SURG CAL CLI P APPLI ER METHODS FIELD 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 endoscopi c 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 sharpened obturator tip and a trocar tube or cannul a.
The trocar cannula is i i i the body cavity, by
using the obturator ti p%éﬁ%mgﬁgﬁt@?hﬁﬁxﬁ@ﬁ§penet ration, the
obturator is renoved and the trocar cannula remains in the body. It is
t hr ouglFIEID ©®FCEHMB MV EENTaONSUr gi cal i nstrunents are placed. [0003] One
surgical instrunment that is comonly used with a trocar cannula is a
surgical  cli ier for |gat|ngva bl pod vessel, .a duct, shunt, or
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handl e yu¢ novabl e opposed jaws fornmed
on an endE%h@?giﬁ%%ﬁoﬁgﬂ%toangis?gers%lﬁ%dmﬁogtcat| on clip therebetween. The
jaws are positioned around the vessel or duct, and the clip is crushed or
f or med BACKGROURN3 OF TE {INEENJIONi ng of the jaws. [0004] In many of the
prior art clip appliers, the feeding and forning nmechani sms require precise
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clip appliers also use a spring-loaded Clip advanci ng asse K to advance
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must caqnt ai i ent . g 13¢ | denta cti 0 the clip
't om ¢ nutee iR B0 G un e LT BBE A€ SRt Bl bR PrBtndn, i T
appl i ero‘&tdrzﬁ@rl tiffigndtaeodanaubt bi Ednntila. Hﬁa&b@raﬁhrﬁkﬁﬁ lis@ded mPPihk §Rintt6laddass | aws by
t he t“l? under a vari et% of conditions. Many devices require full 1

cl osurd odtywewaahx using, theiBEROF Wi 19 Renptrate g skipa dhfisk Pensérafigidhe phivratone
vessel ;0fnflUed aRfié kb& €hnula remains in the body. Itis through this cannula that surgical

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
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t herebetween is too large to allow full closure, or when a foreign object is
positioned between the jaws. [0005] Accordingly, there remains a need for

i nproved net hods and devices for applying surgical clips to vessels, ducts,
shunts, etc. SUWMMARY OF THE | NVENTI ON [ 0006] The present invention provides
met hod and devices for applying a surgical clip to a vessel, duct, shunt,
etc. In one exenplary enbodinent, a surgical clip applier is provided having
a housing with a trigger novably coupled thereto and an el ongate shaft
extending therefromw th opposed jaws formed on a distal end thereof. The
trigger is adapted to advance a clip to position the clip between the jaws,
and to nove the jaws from an open position to a closed position to crinp

the cli osjtioned therebetween. [0007],,The surqgigcal cl.ip .appli.er can have
"vari EByRER Bb iU iGR s o v AR if el 8 vesbon? R Poabadill 1o
faci | i iiRfedetd@VRRGE Rt t8AHoWFaIMBlob @S, 0 fwhdn 8 Us@ighdbjeet ispositibnedR et ment ,
the surgical clip applier can include a feeder shoe that is slidably

di spos#swi t hin the el ongate shaft and that is adapted to drive at |east
one surgical clip through the elongate shaft. In an exenplary enbodi nent,
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pr oxi eeder shoe 1's sub a preve

el ongakggihiadips favessdls ducts,sabntsleta clip track di sposed therein and adapted
to seat at |east one surgical clip. The feeder shoe can be slidably

di spos within the clip track. [0008] A variety of techniques can be used
to fac%ﬂMMt“g‘Ydﬁj%ﬂ%E%@Mﬁ?Nand prevent proximl novenent of the feeder
shoe. In one exenplary enbodi nent, the feeder shoe can include a tang
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shoe within the clip tra yet allow distal novement of the feeder shoe
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when t e dipbatvssn thegawdaad taineyathe jawy fop ap open pasionde a slasestipasition to t he
el Ongatcﬁmﬁrﬁ?efélipcp%@itiioﬂgd ng%b@mfegrﬁd bar slidably disposed

[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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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 nated to
the trigger, and by a link that extends between the trigger insert and the
proxi mal end of the feed bar. The proxinmal end of the feed bar can include
a coupler that is adapted to receive a portion of the link. The feed bar
can also include a distal end having an advancer that is adapted to engage
a distal-nost clip and to drive the distal-nost clip into the jaws. In
certain exenplary enbodinents, the feed bar can be adapted to engage and
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and that is adapted to slidably nove distally when the trigger is closed to

advancéhpnéotlee@ewprm@elr@tmna@dv@aeverméﬂelfe egshogosed within the clip
track. The feed bar can have a variety of configurations, and in one
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that arngeRURRLR anctllﬁle%rlﬁ’l%gﬁcﬁ Bfat is adapted to seat at least one clip, and a feeder shoe that is

adapted to slidably mate to the clip track and to move in a distal direction to move at least one
clip disposed within the clip track in a distal direction. The feeder shoe can include, in one
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



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 nethod for advancing a surgical
clip through an elongate shaft of a surgical clip applier is also provided.
I n one enbodi nent, a feed bar can be distally advanced wthin an el ongate
shaft of a surgical clip applier to distally drive a feeder shoe di sposed
within the elongate shaft and thereby distally advance at | east one clip.
The feed bar can be distally advanced by, for exanple, actuating a trigger
coupled to a housing that is mated to a proxinal end of the eIongate shaft
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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 surface forned 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
menber within the housing, and a second portion that is adapted to receive
a force for slidably nmoving the force-receiving nenber within the housing.
The biasing assenbly can also have a variety of configurations, but in one
exenpl ary enbodi nent the biasing assenbly can include a spring di sposed
around a spring post, and a plunger slidably disposed relative to the
spring post and having a head fornmed thereon and adapted to conpress the
spring upon slidable novenent of the plunger toward the spring post. [0016]
I n anothel tedestid&at . the housing can include a pivoting assenbly that is
coupl ed between the force-receiving nmenber and the biasing assenbly such
that pivoting assenbly is adapted to transfer a force applied to the

f or ce- (A&} %effgrqmnmvmg member Qamélgvmgvaar@@wﬁﬂoyﬁwatmsebtﬁmnq mquersmit ance.
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eIongate shaft and coupled to the trigger. The canm ng assenb can be
adapt ethetsprizgupon Sézddﬂ@mowgrnéxctroédletmunglaetoyvamisthgpwmgamstJat| on of t he trigger
to nove the jaws fromthe open position toward the cl osed position The
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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

S

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



[0018] Whil e various techniques can be used to couple the carom ng assenbly
to the overload nechanism in one exenplary enbodi nent the canm ng assenbly
noves relative to a force- receiving surface of the overload nmechani sm such
that the closing force of the canm ng assenbly is applied across the
force-receiving surface of the overload nechanismas the trigger 1is
actuated to cause the camm ng assenbly to nove the jaws fromthe open
position toward the closed position. The force-receiving surface of the
over| oad nechani sm can be adapted to resist novenent in a proxinm

direction and the resistance can increase as the trigger is actuated to
cause the camm ng assenbly to nove relative to the force-receiving surface

and t o mGichN@rrel 280 b FRER k@ﬁg&%%&@%é jﬁ% ﬁtome qgé{g%s' {R6daRqRL ti ON.

[ 0019] In anot her exenplary odi nent, the overl oa ani smcan include a

housi nglosed\posigion.a profile link slidably and pivotally di sposed therein and
havi ng the force-receiving surface forned thereon and positioned adjacent
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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



[0021] While the overload nechani smcan have a variety of configurations, in
one enbodi nent the overl oad nechani smcan include a force-receiving el enent
that is adapted to receive the <closing force, and a biasing assenbly that
is adapted to resist novenent of the force-receiving elenment in response to
the closing force. The surgical clip applier can include a canm ng assenbly
that is adapted to apply the closing force to the jaws, and that includes a
roller nmenber that rolls across the force-receiving elenent as the closing
force is applied to the jaws. The threshold force of the overload nmechani sm
can increase as the roller nenber rolls across the force-receiving el enent.
In particular, when the roller menber rolls across a first portion of the
force- ' he
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can be coupled to the housing and adagted to actuate the clip advancing

assenbfipt wllaagrngs the f%cer—eﬁwwg elegeats e clpsing foresds appligdyto &hpiaws-nEht |, t he
tri ggefhr&ﬂéldtﬂﬂ\ﬁe ob e %@ﬁﬂdaﬁlm&h & o2 indehdak 't}%nrollg- eﬁ'nf)érqgﬁsr ac?@sg e

effective to actuate the clip a vancl ng assenb uring t irst stage of
act uat fareg-reagiding elegmnt. e pefticelat,iwhen ttite rat enra¢rebdr Inellsuicrqss hdirstipogionad genbl y

during_,the second, sta act uat.i whi | e bei n | ative to the cl
v an R reRSCBRBlegrent i oreipeen D P A e AR INEE 18] The
I nvent kA th thieslRd PREE ahd!vhin RIS hatbef FollE LS 4 Qb ditonl6f @b ksek-
description taken in conjunction with the acconpanying draw ngs, in which:

[ 0024] reepi@ing Element, shesforrs-reeaiving plemant can shig i& the cdosingdiorasris grsatent suthgi cal clip
appl | ©Htireshold force. Inan exemplary embodiment, the threshold force required to pivot the force-

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

[0022] In other aspects, a surgical clip applier is provided and it can include a clip advancing
assembly coupled to a trigger and adapted to advance at least one surgical clip through an
elongate shaft extending from a housing, and a clip forming assembly coupled to a trigger and
adapted to actuate a jaw assembly formed on a distal end of the elongate shaft to form a surgical
clip. The trigger can be coupled to the housing and adapted to actuate the clip advancing
assembly and the clip forming assembly. In an exemplary embodiment, the trigger has two
sequential stages of actuation. The trigger can be effective to actuate the clip advancing
assembly during the first stage of actuation, and it can be effective to actuate the clip forming
assembly during the second stage of actuation while being pliant relative to the clip advancing

assembly.



[0025] FIG B is an exploded view of the surgical clip applier shown in
FIG 1A [0026] FIG 2Ais atop viewof a jaw retai ner assenbly of the
surgical clip applier shown in FIG | A, [0027] FIG 2B is a bottomview of
the jaw retainer assenbly shown in FIG 2A; [0028] FIG 2C is a side view
of the jaw retainer assenbly shown in FIG 2B; [0029] FIG 2Dis a
cross-sectional view of the jaw retainer assenbly shown in FIG 2C taken
across line DDD;, [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 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 OofRHISESCRIFENESNIGF TFOYRR WRg;d aw retai ner assenbly shown in FIGS.
2A-2D; [0033] FIG 4B 1s 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

FI GS. [BA2Hnkhedmentpowilhbe miore fullg undesstogdhirom tlm@pwmgdmélpd gesstiptiogmiakgn0034]

FI G 4lccior51' %ctSindv% v@ ew (%f tagenf %gvirp%rin%vqgcﬂ,aw retai ner shaft shown in FIG
4B, shBw n’g’jl He f*éé’a PRMRARY e a3t oS position; [0035] FIG 4Dis a

si de view of another enbodi ment of a proximal end of a feed bar shown in -8
connecfo024] FIGt bA tisvesife¢ vicivaflone exkntflarty kfbpdinienedfa suegica kRHp bpplteeywn in FI GS. 2A
and 2B, showing the feed bar in the proximal-nost position; [0036] FIG A4E

is a sj view of the feed bar d jaw retainer shaft owm in FIG 4D,
showi ng)%g?]t#égf b 5 aperl e vipmiet] @ﬁk@falﬁﬁgﬁrnqwﬁthm@ﬁaF } 4F is a side
vi ew of yet another enbodinent of a proxinmal end of a feed bar shown in

connecfyoos) MGt DA NS 1opI BB ja@ndtaer Bﬂ@mb@"&fﬂﬂ:tﬁi%i@dl cRpapplied VW thn FI GS. 2A
and 2B, showing the feed bar in the proximal-nost position; [0038] FIG 4G

is a sFide I¥;ew of the feed bar and jaw retainer shaft shown in FIG A4F,
showing the feed bar in an internediate position; [0039] FIG 4H is a side

vi ew OfobHeriEe S8 iPAbotPT VIR Y RS 3 H6tins PR dmBY) Wk f FTIESa4F, showi ng
[0028] FIG. 2C is a side view of the jaw retainer assembly shown in FIG. 2B;

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

across line D-D;

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

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

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

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

proximal-most position;

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

the feed bar in a distal-most position;

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



the feed bar in a distal-nost position; [0040] FIG 5A is a side perspective
vi ew 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

anot her enbodi ment of an advancer that is configured to couple to a distal
end of the feed bar shown in FIG 4A; [0042] FIG 6A is a cross-sectional
view of a clip advancing assenbly, which includes the jaw retainer assenbly
shown in FIGS. 2A-2D, the feeder shoe shown in FIGS. 3A-3B, and the feed

bar shown in FIG 4A, showing the feed bar in an initial, proximl position
relative to the clip track of the jaw retainer assenbly; [0043] FIG 6B is
a cross-sectional view of the clip advanci ng assenbly shown in FIG 6A,

showi n i inl a

or oss. enpionSfith NEprARHALnl Bf heThEkAuind) S A in FHIRA B am oy

showi nthetféed taeimdhéproximalenbost potitier, di stally, ther eby novi ng the feeder shoe
and a clip supply disposed distally of the feeder shoe in a distal
directpn; 045]. .FI.G cro s-secti o ew.o advanci ng
s sonbl PPEHIGN £ 1 hiad vigh o g el aBh oy BlAAE ee SHo B G AR RO PRl

pr oxi Ne fdYat incddistaP@vE pobitibh,G 6A, while the feeder shoe and clip suppl y
remain in the advanced position showmn in FIG 6C, [0046] FIG 6E is a bottom
perspectl ve view of .the advancer shown in FIG 5A_di sposed within the clip

track H037HEG dlisaties ﬁéW ohyeleanpihgr aReamimeT ofp erpximal.epdof §mbﬁgsho
advancﬁ{cdnﬂec?lon Wlt‘ﬂ)ih ﬁrencpgfsﬂlg reteaneQél?alg ﬁ%gn if! EI('3§ A .
perspective view of e advancer ow ng t advancer in
a di sta}bomm@t})elﬁmm‘armrthabtoermﬂdmmnpongpm clipinto the jaws of t he surgical
clip applier; [0048] FIG 7 is a side perspective view of a pair of jaws of

EQ?QZE@M@* (s 8 i GidRe T Bas b o efhingrabidh v h o ¥ 30588507 i

9is atﬂqued%fﬁpﬁplmey@ed{ht@\gogﬁo@ push rod that is adapted to couple to the
camshown in FIG 8 for noving the camrelative to the jaws shown in FIG

7, [0051] FIG 1 OAis a top view of the camshown in FIG 8 coupled to the
jaws s ] Fig. ﬁH@aylde v1ew of the feed bar and jaw retainer shaft shown in FIG. 4F, showing

the feed bar in a distal-most position;

[0040] FIG. 5A is a side perspective view of an advancer that is configured to couple to a distal
end of the feed bar shown in FIG. 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,



s

showing the camin an initial position and the jaws open; [0052] FIG I1OBis
a top view of the camshown in FIG 8 coupled to the jaws showmn in FIG 7,
showi ng the cam advanced over the jaws and the jaws in a cl osed position;
[0053] FIG 11 is a top perspective view of a tissue stop that is adapted to
couple to a distal end of the clip track of the jaw retai ner assenbly shown
in FIGS. 2A-2D;, [0054] FIG 12 is a top view of a distal end of the surgical
clip applier shown in FIG 1A showi ng the tissue stop shown in FIG 11
positi oned 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 IA, -10- g4 1 [0056] FIG 14 is a side perspective

vi ew ofg SCIFIGQQEGS b BR84-becRbndl DRwSHTHRL &ﬁJ ad%ﬁo@ng’?‘&@émlﬂ? sﬁcﬁ\@ﬁ% IG. 661 G 1A
[0057] FI is a side perspective view of one a feed bar coupl er

of theslmﬂ@ tdaatfeedlblapretlupfm todhe igkwproximpl p@sition, sh[OmBBFI(FIch, wiiB thes a side
perspe Lve, Vi ew ot her of the feed showmn in FIG
Do "L ot & i shaTy Rkt P ptBrosRot BRI ER G 1 Tk ¢ hat f o ms
part of a clip advancing assenbly of the surgical clip applier shown in

FI G | 04pPRIGOBE I £hottorfpdrspeatied view olﬁ&fetaﬂaéﬂcyr shb@z&ﬁn FuEtisdisposed emhipfl  a
portion of the handl e of the surgical . .cli |lier shown in FIG | A

showi n§eglip fragk ofdhaaw Tekings wﬁ%\bg shAwa in FI(ﬁDSt ﬂér21?)c§§9mrkgﬁhe byercErnF| G 178
is a sgﬁ&l {;qﬁ&s’{g{g t}’o cross-sectional view of a portion of the handle of the
surgic plief shown in FIG 17A, showi ng the clip advancing
assenbly partially actuated; [0062] FIG 17Cis a side, partially

cr oss- §#487] HGabF vs aelvmttwin pprmptﬁv’eariewmf theed¥rmael showh i FEG < gﬂiqwsihg thel i p
applier shown show t he cl.i anci n ssenbl.y

201 Uat adanesi g alisk-RosorAdiic ML Rl ahciie S b HE PO BETFBRRIED PRl o
portion of the handle of the surgical «clip applier shown in FIG 17A

showi ngooasEFIQ) 7fio4 side Pergseptndiigwat b pair @ jawls @O ] sufgidal cliBapplienstomdenvi ew of a
closur%I(I}ierIg roller that fornms part of a clip formng assenbly

5

[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;

-10-



of the surgical clip applier shown in FIG IA; [0065] FIG 19 is a top
perspective view of a closure link that couples to the closure link roller
shown in FIG 18 to formpart of a clip form ng assenbly of the surgical
clip applier shown in FIG I|A, [0066] FIG 20A is a top perspective view of
a closure link coupler that couples to the closure |ink shown in FIG 19
and that also forns part of the clip form ng assenbly of the surgical clip
applier showmn in FIG 1A, -11 [0067] FIG 20B is a bottomview of the
closure link shown in FIG 20A coupled to the push rod of FIG 9 and having
one enbodi nent of a biasing el enment disposed therein; [0068] FIG 20Cis a
bottom view of the closure Iink shown in FIG 20A coupled to the push rod

of FlI [ enhodi i;ASi I - (i d
ther ei 1207 a080] P S Ra AR FEkethrh S RELDRLA BFERLIA ERGTA
ant i - bEEkUp; nmechani smof the surgical clip applier showmm in FIG 1A, [0070]
FIG 21B is a perspective view of a paw nechani smof the anti-backup

hani in FILG 21A. [Q071]. FI i i tially..
O oo LERYY BalS i et budipaivd B o b1 adent b cPaecafit sisgeattlip,
appl i egpphdPWMdwinin FIG 14;A. showi ng the anti-backup mechanismin 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
showi n{POSREFIGN §B st sidpparenehtiye Gew iofithg oﬁmgﬁlép the feed bat eehplesskown Bn; [ 0073]
FI G Zgﬁ?i gpd side, partially cross-sectional view of a portion of the
handl e ot tﬁ‘é surgical <clip applier shown in FIG 22B, show ng the

anti - backup nechanismin a fully actuated position; [0074] FIG 22D is a
si de, pasSP] HIG. ¥6 vraoep pewpidtive slewofavileafblaliggothbti formopart tfea dlgredivencidg t he

sur di cal | i p.applier shown in FIG ,..showi ng the anti-backup nechani sm
returnP??&mglgogH‘el Fgigal Flip ppliet § W?‘Pgégé]‘b"ﬂ G 22Eis a side, partially

cross-sectional view of a portion of the handle of the surgical clip
ap plt ! eFoosbpp\r_Gt. 1A Y £5id e, aktiabli} @¥ds§8ectibBal FTw oftAsoftich HEHE BMdIDIRE birpiesl to the
initia osition;

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

[0061] FIG. 17B is a side, partially cross-sectional view of a portion of the handle of the surgical
clip applier shown in FIG. 17A, showing the clip advancing assembly partially actuated,;

[0062] FIG. 17C is a side, partially cross-sectional view of a portion of the handle of the surgical
clip applier shown in FIG. 17B, showing the clip advancing assembly fully actuated;

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

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

[0064] FIG. 18 is a side view of a closure link roller that forms part of a 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-



[0076] FIG 23A is an exploded 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 overload nmechanismshown in FIG -12 23A,

showi ng the closure link roller first comng into contact with the profile
link; [0078] FIG 23Cis a partially cross-sectional view of the overl oad
mechani sm shown in FIG 23B, showing the closure link roller applying a
force to the profile link causing the profile link to pivot; [0079] FIG
23D is a perspective view of another enbodi nent of an overl oad nmechani sm for
use Wwth a surgical clip applier; [0080] FIG 24A is a side perspective
view of a clip quantity indicator wheel of the surgical clip applier shown

in Fl wh0 - i [ dg. vi i ity . Lhdicat or
wheel REHTIG AR s o 8 ab e B Rn DR oBARA o e UG C
quant i 6fFIGC? uad lavirfgooneesdodintdnt dfwebiadingelgmenttdidpysed thetemat or wheel shown in
FIG 24; [0083] FIG 26A is a side, partially cross-sectional view of a

Chovi nQOREVAREAE Bre B yiny o Heblaeity iaksh BB Pige po&EoMRed faghe phat 0t
quant | TGO ek ingHB8ler St it LAshg AL afipéicd 20Reihs a si de,

partially cross-sectional view of a portion of the handle of the surgical
clip anl ier shown in FIG 26A, show ng further novenent of the clip
quant i 10P62dtl(a2 bk isom emjacged sidp perppestive vadw pf apeatithackup megheaiswrofkeel of FI G

24, DE%[@%&%%%%IT N PG THE | NVENTI ON [ 0085] The present invention

gener a es a surgical clip applier and nethods for using a surgical
clip applier to apply surgical clips to a vessel, duct, shunt, etc., during
a sur g[aoao] FIor DR duar perspletivexaen bfis pavelungrhambm off the aafifdatlarp medhanisl ude a
vari)etépof fsg(it]gzr;s; to facilitate application of a surgical clip, as

descr i BO¥HRELS#14nd i1 1ustrated in the drawi ngs. However, a person skilled
inthe art will appreciate that the surgical clip applier can include only

some otoomr;ﬁ@ezi&est i8S paRTIIP Eroksd-sce@bndl RIewst® RrifH dfehy haldled MR surgadiur es
known 1n the art. The surgical clip -13-

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-



a applier described hereinis nerely intended to represent certain exenplary
enbodi nents. [0086] FIG 1A illustrates one exenplary surgical clip applier
10. As shown, the clip applier 10 generally includes a housing 12 having a
stationary handl e 14 and a novable handle or trigger 16 that is pivotally
coupled to the housing 12. An el ongate shaft 18 extends fromthe housing 12
and it includes a pair of opposed jaws 20 fornmed on a distal end thereof for
crinping a surgical «clip. The elongate shaft 18 can be rotatably coupled to
t he housing 12, and it can include a rotation knob 22 for rotating the
shaft 18 relative to the housing 12. FIG 1B illustrates an exploded view
of the surgical clip applier 10 shown in FIG 1A, and the various conponents
Wil bea daseioiRdclbird RRIErolet fist cdifihgto E&Q&?hiﬁltﬁﬁﬁro%m&;l I1ustrate
exenpl ary enboélnents of the various conponents of the shaft 18 of the
surgical clip applier 10. In general, referring to FIG 1B, the shaft 18

i ncl udEY7BNFIGUZE is & pasdalbresssectivaakeew of tesiyarfieadonenbamemtsbownii IS can

7 Y ShPUSL O ESHTPIAR, PN e RO B L1 3,

configpivedl to mate to a distal end of the clip track 30. The shaft assenbly
18 can also include a clip advancing assenbly, which in one exenplary
enbodi ment _can_include a feeder shoe 34 that is_adapted to be sljdably

di sposé¥74l Py A3bree RITPRSCH FRHRW 96 aRsher fnbadianeat ofean verigrd memaalémztjer use

posi ti gagd a?&&ug@ﬂ&:a feed bar 38 that is adapted to drive the feeder
shoe 34 through the clip track 30. The feed bar 38 can include an advancer
assenbly 40 that is adapted to mate to a distal end thereof for advancing a
di st .al {00381 FI6). 2pAiina side herspestine view of aelip pudntitnindisator ywhed of ghe susgiebelimel ude a

clia formng or .c 1 assenbly, which in one exenplary enbodi nent can
inc|ud8m§kE§HWﬂﬁ"?ﬁ§1ﬂ%s adapted to slidably mate to the jaws 20, and a push

rod 44 that can couple to the cam42 to nove the cam42 relative to the

j aws 20008THhEIG: haBtis asidenislvwofaalip@usmity indidated &haeltshe®tién BIGIR4A6 t hat can mate
to a distal end of the clip track 30 for facilitating positioning of the

jaws 20 r i .to a surgical .site. []0088] The various conponents of one
exenpl QQ%SL%5§MWEiPﬁ§p%@em“yof%féma% AFTURHEF 7 Uarew P R CHPGRREY 2 5.
Ref er r iNgatdrwieell sBowh $5FI2A22D, the jaw retaining assenbly 26 is shown and
it includes an el ongate, substantially planar jaw retai ner shaft 28 having a

proximal end 28a that mates to the outer tube 24, and a distal end 28b that
i s adapf08d] 6. gafds ¢ side.fpartjadlysrose-seopignaleriew of a portion of the handle of the surgical

clip applier shown in FIG. 1A, showing movement of the clip quantity actuator of FIG. 25 and
the clip quantity indicator wheel of FIG. 24; and

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

DETAILED DESCRIPTION OF THE INVENTION

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



-14 a variety of techniques can be used to mate the proxi mal end 28a of the
jaw retainer shaft 28 to the outer tube 24, in the illustrated enbodi nent
the proximal end 28a includes teeth 31 formed on opposed sides thereof that
are adapted to be received within correspondi ng hol es or openings (not
shown) fornmed in the outer tube 24, and a cut-out 29 formed therein that

all ows the opposed sides of the proxinmal end 28a to deflect or to forma
spring. In particular, the cut-out 29 allows the opposed sides of the
proxi mal end 28a of the jaw retainer shaft 28 to be conpressed toward one
anot her when the jaw retainer shaft 28 is inserted in the outer tube 24.
Once the teeth 31 are aligned with the correspondi ng openings in the outer
tube 2 0X1 : - i ' Ry return to
s or BT e e e e R A 1 31t
extend into the correspondi ng openings to engage the outer 24. As wll be

di scusdeeB6i] RIG.rdy dlustetes dnelsaéroplany sutgica shireapiplienl (5| &5 shibdwyn, theecligapplese 186an al so

include a feature t rev .conpr essi o t he .oppos sides of th

or oxi el ey hfl R 30 iR P REPS TP A AT Mapf Fiesst e o
pr eventthAerhidaatpéoudicdes arRARIEAE 12f AhRRnEAE KBS dxités tfidth Mheisitgiize 24.
[0089] A variety of techniques can also be used to nate the distal end 28b

of t he andi indudgs adeir of pppase@Rws 3 Otferangdpns dretal end Hesyeaf forcrinpping & purgicalat ed
nbodi ngnt ' | ' ' hafit. 28 i |
oot ot e B 8RB bl L RIS, 5"t BB hfghages Svere

correspon
pr ot r usbatién kiobt22ebhrofding tieshd(t A8 rélbtdve) tadse hdllsingh C RIGV 1B illnstraiéssamussed i n
nore detail_ belowwth respect to FIG 7. The teeth 78 allow a proxi_mal
por t | orf*Blodgdye é’\ﬁ/ﬁ"eﬂ}f&‘@?@é" applisk t shopay in F1G-oLA l2ad Hie NAFIORS §axeponsts Wélfgi ner

shaf t zc%'degch(Bg(@]an&%deéWUeﬁ)g?i ning assenbly 26 can also include a push rod

channel 32 forned thereon slidably receiving the push rod 44, which is

used to advanced the cam 42 over the jaws 20, as wll be discussed in nore
det ai | [Be3TQWIGTRA-pBhstratd exémaplanylendadiswentstod thieovameds caanpapents wétheeshaft 1&f

t echni S, and.it can h any_ shape .an ' dependi ng. on .t he shape and
S e orbtasu Al ofm et P iRl MR fo PG Ty B SEHL R ok "5 <
fixedl yubd 1@ bduse te shaltyompbainky which can irglide hij&b ré&hiningGeseaibly PEhdvaigai ner
shaft 28, and it has a substantially rectangul ar shape and defines a

pat hway? 3w actaipeichalt 3§ Yither diraskdh and aeushues chasgeltatemapd thereenn The #¥sext end
the.ar (20efPe Siitur Batale B il P of BERPRacE Tn e st B Sl ot o
i ncl udenelugrestlip aitamdidgasedmid®, widch fnaomielek éraplarygenitodanan taoincluie a feeder

shoe 34 that is adapted to be slidably disposed within the clip track 30 to advance a series of

clips 36 positioned therein, and a feed bar 38 that is adapted to drive the feeder shoe 34 through

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

) a distal end thereof for advancing a distal-most clip into the jaws 20. The shaft assembly 18 can

also include a clip forming or camming assembly, which in one exemplary embodiment can

include a cam 42 that is adapted to slidably mate to the jaws 20, and a push rod 44 that can

couple to the cam 42 to move the cam 42 relative to the jaws 20. The shaft assembly can also

include a tissue stop 46 that can mate to a distal end of the clip track 30 for facilitating

positioning of the jaws 20 relative to a surgical site.

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

that mates to the outer tube 24, and a distal end 28b that is adapted to mate to the jaws 20. While
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push rod 44 within the el ongate shaft 18 of the surgical clip applier 10. 15
[0091] As is further shown in FIGS. 2A-2D, the jaw retaining assenbly 26 can
also include a clip track 30 mated thereto or formed thereon. The clip
track 30 is shown mated to an inferior surface of the jaw retainer shaft

28, and it extends distally beyond the distal end 28b of the jaw retainer
shaft 28 to allow a distal end 30b of the clip track 30 to be substantially
aligned with the jaws 20. In use, the clip track 30 is configured to seat
at |l east one, and preferably a series, of clips therein. Accordingly, the
clip track 30 can include opposed side rails 80a, 80b that are adapted to
seat opposed | egs of one or nmore clips therein, such that the legs of the

clips aar@ne?é'f eéchmqaésl @R 86 u¥ddtth nRethe pRIxRAL-endl DSADT BX fivPletdiNer SRATPER BNt , the
clip track 30 can configured to seat about twenty clips that are

pre- di showuer tube 2, mthhelhesltraﬁ@dtenﬁ@qhn@ot thgpthgnalreada@fiawmdbweth&lpfenm

3?' ![ lhgdo(p: 0?’88{%& glgdﬁt %reé) Hm ‘%écfe tﬂgmh%ce}a{%g w1t21 P& (f"('mb ozr1§1n§q1%(ljes%(r) r(}{)elz s ation

conf i gynétshewn)forridd ipshe @rtexthbcem afill Gt cut 00 VoraR8 e s aBéwapthe spparedpt ed
to be received therein. Mreover, a variety of other techniques can be
used, isiies ebthe @foxam@h ang 287 fedeflpet orte formyaspring: B pastialaspthy cyireui 20 1glows ongat e

shaft 30c
Formea TooprieRefdes B ekl aftosiefRlaR ARnbAANTE POy ElineBBERNARE S0 |
t o be dimspnsthe whenhhajatviretaider phatftr28cik ir3Etedain the duitertiebe 2. nretkeiteeth Jiare

detail below..In an exenpl ary enbodi nent h track i ngludes a
Goant | 1heRf g e AT SRS Bn R AbertEe LU SisS T4 24 the Bersiraglcad ABRBERE GV c 1 ps

ad ap}t edelahePhaRt8 w1ﬂ'r§tﬂﬁ§t%C§tsWntgHiaf‘ uh&EnHE8EE ContuRRth ARAILY @FudhY thBkelise. The
openi ngs 30c are preferably equidistant from one another to ensure that the

t ang SZHtomxth@nﬁ@éﬁ@pnsnmemagoyngagé@m&nge6@enwng43eswmébhdmcwnahMe f eeder

shoe 34 is ,advanced.. Wile the c an_incl

cot ent <mors 4Bt BB ok rohfon SPGB AR e oS Sa A nlide S fonbR aflfrls "t hat
al | ow tddenpedskibn bf Beloppeed kide£HTRE Broklifal eR® I8 of3hORWIAtaditd siifEIEMiringiusé al
novenent, yet allow proximl novenent, of the feeder shoe 34. The clip

track 3¢ wvwé@preﬁi@m@a@d@t@%ﬁ@ngaaﬁ@erﬂ%t}fedp%altfqemtésauteaglbs Rbwn in FIG
2B, that is effective to be engaged by a correspondi ng stop tang formed on

e, Seate) bt COnRRY Rk IFNEEIL Al nss b BeHy RS Can
have a shafti28to/thefavesd2{X, hgeiewar iroths jllustrated embodimentethp Histay end 28b of the jaw

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

corresponding protrusions or teeth 94 formed on the jaws 20, which will be discussed in more

detail below with respect to FIG. 7. The teeth 78 allow a proximal portion of the jaws 20 to be

substantially co-planar with the jaw retainer shaft 28.

[0090] The jaw retaining assembly 26 can also include a push rod channel 32 formed thereon for
slidably receiving the push rod 44, which is used to advanced the cam 42 over the jaws 20, as
will be discussed in more detail below. The push rod channel 32 can be formed using a variety
of techniques, and it can have any shape and size depending on the shape and size of the push
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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enbodinment it is in the formof two adjacent tabs that extend toward one
another to enclose a portion of the clip track, thus allowng clips to pass
t heret hrough. -16 [0093] An exenplary feeder shoe 34 is shown in nore detai
in FIGS. 3A and 3B, and it can be adapted to directly driving clips through
the clip track 30. Wiile the feeder shoe 34 can have a variety of
configurations, and a variety of other techniques can be used to drive clips
through the clip track 30, in an exenplary enbodi nent the feeder shoe 34
has a generally elongate shape wth proximal and distal ends 34a, 34b. The
di stal end 34b can be adapted to cradle the proximal-nost clip in the clip
track 30 to push the clip(s) through the clip track 30. In the illustrated

exenpl afaoo eROdiAiRR shdibindiTesasA o tl%‘}@wir@taiﬁ%safs&mmﬁ% YarVals iaoIage 4 OF

seating a v- shaped bight portion of a clip. e distal end 34b al so
i ncl udesliptrack30aneged theretrherfennedthernoB 4Ehe dliprtracki 30 ksssheivn nfiased talananderier t he

advancer 40 to,engage.a dj -mpst _cli.p..an dvance §.t . nt h j.aws 20,
s i1 1 st pELE BIE e L 2% aPd R B RS i il Py b el

cour se, retahdt sharePRRMIRY Odisthléhd0Bof BerclipitRbk 96 td Bessubbthitiall9aligidasviticthesur e
mechani sm being used with the device 10. &0094] I n anot her exenpl ary

enmbodi niats 20t fpuseethg ship neke3 Bis configuredie seatef least oneand peeferebly afsgrdes, pf at e

di st al ¢ of : Ll i to
subst anF T oo, Aschidfel? BEHipRHOE O Lt b oipdSe b Bab RO stfunalBE, 10,
clip traddptedQo séatioppadedIens bpieair ntite clipslthereinsuuck tiadthenegrottdie dipsl agr oper
positioning of the clips within the clip t t hus oW ng a

di st al - ABally dgngd yihgae aRAsGC SeTheteRIbY ?mégqcirgﬁgt?% WP EROEAR R Uat  on of
the tri g&ﬁféureh% s%? abuk h%%& %gﬁtqﬁ'eﬁ t%.ﬁeg)rb-]'cais 8 vqﬁxtir"?‘fhle CHF %1‘% 30 Gurldge

illustrated exenplary e eeder shoe 34 des atang 82a
f or med annefastupeg.i Apeson flkilled Bd4ke sthenlbafprenmade thatthe dhapey ©z¢, and tonfigoratiemgagi ng

f t i 30c f d..i t lip.t 3Q. | ... th | f
ohe Ot ngP B 2RE AT GRS andlsTaing gibs shaps il A cardiueRgn Bf Sy R | o
track 3@oskdabvitdsiict fstaplRestRbtedi®Be Rdeivad e Abreotdia VaATRGYy 820 | | nDve

in adistal direction fromone openin% 30c to the next opening 30c in the
clip tr éshnigues cohbe vyedaigeisechel oflipttrask BArig rgfzia asilipisuppiy vobehe plgn@deshafin t he
clip tragk 30 will prevent the feeder shoe 34 fromnoving proximally to
return to the previous position, as wll be described in nore detail bel ow
[0095] In order to facilitate proxi mal novenent of the feeder shoe 34 within
t he cli poa9eaThe Alp 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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the feeder shoe 34 can also include a tang 82b forned on the inferior
surface 34i thereof, as shown in FIG 3B, for allow ng the feeder shoe 34
to be engaged by the feed bar 38 (FIG 4A) as the feed bar 38 is noved
distally. The inferior tang 82b is simlar to the superior tang 82a in that
-17 it can be angled proxinmally. In use, each tine the feed bar 38 is noved
distally, a detent 84 forned in the feed bar 38 can engage the inferior
tang 82b and nove the feeder shoe 34 distally a predeterm ned distance
within the clip track 30. The feed bar 38 can then be noved proximally to
return to its initial position, and the angle of the inferior tang 82b wl|
allow the tang 82b to slide into the next detent 84 forned in the feed bar

38. As G[BOQB\]'A%%%M RP} REder3hy34 8 kNow inthdie detall SRFIGE S AT &d ¥, ahdARad BOYS 822,
82b and opéni ngs Oc or detents 84 can be used to control noverment of the

f eeder alhpted B4ligetnidmnving elipsl thypugh thelelip track 3D IWhilathedfeesier shosi¢ camhavegned, t he
f eeder shoe so0 includ orned t ereo adapted to

L oo of CoftiuoRs anlf vHih Bedhadhidle canta ROl i diVe plipR e RRE S

di st al -dmpsiack BOSh bh exendilshyleh®b@nRAEthe Geedbr fBSe BL B Ngdh@rally elongateshipee 10.

Wil e the stop can have a variety of confgg@ratlons FIGS. 3A and 3B
i |1 ust r¥itiepraximal ppd @laﬁqber@zé% éﬂheah@)ﬁlstah@ﬁdf d@p b pénptesitogradle thet endi ng i n

an i nf %rbﬁ[? g@%ﬁ%ﬁ]g?ﬁ'hﬁe‘%ﬁp%&@%%&sﬁﬂmé&@{é h]tﬁ«?ﬁl(;f ké%k 3%B)Inf ”md on the

clip trac tang I'S pos suc It mn engage
t he st oifiustang ekd@plary etdﬂmduherp, tht datak erRlB4bie mustaatlilt:geﬂehapsdhﬁﬂ saa41ng$ VN a

d | f 34 d
the. f ccuabas PaFGR of RETE T @5%%5@%'45%&@3@%53 rpesee o shaged AR st  at s
an eﬁenﬁl'nﬁéd/th&%ﬁﬁopﬁfovagg {Héraddefdc&' éﬂﬁotehgagfs |kl n?&@@hﬁé‘nd: ANt inffhe €l 1 P

track 30 of the jaw retafning assenb shown, the feed bar 38 has a
gener al Jlays 2@Iae m\gkhbe dshasp@l nmmcbre detadt bqlaw dihg dditaé ead 3@1@@ GB@urﬁesmry The

proxi ma (ﬁ ath fh t Hl 138a 5an be ad R b e15% feed bar
coupl er 8 BT ERAR {S’H °\Rn B OT X GloS g Ty ?FB?’B c‘fé’{ga‘st WE)B The

f eed bawwﬁ@qpler 50 can mate to a feed link 52 that is effective, upon
actuation of the trigger 16, to slidably nove the feed bar 38 in a distal
di rectlon wi_thin the elongate shaft_ 18. The distal end 38b of the feed bar
38b canl08¥]daapatha eﬁernﬁlafyeemwdaﬂerwb%ﬁeé?r sheg 34iean alsodasipfatepturesi®odi nent s of

whi ch afa?ihﬁilfp afrﬂ pen thoﬁt’ﬁf %Qeéﬁoiﬁggfﬁthfnﬁh@élﬁfﬁédk‘%, érgi tgwh ﬁ;ﬁ%aﬁ*St al - nost

clip dlspose ip trac Into the jaws

di scus smelvennplrmmnal detvaimknthf tiefeeder SlxREY vAthipthe\dlip Ltfab}y 3oreStdhaneadfigtdton

proxi mal .end 38a of the feed bar 38 can |nc5ude ﬁ' Eature &

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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prevent conpression of the opposed sides of the proxinmal end 28a of the jaw
retainer shaft 28 (FIGS. 2A and 2B) during use of the device to prevent
acci dental disengagenent of the teeth 31 fromthe outer tube 24. In one
exenpl ary enbodi nent, shown FIGS. 4A-4C, the proximal end -18 38a of the
feed bar 38 can include a protrusion 39 forned thereon that is adapted to
extend into the opening 29 fornmed in the proxinml end 28a of the jaw

retai ner shaft 28. Wien the feed bar 38 is in a proximal-nost position
(i.e., when the trigger 16 is in an open position), the protrusion 39 wll
be positioned at the proximal end of the opening 29, as shown in FIG 4B,
allowing the proxinmal end 28a of the jaw retai ner shaft 28 to conpress to
al | ow it 0 iilled Poriftaft).| sk Wabh HiRE thetklar BHREEdd dMliEy LiichERA bar 38 1's
in a distal-nost position (i1.e he trigger Isin | east a
parti afolnyted:incthefeegbbm 18 aan)engﬂtgﬂehqm&muang ﬁZIsandImee tlbe feedsii ahpo Aédistallyan

or cv et L O R g P T R el ot W S ERR PR Fised Rl ¢ 25,

This i & @k ﬂoCité|1ﬁlhhb/po@ﬂ1‘6§nérﬂgﬂ@kk§gléiwthélﬁlféiﬁﬁ td SRBevillaMbw Ehe tBfg 8310
protrusion 39 wll prevent accidental disengagenent of the jaw retainer

shaf t slglefintgthe next detend 84 fompred in thedfaed bag 3B As previdvslydetads @ vanghy pEOtHSIGS. 4A- 4C
illust e 9 shape with
r ounde b de e Bhas A SR eflne SE P QAR R BLPEFuRTT0 LORRY D 02P2

Si zes. mhooémént affhkedeedasshob 0WRvithin the Clip trddk 300d 4E, the pr otru5| on 39' has a
cross-sectional shape that is sonewhat triangular with a tapering end that

is adatgdto extegd betmeentheﬁresfieth 31 to f ther ensure that the

pr oXi s prgxionsly meatipneq, the feqdfreshos i Fan A% inglyde & sfop hormed areat 8y dur i ng
use Jof 1sta|a§pt€’(ﬂ6' mbRinfent BAfRe BB hOL ﬁﬁ%&pt%%d@ﬂ shBe A% iRk di@I-mogxanpl e,
FIGS. 4F-4H 1l lustrate another enbodi ment 1 n which the proxinmal end 38a' of
t he f epobitidyeand3igere arcinodtdips temimpnginrths does 139 AVhibothe stop ivanl havweer wotyadd spaced

or event O HAT B IS oY PRI tupseclbteth Rttt allar . 26

when t baedd@@sinRarin@8ot dirdcodfople |thé' Q16 taRP318 (FIC. 2Bpfoshed\on the cip G 4F,
and when the feed bar 38 is in ggﬁgf]%t al - ?T%StngSI(tl on, };as shown |anI G 4H.

Conpr efagkoty. ofhetthied tapg 82¢ waosiipeedzgch Bpt it wall prgage élearqnéan&hl&rqn thgckian only
occur waa%d e tﬁ% felS" h§e8%4 Rifthd &1&&3{ ;?Jsﬁ%ﬂ' %%Bgi}?egg%t Prﬁhbéft the

teeth are posl ioned ween t e prottusi ohs own in FIG

4G [ O6fe9gedesshoas4 ahd theffeeaMbap A8 wheiveiatalip Beshly ishiepleesdd bar 38 can include one
or nore detents 84

[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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it g

formed therein for engaging the inferior tang 82b fornmed on the feeder shoe
34. The quantity of detents 84 can vary, but in an exenplary enbodi nent the
feed bar 38 has a quantity of detents 84 that corresponds to or is greater
than a quantity of clips adapted to be delivered by the device 10, and nore
preferably it has one nore detent 84 than the quantity.of clips adapted to
be delivered -19 1 by the device 10. By way of non-limting exanple, the
feed bar 38 can include eighteen detents 84 fornmed therein for delivering
seventeen clips that are pre-disposed within the clip track 30. Such a
configuration allows the feed bar 38 to advance the feeder shoe 34 seventeen
times, thereby advancing seventeen clips into the jaws 20 for application.

The det a ) idi st.ant fr e 0.ensure
Chat 't kel i dr 2l 38 S Bk S BBy iohaY Sipbh Mo 0 R ASp R Efend g
time thée bpathd®rfodfed ia thoprarined end 081 Ghe JIW&C@BEQSM&Q&”WII&E@Q bancl ude a
feature to control the ampunt of novenent of the feed bar 38 relative to
the cli}P simRIozmal Qashpesitiani-powhen thedrigger 16 548 an epernrasitiony theRgBusiathoe 34

i s adva at ed,
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| engt hp%%g{i? %gmalg%lo%&%}oélﬁgﬁ’ (ta%ﬁi)r?/%&g 0 |%ﬂtﬁ%{$§ﬁ%{nﬁ aﬂfl &?ﬁ%é%?éoftorc %is%lnon 86
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bost 11 oot FEE SICR I regioulsT aaBrerasso s BREbge ISR ehEST eed” bar
38 to aﬁ%ﬁfaﬁ&l 1hwilf gevtak a&hﬁ&tﬁﬂls@ﬂ méHt %ﬁ'ﬁkgjﬁ}éﬂﬁﬂer@h% 28 éRm'hé Buteach
advancenent of the feed bar 38. 6(1]GfaFIG. | ustrates one exenpl ary
embodi nhe 24 furing @doéthc@lr:vme) Wﬂnalt: FI@S HT eltnstrate gpretrusian Ikevitigst al end 38b
of the feed eff hQ drlve éﬁlStal nost clfp from

the clf taP$§ l?r%$6's?°r%‘t°8vt?h T foe edted@gsm SR e Jitee? S Used to

mat e t hethadkyiaies ahd didest Fot Bﬂm;ﬂ@@d sidwn BEIGRWMD ki 4118hé plotatibABEhagabOdi Ment
t he proxi mal end 40a of the advancer 40 is in the formof a fenale

connect gPssIsetionakshapehatig spewhat dniangulap withg|tepeeing gt that ispdanteditogitende di st al
end 3896t8/éen tﬁgtetﬁ%fi B rt® enshRCHAKE PRI ImA L@ 8] S 1ROy fetat Gl ot &5 1O the

feed bar
not be compressed durmg use of the device. More than one protrusion can also be used. For

example, FIGS. 4F-4H illustrate another embodiment in which the proximal end 38a’ of the feed
bar 38 includes two protrusions 39a, 39b formed thereon and spaced a distance apart from one
another. The two protrusions 39a, 39b will prevent compression of the proximal end 28a of the
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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can optionally be integrally forned with the feed bar 38. The distal end 40b
of the feed bar 38 is preferably adapted to advance a clip into the jaws 20
and thus the distal end 40b of the advancer 40 can include, for exanple, a
clip-pusher nenmber 90 forned thereon. The clip-pusher nenber 90 can have a
vari ety of shapes and sizes, but in one exenplary enbodinment it has an

el ongate shape with a recess 92 fornmed 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 -20- ''3
clip-pusher nenber 90 can al so extend at an angle in a superior direction
wWth respect to a longitudinal axis A of the advancer 40. Such a

configu i Dr: {.

£ ack- 357 His BB 16"y LG FhoRrHha MBIE L S5 bal 55 (1 E000c AbReIDRIT
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exenpl ary enbodi nent oI cl.i E,prSher advancer 40'. In

this entSBeh 1gurafien aligws the &5 alh%‘%fﬁ@fi"%e t esfeed;er F*{j’ﬁgpﬁe}‘%‘#&“ fi@esow and it
has a sppldyy a@%@ﬁé evenielh gﬁﬁg ihtd tﬁ@ﬁv&g'ﬁt @1'6 pgﬁé';tloﬁmfhé B@t’é@t@fM atdhldse, the

advancer 40" can engage and advance only th stal -nost clip disposed wthin
the cli prelfarraldk eqBdistantt foorh loee proflser XDenstte thatitlse fader shoe Heis pogaged amd ng of t he

pos t § oAt BB e of ek Mol BH ey o8 B el 5 i st rat o the ol 1 p

advanci ng assenbly in use, and in particular FIGS. 6A- 6D illustrate

nmovenmen{ombo m fe@Fshr lg@rcaﬁ&smﬂcmde alféurs kd Eorirobhi arduhtofasiianest dffige f eeder
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e di s AT & et o0k G Rl R ekl iy hhun BEEROEIVARRRTT Y

restingopysi sﬁngwcltphﬁtoftbeﬂmajo %hlleSa vafiey ditexkhiqats sl usq@bdicohsl theidikkal hat
t he protru5|on 86 iis positioned proximally within the elongate slot 88 in

the | aRfPeVENsIe £ U ffod DERIS. Than PRIRITY & adgen the feed DaE d3icaf ipslpde 2 he clip
track 3 rcﬂﬁlgron%ﬁsfb’rlmeﬁghér% thitGy h(‘l;a?)tehq% Bgﬁlé@%yhaeé@éwéa%ﬂnﬁa%gnesgtaﬁdéﬁgﬁ%r shoe

34 is in a proximl-nost position suc superior ta a-on
f eeder $SBEEIB2B) rmedjagthd jam tetnindnehaft 25 i Thed lemgtls of the skot B8 is affvetivertg liddt 1

formed in the cI| track r oxi mal nt,.of ,i he feeder shoe

34, and TRHEMEHOC RO PP aSbEroB, T By BV EIbOLRe S5 | SFrOiBE woen

the firstugdaherted B4Absant shdeotReANdhEatKimal position and a fixed distal position with
respect to the clip track 30, thereby allowing the feed bar 38 to advance the feeder shoe 34 by a

predetermined distance with each advancement of the feed bar 38.

[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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842 in the feed bar 38, such that the inferior tang 82b is biased in a
superior direction by the feed bar 38. The detents 84 in the feed bar are

| abel ed sequentially as 841, 842, etc., and the openings 30c in the clip
track 30 are | abel ed sequentially as 30cl, 30c2, etc. As is further shown in
FIG 6A a series of clips 36, |abeled sequentially as 361, 362, ... 36,
with 36x being the distal-nost «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 noves distally, the inferior
-21- | tang 82b on the feeder shoe 34 will slide into the first detent 841
in the feed bar 38. Further distal novenment of the feed bar 38 will cause
the fi c4p-putheememBarot nalrgssiend aan amglerin 8 supeziog degsion yuith reppsghioian FI G 6B,
and to f€ | st al

di rect |1%H%¥£%§Q%ﬁovﬁg?%e %P%c%éoa%, cfis Icﬁn@g?dglf ¥ 3 g?‘%% thgg:%gﬁﬁ %}gert"}]&m%lr gét) al end
of t he tekxteaghin® thé clip traiiﬂk J0rto ehgage awlip ewvldiertbe rentaarider @Bthe h&'&nberetﬂ) dxeemd88 i s

prevented fr.om further tal n this OSI t| feede shoe
B has sHonRie Dparls B i et DA ne o Pre iR Sk rralai P Beary SF e

362, . .clip % shePMrlehibBr $0761 &1 dd%ﬁc!eﬁ% %ch%yen?ooﬁfrﬁéiﬁttﬁé E'I‘iﬂlﬁﬁisth REABED0 i§ he
superior tang 82a of the feeder shoe 34 has been advanced into the second

openi ng;hglﬁlbanmm natrew ehd p has askalBcess 93t founett in thy digtaheiostrend dimezent. &f usehe

f eeder nd the inferior t 82b on th eeder, s 34..i til

e ot dhegantet 40 P4 EndSeeab i hD T Fadhnt Bn b RBPGH RS MR SRR bt ( ne
feed bay ig@ the jais ROEThiid dutlto (R Positidhing 5 fle fEASdak B8 WhiSh @WNdably frlotable 6A, t O
the final, dlstal nost position, shown in FIG 6C wll also advance t he

di stal hmenelﬁxsd peaimmlijapd éIStaﬂméoajlm @@revnws;)achsq%wﬂar as shown in FIG 6E,

di stal novenent of the feed bar 38 will cause the clip-pusher nenber 90 of
t he ad I r 38, to
engage P2 AT s WARRGARMEISEIR! 7 yoRamalh gl PES B, U0

advanceD illoetratd mpvéiﬁem ofithe féddéoar amltﬁm thash;sﬂmwmoltn aﬁa@ce fife.fedder stroe GXerrpI ary
enbodi e t he advan enga e and at e van enent of the

i ot al -FHsHP SYPPY %ﬁ%%ﬂéhg e ‘fainﬁa 4D ATREALSHH- ¢ he
feeder Jhe @hp?‘iﬂto e Jﬁvsrf(‘)s Utte CBHIEOI%H%SI ift |therm§1tsm§ |12 Bhat QveEdsm td acRAYARE Bl

di stance t hat greater than di stance travel ed by the feeder shoe 34.

Such aadmmgmlsmbdmmlhbﬂ dvgnseed|iy monedefdibbeddw.nost clip 36, E to be advanced
into the jaws 20 wi thout accidentally

[00103] As shown in FIG. 6A, in the resting position the feed bar 38 is in a proximal-most
position such that the protrusion 86 is positioned proximally within the elongate slot 88 in the
jaw retainer shaft 28. The feeder shoe 34 is disposed within the clip track 30 and, assuming the
device 10 has not yet been used, the feeder shoe 34 is in a proximal-most position such that the

) 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

-21-



advancing an additional clip into the jaws 20. [00106] Once the clip 36, E
has been partially or fully fornmed, the trigger 16 can be released to

rel ease the fornmed clip 36,x. Release of the trigger 16 will also retract
the feed bar 38 in a proximal direction until the protrusion 86 returns to
the initial proximl-nost 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 nove proximally since the superior tang 82a will engage the second
opening 30c2 in the clip track 30. The inferior tang 82b will not interfere
wi th proxi mal novenent of the feed bar 38, and once the feed bar 38 is in
the initial, proximl-nost position, as shown, the inferior tang 82b wl|

be posj.ti 4. det I1h t in the
52" b B2 S, B B 34 A Sl R RO e, g 1Ry e B8 BlbnePdReLY (1
i nt o thevémaus oPhe fadkdtbar @hefill casé thetfirstrletzht 843¢0 endage the idf@riot targ 824, @51 or tang

82b wil| be engaged t he next deten i,e,, detent 842 forned in the feed
bar 38showgdnd ,aflg{oaﬁaveatfa)é%?ﬁe&%ee?éé@%ﬁl&%@lyé&pmﬂew@@ B distally
i nto the.mext ASBIRINIGH FIG: 6, wiRRRAL mnﬁgsﬁﬁ@mme%ﬁa ef&& faﬁﬁe\3.f2m§ar;u@9'10$ he

distal-nmost clip w e advanced into the Jaws an el ease VWere the
devi ce 83 thepwmtitgnea sipfe2l; tler feedieat 38 nopmventeadf frarh fipther distpl mosementt Bethiscl i ps,

the tri 6 t ed t ti . On he | ast.. cli has b
app | eoUTEIT e ERer 0 4 e E et R A TR mbne T Sigenih p st e mcan
engagesg nee,st 0Bl Fithin thd SliPRadk™® B3l d gredeicdmined QistcPr ENEQIpefibh thig2adifst al

movenment of the feeder shoe 34. [00108] FIGS. 7-9 illustrate various
exenpl theyeadonshonfhihes bfenadedniced ity e aerond spenmig 3 Oc, ethe elip ackf 30 topraventFl G 7,

I mbodi f ' . ' I [ d,
e ) RS i er o<t e oo oo 2 SniPe Pl 0 4han bt BA B0 1Sy g

Wi th egiapebiOme fing deert 83, iBtht Jdardr 8 the jaw retaining shaft 28. O her
t echni ques can, however, be wused to mate the jaws 20 to the jaw retaining

shaft 28. For exanple, a dovetail connection, a nale-fenmale connection,
etc., CUHONMpussaent of the feedibar &% {romitheinitiphproimalmogidosiioaghavnyn Fistned  wi t h
the retaini 1 ol i j ) e adapted
to recg?‘v@ tgggﬁ%lg& 1§t? ﬁ@?set etgi &gg’ﬁs?ggﬂﬂpflﬁugaf ﬁgpﬂ?i%ﬁaﬁ%éot?ﬁgﬁﬁ)%%ﬁ% n include
first a6dnwahojads@0pdspatipuar, aestoemsn FEGHE, 86tal moatment of the\faddl wr 38 walli ve to
one anot her,.

o1 s cdote By YEse e et af B ANvEr 80, WhEkinAtegtrors o of B
feed bar 38, to engage the distal-most clip 364 disposed within the clip track 30 and to advance
the clip 36, into the jaws 20, as shown in FIG. 6F. In an exemplary embodiment, the advancer
40 will engage and initiate advancement of the distal-most clip 36, prior to engaging and
initiating advancement of the feeder shoe 34. As a result the distal-most clip 364 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 in a
proximal direction until the protrusion 86 returns to the initial proximal-most position within the
elongate slot 88, as shown in FIG. 6D. As the feed bar 38 is retracted proximally, the feeder
shoe 34 will not move proximally since the superior tang 82a will engage the second opening
30c; in the clip track 30. The inferior tang 82b will not interfere with proximal movement of the
feed bar 38, and once the feed bar 38 is in the initial, proximal-most position, as shown, the

inferior tang 82b will be positioned between the second detent 84, and the third detent 84; in the
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menbers 96a, 96b toward one another. The jaw nenbers 96a, 96b can each

i nclude a groove (only one groove 97 is shown) fornmed therein on opposed

i nner surfaces thereof for receiving the legs of aclip in alignment with
the jaw nenbers 96a, 96b. The jaws nenbers 96a, 96b can al so each include a
camtrack 98a, 98b fornmed therein for allowng the cam 42 to engage the jaw
nmenbers 96a, 96b and nove the jaw nenbers 96a, 96b toward one another. In an
exenplary enbodinment, the camtrack 98a, 98b is forned on a superior
surface of the jaw nenbers 96a, 96b. [00109] FIG 8 illustrates an
exenplary cam 42 for slidably mating to and engagi ng the jaw nenbers 96,

96b. The cam 42 can have a variety of configurations, but in the illustrated
-23 e%oﬂl migl it includes a proximal end 42a that is adapted to mate to a
push r di scussed in nore detail below, and a distal end 42b that is

adapted to engage the jaw nenbers 96a, 96b. A variety of techniques can be

used t[Q0T0H) Fhé PRcss FurBe tePedtbtPtoRidSince @bt clibtitoitie fatwe 20 Wit ¢ash ed
exenpl ary enbodi nent the cam 42 includes a fenmale or keyed cut-out 100

f or mecRctustiorphthe Higgentin gheanferigr tang 82k wilkba¢iigagadrbythe newt ﬁﬁ@nt 102dstetned on

t he diggt f in nore
det ai I§4 %rﬁ%g% @él?%a baf]lj tﬁﬁg‘?r a e%&ﬁ% o-éﬁg%fgrg%eg ﬁ@ﬁéﬂlﬂgﬁg\tf\%ﬁﬁﬁe mal e
menberinfbGRe fiexs operin pe., bﬂsmingczﬁcgasﬂﬁmdﬁ track 30)@and thepkistaimodeligwili bait 100 to
allow the two menmbers 42, 44 to nate. person skilled in the art wll

appr ecadyensed e thedawe Aharidreleased- t%frep@g Mevigg 1 Gincludes dpredeirmrned #eoynht egral 1y
for rTEdodt‘Q‘l g?n%{]%e@e‘ﬁ@egg{lps m% 1k B bﬁ%@ua%%ﬁslevmteetnh RUBhck (Jé]‘s[i' n be

adapt e eto a éure nk asse scusse I'n nore detal bel ow,
f or nohasbeert dppligd) shie stapd e44 thmlﬂilrtl Mgéiém oanhe Ededdrishec 3ocanhmgpgathe 86p tap@0110]

As hs rthr sho |nFG th m 42 ca nclueaprotrusion 42c
for'med %Blﬁ’tf Otgpg:agrﬂ.t T is ”LQVF’BS\IHI"SgaITeefO%‘i % hin an el ongate
sl ot 20c forned in the jaws 20. 1In use, the protru3|on 420 and the slot 20c

can f upolonFIGS. i@nms@atewmamkeﬁm@éo gohélﬂs@ﬂdcnlp foRhiigAgkeabHENDl y. [00111]
Referring back to FIG 8, the distal 42b of the cam 42 can be adapted to

engageRefawing fiasytoBieh ds 2n oemplas lgmbW\‘meét of tb%ﬂrﬂWéQQ agst showahdisquesdoush be used,
carmr reie i s £ SPiafite a BRRRANIRRIon 08 4V B} MeutPOF ol PRSIV ©
recei vm@s;idmemgaéat}i Vaﬁkﬁle& 8ﬁ1 the9 &0 raﬁlntnlg&hafﬁ%.n@ﬂiéﬁ‘fe‘éhrﬁﬁﬁes can, bmvdeﬂerusse as
used to mate the jaws 20 to the jaw retaining shaft 28. For example, a dovetail connection, a
male-female connection, etc., can be used. Alternatively, the jaws 20 can be integrally formed

with the retaining shaft 28. The distal portion 20b of the jaws 20 can be adapted to receive a clip
therebetween, and thus the distal portion 20b can include first and second opposed jaw members

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

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

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

(only one groove 97 is shown) formed therein on dpposed 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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shown in FIGS. 1 OA and | OB, the cam 42 can be advanced from a proxi nal
position, in which the jaw nenbers 96a, 96b are spaced a di stance apart
fromone another, to a distal position, in which the jaw nmenbers 96a, 96b
are positioned adjacent to one another and in a closed position. As the cam
42 i s advanced over the jaw nenbers 96a, 96b, the tapering recess 104 wl |
push the jaw nenbers 96a, 96b toward one another, thereby crinping a clip

di sposed t herebetween. [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

exenpl ary enbodi nent of a tissue stop 46 having proximl end and distal ends

46a, 4%91b{>c-{1m%ﬁnt 12810 dg?L 1%Q aﬁ%ﬁd 252?%12{3@ gga‘_”f)?%detg e 5% ush?czlcgﬂj éﬁscg S n‘f fpd of

t he cl rac Ioni ng i ssue Mo the

j aws ZQnoermveélowmﬂatdlstle@debmam adapted)ﬁb énghgghajd“ymfeﬁnbeieotsw%la Athe clip
track 30, or it can be adapted to mate be mtegrally formed with a

vari et yagsty of Webmq%mhemeé tematerthe e%ﬁ tofhe pyshgod td byt inpthg ilsgraigd t he
tissue e%rﬂﬁa 1 Y%e%aﬁl%ﬁﬁclh&%ta ﬁrﬁale%?ﬁ%ﬁeﬁgutt-ﬁnsﬁ@tfo g?ﬁ & ’an&iUCt '
all gned the ] aws r

shunt, etc. here etween to position an elative to
t he taragqitedsuotrecew%sa mélewnkéymethber 102 férhed dn shieadistelnchd4@b of thetpush tadsilue st op

46 | tiall h d. Th st I d
cont | g E e DR 5 SR R Brokt stk F1E- Brhic D EERe e uTh A oo o
ot her 2608 hd HBR mehir 9h2hla ik BoRbuoRé: bithstipe 5t @8 oo 200 @) SO

optional Iy ‘include other features to facilitate novenent of the clip there
over. afow tlecmwpheans%wém miage. mmersqms,kﬂidden thmgllhanmﬁcna@e thatthe des 42 r anp

47 fornme ort t ng, 46b f nt ai n n
21 1 ghned i e EF iR oBRhang v i Sl PhoBueEih 55 s oy ha PRITIZPE 4Bher armp
47 can cﬂhﬁé}iﬂsﬁﬂﬂ@ﬂﬁﬁ behdabtéd tofndt®to'd dssutdIRieAbaMsly  disthsdRE 8 Bidtd digait he clip
from becomng msaligned relative to the advancer assenbl y 40 that is

pushi ngpetae fermeyingithe push rod 4 apd thesccamai?. relatipetodbniagisi20l ed in the art will
appreciate that the tissue stop 46 can have a variety of other

fi i df litat
advangdoaHio s is Sffiercho i RS b 48 o 12iep ho ol B Aol AR B Tl PoC e
stop 4aheraoruhet is ﬂdapsddawbe s]ﬁdaelytnesawd weithop adl Elongatpsisi 20cdbrnkd inuisd jaweleri or to

the | 20 and at .a ion_ that al essel t etc. to be
ecel v au%&i%%tﬁusme‘l éwiﬂ*foﬂot cfa élmtmé? %rﬁbmoxgnéafo@ eeﬁ'ﬂeellvp 36 is

posi ti oBkeinDeIWRER. t he jaws 20

[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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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 exenplary internal conponents of the housing 12 for
controlling clip advancenent and form ng. As previously discussed, the
surgical clip applier 10 can include sone or all of the features discl osed
herein, and it can include a variety of other features known in the art. In
certain exenplary enbodi nents, the internal conmponents of the clip applier
10 can include a clip advancing assenbly, that couples to the clip advancing
assenbly of the shaft 18, for advancing at |east one clip through the

el onga i t

For i e SR G AP0 B 7520+ HBy sk B S Op a8 o B Bt O
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[00113] FIG. 12 illustrates the tissue stop 46 in use. As shown, the tissue stop 46 is positioned

just inferior to the jaws 20 and at a 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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first recess 108 preferably has a size and shape t hat alloms a portlon 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 novenment of the
trigger 16. As shown in FIG 14, the first recess 108 is substantially

el ongate and includes a substantially circular portion fornmed therein for
seating a shaft fornmed on a proxinmal end of the feed link 52, as wll be

di scussed in nore detail with respect to FIG 16. The trigger insert 48 can
al so include a second recess 110 fornmed in a back side edge for receiving a
closure link roller 54 that is coupled to the push bar 44 for noving the cam
42 to close the jaws 20, and ratchet teeth 112 fornmed on the bottom side
edge thereof for mating with a pawl 60 for controlling novenent of the

t ri ggercxampplarydeafjres inglidg ag e@s—ée"dtup meﬁmrelw&r&pmﬁqumgmoww Pf]heT%Q%xerrpl ary

feed b (o) r nd it

can bqud& ‘Wﬂg{ olﬁg%lhg ﬁ@e{p’)‘lf}%gg ot gk hff' f{)]rhgldﬁleg %gg}eﬁg\g %(?E%E H‘g di st al

end of clip éorfrﬁ(ghshdmﬂiy, and@ chp quidltity mdacamlfcbrehdqcmfngtaemhmntglméshpsaambmmgs ed to

mat e t he feed ﬁ@é coupler 50 to the proximal end 38a of the feed bar 38, in
di

an exeﬁ%ﬂﬁ Vig iment the feed bar coupler 50 is forned from two separate
hal ves 50a, 50b that nate together to nmaintain the proximal end 38a of the

feed bapo 13131:1@99'1@h@b\&ﬂ@ﬂrate\%eaeﬁstaedemﬁaaemwasf haliy eévaﬁeiag aé%bryqq%éﬂer

define a central shaft 50c having substantially circular flangés 50d, 50e
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relative to the feed bar coupler 50. The feed bar coupl er 50 can, however,
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th ith the feed link 52. [00118
oL her ARSI hASF b AEL b KB PRI 11, (P feed |k 2 100110

FIG 1 n exe ary ee whi ch can extend between the
trigger insert 48 and the feed bar coupler 52 In general, the feed link 52
can ha\e0H 65kiles tldntfustatey thel teigger inseﬂéﬁ@mﬁleresdw@b Mictshaperafithateiggarnosedi4st al

ds 52a, 52 d 52 abl within th
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be adapt ed pivotally rotate within the first recess 108 of the trigger
i nsert 2gandiancelaiggte pottioni 48y thaids Qdai?@géir eXtmdslatotand@é’tt@toﬁhvmggﬁhkﬁ fEed |ink

52. -I_hecexclitI tpgrltlon Wga gaznbmc é Q %oreel%g exte 5ing5 ?her roug %9 ?éacelvmg 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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couple to feed bar coupler 50 and thus, in an exenplary enbodi nent, it

I ncl udes opposed arns 114a, 114b fornmed thereon and defining an opening 116
t her ebetween for seating the central shaft 50a of the feed bar coupler 50.
The arns 114a, 114b are effective to engage and nove 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 |ink 52 couples to the housing 12, and it
can be positioned anywhere on the feed Iink 52, but in the illustrated
enbodi ment it is positioned adjacent to the proxinmal end 52a of the feed
link 52. [00119] In an exenplary enbodinent, the feed |link 52 can be
flexible to elimnate the need to calibrate t he cIip advancing assenbly and
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l'iquid-crystal polyners, glass-reinforced nylons, and carbon-fiber

reinforced ~versions of these and sim|ar thernopl astics. Fiber-reinforced
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link 5 I

achi ev e e e T BRI R ink SPUA A Sl Bty ©

st r engtelonght® GHapE Jwithl pESkimbl #adldifal dnisi524; 421 Thecproxiembmt §2acik agaptedtanci ng
assenbly i i nitial sition, wherein the trjgger 16

[ 7A sh
is r estrgﬁégtylrjfﬁgﬁt%& ngpqeg%ﬁ(%s qtﬁ'@ e riggey ipsgrt 4 % and thus, as previously discussed,
it can include a shaft 53 (FIG. 1B) extending therethrough. The shaft 53 can be adapted to

pivotally rotate within the first recess 108 of the trigger insert 48, thereby allowing the trigger
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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coupler 50 and feed bar 38 are in a proximl-nost 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 proxinml end of the elongate slot 88
in the jaw retai ner shaft 28. A first biasing nmenber, 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 biasi ng nenber,
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

mai ntain the feed bar coupler 50 and feed bar 38 in the proxinal - nost
positiPn [00122] When th&ﬁtrlgger 16 is actuated and noved toward the
cIosedeﬁ%?F@§6W“ng°@ﬁnePB "d8&he stationary handl e 14, to overcone the

bi asing forces applied by the springs 120, 122, the trigger insert 48
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second sta actuation, such that the trigger insert 48 is pliant

rel atisteeng. the clip advanC|ng assenbly, and in particular the feed bar 38.

[00121] 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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[00124] An exenplary clip form ng assenbly of the housing 12 is shown in
nore detail in FIGS. 18-20. In general, the clip formng assenbly is

di sposed within the housing 12 and it is effective to nove the push rod 44
and cam 42 relative to the jaws 20 to nove the jaws 20 to a closed position
and thereby crinp a clip positioned therebetween. While the clip formng
assenbly can have a variety of configurations, the illustrated exenplary
clip formng assenbly 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]
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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, 54c 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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can be used to mate the closure link 56 to the closure link roller 54 and
the cl osure coupler 58. [00127] An exenplary closure coupler 58 is shown in
nore detail in FIG 20A, and as shown it includes a proximl portion 58a
having two arns 136a, 136b with lunens 138a, 138b extending therethrough
and adapted to be aligned with the lunmen 134 in the closure Iink 56 for
receiving a shaft to mate the two conponents. The closure coupler 58 can

al so include a distal portion 58b that is adapted to nate to the proxinal
end 44a of the push rod 44 (FIG 9). In an exenplary enbodi nent, the

cl osure 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
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closure coupler 58. A person skilled in the art will appreciate that a variety of other techniques

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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froma variety of other materials, such as spring steel or reinforced

pol ynmers, and nore than one beam can be used. FIG 20C illustrates another
enbodi ment of a biasing nmenber which is in the formof a coil or other type
of spring 63. As shown, the spring 63 is disposed between the proximl 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 conpress when a
proximally-directed force is applied thereto. A person skilled in the art

wi |l appreciate that a variety of other biasing nenbers can be } used,

i ncludi ng el astoneric conpression nenbers. [00129] In use, referring back to
FIGS. 17A-17D, as the trigger 16 is initially noved fromthe open position
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beam can be used. FIG. 20C illustrates another embodiment of a biasing member which is in the
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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once the trigger reaches a predeterm ned position, at which point the clip
positioned between the jaws can be partially crinped, the anti-backup
mechani sm can rel ease the trigger allowing the trigger to open and rel ease
the clip or to close to fully crinp the clip, as nmay be desired by the
user. [00131] FIGS. 2 IA and 21B illustrate one exenpl ary enbodi nent of an
anti-backup nmechanism in the formof a ratchet. As shown, the ratchet

i ncludes a set of teeth 112 forned on the trigger insert 48, and a paw 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 novenent of the trigger insert 48 wll cause the

awl 60 tq. ] 0 prevent
Potat i n O 9E pafEp 0L o by phRGy SEkPut Hane SRR AR D T S o,
at whi dip dispiosdd thérebgraredn. Gk enpldry Gehiquasdbafhelitating sedbotivalfhlbandygprtidie tri gger
16 to en o | os The predetern ne osi tion preferabl.y corres ds to a
posi ¢ Qi Shi i kg iS58 TR more Qskt vy OB BalD [yPPRlivh S fHEd o
embodi FRVe reldied tHeVdBy atlg‘\ﬁintg%ﬁltiﬁ% 2o ipal ki gder idder U8Rk RfittifRh  112a,

e.g., ten teeth, having a size that prevents rotation of the paw 60
r el at i pasitioneanstablowing spring i 2% tenfioraedhe feed baricgader eandrfeed kapdRiback tatten t he pawl

60 is engaged with the first. se 1 2a of., .teeth 112. ,The teet 2.can al so
el udonmar Rastticsy AW FldgRt ind5t 48 FerRu Bris RS shatich; e popuETHR B T ot
has a Birddved Badk talith HBaltpsitiDaws weil), tﬁ&eﬁf%umr% thetidkiry Eink B6r @ésareddaplet he paw
60 is -32 engag}ed with the tock tooth 12b.” In particular, the tock tooth

112b pblfed pushpandkpreximally. t hat is substantially greater than the size of
the first set of teeth 1 12a such that a relatively large notch 140 is

for madﬁ()?gﬁ (r@gi@ gﬁx@f‘mf él{psah)gﬁgxl ]I(PJantafsgtixtﬂ:h}d]e avagggltoglaglle} ?e%hlr%]scﬁgtf&il?étt%ﬁ.\a% The

not ch size that allows the pa vot therern

al | ow ofyh¢ beviqall. 160n¢ exegplae lembbdiviehty theurpical tlgyappiiet hecandndudeot dntit 12b or
back toward the first set of teeth 112a. A persqon skilled in the art wl|
appr ec Mrchentsiefor ekl lgg Ao vemsRt ‘bfza{ﬁe W&ﬁg’ Whgnggﬁ%“@?’i@ BH-BACkYR | er si ze

than thecHahisticah ?fbve{ntefﬁé Rigkdfo #i6th loRertid &Llringra%}ﬁil PRsidg @?Sl&h veQr med
t her ebetween that allows the pawl 60 to pivot - therein. [00132] FIGS.
22A- 22oncelthausiggairesshesreepreddtarnenedpositian; as mhich pose the/Miprpasitientd baggeen thé i s

initiall d.t d | i tion, h [n, FIG ,22A h w 60
wl | cirpisel B PRl e SRELai Tty R E meeRi A Biae PFggbr 16
f r om opgREMS opéitdridieleakGhd/alty &to fosé REully P theldip, as may be desired by the

user.

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

112b, that has a size that allows the pawl 60 to rotate relative thereto when the pawl 60 is
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wi ||l cause the pawl 60 to advance past the first set of teeth 112a until the
pawl 60 reaches the notch 140 next to the tock tooth 112b. Once the pawl 60
reaches the tock tooth 112b, at which point the jaws 20 are partially

cl osed due the partial distal novenent of the cam 42 over the jaws 20, the
pawl 60 is free to rotate thereby allowing the trigger 16 to open or close,
as may be 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 nmechani smcan al so be
configured to emit an audible sound that indicates the position of the jaws
20, For exanple, a first sound can be emtted when the pawl 60 engages the

first set of eth 112 d,a |ffer ou ouder

ouna e it B¢ P ool 2R et B S8 2R BT st eSS s

r esul tsubstdh@inlly freater theigtie size of ﬂeqn@t%et meetm ezieguelﬁ fHaﬂEEElzﬁ%Bilhx%B ndichwhi ch t he
pawl 60 is engaged with the tock tooth 112b, the sound cates to the

user tl481s formeed besrecpghefiest paj of teetholdRe pad the tookseath 1525 ThaomptchrH0 haser can
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cer t aligedf P SyHife SRBHViTe b Bofch 436 fSriRaliibeRRben it Aty ik ] E1oitd_ar ound

the tissue positioned ebet ween formng process proceeds and the
C|Ip itserein. | east partially closed, the force required to continue cl osing
the jaws 20 around the clip significantly increases. Accordingly, in an

exenpl [ Lhe overlo nmechani sm ca 8o res tan et hat
cor 1ol 02T RS R 2, Aed b st TR RRR TR v bet e T IR iR ¢ ne
resi stiaced t@ard BRIBYEPIsARM, BRHIFIS FIG.INAL THepaH$ 60 811 &ﬁgegé ﬂfecfestrselcuﬂ red to
close the jaws 20 increases. The reS|stance is, however, preferably

sl i ghttesth gFlastheseby praventing thedrigger lﬁémn oRreaingo Furtheractuaion efise fipgenl Gor event
acci devpﬁl% w%gﬁeﬂ%él% t§ ];d'}agg V\ﬁ?l s?{h{eh s%%?e%m ﬁ? uAﬁl fhe a&ﬂ% }eac e];t he jaws 20

are preven gger i's1ni ua ed t he
f or ce doadhuli40@extto tb:wteﬂcmm 1tl|26 Des¢ &k@ﬂ@ﬁ6@feaéﬁt§ tlevieck wath mbhﬂm}ﬁm is
relatively low This is a tageous as t he j st 20 are nore

suscepioithe jpys %%ngaaaeilwﬁé meysEnot tBhfam pAPYeTAhe Vel osed.
The ovgy hRadwIBER3N: 38 oMtk he?éb&%ﬁwldgl%ﬁ@tr{gga%' t% oph 5fGoe24d nfay be

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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stages of clip formation to prevent deformation of the jaws. Conversely,
when the jaws 20 are substantially closed, the resistance is relatively

hi gh such that the overload nmechanismcan only be actuated upon application
of a significant force applied to the jaws 20. [00135] FIG 23Aillustrates
one exenpl ary enbodi nent of an overl oad nechani sm 62, showi ng an expl oded
view. In general, the overload nmechani smcan include an overl oad housi ng 64
formed fromtwo hal ves 64a, 64b and containing a profile link 66, a toggle
link 68, a pivot link 70, and a biasing assenbly 72. The bi asing assenbly
72 can include a spring post 150 that is coupled to the housing 64 and that
i ncl udes a bore extending therethrough for receiving a plunger 154. A
sprin 2 s disp € [.n and. t he unger .154
ext en?ilé1 4 56?# %eg%ﬁ’tag(zu%gﬁﬁ‘{ ﬁégéﬂ%gé{&%f%g Eﬂéa' ﬁ%eﬁﬁ%ﬁu ég gheaw cad pf?zc??%ﬂs Rrg?eﬁ%% t her eon
t hat ianad deapipadattieasepuitiallyedesed the fdree reiiitedgdo t5itinud bsivigthé jalvis 2B arfind an be
general ly, L-shaped and it can be coupled to the hQusing 64 by a pivot pin
156 exbeHp Sgiiwe e isrgsish ACBondmek. Han @ﬁ@pb@éeraboqlwsmpﬁwveqlwk 70 can
conta d ] : fi .t he pivot
Pk 70 Rane RS el e e Sl URAREs (e R Qe on I A e o 166,
The t agledr evolrdspthe 6&jstante bfithe overdoadbeechasm cadint@wadetes th fokdel reqiiredko El6se whi ch

can be, s]idahly and pivotall ositioned within the housjin 4 adjacent to
o op it 1Y Al iRErGeed he TR Su by AT/ B ShevBnERed et e e | e 11 ni
66 wibdiiRd R@@of&ﬁ@%a% R4 pRR eI 48R ath of tRE o FFRIR hiechahish VR a PI N 158
that extends through the profile Iink 66 and is that disposed within a
first resudt iftlgQawé 3¢ hre poewents dtoni dosihgwhén the trggdr | is-iBiiabpadiudied, thes4a, 64b of
t he housing 64, and slidable nmovengnt of . the of.ile link 66 w.thin the
nousi BRI ey BereBganics pr B il et fyely e ot Ba, 16sb

f or medpagtitutail§ adn@igebi®s dsithdga@® 20 BRIMEE Sudcenily/ BtheMgt défdinid Wfef Mtkyateot 160b

(only one slot is shown) fornmed in each half 64a, 64b of the housing 64.
[ 001369pen Ar e partiplly fewsti [The pyverload seshaniwe williagivatelmose readiby dheealyr ce from

the clj | X r. .t he L.5hh e i st ance of
the b ien S Toddmion STl erf Qoo a T o i L GOBIFEL W M ERABR00CS The
Spri ngsubsizhtiallp Bigsad, the rédiarice gotematilveln highSuetnthapthe overldad netBanidrd cii @yt he
profile link 66 fromeither rotating about the pivot pin 158 or sliding.

agai nsie achiated ypersprpdication qf@ﬁ‘&“l‘ﬁ?aflbfgéﬁeiaﬁﬂléﬁd tadhisdaws 20he force exerted by the
conpressed spring 152 is transferred through the toggle Iink 68 and pivot

Link 7801 B¢ IRALi118stF s ¥nk @RGhp 198 TR Ibb dinfenf®Pdn! &lrload mechanism 62, showing

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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to the profile link 66 against the housing 64. Thus this assenbly causes the
profile link 66 to resist rotation with respect to the housing 64. |If the
nonent generated by a radial load fromthe <closure link roller 54 against
the profile link 66 exceeds the nonent of the pivot link 70 and toggle Iink
68, the profile link 66 begins to rotate, buckling the toggle |link 68 and
causing the pivot link 70 to further conpress the spring 152. For the
sliding aspect, the pivot link 70, toggle link 68, and profile link 66 are
al i gned such that the sliding force (resistance to slide) is the force
required to buckle the toggle link 68 and pivot link 70. If the radial |oad
fromthe closure link roller 54 against the profile |link 66 exceeds the

bucklin t i nka n the ivot link .7 urt her npr esses
the sPPRBTEER. Bib ot hodsaet pad diguleato inéist i il in ot Gin By s <
shown RdusidB 64 calEbdchievBd by, Bt exdmBte? SfposéiskoRasiStiomBa I8 RaRURA thétd in the
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appl|esglélﬁeﬁg?‘{rog‘?b é %ﬁ%ﬂ% ﬁéll nk 66. The resistance of the overload
spring 152 will, however, maintain the profile link 66 in a substantially
fixed [00536] lwtse, thelpasiie tihie 66 odrclee @lapled adrebslvé H fored B Itiee dliﬁf@nﬁi@lgl er 54

i ncreases to a force that greater, than the resi stance ., a threshold
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vessel, duct unt, etc. tmeen en t cannot be further
cl os edt,o bidsehd mofile lai@i6i femin tither rdteating absutrtbe pivakpind 158 er siiing agaimst the cl osi ng

t f ot 1 f dto the - Ile link 66,
o e e e Fore Sraiaral Sprda e SeRHub TG SP a5 SRS B Scaust ng t he
pi Vot trdishkred %rs%ﬂhwgélem%h ah@pRBBIAN, BAANES 2 rbRfiohd ntieH: 85D Prléhe

overl oad spring As previously noted, the force requited to
act uate thmwotilpémk&écagms;thhmh@mngaﬁél Jawns thiscaseembily causes the pouile bnigﬁﬁ tod to cl ose

oo b sl i ReG IR T olSn 6, IS han Bt IR PER el i RTS | i

66. | nclogudé liniCrellad 54 apaRBt thB BrofllOBRK 66 &cBds!tke hemedtb lhd SivotAMKED and@t 0 cont act
with the profile link 66 and is thus in a |ower position, the profile link

66 cantogglo ik af.ithe profiledinkdifshagis garotate, byplding th%togglehnkzﬁ@ Bnd p@xsmséhw osure
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prof i | Bnk 68)kndprofileslink 66 are aligned such that the sliding force (resistance to slide) is the force

required to buckle the toggle link 68 and pivot link 70. If the radial load from the closure link
roller 54 against the profile link 66 exceeds the buckling force of the linkages, then the pivot link
70 further compresses the spring 152 as the profile link 66 slides proximally.

[00137] This is shown in more detail in FIGS. 23B-23C, and as shown the opening 64d in the
housing 64 allows the closure link roller 54 of the clip forming assembly to roll against the
profile link 66. As a result, when the trigger 16 is actuated and moved toward the closed
position, the closure link roller 54 applies a force to the profile link 66. The resistance of the
overload spring 152 will, however, maintain the profile link 66 in a substantially fixed position
unless the force applied by the closure link roller 54 increases to a force that is greater than the
resistance, €.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

-35-



N

slide within the housing 64, as shown in FIG 23C The force required to
pivot the profile link 66 can be |ess than the force required to slide the
profile link 66. Accordingly, if the jaws 20 are prevented from being
closed, e.g., by a foreign object, as the trigger is initially actuated, a
mnimal force will be required to cause the closure link roller 54 to
transfer the force to the lower portion of the profile |ink 66 causing the
profile link 66 to pivot. Wien the jaws 20 are substantially closed and the
trigger 16 is alnost fully actuated, a significant anount of force is
required to cause the closure link roller 54 to transfer the force to the
upper portion of the profile Ilink 66 causing the profile link 66 to slide

within the h [ 64 overco t he resjstance t he overl gad, spring
152. PR lmﬁgga‘%awﬂﬁ)ﬁwﬁaf‘@éaﬁﬂu‘mﬁlﬂt@elaew%&@,tthfée \apsiR& e RGhani sm
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required to close the jaws 20, the force is preferably only slightly

greater than the force rea;ired to close the jaws 20 to prevent deformation
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link roller 54 there over, and to allow a linear force tq_be applied to the
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position, t rofile Iink 66 can have a non-linear shape that corresponds
t 0 t hettham-beilese thanftior foece r8puteddo slidefthgyproéite lotk 66i. |Accprdengintif thh gawslces

required to cl ose .the cam 42 FlG 8).frombecom ng t.oo high., [00140] By
ey of PRHHESS THTE PARE BRSHpP - bY heoispabicpb GRne Goeeh R el Migitite 20 can’ be
non- | i@kl ke Wil b RRuEB@RFcafbe thB 8lo5:G6 BRR rolef 54 b fr{IRfcE AIY frketdBle 1bweradapt ed
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t he r epwten aighe profildlinkedtecansing the reoftle ligk b ta pivots Whent thadawstd ardrce will vary
Fher of BPAA Gy RREF SN lidkttnd 8 MO RN G Lo, + T L Pl Bt i -
required to cause the closure link roller 54 to transfer the force to the upper portion of the profile
link 66 causing the profile link 66 to slide within the housing 64 to overcome the resistance of
the overload spring 152. While the amount of force required to actuate the overload mechanism
can be greater than and can increase relative to the amount of force required to close the jaws 20,
) the force is preferably only slightly greater than the force required to close the jaws 20 to prevent
deformation or other damage to the jaws 20. A person skilled in the art will appreciate that the

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

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

jaws 20. Conversely, where the force required to close the jaws 20 is non-linear as the trigger 16
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the force will also vary as the closure link roller 54 passes there over. As
shown in FIGS. 23A and 23B, the profile link 66 is curved such that the

| ower portion of the profile link 66 is substantially convex and the upper
portion of the profile link 66 is substantially concave. A person skilled
inthe art will appreciate that the profile link 66 can have a variety of
ot her shapes, 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 overload nmechanism [00141] A person skilled in the art wll
al so appreciate that the overl oad nechani sm can have a variety of other
configurations. By way of non-limting exanple, FIG 23D illustrates an
overl oad nechani smthat..is . in t formof .a cantil.ever.ed heam 170 f.or

ecei JF GVEEPI AT RGE BEPRE kel Rh Ry ARl e W Briinndl o can
have ao shéihainearabicg. SUEhLEbnTRTREbN MR pitdvér tite foled edgRired WAc16RURM &6h 4D one
end thereof. The curved nenber 172 can have a bendi ng nonent that, when

| oadedFlf# 18 franfkeeemingteqhigh. t hen t he bendi ng moment, buckl es to assune a | ow
rigidity condition. The bracket 174 can provide nore rigidity to the curved
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beam as the trigger 16 noves to the closed position. "As a result,
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t heneo nd the.triqgger 6 of the clip appljer is noved to sed

post £1BREoKE YHtyaRes bhoate IR fofr of pERRhEE sl Bymrundr FERe38sed in a
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contoured to tailor the buckling load at a particular point along the |ength

of t hesubstantially porves apd the uppenpestionsofdhpprafile ledidéds pbstantialhecongavgi dal cli p
applie L . I i i, ndi r.d.ndicati nunber
of "ol 1 st iR T B aberkllme MR BIe Ry B BE B ne Rl AL P, " e
t 0 i ndindaha atvagetq ofiothed tyclofiqueb cashe wed tdbpighizd theTorc@ Adveddary tolclst ft € one
exenpl ary enbodi nent of a clip quantity indicator having an indicator wheel
74 andva‘éfwhreﬂ@a?%ﬁe n%?&isaattaﬁct?%f: theryeriaad mechanisek cat or wheel 74 is shown in
detail in FIGS. 24A and 24B, and as shown it has a

[00141] A person skilled in the art will also appreciate that the overload mechanism can have a

variety of other configurations. By way of non-limiting example, FIG. 23D illustrates an
overload mechanism that is in the form of a cantilevered beam 170 for receiving a force applied
by the closure link roller 54. The beam 170 can have a substantially curved member 172 with a

) bracket 174 coupled to one end thereof. The curved member 172 can have a bending moment
that, when loaded with a force greater then the bending moment, buckles to assume a low rigidity
condition. The bracket 174 can provide more rigidity to the curved member 172 such that the
bending moment increases adjacent to the bracket 174. In use, the beam 170 can be loaded
within the housing 12 of the clip applier 10 such that the closure link roller 54 contacts the
concave surface, and the beam 170 can be positioned at an angle such that the closure link roller
54 is farther away from the beam when the trigger 16 is initially actuated, and the closure link
roller 54 becomes closer to the beam as the trigger 16 moves to the closed position. As a result,
the resistance to buckling will increase as the closure link roller 54 moves thereof and the trigger
16 of the clip applier is moved to the closed position. Although not shown, multiple beams

could optionally be used in a stacked fashion and the terminal or free end of the beam(s) could be
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generally circular or cylindrical shape that defines a central axis Y about
which the wheel 74 is adapted to rotate. The wheel 74 includes teeth 142
formed therearound and adapted to be engaged by the indicator actuator 76,
and an indicator nmenber 144. The indicator nenber 144 can have a variety of
configurations, but in an exenplary enbodi ment the indicator nenber 144 s
in the formof a contrasting color pad having a color, e.g., orange, red,
etc., that differs from the remai nder of the indicator wheel 74. [00144]
FIG 25 illustrates the exenplary indicator actuator 76 in nore detail. The
actuator 76 is adapted to be slidably disposed within the housing 12 and to
couple to the feed link coupler 50 and nove as the feed bar coupler 50 and
feed b . I N : i ndi K can include a
protr ugénéﬁéi%salgar% ﬁ@éj%“cggﬁé) !Ogérll ang g%%‘@% pIO{Sh q gﬁ%&/ﬁ{e IF %ﬁg&g I’ll) e%rﬁ. i nferior
surface thereof for extending into the recess 50f fornmed between the
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formed on the 1ndicator wheel wn I n t he engagenent

mec hanesemp#§ embodilment ofch diptquantity cidicatarthaVidg ias iridicatdrevifee T @fd aanndicatothavi ng

atab fornedp?n the end thereof for engaging the teeth 142. [00145] In use,
the i n8f®BHPHI%wheel 74 is rotatably disposed within the housing 12, as shown
in FIGS, 26A-26B, and the indicator actuator 76 is slidably disposed within

t he hopsu1a9) Ttk ifdiedtor Whedl 78 RShBRE 30 8EEINIn FIGS24U 67d 1488 and ap v i0RRG
adj acent to the indicator wheel 74 and the -38 Brotru5|on 146 extends into
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clip supply has two or three clips left, the contrasting col or pad

[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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144 on the indicator wheel 74 will begin to appear in the wi ndow 12a forned
in the housing 12, thereby indicating to the user that only a few clips
remai n. The contrasting color pad 144 can be adapted to occupy the entire
wi ndow 12a when the clip supply is depleted. [00146] |In another exenplary
enbodi nent, the indicator wheel 74 can include an anti-backup mechani sm
that is adapted to prevent the indicator wheel 74 fromrotating in a reverse
direction, e.g., a counter-clockw se direction, after being advanced. Wil e
t he anti-backup mechani smcan have a variety of configurations, in the
enbodi mrent shown in FIG 24B the indicator wheel 74 includes opposed arns
73a, 73b that extend substantially parallel to the axis Y. Each arm 73a,
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endoscopi c surgery, a snall incision is made in the patient's body to
provi déapiediePscyRy the §T&F§ wandow Klarwhenghedlipnypplydy depdeted s port is typically

used to define a working channel extending fromthe skin incision to the
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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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shunt, or other duct. The tissue stop 46 can facilitate positioning of the
jaws 20 around the target site. The trigger 16 can then be actuated to
cause a clip to be advanced between the jaws and positioned around the
target site, and to cause the jaws 20 to close to 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 1
12b, or it can be fully actuated. The trigger 16 is then released to

rel ease 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
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repeated if necessary to apply additional clips.

[00148] One skilled in the art will appreciate further features and advantages of the invention
based on the above-described embodiments. Accordingly, the invention is not to be limited by
what has been particularly shown and described, except as indicated by the appended claims. All
publications and references cited herein are expressly incorporated herein by reference in their

entirety.

[00149] What is claimed is:
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that is adapted to seat a plurality of surgical clips. -41

CLAIMS:

1. 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

least one additional surgical clip disposed within the elongate shaft.

2. The method of claim 1, wherein the feed bar initiates advancement of the distal-most clip

prior to initiating advancement of the feeder shoe.

3. The method of claim 1, further comprising proximally retracting the feed bar within the

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

4. The method of claim 1, wherein the step of distally advancing the feed bar includes

actuating a trigger coupled to a housing mated to a proximal end of the elongate shaft.

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

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

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

that is adapted to seat a plurality of surgical clips.
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