SURG CAL CLI P APPLI ER METHODS FI ELD OF THE | NVENTI ON [ 0001 ] The present
invention relates broadly to surgical devices, and in particular to nethods
and devices for applying surgical clips to ducts, vessels, shunts, etc.
BACKGROUND OF THE | NVENTI ON [ 0002] In recent years surgery has markedly
advanced t hrough the performance of | aparoscopic and endoscopic surgical
procedures such as chol ecystectom es, gastrostom es, appendectom es, and
hernia repair. These procedures are acconplished through a trocar assenbly,
which is a surgical instrunent used to puncture a body cavity. The trocar

typically contains a shaspRGICAIOOUIP APPLIEROMBTH@DSr ocar tube or cannul a.
The trocar cannula is inserted into the skin to access the body cavity, by

using t b i penetrate the skin. After penetration, the
obt ur at@i@@i%&@%ﬁ he trocar cannula rermains in the body. It is
through this cannula that surgical instrunments are placed. [0003] One
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porti ondedfcebgwpmlwgaérg&mlm e dycge vesseliduntscqte.p appliers typically have a
handl e with an el ongate shaft having a pair of novabl e opposed jaws forned

on an egfdckiteolpier The tivicnpiol formng 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 al%P0%|In pecappients surgepthas magksdlypdysneed Bronghdghemes framaasesoflangtaseepipr eci se
timng I f 10 i for

or oci oct P ARl SEEEd B AR ok asERPRARRRRice pBRGKBh s, JRCRIRERe O ca
desi gnsandthesietepair.ntheea pravgdirbeare egomplishetihlroughi ptraguplhssemdly, Mhivh ipa i or art
one. or HEFEH STREOR Y B PRURERERD BT R Foa Al SOTEA TarERe | e
nust COgHt@hidr fip afEs Hadtr fiBelo? Canu@ eMeltR@ardafmle Rtindertod Gite el sRh t8facdebe Cl i p
fromthe device before the clipis formed. Oher drawbacks of current clip

appl i erte el @uiy.tiaisingdls ehterplor §p rapaesat thealciy: | g peagifstipedhe ebtumatorj aws by
the trigaghoddfd 1 0624 Ghuftentddh Ry, MBMhARK S SadrRfithhGuldil -1

instruments 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



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, duct, shunt, etc. In one exenplary
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 Q‘ﬁ)o%gr%eoq tﬁe%%s,fvﬂ{iéwéjanqgsu@t il 'o%rﬂ!ag%ﬂ(?het iB&s %ten A& eldel ct f}rcgsitﬂ)q t e.d to
advance a clip to position the clip etmeén the Jaws, and to ve the jaws
f r om anhagetweEngs toodarge o allost iletbsprss o1t Wioam a foreigny objget ishposiionpd pawietn thaed

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

sur gi cgboasl) iApcapiniglyethefaremaing humded for iregdesd méthedstdndtdevisessor agddlisig di sposed
wi thin the el ongate sh%ﬁﬁ %@d that is adapted to drive at |east one

sur gi caPTEaf fIRSAR ¥eRgHS 1 NESeYASatte shaft. In an exenplary embodi ment, the
f eeder shoe can be adapted to nove only in a distal direction, such that

pr oxi N UMMMER OF THE theERgedsr 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
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shoe. In one exenplary enbodi nent; the feeder oe can include a tan

adapt ed hoosingyithe ttigger olovably cauriked hergtomandan ejpngxte wedft erderslingtherofromivatif eeder
shoe within.the cli track al i. st al vement, of the feeder shoe
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can i fEMpdhe SR ROSHORRYthEFROSfNER bar can i ncl ude several detents forned

therein and adapted to engage 2
[0007] The surgical clip applier can have a variety of configurations, and it can include a variety

of features to facilitate advancement and formation of a surgical clip. In one embodiment, the
surgical clip applier can include a feeder shoe that is slidably disposed within the elongate shaft
and that is adapted to drive at least one surgical clip through the elongate shaft. In an exemplary
embodiment, the feeder shoe can be adapted to move only in a distal direction, such that
proximal movement of the feeder shoe is substantially prevented. The elongate shaft can also
include a clip track disposed therein and adapted to seat at least one surgical clip. The feeder

shoe can be slidably disposed within the clip track.

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

include a tang and the feed bar can include several detents formed therein and adapted to engage
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the tang to nove the feeder shoe distally when the feed bar is noved
distally. [0009] In another enbodi nent, the elongate shaft can include a
feed bar slidably disposed therein and coupled to the trigger such that
novenent of the trigger toward a 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 mated to the trigger, and by a link that extends
between the trigger insert and the proxinmal end of the feed bar. The
proximal end of the feed bar can include a coupler that is adapted to
recei veha anp 8 mbodthe ffeddBeshbot RistallyRheh @Rk bfbar ¢aRo RS AsthiMe| ude a distal end
having an advancer that is adaptéd to engage a distal-rpst clip and to
drive the distal-nmost clip into the jaws. I n certain exenglary enbodi nent s,
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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



-3 of a surgical clip applier. In another exenplary enbodi nent, the feeder
shoe can include a tang, and the feed bar can include a plurality of
detents formed therein that are adapted to engage the tang to nove the
feeder shoe distally when the feed bar is noved distally. In use, the
proximal end of the feed bar can include a coupler that is adapted to
receive a link for coupling the feed bar to a trigger of a surgical clip
applier. [0012] An exenplary nmethod for advancing a surgical clip through an
el ongate shaft of a surgical clip applier is also provided. In one

enbodi nent, a feed bar can be distally advanced wthin an el ongate shaft of
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[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



the force-receiving nenber. In an exenplary enbodi nent, the resistance
increases fromthe first -4 end to the second end. [0015] The
force-receiving nmenber can have a variety of configurations, but in one
enbodi nent the force-receiving surface fornmed thereon is positioned within
an opening in the housing. The force-receiving surface can include a first
portion that is adapted to receive a force for pivotally 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 thin the housing. The biasing assenbly can also have a variety of

conf i gwndtid MRSecoddlend.N one exenpl ary enbodi nent the biasing assenbly can

i ncl ude a spring disposed around a spring post, and a plunger slidably
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over | oayereeriadhe rspistancep dn ave gientplary embodiment, the pivoting assembly can include a
toggle link that is pivotally coupled to the force-receiving member, and a pivot link that is

pivotally coupled to the toggle link and that is adapted to apply a force to the biasing assembly

upon pivotal movement thereof.

[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



housi ng when the closing force is greater than a resistance of the overl oad
mechanismthat is applied to the canm ng assenbly. In an exenpl ary

enbodi nent, the resistance of the overload -5 nechanismcorrelates to a
force required to nove the jaws fromthe open position toward the closed
position. [0018] While various techniques can be used to couple the camm ng
assenbly to the overload nechanism in one exenplary enbodi nent the canm ng
assenbly noves relative to a force- receiving surface of the overl oad
mechani sm such that the closing force of the cammng assenbly is applied
across the force-receiving surface of the overload nechanismas the trigger
I's act uab@aniba ceRLIaRs tdLfRA ML IILdas HRVE kL jhWs fIBMahd bifen pRWBioh idward iR open
position toward the closed position. The force-receiving surface of the
over | oadoss AU M can be adapted to resist novement in a proxinma
direction and the resistance can increase as the trigger is actuated to
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and to nove the jJaws fromthe open position toward the closed position.
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receiving surface can include a first portion that is adapted to receive a force for pivotally

moving the force-receiving member within the housing, and a second portion that is adapted to

receive a force for slidably moving the force-receiving member within the housing. The

overload mechanism can also include a biasing assembly that is adapted to apply a resistance to

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
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jaws from an open position to a closed position. Wien the closing force is
greater than a threshold force of an overload nechanism the closing force
is transferred to the overload nmechani sm disposed within the surgical clip
applier. I'n an exenplary enbodi ment, the threshold -6 force of the overl oad
mechani smincreases as the jaws are noved from an open position toward the
cl osed position. [0021] Wiile the overl oad nechani sm can have a variety of
configurations, in one enbodi ment the overload nmechani smcan include a
force-receiving elenent that is adapted to receive the closing force, and a
bi asing assenbly that is adapted to resist novenent of the force-receiving
el enentfoich of @S ROATRAINRechisif 1R$42065 ds McCjBws diREn et FowRhn SpenfposipBh tiargan
include a canm ng assenbly that is adapted to apply the closing force to
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and adapted to.advanc t |least one surgjcal clip.through.a | ongat e shaft
ext endi 5T RoSNE SiEHEN, Bt parichtar. ¥t by iler Msmbeligly b8 S Loprio e | g or

and adepteeelvingdlémait stha fgresmcasismgiel yncharoar givonifahaldlsding foestds gfeatehe
el ongate shaft to forma surgical  clip. The trigger can be cqupled to the

housi nghairhe aeshelddorcs aadihen dhe wlernepba golicrass 2 serose pertipn h hetfpigect i p
form nqe@e'f:ﬁgfgweml fRe 3t ¥RBN R ek PO JTROTH thd agseihge FREEE ghakr I8 the

sequent i al ges of actuation.” The trigger can fecti've to actuate the
clip adbmsholdipreeads enwbkemplanyienpodiment, ithesthreshaldjéored reguiredatoipdvot therfdrcet can be

oL oot G e P O ORI i i gt 20° o

€in advanc

[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.



assenbly. BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0023] The invention will be
nore fully understood fromthe follow ng detail ed description taken in
conjunction with the acconpanying drawi ngs, in which: [0024] FIG 1A is a
side view of one exenplary enbodi ment of a surgical clip applier; [0025]

FIG IBis an exploded view of the surgical clip applier shown in FIG IA
[0026] FIG 2Ais atop viewof a jaw retai ner assenbly of the surgical clip
applier showmm in FIG 1A, [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

vi ew OfBRIPE DESCRIBTRONGF BREDIAWISGEW in FIG 2C taken across |ine DD
[0030] FIG 3Ais a top view of a feeder shoe for use with the jaw retainer

assenbly shown in FIGS. 2A-2D; [0031] FIG 3B.is a bottomview of the
feeder (9073 TanBxantion veillcge morte fylhypdprsieodsfrompthe follovdngdetpiisddsacrintion takerw of a

feed b ] i : | : - feeder shoe of FIGS. 3A and 3B
througﬁﬁ%%@&}ngygﬁgﬁén%ﬁ&ﬁggmy‘?ﬁgﬁﬁﬁ?’ﬁw&i GS. 2A-2D; [0033] FIG 4B is a

side view of the proximl end of the feed bar shown in FIG 4A and the
proxi maP024hHl@fl A ke sidewieve phenreaxermplary embpsitnent of FragicablipapgligB, showi ng t he
feed bar in a proxinmal-nost position; [0034] FIG 4Cis a side view of the

fleed Do W & 5h ekfIBde Bl be MG FidSnoshAERS 1A he feod bar in a

di stal - FI'G 4D7's a side view of anot her enbodi ment of
a proximal end of a feed bar shown in -8 connection with the proxi mal end of
t he j al0028i EIh@A ishddn viswokn jaw rerias. asserbdyef thesurgisalilipgppli¢tshéwrih bar in
t he pr%ﬁ;nﬁ nost position; [0036] FIG 4E is a side view of the feed bar
and jaw retdi ner shaft showmn in FIG 4D, showing the feed bar in a
di stal - nost position;

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

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

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

across line D-D;

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

FIGS. 2A-2D;
[0031] FIG. 3B is a bottom view of the feeder shoe shown in FIG. 3A;

[0032] FIG. 4A is a side perspective view of a feed bar that is configured to advance the feeder
shoe of FIGS. 3A and 3B through the jaw retainer assembly shown in FIGS. 2A-2D;

[0033] FIG. 4B is a side view of the proximal end of the feed bar shown in FIG. 4A and the
proximal end of the jaw retainer shaft shown in FIGS. 2A and 2B, showing the feed barin 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



[0037] FIG 4F is a side view of yet another enbodi nent of a proximal end of
a feed bar shown in connection with the proximal end of the jaw retainer
shaft shown in FIGS. 2A and 2B, showing the feed bar in the proximal-nost
position; [0038] FIG 4Gis a side view of the feed bar and jaw retai ner
shaft shown in FIG 4F, showing the feed bar in an internediate position;
[0039] FIG 4H is a side view of the feed bar and jaw retai ner shaft shown
in FIG 4F, showing the feed bar in a distal-npst position; [0040] FIG 5A
is a side perspective view of an advancer that is configured to couple to a
distal end of the feed bar showmn in FIG 4A; [0041] FIG 5B is a side

per speclohyetivh %/WhQﬁe FORLDE EnEHRRE BRI sk QQ\YIQT’}?PIGSI hatand®B, sIWihgured to
couple to a distal end of the feed bar shown in FIG 4A [0042] FIG 6Ais a
cr oss- shefeedharlin theawoximabmest gesi®anci ng assenbly, which includes the jaw
retai ner assenbly shown in FIGS. 2A-2D, the feeder shoe shown in FIGS.

3A- 3B, 6&%15 'S, PR sidd¥iey? BPH L vt S Jéﬁ,reéxpgmhaﬂ shien [FAE. 181 sHonnZ%] |
|n|t|al OXIrTB. position relatlveto rack o aw r et ai ner
asserrbltgw fe[e@batkﬁ]l a[is@l-n8ddt pesit@orgr oss- secti onal view of the cI | p advanci ng
assenbly shown in FI G 6A, showing the feed bar noved in a distal

directi 4 6C C S-.se Vi ew vanC| ng
asse rTb|[883 A[gﬁ)vmél) Zanls é‘e Véegv styée}?and’tﬁesre S 8 egggflba rox1ma?an<# at%%dr l())zgl

t her ebyin aBntietiori Wigh flﬁ@ﬁiﬁﬁmﬁh@ﬁ oﬁflﬂd: JaweétbllﬁelsshpﬁIsMOWIdinSEIGSGQIAdh&QBl ly of the
feeder shoe in (gl stal directjon; -9 [0045] FIG 6D is a cross-sectional

vi ew ofsh E’Wélgéhfi‘g bRFdm therRgomalsmoplPosiigin in FIG 6C, showing the feed bar

returned to the initial, proximal position, shown in FIG 6A, while the

f eeder (9018 F@@Ch@lslarsl&lmawfﬂ@rf@édrbat Bnd fa& radMRNERE sREWhH il PIG. 3p0Mawiny FI G
6C, [0046} FIG 6E is a bottom perspective view of the advancer shown in

FI G 5Aheifespbarda apintermediaferositionp track of the jaw retainer assenbly shown
in FIGS. 2A-2D, showing the advancer in a proxinal-nost position; [0047]

EL?W 2"_[00@] FIG AL AN PRI AR OF ihsGeed taPalt jal1Ba ALY dRERRoRR AV, BFRLGWIRE
gthe feed bar in a distal-most position;

[0040] FIG. SA 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;



advancer in a distal-nost position after advancing a clip into the jaws of
the surgical clip applier; [0048] FIG 7 is a side perspective view of a
pair of jaws of the surgical clip applier shown in FIG 1A [0049] FIG 8
is a side perspective view of a camfor use with the jaws showmn in FIG 7;
[0050] FIG 9 is a top perspective view of a push rod that is adapted to
couple to the camshowmn in FIG 8 for noving the camrelative to the jaws
shown in FIG 7; [0051 ] FIG 10A is a top view of the camshown in FIG 8
coupled to the jaws shown in FIG 7, showing the camin an initial position
and the jaws open; [0052] FIG 10B is a top view of the camshown in FIG 8

coupl eqoy43] FI®. dIRvs: cbewactidhaiw of the cﬁg@Wdﬁgm ia@sefn@m Mdwans BIG.®Gr the jaws
and the jaws in a_ closed positiaon; [005 FIG 11 is t op perspectlve Vi ew

of a tisBeywedhcised PPétretiugleécﬂ%lB‘Fé’élU?l@P’iS’élﬁﬂl otitiony SB‘?‘E‘EH!FI@néA whileths clip
track  Gbedeitho 314 bR AR/ refARGHad? AR pbihid Bwn A FRDI6d 00541 F G 12 15 a

top view o the surgic Ip app |er shown in FIG TA
showi ng the tissue stop shown in FIG 11 positioned between the jaws shown
i n Fl G[0G46] [FD@K&] ISIalb@EtomwerSQecalvslvw ofighe advah¢ey shavosin-ld6e b A shsposed vethinf  t he
handl e ortlon

FlG 14 ?%hp traCk(.&)ethe éaw Sithi E:rca%gemcbl of“%P RlP'ICexg 2'31{' ansﬂon FI s aﬂ\'lbﬁncer]ig a[ 0056]

a si P pettiVe i ew a trigger PhSert strgical clip
applleqHGhﬁMhmbﬂpOEhGh 1 A [0057] FIG 15A is a side perspectlve vi ew of
one half of a feed bar coupler of the surgical clip applier shown in FIG

| A a side S ve, Vi ew of th t hal f of the feed
bar ool F a3 R pofef ebtspéal € VREd me fph Gyt Rl 67 s&g‘m. © viow of

a fl _E‘Xlalalvﬁac_leﬂ ik dlshgtmmEaﬁtl@%ﬁeraav@cﬁglamllpWaﬂrd jB@s oPehs enrglce &f 3 dppBer;
surgical clip applier shown in FIG 1A, [0060] FIG |7A is a si partlally

Cross- sectlonal view of a portion of the han of the surgical cI

appl i erlO¢FHO | Tispiside PerRCCtgﬁd\‘/ﬁ“h%f%\p%‘l quawéh%ﬁ%gc §é‘8ﬁ‘ﬁ]§l§ﬁ |Sh°"2’a}h““'i nitial
positiagfg [QO61 ] FIG 17Bis a side, partially cross-sectional view of a
portion of the handle of the surgical

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

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

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

[0051] FIG. 10A is a top view of the cam shown in FIG. 8 coupled to the jaws shown in FIG. 7,

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

[0052] FIG. 10B is a top view of the cam shown in FIG. 8 coupled to the jaws shown in FIG. 7,

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

[0053] FIG. 11 is a top perspective view of a tissue stop that is adapted to couple to a distal end
of the clip track of the jaw retainer assembly shown in FIGS. 2A-2D;

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

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

[0055] FIG. 13 is a side, partially cross-sectional view of the handle portion of the surgical clip
applier shown in FIG. 1A;
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clip applier shown in FIG 17A, show ng the clip advanci ng assenbly
partially actuated; [0062] FIG 17Cis a side, partially cross-sectional
view of a portion of the handle of the surgical «clip applier shown in FIG
17B, showing the clip advancing assenbly fully actuated; [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 form ng assenbly
actuated; [0064] FIG 18 is a side view of a closure link 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 view of a closure link that couples
to the |4l ; I . i . ; 3 : LR ;form ng
assenbl 0 an pe o Ry I o3 ke ke kP B ARty Bioi Foh A S0 1 ¢
a top pgdbspsctive view of a closure link coupler that couples to the closure
link showmn in FIG 19 and that also fornms part of the clip form ng assenbly

pot t om ST ST Vs BP0t e Rufford e kot douplRZRe s S nlh, 7o

of FI Gappli@ntowain Fig. bJAe enbodi nent of a biasing el ement di sposed therein;
[0068] FIG 20Cis a bottomview of the closure Iink showm in FIG 20A

b1 aoi ng O ERE: P g a-PhestiFni S0kopor it e S ST Thedh of e

per speqtiGvesAs ew of an anti-backup nechanismof the surgical clip applier
shown in FIG |A [0070] FIG 21B is a perspective view of a paw nechanism
of the anti-backup nmechanism shown in FIG 21A; [0071] FIG 22A is a side,
par t i allP§>9 FY&slod8 a tomppatpectivayiey oha Beribiedink dhat fmspap @f @ chp advagciagr gi cal

clip appldndfy éﬂHM’Ehr'%i@achlliﬁan&r BN EGL g, anti - backup nmechanismin an
initial position; [0072] F 22B is a side, partially cross-sectional view
of a portion of the handle of the surgical <clip applier shown in FIG 22A,

showi nd 004l Fint i70is elsisls. pastislsrirassrsestionalodew ioan Pyrtiae ofi thedwndlp g theiswigical 0073]
F G 2285p'aBpifr Shotfn ioHA6! 1 R] 6w PRk AW HssefhetyinPln RicAPp&RSR; OF the

handl e © e surgl

[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 -



clip applier shown in FIG 22B, show ng the anti-backup mechanismin 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 showmn in FIG 22C,
showi ng the anti-backup nmechanismreturning to an initial position; [0075]
FIG 22E is a side, partially cross-sectional view of a portion of the

handl e of the surgical «clip applier shown in FIG 22D, show ng the

anti - backup nechanismreturned to the initial position; [0076] FIG 23Ais
an expl oded view of an overl oad nechani smof the surgical clip applier

shown in FIG 1A [0077] FIG 23Bis a partially cross-sectional view of the

overlo | L 2 1 t I i | 1 er
T st BT S Vb T A0S ify ARNAMR TG IR OB iy R

par t i alof ¥1& rOosd-hgeiog boeehbadimentaif atbiesing\elsmeptdispased thersm shown in FIG  23B,
showi ng the closure link roller applying a force to the profile Iink causing

the profi i t. I VOt ; o/ | G. .S CLiV, i ew anot her
embodi TEotET G 2800 pPUR Visst A Ui Slin ol 1O I RE SR bl lod™ e
[ 0080] of FI&G. 924 haging asdtie eptiodinesit o/ebiusirgelefment didpopeditienein; ty i ndi cat or

wheel of the surgical clip applier shomm in FIG 1A; [0081 ] FIG 24Bis a

si de vi lLi.o quantity..indicator wheel sho in FIG .24A; [0082] FIG
o5 1o A0S AT a8 el et s PSRl Vet f o B AR atse AT AE i 1 ¢ e
clip ayasidat Mip dppHecshb@h infREl1IAShOown in FIG 24; [0083] FIG 26A is a side,
partially cross-sectional view of a portion of the handle of the surgical
clip ap‘s)l ier shown in FIG, 1A show ng nmovenment of the clip qﬁjantity

act uat 6Y0781 FI.@1Basa gergpective vier; o apawhieehanisagefdthe ypi-backup meehapjsey 24 and
[ 0084] . hspa side, partially cross-sectional view of a portion of

t he har?lj%"%g%ﬁféh%ﬁ%’ur gical «clip applier shown in FIG 26A, show ng further

novenment of the clip uantitf/ actuator of FIG 25 and the clip quantity
i ndi catloR7 1WFKa1224fis Fiside, pagtially cross-sectional view of a portion of the handle of the surgical

clip applier shown in FIG. 1A, showing the anti-backup mechanism in an initial position;

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



DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 0085] The present invention generally
provides a surgical clip applier and nethods for using a surgical clip
applier to apply surgical clips to a vessel, duct, shunt, etc., during a
surgical procedure. An exenplary surgical clip applier can include a
variety of features to facilitate application of a surgical clip, as

descri bed herein and illustrated in the drawi ngs. However, a person skilled
inthe art will appreciate that the surgical clip applier can include only
sone of these features and/or it can include a variety of other features
known in the art. The surgical clip - 13 applier described hereinis nerely
i nt endegd At GhdvARE %%%u@frﬁ&bﬂer%&%hﬁ@ﬁn%ﬁﬁbf@ﬁﬁ the r&P8GhK1 G 1A
illustratés one exenplary surgical clip applier 10. shown, the clip
applier enerally includes a housing 12 having a stationary handle 14
and a r{Q%@dIFgGJr?éﬁjllsé paftially icepgepectignal vigx of the 9Yeyl@@<gme9ha¢wpﬂ@&ntla FGe housing
12. An a pair
of oppoatayaute B2 R ELRR TP BT HIE RPLAHe fi caBfe e pBEledRRT, 2 |
clip. Thetel ongate shaft 18 can be rotatably coupled to the housing 12, and
it can include a rotation knob 22 for rotating the shaft 18 relative to the
housin B il t.rat e

applier 0%] FE(I} %3d R aﬁeaggﬁtﬂ,% Vg%ﬁo ng%ég?ﬁgolﬁmcé%wagovﬁrﬂ%d%? gang&l' g?é§8$l bed
in nDramﬂeﬁahchQMmepm£987] FIGS. 2A-12 |IIustrate exenpl ary enbodi nents of
t he various conponents of the shaft 18 of the surgical clip applier 10. In

Pousce PARITERG AN s iidreiseseti ot eI LR TS0t W RELS i preedaiB y 20

havi ng apﬁhér%ﬂb\bﬁlrﬁFI@efIAShaft 28 with a clip track 30 and a push rod channel
32 formed thereon. The jaws 20 can be configured to mate to a distal end of
t he cllp track 30. The shaft assenbly 18 can also_ include a clip advancing
assenbl {9 SLATC +24BHs gidegiianpl afkp @Bt pdisatoroubee] showidd FIG s 4der  shoe 34
that is adapted to be slidably disposed within the clip track 30 to advance

a seri gpo®] FIG! 398 2 3% PeScbliRNGEY LREERD @anaaﬂbcalaf&w daenm%%hé O quafitigdapt ed

to drive the feeder shoe 34 through the clip track he feed bar "38 can
i ncl udendipatenivhast ehovasis &dl 34; 40 that is adapted to nate to a distal end
thereof for advancing a distal-nmost clip into the jaws 20. The shaft

asse ”bL[XSOffljj Ff@"he6 nt‘?‘allé %%de”ﬁirHQ\f‘y Ao deBtidn@f LW Dt 8 portBATTE I HRRFE TPING sulpftaf N 1 1

one exenplary e i ment
clip applier shown in FIG. 1A, showmg movement of the clip quantity actuator of FIG. 25 and

the clip quantity indicator wheel of FIG. 24; and

[0084] FIG. 26B is a side, partially cross-sectional view of a portion of the handle of the surgical
clip applier shown in FIG. 26 A, 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

-13 -



include a cam42 that is 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
jaws 20. The shaft assenbly 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 conponents of one
exenpl ary clip advanci ng assenbly are shown in nore detail in FIGS. 2A-5.
Referring first to FIGS. 2A-2D, the jaw retaining assenbly 26 is shown and
it includes an el ongate, substantially planar jaw retainer shaft 28 having a
proximal end 28a that mates to the outer tube 24, and a distal end 28b that

iuzegd? (F}}p ﬁ%ré&%@wp%%nﬁg end %Bed w}%esﬁng\é}verﬁlet al n?ﬁﬁ%ﬁ(ﬁg‘gﬂﬂs quets hgagu? :r

tube 24, in the i[lustrat ed enbodi nent the proximal end 28a includes teeth
31 f or ni@o86] ditG olpp ibetates aesexemplagosurgitral icliprpplied &)t Ad shovih ¢he dipeippla 16i t hi n

and o GrteaymoQeSh R BAZear Ree oy B | £0TE bl CErhiFunidls **

pr oxi mahatgpiva@ny b@lp@kﬂftb@lﬁ‘dhdaﬁmgQZ]‘ Anreldhgate shafy18 é)ﬁemrﬁdnﬁtlﬂe&lbusmé'lﬁz cut - out
29 allows  the opposed sides of the proximal end 28a of the jaw retajner
shaft 28d4tgneludes rhgied BpPSEdinysFO forpedars dietl saddhereafdor erinpiag asyeicashaft 28
is i nsecrhheefhb @loBQﬁe SHAkEI'S ctaHl% r@tﬂtabl%ﬁ@pl&&‘% tB@ﬁ&d%n%]izaéﬁi 1t &dd iﬂ@l‘ﬁ@e yith the
correspondi ng opénings in the outer tube 24, e proximal end 28a of the jaw
r et ai neotasipmknob?22? far tdtatingtthe :ﬂlaftd 8|relst1mtloghenlmu§m9déo s b dlisteasesf angur at i on

engage TRBGELYEY Sind b eh ¢ bt 0 BB Rirto. 16 BRI PR K P s pec

t 0 Fl GbedRscribbg ird@uieGRtatldselad.so | ncl ude a feature to prevent conpression of
t he opposed sides of the proxinmal end 28a of the jaw retai ner shaft 28

dur i th t dental di t of th
31 1 1 orklRa PGS et §Blsaie R uBEY ot ohe veoh FIBRTeEa Rt Mesbls yeeq
to mat eriesuddisd alip §ilic2 89 n%eh&ﬁl k@R tAFIOE B, SRkt PBinkRidbhsh dwaus 20,

however in the illustrated enbodi nent the di stal end 28b of the
r et ai nepbesHuthat ipgsqsiike shasomporenty, whigh-caningluge atjawe retainmgiasyembly 2411@%1@ for
matl ng t

DG SR MRS aNE Pl RO LR POhe i
t eet h 7B) aah lbe vorefighteaixd mralte far distalrendfof theelip anask 20 Tlee sheft asdehiblyal8 ¢aalalsp

co-planar wth.the jaw retainer shaft 28.
P r}ncluc\{\é a (t]lp adva c?ng asserr?bly, which gl one exemplary embodiment can include a feeder

The

shoe 34 that is adapted to be slidably disposed within the clip track 30 to advance a series of
clips 36 positioned therein, and a feed bar 38 that is adapted to drive the feeder shoe 34 through
the clip track 30. The feed bar 38 can include an advancer assembly 40 that is adapted to mate to
a distal end thereof for advancing a distal-most clip into the jaws 20. The shaft assembly 18 can
also include a clip forming or camming assembly, which in one exemplary embodiment can
include a cam 42 that is adapted to slidably mate to the jaws 20, and a push rod 44 that can
couple to the cam 42 to move the cam 42 relative to the jaws 20. The shaft assembly can also
include a tissue stop 46 that can mate to a distal end of the clip track 30 for facilitating

positioning of the jaws 20 relative to a surgical site.

[0088] The various components of one exemplary clip advancing assembly are shown in more
detail in FIGS. 2A-5. Referring first to FIGS. 2A-2D, the jaw retaining assembly 26 is shown
and it includes an elongate, substantially planar jaw retainer shaft 28 having a proximal end 28a

that mates to the outer tube 24, and a distal end 28b that is adapted to mate to the jaws 20. While
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[ 0090] The jaw retaining assenbly 26 can al so 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 w | be discussed in nore detai

bel ow. The push rod channel 32 can be fornmed 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 rectangul ar shape and defines a pathway 32a
extendi ng therethrough. The push rod channel 32 can al so extend along all or

only  a, PRfely me&&uqm@@caﬁ%%é@fo rfiefe pz&lmei RS {Helidw 8aihd hbg28kd Wil |
appreciate that the jaw retaining assenbly 26 does not need to include a

push r odie ohtaniube 24 2n therillpsiraidd mlalodn@ennﬁw@m@nmabﬁfndt%e inghudeh teethd3 Utormgd hi n t he
el Ongat $h S haf Sé% %retol??ha? grega'd ;?t{ad {:’o bepregeﬁ)\%dlﬁqlr} (c)(ﬂ-éesgoncimaqohgo]lls or é)Pﬁrgrelgsur t he.r

shown i i aw r'etal ni ng ass an clip
track S@Onm)ezd) fdt@edinothe buffeﬂfube a4 tane ra&ﬁtaouttbe”o@ﬁddphéremakat Alows theloppssednt ed
to an |nfer|or surface of t aw retainer, shaft 28, and it extends

di st al | $985&§ BiPreHmabeng28e t%ﬁ%ﬂgZB?f tgforhashring 1 partetiar theeat-pui2l allgws) | ow a
di st al ﬁegp&ﬁ@d Eiﬁestm&ﬁﬂoﬂrﬁaﬂ eﬁd<zs%%ftt& B& rewhst @Rki8lb ¥e e&mﬁ@%@d Wividid t he

jaws 20. In use, the clip track is configured to seat at |east one, and
prefer a@ie}pnathsrewh@sthe W Tetinep §h4fh238r @umsert%mdh@vma tpbe 241e0ndei the teethcd BO can

| nol ude, AROREH R el thlinedPBunBIR N AherAIS 242 HR S Perdoh 2RRIAGY, | 00

of one b he ™l |ps are’ axially

al i gnedrewirich slmﬂezsambltx’eam tol is cﬁiglrﬁxejﬁmmpxyssedﬁb@ﬂignmmbn tltdﬁa)ytﬂausing thacdethi30 can
be configured to seat about, twenty clips that arE pre- dlgposed within the
clip track e3Endare Hy coratnendiag ap?rﬂe,gs tse\%@g%ﬁw ogfer Lte Al DR disgrssedyny |

appr eci AbR de@tbelodPwii ABect & G5, 4ANCheCRRAEE B Ald RBudOS fdalRe £ frBvdnf ack 30 can

vary depending on the shape, size, and configuration of clips, or other
cl osur ecatepréssios of thelopaesedtsisheb ebthe amasptlel@nd 38def the mew m@a@mr sesfe2hdurivgrisover, a

Yot ai n o b P ol AR RO BB o831 B B SRR, ok S0

can al so |nclude several openi ngs 300 forned therein for receiving a tang
82a for [r@ﬁSD]oénvaidtpeﬂecrhns';chmecﬁﬂaladlaqolseditdmatbdmﬁisﬂcmddmiof thiepaw Igtaindri p track

30, as # {'tgééckthggzlnﬁsn%hs Bg\ggxlleg int e?lh%?rgtaeh lemgc%lment tkle d1stal de 5%' oafr tﬁle J%gvb odi ment,

the cli
retainer shaft 28 includes several cut-outs or teeth 78 formed therein for mating with

corresponding protrusions or teeth 94 formed on the jaws 20, which will be discussed in more
detail below with respect to FIG. 7. The teeth 78 allow a proximal portion of the jaws 20 to be

substantially co-planar with the jaw retainer shaft 28.

[0090] The jaw retaining assembly 26 can also include a push rod channel 32 formed thereon for
slidably receiving the push rod 44, which is used to advanced the cam 42 over the jaws 20, as
will be discussed in more detail below. The push rod channel 32 can be formed using a variety
of techniques, and it can have any shape and size depending on the shape and size of the push
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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gquantity of openings 30c that corresponds to at |east the nunmber of clips
adapted to be pre- disposed within the device 10 and applied during use. The
openings 30c are preferably equidistant fromone another to ensure that the
tang 82a on the feeder shoe 34 engages an opening 30c each tinme the feeder
shoe 34 is advanced. Wile not shown, the clip track 30 can include
detents, rather than openings 30c, or it can include other features that
allowthe clip track 30 to engage the feeder shoe 34 and prevent di stal
novenent, yet allow proximl novenent, of the feeder shoe 34. The clip
track 30 can also include a stop tang 118 forned thereon, as showmn in FIG

2B, thahais &ff echi . - . i d
The odded Ao Bty ol iRBIERIRASH, B by (RHIAS PRARLODGHRARISY Hihudc ToC OF
di st al -alipstackds inatedriherets onifdrimet ¢heratins Gihe shpltrheX 10nis sHdven siated to amipfaribd can

have a variety of configyratjons,. but jn. exe ary .e i t.it isin
et orHIBHe s T pinet SRS, Pt Slsnds TG Shehe b FHTeh o (BeMose  a
por ti one@fnet SRMRIRItH allévd@ldistdl RHE 366 bONE B §AdKED th Be BSitantilgy A1JALOUWERA the 16

[ 0093] An exenpl ar eeder shoe 34 is shown in nore detail in FIGS. 3A and

f
3B, andavs2@ah use t?{@damras& 30as epnfiguredyo srat gtilergt end, prd prgfesabdha savies.dfi p track
30. Wi fe . . V. ri fd t.d and a
var i ety 15p RGP RRERTATnd hof BRCRYEn B TpBlaba oo SR AR D% 27
track 3fdaptedtoaseateoppoEddegs of vhe di mertcliphthefedre dech thitabe Bds bfibe aligrener al | y

el ongate.shape w.th proxjnmal and distal ends 34 4b. di stal end 34b
can be A ALt ol Ol o3 xS rsBpdnnh he ek P55 Pack 30 1o
push t henfibired @)seatmbeangaehmugé ihat 4ré gﬁJ‘dié’;Q)_sed Withidghe P ttekBatdEngXxenpl ary
enbodi nent, the distal end 34b is substantially v-shaped for seating a v-

shaped Bényifactysvet Aoperesm skillef jiptheprevilljapprsriatetbat Sapshape sizepad ggpidgugation

rectan r j r A er 40 to
engagqu%@%gﬁgﬁggggggi ?%ﬁéﬁﬁd% &gﬁggﬁ?ﬁigk’5&?ﬁgﬁ%%§§gﬁ%5%ﬂ§§gaﬁﬁﬁcbe

di scussadbuterdervizeesudtbiastaplog ladaptediiodbedecival tlencn.3Moraeer, aohrietyof sther vary

bl ng. USdAleT Fargseds 9<Be oF8 ofp s 1o RaiEE HEh SERLRRLI SLREOBFTERt . ¢ he
feeder ghoe 34 can also include features to facilitate distal novenent of
the feeder shoe 34 within the clip track 30, and to substantially prevent
proxi mal novenment of the feeder shoe 34 within the clip track 30, Such a
confi gdpg%]a}l?e clip track 30 can also include several openings 30c formed therein for receiving a

tang 82a formed on a feeder shoe 34 adapted to be disposed within the clip track 30, as will be

discussed in more detail below. In an exemplary embodiment, the clip track 30 includes a

quantity of openings 30c that corresponds to at least the number of clips adapted to be pre-

disposed within the device 10 and applied during use. The openings 30c are preferably

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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wi || ensure advancenent and proper positioning of the clips wwthin the clip
track 30, thus allowing a distal-nost clip to be advanced between the jaws
20 with each actuation of the trigger 16, as will be discussed in nore
detail below. In the illustrated exenplary enbodi nent, the feeder shoe 34
includes a tang 82a fornmed on a superior surface 34s thereof and angl ed
proximal ly for engagi ng 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 tinme the feeder shoe 34 is
advanced the tang 82a will nove in a distal direction fromone opening 30c

to ?[}q@@ﬂtArpé)&mpMy RQGer! sRod ﬂ?ls(\shi)@n f A6 d%ﬁﬂ il ?th@ NOLRIMEN Ln@f: G t ang

82a w the opening 30c 1In track revent the feeder shoe

34 fr omdapbed ttgdlmctix driwing glipothraagh the otlup tltahle30 pWél‘vlﬁ dwsfepiws slnqeciH capbavgid | be

descri bed. | s order to f Ltate prox

novenmen ar18 f%léaglons saﬂgg %ﬂe%L)? %tl%%] tte?'u m%ules Bt eal%;sﬁg%béme Chlg s Bl Cet qug 'H?S hoe 34

can al seipitrek ed,an an eedigpl 83 enfbodinmait the fédder shiok 64 iha)sra Sanefallg @lodgate khupeeof , as

shown in FIG 3B, for allown Qﬁ%he feeder shoe 34 tg be, eng aﬁed by the feed
3

bar 38 Yith psoximel anddistahendsddey Ry Thadistal prd,db an e afanjed tpigza fiﬁha.or t ang
82b is ;ﬁ'bmaﬂhogt%lﬁ)hﬁt §rt+a9k 30 &'gLsB AR dif r'ﬁ(sglﬁﬁ%ugh]tﬁe ugp ﬁmﬁelam-'

proxi mal | In use, each tine the Teed ba Is noved distally, a detent 84
f or med ﬂlnsttaltwl dxemdlanamlmhmem, b gatpd enh#Abi insdstantialiyanghped farsdatimgwe- t he

f eeder e d di.st.ance wi.t hi rack 30.
oot eetang siay Poiie ot o PhE SIS HE B8RRI GRS st shed nbfp 20,
posi ti Oif()rmétf‘tﬂeﬂahﬂ‘oﬁﬂwvﬁng)fhetaheadc&f&Tﬂo@hgdgala@ils‘.ﬁeabndut tlip add fivahdedt ineonge 82b to
slide into_the n? xt deted{ 84 forn§% in the Lﬁﬁd gar 38. As previously
not ed, 7§ aPiastyll 8¢ disewssed inrraore dpiad belown drhedisial epd A4 capal consss, WY openi ngs

30c or Eﬁﬁéo%e%@ﬁh@%ﬁ%ﬁ%&%}%hﬁ?&ﬁ&ﬁ% ClIRY R RN i Gh, Uiy Js88HRk rRhoe 34

within the clip track previously menti oned, the feeder shoe 34
can al séevijsdPude a stop forned thereon that is adapted to stop novenent of
t he feeder shoe 34 when the feeder shoe 34 is in the distal-npost position

and. L NS Aif on! BT EE et REASUOEE AR adblifad REughqp can have a

variety o I gur ustrate a t
f or med fadilitaredifteladevensinoef tB4 feedel shex 8ewithinghé ¢lipatack 30earidan sdbstaemhilyon f or

OO oL PR A (KL £ a2l LSS, 00 L2, 6L 1p sl ack B0, The, LT v
clip  will ensure advancement and proper positioning of the clips within the clip track 30, thus

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

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

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

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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track 30 when the feeder shoe 34 is in a distal-nost position, thereby
preventing novenent of the feeder shoe 34 and the feed bar 38 when the clip
supply is depleted. [0097] FIG 4A illustrates an exenplary feed bar 38 for
driving the feeder shoe 34 through the <clip track 30 of the jaw retaining
assenbly 26. As shown, the feed bar 38 has a generally elongate shape with
proxi mal 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 1 B), which will be

di scussed in nore 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

nove ”?@c %%qn 1%§1rhaﬁl Iﬁlh§et @Ach%’i@tﬁ& kéea bYf §§H's%&v@@dﬁs¥ gfh&eniRaft 18. The
& pre; Ly

di st al eed bar can be adap e to an advancer
40, 40 fon@/demmeefﬂqd bae &Bo@n mgtsthgﬁnf@mrdanga&% asﬁ amrve |thT: feedessha@gR4atisialhyi8, t hat

is effective to I n th cli rack 30
into t r?ée‘%e%%\?}é‘"%g‘smf%ﬁ‘t‘q‘“ﬁf P Es‘éﬁs;rﬁ% feeﬂ%ﬁo a&% h‘f © 3% \Br"’t‘g‘f}@’é

previ ous tefuriieaits e poditien, pﬁomermgleenﬁdaemﬁnoﬁtgﬁ@&zdﬁ\eﬂrla]lcltm{]tha&ntgmb ItcflC| uge a
feature_to, prevent conpressi opposed sides of the i mal end 28a
of theS ilawnf%&ham?@rdegeng& od tn,jﬁ o oy %ﬁd“%?"‘ﬂk‘ﬁi?{ H‘Q‘e‘é@e"ab‘Ftyt"E@th&évi ce to
pr eventreAaed At Han Hngs @%Q?gﬁﬁﬁ mtg9§05 @ﬁiehen?SJM Jah%@u’é&ﬁo%]ﬁt%l tube 24. In

one exenpl ary enbodi nent, shown 4C, the proximal end -18 38a of the
feed bamovesenizf thenfsbdedehae %ﬂr\@tthluﬁhqnilpmclké@ med thereon that is adapted to
extend into the opening 29 fornmed in the proximal end 28a of the jaw

ret a' net V\?_?%:T'%t k} &?ous ghtl%@@ ft}?ee@eci%?ghoe%% caﬁ afs ind] e%&'ﬁ@aﬁ rrg%)dstrheﬁggﬁ lhtag

I’s 1 n an |on rusion
be pos ii$ adapeed t@stop hmwmemwmﬂe feetddr s}foeBhev}repeﬂm fiagde? Shoecet is ivotha distal Fiost 4B

allomnrﬁ t.he (f%OXIﬁH| nd 28a of . tg J gt ﬂer shaf t %g to cogy ss to
al | ow tPREEnaRq thes argnaelinyaemaipine dn the dgyie e SRS Neked YEEY ¥ar 38 i s
in a dicchfhurdiont, MOSI 1A and §B iBustratdfaghird BﬂgBQé B9REd 38 tHeTedddr dHoe 34aASt A
partially ¢l osed position), the protrusion 39 wil|l be positioned at an

i nt er medicadiag Inaneinfesier diseltion derengesing e siop fangd 18 4EIG BB\ Formed pntedig, to

pr evemtragl? d Cuﬁstlgir}P taﬂlf é&@?s st&'nQ@é cf %t ?t%ll%ﬁgag{e Jé%y\faflgtl {hﬁz:nfilf t 28

This is par vant'ageous urlng use o
pr ot r ustaok 3@ Yhen the f@erden/semb 3ddciinchetistallmaokit pemgagﬂmeafuy poévehting maw:memt af ner
shaft 28 m t he out er 4 durjng. use of vice. Wile FIGS. 4A-4C
i1 ust r]éet{? T shast A pod ghe @Qéjﬁﬁ\}i rgheR th?‘glﬂ%ﬂﬁlﬁll%‘aepier‘ s-sectional shape wth
rounded edges, the protrusion 39 can have a variety of

[0097] FIG. 4A illustrates an exemplary feed bar 38 for driving the feeder shoe 34 through the

clip track 30 of the jaw retaining assembly 26. As shown, the feed bar 38 has a generally
elongate shape with proximal and distal ends 38a, 38b. The proximal end 38a of the feed bar 38a
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. 5A 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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ot her shapes and sizes. For exanple, as shown in FIGS. 4D and 4E, the
protrusion 39' has a cross-sectional shape that is sonmewhat triangular with
a tapering end that is adapted to extend between the teeth 31 to further
ensure that the proximal end 28a of the jaw retainer shaft 28 can not be
conpressed during use of the device. Mre than one protrusion can also be
used. For exanple, FIGS. 4F-4H illustrate anot her enbodi nent in which the
proxi mal end 38a' of the feed bar 38 includes two protrusions 39a, 39b
formed thereon and spaced a di stance apart fromone another. The two
protrusions 39a, 39b will prevent conpression of the proximl end 28a of the

jaw ret ?flarlﬁ"rthest*a@ti Bar%% C‘M{' ﬁﬁl&d@% prGadida f§§nédsthér@o@th9{ Q )éﬂéﬁéd ﬁg‘%ﬁenﬂ @b tion,

as shown I n d when'the feed bar s 1In nost position,
as showhe pperﬁmg9 ﬂ:HneCDcmrtbc e@smai eod 28ef thpjammetamer ehvdt l88aWb¢n this ecid doar
retaine#gshaft 28 d .bar 3 termedi at e

et o BT brof A fla® oty 6" whlS hiiech TE 8 B30 oBeh PR B hs poBh AL S

39b, as39 @by pdshtiohtdat théprok R Ihd dBthwapenidgS2y, s shomalis IFYG B tallowag,thd he feed
bar 38 can include one or nore detents 84 fornmed therein for enga t he

i nf eri oProkisg cabiPards thigigWaRtatngesieladde canpessig allqwdhe,shaf 28ty skige m@gb% nts 84
can var Yyeliifbe 24) wnex%@md%ya@{;fmq'dﬁ@dﬂm&shﬁosﬁﬁﬁ% paﬁ/h@@th@%?%/g%r w&% iy of

detents 84 that corresponds to or is greater than a quantit clips

adapt edleass alpertidBy cloesdepsitipn), ithee pretrisien J0will kapbsivoned Prapfivteriddyaté tockten one
nore det gnt uant. t ted 10 del v by the
v ce. AGRen(lS e 8n 05 SR g A dnpRE AR REuT sEfFe SRt Ff 2hdat

ei ght eemegm ffdiser sBAt 2801 Tl ist pagi{c@laflyfa@vanttipebusetuiring useyrané @eiceshd @5 that are
pre-di sposed within the clip track 30. Such a configuration allows the feed

bar 38 POtraHeRALWill prevensacridenigh disengegemnent af thedaw rotainct shafh 28 &9y theowsti ng
sevent e@Pe 64 | HlB‘?n(g Ui Of iRGlel RYS wifle fFR'fr% apphé GikshAR -2 p]'_ ?usfj(ﬁ-{] a%lr%% are also
y equl t he er

prefera stant fromone another to ensure ee shoe 34 is
engagedreauadgulactm&cgdlobyl shipee Wigletbubded Bigess &hs:rprotmss)nt Yecahdgve buariegBofi s

amount  OPerEReht Sar (REC By B ASEE TIPS A0 B b B A 80, Sich

conf i gugrads-s@btiotdal $hapdithidt © sbﬂﬁa\'&/hztt hh@arfg&ﬁd@ith ah@enag end thagidvadaptattoaxtend
predet er mi ned_di stance each tine th Is actuated, thereby

advanci P§Weashs tegthsi g iferther ppsurc that tf‘?\@fof‘% %28éwf thejay r\?&meéﬁlgﬁﬂo% &n
techni ayG%e cofiplabseld I6fng ewPMe dvickNR1ddé #hRbne protrusion can also be used. For

example, FIGS. 4F-4H illustrate another embodiment in which the proximal end 38a’ of the feed
bar 38 includes two protrusions 39a, 39b formed thereon and spaced a distance apart from one
another. The two protrusions 39a, 39b will prevent compression of the proximal end 28a of the
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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of novenment of the feed bar 38, in an exenplary enbodi nent the feed bar 38
can include a protrusion 86 forned thereon that is adapted to be slidably
received within a corresponding slot 88 (FIG 2B) fornmed in the jaw

retai ner shaft 28. The length of the slot 88 is effective to limt novenent
of the protrusion 86 therein, thus limting novenent of the feed bar 38.
Accordingly, in use the feed bar 38 can slide between a fixed proxi nal
position and a fixed distal position with respect to the clip track 30,

t hereby allowi ng the feed bar 38 to advance the feeder shoe 34 by a
predeterm ned di stance with each advancenent of the feed bar 38. [00101]

FI G 5Ayy tht 88/idAl0e ByOREy SHRMAIAEN @iﬂ?ﬁ;ﬂé Qﬁé‘ﬁee@ﬁar@@ &Hvﬁmrelgh@eeh*ae{enﬂs
adapted"to mate to'the distal % he feed bar 38 and which iIs

ef fecti wovmdihﬁm@ far mlwang snysnte@n ¢1ws ﬁha@ metph%dlsmseé withgrcthe 8lp fracka3®: he j aws
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advancetherélﬁy advahding shﬁentécﬁfd‘ﬂp@ﬁntatlfeqm 20 o apslivhtion. tTleetddtehtsaxilaaré gdot 0 receive
the mal e conpector forned on the di st al hg‘ 38b the feed bar 38. The

advanc direigmblyregpidisiant rom oneangthrlogasyr tha e fesogr a F 3% engaggdad it can
opti Onaeldlvé(an@b%ﬂqugé@éaerSfeﬁUhWﬁﬂe Weltbedtvaesd RedvRed.38. The distal end 40b of
the feed bar preferably adapted to advance a clip into the jaws 20
and thus the distal end 40b of the advancer 40 can include, for exanple, a

cl i p- puALI0] Fbedred ban3 § eanrpbs inHedaoisaturmie centrq thaapeunt pbmpEsmendof then have a
vari et

el ongat Tt asam e i Aokl SANE-AEEIRGA I SRRRILITH bdor bRR 21

seat i ngs hdinanbadgmreqhmrtmmd diftarre ehdhtimd the tidpap €6 Gfactuatedy uhemebys aMnciagn vary
dependi ng on the .particul ar i,guration.of the clip. sher
nonber Ot CARRELE T e el S hiRE  &eenor S g B vty el SRR poct
to a |emedverdhidthapebsbah 38f inthexsyRACEIbAltnenPUE el @mﬁlcgﬁlr@mdea al | ows

t he clip-pusher menber 90 to extend into the clip track 30 to engage a

clip, vinpiresiarid foaned thesen g1t isidanted rhestidatdy exeisediyithi aporgsrondingglobar al | el
to the §éhch; tzrségégrrn?egdn 'ﬁle&awﬁéa Ll 4k hat 8ﬁe %Pgtmﬁlihees%&%@ ééﬁecﬁ(@?ﬂgﬂﬁm of a

clip-pus an a vancer 4 I'S ‘embodi rent
cl i p- pustremeneafiibe p@d&usivs 86 glergintthys limpitieg neveroent & thei feednizes 38. dwedrtlingbcess

92' forned in.,t dj st al -. t end thereof n use, .th dva cer..40 ¢
engage Bt LA A Shrp SHE S ETap THBUROLITPer SEHEA T T PRETER MR r ack
30 i nt orefpeer th @vzﬁch%qracif I30 SthérSb¥lalRwifg the Eedd st 38 RNidRenRfthd R8ddrarst Tty 238,

whi ch is slidably novabl e
predetermined 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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between a fixed proximl and distal positions, as previously discussed.

[00102] FIGS. 6A-6Gillustrate the clip advancing assenbly in use, and in
particular FIGS. 6A- 6D illustrate novenent of the feed bar 38 within the
clip track 30 to advance the feeder shoe 34 and clip supply 36, and FIGS.

6E-6F illustrate novenent of the advancer 40 to advance a distal- nost clip
into the jaws 20. The conponents in the housing 12 that are used to actuate
the clip advancing assenbly will be discussed in nore detail below [00103]

As shown in FIG 6A in the resting position the feed bar 38 is in a
proxi mal -nobst  position such that the protrusion 86 is positioned proximally
w thin the AR | I tal eeder shoe
34 is d"lthg?gg}léeg W tb%f ?16 ?ahﬁi% %xgerﬁdgggﬂhlg%% glﬁad& bglg(glﬁnlja %E;&nt\ﬁgh reg vfﬁ:oeaelo has not
yet bednngisidihal 4xieA fof debeadvaiver4B4Such ai conBigyvatoni alteivs thesdlipposhérinemtzn &0 t hat

the superjor.ta 2 n,t he feeder. sh 4 is .engaged with the

b oxi b EHised st i g raclhat kg SScit g BRIt FHRARAET OF 1 aLvonbe QX e event
proXi medubstaRITR BhraRél tb (R diparex 36.NPrs. 38, illadiktds RBothé Reinplary érabligeR 0P t he

f eeder shoe 34 is positioned between the first detent 841 and the second

det ent clipgmshaes member 8@ @f papdvageer ¢ Hn tgembagdimenis te iclip-pughegmembes X' i ased i n
a supergj; i i . ff r _ j f bar are
abel od BubEEETERDE B it o G54 reca 02 Rrmeh  HELEBLMelertay 87, IERG. 071
track 3Be advantendélcaderpegriantddahicg oaly tBOdittal-80¢t2]ipealisposedswitlen therdliperackhown i n
FIG 6A. a series.of clips 3 | abel ed uentially as, 361, 362, ... 36X

wi oh setEnBaReEERe° dhis Rl Sdbe e SHE b arouiih i Ha GRS +r nck
30 di stighwah atfi@d hRSEaAl 0 Aestad HosifiOR] Mirekibly diséudadd. on 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 t an§OE2h FBsS. 0he66 dibestiptedhoalipalvanaing asperehly imiss, anden pitisplagBlGS 04841 in
the fe i 1 se the
A R S  F o
t 0 noventlelp Semiie’6, ahd EIG3) 6&nal tlustmtemppinyens 6flthe 3é@ancet4d. toiadvancela distl-

direction. As.shown i I 6C, when. t rotrysj.on_ 86 ut he di.stal end
of "¢ he BruAHRIES B G+ 2 e Biipo P rebSrfePedn T Rutbef RbefurleiRp 7 55 | <
pr event gifardcinpastambln @il Bé sikalsseiiod e letail Belowj S position, the feeder shoe
34 has advanced a predeterm ned di stance to advance the clip supply 361,

362, ... 36,, wthin the cljp track 30, a predet erm ned dj stance. The
superi 0[901(%%;}] és%wrbg’l FI(h}. 62, 1lnpthe rest?ng pos1t1%¥1 the t%ef lc)jar 3% 1gnm a prox1jma -most
position such that the protrusion 86 is positioned proximally within the elongate slot 88 in the

jaw retainer shaft 28. The feeder shoe 34 is disposed within the clip track 30 and, assuming the
device 10 has not yet been used, the feeder shoe 34 is in a proximal-most position such that the
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 30cy, 30c,, etc. As is further shown in FIG.
6A, a series of clips 36, labeled sequentially as 36,, 36,, . . . 36« with 36, being the distal-most
clip, are positioned within the clip track 30 distal of the feeder shoe 34.

[00104] Upon actuation of the trigger 16, the feed bar 38 is advanced distally, causing the
protrusion 86 to slide distally within the slot 88. As the feed bar 38 moves distally, the inferior
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t he feeder shoe 34 has been advanced into the second opening 30c2 in the
clip track 30 to prevent proxinmal novenent of the feeder shoe 34, and the
inferior tang 82b on the feeder shoe 34 is still engaged by the first
detent 841 in the feed bar 38. [00105] Myvenent of the feed bar 38 fromthe
initial, proximl-nost position, showmn in FIG 6A, to the final,

di stal -nost position, shown in FIG 6C wll| al so advance the di stal -nost
clip 36,Einto the jaws 20. In particular, as shown in FIG 6E, distal
novenent of the feed bar 38 will cause the clip-pusher nenber 90 of the

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

engage tdn3 8286 of R feéHé$ bhoel 34RvilGlife HitSPeFRA dblehtd4] i the feddiHar B8 aRkth3PdRad to
advance the clip into the jaws_ 20, as shomm in FIG 6F. In an exenplary

enbodi mmentwét@cf@%dhaé% wilh cayse Itheefﬁgta&@na% tp gngagathe infevianteagd, adf t he
di stal - f th
| sta Q@gﬁmﬁcpg%ﬁt&%@ tHeCree%gl gxt%pﬂ aﬁ‘&‘E’hp @nggs,l,{ﬁg,lﬁé\{ﬁgﬁﬁﬂﬁm of the

f eeder a resul al -nost ¢ advance a
di st an«:leecttimat Asshgweat HG. t6awhen ik ptosmsion 86 aneb &ré diryaltelné of thedbmgatholot 34.
E to be.advanced

Such t the distal
“nto ¢ A6 sdve gl 2608 e ban e Pl o rufhes Hisid msaRen Tt o ¢ he
Jj aws 2QosifiéH) Ibeden Sidet3ahas hiandda ﬁa&t&ﬁﬁ&dﬂﬁ’d’tiﬂc@hd ¥dvahcd te bip uppred, the

trigger 16 can be released to_ release the forned cllg 36x.. Rel ease of the
t ri ggeP6186mi | 136aMithin the chp traqkt) bycapredpigrmymed;distance p I B pupgrioyiape82a n unti |

ol ongats ‘st g 341 i ek g Wikt pd B Ry TR o BN Motrhithf) 11
pr oxi mptdxymaltnevefnestdeithe &Iadxe sBek 34, hhd the infamaraany 82bi avethé feedérrsbee 34 stliperi or
tang 82a w the g 30c2 in the clip track 30. The
inferi Sygalgg‘c%ytglg% %%F entn% ! "i‘ ﬁf&?eﬁﬁ%ﬂé% th proxi mal novenent of the feed bar
38, and once the feed bar 38 is in the initial, proximl-nost position, as

shown, [001€5] Mat@hém® bf thafgedSab 38viron tbemmﬁﬁi;frbﬁﬂﬁtzlmbatpuemnnxdhewae@mm det ent
842 and the third detent 843 in_the -22 feed b;r 38. evgl The process can
be rep&at kfhe naladistabwostmositier. shpvp in WiCe Sthwill feadgncafpe disekmost gt uat i on

of thesgrihgags gl%\@ 20t mgérﬂf:lﬁﬁt' 0] shto%gn %?@ o, bistaPRoSBdaRed t@feécﬂ?&r '3@6\1111 detent,

i.e., detent in the feed 38, the superior tang 82a on the
f eeder csttsoeheslhpvnublher b@nﬂv@v@@omhs taé\ralnyer 4|0nwbwh ircatiaehed toplerdistgl, end ofthe openi ng

30c3 O?eetdrt])gr fé tcp engagaé: gfle %1s’tal most ctzl%e%d d?stpgsled Wlﬁ‘l ﬁJeich Y\rliaclzll 3(? &nd to advance
the clip 364 into the jaws 20, as shown in FIG. 6F. In an exemplary embodiment, the advancer
40 will engage and initiate advancement of the distal-most clip 36, prior to engaging and
initiating advancement of the feeder shoe 34. As a result the distal-most clip 36, will advance a
distance that is greater than a distance traveled by the feeder shoe 34. Such a configuration
allows only the distal-most clip 36, to be advanced into the jaws 20 without accidentally

advancing an additional clip into the jaws 20.

[00106] Once the clip 364 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 ina
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 845 in the
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advanced into the jaws 20 and rel eased. Where the device 10 includes a
predeterm ned anmount of clips, e.g., seventeen clips, the trigger 16 can be
actuated seventeen tines. Once the last clip has been applied, the stop,
e.g., the third tang 82c, on the feeder shoe 34 can engage the stop tang

118 on the clip track 30 to prevent further distal novenent of the feeder
shoe 34. [00108] FIGS. 7-9 illustrate various exenplary conponents of a clip
form ng assenbly. Referring first to FIG 7, an exenplary enbodi nent of the
jaws 20 are shown. As previously nentioned, the jaws 20 can include a

proxi mal portion 20a having teeth 94 for mating with corresponding teeth 78
formed feua gabggj aw retai ning shaft 28. Ot her techni ques can, however, be

used to mate the jams 20 to the jaw retaining shaft 28. For exanple a
dovetail connecti on, e-femal e connectign, etc., can be used

Al t er ndP9\9g| Yhe pragesp a%b%p%%i tpadyaneeaoshar glip Biterthd jaws 24 Wifd eadt ai ni ng
shaft 28natl. f%é&@ger P {Heqmeﬁﬁh gg sébheﬂu NS Zggd% xaéagrftelde tdydnecei ve a

clip therebetween, thus t st al port on 2 b can include first and
second 8dpfrosedin thwfené e} the®peri@ @mgt&aon dhredeedsy stivled 4rveill ldeimpevet distatly

another.. |n a ry enbo irent e er,s e biased to
o oper B FRLTPeR L rPee 08 P ioiReo, FERE ARl AEEE ooa. oen
t ovar d a@fdcedtiatd e jawkt® 4ndielemed enheRGBe d8MR 10aNCIedSR froddteitiéned agoany e
(only one groove 97 is shown) forned therein on oEﬁgsed i nner surfaces

t her eofof Eps, g-8¢ ESVENISEN ¢HRS, thp&g%ebw gandejastupted sevegies Hmesi PAce the 13seitenber s

96a, 9 e i 98a,
ot 1 o EabFET ARpIR HISERCE B Bhir s AL o Riee e Bibe Aol g S B B

96b and 1Rouéhetdhip tjagk3rtmprevent ﬁ&ther digtol movamant ofthe dgedetheboe 340 an exenpl ary
enbodi ment, the camtrack 98a, 98b is forned on a superior surface of the

J aw ”erm(?lr@l PR, 7. sk OOARAL ofdnfBiad) chibbefbfsratyR R SR ARy oA, 72 T or

slidabl'y"'mati ng to and engaging t am 42 can
have a Refertig firsofo RIGnV ] a@wxamplargsemﬂmalﬁmtm of the jawd 2(5dre aheveh. - Réspnemiood'y ment it

i Scus UANPHR 50l ring <o PR 108 PRE th Of R Rt o4 o

engage cBH@spbﬁdihéTﬁzgmefSSfogﬁﬁl ongtﬁ!? Jav/’reta\ﬁﬁﬁg ot Qf dtﬁ@rhéﬂhﬁu{%@s Ea'i‘anh&@e\% gd to
mate the cam 42 to the push r 44 inthe illustra exenpl ary

enbodi msest totase taaws2Q tndhmé@ealrﬁmﬁ 28+ Friespetiplout dovatail gomedionedl t her ei n

and male-female connection, etc., can be used. Alternatively, the jaws 20 can be integrally formed

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

[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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adapted to receive a nmale or key nmenber 102 forned on the distal end 44b of
the push rod 44. The nmale nenber 102 is shown in nore detail in FIG 9,
which illustrates the push rod 44. As shown, the nale nenber 102 has a
shape that corresponds to the shape of the cut-out 100 to allow the two
menbers 42, 44 to mate. A person skilled in the art will appreciate that the
cam 42 and the push rod 44 can optionally be integrally formed with one
anot her. The proximal end 44a of the push rod 44 can be adapted to mate to
a closure link assenbly, discussed in nore detail below, for noving the
push rod 44 and the cam 42 relative to the jaws 20. [00110] As is further

shown iehbblimenBit idc\Ries @B}&%n&laéﬂd ahe Ehat RGLMAS @ nﬁm@tor é’ﬁdsﬁ raocfl&c diR0B in
thereon that is adapted to be slidably received within an el ongate slot 20c

f or med mere ﬂﬁéﬂ pelew, 26l a diptgl @Ele42btth?é l%ﬁ%Pﬁeélgi Igagibe savdmembers|96a, 9bc Acan
functi I 0 0111]
Referr Sﬁrglég % @ a]ﬁ[gégﬁ(ggﬁ{eﬁ% gﬁtsettg Céntpgz %2%98¥J}]tllrﬁ)g14ggbnl1ﬁ E%gg]n&/s 3&gdapt ed to
engage eléreplafyasnnbioeinent she%m 420i6bludddhi female ov &eyedicut-adt 108 dbmmeduisgciaand be used,

in the illustrated exenp nt .t he di.st e b includes a
canmi ng¢ daHsthivarocsre atraf;‘sror ﬁay msleggrsl% ormed ORthe lﬁtﬁﬁwr@gfog fheqquslyzag 47
recei viTg nﬁﬂ@m@ﬁﬂ%ﬁl@@%ﬁm&&% RO daHI HEG. 9B NREEat 8 e fpgﬁppodhﬂ W3€, as

shown in FIGS. OA and OB, the cam 42 can be advanced from a grom mal
posi t i shown, rthtmalemembﬁe IP%IWSr?eﬂhBE? hatowesppags rthe shene efiths curentdAete apart

from ong @qggtg%rge,ggerm BiBnaPOA blGlh sk WA Lo YAPHEERS 473y 96D

are posi 1 one acent ’t o one ano |n a ose position. e cam
42 is adddrgash mde¢4 dahepylawllmahﬁegralgeﬁnn&ﬁbxth bheartottper Theproaied end &4a Wi | |

push th ers. 96 96b toward . one another, thereby. cri aclip
i sposh tdFas Bk Hgen b PRPLEID LS B eI TEREd Srtruseh &t BORAE ol i p
appl i erpefid, ?&Hn&lﬁ%}lthb padnide 44 ahd &felé@m&iz%laﬁﬁe toftRd jaldQo! i tating positioning
of the tissue at the surgical site within jaws 20J FIG 11 shows one

exenpl ary enbodi ment of a_tissue stop 46 having proximal end and di stal ends
46a, 46B0119hasisfhghershoweiFlics. basamé2 sampsecluge m@ntswnaﬂe.fmﬂ end of

the cl 3 o ﬁgt1§9da§>ﬁafdt98§‘sﬁda%§1tﬂ§9el$ég ﬁh%‘} El%ﬁ fe s1b y‘}?réx;i’%e g §p.the

wever tissue can e |n egra the clip
t r ac k 30 psegthemrotuamnb@caddﬂte@bttwc pat fgn¢tmnde fdym 4 progirad kiop f(brdhcrelab with a

vari etyf of. ot her | conponents of the shaft 18. The distal end 46b of the
ti ssue QYRS FETBUN have a shape that is

[00111] Referring back to FIG. 8, the distal end 42b of the cam 42 can be adapted to engage the
jaw members 96a, 96b. While a variety of techniques can be used, in the illustrated exemplary
embodiment the distal end 42b includes a camming channel or tapering recess 104 formed
therein for slidably receiving the cam tracks 98a, 98b on the jaw members 96a, 96b. In use, as
shown in FIGS. 10A and 10B, the cam 42 can be advanced from a proximal position, in which
the jaw members 96a, 96b are spaced a distance apart from one another, to a distal position, in
which the jaw members 96a, 96b are positioned adjacent to one another and in a closed position.
As the cam 42 is advanced over the jaw members 96a, 96b, the tapering recess 104 will push the

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

[00112] As previously mentioned, the surgical clip applier 10 can also include a tissue stop 46
for facilitating positioning of the tissue at the surgical site within jaws 20. FIG. 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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adapted to seat a vessel, duct, shunt, etc. therebetween to position and
aligned the jaws 20 relative to the target site. As shown in FIG 11 the
distal end 46b of the tissue stop 46 is substantially v-shaped. The distal
end 46b can al so have a curved configuration to facilitate placenent of the
device through a trocar or other access tube. The distal end 46b of the
tissue stop 46 can also optionally include other features to facilitate
novenent of the clip there over. For exanple, as shown in FIG 11, the
tissue stop 46 includes a ranp 47 forned at a md-portion of the distal end
46b for maintaining a clip in alignment with the tip of the advancer

as 3 enb Ltj/ssueﬁlsfﬂop 46“1a(tri:afeh1i to Whejaws le.eHﬁezmaer,ﬁtYle Q'];&me aiog @@ chibe &ﬂ@tal}}f foﬁnfjd \ivmll to
ride thereal ong thus preventing the clip fro com. ng msaligned relative
to the BT 3&%@&%@6 aplFdfo migte ,swﬁmgtegrﬁ y &rmgdivithp vagiebrlioteT  ect | on.
A Per SQiniplshdrt€6F thesHah: 82 the Widid] APREISEH BE BsshiB3op UBLah haRUSHEPORaA® Can have
a variety of other configurations, and it can |ﬁclude a variety of other

f eat ur exlapted faassht 4 vessed, dugtl vhund.cate theredfetveeen Itg positiverandlabgued thopws2P FI G 12
illustrates i ssue stop 46.i . shown, . t tissue s 46 i s

posi t1 dREgve fodfls b e S Pg vt i wfBsdlen et R AR T owe o
vessel ,sublstadtiallg Rishipedt The distddend é6tedavieatso haed neened dumfigaratior (b fadiditates f urt her

shown, surgical clip 36 is positioned between_the |aws ch that the
bi ght p‘g?ctef“(iﬂt %fglae %ermteﬁléroegfe ﬁg%ar g other agﬁ%sa%et Fﬂve ﬁ@{aﬁ F%%%%’ %ftstﬁiatlw Thi s

wi | | alshﬁm éah%lsb%?ﬁo B ifkfludd & fedturdrol fBei Rite b ROSH the @I:i}?ﬂle?ér@'éﬂd the
vessel, duct, shunt, or other target site. [00114] FIGS. 13-26B illustrate

var i ousFasxeamileray showreinfdG. ¢bribotsne sop 6 inglidanmamnyd 7 formed at agmishkpastion ng
clip advanc nt orm ng.. [evi. j t raicah. clip
appl i er(’t;%la)e (%%ngnenfi%cgtgé e'ﬁés%%gu%ﬁ'a?‘é% lgc?*'g'?'ﬁée'xf“gglﬁ ﬁéfjéé ggti’hg 3?%5" gy %éee?%l]%, and it
can i ncdQude partivelat, eieyramp 40tcheallow ertapeesf Kelipwa rida thiddeal@igtthud prevtih@ihe

exenpl ary enbodi nents, the internal conponents of e .clip applier 10 can
i ncl udePliR fEant Becqrngaisatiened seifieo thm@%suﬁﬁﬁgﬁvéww&wgm& Pilhg

assenbl ¥ difeBorS NP ErsdiBskill @ in MLVANGINPprciakeBRL thONSuE ko 46RAPHAR of he
el ongate shaft 18 to position the clip between the jaws 20, and a clip

f or m ngrasise@iiother carfigirationg predit can nplade b varidtpehother featuree tbfagilighte t he shaft

18, for_closin €1:l to forma partially or fully closed clip. Oher
-25 exéﬁﬁ?&%?wﬁég?ﬁpégﬁ?ﬁbqﬁﬂe an anti-backup nmechanismfor controlling

novenment of the trigger
[00113] FIG. 12 illustrates the tissue stop 46 in use. As shown, the tissue stop 46 is positioned

just inferior to the jaws 20 and at a 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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16, an overl oad nechani smfor preventing overload of the force applied to
the jaws 20 by the <clip formng assenbly, and a clip quantity indicator for
indicating a quantity of clips remaining in the device 10. [00115] FIGS.
13-16D il lustrate an exenplary enbodi ment of a clip advancing assenbly of
the housing 12 for effecting novenent of the feed bar 38 within the shaft
18. In general, the clip advancing assenbly can include a trigger insert 48
that is coupled to the trigger 16, a feed bar coupler 50 that can mate to a
proxi mal end 38a of the feed bar 38, and a feed link 52 that is adapted to
extend between the trigger insert 48 and the feed bar coupler 50 for

transf i ol t 1 L 7 | er 50.
001161 F B e bl R I o o Moy L8 o Rl R ®C ape
of the 16 amgearlopdhgwchanisth for preventing ayepheaddif tlap forcetahplisk théhe jownB0Ohetites of t he

h i 1 b i he il d. di rent,. h i i. .48
o okt Formfit pssPmbTld s AR RGeS Rl B g RS RE i e

housi ngn tle2deviked0an el ongate portion 48b that is adapted to extend into and
mate to the trigger 16. The central portion 48a can include a bore 106
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formed therein for .seatin shaft fornmed on_a proxinml end of the feed
li nk 521310%@1I%ﬁmfheggggﬁrggﬁgégaopﬁfﬁ%b@r&é{pgirEOWth respect to FIG 16. The

trigger insert 48 can also include a second recess 110 forned in a back side

edge f go0TRE @I 13g11@stratds Ql’idﬁi@%ériiﬁﬁértr%% glorddetdih ahd shageOsMheligger ihdegr 48ush bar
44 for noving the cam42 to close the jaws 20, and ratchet teeth 112 forned
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bar 38 (;[egtrél rE)%rt{joins4t8g'lca1§a ngluﬁg a‘i)gr% 1%%%%&&95 th-e%ghrough for receiving a shaft for

pivotally mating the trigger 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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52. While a variety of techniques can be used to mate the feed bar coupler
50 to the proximal end 38a of the feed bar 38, in an exenplary enbodi nent
the feed bar coupler 50 is forned from two separate hal ves 50a, 50b that
mate together to maintain the proxinmal end 3 8a of the feed bar 38

t her ebet ween. When mated, the two hal ves 50a, 50b together define a central
shaft 50c having substantially circular flanges 50d, 50e formed on opposed
ends thereof and defining a recess 50f therebetween for seating a distal
portion of the feed link 52. The central shaft 50c defines a |unmen 5Qg
theret hrough for receiving the proxinmal end 3 8a of the feed bar 38 and for
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|nsert 4 insert 48, t Lvot t d i nk
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bar C O UpdEtar 06upiétd OtchhihowieRerdbe mwmllya‘mynearvaqddhmu bat 38,iah¢ itkaeEavepposed
arms  114a, 1 | 4b formed thereon and defining an openlng 116 t herebetween
for sealnfy of Aberdnpssand sizantofagiliategnatingevithede fesdiinkodpl er 50. The arms
114a, 114b are effective to engage and nove the coupler 50 as the feed |ink

52 pi vqbel 13PPId. 18 iMhsvi@ies 8 kfendbla ff dRInkGh, WKich cah SHathderWedh tRedigdyr t he
| ocation at which the feed |ink couples to the housing 12, and it can be

posi t i dnese A8rpditer feed a copder Eedn lgpnﬂzalabe fagd dink A2 carehavielapwbstantislly eleperdi nent
AL 255 8 G P, AR nd SR 2
el i m nabetablyesitneiétn the ﬁreta_bctdss m&oftthetrxgkgerpnsa:ﬂ\%rmdm@sasslﬁahbyslﬁdﬂcwmd clip
O eSO b L W S Rl e SR Sy L9977 28 ©
]t regg d%ﬁﬁﬂ%@g \Iﬁfgma&ﬁe firdt Rc&dh $0RbE tAB HtggPORbdr 49) theBdby allbwiigQHé ﬁ‘%gexs one
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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formng and clip advancing assenblies. In other words, the trigger 16 is
pliant relative to the -27 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 configuration of the clip advancing assenbly and the clip
form ng assenbly, but in one exenplary enbodinment the feed Iink 52 has a
stiffness that is in the range of 75 to 110 | bs per inch, and nore
preferably that is about 93 I bs per inch (as neasured at the interface
between the Ilink 52 and the feed bar coupler 50), and it has a strength of
that is in the range of 25 |bs and 50 Ibs, and nore preferably that is
about qgedgaggggmg&@ﬁrgbﬂheggg gan al so be formed froma variety of
materials, including a variety of polymers, netals, etc. One exenplary

material is a glass- reinforced pol yetherimde, but a nunber of reinforced
t her mopP@20] Ehe pastiswanstifingssand siaenatloofitbe fegd linls 52 eannvasy dengnding an thecr yst al

I f
P Y el GRS R S AUty PO, BELRORh RS RUIIAL ity ver ol one o
as t heav(amplety gadiodandne tle fealilink ) oo alsaffusse that isae thd ange &Z5aoul@lalpso be

cobi ngiAMUROTRIERAN P 1 23 PRRer et lented SbEiGriess pobeFe F1 cs

17A- 17Dinklsb uad trRtfeed B cOURERBOR d 6 HaP a 8EMBACMBataSHAAD gt Bf USWs afd 56 17A
shows an initial position, wherein the trlg ger 16 is resting in an open
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end of he el slot 88 in t i ner shaft 28. A first biasing
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position, and a second bi asing ne ., . Sprin ext ends between a

shaft dbemmoest palyasters apnld plsp §e Hsedh |Fyec‘nhmke%2 vl alpeibs fabeicates frorm amatial ng 12,
and t hesuf: fsdsggﬁé steQip }acqﬁe\é%é @esﬂ@d Mlﬁ%%?%ﬁ E@ﬁg rt;llgt?lr'i])le}ﬁf h'rm &fntrgg%@nd f eed

bar 38 oXI mal - nost position rigger
actuatedemym aned toward the cl osed position, i.e., toward the stationary
handl e 14, to overcone the biasing forces applied by the springs 120, 122,

the tr i[8(%\11@2"1] FIGS. 17A-17D illustrate the exemplary clip advancing assembly in use. FIG. 17A
shows an initial position, wherein the trigger 16 is resting in an open position, the feed bar
coupler 50 and feed bar 38 are in a proximal-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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insert 48 begins to pivot in a counter-clockw se direction, as shown in FIG
17B. As a result, the feed link 52 is forced to pivot in a

counter-cl ockwi se direction, thereby noving the feed bar -28 coupler 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,

t hereby advanci ng the feeder shoe 34 and the clips 36 disposed wthin the
clip track. Spring 120 is extended between the housing and the trigger
insert 48, and spring 122 is conpressed between the feed bar coupler 50 and
the shaft coupler 124. [00123] As the trigger 16 is further actuated and
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flexes,’S %ﬁﬁ“mﬁﬁﬁ%4preferably once the feed link 52 fully flexed, the clip
form ng assenbly will be actuated to close the jaws 20. The feed link 52
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[00124] An exemplary 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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adj acent 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 -29 opposed
arnms 126a, 126b of the closure link 56 to position the arnms on opposed sides
of the trigger insert 48. [00126] An exenplary enbodi nent of a closure |ink
56 is shown in nore detail in FIG 19, and as shown it has opposed arns
126a, 126b that are spaced a distance apart fromone another. Each arm
126a, 126b includes a proximl end 128a, 128b that is adapted to engage the

centralgp Fﬁ&afahnéﬂ%aofzébimm QS ENIRK Wtorp@blhsﬁ th‘éébnnaafdo dik$tiaks sMkk 130a,

130b that is adagted to mate to a closure coupler or coupling the
cl osur dripgaifnsestPer 54 and closure link 56 to the push rod 44. In an
exenpl ary enbodlnent the proximal end 128a, 128b of each arm 126a, 126b is
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al so i rRefRse the dossirglinky anddhe clggpre llnlatolluegS“ade@ﬁalt@ddﬁ% 13@b 9?1@6 BY®Xi nal
end 44y t e t he
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can be used to mate the closure link 56 to the closure link roller 54 and the closure coupler 58.

[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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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 techni ques can be
used to mate the closure coupler 58 to the push rod 44, and that the

cl osure coupler 58 and the push rod 44 can optionally be integrally fornmed
wi th one another. -30 [00128] In other exenplary enbodi nents, shown in FIGS.
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 prevent
accidental release of a clip fromthe jaws, particularly during the early
stages of closure, if the user eases-up on the trigger 16. In particular,
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form of a coil or other type 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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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 will nove distally,
thereby causing the push rod 44 to nove distally. As the push rod 44
advances distally, the cam42 is advanced over the jaws 20 to cl ose the
jaws 20 and crinp the clip positioned therebetween. The trigger 16 -31 can
optional Iy be partially closed to onIy partially close the jaws 20 and thus
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[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

-32-



can be configured to prevent rotation of the pawl 60 until the pawl 60
reaches a predetermned position, at which point the pawl 60 is free to
rotate, thereby allowing 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 exenplary enbodi nent, as shown, the teeth 112
include a first set of teeth | 12a, e.g., ten teeth, having a size that
prevents rotation of the pawl 60 relative thereto, thus preventing the
trigger 16 from opening when the pawl 60 is engaged with the first set 112a
of teeth 112. The teeth 112 can also include a final or term nal tooth,

ref er r @dgdoed 3$th hd ©EKobAOL NG, Id pdHicliNathe Atk tdothi128b pldbdratd) haiSsizdBatRgW 60

to rotate relative thereto when the pawl 60 is -32 engaged with the tock
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t herei %90132] FIGS. 22A-22D illustrates the ratchet nmechanismin use.
When the trigger 16 is initially noved toward a cl osed position, as shown
in FIG 22A the pawm 60 will engage the first set of teeth 112a thereby
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desired by the user. FIG. 22C illustrates the trigger 16 in a fully-closed position, and FIGS. 22D

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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the first set of teeth 112a, and a second, different sound, e.g., a |ouder
sound, can be emtted when the pawl 60 engages the tock tooth 112b. As a
result, when the trigger 16 reaches the predeterm ned position at which the
pawl 60 is engaged with the tock tooth 1 12b, 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
exenpl ary enbodi nent, the surgical clip applier 10 can include an overl oad
nmechani smthat is adapted to prevent overload of a force applied to the jaws
20 by %H@cﬁngmlplaﬁounﬂmgaé *,a/m&,ua {REELRAREA CAL iYoRhing prddedifrdlec] | P 3
certain force is required to cl ose dcrinp the clip
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an exploded view. In general, the overload mechanism can include an overload housing 64
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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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

i ncludes 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 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, Ccaph RAf 64068 &thé Bousi 6 Bid diRable RovB@ent Wit broAR 1R 68lvWidablné and
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required to buckle the toggle link 68 and pivot link 70. If the radial load from the closure link

roller 54 against the profile link 66 exceeds the buckling force of the linkages, then the pivot link
70 further compresses the spring 152 as the profile link 66 slides proximally.

[00137] This is shown in more detail in FIGS. 23B-23C, and as shown the opening 64d in the
housing 64 allows the closure link roller 54 of the clip forming assembly to roll against the
profile link 66. As a result, when the trigger 16 is actuated and moved toward the closed
position, the closure link roller 54 applies a force to the profile link 66. The resistance of the
overload spring 152 will, however, maintain the profile link 66 in a substantially fixed position
unless the force applied by the closure link roller 54 increases to a force that is greater than the
resistance, e.g., a threshold force. This can be caused by, for example, a foreign object
positioned between the jaws 20 or when the jaws 20 are fully closed with the clip and vessel,
duct, shunt, etc. therebetween. When the jaws 20 cannot be further closed, the force applied to

the closure link roller 54 from the closing motion of the trigger 16 will be transferred to the
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required to buckle the toggle link 68 and pivot link 70. If the radial |oad
fromthe closure link roller 54 against the profile |link 66 exceeds the
buckling force of the lIinkages, then the pivot link 70 further conpresses
the spring 152 as the profile link 66 slides proximally. [00137] This is
shown in nore detail in FIGS. 23B-23C, and as shown the opening 64d in the
housing 64 allows the closure link roller 54 of the clip formng 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 pho@ienk bs, mg\@w theﬁ?lv‘& ascrlslffdewah%b h&usin @ﬁ:ré cAustPBE g%t ally
fixed position unless the force applied by the ¢ sure i nk roll
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force. This can be caused by, for exanple, a foreign object positioned
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link 66 causing the profile link 66 to slide within the housing 64 to overcome the resistance of
the overload spring 152. While the amount of force required to actuate the overload mechanism
can be greater than and can increase relative to the amount of force required to close the jaws 20,
the force is preferably only slightly greater than the force required to close the jaws 20 to prevent
deformation or other damage to the jaws 20. A person skilled in the art will appreciate that the

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

[00139] The profile link 66, and in particular the distal-facing surface 66s of the profile link 66,
can also have a shape that facilitates correlation between the force required to actuate the
overload mechanism and the force required to close the jaws 20. For example, where the force
required to close the jaws 20 increases at a linear rate, the distal-facing surface 66s of the profile
link 66 can be planar to prevent the profile link 66 from interfering with movement of the closure
link roller 54 there over, and to allow a linear force to be applied to the trigger 16 to close the

jaws 20. Conversely, where the force required to close the jaws 20 is non-linear as the trigger 16
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substantially closed and the trigger 16 is alnost fully actuated, a
significant anmount of force is required to cause the closure link roller 54
to transfer the force to the upper portion of the profile |ink 66 causing
the profile link 66 to slide within the housing 64 to overcone the

resi stance of the overload spring 152. Wile the anount of force required
to actuate the overl oad nechanism can be greater than and can increase
relative to the amobunt 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 danmage to the jaws 20. A person skilled
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a varl
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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and that a variety of other techniques can be used to optim ze the force
necessary to close the jaws 20 and the force necessary to actuate the

overl oad mechanism [00141] A person skilled in the art will al so appreciate
t hat the overl oad nmechani sm can have a variety of other configurations. By
way of non-limting exanple, FIG 23D illustrates an overload nmechani sm

that is in the formof a cantilevered beam 170 for receiving a force applied
by the closure link roller 54. The beam 170 can have a substantially curved
menber 172 with a bracket 174 coupled to one end thereof. The curved nenber
172 can have a bending nonent that, when |oaded with a force greater then

the ber&@htegremnar thBUEHIBE 140 a@-ﬁ?h’l’ﬁ@ulﬁr ;L&malldr@ltgé fegth@PRideh@n- The bracket
174 can provide nore rigidity to the curved nenber 172 such that the

bendln%QnDnent i ncreases adjacent to the bracket 174. In use, the beam 170

can be 1PQ4dbn angihenexempiasy Khedimgnt thespraigebeld anpligpl) ¢aarndndesaelip t hat t he
cl osur %tuinhﬂii é{d‘fﬁa o?l‘forﬁﬁldlpﬁ{?% Jhr?u g ofﬂgﬂg@gﬁnﬁg x}ﬁl%%evf% ol W%gg%% 70 can

be positioned at an angle at t sur Ink ro Ier art her
away f nenimighes daedmusdien 1md1eat¢ the ggentityl 6f ¢lips remdiniag| KIG8c24/826 all,lusa“at& ohbe

ERTA LT D e g L

i ncr easeasr ¥é1e closure link roller 54 noves thereof and the trigger 16 of
the clip applier is noved to the closed position. Although not shown,
mul tipl e beans ould optionally be used in a stacked fashion and the

t er mi ndf0l4p] ?hee@d@mr whegla lb@émsl;l detail iyFIGE. 24/ apd AtBandds sBPW it by a t he
buckl'i ngnd:9 lémaao hfnuﬁwl eﬁape%a%eﬁleeageﬁt&@ai@wobummabﬁle%ﬁm 74190142] In

anot her” exerfpl ary enbodi nent, the surgical clip applier can |nclude a
clip @daned tpyonawle(bawdxeeHHrlnclndhsaeﬂth i¢p fomeeditimtseround and aqastedeh’ae ning in the
devi ce 10. vari ous ues. can he o] ndlc e th e ntity of
clips CeRE" hghe "IJ—‘?E%M afﬂl,&]éofg iarnl FOPAELoT SN0 egéz1 elndlcrr% F%f aclip
quant i tcyn hMla@aheuy offi avni fip@iraidons, ibali Bainekemplas) en%dﬁﬁldit e mmdateﬁahemberathat or
76. [0Q143 The |nd|cator eel 74 js shown in detail in Fl 24A and 24B,
and as 'Hdinform ohasonfrashageqian nagd haying ajcalor, g fnesdichcHs-» @ﬁ%&fe&s def i nes

a cent Ll refXinder ofaROMbi WAL GRedii@ Wheel 74 is adapted to rotate. The wheel
74 includes teeth 142 formed therearound and adapted to be engaged by the

i ndi cator actuator 76, and an indicator nenber 144. The indicator nenber 144
[00144] FIG. 25 illustrates the exemplary indicator actuator 76 in more detail. The actuator 76 is

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

i ndi cator nenber 144 is in the formof a contrasting color pad having a
color, e.g., orange, red, etc., that differs from the remai nder of the

i ndi cator wheel 74. [00144] FIG 25 illustrates the exenplary indicator
actuator 76 in nore detail. The actuator 76 is adapted to be slidably

di sposed within the housing 12 and to couple to the feed Iink coupler 50
and nove as the feed bar coupler 50 and feed bar 38 are noved. Accordingly,
the indicator actuator 76 can include a protrusion 146, only a portion of
which is shown, formed on an inferior surface thereof for extending into
the r e%&ﬁls%gfmts QL iTRAb lﬁﬁ,tm@?eadmeco%rep% arhéﬂcﬁeﬂng%%de‘é%w%w iihe feed bar
coupl er 50. The protrusion 146 allows the indica actuator 76 to be
engagecformpd thdnenﬁerauommgcymupll aseess (0 dn dndaeaiardvhehlerddwiAdthe mgen Hdis owotved

act uat or can_al.so ni orned on and
adapt eg h(% Ceoﬁa(gﬁosnf%’a eeetﬂg(iﬁ? o 0‘1r21l ! % BA Otvﬁgg% AN e B} fncjﬁia a\tl%ggf‘lat% XEIFS hown
i n FI Gmads distdllg vattgihg dsed blar 3 aiibfeedbar tédplarsot s d meslil; feddhgage@ieit or 76 is in
the form of an irn1haV|n a tab forneﬂpon t he end herg@l%ﬁor engaglng t he

t 1

teet h mMhaniymyhi%ey thedndieator achiator {Aivd A epgashHideetly 447 en e iRk fibs ed
Wi thin tltné? Qb Ge Ja\;ﬁeelaﬁ‘r t8 AU ak B chﬁ hsqﬁvar?e@d\lrg@ﬁ’re 19\9926 heach R CRE OF
act uat or is slidably disposed within the housing 12 such that the

engagerfﬂégﬁer heslraitechta adyanee pdip 30 intectbie fljs20ethe indicatdracivatdr Fardatestheel 74
and t h? ca%or%l?etef %%WW? %gfof’)(%l%)gﬁif 5%8 O¥ PEee C??g lel%taEhe C%HR&S%H (())IOI' at'ie housi ng

12 |ncIu €s a ere di'ng access to the

i ndi catlag omtteﬁhdlwém wheel Thevill be@g&rapbéaruﬁ tlmwiﬁdbw 12a folﬂmeat ira:hedom 2, on and
the feed bar, coupler 50 is. nov glstally, the indicator actu tor 76 will
move ditRYreY idigating te Hie userdhatipaty atewaaips Feain-phbe copifpstg cater Pad 146 qaad61 ¢, the

engage §Ricd BREARY AOtASuAGWIEal N R O SV Mpleffa Wi || engage the teeth

142 on the I ndicator wheel 74, thereby causing the wheel 74 to rotate as a
clip is advanced into the jaws 20. Each time the trig g 16 is actuated to
advancd0@i 4] Inpanpther exepplang ejnho@mz@t,, tfteneiwafﬁ@r wheebr4 epripelpdy amantibackies t he

Sl o MED 8 U0 L0 bl G LSl (e
the w m:cggw cbiatef-dockadsé dirdchen, laftasbaing ddXancetl h&ieleythe ardl-bm;kumgletltmtsh‘eeauser
that Ori!l %le a{i vgrl%\tlgl (?fj ciogP gurrgt%%s nm tl-llehgmlg:o%?rkcr:natl%ltlowrgmcf'qb%ﬂg ?he lrjfiélatgra \!?/hee(le 74
includes opposed arms 73a, 73b that extend substantially parallel to the axis Y. Each arm 73a,
73b has a pawl 75a, 75b formed on a distal-most end thereof that is adapted to engage
corresponding teeth formed on the housing 12. While not shown, the corresponding teeth can be
formed within a circular protrusion formed on an inner portion of the housing 12 adjacent to the
window 12a. When the indicator wheel 74 is disposed within the housing 12, the arms 73a, 73b
extend into the circular protrusion formed around the inner circumference thereof. As a clip is
applied and the indicator wheel 74 is rotated, the arms 73a, 73b can deflect over the teeth in the
housing to move to the next position. When the indicator actuator 76 slides proximally to return
to its initial position, the arms 73a, 73b will engage the teeth in the housing to prevent the
indicator wheel 74 from rotating in a reverse direction, i.e., returning to the previous position. A
person skilled in the art will appreciate that a variety of other techniques can be used to prevent

backup of the indicator wheel 74.

[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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adapted to occupy the entire wi ndow 12a when the clip supply is depleted.

[ 00146] I n anot her exenplary enbodi nent, the indicator wheel 74 can include
an anti-backup nechanismthat is adapted to prevent the indicator wheel 74
fromrotating in a reverse direction, e.g., a counter-clockw se direction,
after being advanced. While the anti-backup nmechanism can have a variety of
configurations, in the enbodi nent shown in FIG 24B the indicator wheel 74

i ncl udes opposed arns 73a, 73b that extend substantially parallel to the
axis Y. Each arm 73a, 73b has a paw 75a, 75b forned on a distal-nost end
thereof that is adapted to engage corresponding teeth formed on the housing
12. Wiich&sB&ic SR a snidfl 15(95153?9(}95&' iR hel faREY s4RRy A prol ke A& s¥Mold Wubyiéhl
circular protrusion forned on an inner ortlon o? %e housing 12 adj acent to
the wisitelofvcamala apfaeeess prert isrtpiealbyorse fing a4 wogking @p@sé@andlmg irofthiée housi ng
12, th n I 0 und the
i nner gl 1r%cu ertgr%}éeeg{?ﬁl caﬁ’é ? S&th?mf%%%r%%al S%CQCFurQSdl? 1 %‘% %ﬁyfto 'JE:]e d?lg(ECPWneel

74 i s flotvahedgh theeeseR®r Bﬂﬁr duedd) amﬁmmhe;frbmtlre@m réquiretiiedde of a shiie. Ahousi ng

to nove to e ne osi t n the indicator actuator 76_slides
pr oxi rré‘l’rﬂ?a‘t%mr"é{‘ﬁl”ﬁ%et“&e‘#tP§“FW|t ¢ YgssP S I epe thesunttpthevessel.zap wi | engage

the te%tcboxuﬂlgtyhgsﬁigféﬁu diﬁ& atpgh&r 1681k cl‘i;h@pphbxnm e&f Y inhb@Rled fifolgrame rotating in
a reverse dlrectlon .e., ret ur ni ng to the preV| ous p05|t|on A person

skil | edanmlqm@tmlswntnodamdﬂet@utm wirgipal sitatoppsition yheghwo LA aroundBieniestsbs can be
used t N eO\I/‘%Hl er dlquCJfH%) tlgfxe tStIag 4[6 Qgrg fa@qlgate ﬁ(’%ﬁ‘golnm&of &ﬁei nglsléb a&%mg rtﬁaevtI gtlsl y or

ment i one the 'surgi ca ply a par

fully @itcosmétﬁggep 16@arathsubgaaaite<$totoausesamip tabe advaasaﬂie,twehmahe Jashund, etc. In
| apar oscaqpi ¢ ;and -39 endoscopic surgery, inci,sion i.s made |.n the

pat i enpost o5 yraugd ercf@’igﬂtemﬁcg'@stg S g m?@&a closg.t? grimp t]&eaﬂWuI]%FPS‘i’A‘%cess

port i gnknEnheadddusk geﬁtefcﬁp deé | trrg%?@q @/\&Ah &3 !ﬂ%ﬁﬂﬁ%’iﬁ‘dtec@é& ﬁ{aﬂ!aﬂﬂ tyrigm the  skin
incision to the sur gl cal site ten duri n%bsurgl cal fproce urés it is

necess ardiblesowrslaf dhapayd §0 reachingithe tockyivothnld 2 eerdbtan berfuldy antwateflyckhe, an d sone
pr oced gﬁgtgﬁfgé% tﬁe‘zﬁq?l'egs%d (DR1dSERRT aﬁlé1 ﬁxnttu lye Alos cﬁ 09 &3 th% ph&e&?re 3‘]; b be “S ed

to cri e Vessel cor to securer e vesse ccor
sur gi cadpested {f nepgebdreto applicddditonal alps.appl ier 10, can be introduced through
the cannula or otherwi se introduced into the surgical site to position the

jaws 2 round the vesgsel hunt r duct, The tis Stop. 46 can
o1 1 CogtaShIs iR %Gt viCA P Rsies B et ot adipgiapes o e Rvetion

based on the above-described embod1ments. 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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site. The trigger 16 can then be actuated to cause a clip to be advanced
between the jaws and positioned around the target site, and to cause the
jaws 20 to close to crinp the clip. Depending on the intended use of the
clip, the trigger 16 can be partially actuated, as indicated by the audible
sound of the pawl 60 reaching the tock tooth 112b, or it can be fully
actuated. The trigger 16 is then released to release the partially or fully
closed clip, and the procedure can be repeated if necessary to apply
additional clips. [00148] One skilled in the art will appreciate further
features and advantages of the invention based on the above-described
enbodi rgm#ss:. Accordingly, the invention is not to be l[imted by what has
been particularly shown and described, except as indicated by the appended
clainms. Al publications and references cited herein are expressly

i ncor pdr at ed methed for gprlyeg asergical ¢lip, comprisingsnt i rety. [00149] What is cl ai med
is: CLAIMS: . Yl j I 1Sl.10es plying a
ci osi ng. or 27'yie TSR gt (LR bR e PrurgBERL Yyl £ET) ¥ 1

t he clkhsingdortobang bif¢ctge &f mevd the eppasedijaws ftonearograpesitipavesa Elosath an open
position .o a,cl osed position, whegrein the closing force is fransferred to
B ovePPYHE HEHINTE HRME{Bal TERTR 47D Svepy BEPRRT iR BRMAMEn | he

cl 0si NGurgRALAip appBér&Metlthd 1@ fordV i€ SRt thhf b Eigesiold PeccVFeld datoadrechani sm
the threshold force of the overload nechanismincreasing as the jaws are
nmoved nechinish tepdresheld iferce af the peeripad mechanise incrrasing pothe jawvs arpaoned hod of
claim er el . [Smincludes a force-receiving elenent
t hat iébgggﬁﬁghB?%H§E@§?&£$?%gﬁgf@§?ké'force, and a biasing assenbly that is
adapted to resist novenent of the force-receiving elenent in response to

t he cl @si ngThomethod 3f clahe 1 nebdreid thf owstlaadm@chanismrinéindashdomairgienang cl i p

the | aner it a e SRR i R SPl ) W PP 0" R

f or ce- reese oy exgert o€ tRMbreagedelVéngCdlarfenh feopdige tothaplebingdort@ the jaws. 4. The
met hod of claim3, wherein the threshold force of the overload nechani sm
nereases R ol P Beln IV AR oS it 2 St FeRiGen's Blorthg ooty

adapted to apply the closing force to the jaws, the camming assembly including a member that

moves across the force-receiving element as the closing force is applied to the jaws.

4, The method of claim 3, wherein the threshold force of the overload mechanism increases

as the member moves across the force-receiving element.

5. The method of claim 4, wherein, when the member moves across a first portion of the
force-receiving element, the force-receiving elements pivots if the closing force is greater than
the threshold force, and when the member moves across a second portion of the force-receiving

element, the force-receiving element slides if the closing force is greater than the threshold force.

6. The method of claim 5, wherein the threshold force required to pivot the force-receiving

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

7. A method for advancing a surgical clip through an elongate shaft of a surgical clip
applier, comprising: distally advancing a feed bar within an elongate shaft of a surgical clip
applier to drive a distal-most clip disposed within the elongate shaft into a jaw assembly, and to

distally drive a feeder shoe disposed within the elongate shaft and thereby distally advance at
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5. The nmethod of claim4, wherein, when the nmenber noves across a first
portion of the force-receiving elenent, the force-receiving elenents pivots
if the closing force is greater than the threshold force, and when the
menber noves across a second portion of the force-receiving elenment, the
force-receiving elenent slides if the closing force is greater than the
threshold force. 6. The nethod of claimb5, wherein the threshold force
required to pivot the force-receiving elenent is |less than the threshold
force required to slide the force-receiving elenment. 7. A nmethod for
advancing a surgical clip through an elongate shaft of a surgical clip

appl i eleasteRBRAdifidmdd surgicslt Mpl dispdsbdani@nin theldrped shat. W thin an el ongate shaft
of a surgical clip applier to drive a dlstal nost clip disposed within the
el ongate shaft into a jaw assenbly stally drive a feeder shoe

and
di spos&d wi {hi methpd OE?lélﬁngt"éheéﬁaf}te fagbar H@V@dememepyoféh%ﬁ@kmaﬁt clipg
| east ﬂ&gg%?h&P%Qﬂbmﬁg&ngEMKH%ﬁgrgk%posed within the elongate shaft. 8.

The ne wherein t ed bar initiates advancenent of the
distal-nost clip prior to initiating advancenment of the feeder shoe. 9. The
met hod9of cThg mwthod plielaivey, fudhgcomprigingproxinalyirgtracéing ﬁt,etfp‘n:bbatr mathirethe bar

wi thin liongﬁt? g aftiiehitc he?ﬂ:%{lér SHE 1%811&1# 1n&?%%hs§18§§&ﬁ%11}k/%.x% n”ed in a

subst af posiilon. ereln the step of
distally advancing the feed bar includes actuating a trlgger coupled to a
housi n¢0.mat Bk methad pf dainn®| wlemein dfe stdpeof dismhkyaﬂeamh@fthe feed barTheludnst hod of

claim?7 mher n a di .of t f eed bar an a ncer for

engag! ALpaita ~dreeeh erriedha Tasfe maidet St B ot HE FoubPe 30Ty 12 The
met hod of claim7, wherein the feeder shoe is slidably disposed within a
clip tnack Thdwatthbs of¢elaipt BavlicPeis @distAd efd off tht fdeyl baf inslutdey analdvandepfor 13. A

nmet hod for, applying a surgical cljp, conprising: noving a trigger coupled to
a housFrggsiagend sdvaneiag e disialapest linintg heday p5ePPon to actuate a clip

advanci ng assenbly di sposed within the housing, thereby advancing a clip

into ajpaw TRSHEMBA ¥f EINnRdviRfei tHél feddal stk Qfda!al@%s%bwagﬁﬂﬂn aloRp trackf Ur t her
noving the trigger a second di stance toward the ¢l osed position to actuate a

clip ﬂ@tﬁﬁﬁ@ﬁ weplaplarbyedsersicet ¢lipa. t he housing, thereby forning the clip
di sposed within the jaw

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

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;

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 being pliant relative to the clip advancing assembly during actuation of the

clip forming assembly.

14.  The method of claim 13, wherein the clip forming assembly is pliant relative to the jaw

assembly during actuation thereof.

15.  The method of claim 14, wherein the clip forming assembly is in communication with an
overload mechanism that is adapted allow compliance of the clip forming assembly relative to

the jaw assembly.
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assenbly, the trigger being pliant relative to the clip advanci ng assenbly
during actuation of the <clip form ng assenbly. 14. The nethod of claim 13,
wherein the clip formng assenbly is pliant relative to the jaw assenbly
during actuation thereof. 15. The nethod of claim 14, wherein the clip
formng assenbly is in communication with an overload nmechanismthat is
adapted all ow conpliance of the clip formng assenbly relative to the jaw
assenbly. -42 16. The method of claim 15, wherein the clip form ng assenbly
applies a closing force to the jaw assenbly when the clip form ng assenbly
is actuated, and wherein the closing force is transferred to the overl oad
mechanijgm WIBOmEIREd 6 SainD 05, fudfeten the clp $athfifig 4:8aMb1R apPliB8aRWstheftefce® @  the
overl oad nechanism 17. The nethod of claim 13, erein the clip advancing
assenblay sspembly ahen theccdip formmng agsemblynerctiateds and wherem the clpsing &reqisadvanci ng

assenb - ' ' -. i I et hin
Tho. o SAETAHRES el B ppini ) el o ek e EBRhc uafs BieRBRPRReabE 1 "o
addi t i drealveddadmmethsgisraed wi thin the el ongate shaft. 18. The nethod of claim

17, wherein the at | east one additional clip is distally driven by a feeder
shoe di spos wi thin.the elongate shaft and distally driven. by the feed bar.
o ThéThet RBERoL PEAM 5 SIREHEI et FRCREBRE T inf e tea MrcEHent of
the di shateim@slatiof bf the RIip @dvah6inj BésbinBly dAGsed heTBEFBER IS didfe 4 diStal-RBERNpShOE.
20. The nethod of claim 17, further conpr|5|ngiprOX|nally retracting the

feed bdispaed Miithin the cloagainghefianiorhe lawassanedly.ifed fedigely driveatileashenient ained in a
subst aQ&dit%rlaYcliﬂ d‘i%s&?@ﬁtﬁfnqne elongate shaft.

18.  The method of claim 17, wherein the at least one additional clip is distally driven by a

feeder shoe disposed within the elongate shaft and distally driven by the feed bar.

19. The method of claim 17, wherein the feed bar initiates advancement of the distal-most

clip prior to initiating advancement of the feeder shoe.

20.  The method of claim 17, further comprising proximally retracting the feed bar within the

elongate shaft while the feeder shoe is maintained in a substantially fixed position.
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