SURG CAL CLI P APPLI ER RATCHET MECHANI SM FI ELD OF THE | NVENTI ON [ 00011 The
present invention relates broadly to surgical devices, and in particular to
nmet hods and devices for applying surgical clips to ducts, vessels, shunts,
etc. BACKGROUND OF THE | NVENTION [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 cannul a iISURGIERE €0IH APPLIERER ARCHETAMBCERSSISM he body cavity, by
using the obturator tip to penetrate the skin. After penetration, the

obt ura i the trocar cannula remains in the body. It is
throug%ﬂﬁﬂ?gﬁdgﬁaﬁyggwﬁﬁgNsurgicaI instrunents are placed. [0003] One
surgical instrument that is commonly used with a trocar cannula is a
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portion of body ti ssue during surgery. Most clip appliers typically have a
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on an end thereof for holding and formng a ligation clip therebetween. The

j aws ?ﬁﬁbﬁbﬁﬂ@@‘ PHE Nﬁﬁjmessel or duct, and the clip is crushed or

forned on e vessel t he osing of the jaws. [0004] In many of the
prior art cI|p appllers the feeding and form ng nechani sns require precise
ti m ng [@003] bnmc@mM@t@dﬂ@nvbwsnmkdﬂye@wpdwahmmghdwquban@wevﬁbsmns@dwfor
precise the need for co nechani cal
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one or nore clips through the shaft the device. As a result, the jaws
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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



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 cl ¢lpsupos the predwhick cabesuiebvefl040o thd fevssutiegi thalessdliop dagpokieibngian have
a variety of configurations, .and it can_ include a variety of features to
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t he gglcal clip applier can include a feeder shoe that is slidably

di sposed within the elongate 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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pro ) t etfe r §hoe is substantially prevented. The
elonga?Eggﬁ§FP58éﬁ“§F;QPC?H@F@HSCa clip track di sposed therein and adapted
to seat at |east one surgical clip. The feeder shoe can be slidably

di sposSUMMARKTOF THECNVENT®MN. [0008] A variety of techni ques can be used
to facilitate distal novenent and prevent proxinmal novenent of the feeder
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within the clip track. The clip track can include several openings formnmed
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when the feed bar is nmoved distally. [0009] In another enbodinent, the

el ongaf@mB Higrolip pasitipped therebedWeded bar slidably di sposed
[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



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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initiating advancenent of the feeder shoe. [0010] In another enbodinent, a

clip advanci ng assenbly for advancing a cli througg a surgical clip
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The clip advanci ng assenbl g?’can al so include a feed bar that is adapted to

coupl ecmbprdimenipbibiced baricgpbe adapiera cbgres andinstatRedyrneemant of 2dstabmpg appl i er
and thé"ﬁ%ihgb ?g@%?ﬂg 9)iﬁltfagﬁg%&%anmeﬂtS'ftﬁéi'f’xjiegéfrd;\q@&” the trigger is closed to
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tang, and the feed bar can include a plurality of detents fornmed therein
t hat afsenblsgerticlude e ghpgack that is adapted to seat at least one clip, and a feeder shoe that is

adapted to slidably mate to the clip track and to move in a distal direction to move at least one
clip disposed within the clip track in a distal direction. The feeder shoe can include, in one
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 proximal end of the el ongate shaft.
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met hod for applying a surgical clip is provided and includes noving a
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relative to the jaw assenbly during actuation thereof. [0014] In other
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can have a variety of configurations, i n one enbodi nent
a substantially fixed position.

[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]
| N anokhen thehehd@id , t he housing can include a pivoting assenbly that is
coupl ed between the force receiving menber and the biasing assenbly such
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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
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] While various techniques can be used to couple the camm ng assenbly
to the overload nechanism in one exenplary enbodi nent the canm ng assenbly
noves relative to a force- receiving surface of the 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 nfEeNAishiorrdlANS o fareide thiRire® B mPRsStht | La@s@ ffMNBIebpbh BofiliSsRWaRPHEL | ON.
[0019] In another exenplary enbodi nent, e overl oad nmechani sm can include a
housi nglosedpasiiona profile Iink slldably and pivotally disposed 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
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[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 nenber rolls across a first portion of the
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closing force is greater than the threshold force, and when the roller
nmenber the glosed pasitieds a second portion of the force- receiving el ement, the
force-receiving elenent can slide if the closing force is greater than t he
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shown in FIG
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.



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

retai ner assenbly shown in FIG 2A; [0028] FIG 2Cis a side view of the
jaw retai ner assenbly shown in FIG 213; [0029] FIG 2D is a cross-sectional
view of the jaw retainer assenbly shown in FIG 2C taken across line D D
[0030] FIG 3Ais atop viewof a feeder shoe for use with the jaw retainer
assenbly shown in FIGS. 2A-2D; [0031] FIG 3B is a bottomview of the
feeder shoe shown in FIG 3A; [0032] FIG 4A is a side perspective view of a
feed bar that is configured to advance the feeder shoe of FIGS. 3A and 3B
through the jaw retai ner assenbly shown in FIGS. 2A-2D;, [0033] FIG 4B is a

si de vigwepbheseprioN ol TIemorfwingsf eed bar shown in FIG 4A and the
proxi mal end of the jaw retainer shaft shown in FIGS. 2A and 2B, show ng the

feed bar in a  proximl-nost position; [0034] FIG 4C is a side view of the
f eed b&024hEhg inventopayiHdbe mdrafullyamdepstopd e fplovammitailed depraiptierépker in a
di stal - E i Lipn I ' si.de view of anot her enbodi nent of
a pr oxi rra(ﬁﬁuenggéﬁo%tgﬂ}ee%g&%ﬁge}rnygnﬁ%m%‘%ﬁﬁg’%Eghl?é'nnecti on with the proximal end
of the jaw retainer shaft shown in FIGS. 2A and 2B, showing the feed bar in
t he pr ¢002ARFIGrgtis pesletviamnof ¢re@3&hplehyGmbbliment af s swtgicel @iy applierhe f eed bar
and jaw retai ner shaft shown in FIG 4D, showing the feed bar in a

di stal - iLt.ion; [0037] FI 4F i s, a. side view of anot her

enbodi MEe) B2 B SR Pl et e Firaisidir R EonthSVh TR Rd&t T on w th the
proxi mal end of the jaw retai ner shaft shown in FIGS. 2A and 2B, show ng
the fegohldBaFIG.nAtBeE t@y Oxiviohk-4m sdtaif@Skdeh®dny of tHOSGEichll Gp apflidrshawsimde vi ew of
the feed bar and jaw retainer shaft shown in FIG 4F, showing the feed bar

in an if¥elbedi ate position; [0039] FIG 4His a side view of the feed bar
and jaw retai ner shaft shown in FIG 4F, showing the feed bar in a

di st al '[@@31} FRO I8! @Bottom view of the jaw retainer assembly shown in FIG. 2A;
[0028] FIG. 2C is a side view of the jaw retainer assembly shown in FIG. 2B;

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

across line D-D;

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

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

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

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

proximal-most position;

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

the feed bar in a distal-most position;

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



[0040] FIG 5A is a side perspective view of an advancer that is configured
to couple to a distal end of the feed bar showmn in FIG 4A; [0041] FIG 5B
is a side perspective view of another enbodi nrent of an advancer that is
configured to couple to a distal end of the feed bar shown in FIG 4A

[0042] FIG 6A is a cross-sectional view of a clip advancing assenbly, which
includes the jaw retainer assenbly shown in FIGS. 2A-2D, the feeder shoe
shown in FIGS. 3A-3B, and the feed bar shown in FIG 4A showi ng the feed
bar in an initial, proxinmal position relative to the clip track of the jaw
retai ner assenbly; [0043] FIG 6B is a cross-sectional view of the clip
advanci ng assenbly shown in FIG 6A, showing the feed bar noved in a distal

di rect pgectlofQAd] thEF&%xirﬁéI ehd oftHe!} D6 BetHREsh oM Showt RWIGK. 2Aen€bBpshadyaNci ng
assenbly shown in FIG 6B, showing the feed bar noved further distally,

t her ebiherdepdibagin the prosaddrmeshpesiterd a clip supply disposed distally of the
feeder shoe in a distal direction; -9 [0045] FIG 6D is a cross-sectional

Vi ew o | 1 : i in Fl - i . f eed bar
et ur i PE BRI YRR ERER bt BB ek b B IR ik P
f eeder tisHes tanth cdistpl-swogployitiveyrai n i n the advanced position shown in FIG

6C, [0046] FIG 6E is a bottom perspective view of the advancer shown in
FIG 5 i sed.within the clip track.of the jaw retainer senbl y shown
| F1 CROSEEF i eviol Sscrpaffet Fosient ek e 50! BAsRRE NN 0047]

FI G 6k dotinéttiBR WP REA bhy 8f the @ REaikdd ShAHNRNGAR FROOWN bty 78,.G  6E,
showi ng the advancer in a distal-nbst position after advancing a clip into

t he j askovong thdeodbayincthe proiximpalapest pesition;[ 0048] FIG 7 is a side perspective
view of a pair of jaws of the surgical clip applier showmn in FIG IA

shown 1°F BE-Y8 i 3lapFieBPORERHL & T RuaBa G MRG0 A0 shfimk 00

i s adagteefeedar @oarpihermedibte@osidon;shown in FIG 8 for noving the camrel ative
to the jaws shown in FIG 7; [0051 ] FIG I1OAis a top view of the cam shown

LGP BT L0 o) 2R, SN, 1 ) Gl SO DO 1AE, SRR

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;



[0052] FIG | OBis a top view of the camshow in FIG 8 coupled to the
jaws shown in FIG 7, show ng the cam advanced over the jaws and the jaws
in a closed position; [0053] FIG 11 is a top perspective view of a tissue
stop that is adapted to couple to a distal end of the clip track of the jaw
retai ner assenbly shown in FIGS. 2A-2D, [0054] FIG 12 is a top view of a
distal end of the surgical clip applier shown in FIG 1A showng 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 IA;, -10 [0056] FIG 14 is a side
perspective view of a trigger insert of the surgical clip applier shown in
FIG |4 7inF i ' i [ - f . .of a feed
bar coﬁ%}f‘gé]?ﬁ §f btj ﬁ%%ﬁ%ﬁf%é% a?r?%ﬁ‘%é‘gﬁ 1%2@%#%%&%?%%%@&8@8] FIG 15B
i s a ssldevipeths feed baveturn@ivo olie infial, prdemahalsitioaf shohva ih €8G. drgrwidleuld er shown

in FI 15A; 059] FIG 16 is,a to er spectjve vi a flexible link
t hat f[%eﬂﬁg Sg%ﬁr%“%dﬁpaum AR, IHbe ﬁé}vaﬁ%@ﬁﬁ%ﬂ} s%‘?wrf Weﬁgugér cal clip applier
shown in FIG |A;, [0060] FIG 17A is a side, partially cross-sectional view

of a pEousFIGOBE inebdiitih&settitdiaes UF GieGalancel hBwARRFI@IS AShigydted WithinG | A,
showi ng a clip advancing assenblé inan initial position; [0061 ] FIG 17B
P

i s a stgelippaek ¢ighe jpvcielansr ssembyrshpwir i oY 24-Poshpwimgdhe advanisartd e of t he
surgic . Cli lLier showmn in FIG 17A, show ng the clip advancing
assenb fxglgarltn?oas ﬁ%é’f@f uated; [0062] FIG 17Cis a side, partially
cross-sectional view of a portion of the handle of the surgical clip

app! i ef0dRPRIG. bR isH Kattoi/fRrspebiovd vigw bhthealdvgncadbhawa iim§lGa & sillwing thel v
actuated; [0063]. FIG 17D js side, partially cross-sectiaonal_ view of a
port | oﬁ<9V@P£Etr P2 %ﬁﬁhfr@stotfc’sm& a arrag#Vc%%ﬂlfg TER IR jadrs o ﬁl&,ﬁvrglfﬁﬁl@ppﬁﬁ,

showing a clip form ng assenbly actuated; [0064] FIG 18 is a side view of a

cl osur eyduk kG, 9lid £8idé Pé@bpl@Td iRt h paf ofjals ol HeQuBiY c B 8SYHRL dhowdfint he
surgi cg)l clip arl)pl ilerp§h%m ineFI G pI A, 10065] Flg 19ﬁli§s a tor? pelrspecti ve
vi ew ofl@& l&;osure link that couples to the closure link roller shown in
FIG 18 to formpart of a clip formng assenbly of the surgical clip applier

shown i[(5-049] 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. 14A;
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FIG IA [0066] FIG 20A is a top perspective view of a closure |ink coupler
that couples to the closure |ink showmn in FIG 19 and that also forns part
of the clip form ng assenbly of the surgical clip applier shown 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 ement di sposed therein; [0068] FIG 20C is a bottomview of the closure
link showmn in FIG 20A coupled to the push rod of FIG 9 and havi ng anot her
enbodi nent of a biasing el enent disposed therein; [0069] FIG 21A is an

enl arged si de perspective view of an anti-backup nechani smof the surgical
clip applier shown in FIG 1A, [0070] FIG 21B is a perspective view of a

paw rrﬁmlsam@mms ats*we &Wfﬁectww oB 6138 ifiert sHRWirgiBallliFapplier Shod PR71] FI G

22A is side, partially cross-sectional view of a portion of the handle of
t he suFﬁidél clip applier shown in FIG |A showi ng the anti-backup
mechanismin an initial position; [0072] FIG 22Bis a side, partially

Cross 1 p

appl 1 el ot o SR psRElle 1B OF phOPATHCE) Bl L R TED, oy 1y
act uat egpliepg®mniiof]G.[10073] FI G 22C is a side, partlally Cross-sectiona
view of a portion of the handle of the surgical «clip applier shown in FIG

22B, ant i -backup.mechani.gsmin fully .actuated ition; [0074]
Fro oaRShlA Bnd Saoben T eroe of Bt hak SLib O ac SR Ra b | he

handl epgf 15Re surgical clip applier shown in FIG 22C, show ng the
anti - backup mechanismreturning to an initial position; [0075] FIG 22E is
a side, partially cross-sectional view of a portion of the handle of the
sur gi cHI059LFIG 16 top pexspestine viewraf@ flexite linkhdal fogms past effa ¢lippgoragingrechani sm

t FIG 23A | oded f
over | oba Bt fecltdi b Bl b BRI o P htun in FlG 1A [0077]

FIG 23Bis a partially cross-sectional view of the overload nmechani sm shown
i n FI G[0060] FIG. 17A is a side, partially cross-sectional view of a portion of the handle of the surgical

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

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

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

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

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

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

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

FIG. 1A;

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

-11 -



-12 23A, showng the closure link roller first comng into contact with the
profile link; [0078] FIG 23Cis a partially cross-sectional view of the
overl oad nmechani sm shown in FIG 23B, showing the closure link roller
applying a force to the profile Iink causing the profile link to pivot;
[0079] FIG 23D is a perspective view of another enbodi nent of an overl oad
mechani smfor use wth a surgical clip applier; [0080] FIG 24A is a side
perspective view of a clip quantity indicator wheel of the surgical clip
applier shown in FIG |A [0081 ] FIG 24Bis a side viewof a clip quantity
i ndi cator wheel shown in FIG 24A; [0082] FIG 25 is a top perspective view
of a clip quantity actuator for use with the clip quantity indicator whee
shown 006 FIHEEG. 208 is[0QB3In Fikkrof RAIdsEredinkisHOwn RAFIG. 2bA X o6pIes & hEphdnabal Vi ew
of a portion of the handle of the surgical clip applier shown in FIG IA,
showi nef Hovearchhavirig erisembodimagy aha bmynaelpmm@smﬁecﬁﬁﬁem% and the clip
quantity indicator wheel of FIG 24; and [0084] FIG 26B is a side,

parti a S cli Vi f i i cal
i p aoeraTeS PG R bRy b B SR BvRl PGS pRTL el B8

quant i 6fFIGCY uad havimy arotier emBadiment dfladbiasingelapemntlispysed miireiag or wheel of FI G
24. DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 0085] The present invention

general | vides a surgical clip applier.and nethods for. usi a surgical
T sro ey o S S e vt e hpecthismet e ¢l ng
a sur gif@bal cRp AR ERowr YR IBGEMR! ary surgical clip applier can include a
variety of features to facilitate application of a surgical clip, as

described herein and illustrated in the drawi ngs. However, a person skilled
i n t hel047€] KICH 2 1B oy pecspgetev e haw of hea\ﬁkmgihé@sm@g i aaptacikep medhanigel ude only
sone O&mw%qﬁ%ﬁ3ﬁﬁ tures and/or it can include a variety of other features
known in the art”. The surgical clip - 13 applier described hereinis nerely
intended to represent certain exenplary enbodi nents. [0086] FIG 1A

i 11 ust joA7 EiSFION22 & xeagiti @ pyrtally giossbecdbngd vieppdfiagyortléh ofAle Baraleof thdraurgicalp

A e T T MR RN IR E T MR

[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. 23 A 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.
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that is pivotally coupled to the housing 12. An elongate shaft 18 extends
fromthe housing 12 and it includes a pair of opposed jaws 20 forned on a
distal end thereof for crinping a surgical «clip. The elongate shaft 18 can
be rotatably coupled to the housing 12, and it can include a rotation knob
22 for rotating the shaft 18 relative to the housing 12. FIG 1 B
illustrates an exploded view of the surgical clip applier 10 shown in FIG
| A, and the various conponents will be described in nore detail bel ow.
[0087] FIGS. 2A-12 illustrate exenplary enbodi nents of the various
components of the shaft 18 of the surgical clip applier 10. In general,
referring to FIG 1B, the shaft 18 includes an outer tube 24 that houses

t he shaft - 3l ' - ' |l enbly 26 having
a ; aw T STATRERR T SO 6] QBB B N B el 52
formed thereon. The jaws 20 can be configured to nmate to a distal end of

t he cl [0078)(EACK2BDis aTetiadlyafdss-asgonl wew 8f thanvelmd mdchalisdehavrcini ffGadvanci ng
assenb whi.ch in one exenpl ary enbodi ment, can.include.a feed .shoe 34
Chat 1 & R g B TR U GRS B PR it GE R8s ¥ Bavance
a serigggotof 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
i nclude an advancer assenbly 40 that is adapted to mate to a distal end

t her eof007 ArFIGdHM tsi anprapeefi rvagw pbarothdr embpdiment ¢fanjoxpgoapionechpeiss Herf yse
assenb n I .Jnclude a clip formng or carom ng assenbly, which in
one exéﬁ%%EW'ﬁ%H%@H% h%f can include a cam42 that is adapted to slidably
mate to the jaws 20, and a push rod 44 that can couple to the cam42 to
nove t [O8CIATG4A24 A & adide/geripectiveevipwwfa 2p quanatyshdititoasbedibl thegargial dop

i ncl ude ? tissue E p 46 that can mate to a distal end of the clip track 30
for faBiPliFEsiPPAd %géffioning of the jaws 20 relative to a surgical site.

[ 0088] The various conmponents of one exenplary clip advancing assenbly are
shown {008 (OHIE. 248t didd Vew b®Bclig fadntinR@tRho Wledl shswn IOFIBL &8 ; 2A- 2D, the jaw
retaining assenbly 26 is shown and it includes an el ongate, substantially
pl anar jaw retainer shaft 28 having a proximal end 28a that nmates to the
out er Ed@@é] Elg. 2315 tap aprspsstivewgw2d18 clin gpantidy aciegiordar vss wish diechp auatitaws 20.
VWiile - i i ques can be used to mate the proximal end 28a
of theuﬁﬁﬁﬁgé?%?ﬁé¥wgﬁgﬁgﬁgg to the outer tube 24, in the illustrated
enbodi nent the proximl end 28a includes teeth 31 forned on opposed sides
t her eof00BMaKIGaR2@A edrapd & ghaitiallp eros e sativmd viemt dfiarpoctoor @shohatidigofiid esgical

open ngl?p 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
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(not shown) formed in the outer tube 24, and a cut-out 29 fornmed therein
that allows the opposed sides of the proximal end 28a to deflect or to form
a 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 24, the proximal end 28a of the jaw retainer shaft 28 will return to
its original, unconpressed configuration thereby causing the teeth 31 to
extend into the correspondi ng openings to engage the outer 24. As wll be

di scussed in nore detail belowwth respect to FIG 4A the device can al so
includ I [ f the

pr oxi maT S gl R RHER inEAR B S ARPRRIRSIIRHE seui ce 1o
prevent accidental disengagenent of the teeth 31 fromthe outer tube 24.

[ 0089] [0@86]51}?1591119( ibdstiates loné epeasplaznurgicsiclipeappbad 0t Asshbent the clip spradier &hd 28b

of the jaw.ret shaf 8.to the ja 0,, ,however th ustr ted
erbod RERTELY s RS ap S 2B e S an Ty 4PRLE "Eivab ranTe ki B ever a
cut - outtat BipivioelyodSled &F tReHoldh® BJ. NAA S16nged dhaft 19iekfend € REMSRORARINGA 2
protrusions or teeth 94 formed on the jaws 20, which will be discussed in
more  ded igincluded apringf dpppessigews 2@ rmedon 7 disthend theraof 8 cainpow aasuw@@h mal

f h h th
Pt t B s eseBeRndid 16 Rare rolRB) AbIcio theRuBh TR anlll nififdeB™ 21 % OO

channelrotﬁ%nﬂ@bmzifdrhstraa@glthte@haft $4 teqmlbhyo the heuh N 2. L6, pBShudt@eks44, which is
used to advanced the cam 42 over the jaws 20, as wll| be discussed in nore

det ai | cxripdsd,vicpnef theswecakclipranhial [0showain BS. 1145 prdithe ypngusormpnetswillf
t echni ?%'?%cn@e'&q ﬁorr%g&ﬂgéqﬁsany shape and size depending on the shape and

size o showmn in FIG 2D, the push rod channel 32 is
fixedly attached e.g., by welding, to a superior surface of the retainer
shaft PB87HRAGS. BAhlasillastEama@ctearpldrﬁhmyodimemtan@thbararis&smmpanmtdeﬁme\ehaﬂal8

pat hway_.32a extendin r throu h. _The nel. 32 .can al so extend
al ong 8 iieavrgtsﬁ ip aagb?fhk% R Egerd s fert ﬁ%ﬁ& @ﬁﬂ&hﬁ% 1SAnKEdeSER 981 | ed i n

the ar gpel |tha@99ﬁs%§{h%tsﬁaﬁ E@%%érﬁéﬁ‘tsj Wiich @&rﬁh&'u&‘ega jREREIHRhY a%@mQBI% HaQingneed to
i nclude a push rod channel for facilitating novenent of push rod 44

Wit hin aydverGHIImngmeZ&Wahtd clig tratk 3handsapugh cad Chahnqj 3a;fpﬂrmedrthereon Thbsaw 0091]
As is 2A- 2D,

el et 5 R NERL I B e 54 et ek B b Pl TeereEARSTRY 1R 5 aci 30
i's showrludetedp b@vaabink AERRLAY, which in one exemplary embodiment can include a feeder

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

clips 36 positioned therein, and a feed bar 38 that 1s 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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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 |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 nore clips
therein, such that the legs of the clips are axially aligned with one
another. In an exenplary enbodinment, the clip track 30 can be configured to
seat about twenty clips that are pre-disposed within the clip track 30
during manufacturing. A person skilled in the art wll appreciate that the
shape, siz nd configurati of the clip track .30 .can vary .d di ng on
the shapurteitpIBhofiRt b fietsed Ty mels dsirefimpond A5 SR Br BB BB R e s uch
as st aple@ster AMaRY d thillRGrat@LahBRIUNEN SHeirbximYDERIMRNIncl8d o4 AR B Y f@Rnedt her
techni ques can be used, instead of a clip track 30, to retain a clip supply

wi t h t Beopnoserhades tharegfithat pg adapigd 1 bemigecivgd withip gerespondiag heles or oneaingsie

severa i 8 r rein f i Vi .t o) on a
F oeder R BBV Wt hOLIRE Wbl & QLo LR A Breirl BAGIBOR ACHIRALCT B
di scussiges dMhamoLinthetad 28xeldeflect bntoabrme ¥ epagarTy pemibold:, Mendut-obhZ9 glldws t r ack

30 includes a %uantity of openings. 30c that corresponds to at |east the
nunber thsforeeses sidgyiefihe Broxinal éng 2 8a offhe jsysieling shaft? & Rdegempressedgowrd appl i ed

dur | ngoHiﬁroth-E %hQrP&@ijJégFetﬁ% Sﬂ‘[‘eﬁ?g{esﬁé%%?krythﬁ%i Al banbnbL GIT:QRE3 ARQL her to

ensure that the tang'82a on t oe engages an openi ng 30c each
time t hlégrieésdirthstoes@rhding @driapcadhe Wierd teba2d, tishwosimal el 28a of the jagk 30 can

i ncl ude det ent rat her than openings 30c, .or it can jnc]Jude other features
t hat arqt%wrﬁﬁqf &3 w@i TEfUgR ko lt%@flﬁsaqeﬁga@eretswé PRl BTy e fhedoeh

di st al 3(Ry&ABRtinto KL ccﬁ*e!sﬁ’d’ﬂdm - Fﬁﬂ%s fORUEAR Mo ofdr 24t N& fgestelistbre g4 The

clip track 30 can also include a stop tang 118 fornmed thereon, as shown in
FI G 2Biore drati] bedoeffithatipeet to §1G.et e tigpadpeibeloyn alse orchels pdeatimego stegpntt ang f or ned

on the feeder oe 34 to.preyent nove t,,of .t.he feeder sh 4 beyond a
di st a) ofogEsaTRCrpPostl Y B proa St b i SR R e A Yo an
have aoy@kuedive @fpr&rnf 4Gt SBshgaftitient 5 tAO Re@<ANPIA e oudéige 2ENt it is in
the formof two adjacent tabs that extend toward one another to enclose a

portion of the clip track, thus allowi ng clips to pass therethrough. -16
[ 0093] [H§ObRenpety oy techrigugs camalso Ba used ta Agiathe Aistebenrd 2dt efithe jaw melaosr 3A and

3B, anghd.ftt28ct3r?hc%§ws 20, however in the illustrated embodiment the distal end 28b of the jaw
retainer shaft 28 includes several cut-outs or teeth 78 formed therein for mating with
corresponding protrusions or teeth 94 formed on the jaws 20, which will be discussed in more
detail below with respect to FIG. 7. The teeth 78 allow a proximal portion of the jaws 20 to be

substantially co-planar with the jaw retainer shaft 28.

[0090] The jaw retaining assembly 26 can also include a push rod channel 32 formed thereon for
slidably receiving the push rod 44, which is used to advanced the cam 42 over the jaws 20, as
will be discussed in more detail below. The push rod channel 32 can be formed using a variety
of techniques, and it can have any shape and size depending on the shape and size of the push
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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adapted to directly driving clips through the clip track 30. Wile the
feeder shoe 34 can have a variety of configurations, and a variety of other
techni ques can be used to drive clips through the «clip track 30, in an
exenpl ary enbodi nent the feeder shoe 34 has a generally elongate shape wth
proxi mal and di stal ends 34a, 34b. The distal end 34b can be adapted to
cradle the proximal-nost clipinthe clip track 30 to push the clip(s)
through the clip track 30. In the illustrated exenplary enbodi nent, the

di stal end 34b is substantially v-shaped for seating a v- shaped bi ght
portion of a clip. The distal end 34b al so includes a rectangul ar- shaped
notch 34c formed therein for allow ng the advancer 40 to engage a

di st al [D%létAscs ftmhahﬁloa@vaﬁé@si% 2Rt theﬂ%rew}l@m agsemblys26¢an|aldgandliidsussed i n
mor € dqt 6} k?&rr?aygtd thergo r%r%edg eo%4blih%an trgckf 15 sﬁg\Nn %éé(/i to agﬁ)nefncij(;rng on the

conflguWaflon HETEY p, or her 5SUR & nec anrsm b used with the

devi cesuifdce ¢fAROAV rhmlraﬂataJﬂem en@llfrﬁktaﬁds d@srﬂgthe?&m the tdisgal feﬁ@d@ts ofstheawd4 can
al so include features itate stal novenent of the feeder shoe 34

Wi t hi nretapesT ghaft & tp akaeohst%lr?ad t38b efithe tshmrp%h Qo bﬁrsébﬁé%ﬂtlaBY akgneavithghenent of
the fegdenoShaRe e Wi ik 3toh§c6ﬂﬂ rdd" 136 %Fasfﬁ Cﬁd gx%'i’érhtﬂ 5%11 pof wi

ensure advancenent and proper tlonlng 0 s wthin t e clip track
30, t hcnhps t}EIrélmV\An@rdamgllyst&lalchmrsctk Yl dap 1mabudm®padsedmﬁkedalﬂm$®meé®b thaearg aws 20
with ea

ctuati on of th tr| 16, as w scu ed..in nore detai
Dl O St FL o] drpSs e P R PTG B st et thebe | SeG LT AL a4 | nol ades

a tang,34f ﬁ@ﬁéﬂ%@ltl?ﬂn@an%%}{é?rlnoin é{@ﬁbﬁ%ﬁen%’oﬁlﬁlé}ﬁrtﬁ%hﬁﬁgcl%w&a%d)e proxi mal |y
for engagi'ng one of the openings 30c fornmed in the clip track 30. In use,

t he angindigwkd ta $eet abanptweaty dipk thasare pec-dispried withmghgdlip ackd J0ddirdgst al | y
wthin t ne..t he e e 34 is advanced, the
g, G RRRo PRk B e L APBee P R GhE B A OB noxt
openi ngr tBOElig tackPO cah kiryldegéiding®n tHhape Ga@ efRMonAurkiiéh &m%s,% athet th the
openln% 30c inthe clip track 30 will prevent the feeder shoe 34 from

C

movi ngelpyiEkderiqer juahgs s@plspradapyed iebe rgecivaddbggeipo Marpever: aaprigin af ofker descri bed

|0 Efgiabledsl e RSy PS8k LS P BLBARRR, ©f e

i ncl ud&s.a tang 82b formed on the inferior surface 34i thereof, as shomn in
FIG 3B, for allomﬁng the feeder shoe 34 to be engaged by the feed bar 38

gIF ImG] aibA%)@aﬁwé: 1861:6 ?@Fant a(,h?gmglgae fr,tcr?(\éri% %génfn%ggbg forrIl g thle?glg I%(;r%cem ngga 82b is
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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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 previously noted, a variety of other features rather than tangs 82a,
82b and openings 30c or detents 84 can be used to control novenent of the
feeder shoe 34 within the clip track 30. [0096] As previously nentioned, the
feeder shoe 34 can also include a stop fornmed thereon that 1is adapted to
stop f- e

i ot al o0t ofimptg rB8Cby MRAIEn Ml U HTAGS, BOGR s fln® o

Wi | e ddapted tto)th@dp dhaing cipytaraugh yheadlip traok B0 gMﬂmlEnhmf%dd% Ishafs: 343dhnamlade 3B

illustrate rd tang 82c f.or d on the feede ext ing in
an inf@rietyroaf& %%Jﬁ?tawsm 2050 @thFhEC}gl‘%‘t?sf%fhée %wgc )thw 8 on the
clip élrpat%ka@ mlih%x& blEA) etneda)quﬁémﬂe%&femde@a%qs§g&nrélwoﬂgate%£ﬂe engage

the stop tang 118 on the clip track 30 when the feeder shoe 34 is in a
di st al Wﬁbstoxmdlatld distal @Ihrér%by-’)‘kbr e tstat gndrdtesrerite adipted inecrddletter shoe 34 and

the feed. bar en .t cl.i s .d Iete 0] F illustrates
an exer A LR AT R aP PSS e uGRF s B et gl he 21 5
track Slstedted BRmipaiy, érﬂb@dlmbﬁtgth@ﬁmwmﬁs seﬁsta&lhl@mgﬂy shirdffeedathaa \38 has a
general |y ~elongate shape with proxinmal and distal ends 38a, 38b. The

proxi nifiapedhbiglygRrtim Qfﬁéhpeér(he Bﬁfal b3 4bcadse IB@ué%aﬁp‘le@éng%arrﬁﬁP@dtT@tCél ¥4€ed bar
coupl ef, 20y ﬁlFllle% fo& czwmyﬁﬁecﬂivg\ﬁcje} 4(? %Ig?é%q‘k&ggl ﬂnﬁst%ﬂ %n&igc;v%hée it RS - The

feed bar cou can“mate to a ective, upon

act uat jaon 20;‘ astvhﬁ betdiscgged inliipretdatasll betbab | Themdistal end 846 ead ol asur&8 vimy a di st al
dlrectlon thin the.el ongate shaft 1ﬁ he distal d 38b of e feed bar
38b caficRsd a%%ﬂwov%gw Q1 hesliPa g s oSt merhenism, bising ®di ment s of
whi ch adweesifoown in FIGS. 5A and 513, that is effectlve to drlve a
distal-most clip disposed within the clip track 30 into the jaws 20, which
will be discussed in nore detail bel ow #g098 As previously mentioned, the
pr oxi nHl09¢l aggtherrixemplary erbodiaent3athe depder shet it eanpalseine lyde faabiredpevent

compr o520 Al RS,ORAR3EfheTldesaal SAURGAN LRl 8% 2R LKW et 2l ner

shaft urlng use 0 evice’to prevent acci dent al
di sengpged ptoxirhaltrheyctreat ¢t tBd feellarahvd Jvewdhihelie dliplreacR40. Soctoneordigarmgpbar y

enbodi %Pgnsurseg%wncgrlng% anél%;(#)ce:r pés?t?on?r{goo)%ltl?eaclzllpg r\}vciith_inlt?‘le 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

x 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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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 proxinmal end 28a of the
jaw retai ner shaft 28. When the feed bar 38 is in a proximl-nbst 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 413,
allowing the proxinmal end 28a of the jaw retainer shaft 28 to conpress to
allow the shaft 28 to slide into the outer tube 24. Wen the feed bar 38 is
in a distal-nost position (i.e., when the trigger 16 is in at |east a
partially closed position), the protrusion 39 will be positioned at an
internmedi ate | ocation adjacent to the teeth 31 as showmn in FIG 4C, to
prevent, co $si.on 9 th rOXI f the eta ner .shaft 28.
s Tl BRIy Rl ool P o0 B s IEed @VRLE 8% 2

protr U$¢rmad 39thwféekl bpf &y et en@@ga temfelor @ngemg ag@fmmé teffeddeeshorW4rdedtallyrer

shaft 28 fromthe outer  tube 24 during use of the device. Wile FIGS. 4A-4C
i |1 ust PEdeteanipehistaageonityy theslipigck 30 %’éft iR biralS cap fred-bsdra g Rar*igfibe wi t h

roundeds R8RS id iRiaPHRIASLANLE S ABR: BRALAor Ny Bk Baloft efanspRS and

si zes. For exanple, as shown in the protrusio has a
Cr 0Sss- skdrtinorthd nedh daenttaﬂiatbnnezi mcnlmaﬁ&brabart%i aMand:\aousW ndied atvapety iofigthend t hat

is adapted to_ extend b e teeth 31 to furth ensure that the
pr oxi Al FRfasght thB‘F taflﬁ%% TRyBINgs AQg gr df?“[é;ﬁ cap §¢ Upgd R Bssed during

use of [{emeiR\ir aR- feddRF ﬁlde@amlmetmrc%w@kw can al so be used. For exanple,
FIGS. 4F-4H illustrate another enbodi ment in which the proxinmal end 38a' of

the feed bar 38 includes two protrusions 39a, 39b forned thereon and spaced
a di st 406] apareviovplymentiencda thstiprder shpk @4 camalse inchidsiastep faoaed thgwomhat

f 28
Rhen t s RERA G20 B Pt Br e HIdEPOnop S wARR oft feliEsnde B i AL ORL-BRE © | 2
and V\h@lsmdsrealfdethde lagerno38ips Semznmag th siedbviosl. Waie tHeGmp @a ha{mwmartelty &l G 4H

Conpressi on of t pr ox nd 28a of the_ jaw retainer shaft an only

occur \WARRBUEAtIENS, gigs 13%”?1? élﬁéfratﬁﬁahlif%a@% %%fdﬁa ogngd i tieiredsr g@eﬁ‘*@ﬂfit t he
teeth %;:te Agﬂ%llhfe%ﬁ&r&%w@@r Pg&%g%e%g dangnsis%ﬁ@ zﬁzlpoméa on? in FIG

4G [ 0099 was al so previous ment | on the 'feed 38 can I ncl ude one
or nor erade3@ntte tBd tahgrle o fosroeedsuch thagrigraljiengpge e storf @ng 018 mat’ng cBgb forned
on the f r,s uant i detents 8 var n.an
Oem 4eeE SRS RE (6 F At e iobel host PG rerhy FofetBblimo ethent O P

COr r espIyfdedet Shae34iand ScREEPart3Barhen tiAMPsuppy o depldtqs adapted to be
delivered by the device 10, and nore preferably it has one nore detent 84

than t h(()309q71]1 I%I% I4tA 1113£tra(%<l,sl a%sexgrﬂg aEyef%ec} ‘t?ar%% fgrecllrllv\{gg th(éi 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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-19 by the device 10. By way of non-limting exanple, the feed bar 38 can

i ncl ude 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 tines, thereby
advanci ng seventeen clips into the jaws 20 for application. The detents 84
are also preferably equidistant from one another to ensure that the feeder
shoe 34 is engaged and advanced by the feed bar 38 each tinme the feed bar
38 i s advanced. [00100] The feed bar 38 can also include a feature to
control the anpbunt of novenent of the feed bar 38 relative to the clip

track 30. Such a configuration will ensure that the feeder shoe 34 is
advanceth o thyr feakbarr3icar hclidsagmeteusenct? formesl thergon th'agg@riamﬁd tOSexafmﬂu@tped
t her eby advanci a_sin Rt o th |ety of
t eonni Hoabetnn DomeLir pErRNeH ST ehEolift fuf e SBERu et Bl Par

38, | n3an ie¥ praximilymestpediisele., When tirasl Qﬁiﬂ63ﬁm%fbpbﬂﬁbsﬂﬁ@1)atheIpfdﬁﬁlﬁlbﬁl on 86
formed thereon that is adapted to be slldabl% received with
cor r espOl bgpasitioned gighe progimal gpd phthgepening Fhas P}&WW@tFéﬁn@? %lmwmg g, The

| engt hﬁr%‘;%r{l]el‘%nfb@at%ﬁﬁ%faﬁ« £l n%?EHaYTeZSttﬁ cl)ﬂfng} gstg glgﬁg%la?lf 28 ‘%h{l’é fitd g on 86

t her ei novenent of t ccor in use the
f eed baute38beah %Mmﬂ&wﬂﬁﬁWmeB8&1ﬁmﬂﬁdﬂpm@mpmﬁmmp@91hmemﬂ&ndggxﬂﬁmeﬂadlsta

posi ti with e t he cI| track 30, thereby allow ng the feed bar
38 to geaﬁ}éri’é@“’ﬂﬁé%ﬁ@ﬁ twgﬁ]d’ée @r&tr ?é: mlﬁhfelewmnﬁ atmlgtegﬁe%a% 19atiNhch
advancgfieiht @fthd RethH8ed shin R&IGI @@%@Jp}ev%ht%on%shﬂoh W8 tHerSanANdDsa TPl ary

enbodi mrent of an advancer 40 that is adapted to mate to the distal end 38b
of t hethcgawi rdseiner3Bathadl Whis edpariscuddriyedyintagepus diringaisaotiths davicerasthecl i p from

i e ¢ REVHIDARCENT BGVED b Al et O R e RIS B R od ment

the preavemalduencud®a tefdcite. AhiRMGES. AQ4TSIlhstrated ¥profradion 99 havihesral e
connector that 1s adapted to receive the nmale connector formed on the distal

end 38tapgular@opseetidnal shape with soundodedess, tlzroprslfre&l@? abran havgearyetigtes to the
feed b nal ot he feed
29 D6 ENEL oy A 00 s AReL b ORI AL |
advanceroas- sr.lcn@naﬂ siia(pe thae iy sammaﬁ)t tamiguﬂdn wdthtatepatingtead tleinds afﬂ@pted)to tendadvancer
40 can,include, for exa I p- pusher e formed the The
cl i p- phEHem e 51 S0 ohes et it {apreaspal &Fﬁgﬁ)aaégﬂem rrpEShatat S one
exenpl a5 RBRPsiRNMurihE ullest (ROIQNQNIAEE haBRARSroMusdn@ak %6%@ uS. frepned in
the distal end thereof for seating the bight portion of a cl i p.

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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The shape of the recess 92 can vary depending on the particul ar
configuration of the clip. The -20 clip-pusher nenber 90 can al so extend at
an angle in a superior direction with respect to a |ongitudinal axis A of

t he advancer 40. Such a configuration allows the clip-pusher nenber 90 to
extend into the clip track 30 to engage a clip, while the remainder of the
advancer 40 extends substantially parallel to the clip track 30. FIG 5B
illustrates another exenplary enbodi nent of a clip-pusher nmenber 90" of an
advancer 40'. In this enbodi ment, the clip-pusher nenber 90" is slightly
nmore narrow and it has a small recess 92' formed in the distal-nost end
thereof. In use, the advancer 40 can engage and advance only the

di st al t. cli d i ' Thi
s due Y BeisEiet B0, B AR5 REndi-iplche bl e Ay o8 o Q00 BB Gaaly O
bet weeB4 forfreat ecbrein ﬁondﬁhbermtgdewhnsetealchpmﬁattar@m diges@i eithiaulsd glipdrzk36sed.

[00102]. FIGS. 6A-6G il lus the clip advancing assenbly in use, and in
parti cﬁma pndguragan alfys b ﬁ‘F %ﬁrbaf%g W&@@%ﬁfhecffe#héhoreéécﬁeb%ﬂteegglr%% hin the

clip thacl %Qvetn@m%g.g@e'ﬁ&%ntchﬁs 1fr1§>etﬂ€5aV\§% o?’ﬁ)(gh@eﬂﬁimc g déﬂéﬁt@gl & a?ls@nd FI GS.

6E-6F il lustrate rovenent t he advancer to advance a nmost clip
i nt o t peefgrably e@ﬁdwfﬁhtafr@nwpommh@ to mstut'aethdrtcthﬁsfen«yar]sﬁoet}mns eagagedigmtl t o actuate

the cli advan uss nore detail below [00103]
As sho %”ﬁedl'—qyée%%\d% W@XF‘E‘ftt en%’:%g%r%% 154 Vtaﬂ%e eed bar 38 is in a
proxi mal -nbst  position such that the protrusion 86 is positioned proximally

Wi thin (gd)d’leO}?TW@d Bar38@hn Si8o it lidea fedtawté edrioNBie agtdaht ofdBovehttat dfapeer shoe
34 is disposed within the clip track 30 and, assum ng the device 10 has not

yet bedtpdipardf relatize fbgslip §h@‘e303,431i°§ a.Cﬁn%g%%tmwwen%% thap Hheifeqdshshogéh t hat
h
the "ﬂsfﬁlrvlclr?cred ta%?%eé%ﬂmgﬁ' d%sﬁ?lcé gagq Tl';ne%ﬂ@ﬁég[lr l'6sis ﬁ&gﬁgg qh%%ﬁ/gﬁcu%% or event

proxi ma rst opening for e cliptr
pr oxi nehlyrsiegiecltp iafo thé gawise@d Vhishoearizd), ofamﬂntqhes ¢anfberisat to doatigl tB2bistah t he

f eeder hoe 34 is _positioned between the first detent 84, and the second
det ent © é@ﬁemwtpﬁ@ef GRdpoBaF, man eXerENa FbotiAen (o dfdder e4heP BIBIF 3 biased in
a supent@fsihh 8 ghinfa tpéfeérhlﬁatf 1§§@apté?1?5 b@gllda-gnﬁregé?@e%r\{ﬁhlg% chengﬁdlflggl@h bar are

Iabeled sequentially as 1, and "t he openi ngs OC inTthe clip
track 38 (Blite2Babumed lrs@quﬁe*htqtaandryh@fﬁ&oﬂﬁ lermh of thetslot 8Ass dfecliva toHiemit shown i n
FIG 6A, .a_series

With 3 éndvgment of t}he éargtrustlor} 3% n%lerie’ln }rulg%l r%rggye%]tn #}thé fee% ? %8 %gco’rﬁim%ly,t 36, E

posi rack

30 di stighseahe feh@bilesact@ﬁ sBdeet8den 4 @;&B%xlhdambsaﬁ)hlma latme@Hlstdn BodifidrggRE 16,
the feed bar 38 is advanced distally u5|q&
respect to the clip track 30, thereby allowing the feed bar 33 to advance the feeder shoe 34 by a

predetermined distance with each advancement of the feed bar 38.

[00101] FIG. SA 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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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 84, in the feed bar 38. Further distal novenent of the
feed bar 38 will cause the first detent 84, to engage the inferior tang 82b,
as shown in FIG 6B, and to nove the feeder shoe 34 and clip supply 361,
362, etc. in a distal direction. As shown in FIG 6C, when the protrusion
86 abuts the distal end of the elongate slot 88 in the jaw retai ner shaft
28, the feed bar 38 is prevented fromfurther distal novenent. In this
position, the feeder shoe 34 has advanced a predeterm ned di stance to
advance the clip supply 361, 362, ... 36, within the clip track 30 by a
predet eliprpisder Elerab@vOean AR estep@ it Mrangi@iga SGreriof dirdckien hemdespesthoe 34 has
been advanced into the second gpening 30c2 in the clip track 30 to prevent
pr oxi mingidieataris Aopf thpadageddd. Shefed sonfighrsgion pllownihe elippusheniemder ¥h t he
feeder foit bar 38.
[ 002051 Nogdiha e A rick S3AAARHe Yt Wil hSfomHELs ey 16 oy

posi ti smhstashali/ymalraileFtoCﬁhe clgAtradkdB3 0 HEGT 5B alwtrﬂesamkhmmmmmlemMMeahmﬁm in

FI G 6C Wi al s ce the distal lip into the In
et i oSlepushiReR B0y o edvanes 40 By i Shodimens (8 Cliphah e Tade o 1|
cause kg hide ﬁw&@anmmexsx%l Riest be faﬁrveenﬁe{e #AQal-mbdtehd t}ere%fftﬁqqned to the

distal end of the feed bar 38, to engage the distal-nost clip 36x di sposed
Wi t hi n thetpdvaricepd @ ¢anciede aad ddvancaois fheadistaliraost clipdBposed miithin the climtteck20, as

ono T eBidb B ot OrER B T B R EPRRE ERE resciblE 38 MRS Srstioab bl 950

i ni ti abeRgens irATHORMal @hd dBR1 HRAURE, a%fp@@lo%l discussefiesul t the distal -nost
clip 36x will advance a distance that is greater than a distance travel ed

by the feeder sho Such a configuration_ _allows only the distal-nost

ciip 3600108 @@Sa%eﬁ%élﬁsqrﬁ? theichia af s ing@sspmbhoitsa et Hb??crﬁ?‘}l"}/r FIgg§vefci ng an
addi ti %Pﬁllgs(rhla fﬂf‘n{)\@ﬂ%n{ B'Ft a3 b2sg HARLOR cl@%ggb% c!l\}chegtﬁe f&aér @8@@4

parti al orne the trigger e re eased rel ease the

f or med andl i:1|ip SPRrly 3I€eareh§é}So6E{6ﬁellmstna@gmveﬂrﬁnwﬂthe alvsocaréﬂrtmwivanchﬁ disted bar 38
in a pro rectl n_until the, prqtrusi.on eturn ot initial

br o maioShBngabs BASmHR Ehmpddh Bioiuter £hab gt e onutie AR “op. s
the feadvataamga&emelyr\emr&c‘d@dsgéﬂwmaﬁeldeymlBdmfeeder shoe 34 will not nove

proximally since the superior tang 82a will engage the second opening 30c2
inthe clip track 30. The inferior tang 82b will not interfere wi th proxinal
n‘oven‘erﬁ@mgg ] Aghown in FIG. 6A, in the resting posifion 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 30c, 30cz, etc. As is further shown in FIG.
6A, a series of clips 36, labeled sequentially as 36;, 36,, . . . 36, with 36, being the distal-most
clip, are positioned within the clip track 30 distal of the feeder shoe 34.

[00104] Upon actuation of the trigger 16, the feed bar 38 is advanced distally, causing the
protrusion 86 to slide distally within the slot 88. As the feed bar 38 moves distally, the inferior
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feed bar 38, and once the feed bar 38 is in the initial, proximal-nost
position, as shown, the inferior tang 82b will be positioned between the
second detent 842 and the third detent 843 in the -22 feed bar 38. [00107]
The process can be repeated to advance another clip into the jaws 20. Wth
each actuation of the trigger 16, the inferior tang 82b wll| be engaged by

the next detent, i.e., detent 842 forned in the feed bar 38, the superior
tang 82a on the feeder shoe 34 will be noved distally into the next
opening, i.e., opening 30c3 on the clip track 30, and the distal-nost clip

will be advanced into the jaws 20 and rel eased. Were the device 10

i ncl Udt gz netﬂg%e%{ierp Sﬂ&f 34 %Fﬁ%de mto tﬁ:et f‘u@ts deten(t)gllhem%ﬁv?ele ?r lP‘uP‘t%Fl &15}.{§leen

tri gger can be  act'uat ed severnteen

appl i edlovdnteat stthPpfecé bar 38 Witkcauby thel ﬁts&ﬁ@e&@ﬂﬂ tcO¢hgh fetht eefehtdr tSIh'g)EEZbSéls can
engage t he stﬁg tang. 118 on the clip track 30 to 8 revent further distal
novenetewafin Fite 6Beaitfkie naisdhaipedqrahap®| and oiig suprly 301, Pos elcatne disleh ous

exenpl cﬁfeiétl&PWQ nﬂfég&%n G % E 'v&h%nft}%r nglglgslalsg;bem dthe dggfl &id bitfle b of}g%&e L FIG 7,

an exenplary e ment of 'the are shown. preV|ous menti oned,

t he | altsin2kk jewnectainet hdé 28, the (ﬂeadﬁm 3porprevented Ganhfwihegdistebmhv@dent.olm thist | ng
with correspondin 78 forned on the w retaining shaft 28. O her
Fechni BBoRCER FenBaoes Risdvibeds porisneh B 30 e T PP ai i ng
shaft 28;3d;0r . @mmhﬁmeadfé%@k@o by @ @raefelhRRd dﬁtan@@'ﬂié@ﬁ@xﬁ& oG on,

etc., can be used. Alternatively, the jaws 20 can be integrally formed wth

the r ethafesidergheh3d hasi®en admn@hdsn@yl th@mcpmb@pezmg 36¢2 mﬁbe jtlmacmodaprebentad apt ed

et BnirelobkPey pLBRIeRkI TR Asche QR -BRndh Bh ARSI KR Ve 157

one an@gagﬁtwhmgﬂ@t@x@ﬂmhamyh@ﬂﬁ@dmnﬂmt the jaw nenbers 96a, 96b are
bi ased to an open position, and a force is required to nove the jaw nenbers

96a, 96b t oward one a&@ her. The jaw nenbers 96a, 96b can each. incl ude a
gr oovel00F &Y IMovsRngH SRR Bed bar; 38 fé%m?)lmrﬂal» REFIpalahest RogHOD shew i Fliher

surfaceg bhesGal d‘is‘?a[l rﬁ@s@&ﬁs‘ft‘uﬂg skd¥én inl Pfi956@fwﬁ’1 #Ho a‘avhﬁbe%é &i@t’&?ﬂﬁost"&hbh the jaw

menbers 96a, 96b. nbers 96a, 96b can also each include a cam
track %@anto @&baWSMEHI nahtmu@rmeSbowalm BiG. |6§ dikte] mavendéht pbthederager Bhwilj aw

nenbers 96 ng Z qﬁ e her. In an
ool GH5° P SR Er PP A AR o a0, by R eaiod SRtk o
sur f acﬁe&)f)art%?tol &@ég@ﬁﬁ@@lﬁﬁl-%é’t,cl1p%@pdlsposed 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 36, will advance a

distance that is greater than a distance traveled by the feeder shoe 34. Such a configuration

allows only the distal-most clip 364 to be advanced into the jaws 20 without accidentally

advancing an additional clip into the jaws 20.

[00106] Once the clip 364 has been partially or fully formed, the trigger 16 can be released to
release the formed clip 36x. 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 845 in the
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[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 enbodinent it includes a

proxi mal end 42a that is adapted to mate to a push rod 44, discussed in

nore detail below, and a distal end 42b that is adapted to engage the jaw
menbers 96a, 96b. A variety of techniques can be used to mate the cam42 to
the push rod 44, but in the illustrated exenplary enbodi ment the cam 42
includes a femal e or keyed cut-out 100 formed therein and adapted to
receive a male or key nmenber 102 fornmed on the distal end 44b of the push
rod 44. The male nenber 102 is shown in nore detail in FIG 9, which

i I'lustgahes dshe push rod 44. As shown, the male nmenber 102 has a shape that
corresponds to the shape of the cut-out 100 to allow the two nenbers 42, 44
to mate. A person skilled in the art will appreciate that the cam 42 and

t he puflP1Pddihesrecsss wptbie aerericd thadvanceeagotiier glipt iptortbel janist29. oHish aawbt her . The
proxi a a a t. closure

Pl ok necudibfof 8@ BanP i Shga A op SpaRPPO S fhe i RAGH1IE- BT 0 aa
and t h842Ctaﬂ‘h<ﬁZn tigd faéd b 3Bpthk Repdridveng 82a diOhd Tédershok S4fwil Ibh@fovsdn@mally n FIG
8, the cam 42 can also include a protrusion 42c formed thereon that is
adapt ed'e BeHexIIPFPREDI 1y OReRNg 88r: AN he Hlirdrrck PBrigdites ditatmpoiclipoyitbg in the
jaws 2 I I o forma
ot el LR iHEdne RS B L FARKAL, $EG Mk 08 10 BT PREPTHER BB °H G
8, t heoﬂél'msad.g.gmderﬁadn abips,tthetripgen 1452banaa ad:teataﬂwbmtdert omengauge thdikast thw

menber 6a, 96b. ile a varie ech ues e used, inth
i||ust?a%9@an@£ﬁﬁ4 ﬁ%ope%o@ e o 82 g P e e A9 e e 1A S@amgng
channel; 196n 12REP A&k TRGGISychPrhrthe RS mmﬁ{eﬁwrtﬁ@feegérlsﬂ@@kw receiving the
camtracks 98a, 98b on the jaw nenbers 96a, 96b. In use, as shown in FIGS.

1 CA and | OB, the cam 42 can be advanced fron1a géOXlnal p05|t|on in which
t he ja\&@(}%@&]b@% %allusge@ varieuspraapirracempangnie of aplp formingrassaredlanot her, to a

di st al pasitl Oy cie WD bhe] AARIREEF 298, 6b. 8L, Posl boned, adi acent

to one anot n ‘a’ € position. e cam vance¥j over the

j aw nemnsne%tae _]E&&QO dahenothan&rpra;gnfaEp@ﬁSn Mawidgl tedihl 9 férhigatingamithmenber s
96a, 96b toward one _another, thereb é crinp g aclip dlsposed therebetmeen

[ 0011 2FOmesPoding teef8 17§ famadiomriheavy g nge&ijﬁa@& Sithss teghpiques capphugyenbg o
i ncl udg é%uB'nﬁ%éJtﬁe %m@o‘}gthe 28&” rlg:tlg%ﬁrlg'ls%}?ﬁ %@%&%hﬁqb%né B9veedil dhRedtonsSye at the

surgica site wthin jaws oWs on
male-female connection, etc., can be used. Alternatively, the jaws 20 can be integrally formed

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

96b.

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

members 96, 96b. The cam 42 can have a variety of configurations, but in the illustrated
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exenpl ary enbodi nent of a tissue stop 46 having proximal end and di stal ends
46a, 46b. The proxinmal end 46a can be adapted to nate to a distal end of
the clip track 30 for positioning the -24 tissue stop 46 adjacent to the
jaws 20. However, the tissue stop 46 can be integrally formed with the clip
track 30, or it can be adapted to nmate to or be integrally formed with a
variety of other conponents of the shaft 18. The distal end 46b of the

ti ssue stop 46 can have a shape that is adapted to seat a vessel, duct,
shunt, etc. therebetween to position and aligned the jaws 20 relative to
the target site. As shown in FIG 11 the distal end 46b of the tissue stop
46 is substantially v-shaped. The distal end 46b can al so have a curved

conf i gehddirént itdnélagdslal gratital ldeRNBNAGs Qlaplel® £IGKIt6 8 publ RUAR, disés@an or
ot her access tube. The distal end 46b of the tissue stop 46 can al so

opt i onapreyefaiidiclage apd héistal ed hittebhatip adaptad tp engage Hindetranambsts 9ae9etid there
over. [ \ ) S a ranp
7 or R MRy G5 SR ool SR PURRELE MBI IBHIEES 2, o
al i gnne®mpldry Bmbédmentahetan B2 irethdans &maassekehed/cut4t 100 fopaed thetdirasind t he ranp
47 can allow the apex of a clip to ride thereal ong thus reventing4the clip

f r om b¥EBIFH RyTRTIEEP MiHedr kevmenibye 9%olormed eriba At cas 48npl the neshrRdfdi s
pushi ngyd rlﬁgle(fﬁe'rr%eh MoRis sHbwh & mgllezfc%féril' RMGA, %‘ic‘ﬁqnusﬁ#&'tésltﬁ%pdgp ﬁ(gec?@.al&g will

appreciate that the tissue stop can have a variety o
conf i gshoani twsnaleamdmbér HArhas mchapd ¢haa caragspertds tofheshyeroffteatcutoes] @0atof aci | it at e

advanc n f a cli her eal ong., [ 00113 | 12 iJlustrates the tissue

St op 4800 MeEveR 4ol (aRe AclrEoBeby et the ot eParEaC Tl i ¥ or 1o
the | aug ROp@hGod4 darl Qﬁ@hhlg,nbé iRedgradlly QY d Bvitese@nothet Clhe frOMRfal &dC44at O be
received between the jaws 20. As is further shown, a sunglcal clip 36 is

posi t | eibelPishiraddhcarhes adapied spmaigiie A closure link esssmiht, disewssedhin mea detilt he cl i p
36 is i with the ti st 46, i i al the | egs 36b of the
clip BE‘él%‘g’n%ng ﬁllnl‘%}hep%us? |¥1tr ?dzﬁzgﬁldéggﬁar?g 4% g%@éa’\é\% tel'ie,Jg\ﬁ%Jg , shunt, or other
target site. [00114] FIGS. 13-26B illustrate various exenplary internal
conponfot $0]oks it fiethre sisiwigin F2Gf & the @aan42 cdnl dlsagnelhdga pbwasior denformadl f or m ng.
As previously discussed, e surgjcal clip applier can i nc¢cl yde sone or

( t. : 10
al | of theren fhehisdariedosky ey FRPEPH WVIGRERT ongaly 9120t dmad wnifedts Bt ot her
f eat ur &5, NAWBokilsibA22@Ad tht Blof8id @h TuRNEHR R TDARIRE) for thd\gipl nt er nal

conponents of the «clip applier 10 can include a clip advanci ng assenbly,
t hat coupingsissembihe clip advanci ng

[00111] Referring back to FIG. §, 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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assenbly of the shaft 18, for advancing at |east one clip through the

el ongate shaft 18 to position the clip between the jaws 20, and a clip
form ng assenbly, that couples to the clip form ng assenbly of the shaft

18, for closing the jaws 20 to forma partially or fully closed clip. Oher
-25 exenpl ary features include an anti-backup nechanismfor controlling
novenment of the trigger 16, an overload nechanismfor preventing overl oad
of the force applied to the jaws 20 by the clip form ng assenbly, and a
clip quantity indicator for indicating a quantity of clips remaining in the
device 10. [00115] FIGS. 13-16D illustrate an exenplary enbodi nent of a clip
advanci ng assenbly of the housing 12 for effecting moverment of the feed bar

38 wit fiddebiop 48 Q%a&enl?bthla RavBeIte i wevie @netil ki sté}ﬁjﬁll@&%' BnResa Y tnhe@3Am ncl ude
a trigger insert 48 that is coupied to the trigger 16, a feed bar coupl er

50 t hathesdnp tnaekt 80, DOIta;alpb@&dapmd te mit3@ar bé 1m¢galfyefedntxhw1tl38 vamety ofiothered | i nk
52 that is ada t xt.en e tr| rt 48 an he feed bar
coup! oroneBs 3F PGt 1 S PP s SR e BB Bb S he  f eed
bar cou@pesd t§Qeat b @8sbdBHudt] Buntl étci thbrebéthaéL® ;Johmoﬁ amgg$ nell fiRGaks 4@ 1 n nore
detail. The shape of t he trlgger insert 48 can var epending on the other

corrpon(i;flhtg’e(§<1s thetigrgeisiiei Agshown inkIG; hl thealistal lend #otaelelie ptvodiondnts the tri gger
| nser A8 G A5 PR SR 409403 R AIRL B LA RN v L

to the housin an e ongate Ion S extend
i nt o aphicerndng of hetdbecd thrgghra tifar &hﬂher«aeaa:tssrtabe pOlid distal é#ﬂaﬂf%wﬂthertcsbuede a bore

106 extendlng therethrough for rece|V|ng a.shaft for pivotally mating the
t ri ggeroPAS &1 alagontpnplheinglyde pigr featurepie faciate AlovpueRt A bty theR 0%'s o

i ncl udeyg, @kamﬁtesssg 5i§Fﬂ(§)8llf Q{erﬁ%gle'slfb éluaﬁaés%rra&bqeyfeﬁlge%aftg a ofiowi N9 a

portion of I'i nk The ftirst recess 108 preferably has a size and
shape ohite desltdl ews 4G fi@ontalmmm’g atchip i eleghmientiith ﬂlettqp ethemtyantenessemhlysuch t hat

the fe 5 Il be,forc t |vot en the tr| i nsert .48, pivots
due to OndaisHergpe e ¢1 P8 B Nasha b fidErele e s er el eos
108 is cﬁl!?:H@h%&érﬂﬂnbh@dlfgﬂaﬂﬁeﬁtw@'ftdthb @Q‘lrdri@&%s@nﬁ)%bm hat is%'uL}M dgith'é‘éli @ aportion
formed therein for seatln& a shaft formed on pr oxi mal e feed

§

| i nk 5distahdirggtion. Bepegiosskidledin the aroyil agereeipte tbﬁtﬁh? tissspeen 4@ earla@e a16. The
trigger,| g‘o’féthéf%oﬁﬁ‘ghr iGHS An'&‘i* é‘aﬁ%‘?n&u C\S’{'g Z{ C{ e?fe]aﬁﬂei %rfﬂﬁﬁ't[ale” a back side

edge fof ceiving a osure T1nk i'S coupl 0 the push bar
44 f or adwmicdigert bea clignhéizaloag.cl ose thejams 20, and ratchet teeth 112 forned
on the bottom side edge thereof for mating with a pawl 60 for

(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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controlling novenent of the trigger 16, as will be discussed in nore detai
bel ow, [00117] The exenplary feed bar coupler 50 is shown in nore detail in
FI GS. 15A and 15B, and it can be adapted to couple the proximal end of the
feed bar 38 to the distal end of the feed link -26 52. Wiile a variety of
techni ques can be used to mate the feed bar coupler 50 to the proximal end
38a of the feed bar 38, in an exenplary enbodi nent the feed bar coupler 50
is formed from two separate halves 50a, 50b that mate together to maintain
the proximal end 38a of the feed bar 38 therebetween, Wen mated, the two
hal ves 50a, 50b together define a central shaft 50c having substantially
circular flanges 50d, 50e forned on opposed ends thereof and defining a

r ecess ebdifiplirh é¢alred inelade bantbbakiipmechatllsat @k c@urdligmodenidneof e didgenk 52.
The central shaft 50c deflnes a lunmen 50g t herethrough for rece|V|ng t he
proxi maP> Byerkeed regchpmnam frteysanngavesload Pfgﬁhe foree xantigd i sl thes™in a

subst apf; }ﬁ(% agge%)ﬁ%aalcﬂ %ﬁklgllhxﬁatbff@ nfdo{aﬁgg %ﬁg@ggg& eegg mEE feed

bar coupl e can owever e i'ntegra 38, and
it canuhﬁvdeaceﬂhrlety of other shapes and sizes to facilitate natlng W th
the feed link 52. [00118] FIG 16 illustrates an exenplary feed link 52,

whi ch d nthe tri ert 4 he feed b upl er 52.
' qonERlSTRR ) BEh P kg5 R0 o a st ahe Pl 1 R Ep AP BV SRR e shape
Wi th phexdinped?2 fepeffettisg alovenes oddr, fe&hr 3TREhRT @% skt 1 NG feR@al, theafippted to
rotatably sit within the first recess 108 of the trigger i1nsert 48 and thus,

as pr e¢fivaging agpablysanncludeta taggeriinsert 48 ¢hah issienpled gathe trigger 1B)a fesd eaidi ng
theret QB &%O{%%%axfpl eto??)ro(i%gal %d%@&‘?hﬁgfée‘a baP} %Bé"ra'fé/edﬁ%(%b%hwlé hin the

first ess I gger 1nser ther I'owi ng ‘the trigger
i nsert adaﬂ)té:dao pkt¢nd bétiveerf the driggenins&P48 diftethel feztl dhr @m@l@BBb faftrankferrfrged | i nk 52

can be adapted $ couple to feegﬁgg coup Ig 50 and thus, in an exenplary
enbodi MSED fiom tne, Higgae@sEhHoedhe ar opYPIST 54 14p formed thereon and defi ni ng
an opening 116 therebetween for seating the central shaft 50a of the feed

bar cougii§6] FE:. 121" hﬁlsﬁgteasthélﬁ er hséP4@IrEmEkldetil We%&&%ﬂﬁrl%giﬁ@ﬁaﬁhe
coupler 50 as the feed pi vots about a pivot axis e pivot axis X

can be caevdrndepehging he thel cﬁh@tthmmomntwﬁthfhhquh@gfléewt|ui1 Hie lﬁwt@@dmdwm he
housi n 2 and i i I e in
the il Igllljes iy 1r(1:fert t#%(f%lué%g taeglftratl ggrrl]lgg I4?zip %ﬁ\é\gg ag%})té)dq to rﬁl\%%tal?y ﬁate tor gq)??'lﬁg utl)g end
52a of 1tzmldfaﬁed>ngate soidn 4Baﬂﬂa1&]adhpstecam> ﬁmﬂﬁlhtal’a}{d &fmdltneﬁiggeﬁ e Theed i nk

52 can be flexible to elimnate the need to
central portion 48a can include a bore 106 extending therethrough for receiving a shaft for
pivotally mating the trigger insert 48 to the housing 12. The central portion 48a can also include
a first recess 108 formed in a superior side edge for receiving a portion of the feed link 52. The
first recess 108 preferably has a size and shape that allows a portion of the feed link 52 to extend
therein such that the feed link 52 will be forced to pivot when the trigger insert 48 pivots due to
movement of the trigger 16. As shown in FIG. 14, the first recess 108 is substantially elongate
and includes a substantially circular portion formed therein for seating a shaft formed on a
proximal end of the feed link 52, as will be discussed in more detail with respect to FIG. 16. The
trigger insert 48 can also include a second recess 110 formed in a back side edge for receiving a
closure link roller 54 that is coupled to the push bar 44 for moving the cam 42 to close the jaws

20, and ratchet teeth 112 formed on the bottom side edge thereof for mating with a pawl 60 for

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

[00117] The exemplary feed bar coupler 50 is shown in more detail in FIGS. 15A and 15B, and
it can be adapted to couple the proximal end of the feed bar 38 to the distal end of the feed link
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calibrate the clip advancing assenbly and the clip formng assenbly. In
particular, the feed link 52 allows the trigger 16 to continue noving
toward a cl osed position even after the feed bar 38 and feed bar coupler 50
are in a distal-npbst position, and it provides sone freedomto the clip
formng and clip advancing assenblies. In other words, the trigger 16 is
pliant relative to the -27 feed bar 38 during closure of the trigger.

[ 00120] The particular stiffness and strength of the feed link 52 can vary
dependi ng on the configuration of the clip advancing assenbly and the clip
form ng assenbly, but in one exenplary enbodinment the feed Iink 52 has a
stiffness that is in the range of 75 to 110 | bs per inch, and nore

pref er &bl yhiibatar s LRPbPREA imgte&%feé@%%@ﬂa@fo fohtRe prokpidiace

e?)é@ﬂ@éﬂnich% _
between the Iink 52 and the feed bar coupler 50), and it has a strength of

t hat iendi38aphtherfegudrar 88, i28n khemplany b odintent thedebdrher eoyplarfS@riafiryed fram i s
bout 35 I bs., The feed )i pk, 52 I be, f d f L.et f
el R K e R

mat er i 38 the@b@webR SWher flaftiiothe el R4l sse30ALTObTbEeher fina SdnfiaEshaafsoe ei nf or ced
t her nopl astics could be used, including glass reinforced Iiquid-crystal

pol ynekayingfubgantially sreerdtrnges s d0uivemedemeniosqdrads therqef apd defining si ons of

t hese ' St ' - k8l - rs such
st nars OB B Ok Hip S Bl R, e P M " e
f abri cadfeds & tusmansd Ogelicéthrough €0t rai 8y tha groxirasllent 8 achthe Yexdtbae38lasi foed

conbi nat j on of Iinitgd erxibLIit%Q%and,Qontrolled strength. [00121] FIGS.
17A- 178¢°king thefeed Rer SR én e sehspntially fredposigionrdativg tathedrsst BT caunlgel- Aihe. 17A

shows aRg biy c‘bh@ler HPSH! hWevelBEhRESall gmh&i GeRthelfBed Bar8S4ddNgcdnhad 2 OPEN
position, the Teed bar coupler and teed bar 38 are 1 n a proxi nal - nost
posi t i varjetyofcbthdnehdpeeand sirds t& Pcdnate masnpwithelenfeed hek §2.i gger i nsert 48 and
the feed bar coupler 50. As previously discussed, in the initial open

2o LR, B HHAR g RPGLER, 22 L SRSl BIoni

rr:lenber ins€rt 98 andsthE ifeed biﬁ&)ﬁpie‘ﬁ 5ZoUpdeheral, ¢hd foed lidk %@@@I’haivéls enﬁﬁsta%&alagﬂplaﬁdﬂe
ousing 12 to maintain the trigger insert 48 and trigger 16 in the open
posi t i BlAngamehape WEB grRximplaad ﬁgﬂ%%@%%fr%a, &by The prpxing] T%zs?aé%&c@ﬁ@é thet ween a

and 1 ne RGN, A e e 125 T R ek % 308 s e iR SRR oo
bar 38itican inkledpr ekdfhdl (FiGsiB)paxsdndingrherethrough. 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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[00122] When the trigger 16 is actuated and noved toward the cl osed
position, i.e., toward the stationary handle 14, to overcone the biasing
forces applied by the springs 120, 122, the trigger insert 48 begins to
pivot in a counter-clockw se direction, as shown in FIG 17B. As a result,
the feed link 52 is forced to pivot in a counter-clockw se direction,

t hereby noving the feed bar -28 coupler 50 and feed bar 38 in a distal
direction. The protrusion 86 on the feed bar 38 thus noves distally within
the elongate slot 88 in the jaw retainer shaft 28, thereby advancing the
feeder shoe 34 and the clips 36 disposed wthin the clip track. Spring 120
is extended between the housing and the trigger insert 48, and spring 122

is conﬁkﬁg§gﬁcﬁﬁhpgggn%?gﬂkggg% ar coupler 50 and the shaft coupler 124.
3 the tr 'S 1 [ [

[ 0012 ger rther actuated and the trigger insert 48
continues to pivot, the feed bar coupler 50 and feed bar 38 will eventually
reach E()Odﬂ(s]tiaiepan'sulapsxﬁfndsmmd dtrengthio$ t}m(fsddtlirrkrﬁz dahe@arypleptndingd anth86 on t he
feed bar
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previ Olab?éng) %ﬁH&ﬁ%@nt th§P€eH n1§lk %@%aé"é Sk rrdRss tfhhll.l ik }h t@l@ ‘F&Hg@%? ed td)PltOVYS?Pert he s haf t
coupl er 4 and the f coupler 50, and feed link 52 w flex,
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actuation, such that the trlgPl insert 48 is pliant relative to the clip
Qlyw

advancPhgaigaadanntlydingadatisiy p ersanctelaeets. d@ee Hempdgy nfatryebija ghassexenpl ary
lip fg f
38[20 ﬂhggdg&gﬁﬂgiﬁmg]rhg% %ﬁ#ﬁﬁgggéégﬁg gﬂgkgposegmqg%ﬁﬂ&ﬂ%ﬂgfhous|ng

12 andglaks ﬂeﬁlfﬁéédelec;mdﬁerysﬁabpdmerstgmspuﬁfmrdedmy%ﬁs and caddon4ber elrdbice® to the

jaws 20 to nove the jaws 20 to a closed pasitjon and thereby(%rinp aclip
posi ti SFEens Phes aPheBHIEr NEmePlasuiss. cFipgr-E B ythgeQs sy R Suidfe a variety

of CONiaHEat hASierd BRI UKL ERhEH RABRRHALYIACIR BTN ARRERRLY, | nol udes

a closure er 54 t Is s ably coupled to t trigger insert 48,
a cl oswswah asispringseel tvadchiese t}wdnpllr@kbomblr(auum btlimded Aexibiligsandeconirolkedr ol | er 54,

and a closyre coupler 58 that is adapted to couple to the closure |link 56

and t oSt#8"hush rod 44. [00125] FIG 18 illustrates the closure link roller
54 in nore detail and, as shown, the closure

[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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link roller 54 includes a central shaft 54a having substantially circular

fl anges 54b, 54c forned adjacent to the opposed term nal ends thereof. The
central shaft 54a can be adapted to sit within the second recess 110 in the
trigger insert 48 such that the flanges 54b, 54c are received on opposed
sides of the trigger insert 48. The central shaft 54a can al so be adapted to
mate to -29 opposed arns 126a, 126b of the closure link 56 to position the
arnms on opposed sides of the trigger insert 48. [00126] An exenplary

enbodi nent of a closure link 56 is shown in nore detail in FIG 19, and as
shown it has opposed arns 126a, 126b that are spaced a di stance apart from
one another. Each arm 126a, 126b includes a proximl end 128a, 128b that is

adapt eghupRr S0 aRUR A BS IREAT@tal dBR&Edn. TR pRItrdsiE 88! ASHE el bRK3 g @ld Rbv&4, and
a distal end 130a, 130b that is adapted to mate to a closure coupler 58 for

coupl i dugtatlhmtbmdb@¢1engatcn$dotr&ﬂ indhe 8% ratather$hofZ8ethietabk adBincimgtieefepdes khaeod 44.
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nenber shaftgpuplenB4h ext end in opposite directions to facilitate engagenent
between the closure link 56 and the closure Iink roller 54. The distal end
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end 44a of the push rod 44 (FIG_ 9). In an exenpl ary enbodi nent, the
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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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coupler 50 when the trigger 16 is in the open position. A person skilled in
the art will appreciate that a variety of other mating techni ques can be
used to mate the closure coupler 58 to the push rod 44, and that the

cl osure coupler 58 and the push rod 44 can optionally be integrally fornmed
wi th one another. -30 [00128] In other exenplary enbodi nents, shown in FIGS.
20B and 20C, a biasing nenber can be disposed within the cut-out 59 to bias
the push rod 44 in a distal direction. Such a configuration will prevent
accidental release of a clip fromthe jaws, particularly during the early
stages of closure, if the user eases-up on the trigger 16. In particular,
whil e the anti-backup mnechanism discussed in nore detail bel ow, can be

adapt el RoPLEN ATk D6 bFi§SRRu Gnk5 pARRH! (Pl o6 {4 d80P I 10, 1 eaches

a prede ermned position, the ant |-ba anlsn1 Oow sone m nor
novenefiggofingdned& ri gger 16. Thus, in the event a user eases up on the
trigger 16 and mi nor opening of the trigger 16 occurs, the biasing menber

wi | h ush rod 44..in iista irectjon,.ther ., mai i.ni ng the
D ©ERTa0 S Bt Bl ot RS STy SRR EY gra L
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can be used, including elastoneric conpression nembers. [00129] In use,
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can be used to mate the closure link 56 to the closure link roller 54 and the closure coupler 58.

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

with one another.
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position, as shown in FIG 17C, further actuation of the trigger 16 wll
cause the recess 110 in the trigger insert 48 to engage the closure |ink
roller 54 forcing it to pivot with the trigger insert 48, as shown in FIG
17D. As a result, the closure coupler 58 will nove distally, thereby causing
the push rod 44 to nove distally. As the push rod 44 advances distally, the
cam 42 is advanced over the jaws 20 to close the jaws 20 and crinp the clip
positioned therebetween. The trigger 16 - 31 can optionally be partially
closed to only partially close the jaws 20 and thus partially crinp a clip
di sposed t herebetween. Exenplary techniques for facilitating selective ful
and partial closure of the clip will be discussed in nore detail bel ow.
Once t HWO124]ilpothsr eqepiplard embbdintenisghewn 16 FI(EA0Band D€ askidsingercabyr @l owi ng

spring, 120 to, pulJl the trigger .insert 48 ck to jts initial position, and
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form of a coil or other type of spring 63. As shown, the spring 63 is disposed between the
proximal end 44a of the push rod 44 and the back wall of the recess 59 to bias the push rod 44
distally. The spring 63 is adapted to compress when a proximally-directed force is applied
thereto. A person skilled in the art will appreciate that a variety of other biasing members can be

used, including elastomeric compression members.

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

over the jaws 20 to close the jaws 20 and crimp the clip positioned therebetween. The trigger 16
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cl ose. The predeterm ned position preferably corresponds to a position at
which the jaws 20 are partially closed. In an exenplary enbodi nent, as
shown, the teeth 1 12 include a first set of teeth 112a, e.g., ten teeth,
having a size that prevents rotation of the pawm 60 relative thereto, thus
preventing the trigger 16 from opening when the paw 60 is engaged with the
first set 112a of teeth 112. The teeth 112 can also include a final or
termnal tooth, referred to as a tock tooth 112b, that has a size that
allows the pawl 60 to rotate relative thereto when the pawl 60 is -32
engaged with the tock tooth I12b. In particular, the tock tooth 112b
preferably has a size that is substantially greater than the size of the
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[00131] FIGS. 21A and 21B illustrate one exemplary embodiment of an anti-backup mechanism
in the form of a ratchet. As shown, the ratchet includes a set of teeth 112 formed on the trigger
insert 48, and a pawl 60 that is adapted to be rotatably disposed within the housing 12 and
positioned adjacent to the trigger insert 48 such that closure of the trigger 16 and pivotal
movement of the trigger insert 48 will cause the pawl 60 to engage the teeth 112. The teeth 112
can be configured to prevent rotation of the pawl 60 until the pawl 60 reaches a predetermined
position, at which point the pawl 60 is free to rotate, thereby allowing the trigger 16 to open or
close. The predetermined position preferably corresponds to a position at which the jaws 20 are
partially closed. In an exemplary embodiment, as shown, the teeth 112 include a first set of teeth
112a, e.g., ten teeth, having a size that prevents rotation of the pawl 60 relative thereto, thus
preventing the trigger 16 from opening when the pawl 60 is engaged with the first set 112a of
teeth 112. The teeth 112 can also include a final or terminal tooth, referred to as a tock tooth

112b, that has a size that allows the pawl 60 to rotate relative thereto when the pawl 60 is
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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] I n another exenplary enbodi nent, the surgical clip applier 10 can

i nclude an overload nechanismthat 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 - 33 and crinp the clip around the tissue positioned therebetween.
As the form ng process proceeds and the clip is at |least partially closed,
the force required to continue closing the jaws 20 around the clip
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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 paw! 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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housi ng 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 tum can be coupled to
the profile link 66, which can be slidably and pivotally positioned wthin
the housing 64 adjacent to an opening 64d fornmed in the housing. Pivotal
novenent of the profile link 66 wthin the housing 64 can be achi eved by,
for exanple, a pivot pin 158 that extends through the profile |link 66 and
is that disposed within a first slot 160a (only one slot is show) formed in
-34 each half 64a, 64b of the housing 64, and slidable novenent of the
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This is shown in nore detail in FIGS. 23B-23C, and as shown the openi ng 64d
i n t he[00ndRdiIGg2B4 ilhistraves oncnexenipsuerabddimentrof bh everbad ofechdmesmg o2 pshbwing ng

asserrbIaX e;Ep?O({eg lv&ewa.lgl?li gréget:ralt, 'H]% 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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profile link 66. As a result, when the trigger 16 is actuated and noved
toward the closed position, the closure link roller 54 applies a force to
the profile link 66. The resistance of the overload spring 152 wll,
however, maintain the profile link 66 in a substantially fixed position

unl ess the force applied by the closure Iink roller 54 increases to a force
that is greater than the resistance, e.g., a threshold force. This can be
caused by, for exanple, a foreign object positioned between the jaws 20 or
when the jaws 20 are fully closed with the clip and vessel, duct, shunt,
etc, therebetween. Wien the jaws 20 cannot be further closed, the force
applied to the closure link roller 54 fromthe closing notion of the
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required to buckle the toggle link 68 and pivot link 70. If the radial load from the closure link
roller 54 against the profile link 66 exceeds the buckling force of the linkages, then the pivot link
70 further compresses the spring 152 as the profile link 66 slides proximally.

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

the closure link roller 54 from the closing motion of the trigger 16 will be transferred to the
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deformati on or other danmage to the jaws 20. A person skilled in the art wll
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

di stal -facing surface 66s of the profile link 66, can also have a shape
that facilitates correlation between the force required to actuate the

overl oad nechanismand the force required to close the jaws 20. For exanpl e,
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 frominterfering with novenent of the closure
link roller 54 there over, and to allow a |inear force to be applied to the
tri ggehrokfie itk 60, MW théB¥RotZAd smﬁﬁiﬁeﬁé’hou@m?ea, theRbY ek tRIMEEed to
close the jaws 20 is non-linhear as the trigger 16 -36 is nnveg to the cl osed
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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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that, when |loaded with a force greater then the bendi ng nonment, buckles to
assune a lowrigidity condition. The bracket 174 can provide nore rigidity
to the curved nmenber 172 such that the bending nonent increases adjacent to
t he bracket 174. In use, the beam 170 can be | oaded wthin the housing 12
of the clip applier 10 such that the closure link roller 54 contacts the
concave surface, and the beam 170 can be positioned at an angle such that
the closure link roller 54 is farther away fromthe beam when the trigger
16 is initially actuated, and the closure link roller 54 becomes closer to
the beamas the trigger 16 noves to the closed position. As a result, the
resi stance to buckling will increase as the closure link roller 54 noves
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adapt eg@ersén dxelledllih dakirywill Sppasee it the profitelitkosssdanhalta aaikty of Gthetdhepes0 t he
feed i nk coupler 50 and npve as the feed bar coupler 50 and feed bar 38
ar e novedthatesicti ofgither tachpiapedian e yped ta optimize theflgraeaigcessay (RIEOE e ot r usi on

146, ot %ﬁa&lﬁ"tﬁé@f%e%c%@r? Jc%ua%é‘tﬂ%vqg%?ﬁ%%?%r@” inferior surface

thereof for extending 1nto the recess etween the circul ar
fl anges 50d, 50e on
[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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the feed bar coupler 50. The protrusion 146 all ows the indicator actuator 76
to be engaged by the feed bar coupler 50 and noved therew th. The i ndi cator
actuator 76 can also include an engagenent mechani sm 148 fornmed thereon and
adapted to engage the teeth 142 fornmed on the indicator wheel 74. As shown
in FIG 25, the engagenent nechani sm 148 on the indicator actuator 76 is in
the formof an armhaving a tab forned on the end thereof for engaging the
teeth 142. [00145] In use, the indicator wheel 74 is rotatably disposed

wi thin the housing 12, as shown in FIGS. 26A-26B, and the indicator
actuator 76 is slidably disposed within the housing 12 such that the
engagenent nechani sm 148 is positioned adjacent to the indicator wheel 74
and t heontdRd RS AlsMHE 8RcIIAE 1&>ataeag§mlcm5§p&mwr%qﬂe RapthGPUR! Ram>0. The
housi ng 12 includes a wi ndow 12a for therein for providing visual access

to the indicator wheel 144. As the trigger 16 is noved to the closed
posi t i dA0dAbInanetheeeenpdary embpdiaent the) sgrggsl elép aipdien] ¢ ¢an lﬂﬂédf? adircat or

I
T e

W || enghgrutd@ntbeatdd tb42dicdie thleeluamdy ofiE1ips rwhaﬁelthGS phenshjust@atesineg t he
wheel 74 to rotate as a cljip is advanced into the jaws 20. Each tine the

tri ggersX9BpiREy eqpodimey of %)clawmeé/ igdigatpphaymg aﬁltladl@ﬁer Vhee 74end amiadicalar cat or
actuat i 4, petates the indicator wheel 76. Wen the clip supply has two or
three clips left, the contrasting color pad 144 on the indicator wheel 74
wll begin to appear in the window 12a forned in the housing 12, thereby

i ndi cat[Poigt3] dhe indicatwe whetlatt ipstopnainfdetail ¢h FIE$S. 2é Amind 24Bhandcasishows itibaga col or
pad 144 ca apt ed .t.o o cupy..the entire wn 12a, when the clip supply
e dep S8 0 gl S et Ry SR S AR St e s ThER B B8 B Shnoel 74
can i ncldusted fitoRfd iTHRaP74 kB e 4D &rmies tREARIRE ah@ a&{;ﬁédetatbet he

i ndi cator wheel 74 fromrotating in a reverse direction,

count erengagse m@en@patemthr 8% prsk arbedlﬁ@tomwh@;reld‘l Whe llréh«tamr r@mmber b&tkup

mechani f n_t own in

FI G sz%mth%e I n%}é drﬁf&ﬁ?%m? éxg fjcli(%)bgose g?tr%gee’?gng%%wﬁr f ext end

subst ant iratht Xbrmad’falcbﬁﬂrastlﬁg thler pad lﬁivh‘l.g addli, ag.norddd:, red/ 30., fias ddfepafdm 75a, 75b
formed on a distal -npst end thereof that is adapted to engage correspondi ng

teet h B¢ FRERINRT eiHRe HgifetaRgvheel 74mni | e not shown, the corresponding teeth can
be fornmed within a circular protrusion forned on an inner portion of the

housi ngod 242 ei@e8Nludtes MR 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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wi ndow 12a. \Wen the indicator wheel 74 is disposed within the housing 12,
the arns 73a, 73b extend into the circular protrusion formed around the
inner circunference thereof. As a clip is applied and the indicator wheel
74 is rotated, the arnms 73a, 73b can deflect over the teeth in the housing
to nmove to the next position. Wien the indicator actuator 76 slides

proximally to return to its initial position, the arns 73a, 73b will engage
the teeth in the housing to prevent the indicator wheel 74 fromrotating in
a reverse direction, i.e., returning to the previous position. A person

skilled in the art wll appreciate that a variety of other techni ques can be
used to prevent backup of the indicator wheel 74. [00147] As previously

ment i qRGehsid st S o &%if&dao‘apgc%@ger%@. RO hORiIHSEAntiQddPPhhagwhasti al Iy or

fully ‘closed clip to a surgi cal such as a vessel, duct, shunt, etc. In
| apar dsuogi tberamdor BOVElinesRpa@essUo eripdicatoswhddl 1#hcisihpririgger ibdembyedt he

patient's hody ta.provjde_access t sur gi cal. ite.. cannul a qr access
o t 116 Beslreppg B e 6 teprrafendn & ey SrielBh Mndrin efosribenl oki n
i nCi si @Bved Asthiew K i f6dd ba3 B @nd Eeli BB &iMFieflgo.sug gir&alt, REerAgUneS it IS
necessary to cease blood flow through the vessels or other ducts, and sone

pr oc edueaignismyi 48 o the iadichier aaseaterf 7 6awilianaage the testlr g ealtheindisatvawhedl 4, be used
to cri he vessel or S e the .shunt to vessel - Accordi ngly, a
sur o cpreby Say BB el 6B 4 045 e 3t e 58 e EBR A P ough

the crigpet18 iOfct@itdiien\wWdsack Bichipdo G tHenaws 2¢)@hsSindghoahctdtbie74 1@t488%hdé | on t he
jaws 20 around the vessel, shunt, or other duct. The tissue stop 46 can
faci | i Pdicatopyhea 76nWhgn de dipsuprindaty o dhise clipsd eft othg egniragtingscolorpad t 1 j gger
16 can : I, p: t v hepaws and
posi 1 o e BRglay el 2l ER 1B afcaPin R RN AR IRADRE 107
crinp thhebyindgatihjetpeheligeg thaoonly hdew nligndmdinu Sheebnttdseng tolpy paddnid4tcan gger 16

can be partially actuated, as indicated t he . audi bl.e sound of the paw 60
r eachi ?i%théo ?C(%Ry &GGPWel‘TQ%?WcB ay e‘b'gﬁ Cgés‘fﬂli’& ‘9%5 £t ed. The trigger 16
is then released to release the partially or fully closed clip, and the

pr ocedwoesd) an aifher cRBBARBLmMYo ARG R IR Mich@r dMBEIY4adfl it RRah aatiibagup[ 00148]
One skilled in the art wi'll appreciate further features and advant ages of

t he i nneshenism thasasedeptsd te Reeveidheindisster whesl 76 dsotiotasingdn a feveseditagion; t he
MR Y Ecﬁlnrf'e?-tc%&cf%wps% dﬁjﬂemotne%ftegéeitn%g%anla@@ ﬁé‘fﬂ%%{ilb%%lﬁ%%c&g{\?@gg?”d

descri , except as Indicaté appended cl ains. ons and
r ef er enses vafiétedf baifipuratians iethpereansliynennshompan FI@ M 4Bethe imdidayorivetfeey BNCe i n

their 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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entirety. [00149] What is clained is: -40 CLAIMS: 1. A surgical clip
applier, conprising: a handle housing having a trigger novable in a first
direction froman open position to a closed position, and a second
direction fromthe closed position to the open position, the trigger
including a partially closed position | ocated between the open and cl osed
positions; an el ongate shaft extending fromthe handl e housi ng and havi ng
opposed jaws fornmed at a distal end thereof, the trigger being effective to
nove the opposed jaws between an open position and a closed position; and a
trigger control mechani sm disposed wthin the handl e housing and adapted to
limt novenment of the trigger to the first direction when the trigger is

posi ti eRRcopREIMELN atshRIIQRAS 0P AShideqR tRIPAtiENE HoaY td ﬁbbbﬂe%&%@% PRgitdion, and
adapted to allow free novenent of the trigger in the first and second

di r ect ShsA bampaert acerss pert isitarirallycised wdlefige a imorkang elrvanelratenlingdwnpdsi ti on;
wher ei iyt he.d tt%*%@é sﬂg gﬂésp}flteﬁ(&%rﬂ% S?_ll aﬁ cﬁﬁgF%S&ré’J it sn%E%sL?rtéT?m%sé’&o trigger

i nsert plvota using rota ably

di spos€ldw titdotift fhetvhf!;eh@lﬂdih@r Jmmu@laﬁkgscaIMpraMpteedlatyOe@ﬂ@ageuiehﬁ“ ashintes. of
teeth forned on the ratchet. 2. The sur ical clip applier of claim1,
wher ei FuRglcal 4lipcgp dtus b8 #egddP CHEWHAN Y e o8 BrsFirs die shupidpdheeyessiichani sm 3. The

sur gi cacchily gly”‘QQ&r fehl Oip o t hﬁ‘érg%fclh %Wg% n%d\y“ﬁ;e ir”]tf %?Eé ﬁ&o@ﬁceﬁ%% IFAEPrises a

first set o teet ada e trlgger o the first
di rect |cmummthmxse intioggexd inte thosirgicdnae tdystsikiearthd jags dﬁemupdmetvessfel and t he
parti al and t oot h . ada | ow free novenent

b t ho StitgaRe ALnaht frbe SBh do S8 Bt PP i By i s o e,
posi ti @,ﬂ@dnte%@ge?%tcbﬁtmalb& h@bht¥d & @86ch APSblbk QllvABEH bdiReerCthO 3R d@si tion.
positioned around the target site, and to cause the jaws 20 to close to crimp the clip. Depending
on the intended use of the clip, the trigger 16 can be partially actuated, as indicated by the
audible sound of the pawl 60 reaching the tock tooth 112b, or it can be fully actuated. The

trigger 16 1s then released to release the partially or fully closed clip, and the procedure can be

repeated if necessary to apply additional clips.

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

entirety.

[00149] What is claimed is:
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4. The surgical clip applier of claim3, wherein the first set of teeth are
adapted to prevent rotation of the pawl relative thereto, and the end tooth
is adapted to allow rotation of the paw relative thereto. 5. The surgical
clip applier of claim3, wherein the first set of teeth have a size that is
| ess than a size of the end tooth. -41 6. The surgical clip applier of claim
3, wherei cagpagdi bl e sound is emtted upon engagenent of the pawl and the
first set of teeth, and wherein a different audible sound is emtted upon
engagenent of the pawl and the end tooth. 7. A ratchet nechanism for

control ling nmdvenmegnal aip applien, ggrepriong:a sur gi cal clip applier, the ratchet
mechani sm conpr,i s . _rotat abl I thl handl e housing; and
a trigger inséng @F&SP%{PE&‘HP%B&%&? Otvfgujl?l a?t@n‘rﬁq]g PA§PEhd coupled to
a trigger osinlaﬁ 16 b CRYES pbsHEST, bind QGécBQ& agealomcﬁﬁ t1REJoRM positibh t@ggpt ed to
ensure a fuI range of rmtlon of the trigger from an o;g)en position to a
partially qpleosesjtlmshet irtglgemmglrmdm@ paffiallytcleset pofitive bichtedbetveaegdigred by t he

paw , and an _end t oo e% gted to allow free novenent of the trigger
bet ween t HPCPARY FIQFS Oéf Pa&d position and the fully closed position when

the end toot h a)312RHRYREK @;}{teﬁcﬂﬁ‘g R3W themﬁlshéhsmgteaﬁdlﬁa%tngafﬁpoggd h&eth are
adapted to |imt rotation of the paw relative hereto,” and wherein the end

tooth i s ddaptdat atdystall dnd\ﬂlérc@"ethedtlggar(bnlrngefﬁehtequamloveehabpp@ed idvereto. 8.

The ratchel& mechani sm of,. cla({n %I\qﬂ)I‘EI n the first set of teeth have a size
that is |taeenanopen ppsitonand ¢ eloggdpastiioniandy  The ratchet nmechani sm of

claim 7. wher gl oaHAbIOh AR RIS dhe RN RAGAGCAANLAE Lhe_pavl

and the first se teeth, and wherein a different au soun
eni tted uponiternyagentsrfithofrigghetoghevirsaduedtioe vdrd thowigger ﬂ;(posmoxmt hod for

RO ST WL R e LN
closed poshgiebnt bi'E &RYg P thedlrbohnd SO AirefdHs Betilenthd Partially closed
position and the closed position;
wherein the ratchet mechanism includes a series of teeth formed on a trigger
insert pivotally disposed within the handle housing, and a pawl rotatably disposed
within the handle housing and adapted to engage the series of teeth formed on the

ratchet.

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

comprises a ratchet mechanism.

3.  The surgical clip applier of claim 1, wherein the series of teeth comprises a first
set of teeth adapted to limit movement of the trigger to the first direction when the
trigger is positioned between the open position and the partially closed position, and
an end tooth adapted to allow free movement of the trigger in the first and second
directions when the trigger is positioned between the partially closed position and the

closed position.

4.  The surgical clip applier of claim 3, wherein the first set of teeth are adapted to
prevent rotation of the pawl relative thereto, and the end tooth is adapted to allow

rotation of the pawl relative thereto.

5. The surgical clip applier of claim 3, wherein the first set of teeth have a size that

is less than a size of the end tooth.
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posi ti oned between opposed jaws fornmed on a distal end of a shaft extending
fromthe handle housing; and selectively noving the trigger fromthe
partially closed position to one of a fully «closed position, in which the
partially closed surgical clip positioned between the opposed jaws is fully
cl osed, and the open position, in which the partially closed surgical clip

posi ti oneds betryeeprgida® cRPRFIRE of AUEn B SwhEbiBaB A dib @Bl ks dMRtel Rb&HEt
mechani sm conpri ses a pawl rotatably disposed wthin the handle housing,

and a ser iesgageineneef the powhent] tha fasttset afdeath,iand evhterpin ualifidrent aidipposed - 42

Wi thin the h%$dle.ﬁqgsing and Q%Eph dto,th tri&ger. 11. The met hod of

clai m 10, SRHEY EiSP AL EhHeAsTs © @eipﬁm‘ tegnd et nmechani sm di sposed
therein and adapted to control novenent of the trigger between the open

posi tion, 1 he Aakdhctinkedhamiss & cBRgbIlih®hovamentloTa tfipddronG Re@ealRApi tion. 12.
The method of claim 11, wherein the ratchet nmechanismis adapted to limt

novenment ofpplieretherrpighetmechaniswiaegipsisigi ect i on when the trigger is noved

bet ween the qpen sitiop and, the partially .closed position. 13. The nethod
of ol i o, widns ROFREh S RES bR BRI RL R o set of teeth |
adapted to pr a\tﬁggerﬁ@sfeﬁtpiﬂnalw disp&sed AMhinMAe Mahd1€ h@@m%m @J&?%&Q at herew th,

e pa

and an end tooth adapted to allow free rotation of t when the paw
i s engagedriggdrethewigger insart imedinge hiost sefofdecah adaptedhensura atfhlérdnge of set of

teeth have a.size, that is less than..a size of .the end tooth. . The net hod
of ol ai m Taig et Hiest Bt B Srfbt S Rodnatee of o ne
paw and tfet det bSiecthtke &gab&Ebithedachl WharngicRd fodih hdHicNb aAUdi flee sound is
emtted upon engagenent of the paw and the end tooth. -43
movement of the trigger between the partially closed position and the fully closed
position when the end tooth is engaged by the pawl;
wherein the first set of teeth are adapted to limit rotation of the pawl relative

thereto, and wherein the end tooth is adapted to allow free rotation of the pawl relative

thereto.

8.  The ratchet mechanism of claim 7, wherein the first set of teeth have a size that

is less than a size of the end tooth.

9. The ratchet mechanism of claim 7, wherein an audible sound is emitted upon
engagement of the pawl and the first set of teeth, and wherein a different audible

sound is emitted upon engagement of the pawl and the end tooth.

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

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

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

wherein the ratchet mechanism comprises a pawl rotatably disposed within the

handle housing, and a series of teeth formed on a trigger insert pivotally disposed
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within the handle housing and coupled to the trigger.

11. The method of claim 10, wherein the handle housing includes a ratchet
mechanism disposed therein and adapted to control movement of the trigger between

the open position, the partially closed position, and the fully closed position.

12.  The method of claim 11, wherein the ratchet mechanism is adapted to limit
movement of the trigger to a single direction when the trigger is moved between the

open position and the partially closed position.

13.  The method of claim12, wherein the series of teeth comprise a first set of teeth
adapted to prevent rotation of the pawl when the pawl is engaged therewith, and an
end tooth adapted to allow free rotation of the pawl when the pawl is engaged

therewith.

14. The method of claim12, wherein the first set of teeth have a size that is less than

a size of the end tooth.

15. The method of claim 12, wherein an audible sound is emitted upon engagement of
the pawl and the first set of teeth, and wherein a different audible sound is emitted

upon engagement of the pawl and the end tooth.
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