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

The trocar cannula is i NSERGACAINCLIP APHWER MEEEODSS the body cavity, by
using the obturator tip to penetrate the skin. After penetration, the
obturator _is renoved and the trocar cannula remains in the body. It is

througHﬂEHFH3EEHﬁJN¥ENE%m%urgicaI instrunents are placed. [0003] One

surgical instrunent that is comonly used with a trocar cannula is a
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portion of "body tissue during surgery. st clip appliers typically have a

handl e deivides fom applymgastgichelins thdvétpgesselsashuntsf etoovabl e opposed jaws formed
on an end thereof for holding and formng a ligation clip therebetween. The

jaws a j tione ssel or duct, and the clip is crushed or
formed %%Cgﬁéhéggﬁé Fﬁ%ﬁ#ﬁgnﬁgfgéﬁng of the jaws. [0004] In nmany of the
prior art clip appliers, the feeding and form ng nechani sns require precise
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cl osure of the jaws, which can result in overload on the jaws when the
vessel wrerdoned apd et trazaechnnula remains in the body. It is through this cannula that surgical

instruments are placed.

[0003] One surgical instrument that is commonly used with a trocar cannula is a surgical clip
applier for ligating a blood vessel, a duct, shunt, or a portion of body tissue during surgery. Most
clip appliers typically have a handle with an elongate shaft having a pair of movable opposed
jaws formed on an end thereof for holding and forming a ligation clip therebetween. The jaws
are positioned around the vessel or duct, and the clip is crushed or formed on the vessel by the

closing of the jaws.

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

applied to the jaws by the trigger under a variety of conditions. Many devices require full



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 clidoshesifthoned wiek ehtlevaen.oveASHidn tﬂ_@_lﬁ“&bkﬂﬁh(ﬂ% vegbdl Br aRPbb&fioredn have
a variety of configurations, and it can include a variety of features to
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the surgical clip applier can include a feeder shoe that is slidably
disposéa Within the el ongate shaft and that is adapted to drive at |east
one surgical clip through the elongate shaft. In an exenplary enbodi nent,

t he feddens]Hwerdiay, erackapiiect need fianimprvkd methods shidsdevices forapplymg, such t hat
proxi mal novenent of the feeder shoe is substantially prevented. The

el ongat YTEFMEEPSIg Yeseoductn et clip track di sposed therein and adapted
to seat at |east one surgical clip. The feeder shoe can be slidably

di sposegypiv Ak diepe INVENREN [0008] A variety of techniques can be used
to facilitate distal novenent and prevent proxinmal novenent of the feeder
shoe. In one exenplary enbodi nent, the feeder shoe can include a tang
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[0007] The surgical clip applier can have a variety of configurations, and it can include a variety
of features to facilitate advancement and formation of a surgical clip. In one embodiment, the
surgical clip applier can include a feeder shoe that is slidably disposed within the elongate shaft
and that is adapted to drive at least one surgical clip through the elongate shaft. In an exemplary
embodiment, the feeder shoe can be adapted to move only in a distal direction, such that
proximal movement of the feeder shoe is substantially prevented. The elongate shaft can also
include a clip track disposed therein and adapted to seat at least one surgical clip. The feeder

shoe can be slidably disposed within the clip track.

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

include a tang and the feed bar can include several detents formed therein and adapted to engage
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therein and coupled to the trigger such that novenent of the trigger toward
a closed position is adapted to advance the feed bar distally thereby
advancing the feeder shoe distally. By way of non-limting exanple, the
feed bar can be coupled to the trigger by a trigger insert that is nated to
the trigger, and by a link that extends between the trigger insert and the
proxi mal end of the feed bar. The proxinmal end of the feed bar can include
a coupler that is adapted to receive a portion of the link. The feed bar
can also include a distal end having an advancer that is adapted to engage
a distal-nost clip and to drive the distal-nost clip into the jaws. In
certain exenplary enbodinents, the feed bar can be adapted to engage and

initiate advancengnt nost i,p into t prior to
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clip advancing assenbly for advancing a clip through a surgical clip
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and that 1s adapted to slidably nove y when the trigger is closed to

advancellpheoﬂleed’evrprsin@elramngtadva@asnem%ﬂ@lfﬂqﬂedslsvposed within the clip
track. The feed bar can have a variety of configurations and in one

exenpl he distal.end of the f bar. cl ude an.advancer
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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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advancer on the distal end of the feed bar can engage a distal-nost clip and
advanceandbe ed par qB inEeds adﬁp@éléfopfjdﬁwgwffmﬁédhqswngh 2k adapted do egaghide

el ongat I . i ing: t.he feed
bar o t A8 G oshE FesPehOr RAM Rre el p MOROH AR el 3L AR
subst antndadfitlye febkegt can sriclider. cohpPled Biht ik adapnt th escepartirkaby capting ihededd, a

met hod for applying a surgical clip is provided and includes noving a
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can have a variety of configurations, bat 1 n one
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 anotdndno gixldesbindendl, the housing can include a pivoting assenbly that is
coupl ed between the force-receiving nmenber and the biasing assenbly such
that pivotin ssenbly is adapted to transfer force applied to the
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el ongate shaft and coup to the trigger. The camm ng assenbly can be
adapt edthe sprifgippn glidablsmayerpent ebthe plunger tpwags thepemingPostat i on of the trigger
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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 ni@ueniérh eorrélatestofa foroetrbgmiepenmpoeos theijows framalicotehgositios edvapdtiet i on.
[0019] In another exenplary enbodi nent, the overload nechani smcan include a
housi n§la8YPYRYION, profile 1ink slidably and pivotally di sposed therein and
havi ng the force-receiving surface forned thereon and positioned adjacent
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I n one exenplary enbodi nent, the biasing assenbly can be coupled to the
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force is greater than a threshold force of an overload nechani sm the
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towar d foih&l tresieshdissitionédadjacent to an opening formed in the housing. The force-

receiving surface can include a first portion that is adapted to receive a force for pivotally

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

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

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

the profile link. In one exemplary embodiment, the biasing assembly can be coupled to the

profile link by a pivoting assembly that is adapted to pivot upon pivotal movement of the profile

link, and that is adapted to slide upon slidable movement of the profile link to apply a force to

the biasing assembly to overcome the resistance.

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

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



[0021 ] Wiile the overl oad nmechani sm can have a variety of configurations,

i n one enbodi nent the overload nmechani 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 elenent
in response to the closing force. The surgical clip applier can include a
camm ng assenbly that is adapted to apply the closing force to the jaws,
and that includes a roller nenber that rolls across the force-receiving

el ement as the closing force is applied to the jaws. The threshold force of
t he overl oad nechani smcan increase as the roller nenber rolls across the
force-receiving elenent. In particular, when the roller nenber rolls across
a fi rstfopenf ihenvedoadheechiisméndrexses asithgjaek ersambyedtfiven o oper posttion voweyd

el ements can pivot if the closing force is greater than the threshold
force,tihﬂoﬁﬁéﬁmpﬂ% roller nmenber rolls across a second portion of the
force- receiving elenent, the force-receiving elenent can slide if the
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enbodi ment, the threshold force required to pivot the force- receiving
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actuation while Dbeing pliant relative to the clip advancing assenbly. -7

BRI EF DESCRE HEEsDNlddercEHIm DR RS lleOB2BberTials aargssratseeandwiortionoef thefogcef ul | y
understood fr

mthe.fallow ng.detail ed description. taken. in caopjunction

W th T HECREBb AT s TRt RanE SRne R SE b B et R s P uEPLSE o
one exeffRisRdlY f&@6d OdiaRRAE mPlaryfersiidghaa) th@tHr&h@llaﬂbic_@Eé%liré@ﬂzﬁllotﬁhﬁoré@ is an
expl oded view of the surgical clip applier showm in FIG IA .

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 vBRIEBDESKRIPIEXY & TBRPRAWINGSf eed bar shown in FIG 4A and the
proxinal end of the jaw retai ner shaft shown in FIGS. 2A and 2B, showi ng the

feed b [ : f the
feed biﬁm&ﬂgﬁ? 1zli]\“/)’venr et a‘?”r11(=Pr é} @E}th\%ﬁtqo%%ﬁ%é %@Wls dét§11e3d dsef'%é) t]¥’

a di st ad compsictip@sithitdccoRPabingdriwingd) i ¥hiwhsi de vi ew of anot her errbod| nent
of a proximal end of a feed bar shown in -8 connection with the proxinal
end of the_ jaw retainer shagt shown in FIGS. 2A and 2B showing the feed
bar i n %4l lﬁ%ﬂﬁw Sssteh 851 FAmP am%lrodpp@t ofspigical dipfPPliflew of the feed
bar and jaw retainer shaft shown in FIG 4D, showing the feed bar in a

di st al 15084 FRPSR! s8R ex nglgﬁ’éﬁnleﬁ'oﬁhe‘éﬁr gical &i rpsdsp%eﬁ’éh%WnQﬁ F¥EL Aanot her

enbodi rrent of a proxi a feed I'n connectlion with the
proxi mal end of the jaw retainer shaft shown in FIGS. 2A and 2B, show ng

t he feé@lO%éFIG R4 e tpp Bierrafla-jnt setaipersissdngly of the 3@Eick dip apgliprshawsiinle vi ew of
the fegd-bpr. and jaw retainer shaft shown in FIG 4F, showing the feed bar
inan in ern’edl 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 {002 FE@ AR isarbottom view of the jaw retainer assembly shown in FIG. 24

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

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

across line D-D;

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

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

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

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

proximal-most position;

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

the feed bar in a distal-most position;

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



[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; (00411 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, proximal 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,  showi ng the feed bar noved in a distal
direction; Cr.0ss-sect Vi e p ,advanci ng

O S F e Al e PR AN o R SR RE SR PrEIOS 2R Gre RBYSHAMAE |
therebﬁwqgﬁﬂﬁgHhm@p&gﬁgghnéﬁggmﬁ&g a clip supply disposed distally of the
feeder shoe in a distal direction; -9 [0045] FIG 6D is a cross-sectional

vi ew of the C|IE advanci ng assenbly shown in FIG 6C, showi ng the feed bar
r et ur nEW36bFIh4Eiine ﬁldawlewmfdm fead by javoretaindichaft shownl iGFIG MD,shpwingt he

f eeder and cli main in the advanced position shown in FIG
6C, &fgoedf—qa&m Esgls'mg tgn ogm perspective view of the advancer shown in

FI G 5A d| sposed within the clip track of the jaw retai ner assenbly shown
i n FI GR03ZPFIZPAF shovidgietwhe yarhnatiee embsdimentdf @ prérman@stof dsddtHag fliowr0047]
FIG 6F is a bottom perspective view of the advancer shown in FI G 6E,

showi n@?%@eot@a\)"dﬂ‘dé? prowiraal gpg phthews retedishatbshogmis FladvathantgBa clip into

t he ja}éﬁ nge a%r?tﬁlepﬁl)% alarHQ,J.t:pS& lon[0048] FIG 7 is a side perspective
a e

Vi ew o plro ] aws o surgrc Clip applier showmn in FIG 1A
[0049] FIG 8 is a side perspective viewof a camfor use with the jaws
shown i[0038] BG.2G if@6Bb]vidw & the féed bar drdgapestsiperchaft shawrein IG. 4F shiswingod t hat

i s adapt e 0 couple to,t mshown in FIG 8 for nmoving the camrelative
to the%}eaf\(%)“s‘jt]%aﬁbwfﬂnﬁrﬁFﬁate'Posﬁﬁﬁ’Sl ] FIG 10Ais a top view of the cam shown
in FIG 8 coupled to the j aws shown in FIG 7, showing the camin an

i ni tialjoeo3FIiG.aH BadideRgew afithe Bddbar and jaw retainer shaft shown in FIG. 4F, showing

the feed bar in a distal-most position;

[0040] FIG. 5A is a side perspective view of an advancer that is configured to couple to a distal
end of the feed bar shown in FIG. 4A;

[0041] FIG. 5B is a side perspective view of another embodiment of an advancer that is

configured to couple to a distal end of the feed bar shown in FIG. 4A;

[0042] FIG. 6A is a cross-sectional view of a clip advancing assembly, which includes the jaw
retainer assembly shown in FIGS. 2A-2D, the feeder shoe shown in FIGS. 3A-3B, and the feed
bar shown in FIG. 4A, showing the feed bar in an initial, proximal position relative to the clip

track of the jaw retainer assembly;

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

showing the feed bar moved in a distal direction;

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

disposed distally of the feeder shoe in a distal direction;



[0052] FIG 10Bis atop view of the camshown in FIG 8 coupled to the jaws
showmn in FIG 7, showi ng the cam advanced over the jaws and the jaws in a
cl osed position; [0053] FIG 11 is a top perspective view of a tissue stop
that is adapted to couple to a distal end of the clip track of the jaw
retai ner assenbly shown in FIGS. 2A-2D, [0054] FIG 12 is a top view of a
distal end of the surgical clip applier shown in FIG |A 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 ] A i r (RYZ-JRYY : a feed
bar co@%(f“[g?p@ 6?5‘%% a"}lsgfé%% "%‘l%?%‘9‘32‘3‘%|°?€?“f%h§§ﬁ“‘%5§m&ﬁ’dhg?“ﬁz\??‘[%o"?s] FIG 15B
I S a sishevipgtisfeat bav ectinnedvicothe irigalpprogimah pbditi@f, shidven indd@. BAr whideifheer shown
in Fl 15A; [0059] FIG 16 is_a top perspective view of a flexible |ink

t hat fg‘%’et‘iﬁr Haf Pnfg‘fhpasuepliyrseraewameﬁgva% BOSHIQR @PWPH’éFﬁrr{ﬁ;cal clip applier
shown in FIG 1 A, [0060] FIG 17A is a side, partially cross-sectional view
of a penddePRICRIcE 88 bBAGH persPéctivh 9iekGIhE flvanéer Kb vAPRI 16T SAU0sddwifthe> | A,
showi ng a Cclip advancing assenbly in an initial position; [0061] FIG 17B is
a si de thedipttragk bf the javs setanentasssmily shiosm i0fFIGS px-2Doshowfing the adeandéranef t he
sur gi cal .cllir?l a%%gl.'.er, shown in FIG 17A, showi ng the clip advancing
assenbNPPAF T T Py 48t uat ed; [0062] FIG 17Cis a side, partially
cross-sectional view of a portion of the handle of the surgical clip

appl i eMOG4TPWIG.i6F ikh Gottdnd Berspévoink Rigwt dTeheddvandd Vissval MGFIGS 6B, sabingthd Y
actuated; [0063] FIG 17D.is a side, partially cross-sectional view. of a

por t i ortdeancea ajdisialiraosh positien after gilvanping @ciip 1P pheijavs ehbamungicalglp, apphss;
showing a clip form ng assenbly actuated; [0064] FIG 18 is a side view of a
cl osur ' lers: : - Yol I bi - 1 he
surgic PMcgﬂlF%G'gﬂplrs)?isge%gﬁg\%\ﬁ{vigﬁw%?&é : I?JK &f%%gﬁtﬁgf@ﬁ%9@s%%gﬁ%r§go‘g%}épect ive
vi ew ofFI@. tAosure 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

[8049] 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. § coupled to the jaws shown in FIG. 7,

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

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

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

[0053] FIG. 11 is a top perspective view of a tissue stop that is adapted to couple to a distal end

of the clip track of the jaw retainer assembly shown in FIGS. 2A-2D;

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

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

[0055] FIG. 13 is a side, partially cross-sectional view of the handle portion of the surgical clip
applier shown in FIG. 1A;

-10-



FIG 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

aw ' |ecRACK p ; LA 1Fh: ; D FI G
Don i SRug HEMBle 4 1, Rl BACLR o SRR A ¥ Bl R B Rl € o
the sufFis.dal; clip applier shown in FIG |A show ng the anti-backup

mechanismin an initial position; [0072] FIG 22Bis a side, partially

- ' | . vi.ew qf tion of. th d f th i cal. |
o TSR ol Py b S Bl HOSHE B S e Ul a1y
act uat ggplicPSownl iRFIGI0073] FIG 22C is a side, partially cross-sectional

view of a portion of the handle of the surgical «clip applier shown in FIG

22B, show ng the anti-backup mechanismin a fully actuated position; [0074]
FI G 2M95BEFIS. dpRiés a pde perapaciive yiew of shecathes half of thevipesfbas conplerisbewmin t he

handl eFﬁE Ikhe surgical clip applier shown in FIG 22C, showi 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 c@059tFIi 16y foprpesspentive ivievda fl&e lishthat fogms part ahi clippadvkngngrechani sm

returned to t initial  position, . 6], FIG 23A is an exploded view of an
over | oaﬁfewglngﬁ?eﬁﬁ%?ﬁfhaggﬁ%ﬁwn ‘E‘ﬁ:% lfpfpl ier shown in FIG |A [0077]
FIG 23Bis a partially cross-sectional view of the overload nmechani sm shown
I n Fl 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;

211 -



-12 23A, showing the closure link roller first comng into contact with the
profile link; [0078] FIG 23Cis a partially cross-sectional view of the
overl oad mechani sm shown in FIG 23B, showing the closure link roller
applying a force to the profile 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 [008l] FIG 24B is a side view of 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 I [.Q0 6 i i cr.aQ ectlo V|ew
of o o8P TIETO7 fre Yol B8t fRBrdirk sl Sva o, Sbneaf B ACPIMEPE |

showi ngf FTOY ¢ B haviXig dritentHodinéhtianNd biayingelbmait@ispobedrthéreing5 and t he clip
quantity indicator wheel of FIG 24; and [0084] FIG 26B is a side
partially cross-sectional view of a portion of the h dIe

clip a&?&gﬁg I Cspfnit 3 hettemyicwe thesqmeri@kfs ?%&«FIE%\%@ tq epe% 8
guant | pEIBCh Uil BEvif nblifer embavigRh di%iklde maﬁ@,@ms seH'?lgs'réiﬁI or wheel of FIG
24. DETAI LED DESCRIPTI ON OF THE | ENTI he present invention
generally provides a surgical clip appller and nethods for using a surgical
clip app?ErIGt 214 prnentangagi sidd perdpepisyetvievaof/ansantithackurmeckanisnt of the c. , duri ng
a surglcal1 Broc dure CIﬁﬁegglary surgical clip applier can include a
vari et SPTEFalCUR ARRISE shyvy AT application of a surgical clip, as
described herein and illustrated in the drawi ngs. However, a person skilled
int he@voj MG, b1 BRY geéprtevd Hew of B pawlmeiheibm@f ki ai\llﬁFﬂalcEle @8dhahidl ude only
sone o these features and/or it can include a variety of other features
known BhewnHe Fi#121AThe surgical clip -13 applier described herein |s ner el y
intended to represent certain exenplary enbodi nents. [0086] FIG

illust I SR 1.hip

appli eFO%)t{gFFIgg%2§ I yh?%?ﬁgggfogég%ﬁéfllﬁg%& a?\'?lrt% %ﬁis%% gt I on%t}tt)}@ﬁla{%gglile 14
and a oivaiplier shawdlie FI¥. ItA, ishgmeing 116 anti-backup mechanism in an initial position;

glcal

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

position;

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

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

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

position;

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

position;

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

[0077] FIG. 23B is a partially cross-sectional view of the overload mechanism shown in FIG.
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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 1B illustrates
an exploded view of the surgical clip applier 10 shown in FIG 1A and the
various conponents will be described in nore detail below [0087] FIGS.
2A-12 illustrate exenplary enbodi nents of the various conponents of the
shaft 18 of the surgical clip applier 10. In general, referring to FIG
113, the shaft 18 includes an outer tube 24 that houses the shaft

conmpon ving a jaw

ot ai merahgPREg GBfis DRINE: frol SELAL B ATRUBTRU TR 39 ¢ or ho
thereon. The jaws 20 can be configured to nmate to a distal end of the clip
track BO78ITHE. ghaisa m‘éd}ymryssmctixmnl dewof therpokriokel meabhnipmativand . assenbl vy,

Adapt et R ETTEBYe FRORetRREET el M prRnleinE sy e B2t aR DR 0 Ser i es

of cl pfst;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 ncl ude
an advancer_assenbly 40 that is adapted to mate to a distal end thereof for
advanclWgbFIG $3Ris #peyepectiypvipieb aneiherjeabodiment ofpn ayesped msdnism,fonssecan

al so i ng or camm ng assenbly, which in one exenplary
enbodlg@h#%ggﬁmgghgﬂﬁﬁép; cam42 that is adapted to slidably mate to the
jaws 20, and a push rod 44 that can couple to the cam42 to nove the cam 42
rel at i V@8OPFIGHha4Aaws sid@perdpretishrakty odastpihantitpindahso wheelalf tltesuagital sbpe st op
46 that qGan mat e gf dlstal end of the clip track 30 for facilitating
p05|tlﬁﬂ?ﬁbﬁﬁwmﬂﬁ Palfs 20 relative to a surgical site. [0088] The various
conponents of one exenplary clip advancing assenbly are shown in nore

detai | l[oosslﬁl@smﬁés5s1d8%fewrdﬂarmpfqmmttyhﬁldito%heal/shawn it PR5.j2aW; r et ai ni ng
assenbly 26 is shown and it includes an el ongate, substantlally pl anar jaw

retainer shaft 28 having a proximal end 28a that mates to the outer tube

24, antPOR2hF1&x 2P iehi9p PEFPETINE Viey effaipatrantify aetiator fprupewith ke odip qugptitye - 14 a
Varlet%“ﬂ%ﬁﬁ%ﬁgggﬂg$ﬁ“¥ﬁ j&;. bg. used to mate the proximal end 28a of the jaw
e

retai ner shaft ‘outer tube 24, in the illustrated enbodi nent the
proxi mal end 28a includes teeth 31 forned on opposed sides thereof that are
adapt e0Q83] Bi&;. 268.e$ w eide,ypatthally coasssesipoaldiievgofwp@sionof tp dandigsf the surgical

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

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

DETAILED DESCRIPTION OF THE INVENTION

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

these features and/or it can include a variety of other features known in the art. The surgical clip
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(not shown) formed in the outer tube 24, and a cut-out 29 formed therein
that allows the opposed sides of the prOX|naI 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
i ncl ud%Pﬁlefr BELHE& HePeiR i EHERTy infeRIR 6381 &R n Uerthil@xPRPRASEInTIGRenOf the
proxi mal end 28a of the jaw’retalner shaft 28 during use of the device to
prevent acci dental disengagenent of the teeth 31 fromthe outer tube 24.
[ 0089] [&O&%FICetlgA IBﬂstta&ﬁmmeq&@splewuml@bclmamgﬂlQ OAsrsttoavny, ﬁ@ olipgpplierdfd 28b
of the sha to th ver illustrated
enbodi Iﬁe[ral[y mc ahougn%tl%ggvm a¢ %Fm}aé\’/v an%%t 1al a;bF S*e s Iulﬁ%%ﬁ’ts ever al
cut - outtigat Wplfr(ﬂﬂlyl"bo?@leﬁ% fiRtholfigg €2.nAh elonp@t st 19 é)d?endﬁ Gforrehp BOEHinEIl1 2
protrusions or teeth 94 forned on the jaws 20, which will be discussed in
more  @ad dilnclwsiss araifiof Aproseisess 20 Jormed;onz distHend é*eemffgf EIMH0E aspeiedi mal

Cha « 24" ThoGaieel 1hRpFe ol SOLAA B2 ol B MBS 1S3 0

channe |rot3t20rf latobad foreratiap tHeoshaft 4B ireladbleyto E}bemmng @2 t HEG plBsitlusteadess, wWhi ch i s

used to ced e cam 42 over. the jaws as be di scussed ip nore
det ai | 65 e vighet Bﬁgﬂr@% zlememias{ P%%“’&’&dn égG flov ﬁaﬁn ﬂt?s‘iaﬁguecwettw s
techn|qHQQ“X@athﬁmg@gmth%“any shape and size depending on the shape and

si ze of the push 44, showmn in FIG 2D, the push rod channel 32 is
fixedly attached, % by meldlng, to a superior surface of the retainer
shaft 48087AHHSS. t2Ah1a%1 bs@@bsxmlmalerrsboqﬂ@@nmé theavarighagrampandntd of theshafhl3

B ong armrapraiee 15 by . ol WA B R LR SBHT RuniBoklh 4P S’ 70

the ar ttuvd 24 thapnes ited shaftRainpbidity, MichebRindiudg a jas seiiing ad&nhdEZ MRingneed to
include a push rod channel 32 for facilitating novenent of the ush rod 44

wi t hi n &JAW TEpiBeIgheks 28 Ndtha ol ek SRend apgihaad cl&qrinﬁl Hpiornet therson. 18e pygg1] As
o] e U ARIE) e GG HrlRUA RS 0 PP 0,
i s shovinclnat aedlptadvarcmg‘a‘smlﬂy, which in one exemplary embodlment can include a feeder

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

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

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

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

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

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

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

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

positioning of the jaws 20 relative to a surgical site.

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

that mates to the outer tube 24, and a distal end 28b that is adapted to mate to the jaws 20. While
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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, ,si : i j i ing on
the shagerfypPRMAA LD OLR nale hiFrofinkd ohd Al rh: SRR SBAPAN 0% ten
as st afileamter adedenh theilbstrated embatimeiteheproxini ewd 8 incladesaeete By fadmedt her

t echni ques cap he used, instead of cli, rack 30, to,retajn a clip supply
with tRB ogm%ﬁg%@%s dirap thatpse affa@t?éé? Bafreiied Bﬂﬁm&eweﬁmnélaa ales 67 phraiTRYC

severa el _ VA : n a
knd? Qﬁd%rﬂ%m?e@% bR IR whdeerei i £ Q- S oY BdtiRreid ﬁa@galfk%%gs 6?192;28%\% ! e

f eeder shoe 34 adapted to be disposed wthin the clip trac
di scuss#@ds ofitherprogingkd tead R8dhwel defiection taaforreeepphgrin pertivobir,tbeityt-duh 29 elloves t r ack

30 includes a antjity of openings.30c that corr onds to at | east, the
nunber roPBpieg St b e B R B 288 SIS B S ST 2E RO APPER LSRRt app! | ed
dur i ng oHe Sothdd YheR &Yl jRE Setder haf 281l theQuttr Aibet2aNOfce b &tk 32aRt her to
ensure that the tang 82a on the feeder shoe 34 engages an opening 30c each

time thbgrededtrthe poeespanding eppuinge éuthe Wit @ibpad, thhprakimal lked 284 of the ek 30 can
o O B R 25 3 Pl DG 5 R, RS B onl BT Y G IpL sE R v s

t
that' all oW Fack 0 éngag 0ée evernt

di st al 3may esreidt intoytht cardspondiigdeilgs FDsHRARthe ombr 24. hgs WilbBledisahRewd ig4. The
clip track 30 can also include a stop tang 118 forned thereon, as shown in

] . d ) :
FI G 2®ore gl pelowrfiieresrest od1Get rthadedcanpn alse drdludssoiserrdo Preysnt ang f or med
on the . : et METERY 2 4f r { d a
distalF%@EEE%%§®$?§86&259$P%$)be mﬁ?ﬁ%ﬁssez ﬁgﬁgﬁf&$ﬁg§§{%%9$§§§n$§ég£an
have a of éreidetige of prewenit hcpideatal disengaperherit of theeecetix @nfibmartle owtattobtle 2Nt it is in
the formof two adjacent tabs that extend toward one another to enclose a

ooos] IR acTsr e kBl nabods Pel SRR BT 3% AP R IR 5 ana
3B, andhift 28 &Nh&fws 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 bight
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 td@?}AHsifﬁn@é?Qh@sﬁ'f{ ANEES. DALY, Ohd A& reba ANy ABmiAP 28k alRSindhuachssed in
nore detail below. The distal end 34b can, of course, vary depending on the

conf i goliratrack3 Oghatedviersta ¢r, foonedothprgen.c Tlrsel iperagk A anshomn haehty anseférivi t h t he

devi 10. 94] In. 1pl nhodi t f 34
al S0 1 FETAGEET PP LIRRTonals 384Tt GF AT ROvEoM S0P PR SbE  Ehoe 34
Wi t hi nrdidiferGhafP28 frddlowdPdis@Nchd IWboriasd Aiptitagk BY to BY fWbE@RALAyXihHE witgnent  of
the feeder shoe 34 within the clip track 30. Such a conflguratlon Wil |

al

ensur ejadvan dententheahiy tioelopéis qoBEurpdie s9gf adteasttnme candpsefpiablyiaseting of | i p t rack
S, e 08 A QUL By e B AR BT Wit 2

with edc ua ag SCuss i re detail

bel ow. addptddhe sédt bpisdsedtepslo Ly inairy clepdabeleipsiich thd the 1E@astale dipeare34 i ncl udes
a tang 82a forned on a sugeri or surface As thereof and angl ed proximlly

for engsigingignad with onganefhenilm g exsmeplary empadiment, the Gipitpck pAeBO. | n use,
th : f . ; i istall
i Spfigilsd & 96 bEOA gRafy Blu i i RRAT JAIAE st ISt b0 8ue B 1Y

t ang 82anwfabturingpvA person skilled al thelbr &dll appredistothaotie shpensing addccorfgurdtioa next
opening_.30c_in the clip track 30. The engagenent of the tang 82a with the
openi n§f é@&?lv FrRck fibcaaapy doPaRngen Hiersha r ¥t Ad ‘e%{w@a@ P?%eorﬁh?rr om

MOV NG RO IgBRLLYsubiPad ﬁ%ﬂésna&a?tetdhg be PIENLP HR P SMokddVer, 8FaMit) bf B descr i bed
in nore detail below. [0095] In order to facilitate proxinal” novenent of the
f eeder tshniquS4anbt hiad, tnsead bf pclip sk 380to retainen flipeipplyshitheth8 4longate shiagto
incIunga tang 82b formed on the inferior surface 34i thereof, as shown in
FIG 3B for allowing the feeder shoe 34 to be engaged by the feed bar 38
(FIG 4A) as the feed bar 38 is noved distally. The inferior tang 82b is

si m | anno9e] Theclsppfkilorcah aRg intdaieisBvdrildpenidgs 30c formed therein for receiving a
tang 82a formed on a feeder shoe 34 adapted to be disposed within the clip track 30, as will be
discussed in more detail below. In an exemplary embodiment, the clip track 30 includes a
quantity of openings 30c that corresponds to at least the number of clips adapted to be pre-
disposed within the device 10 and applied during use. The openings 30c are preferably
equidistant from one another to ensure that the tang 82a on the feeder shoe 34 engages an
opening 30c each time the feeder shoe 34 is advanced. While not shown, the clip track 30 can
include detents, rather than openings 30c, or it can include other features that allow the clip track
30 to engage the feeder shoe 34 and prevent distal movement, yet allow proximal movement, of
the feeder shoe 34. The clip track 30 can also include a stop tang 118 formed thereon, as shown
in FIG. 2B, that is effective to be engaged by a corresponding stop tang formed on the feeder
shoe 34 to prevent movement of the feeder shoe 34 beyond a distal-most position, as will be
discussed below. The stop tang 118 can have a variety of configurations, but in one exemplary
embodiment it is in the form of two adjacent tabs that extend toward one another to enclose a

portion of the clip track, thus allowing clips to pass therethrough.
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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 t of the . feeder shoe.34 when the .fe oe is. n the

i of af TPSSFAR St eedition ar & wPim om0 tail BB T8 %R0 ¥R ibnng® 0.
Wi | e hiptedtt@Bir&aR daue oﬁgyaﬁéwh@aip eRRBOI Wil thE foed drlsiSe 38AnaAde 3B
illustrate a third tang 82c forned on the feeder shoe 34 and extending in

an i nf wariegy ofgiopbguratimms{ and acvagiglyi o gthentecknigyesicambe 19eg t¢ Bigg clgB)thipugihthd on t he

P, B R B Bighed gl e1o20°

di st al withptoxnasliahtl distal théy Bhy34Y. EMRMidtsl@ndBYe @RI e Lbptel hecrh@eder shoe 34 and
the feed bar 38 when the clip supply is depleted. [0097] FIG 4A illustrates
an exeRprEra-moskeliniathadin ckdlity push theelif@diongs feelipdrachpQubpthe he  clip

t K 3 | k:nJ : f 8 h
rock ARsPlod DSkt LLURLD0 RSN AR, HIS(GPBar. 00 oo 2
pr oxi mehapedibighGartidn dflreclipe dthe dastal 3Bd 34tcalso Meludelepieetinglardtaped vtch Faeed bar

coupler. 50 (FIG 18?, which will be discussed in nore detail below. The
feed b&meddhsran fosgliewmeths advances 49 dxenspgsacdistel-mrgkclipend pevanes dnto fison

actuat i f.d tgd : i I LR a distal

i r oot 150 20 TP b AREl i flore Rupl @] pIRHE SRR ARt Mo ced bar
38b caderadiagaptiedonfiguratien ¢fthanlim dv atherrloshity mééianisex beipp ased widnthedi nent s of
whi ch %re shown in FIGS. 5A and 513, that is effective to drive a

di stal 8%t '*%lip disposed within the clip track 30 into the jaws 20, which
will be discussed in nore detail below. [0098] As previously nmentioned, the

proxi NehO9aNR apSthePéx chlptarf eR8odiRtenS theGadllet sHok BdRamalk6 alcHidR féauredfoeVent )
conpressi on of the opposed sides of the proximal end 28a of the jaw retainer

shaft #BilitgtFiee] mpreaent of B)e faeder plpebdevidfin theelig ésarck 80,tand ey supstantidlyci dent al
O RS RN RPeL Bheh BEp S P . SR USSR

will ensure advancement and proper positioning of the clips within the clip track 30, thus

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

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

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

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

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

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

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

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

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

[0095] In order to facilitate proximal movement of the feeder shoe 34 within the clip track 30,
the feeder shoe 34 can also include a tang 82b formed on the inferior surface 341 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 4B,
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 c;n®RRALES bR R b, exdhRhe @B%edBar 9 is hdiRdliAwIfye aligrssshaf t 28.
This is particularly advantageous during use of the devicCe, as the

pr ot r dsimad i8 Ghevfe¢d ban38 wemengage thdamferdr tan s hpmd emettheofeeddrsh¢eadd distaly mer

shaft 28, fromthe outer..tube.24 [ se,of .4 he devi ce. ile FIL.LGS. 4A-4C
I us PSR SRt SRSl fa. AerEigh 1 SR BELSSere b Eipe w 1 h
roundeg r&6Ee8 its tlieal Po&itibnlSin@ the3Rgleat tirAM Rridr MQ%B% WilPAllowPthe@ingS828REs and

si zes. For exanpl as shown in FIGS. 4D and 4E, the protrusion 39" has a

e
cr oss-side titoig nextigeat 8+ farmed inshenieed ber 381 Anpravignslynelsda vasisbrafinghesnd t hat
is ad he t r t the
or ot e g Hlefehes 351208 3nl DFerh iR ol B ad et U el REEHI RIS % aur ng
use ofméeeneterf thefeclirshod bawithinahel kdeki3on 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 Erotrusions 39a,. %Qb formed thereon and spaced
a di stlAR4E Aspassoyshomersinged.dhierdst shamdd qapalsgringvdsst Bersfosmgd theeron ghat|

prev eplgl g&@é@é&@ Et% Abveinehd s (R ﬁé&&%ﬁoeﬁh@n@&%@ feelid¥&hod ?4"{sri1ﬁ R Agh-mhaft 28

when ar 38 1s in a proximl-nost position, as shown in FIG 4F,
and whmnitichend gett drano 88ps remamirg iditlst deviced 8t Wiokithe siop cashayhewariety ofFl G 4H.

Co i £t i.mal. end 28a. qf the | t aj haft. 28 |
oochr RbRatsr HG BAm g bR G Rird o 5Heh S e Brash e Brae tho
teeth é’xlenarr%;mﬁiﬂfém%e@&;n%feéhgramg et dptah PN 3R2. 23 3rmedon BeNp i n FI G

4G [0099] was alsojﬁéeV|Qusly mentioned, the feed 'bar 38 can include one
or norteackddeihe thiul takg3Zeeisl pesitéaned sughghatéhyilgngage the stop tamgild 8 ondkrel®2b f or med

on the f ern _shoe. 34. Th uant Lty, of = det.ent 4 can_var but in an
e 5155 S0 R ey e DA s SRS Gty SEPenkE e B &, P
COr I ese fiddertsRo®B4 hrfdl 186 Gt ®ar 18R Rertthe WA bipply i9tegibte@s adapted to be
delivered by the device 10, and nore preferably it has one nore detent 84
than the quantity of clips adapted to be del.ivered

[009ﬂ FIG. 4A 1llustrates an exemplary feed bar 38 for driving the feeder shoe 34 through the

clip track 30 of the jaw retaining assembly 26. As shown, the feed bar 38 has a generally

elongate shape with proximal and distal ends 38a, 38b. The proximal end 38a of the feed bar 38a
can be adapted to mate to a feed bar coupler 50 (FIG. 1B), which will be discussed in more detail
below. The feed bar coupler 50 can mate to a feed link 52 that is effective, upon actuation of the
trigger 16, to slidably move the feed bar 38 in a distal direction within the elongate shaft 18. The
distal end 38b of the feed bar 38b can be adapted to mate to an advancer 40, 40', exemplary

embodiments of which are shown in FIGS. 5A and 5B, that is effective to drive a distal-most clip

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

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

from the outer tube 24. In one exemplary embodiment, shown FIGS. 4A-4C, the proximal end
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-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 is 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 s
advanc r at ed,

her cby "2 Ak KoLl 3 0,84 EOERLRBE3: HickRg ptfeoh th3FlaagRa S BEURIET, o

t echni quespeniap 29e’om&adn tie pi‘@ﬂirfabd:ndtl&e ofl tHetj &k retaﬁeﬂﬁhuﬁ rentwieh thdieed Bd bar

38, in _an exenplary enbodinent the feed bar 38 can include a_ protrusion 86
f or med %h%mémﬁO%lﬁla{mOét RegHion e+ Bhamghe friggeil 6/1s ibaEoRABPORIIOR), Hieprotrusion

corres F f 3 J . The

| engt h%g&q p 'ngg%lfg%neggg'{h% pé&ug%@n&ie?tﬂé? ehlggtzbrfagvsgxrr%%% I:_Hf(}nt% ﬁémg%%l% ﬁgl on 86

t her ei mproxifalsentd 264 bf the javoveaieertshaflt 28 tnecofm;;ed;s baslla38the Ahafo 2 8ltongidyg into the use t he

feed bar 38 can i de, bet a fix r oxi nal sition and, a fjxed distal
posi t i GHtehfUDRE 24 3?@15@&1?6 Eeesxfﬂg 8dp ‘F‘éﬁ’[{‘(’%@(’s‘f‘ﬂgz@oy”}éﬂnlt rwgc&l@s fed bar
38 to qga‘é?&ﬁa?ﬂélﬁ@:lés%@ g@gltl&boﬁe%ﬁ)tﬁﬁéloﬂ 39pzv1ﬁ@@tp€§1f{bﬂﬁdat gh $téRfeiaM 1bhiBACh

advancenent of the f [ 00101] Il lustrates one exenpl ary
enbodi radjatendfo tha t@dvhln@ahOWG i ﬁlﬁ 4Cs tcapramnedompremreof thoptolenaliesd 282 &fnd 38b

f th d bar 3 ic fe t t.clip f
Che | cinER AaestaRre, 1 padietiany Sy Geteds Jhre v Al Sl i Ee Dsed 1o
mate t f}ﬁotﬁﬁmr’s@aﬁugﬁeaeat ztdaﬂlemfa;e@igleﬂgagen?e%t ofHé ]ametamar ishdfu3¢ framesk ar&odi ment

t he proxi mal the advancer 40 is in the formof a female

connecttehe 24rdaring gseefdpe devien WhideFias. ﬂhé@rﬁluéﬁai@hmmﬂmonﬁ@rhﬁrwg@n t he distal
end SQQct%ufahgrofssegthlgfaﬁ sl;ga% erogrg&/ legg%sééigﬁf)e ra %gl or ne dva¥1[ ﬁ'ac%fes to the

f eed bar owever Iona he feed
bar 38.otHdaehapesiral s@@dF&OéXaﬁlfple‘, BesHo@@dn PEES. ABarid4E, meeﬁrefrad%xymﬁm ed to
advance a clip into the jaws 20 and thus the distal end 40b of the advancer

40 can qr?féﬁ@fdl@nalfsmpeék%w%nevahaé Friapeplarstidh a taprmeg ergfhatds adpiadie celsrd The
e Ay A R R R P R g™ B
t he di stobe emtpressed éwingwe of thatdemge.t M@rdﬁhghbnqqnotruswn oin adsoddei ysed. For
example, FIGS. 4F-4H illustrate another embodiment in which the proximal end 38a' of the feed
bar 38 includes two protrusions 39a, 39b formed thereon and spaced a distance apart from one
another. The two protrusions 39a, 39b will prevent compression of the proximal end 28a of the
jaw retainer shaft 28 when the feed bar 38 is in a proximal-most position, as shown in FIG. 4F,
and when the feed bar 38 is in a distal-most position, as shown in FIG. 4H. Compression of the
proximal end 28a of the jaw retainer shaft 28 can only occur when the feed bar 38 is at an

intermediate position such that the teeth 31 are positioned between the protrusions 39a, 39b, as

shown in FIG. 4G.

[0099] As was also previously mentioned, the feed bar 38 can include one or more detents 84
formed therein for engaging the inferior tang 82b formed on the feeder shoe 34. The quantity of
detents 84 can vary, but in an exemplary embodiment the feed bar 38 has a quantity of detents 84
that corresponds to or is greater than a quantity of clips adapted to be delivered by the device 10,
and more preferably it has one more detent 84 than the quantity of clips adapted to be delivered
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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 b?ﬂfétde@lké P0.AB$ RAS @End-TiRitthel dk8mplel e éc@Miar 386ar LIRS BighteeV\Getedldls Thi s

i s due the positioning of the feed bar 38, which is slidably novable

bet wee4 forfiest dereim foxidghyermggeingsen Ichpﬂ)tbattarﬁam disposqst withio e gfipdrask 88sed,

[ 00102]. EI GS. .6A- us t cli in.use, and in
parti c]é]’lojllr ?ﬂngﬁurag% alifb" 41? Eee? rb 5{1& %ﬁ eqcec?géh(}egﬁ‘ eﬁ%ﬂreegém\l/ﬁ Pthin the
clip tfedy3lyvindingdvaneen thss intete fansPogosdbpliedtidne Thp dstepR I8y atbalscand FI GS.
6E-6F illustrate novenent of the advancer 40 to advance a distal- nost clip

into t Refyraily eqndistrnidrers epe Arathes to prsurreh#dhefeader shoe His cagasedisedl to actuate
the clig, gggﬁg ﬁﬁ%l nore detail below [00103]
As shownan ﬁé%%é%as CHH%%J#%H%%géﬁ?ﬁ%%ﬁg eed bar 38 is in a
proxinmal -nost  position such that the protrusion 86 is positioned proximally
withinf OMGOJeTlmrfgat lear SB@tin 880 imludba feqtae/ts edrmnohére anfoaht of2fiovelteat dfakeder shoe
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prOX|naI-nDst or first opening 3 formed in the clip track 30 to prevent

pr oxi mehlyrasirghedlip ofo thegwisedd éme@r@zy ofaentinignes ¢amfbenised to coamgl tBRdiseh t he
f eeder hoe 34 is.pasitioned between the.first dete t 8 and t he second
ot ont of Bgertont pF R IR PP 38 1n B CYEEart RE bty (8 P S B ob e b e i
a supemptdfusidh 86 §oindd thitedBaf i€ @hptddab bé&ldaFB&e%V@n&/ﬁhlS% coftedpofdihgQdt bar are
| abel ed se uentlallé as 841, 842, etc., and the op enlng\ss 30c inthe clip

§

track 38 (Elfe2Bafeme nsféqnpefhtertaanqryh%&wolime lengyle of thestot 8 fﬁecnmtpﬂmltshom in

F| tGh S%VBI%L%& € eprgtfrus% QSsth rt%in kl'ﬁg%m%gn &89&5‘%& 3{“ hé &3 b%p %8 %@czdr?lh%ly,t rack

30 di sti@liseahe feb@bzir%dﬁﬁ sB&tﬂaat\%éen 4 @ibﬂ%mhi@bpbsaﬁhwaa lacﬂxe@ﬁlstam goditiorp@rl 16,
the feed bar 38 i s advanced distally usiqg;the
respect to the clip track 30, thereby allowing the feed bar 38 to advance the feeder shoe 34 by a

predetermined distance with each advancement of the feed bar 38.

[00101] FIG. 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 841 in the feed bar 38. Further distal novenent of the
feed bar 38 will cause the first detent 841 to engage the inferior tang 82b,
as shown in FIG 6B, and to nove the feeder 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

pr edet g m L i.Qr of 1 34 has
Deen aduanead oo a3 < RE L kB Sl dirde i W el 00%, "pr ovent
pr oxi miingrodiratenis 206f thtedfapeddl. Shdea Sehfigaraton hikownthe clipipushengie8®br ¥h t he

f eeder  shge 34 i till ngaged by,.the first detent.841 in t feed bar 38.
| 001.051° R TR sk PBa e S1p SOle REremAMAFER T hf e o nds

posi ti Qibstap iAW pardllebloGhe cliftradkB ot IRGT §M alustratbSdtieleRdm MRS chiBimeboryd i n
FIG 6C, wll "al so advance the distal-nmost clip 36,Einto the jaws 20. In

part i colizpyshasmeibewPOi of anladvarger 4@i bt this embedment, thef clipapusheraderhber 988s wi | |

cause the.clip-pusher er 9Q, of t dvancer 40,. whi.ch,i,s at.tached to the
Cror o1 Tt RERO hnd RHRS sppih Rbesh 07 ARNGANE Be it P EPa er e L BREE, L008 g
Wi t hi ntHel@valceP4( Eaathgai aad ddimcasyp edlistilnfost tlip ddPosel Mihir e cligwack20, as
shown in FIG 6F. In an exenplary enbodi nent, the advancer 40 w || engage

and i nPP e hedavade ehihis dve to fe nepisioring pbdie feedibsr 3%,whieh isslidablemgudilhg and
initiat] | - esult the distal-nost
clip 3 ?Q&fﬁgﬁ%%@éﬁg@&%Q£%§€§%é§@ﬂ§%ﬁ§E%%“g@%éﬁ%?g? an a distance travel ed
by the feeder shoe 34. Such a configuration allows only the distal-nost
clip 3¢00102) B&Sadkat dastrate thetchip af eansing @ssendbhointuse,cod departtilyr FiIg8véhci ng an

additiqgpal, clip into the. | 20 00106] .Once e clip 36, as . be

o t1 oDy lssraidinpyeriegt Akt MR 39 §UOR hie ol fe feaBedrte (P aBads ¢ he
formed gd b 3881y FBehRASEGSOEEIREI14dHaBAREvekRntb il the AdvaRcdr AD@RGdvahbea diggd bar 38
in a proxina irection until the protrusion 86 returns to the initial

pr oxi maoshdiptinjedhé jaws AOwiThhicempérentsah thedmbging [ Hthag@e uagd ohrotmmteithe flipG. 6D. As
the feed bar 38 is,retracted proxi nal aithe feeder shoe 34 will not nove
pr oxi n&gﬁ}"‘g‘ﬁ ﬁ%sgnk%wewéhbﬁeilfcgﬁsggé?\ﬁlog‘z(}add\}\} tfep]o“é'ngage t he second opening 30c2
inthe clip track 30. The inferior tang 82b will not interfere with proxi nal
nmovemnefooloB] Ahshown in FIG. 6A, in the resting position the feed bar 38 is in a proximal-most

position such that the protrusion 86 is positioned proximally within the elongate slot 88 in the
jaw retainer shaft 28. The feeder shoe 34 is disposed within the clip track 30 and, assuming the
device 10 has not yet been used, the feeder shoe 34 is in a proximal-most position such that the
superior tang 82a on the feeder shoe 34 is engaged with the proximal-most or first opening 30c;
formed in the clip track 30 to prevent proximal movement of the feeder shoe 34, and the inferior
tang 82b on the feeder shoe 34 is positioned between the first detent 84, and the second detent
84, in the feed bar 38, such that the inferior tang 82b is biased in a superior direction by the feed
bar 38. The detents 84 in the feed bar are labeled sequentially as 84,, 84,, etc., and the openings
30c in the clip track 30 are labeled sequentially as 30c;, 30c,, etc. As is further shown in FIG.
6A, a series of clips 36, labeled sequentially as 36,, 36,, . . . 364 with 36, being the distal-most
clip, are positioned within the clip track 30 distal of the feeder shoe 34.

[00104] Upon actuation of the trigger 16, the feed bar 38 is advanced distally, causing the
protrusion 86 to slide distally within the slot 88. As the feed bar 38 moves distally, the inferior

-21-



feed bar 38, and once the feed bar 38 is in the initial, proxinmal-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 ncludes a predeterm ned amount of clips, e.g., seventeen clips, the

t ri ggetand &21CaNthb Eeedert shat 84 wiig Viedd if@rthé firkegeterf8e Lintthefdea Hhir 4.1 FurthBAdistaeen
applied, the stop, e.g., the third tang 82c, on the feeder shoe 34 can
engagempYranest eithe fied ban 3% wihcavgetheifirys detenicdd tmeneaeqpiheveigrior tang B 24 st al
novene f. cendz1D 2k] lust ar{ ous
exenpl %troyg é%ir:r{)tg'r?gtg ggg)frﬁgpegtﬂj?geeg %)r(r)s(ir%l&%gl g@s@ﬁu&l? 3&89 gf" rel&ﬁﬁg“e‘% %ﬁ?{sa{ to FIG 7,
an exedipdcaiory AsritocinniafIGo6C twieenjthesroROsion 86 stutwthe diasl pnéuf the sloyigaterslot | oned,
the jaws. 20 can include a proxipal portion 20a having teeth 94 for mating
with eolrBsIsaRmsT sl 3. s éﬁ‘?ﬁﬁéégbﬁprﬁv@ﬁdgfm @’crﬁ‘iehihﬁ{j?@ﬁ&?{f‘e@sln @sher

{ echni GERCHO foddREE R4 nRCadyHARH ol Redbtinfinkll BislAUE PV h Rl EANPER! &1 NI NG

shaf t For exanple, a dovetail nnection, a nale-tenmale tion,
etc., 3@ande. .uSédwitihinttee clgt trackl3P bytalpeedetomminz0 dstamcheTherupgriord thyg $2arafed wit h

t he retai.ni,ng,sh 8. The distal  portion 20b of t jaws 20 can be adapted
toCr ol YREERT B hiseen pitancebin RS Sedririttcs by i B Resl 3608 ki el ude
first sRdingeaRIemORRENRKRVHRMACHR thd Bfleri? ®hgldNBlonANErEBF IRbE34 L@ | ve to
one another. In an exenplary enbodi nent, the jaw nenbers 96a, 96b are

bi asedengagaibydhefirshdetenti&dnin thadeed bei%e is required to nove the jaw nenbers
96a, 96b toward one another. The jaw nmenbers 96a, 96b can each include a

groove I i . 1 her ej P Lpner

Jur T ac 0 P oRRRnBOARY et o 55 FRRUA 1l BROGMEERSI Do RERARE EREVT )
menber 6A0ahe B, disthlempapssiteiidRswn GOEG. 86pwitbdlswdRanceahe istahflostddipa cam
track 98a, 98b. forned ther?in for aLIomﬁn%bthe cam 42 to egga e the jaw
menber 098X, thagly's ZHd hpRrECY He2§ hRvRenbE: SEodistel meremenief the ﬁ@g bRt Ma . 1n an

exenpl gfi)e g %Pﬁ]ﬁihmpheﬂb'@@@é‘f%é 563‘%%"6%@” wRER sl attalHRIATE theQfistdl AHRE fHeO

surface of the jaw nenbers 96a,
feed bar 38, to engage the distal-most clip 364 disposed within the clip track 30 and to advance

the clip 36, into the jaws 20, as shown in FIG. 6F. In an exemplary embodiment, the advancer
40 will engage and initiate advancement of the distal-most clip 36, prior to engaging and
initiating advancement of the feeder shoe 34. As a result the distal-most clip 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 36,. Release of the trigger 16 will also retract the feed bar 38 in a
proximal direction until the protrusion 86 returns to the initial proximal-most position within the
elongate slot 88, as shown in FIG. 6D. As the feed bar 38 is retracted proximally, the feeder
shoe 34 will not move proximally since the superior tang 82a will engage the second opening
30c; in the clip track 30. The inferior tang 82b will not interfere with proximal movement of the
feed bar 38, and once the feed bar 38 is in the initial, proximal-most position, as shown, the

inferior tang 82b will be positioned between the second detent 84, and the third detent 84; in the
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[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 enbodinment 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

il lustfeat s 3ghe push rod 44. As shown, the nale nenber 102 has a shape that
corresponds to the shape of the cut-out 100 to allow the two nenbers 42, 44

to mate. A Berson skilled in the art will appreciate that the cam42 and
t he pudAl7ddhanrosess capbs snsated tardvanpeagethen shpfinortaelawst2y- dhieh easbt her. The

pr oxi n?cltuaﬁgfg)/tf]‘tﬁgtris%fﬁrs géé]?eoi\{?é?io'f 9&%&%% ﬁ@lﬁ]bggrrg%gfcpé}gtge Elgxt.r@{eﬂ%,}i].g., gelzjtg tos ur e

| i nk asse I In nore detail novi ng rod 44
and t h#t,damed2n thelfedd bae 38,ahé higpejianan@82a qrixld fdflerAhoe 34 il bomovahdivmlly n FI G
8, the cam 42 can al so include a protrusion_42c fonged theYeon hat is
adapt e®1§e Bt OPFHRG 15> PRS- G thei P drcleporagd the dptakmogclipSilhds in the

j aws  2Q4vandel itS the jLVb?Z(PEﬁH Fel3b AN WHeGe At RE 16 RiudR0s phcBtetHiAEd hdbudt0 form a
proxi mal stop for "'the clip formng assenbly. [00111 F Referring back to

FI G 8of dlips edi steinteenaligy phedtfiggdrd 6cambd 2ctuaied fewercaptiees. t@neerigrlgs ctine | aw
menber 6a, 96b, Wile a varjety of_ techniques can.be used, in th

1 ot FaStPEeH e T Y S d Y Mo 2o DB g PASR FAL PRGSO SR g
channel 18dn theBI§y ir&tlk 3086 Py edRrth@diRA mdvRpls dF thofeeddrisHd34/ receiving the
camtracks 98a, 98b on the jaw nenbers 96a, 96b. In use, as shown in FIGS.

10A and 1 0B, the cam 42 can be advanced from a proximal position, in which
t he j alQOARHHEES. BB dlustals var eussyaeplanacampongnis of apliy formingrasgpmdlyanot her, to a

di st al tian. . . T q ;
Co- oneREae ¥t kG, 79h Ersheliy MO BRIRPOAREIM: 203 Syl 08 fbARRE, 201 27T he
j aw menbstiche® Ghe ja96120 chininctuap arproximalgmesen 20hawing [teqoiu 34 farlieating avithmenber s

96a, 96b toward one ot her, thereby, crinpjin clip,disposed therepetween.
[ 00112§0TsP WitmVg?%wﬁioaﬁw?wtrﬁtélws&?ﬁag- ?ﬁtheﬁ t%bmqp%%cazﬂohoawra %o

| ncl Udguch 1§ iU AHARO #BiheiRl riirkishat POFRARLBRN Bdkcd dhfediibiate at the

surgical site wthin jaws 1 shows 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

confi ' N - I ' r or

e ner LR |9k e SBETRLL kL6, ABYLEELIRNIR Budidany

opt i onadrk etail bklodeamd héistat erat 4dbahattioadapetltd ridage they@maiembefs 96ae96d. i t here
over. For xaﬂple, as sho%n in FIG 11, the tissue stop 46 includes a ranp
47 f orfeBgly A teshmapescan PF yied igmat e gara farto deaustbrpdrids butdn thedilstrgeda clip in

align 1 i i . A i the ranp
47 ca2§£$?¥ﬁg§%éhggé¥mg?%§{??ng¥%nfl gﬁ?ﬁggggfg%éggH%gbgﬁéb%%##%%dthe clip
from heleptad togrecriged ingleed keypnemberel Rdoined andiadicet eab44ndfitie gi3htrbdid4.i s

pushi the clipipn.a distal direction, A person skilled in the art wll
appr ec il Fspben D2 gaqyan ’é‘tTB‘HGQBtaHé.‘hp]i%@e&gwﬁ\ﬂé‘ﬁ“éieﬁ therpugh Fre44. As

confi agbah B fhalcdbnbdr 108 Rad J‘eraﬁg%aoodf%%cﬁlm’ tPthe gﬁ@;@lrofi&%%ﬁtsl doofacilitate

advancenent of a clip therealong. | FIG 12 illustrates the tissue
st op 4dlowrtheitveo mAmbehddm4 tohmeate.i 4 pewos slofedid thsarpesll apoeaate thatigte camf4@r i or to

the ja 0 anpd a |l ocati t.hat all.ows, a.yessel, . duct, shunt. etc. to be
Fecel i Pepiinfi fio PRk B ey ftie St SR frome Sl s RIRe LT Fa6 <
posi t | MRIpRR kOELNcAR ddaped &Pmats YA clofiat i gssBnBR! diBQIstddan med&hilt he clip
36 is aligned with the tissue stop 46. This will allow the |egs 36b of the

clip 3&lavs foemeving theposh rddotfeanddhoeamid tetative sstde javdudd | shunt, or ot her
target site. [00114] FIGS. 13-26B illustrate various exenplary internal

conpon f . l f n Ii { form ng.
Ao br cuPbL1P i ELEEHENAp HO Gine GBI Eh ol dhdihd s AGKERGERRARE 1T o
al | of thedeen thasis adgredliodel stidady rreeieediwithindnietongam slon20¢ifbemad irathe fiwg 20f ot her

features known in th certain exenpl ary enbodi rrent%, i nternal

t. | th
Conponriss (% PrPESion f2qmdishe et Z0esah ARETGRLIoAEN & PEVBA LERRARE Mg s s enbl y,
that cRuRlgsdemblyre clip advancing

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

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

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

proximal end 46a can be adapted to mate to a distal end of the clip track 30 for positioning the
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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 novenent of the feed bar

38 Wi tfisfe §th646 BBhdenl® the vl TRIwevED theGstf s;@%mﬁibe%t@@gmdﬁe&%hi ncl ude

a trigger insert "48 that 1s coupled to the trigger 16, a Teed bar coupler
50 t hathe chmtrack ), boit aapboadaptet temdte38ar bf intdgellydennddawitiB8 yareatgofotheed | i nk

52 that is dapted to en et e triqger insert 48 and the feed bar
coupl crortmpls of g aa i, T Bistelient B0P ob e esiie P n Piviet RS tebi he 1 eeq
bar couabel tdbat b 0IdSdudr! sGuntléc i théresdivadnas pbéifiot ﬁﬂm%hed MeGdbs AB in nore
detail. The shape of the trigger insert 48 can varé3 ependi ng on the other

conponetatize tf the krsgdisiisi Agshoan 10 G h thadistal prd4abaaidbe Gysbestopdhts the tri gger

i i nel ud - ' hat | d - i |
ot ne>hRabily ¥ Bedt, AR Ak B0 AIRART e R b PARIE o, oo

i nto apldcetfneof the Ubcd thiq@gR & trbOar offother 6@Bésrtabe. PlHetdifil eh8ack anthenigduede a bore
106 extending therethrough for receiving a shaft for pivotally mating the
t ri gge¥top f@ean alsppontionplheinplyde pther festures fxfagiditate moveraentiod thesdn thdipowirso

trigge . crng E2 . . InPHTSo
bor t 1 ofoTsRahle s BERART pRE] 1| G Bk ok HARLS Ay O s o Olnid O8N, 79 2
shape oftae diatal ends46b footrainttiniaf achip if AgmehnkitbRetip @Xlicemsandehasseblysuch t hat

the feed J]ink 5 i1l be forced to pivot when the trigger insert 48 pivots
due to40-rr1t§‘\I@Fﬁé’Hfar © fRP ma@\@ﬁPWltb@ apey of ﬁ\éﬂwq rdeshesealgng thup areveptig thecess

108 1 S 13psh dRLdrhnk ¥niGlligRGRkBitivaRAnE BRaHUS S RmBHPES AR ?hée}ﬁ{nragcﬂgé Ehip fira PO tion

formed therein for seating a shaft forned on a “proxina f the feed
| i nk 5@istabdirestibh. Bepedhon skidls@ th the arrond apitaate thett the tisewystart 46 canfla@ a16. The

trigger insert. 48 can al so include econd recess. 110 forned jn a back side
cdoet PPLE g BT gR g ) SnTufi ey A Fet e S BHE t he push bar
44 foradaa@éMkntbﬂaggﬂhé%dbggclose the jaws 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. Wien mated, the two
hal ves 50a, 50b together define a central shaft 50c having substantially
circular flanges 50d, 50e forned on opposed ends thereof and defining a
recess 50f .t herebetween for n djst I riion of the ed. link 52.
The. coTePRIE FAFFes Bt s A Rk RSB of Vel Reduimient o BEISang ¢ he
proxi Med, afBekerRRa nRbhdnién f&eﬂe@aﬁng&eaa@h bfahe fdr@CApplied i Re fRRDMFHS8 in a

substantlally fixed position relative to the fee bar coupler 50. The feed
bar cotli fermiBg agsamblyhandey elip qusatiiyrindigatat foy indinatingia ghartity dfeclipe edinddzing 38, and
it can. gﬁ &V(m §ar|ety of other shapes and sizes to facilitate mating with
the fe&d'f Ak § [00118] FIG 16 illustrates an exenplary feed |ink 52,

whi ch can extend between the trigger insert 48 and the feed bar coupler 52.

| n genpoals] AIGS. RersD illugkat52neﬁé1nﬁlar\y%nﬂ)o&1mtaﬁ‘etctlﬁi ddvapdig@kemisly ongat € shape
wi th proxi mal. and _distal ends 52a, proximal end 52a is adapted to

r ot at abwmgu 1¢ 1oy effseting mevemens of ﬂl@é@‘@sbam%weimth@ shaft iy dp gepesdy thegBp and t hus,
tendi
Cher ot I Bl a<e A RE folude b S G S TgPisTOB b Rk Fidder PR EHERTL D

first cepessOia8calimitheo & proyiesl endSea vf A8 feet bar T ynd b ferdiling S2himtis i gger

insert 48 to pivot the feed. link 52, e d St end, 52b _of the feed link 52
can be3diisAtRartenst betwesn & Ee frigeprimserhdt 2 ’gdh‘i) cefl %gdf'oélﬁl&r PR {8 trapg{ermeex enpl ar y

enbodi gRAbA bk th‘ﬂglrgggqﬁseg?ﬁ% BEdBar Cq,g.élgp sol14b formed thereon and defining

an opening 116 t bet or seating the central shaft 50a of the feed
bar coupler 50. The arns 114a, 114b are effective to engage and nove the
coupl ef00806]d3Gt Hbillfueieaies the krigger mbm&inab@ﬁtdetailpﬂhgsh@ﬂbﬁthx tﬁggeeirpbm‘/é% axis X
can be defin cati t he f s.tao

ousi ngay Seraniied 05 e diS s PoBhisd T uihareRe 1 e o B SR RrBiatRp |
the il tHestiget Bered®aldiuiRA cériral orfios 484 MAGH a@aijt@qerpﬁvdtalytmaewmhs@sh end
52a of the feed |ink 52. %$0119 In an exenpl ary enbodi nent, the feed |ink

52 can lBend pegiopgaie pertien ok fiat & adpricdiosetond nto and mate to the trigger 16. The
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

pr ef ergbl : ace

bet vvee% tvyh}éﬁehrf‘F l‘k@ d}t? hlqt%%eéa? gﬁiafror}g%%p er 50; U&g)%ci% tb Sﬂr§§1§1{a1; engt h of
t hat iendi3fa dbfthe f@dglper Ziﬁ‘ i1251 éxesapdarg emboditriest, thafﬁ&dfmmr@upkeeﬁeﬁsaﬂohyedﬂnm is
about 35 | bs. k 52 can_al so he forned from arj et f

mat er | WOSEPAHE PQ ?téwe Hecthet gvrf%erlgtalrﬁé? proximalepd 3¢l tgiééﬁ%arr y

mat er i g théx%be?wgénasﬁher{ Iﬁht@cfl WERD }&We)é 8hh b %g@ﬁrer Bined &HHQ%a@BOJ ei nfor ced
t her nopl astics coul d be used, including glass reinforced |iquid- crystal

pol ymeragingghiessamitinky qfcmlﬂaréhngq;SIS@dsweafndnerdaunbmposfadl@ads therenf ardodefininger si ons of

these and sim|ar .ther stl i nf qr.c t her nose YTers such
et gt Slthe e PE Raht kL borhen b TRt Sl HeeS5tEb el Fso - be
fabri caiges 4 lamh gogﬁ{e%througﬂféh re@8ivii th&profin® lend 9326MheRRd bhes gdgdifsed
conbination of limted flexibility and controlled strength. [00121] FIGS.

17A- 17lpcking s tffreétber dhi esubsipntially fded posiiomrstating toaids depd|bar muplﬁséO fha 17A
shows tanf) cE)u Intﬂo%cége \gpggn? ly}gm%l rd W {he]fgeéi bar 5§Sa{[nlc1? ahha®l, OPEN

posi tion, eed are’in-a proxi Sl - most

posi t|metyaﬁdt}tehﬁlabaeachdlsmktcﬁfacmqt@mdﬁngmtthv&ferfeedlm 3xigger insert 48 and
the feed bar coupler 50. As previously discussed, in the initial open

position the protrusion 86 on the f e ar 3 in positioned in.the proxinal
end of (0P K] é?i(gnléd Hlustralgs gp exemplaryf rFéP EiRad beSgen e figest bi asi ng

MeNTDEr ins £ and S feB@bdrdBuplessE %@eﬁ&alt Hlethé?i 11&kr52QQﬁ hatd® ﬁfb"staﬂﬁal@rﬁﬁanrap e

housing 12 to maintain t he trigger insert 48 and trigger in the open
posi t i dongaterstiape witle prodlinid] asd digtahemds&2a, 2bg The ppxiimal ehd 222 sadeptdd tobet ween a

Shal | SRBhH a7 ik FEbE B R S0 mbb 5 B, 12,
bar 38it cah ihb18dP4 Sheifn®Rl (FI®SIB)R{Ehling fherethrough. 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

i's comg&p§§ggdgﬁhggggnggpﬁkqggwpar coupler 50 and the shaft coupler 124.
[00123] As the trTgger 16 is further actuated and the trigger insert 48

continues to pivot, the feed bar coupler 50 and feed bar 38 will eventually
reach [R0tR03{Tak pamistlapgiffesoand stmangtho§the desidtlinkrd2 cehearyglepending @rth86 on t he
feed bar .38 will.be positiaoned at.the.,distal. end of t lot 88 in the jaw
et ai gt o5RE R ShenRE fisProhaRs B PonEtte reahl. PHe pive 20, s

previ ogehplay sebsEREnt thSRked gk 32 Badi dtiffRes thatlis ih 6o rREEe 86 BHtdbRIBEFErt he shaft
coupler 124 and the feed bar coupler 50, and the feed link 52 will flex, as

shown ingh,ppdsiore prefezailly thas apautton dbs res inchi(zsnesurefl ak thg intgifere bebyasn pheef er abl y

once th i fuld I th i m. Ly i L, e
act uat D {558 B4 PR Sttt 5O B nasa i B WL MU SRR WAnd %G g
act uat ibgan@imdrépre€dratily fiat ¥iabout 3BI6€ MHefeedElirk 52 dah @lsode e At ARG a Ohriety

actuation, such that the trigger insert 48 is pliant relative to the clip
advanciipateaale ipnlydingy Yarigty phpalyrasrs.dretelpetq. daoF Bmpigy nptiiebisp glssexenpl ary
clip f j - 0f i i ! il e Fl GS.

o Do, e BTERRAE tuk AEpHBHSIBAn oo h AR B Ge MERE e T g
12 andglags reinferédddpidrerystalopotpmes,tghasspeisforaed dylods,and cardon-fiBerreindidrced to t he

jaws 20 t.o ve the j.av 0 to.a cl d pasition and thereb ri a cl
bosi t 1 B Hpes athaBnar RETPOPIEHES o by e By Peusrimeb Ren e a var | oty

of confhe@tdsal ddtRters do@1d d14dSd sl CFec@IRRBL RbYId GlsobefMUiTaRd fR2s £ Rty | ncl udes
a closure link roller 54 that is slidably coupled to the trigger insert 48,

a cl ossnch ap pprlkngSeeet toaachiese thedapreddombinaboppielimied fiexikilitysamdeohirglledr ol | er 54,
and a %Ios%re coupler 58 that is adapted to couple to the closure Iink 56
and t o>tHe push 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, €.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 edubRr S9gRGEed DL 3880 GRtal d?rfé'&ifoh e l%uglbﬁgsbﬁ%ﬁed barssrRld ves 4 and
a distal end 130a, 130b that is adapted Po mat e cl osure coupler 58 f

coupl i digaliyheititih dmﬁmgaterﬂkotrwl ih dre 154 raaldeltslhmﬁ ag ethéneh;kacﬁﬁnd:mg thedequesshoe od 44 :

In an exenp] ar.) r oxi of each arm 126a,
1260 1 2 B0 s 3B CrppgokIy Uineh TR Yl 30 5 S rrORR DPOHeFBeda Bt nus
the argm tﬂ@t@l? er 4Rl 482shd HEind2?2 isf Bpr&¥AHRIwoen MROkees BARSHpIERSPSIaShd 322,
132b formed %ereon for engagi ng the central shaft 54a. T%e hook- shaped

menbershaft 8oupler122b extend in opposite directions to facilitate engagenment
bet ween t he closure link 56 and the closure link roller 54. The di stal end

130a, @6% S the L‘fl:ggérni% is %i?dﬁ-‘%r acjtga?]gd arlt%Qhet &%&tlr?s%rtt& c%%ﬁn@e@?o 0, Pl R %}}er}? dt hey can
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person skilled in the art preciate that a variety of other techniques
can bePrg§eson & oruihe f%qdéa&%wﬂ be poslons@ akthe dRial excalbesipi Fidndbs Jagr 54 and

the c ldI%ﬁll[HeF s}ﬁl :aéd a%%&m[l%g Jp%lelOlﬁéQl b%ﬁ’%m It}?e:r XTVQ g@ S g‘?’ev%{ﬂw cﬁfcu?s%d' s shown in

nor e tal as s proxi‘mal portion 58a
havi ngSpring 122 mill b36adly chafphessed HiEt\lveBthsh]iﬁ&auplé.BBM mdttbmfd:eahgar colyelereidir ough

and adapted_.to be Il ed th th 134 n cl osure nk 56, for
recei qu%g}h%feeih I %ﬂf é‘\éMtSIPfé””t Wgrlgg%%ﬂt ]57|D I@E‘Eﬁ?‘“g 85‘[?35?%?“%8 can
al so 'ﬁS}eLb(i'éfeﬁbl‘}'o%E@{heFi’&ardtlhfk”szﬁﬁﬁﬁﬂémt the %lﬁ?’&ﬁﬁ@as&éinﬂ%&ll BQaEtDﬁedf’troox' nal

end 44a of the I'n an exenplar odi nent, the
cl osur dosschpjaws 258 Thetded dink 53 chtrermun ﬂsged(dnn@ acmmtmfdhezﬂtp) foﬁmnged therein
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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, S4c 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 below, can be
adapt eghpoSedirY ¢0a, 1 26d $fith@a6surd fink 5O1H pRARAIRNDarHR ohlophbRdsIde98Ethe 16 T €aches
a predeterm ned p05|t|on the anti-backup nmechani smmay allow some mi nor
nnveneﬁ%g@ﬂmﬁﬁé8trlgger 16. Thus, in the event a user eases-up on the
trigger 16 and mnor opening of the trigger 16 occurs, the biasing member
will 1. e g the
oush 1 ()og%@kﬁlne‘%gﬁ@ abg%né“hﬂnp?taoffa%%g% 131&59‘?8&1{0%111%% 89%% EE?Q{@ é}b“al | asi ng
menber & shawn ixchas sggbsed airntsh%armebi tmiEElte spiveda distarnkt &parR&n onb GndlhfﬁSl ng

menber _is a cantilevered beam 61 that is 505|t|oned bet ween t he prOX|naI end
44a of Eadhanpdpa, 126Rnglndghgypiopmnal sadk 1% 1285 thatg adapiedds engpge fhafieaalt he push

rod 44 }ﬁh%%@ Bt{bﬁe HREreFRRbM G Y ﬁq Qﬁﬁﬁ‘ eng i 3%@'3 3 1hPls qg?ptgcf Brﬂlﬁ? F(J”'aape menory

materi al, such as N tinol, that allows 1 dam 6l to atten when
a proxclomird yougler é&tfcacboﬁpinmhe sloapplink clleh 84 eddclostnelitie drioche pesh rad $4 be

formed, from varlet ther S spring ee
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i1 Ust pRb@Ry Marth ee &@Qéﬂmrnmnelosm @nci%hﬁﬂh@&rrﬁﬂ‘i&r 124b Gh ihcudeNfdrhe  form of
a coil or other type of sprlng shown, the sprln&@63 i s di sposed

bet weegxanipde, hml‘bs&iam mémhemzlé a;f132b18>11p39@ﬁlerq9d fwna%ging chraftat shadl 3420f t he
r ecessEEQh to% lﬁgpa% mem ﬁ;l e ecetxte&gl St Ios?fe dlrec Prﬁ% t(rglfrl %]ntgf c[n ag%d tht ed to

conpr ess roxXi na e 1S ap person

skil'l eseti;veent the cldkire Whk |56 appieciate linh&blléi Suamhetistad end 1302 110bad it ber s
can be used, including elastoneric conpression nenbers. [00129] I n use,
ref er r 17> bifbkcap e mateg to onganotrsT, and theyecan incdigiera lawen 34 pxtending y noved from

th t | 54
T i e e R R el SR SN R T
38 andcloaedchipierc8upl arsdnGkaled in thetattavitliapptiatenhit a variety of other techmques

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[06123]) ipothsr expfiplagylembddimeiits gfewn HFIGSaD0B and 0@ asisiasihHimerbyr cahl owi ng
spring 120 to r.insert 48 back to its initial position, and

pull the trigger . ( _ i
al | ow 1@6?‘?%‘@@2@%“?8?%%%% theryshped 44 Buptigel Grectiny P& bar 38 back to

the proximmk e ! . t e nitial
posi t | SAnEERLortALirt Oy P o BHEE g B b BllicRrh AokhB et 5 o
as wel dtaget bfsleduye, pitht uswy ebdee-up loashir teighdrrik. Hbpartéudstiwhile ciepndrbackfp, and push
bar 44 proxi mal, [,00130 surg clip, applier 10 can_al so include a
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backup ‘nechani sm for contro g novenen the trigger . I'n particular,
t he amliowbsmoicupinompoemins of thatriggee V@ nThushm the exgya uks efseonp op i tniggaiur i ng a
partial, closing stroke.. However, on t.he trigger reaches a, pr t erm ned
oSt t BTG R gt fhe FRerap g Bodts PomempRbteel R ie pluBog 4R e

parti adikidl difecHiBE therddyemaniaimioGK psheg Bam $seaANtidB Patieokiien! WiIgar
allowing the trigger to open and release the clip or to close to fully

cri np Yaustyctfibrsingsneralerpeanchediseddn g enhedimeseshownon F53] 208, d®, bigsivg and 21B
illustyr ne e I i t...of ntisbackt ni i.n the form
of & riapufadt s A b R Bl e ey e BN SR AR o B o

t he triodgerand tHedbatk waB of diedecksPSlo Bk} thdpuishirsd s4lapiatig. The bantil®lepiddBhny
di sposed wiithin the housing 12 and positioned ad!acent to the trigger

| nsor t 6 Ugmd Ao 8Bt SHoY FBSrie) Gedras DB Bl A BriRIthe hVEHERIST ¢ he
Lri gges, ARek ke 4? Bi’ﬂxlhjgalf}@&ﬁ&;téd%rc@ qé’\épgﬁgd fr@re .?ﬁgaeogg%% it (%ﬁtaﬁo;o%%orﬁnme teeth

112 can be con ured to prevent rotation o 60 until the paw 60
r eac hefom aprasetgtof ptilenedteripls ssuch ensprag stehl arheipfuredd pgolyengra\eind Gibre thafioee t o

rotat el’)eagnh(%%%tc):)(lseadj. llﬂ&” E&C El uestrgtresi, Sother %r%bggmggteor} a%riasing member which is in the
form of a coil or other type of spring 63. As shown, the spring 63 is disposed between the
proximal end 44a of the push rod 44 and the back wall of the recess 59 to bias the push rod 44
distally. The spring 63 is adapted to compress when a proximally-directed force is applied
thereto. A person skilled in the art will appreciate that a variety of other biasing members can be

used, including elastomeric compression members.

[00129] In use, referring back to FIGS. 17A-17D, as the trigger 16 is initially moved from the
open position toward the closed position, the closure link roller 54 will roll within the recess 110
in the trigger insert 48. Once the feed bar 38 and feed bar coupler 50 are in the distal-most
position, as shown in FIG. 17C, further actuation of the trigger 16 will cause the recess 110 in
the trigger insert 48 to engage the closure link roller 54 forcing it to pivot with the trigger insert
48, as shown in FIG. 17D. As a result, the closure coupler 58 will move distally, thereby causing
the push rod 44 to move distally. As the push rod 44 advances distally, the cam 42 is advanced
over the jaws 20 to close the jaws 20 and crimp the clip positioned therebetween. The trigger 16
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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 112 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 112b. In particular, the tock tooth 112b
preferably has a size that is substantially greater than the size of the
first caglop@dnallp8t Pardidil@osddab ohlylartillly €losé ihegdws 2dr@iahiOpahallyldfng $ for med
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first cg(gstu §eo4ﬁ§et élif)e\ln{l k%oa/&issﬁgr?%glﬁgesi%? l;ego% bﬁ etﬂg%ﬂr@% a%F)P‘lg')étppr eggggtlg t hat

t he t aakbk wédaecnthahbyanomgepﬁﬂigelmetﬁpun lt}mngger inssftEBIback ®iikdnitiapn the first

ten teeth | 12a while provi di ng a notch 140 forned therebetween that
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actuat jon £§ Lge %{i%g 16 wll cause the pawl 60 to advance past the
first LefnGpPuspRatH B34t i| the paw 60 reaches the notch 140 next to the
tock tooth 112b. Once the pawl 60 reaches the tock tooth 112b, at which

poi Nt o e3() aWe swrBical @ipRppliéralol dn Gls6 $RMdEWS/at B oPBfhel Blatudlésth McilivRé@s@nt of
the cam 42 over the jaws 20, the pawl 60 is free to rotate thereby allow ng
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indicates the position of the jaws 20. For _ ex a first_sound can be
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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, ¢.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

si gni feh%&@& bthitREIER &R 1 POC A FARehiry, tHeNo@ltoEhETRh Plofer @atqéo y%%ﬁée th]gf e
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mechanismw || actuate nore readily in the early stages of clip formation
to preb@ein def ormation of the jaws. Conversely, when the jaws 20 are
substantially closed, the resistance is relatively high such that the

over | i . i | sianifi cant
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i nclude a spring post 150 that is coupled to the housing 64 and that

i ncl udeichal 49ament toxheatack wgth hiadbeOnce thstpamd PO reackdsvhaigckatooh Likgeat vigdh A

spring 1 s dihsposed. aroun he, I-nd,:R0st 150 th | unger. 154
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generally L-shaped and it can be coupled to the .

desired by the user. FIG. 22C illustrates the trigger 16 in a fully-closed position, and FIGS. 22D

and 22F illustrate the trigger 16 returning to the open position.

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

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

Typically, during application of a surgical clip, a certain force is required to close the jaws 20
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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 turn, 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

prof i l@qkhmk tREc1 drbiind thd§ssub gblsﬁti&ﬁd Ger&RAVRR. AGHhERSHinDprodedd piaxaap! e,
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is applied. to the profile link 66 against the housing 64. Thus this
assenﬂleﬁp?te (Rega e K@ afsRspYenied ok clggng dhey disitgeer 36 i ﬁllwa‘ftﬁatﬁfiélﬁect to the

nouS gyBdequlrbd {d15eRRARNhe AERBRA S ulbvedthathalifads el Gy, BlioRUr e 11 Nk
roller 54 ébalnst t he pro?lle I nk 66 exceeds tﬁe nonent of the pivot |ink
70 andparticuipglyadintdged®s, astthejaprs @ iateembiieskscéptitie tpi tring deforotedtvéhenbhrylakd ng t he
toggle link §8 and.causi,ng,the i,vot |link 70 to further conpress, the spring
1599 Fopieh BrarE PG SRiancime Somalig irshari P at St Biore Rap FBE R oy o 11 o
li Nk 68agdt 6f Apl BRI of U6 PrebBrattdeft@atidd SHithGjalhver Contdr&sty, Rk aRs b hde) is the
force required to buckle the toggle Ilink 68 and pivot link 70. If the

radi al subgantiatly elesedaéhegrigiencs is reativelydiighesucks thahigionst oadiecohemisican pillik 66
cormpr b Ee UB b St e Bl LB b BEbRRA8: " Dr o a1y, [ 00137]
This is shown in nore detail in FIGS. 23B-23C, and as shown the openi ng 64d
i Nt he[00 35 FIG.R 3Bl lakttaesoreleeeraplagusneboldinmdat bHar @verlodd mkechanéncél, ghdvaingi ng
ass errbalmyexg)ﬁ)dgc? l/ilew(.fjl 1? igcie’]nsetral,t tl‘llee 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 cl osing notion of the

oi vor gt v i o8 o Rk BhahRghasfie PaPietotofimioRly Bk sEPUBR 4 i i 70 1o

pi vot , hoWRinglb4icarn B&scHidvRd Bl e ambdd opfose® Pid@siond 1¥Ba0NERb! foafkedSiH theg 152.
[00138] As previously noted, the force required to actuate the overl oad

mec hanprofiledank 66chatarareesivedywithia afserand stas 460t (ealytame slos iseshowa) foamed 20,  whi ch

i ncrea 1 noved to the closed position. This can be
achlevé &%e td%%%°¥gg??umg g ion of the profile link 66. In particular,

when the closure |ink roIIer 54 first cones into contact with the profile

| i nk 6@0aB6l IhKse, 't}h:qﬁoﬁllﬁ link l66\weii b adupted agirectine a #oroé fro the Clip femirgn pi vot
within the houi as. shown jn FIG 23B.. As the closure link roller 54
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t he pr fIlEé % &. Acco d|n |f t he j? 20 are reve d from bei ng
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transfer the force t lower portion of the profile 66 causing the

profil ® the ptoﬁﬁesllnlcﬁ@gaumt thV\Iheuslmg\@f j’ﬁmtlmaacreblysams &rﬁpraﬂilb)hnkbé%d and t he
trigger st full ct uat ed, Si nificant unt ..0

oo Tl ol siPiwet s PR et P B dresiflorEREE 4 ¢ ne
upper pREidrk Ak ffllef b agik tHe%roﬁlbﬂKk@@eﬁ@H&é 8 moRRnPELhHE bR ol k7 ®fhdt 0 sl i de
within the housing 64 to overcone the resistance of the overload spring

152. Weiggls lmké8athe nrafilofink 66 beginsdquptpiedbucklingthe saasle link GHand|ceutdngiehani sm
can ey EhElo TR a0, LOSEATERP. SoPhYRhE pBE, A 7 DS
gr eat elink b&nand bmfﬂ@hﬂe% aguliped such thobe slidigg foaes(redBtdne py stidenis the force
required to buckle the toggle link 68 and pivot link 70. If the radial load from the closure link
roller 54 against the profile link 66 exceeds the buckling force of the linkages, then the pivot link
70 further compresses the spring 152 as the profile link 66 slides proximally.

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

the closure link roller 54 from the closing motion of the trigger 16 will be transferred to the
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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
trigger J1.6,.t |.os ja 0 nver sel whe the force required to

ol ose TRt g e BT MilE e PifRs TR R e oy WE0E by TR FERNERe ol osed
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way of[Oﬁbﬁ?r\ﬁ RTEViqyglyee I@?fovﬁée%uaﬁf% 3Bl th%avqr@ag MsSRANIECINLRETEE can’ be

non- ¢ eAHrcd Y& uiRd dﬂaos%hgpﬁ“efzot Bhich &8s SeslQ%md @iﬁgg%ggmo%@d Phat s adapted

i
to push the jaw nenbers 6a, 96b toward one anot showmn 1n FIG 8,
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shown in FIGS. 23A and 23B, the profile link 66 is curved such that the
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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
t here - 6ld |, d ' ed
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applier 10 can include a clip quantity indicator for indicating the nunber
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[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 h@ntourd t@fa@lbfﬂféibﬁﬂklilr%fiom&fwawhm PoihhBod L@ IRt STAPb&QM. 50. The
housi ng 12 includes a window 12a forned therein for providing visual access

to the indicator wheel 144. the trigger 16 is noved to the closed
posi t i [BR142h&n aether exemplany mémqnt e guEgiead ¢hp applisr AP Fan inclyde p 6HP cat or

actuat ’[anthg ?(q altort %ﬁlcgflrggte B‘érto*? cﬁﬁ&%&%@%ﬁﬁ%@ Vit of ?@@ é)”p' er

50. As e enga mechani sm e I ndi or ac uator 76
wil | eta@mgmeibmlueasédltohﬁalcaa tltehﬂlanmtghofalhmrremlahﬁﬁig, FIGS. 26 At Eillysteagtiqieng t he
wheel 74 to rotate as ? l i s, advanced into t % ég Each tinme the

t ri gger<emplanseraladifaen @1 £ SR GYaHibeingicator Bavirg $ingiceiRe Whskts' 4 20d 28 HidiGeindi cat or
actuatQr..if 7ot ates 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 cai0P ] flbe irtdecatog arheehat is shdwn w degai) i [FI@S. 24dnamidr24 BT hed asoshbwastliamg col or

e deprabally ot rarnoR i B A mifagt el SBick W uheS o8k Dhoel 74

can i nﬁaﬁ@@t@q@ta@@trh&@B&MM ieRERa R GNM4D lif@hdd&h@@ai\&lrﬂcanmdm@d/@rﬁe t he
i ndi cator wheel 74 fromrotating in a reverse direction

count etngageddrihsiadigpioragtiaipr 7 radm Bdicagr aerheckY. T\lwmécaetwen@mbqr-lﬂéc kup

mechanj b own in

G R PR yara Y, Aol Grafiont, G i AR, B3l L IR SR 1B TN

subst aistin thklfyrnpeft adonerhsting coloe p@d(haanﬂg a tcdeie gy, orangd red, é@h thadifeerphvi 75a, 75b
formed_on a .djstal-nost end thereof that is adapted to engage correspondi ng

t eet h PeFemandss ot the IMBCALOTEIeED 74 \Mi | e not shown, the corresponding teeth can
be fornmed within a circular protrusion forned on an inner portion of the

housi n@o124)39G apeiMbsttlestthEexemplary 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 QRfRFhsiohN86 skteRdGalo the fq@d%%o@u?lrérw PR hdRSinE I8 Gndl AR MG RS tial |y or
fully closed clip to a surgical site, such as a vessel, duct, shunt, etc. In

| apar dewsgitlerein dor-r@9vidimg yswalpiceess ta e indicatorgrhgel 144n i sstho triggsr hadendvad t he

por TR REpd BB SRR R Rl el Agt e Bt oE SR,

i nci sinveldastdliyevidithgfealbasds end febd iR cOblen T, AN Dieiatl, Y GERgiMes it IS
necessarg to cease blood flow through the vessels or other ducts, and sone
pr oc edeAceanismm 4§ ewthiciedieaier agiatasf/6 avill kugage the teedyd 42 emthedhdipatermwhachdd be used
to cri v re the.s e . I ingly, a
sur g1 et i ERE B H4)oR SR’ B S Rcet b U FR2E, RaiE RSP L

the adAgdedll @isakctuatedes wdwdace NElipP2LGEOthE five 20D theStautigHtCradciitdr 4trotaeodiet i on t he
jaws 20_around the vessel, . shunt, or other duct. The tissue stop 46 can

faci | ildifatoryeheet {@niVhen the clip supphykasswo gF Bisrrliphdeft, Miefontraginggolorpad ¢ r i gger
16 ca - : j : j aws and
I e R PR A e e A R LTS R

cri np thérebyahdipatin@ep dredisagthatomly Hifew ¢ltpsmeteain.u$he odnttabtengodolqy,pat 144 tanitgger 16

can be partially actuated, as jnhdicated by the. audible sound of the paw 60
¢ enchid e et e Pk LR B Rty iy S S e The triggor 16
is then released to release the partially or fully closed clip, and the

pr ocequo’i6F Bl anBher ELRGAS ibbdiRREE HfAhNicAtor RRRY Y4 84itlink1u@8 ah aftl-bRkup [ 00148]
One skilled in the art will appreciate further features and advant ages of

t he i rveshenign thap sadapted ta prevenb fedndieater WinsH7efrb@dPiating &1 a wyerse diresipys, t he
i nventj on | J imte . S i I ] and
descr &)éda éozlg{c%g%]togﬁa{glgig%%‘%cg? g%"e%teg%elfl%g@%ﬁ%gh(}g@%% g?ﬁ%bg%u? nll%}l} lﬁq%\gefnl ons and
r ef er enees vaidiedf doafigiratiaiseinekp exabadimentrshowp o BiGe d4Bealieindichiyr matgr7énce in

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] Wat is clainmed is: -40 CLAIMS: 1. A nmethod for applying
a surgical clip, conprising: applying a closing force to a pair of opposed
jaws formed on a surgical clip applier, the closing force being effective
to nove the opposed jaws from an open position to a closed position,
wherein the closing force is transferred to an overl oad nechani sm di sposed
within the surgical clip applier when the closing force is greater than a
threshold force of the overload nechanism the threshold force of the

over|l oad nmechani smincreasing as the jaws are noved from an open position
toward the closed position. 2. The method of claim1, wherein the overload
mechani smincludes a force-receiving element that is adapted to receive the
cl osi REdFsQEEsurdddy, AntiliBatiNgn A58eddh ¥hd Haiknt ShRYIPpRRIdeQceds§ & Slurgpaienent  of
the force-receiving el ement in response to the Closing force. 3. The nethod
of cl aiten 2 caniudy @iagcashpors i typically uskd pp dgbipk iaevorking Chatws] extending fragn desenbl y
adapted to.a the closing.force to the |a t he camm ng asse

el uaen g RElRTa Sk Mo 0oeR hfnd Sryin i Rues LGP Lr STRREAY e

cl osi M@wfthfctigh tHe vamelsi 52 GtHeP dlidIE ah@¥dme frocddieesdyYoguifd the ugd dhaShumbhey ei n t he
threshold force of the overload nechani smincreases as the nenber noves

acr os suigitel ¢lipreen thusdsivgedig calmanthe vesse or theecpistthoshuat todhavessd, wher ei n, when
t he - I ] rii - Y el ement, the
For co e drEn & SuREREAR. Mol PlenPlip BPhIRL 10,480 bt RLASCATML el PN ¢

t hr es kahrmhld artieerwie dntddeced b the sligicalnsiie éspaiticastie fvs0anchndakd vessel of t he
force-receiving . elenent, the force-receiving elepent slides if the closing
f or ce shintgresicedugthdhe fise siopeSIran dcflipte positigningrpethpaticld aspund the frrast

7] ol T MERETBRA HeAIESHARIN B0t Polb e Pk PRESRERAE MG 2 O
el emenpositiedkll 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 is then released to release the partially or fully closed clip, and the procedure can be

repeated if necessary to apply additional clips.

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

entirety.

[00149] What is claimed is:
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CLAIMS:

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

applying a closing force to a pair of opposed jaws formed on a surgical clip applier, the
closing force being effective to move the opposed jaws from an open position to a closed
position, wherein the closing force is transferred to an overload mechanism disposed within the
surgical clip applier when the closing force is greater than a threshold force of the overload
mechanism, the threshold force of the overload mechanism increasing as the jaws are moved

from an open position toward the closed position.

2. The method of claim 1, wherein the overload mechanism includes a force-receiving
element that is adapted to receive the closing force, and a biasing assembly that is adapted to

resist movement of the force-receiving element in response to the closing force.

3. The method of claim 2, wherein the surgical clip applier includes a camming assembly
adapted to apply the closing force to the jaws, the camming assembly including a member that

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

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

as the member moves across the force-receiving element.

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

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

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

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