupier ér OSCOpI dlsteill0 %h%énc}&%atlt' §1§} %é Wé]il Suc

as a vesse un

100873- Iaave(ﬂ@@w&hlﬁw%edewﬂosaf@@feedswmm 5@ Amakdsult nké¢ sngaperhént made in the
patient's body provi de access to a_ surgical ite. A cannula or access

port i sm?%hﬁi"é‘&ﬂl“§ Oaéléfdnélsataé?qt%ordﬁmﬂlﬁna@%eé%tﬁﬁé|14%>eﬂéfrfdmﬁlgatf>f Bhs S skin
i nci si ofedpy éalﬁging'tﬁe%}?éél 74§fotr%tat sla&1 84y£dv@9ceaLfﬁt9'tH@J'an&@Cﬁgémﬁe fe 1S

necessary t'o cease bl ood rough the vessel s ‘or ot her ducts, and sone
pr oceduriggerrtays actuptidrte aﬂmcagehmﬂO mtsthgnaws W, theundicatat acthatqr 7éamtatelsmlm be used

to cri ) t cure t e shun th S Accor a
sur o1 canEPrVERT b o Mhel gy B S et ot dof! e ettt B ough
the canwWnah©mdRuideMiede4iwitleginaedppeat i@ thewinslowdize #@meldtie tHehopaisg 12,0n t he
jaws 20 around the vessel, shunt, or_ other duct. The tissue stgﬁ 46 can

faci | i ttheebytdicetingioibe wer thakonlxadevoplingrempia {he coniragbig calerirad 14hgan by gger
16 can 1160 d%o&%ﬁ}‘%%%ﬁtn’e%ﬁ%%aawﬁéﬁtﬂe % Qﬁg@qyé«%}ﬁ&gd bet ween the jaws and

posi tioned aroun e target site, and to cau the Jaws 20 to close to
crinp the clip. Depending on the intended use of the clip, the trigger 16
can be [@a}4ﬁ]érlar3otlmtemrédry ea@cdmhncahqalddlgywt wheel é(dndarbirrGIU§eandntuba0tl<ne paV\A 60
reachlqga:he IR 2h ed. The

nism cfll% is acﬁg ed %1%rev?_ln? Iihe 1ng1 %Pli \Qﬁee 4# kr¥ 19@ in da elvers? dlré (tj;gltgx'

is then released to r eas y Or
procedus.g, £eduntee-clockpiatizectioh, arf&se esiag ayvanoedapihiye ﬁd dntﬁ4b®<ﬂ@b n@dcthﬁsm EQD 148]

One skilled in the art will apprec e further features and advant ages of
t he .nv*@ﬂﬁﬁaﬁrle%ag@alﬁgwatl%s 9@%@%@@%@%% @éﬁt@ H 26F ¥heg| 3 t he

i nvent i afyis opPbsel ArRE734 M @ Q¥endWiBtartiafty PRSIl @@fﬂe'aﬁﬁ'@r E¥chsih@waa,and
descri bed, except as indi cated by the appended cl ai ns.
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, i.e., returning to the previous position. A
person skilled in the art will appreciate that a variety of other techniques can be used to prevent

backup of the indicator wheel 74.

[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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publications and references cited herein are expressly incorporated herein
by reference in their entirety. [00149] What is clainmed is: Attorney Docket
No.: 100873-38 (END5522USNP) CLAIMS: 1. A surgical clip applier, conprising:
a handl e housing having a trigger novable in a first direction froman open
position to a closed position, and a second direction fromthe cl osed
position to the open position, the trigger including a partially cl osed
position | ocated between the open and cl oA&ungyBerket ¥hs100873-38( PVSYPaf t
extending fromthe handl e housing and having opposed jaws forned at a
distal end thereof, the trigger being effective to nove the opposed jaws

bet weensABsB b L9 tdnt’9 B¢ ihd ] I I

o han! D B B g A (B0 PRI e
of the sifei ggeanntle ot pesessiposttis tipicady bend toefinetaeornkingghennel extpmling frondlte bet ween
t he opep. jtion and.the ially closed position, and adapted.to .allow
fr oe motanBERioh® Fed0iticel i Wit Yute R afir bl o B uB PR ReE en t he
par ti al flyw droshdh@oskdls onothAdtdiutReand|some @rqeedirtd @By requird e uSeIb04 shaht. CAi p
applier of claiml, wherein the trigger control mechani smconprises a

r at chet SUfgieah 4P €an thus berpsed &q srimp Hie vepsehorp seques the shunt 1 theyessgher ei n t he

" at chet \BRENAIY SIRtAch UASSptich QLUIES b apbIRR'10, T Rflod hEdBARIc | nSer !
pivotally di sposed wthin the handle housing, and a paw rotatably disposed
wi t hi n ¢anaulhandthervwhissusiredpcad ihtathestegibat sitedngagjeort the javer Jemowfd thewesself or med

h het. 4. ' Lip. lier. 3 ' | f h
compr i <S¢ ihe s, 1 UG o PR Potingpe R sy 2o RLAF iy er T

the firgfe. dhe aipgeors snaRerd bteactuatedde Eauiss a PHS td betdd@Bnced Bt tvRen tHeljewORRIN
position and the partially. closed position, and an end tooth adapted to
al | ow RosBEngsharamchie Grestisde.rpd fyauss the i 20t slosaiprrarr haglimi Peradiigs when

the tri 8 id . t i S L1 and the
cl osed (gg@? %qt%lr?g(@géetdrfﬁggésitﬂ gﬁ ca &Ellllsggnapp a}déérﬁyloa%mg*egi %qlﬂlf@ga/h&elr)g?ﬁ the first
set of audiddscané ofithapeetod wagrieythatockrtosthtli2n ooft ceinbe fidlylactuatedt The t her et o,

? Rgr 2? etriggedr l%cfso tthgn ré ea%gaa t%trglgaste(%hea }laa!rt?z\i,ﬁyrocr)tﬁ?ﬁyl cqgsegfcli}t),ha%dQﬁev\f{)rocerdulreactaln\()g

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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-41 Attorney Docket No.: 100873-38 (END5522USNP) 6. The surgical clip
applier of claim4, wherein the first set of teeth have a size that is |ess
than a size of the end tooth. 7. The surgical clip applier of claim4,
wherein an audi ble sound is emtted upon engagenent of the paw and the
first set of teeth, and wherein a different audible sound is emtted upon
engagenent of the pawl and the end tooth. 8. A ratchet nechanis

m f or
control Iing novenent of a trigger on a suMyrieaPoskeiNg-: J9pf77-a% ENDRZ2USNR chet

mechani sm conprising: a paw rotatably disposed within a handl e housing; and
a trigger insert pivotally disposed within the handl e housi ng and coupled to
a trigggraMie trigger insert including a first set of teeth adapted to
ensure a full range of notion of the trigger froman open position to a
partially closed position when the first set of teeth are engaged by the
pawl , dnd ar BiEgical GHP APRIEEFOBWIIEHEal | ow free novenent of the trigger between

the partial 'aBﬁandjE E@&M&Sg ia%géé?%&v@ﬁlefiﬁl%]h}’st Gir ﬁﬂ.ﬁ%‘i}?ér%&ﬁcéﬂ gi\%'%l]ﬁgn Io\fla‘: end

tooth i s engage e ratchet nechani smo erein
the fi rcitsedpdsitai, trakd $ecamdedizgdtipn &dmttbe ¢losedtposition &t thewpef pasitenpdmeitrigget at i ve
thereto, ;apd wherein the end tooth.is adapted to allow free rotation of the
ool - r aicif et PREAA oo 550t P b B B SRr L o R Bp e hor ei n t e
first set ofntRabdle BafEex@endingdrdneie Haﬁdll:ﬂ&@s_ingtihamaaingloﬁﬁos@iﬂ jdwReoRied 4 0ot h.
11. The ratchet nechani smof claim@8, wherein an audible sound is emtted

upon erightidead theresf, the\wiggenfeingrrifectie tinpaye theqppesedjaws hetwaerangnsiei n a
differ o i 1S, itted upon engagenent of the pawl and the end
t oot h. %?E‘T‘g‘ﬂg‘&ﬁﬁﬁ%%gkbggt‘gg’pﬁ%g: ng a surgical clip, conprising: noving a
trigger pivetagdey caowpinechancnadibposad withmubé epdierhoasing asd adhiptedad liovit f r om an

open position to a parti.al | osed posjition, thereb artially closing a
i gi o OvETER 450 Piebfan Bl S ERahe kbt b BPTEReIR e PR of a
shaft euwtigbslhmOtht pariiklelobdtds o QindiaBsste PGSR fReIhtRINénN B MhdGighéiant I i gger
fromthe partially closed position to one of a fully closed -42 Attorney
Docket t]\q)gr;st q@@gquglge@tm@%g,tmmp)partlally closed position and the closed position.

2. The surgical clip applier of claim 1, wherein the trigger control mechanism comprises a

ratchet mechanism.

3. The surgical clip applier of claim 2, wherein the ratchet mechanism includes a series of
teeth formed on a trigger insert pivotally disposed within the handle housing, and a pawl
rotatably disposed within the handle housing and adapted to engage the series of teeth formed on

the ratchet.

4, The surgical clip applier 3, wherein the series of teeth comprises a first set of teeth
adapted to limit movement of the trigger to the first direction when the trigger is positioned
between the open position and the partially closed position, and an end tooth adapted to allow
free movement of the trigger in the first and second directions when the trigger is positioned

between the partially closed position and the closed position.

5. The surgical clip applier of claim 4, wherein the first set of teeth are adapted to prevent
rotation of the pawl relative thereto, and the end tooth is adapted to allow rotation of the pawl

relative thereto.
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position, in which the partially closed surgical clip positioned between the
opposed jaws is fully «closed, and the open position, in which the partially
cl osed surgical clip positioned between the opposed jaws is released. 13.
The net hod of claim 12, wherein the handl e housing includes a ratchet
mechani sm di sposed therein and adapted to control novenent of the trigger
bet ween the open position, the partially closed position, and the fully

cl osed position. 14. The nethod of cl ai mAt®rnayRackes ¥p-t HASBRB ESSTHEENANI sm
is adapted to limt novenment of the trigger to a single direction when the
trigger is noved between the open position and the partially closed

posi ti o). 15pne T idAREIP LBt &f*@aimz@%pheeefﬂﬁh@h&t ga%ffe%fmmte a TR AR SSIBYs

conprises a pawl Trotatably disposed wthin the handle housing, and a series
of t eettharf sipeef thaierd topthgger i nsert pivotally disposed within the handle
housi ng and coupled to the trigger. 16. The nethod of claim15, wherein the

of the baw ReH AL RpRedreimaChBlen SR IR R P DENCT acapred 1o
al | ow fengsgenehedflthetpf] anb ehepfived senbitseth hmd pdstein 8 diffegageadiblesowiish. 17. The
met hod of c|aim 15, mher%jg th% first aet of teeth have a size that is |ess
than a piged gon engagerignt dhg pew!ead therad fieqthod of claim 15, wherein an
audi bl e sound is emtted upon engagenent of the paw and the first set of

teeth, @and Wek@ieimacihishtoftint@Utigth® eRbiT al thg@itoh hadrgiRoRiLaphscment  of
the pawl and the end tooth.
ratchet mechanism comprising:
a pawl rotatably disposed within a handle housing; and
a trigger insert pivotally disposed within the handle housing and coupled to a trigger, the
trigger insert including a first set of teeth adapted to ensure a full range of motion of the trigger
from an open position to a partially closed position when the first set of teeth are engaged by the
pawl, and an end tooth adapted to allow free movement of the trigger between the partially

closed position and the fully closed position when the end tooth is engaged by the pawl.

9. The ratchet mechanism of claim 8, wherein the first set of teeth are adapted to limit
rotation of the pawl relative thereto, and wherein the end tooth is adapted to allow free rotation

of the pawl relative thereto.

10. The ratchet mechanism of claim 8, wherein the first set of teeth have a size that is less

than a size of the end tooth.

11.  The ratchet mechanism of claim 8, wherein an audible sound is emitted upon engagement
of the pawl and the first set of teeth, and wherein a different audible sound is emitted upon

engagement of the pawl and the end tooth.

12. A method for applying a surgical clip, comprising:

moving a trigger pivotally coupled to a handle housing in a first direction from an open
position to a partially closed position, thereby partially closing a surgical clip positioned between
opposed jaws formed on a distal end of a shaft extending from the handle housing; and

selectively moving the trigger from the partially closed position to one of a fully closed
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position, in which the partially closed surgical clip positioned between the opposed jaws is fully
closed, and the open position, in which the partially closed surgical clip positioned between the

opposed jaws is released.

13.  The method of claim 12, wherein the handle housing includes a ratchet mechanism
disposed therein and adapted to control movement of the trigger between the open position, the

partially closed position, and the fully closed position.

14.  The method of claim 13, wherein the ratchet mechanism is adapted to limit movement of
the trigger to a single direction when the trigger is moved between the open position and the

partially closed position.

15.  The method of claim 13, wherein the ratchet mechanism comprises a pawl rotatably
disposed within the handle housing, and a series of teeth formed on a trigger insert pivotally

disposed within the handle housing and coupled to the trigger.

16.  The method of claim 15, wherein the series of teeth comprise a first set of teeth adapted
to prevent rotation of the pawl when the pawl is engaged therewith, and an end tooth adapted to

allow free rotation of the pawl when the pawl is engaged therewith.

17. The method of claim 15, wherein the first set of teeth have a size that is less than a size of

the end tooth.

18.  The method of claim 15, wherein an audible sound is emitted upon engagement of the
pawl and the first set of teeth, and wherein a different audible sound is emitted upon engagement

of the pawl and the end tooth.
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