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ABSTRACT

An apparatus for application of surgical clips includes: a body and a handle. The body
supports a clip carrying channel having a distal window. A jaw assembly including first and
second portions movable between spaced-apart and approximated positions. A feed bar having a
distal window advances a clip to the jaw assembly while the jaw portions are in the spaced apart
position. A rack having ratchet teeth 1s connected to an actuator. A pawl engages the ratchet
teeth, the pawl being biased in the handle wherein as the actuator is moved longitudinally, the
ratchet teeth are passed over the pawl. The pawl prevents return of the actuator before full
advancement of the actuator. A lock out bar is connected to the clip pusher. The clip pusher

moves distally each time a clip is released from the apparatus, and moves the lock out bar

distally. When the lock out bar is in alignment with the distal window of the feed bar, the lock

out bar is urged to a second position through the distal window by a spring to extend across the
feed bar. The lock out bar in the second position prevents the actuator from moving proximally,

thereby maintaining the pawl in engagement with the teeth of the rack, the pawl and rack

preventing the actuator from moving longitudinally.
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AN ENDOSCOPIC SURGICAL CLIP APPLIER

This 1s a division of Canadian Patent Serial No. 2,582,142 filed October 7, 2005.

Background

[002] The present disclosure relates to a surgical clip applier. More particularly, the
present disclosure relates to a surgical clip applier having a mechanism for stabilizing a jaw
structure of the surgical clip applier and also having a mechanism to prevent firing the surgical

clip applier when the surgical clip applier has exhausted the amount of stored clips to prevent a
dry firing of the surgical clip applier.

Technical Field

[003] Laparoscopic procedures are performed in the interior of the abdomen. The
procedures are through a small incision and through a narrow endoscopic tube or cannula
inserted through a small entrance incision in the skin. Minimally invasive procedures performed
elsewhere in the body are often generally referred to as "endoscopic" procedures. The surgeon
will insert and extend a tube or cannula device in the body through the entrance incision to
provide an access port. This port allows insertion of various surgical instruments therethrough.

[004] These instruments such as the instant clip applier are used for performing surgical

procedures on organs, blood vesselé ducts, or body tissue far removed from the mciston. Often
during these procedures, it is necessary to apply hemostatic clips to blood vessels or various

ducts to prevent the flow of body fluids therethrough during the procedure. Many different

‘hemostatic clips having different geometries may be used and all are within the scope of the

present disclosure,
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[005] One advantage of minimally invasive surgical procedures is the reduction of trauma
to the patient as a result of accessing internal organs through smaller mcisions. Known
endoscopic clip appliers have greatly facilitated the advent of more advanced minimally invasive
procedures by permitting a number of clip applications during a single entry into the body cavity.
Commercially available endoscopic clip appliers are generally of 10 mm outer diameter and are
adapted to be introduced through a 10 mm cannula. Other commercially available endoscopic

clip appliers may also be generally of 5 mm outer diameter and are adapted to be introduced

through a 5 mm cannula.

[006] As minimally invasive procedures continue to evolve and the advantages thereof
are extended to additional clinical applications, it has become desirable to further reduce incision
size(s) and therefore the size of all instrumentation introduced therethrough.

[007] The structure of surgical instruments intended to perform numerous functions
within a confined space is necessarily complex. The assembly process for these instruments is
often complicated and may involve numerous relatively small parts to perform the numerous
functions with repeatability. Itis therefore desirable to maximize the ease with which such
instruments may be assembled. It is also desirable to provide an endoscopic clip applier having a
structure that minimizes torque on the jaws and to facilitate the easy application of Surgical
homeostatic clips while further minimizing the required incision size at the surgical site. Itis
also desirable to provide an endoscopic clip applier having a si:ructure that prevents the surgeon
from firing the clip applier (and locks the handle) when there are no more remaining hemostatic
clips in the clip applier. It is also further desirable to provide an endoscopic clip applier having a
structure that provides the surgeon with multiple redundant signals that the clip applier has fired
and applied the clip. “

SUMMARY
[008] It is an object of the present disclosure to provide a surgical chg applier that

prevents a dry firing of the surgical clip applier when there are no remaining ciips and that

camnot fire when there are no remaining clips.
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[009] It is a further object of the present disclosure to provide a surgical clip applier that

signals a surgeon when a clip has fired.

[010] It is still another object of the present disclosure to provide a surgical clip apphier
that visually signals a surgeon when a clip has fired.

[011] It is yet another object of the present disclosure to provide a surgical clip applier
that has an elongated knob to allow a surgeon to rotate the elongated knob to rotate the

endoscopic portion using only an index finger.

[012] It is still yet another object of the present disclosure to provide a surgical clip -

applier that has a driver lockout mechanism that is easy to manufacture.

[013] According to a first aspect of the present disclosure, there is provided a surgical
clip applying apparatus with a handle portion, a body extending distally from the handle portion
defining a longitudinal axis and a number of surgical clips disposed within the body. The
apparatus has a movable member biased in the housing adjacent the wedge plate. An actuator
longitudinally advances the wedge plate a predetermined distance to a distal most position. The
wedge plate has an end being disposed between first and second jaw portions at the distal most
position. The wedge plate end is configured to maintain the jaw assembly in the spaced apart

" position during loading of the surgical clip and the wedge plate end reduces torque on the jaw

assembly during the loading. The movable member holds the wedge plate in the distal most
position during the loading and the movable member is deflected at a conclusion of the loading.
The movable member releases the wedge plate upon deflection and the rotatable member
allowing a longitudinal proximal retraction of the wedge plate from the distal most position.

[014] According to another aspect of the present disclosure, there is provided an
apparatus for application of surgical clips to body tissue. The apparatus has a handle assembly
with a handle and a trigger movable relative to the handle. The trigger has a trigger lockout
notch, The apparatus also has a body extending distally from the handle portion and defining a
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longitudinal axis and a plurality of surgical clips disposed within the body.and a jaw assembly
mounted adjacent a distal end portion of the body with the jaw assembly including first and
second jaw portions movable between a spaced apart and an approximated position. The
apparatus also has a clip pusher configured to individually distally advance a surgical clip to the
jaw assembly while the jaw portions are in the spaced apart position. The apparatus also further
has an actuator at least partially disposed within the body and longitudinally movable in response
to actuation of the handle portion.

[015] The apparatus further has a lockout mechanisin with a first rotatable member with a
first shaft and a first arm having a first pawl. The first shaft fixedly engages the handle portion
and the mechanism has a second rotatable member with an escape notch on a radial position of
the second rotatable member with a second post, and a plurality of teeth disposed around
substantially an inner circumference of an inner surface of the second rotatable member. The

mechanism has a third rotatable member with an aperture for receiving the second post and the

third rotatable member is configured to engage with the trigger.

[016] The pawl rotates in the inner surface of the second rotatable member to mesh with
the teeth and the pawl advances to a next tooth of the plurality of teeth when the trigger is fired.
The teeth are complementary in number to the remainingw clips and when the clips are exhausted
the pawl is advanced to the escape notch. If the trigger is fired and the clips are exhausted, the
first pawl traverses out from the second rotatable member to the trigger notch. The pawl mates
with the trigger notch to prevent firing. ‘

[017] According to still another aspect of the present disclosure there is provided an
apparatus for application of surgical clips to body tissue comprising a handie portion and a body
extending distally from the handle portion and defining a longitudinal axis. The apparatus also
has a plurality of surgical clips disposed within the body and a jaw assembly mounted adjacent a
distal end portion of the body. The jaw assembly further comprises first and second jaw portions
movable between a spaced apart and an approximated position. The apparatus has a wedge plate
longitudinally movable between the ﬁrst and the second jaw portions and a clip
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pusher configured to individually distally advance a surgical clip to the jaw assembly while the

jaw portions are in the spaced apart position.

[018] The apparatus also has an actuator at least partially disposed within the body and
longitudinally movable in response to actuation of the handle portion, and a jaw closure member
positioned adjacent the first and the second jaw portions to move the jaw portions to the
approximated position. The actuator longitudinally advances the wedge plate a predetermined
distance to a distal most position. The wedge plate has an end being disposed between the first
and the second jaw portions at the distal most position. The wedge plate end is configured to
maintain the jaw assembly in the spaced apart position during loading of the surgical clip. The
end reduces torque on the jaw assembly dunng the loading and the actuator further actuates a
signal device. The signal device indicates that at least one of the clips has fired.

[019] According to yet another aspect of the present disclosure there is provided an
apparatus for application of surgical clips to body tissue. The apparatus has a handle portion,
and a body extending distally from the handle portion and defining a longitudinal axis. The
apparatus has surgical clips disposed within the body and a jaw assembly mounted adjacent a
distal end portion of the body with the jaw assembly further comprising first and second jaw
portions movable between a spaced apart and an approximated position. The apparatus has a
wedge plate longitudinally movable between the first and the second jaw portions and a clip
pusher configured to individually distally advance a surgical clip to the jaw assembly while the
jaw portions are in the spaced apart position. The apparatus also has an actuator at least partially
disposed within the body and longitudinally movable in response to actuation of the handle
portion. The apparatus further has a jaw closure member positioned adjacent the first and the
second jaw portions to move the jaw portions to the approximated position. The actuator
longitudinally advances the wedge plate a predetermined distance to a distal most position and
the wedge plate has an end being disposed between the first and the second jaw portions at the
distal most position. The wedge plate end is configured to maintain the jaw assembly in the
spaced apart position during loading of the surgical clip. The end reduces torque on the jaw
assembly during loading. The actuator further actuates an audible device configured to indicate
that at least one of the clips has fired.
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[020] According to still yet another aspect there is provided an apparatus for application
of surgical clips to body tissue. The apparatus has a handle portion, a body extending distally
from the haundle portion and defining a longitudinal axis, and a plurality of surgical clips
disposed within the body. The apparatus also has a jaw assembly mounted adjacent a distal end
portion of the body with the jaw assembly further comprising first and second jaw portions
movable between a spaced-apart and an approximated position. ’fhe apparatus also has a wedge
plate longitudinally movable between the first and the second jaw portions, and a clip pusher
configured to individually distally advance a surgical clip to the jaw assembly while the jaw
portions are in the spaced apart position. The apparatus also has an actuator at least partially
disposed within the body and longitudinally movable in response to actuation of the handle
portion, and a jaw closure member positioned adjacent the first and the second jaw portions to
move the jaw portions to the approximated position. The actuator longitudinally advances the
wedge plate a predetermined distance to a distal most position, and the wedge plate has an end
being disposed between the first and the second jaw portions at the distal most position. The
wedge plate end is configured to maintain the jaw assembly in the spaced apart position during
loading of the surgical clip. The wedge plate end reduces torque on the jaw assembly during
loading. The apparatus further has the body connected to the handle by a rotatable member. The
rotatable member is fixedly connected to the handle and the body. Upon rotation of the rotatable
member the body rotates and the jaw portions rotate. The rotatable member is a plurality of
members héving a first elongated knob housing and a second knob with a plurality of notches
being disposed therearound. The second knob is disposed over the knob housing. At least one
of the members is adapted to be rotated by an index finger for rotating the body.

BRIEF DESCRIPTION OF THE DRAWINGS
[021] Various embodiments will be described herein below with reference to the

drawings wherein:

[022]‘ FIG. 1 is a perspective view of a surgical clip applier;

[023] FIG. 2 is another perspective view of the surgical clip applier of FIG 1;

[024] FIG. 2A shows a front view of a display of the surgical clip applier showing a
displayed parameter; |
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[025] FIG. 3 is an enlarged perspective view of the jaw structure of the surgical clip
applier; | '
[026] FIG. 4 is a top view of the surgical clip applier;
[027] FIG. 5 is a first side view of the surgical clip applier;
5 [028] FIG. 6A is a side view, with half of the body removed, of the handle assembly of
the surgical clip applier;
[029] FIG. 6B is an opposite side view relative to FIG. 6A with half of the body removed
of the handle assembly of the surgical clip applier;
[030] FIG. 6D is a perspective view of FIG. 6B with half of the body removed, of the
10  handle assembly of the surgical clip applier;
[031] FIG. 7 is a perspective view of the handle housing of the clip applier, with parts
separated;
[032] FIG. 7A is a perspective view of the spindle link engaging the spindle;
[033] FIG. 7B is a rear view of the knob with a number of components therem,
15 [034] FIG. 7C is a perspective view of the knob exploded from a knob housing;
[035] FIG. 7D is a perspective view of the outer tubular member having a notch;
[036] FIG. 7E is a perspective view of the outer tubular member with a bushing;
[037] FIG. 7F is a rear view of the knob connected to the knob housing and bushing of
FIG. 7E;
20 [038] FIG. 7G shows a view of a spindle link connecting to the driver bar;
{039] FIG. 7H shows a cross sectional view of the spindle link connecting to the driver
bar along line TH-7H of Fig. 7G;
[040] FIG. 8 is a perspective view of a pawl;
[041] FIG. 9 is a perspective view of a driving member;
25 [042] FIG. 9A is a perspective view of an actuator plate;
' [043] FIG. 9B is a perspective view of a signaling device;
[044] FIG. 9C is a perspective view of a LCD lever;
[045] FIG. 9D is a perspective view of a wishbone link;
[046] FIG. 10 is a perspective view, with parts separated, of the surgical clip applier;
30 [047] FIG. 10A is a perspective view of a feed bar;
[048] FIG. 10B is a perspective view of a follower and surgical clips;
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[049] FIG. 10C and 10D are opposite perspective views of a trip block;

[050] FIG. 10E is a perspective view of a spindle;

[051] FIG. 10F is an enlarged area of detail of FIG. 10E;

[052] FIG. 10G is an enlarged area of detail of FIG. 10E;

(053] FIG.1l1sa per3pectiw}e' view of the distal end of the spindle and a driver;

[054] FIG. 12 is a perspective view of a trip lever with the trip lever spring on the
spindle;

[055] FIG 13 is a perspective view of a wedge plate;

[056] FIG. 13A is a perspective view of a “C” shaped window on the wedge plate of
FIG. 13;

[057] FIGS. 14 and 15 are opposite perspective views of a filler component;

[058] FIG. 14A is an exploded view of a rotatable member being above a spring bar
member in the filler component;

[059] FIG. 16 is a perspective view of the rotation assembly;

[060] FIG. 17 is a perspective view of the overpressure assembly;

[061] FIG. 18 is a perspective view of the spindle and jaw assembly;

[062] FIG. 19 is an enlarged area of detail of the spindle and jaw assembly of FIG. 18
with a feed bar and a pusher connected to the feed bar;

[063] FIG. 20 is an enlarged area of detail of FIG. 18;

[064] FIG. 21 is an enlarged view of the distal end of the surgical clip applier with outer
member removed;

[065] FIG. 22 is a perspective view of the surgical clip applier with parts removed
showing a clip channel member and a follower biasing a number of clips;

[066] FIG. 23 is an enlarged area at detail of FIG. 22;

[067] FIG. 24 is an enlarged area of detail of FIG. 22;

[068] FIG. 25 is an enlarged area of detail of FIG. 22;

[069] FIG. 26 is a perspective viéw of the spindle, driver and jaw assembly;

[0701 FIG. 27 1s an enlarged area of detail of FIG. 26;

[071] FIG. 28 is a perspective view of the cam link and wedge plate assembly;

[072] FIQG. 29 is an enlarged area of detail of FIG. 28;

[073] FIG. 30 is an enlarged area of detail of FIG. 29;
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[074] FIG. 31 is a perspective view of the filler component and jaw assembly;

[075] FIG. 32 is an enlarged perspective view of the jaw assembly of FIG. 31;

[076] FIGS. 33 and 34 are perspective views of the distal end of the spindle including
wedge plate and driver with the wedge plate removed in Fig. 33;

[077] FIG. 35 is a side view, partially shown in section, of the surgical clip applier in a
pre-fired condition;

[078] FIG. 36 is in enlarged area of detail of FIG. 35;

[079] FIG. 36A is a first lateral side view of a lockout mechanism;.
[080] FIG. 36B is a second opposite lateral side view of FIG. 36A showing the lockout

mechanism;
{081] FIQG. 36C is another first lateral side view of FIG.-36 A showing the lockout

mechanism having a ratchet arm;
[082] FIG. 36D is a cross sectional view of the lockout mechanism along line 36D-36D

of Fig. 36C;

{083] FIG. 36E is a perspective view showing a first rotatable member, a second
rotatable member and a third rotatable member of the lockout pnechanism;

[084] FIG. 36F is a perspective view of a first rofatable member of the lockout

mechanism;
[085] FIG. 36G is a perspective view of a third rotatable member of the lockout

mechanism;
[086] FIG. 36H is a perspective view of the second rotatable member of the lockout

mechanism having a notch;
[087] FIG. 361 is a perspective view of the second rotatable member of the lockout

mechanism being opposite the view of Fig. 36H showing a number of teeth;
[088] FIG. 37 is an enlarged area of detail of FIG. 35;
(089] FIG. 38 is in enlarged area of detail of FIG. 37 showing the trip lever;
- [090] FIG. 39 is an enlarged area of detail of FIG. 37 showing the follower;
[091] FIG. 40 is a side view, shown in section, of the distal end of the surgical clip

applier of FIG. 37 having a cam link;
[092] FIG. 41 is an enlarged area of detail of FIG. 40;
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[093] FIG. 41A is a top view of the filler component with the rotatable member engaging

the spring bar member;
[094] FIG. 41B is a cross sectional view of the distal end of the surgical clip applier
along line 41B-41B of FIG. 41;
S [095] FIG. 42 is a side view, shown in section, of the distal end of the surgical clip
applier of FIG. 37 with the feed bar engaging a clip;
[096] FIG. 42A is an enlarged area of detail of FIG. 42;
[097] FIG. 43 is a perspective view of the wedge plate and jaw assembly;
[098] FIG. 44 is an enlarged area of detail of FIG. 43;
10 1099] FIG. 45 is a top view of FIG. 43 taken along line 45-45;
[0100] FIG. 46 is an enlarged area 6f detail of FIG. 45 showing the jaw and the wedge
plate; _
[0101] FIG. 47 is an enlarged area of detail of FIG. 45 showing the wedge plate and cam
link;
15 [0102] FIG. 48 is a side view, shown in section, of the handle housing at the beginming
of an initial stroke;
{0103] FIG. 49 is an enlarged area.. of detail of FIG. 48 showing the rack and pawl;
[0104] FIG. 49A is an enlarged area of detail of Fig. 48 showing the audible click lever
and nb;
20 [0105] FIG. 50 is an enlarged area of detail of FIG. 48 similar to FIG. 49,
{0106] FIG. 50A is an enlarged area of detail of the lockout mechanism of FIG. 48;
[0107] FIG. 51 is a side view, shown in section, of the feed bar and trip lever;
[0108] FIG. 52 is a side view, shown in section, of the follower;
[0109] FIG. 53 is a side view, shown in section, of the endoscopic portion of the surgical
25 clip applier with the spindle and the cam link;
[0110] FIG. 54 is an enlarged area of detail of FIG. 53 illustrating the spindle movement;
[0111] FIG. 55 is a top view of the wedge plate and filler component illustrating the

movement of the cam link in the cam slot;
[0112] FIG. 56 is a side view, shown in section, illustrating the feed bar advancing a

30 clip;

10
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[0113] FIG. 57 is a top view of the wedge plate and cam link moving distally and the
wedgé plate moving relative to the follower with the rotatable member rofating and contacting
the spring bar member;

[0114] FIG. 59 is aside view, shown in section, illustrating a clip entering the jaws;

5 [0115] FIG. 60 is a further top view of the cam link and wedge plate movement with the
camming feature of the spindle contacting the cam link;

[0116] FIG. 62 is a top view of the wedge plate entering the jaw structure;

{0117] FIG. 63 is a perspective view illustrating the rounded distal end of the wedge
plate opening the jaw structure for loading;

10 - [0118] FIG. 64 is a top view illustrating further advancement of the cam link in the cam
slot of the wedge plate; o

[0119] FIG. 65 is a side view, shown in section, illustrating the trip lever engaged with
the feed bar;

[0120] FIG. 66 is a side view, shown in section, illustrating a clip that entered the jaws

15  with the feed bar at a most distal position;
[0121] FIG. 67 is a top view illustrating the rotatable member in the “C” shaped window

of the wedge plate;
{0122] FIG. 67A is a bottom view illustrating the rotatable member in the “C” shaped

window of the wedge plate deflecting the spring bar member of the filler component;
20 [0123] FIG. 68 is a side view, shown in section, illustrating the trip lever being cammed
out of engagement with the feed bar;
[0124] FIG. 69 is a side view, shown in section, illustrating the reiraction of the wedge

plate and feed bar;
[0125] FIG. 69A is a side view of the handle housing with the trigger at a greater stroke;

25 [0126] FIG. 70 is a side view, shown in section, illustrating further advancement of the
spindle; |
[0127] FIG. 71 is a side view, shown in section, illustrating the retraction of the wedge

plate and further advancement of the spindie;
[0128] FIG. 72 is a perspective view of the wedge plate refracting from the jaw structure;
30 [0129] FIG. 73 is a side view, shown in section, with the spindle engaging the driver and
a driver lockout member engaging the spindle;

11
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[0130] FIG. 73A is a side view of the handle section with the click lever rotatable to
contact the rib in the housing for an audible alanm;

[0131] FIG. 74 is a side view of the handle housing with the trigger at full stroke;

[0132] FIG. 76 is a side view, shown in section, of the driver camming the jaws closed
about a surgical clip;

[0133] FIGS. 77 to 79 are sequential views of the driver camming the jaws closed about a
surgical clip;

[0134] FIG. 80 is a view, shown in section, of the overpressure mechanism including the
impact spring; |

[0135] FIG. 81 is a perspective view of a surgical clip formed on a vessel;

[0136] FIG. 82 is an enlarged area of detail of the pawl resetting;

[0137] FIG. 83 is a side view, shown in section, illustrating the spindle retracting;

[0138] FIG. 84 1s a top view illustrating the rotatable member of the filler component
resetting;

[0139] FIGS. 85 and 86 are top views illustrating the cam link resetting within the wedge
plate; and

{0140} FIGS. 87 through 89 are side views 1llustratmg the lockout mechanism rotating
and the shaft portion of the first rotatable member traversing through the escape notch to engage

a corresponding notch in the trigger to prevent the trigger from firing;
[0141] FIG. 90 is an exploded view of another embodiment of the clip appher with a

filler component, a wedge plate, a link cam and a spindle;

[0142] FIG. 91ais atop view of the filler component resting on the wedge plate and on
the spindle;

[0143] FIG. 91b is a top view of the link cam and the wedge plate resting on the spindie

with the filler component removed,
[0144] FIG. 91¢ is a top view of the link cam and the wedge plate resting on the spindle

with the cam slot of the spindle being shown in phantom lines for illustration puiposes;
[0145] FIG. 92 is a close up view of the link cam engaging the wedge plate and

traversing in the cam slot of the spindle along window 92 of FIG. 91c;
[0146] FIG. 93 is a perspective view of a first component of an alternative signaling
device of the present clip applier;

12
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[0147] FIG. 94 is a top view of the first component of the signaling device of FIG. 93;

[0148] FIG. 95 is a side view of the first component;
[0149] FIG. 96 is a front view of a channel of the first component;
[0150] FIG. 97 is a perspective view of a second component of the alternative signaling

device of the present clip applier;
[0151] FIG. 98 is a perspective view of the handle portion of the present clip applier with

arib portion and a lateral click strip; and

[0152] FIG. 99 is a perspective view of the handle portion having the assembled
signaling device.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0153] There is disclosed a novel endoscopic surgical clip applier having a jaw control
mechanism configured to maintain jaws of the surgical clip applier in a spaced apart and stable
position during insertion of a surgical clip. The novel endoscopic surgical clip applier also has a

“lockout mechanism. The lockout mechanism prevents the surgical clip applier from firing when

there are no remaining hemostatic clips. The novel endoscopic surgical clip applier also has a
signaling device for alerting the surgeon that a clip has been fired. It should be noted that, while
the disclosed jaw control mechanism, the driver lockout and the signaling device are all shown
and described in an endoscopic surgical clip applier, the disclosed mechanisms are applicable to

any surgical clip applier or another instrument having a pair of compressible jaws.

[0154] Reference should be made to the drawings where like reference numerals refer to
similar elements throughout the various figures. '

[0155] There is disclosed a novel endoscopic surgical clip applier of the present
disclosure. Referring now to Fig. 1, the surgical clip applier 10 generally has a handle .

assembly 12 and an endoscopic portion with an elongated tubular member 14 that extends
distally from the handle assembly 12. The handle assembly 12 is made from a thermoplastic

material and the elongated member is made from a biocompatible material. In one embodiment,
the material may be a stainless steel or in yet another embodiment a titanium material or alloy.

13
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A pair of jaws 16 is mounted on the distal end of the tubular member 14. The jaws 16 are
actuated by a trigger 18. The trigger is movably mounted in handle assembly 12.

[156] The jaws 16 are also formed from a suitable biocompatible material such as
stainless steel, titanium or a suitable alloy. The endoscopic portion also has a knob 20. The
knob 20 is rotatably mounted on a distal end of the handle assembly 12 and is connected to the
elongated tubular member 14 to provide a three hundred sixty degree rotation of the elongated
tubular member 14 and the jaws 16 thereon relative to a longitudinal center axis of the elongated
tubular member 14. A significant aspect of the clip applier 10 is that the knob 20 has a suitable
configuration so as to be rotated simply using a surgeon’s finger, and will be discussed in depth

below.

[157] Referring now to Fig. 2, the endoscopic surgical clip applier 10 has a display 22.
The display 22 may be any device known in the art to provide an indication of an event. The
event may be related to the procedure or the operation of the clip applier 10. The display 22mma
preferred embodiment may be a liquid crystal display. However, in another embodiment, the
display 22 may be a plasma display, one or more light emitting diodes, a luminescent display, a
multi-color display, a digital display, an analog display, a passive display, an active display, a so
called “twisted nematic” display, a so called “super twisted nematic” display, a “dual scan”
display, a reflective display, a backlit display, an alpha numeric display, a monochrome display,
a so called “Low Temperature Polysilicon Thin Film Transistor” or LPTS TFT display, or any
other display 22 that indicates a parameter, information or graphics related to the procedure or
the clip applier 10. In one embodiment, the display is a liquid crystal display 22 or “LLCD”. The
L.CD 22 may be a black and white or color display that displays one or more operating
parameters of the clip applier 10 to the surgeon. Referring now to Fig. 2A, there is shown a front
view of the LCD display 22. The display 22 shows a displayed parameter. In one embodiment,
the displayed parameter may be an amount of remaining clips, a number clips that have been

used, a position parameter, a surgery time of usage, or any other parameter of the procedure.
The LCD 22 may display text, a graphic or a combination thereof. -In one embodiment, the LCD

22 may have a tab made from a Mylar or another polymeric insulating material that is disposed
between a LCD 22 battery and a contact of the LCD 22 to prevent the battery from being drained
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during storage. The tab may extend out of the clip applier 10 in order to allow for removal of the
tab. Once removed, the tab will be pulled out from the clip applier 10 and will permit the battery
to contact the electrical contact of the LCD 22 to energize the LCD 22 with power. In one
embodiment of the present clip applier 10, the LCD 22 has a lens that magnifies the display. The
lens of the LCD 22 may magnify the display to any desired size in order to allow a surgeon to

read the display with ease from a distance. Referring now to Fig. 3, the jaws 16 have a channel

24 for receipt of a single surgical clip therein. As is known, a surgical clip may be applied or
placed in the channel 24 by a loading structure of the clip applier 10 to apply the hemostatic clip

in, for example, a body cavity.

158} Referring now to Fig. 6A, the handle assembly 12 of the endoscopic surgical clip
applier 10 is shown from a first open lateral side of the handle assembly 12. The endoscopic
surgical clip applier 10 has the trigger 18 connected to a wishbone link 26. The wishbone link
26 is a member that on one end is connected to the trigger 18 through a trigger slot 28 and on an
opposite end has first and a second wishbone shaped members 30, 32. The first and a second

wishbone shaped members 30, 32 form a space 34 for receipt of a driving member 36.

[159] The driving member 36 is a substantially flat member that is longitudinally
disposed in the handle assembly 12 as shown and is intended to move one or more driving
structures to load, and actuate the jaws 16 to form a fully formed clip, and then reset to an initial
position for the next clip application. A return spring 38 is disposed to surround the driving
member 36. The driving member 36 is connected to a driving mechanism to fire the clip applier
10 and is suitably connected such that after the trigger 18 is actuated and the wishbone link 26
advances the driving member 36 in a longitudinal or distal manner, the return spring 38 will
return the driving member 36 and the trigger 18 to its original position for the next clip

application.

[160] The driving member 36 is advantageous. The driving member 36 prevents an

inadvertent return of the trigger 18 before a full actuation of the open clip applier 10 by impeding
movement at an intermediate position once the driving member 36 begins to advance distally.

The driving member 36 has a rack 40. The rack 40 is disposed on a top side 42 thereof.
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[161] The rack 40 has a number of teeth 44 and the teeth 44 are engaged to engage with
anothér complementary surface to prevent inadvertent return ;c>f the trigger 18 and the driving
member 18 before a full actuation of the surgical clip applier 10. The surgical clip applier 10 has
a pawl 46 with a pawl return spring 48. The pawl 46 is biased with the pawl spring 48 to engage
with the teeth 44 of the rack 40. The teeth 44 and the pawl 46 prevent a release of the trigger 18
before a full actuation of the trigger 18 as described herein below.

[(162] Referring now to Fig. 6B, the clip applier 10 further has an actuator plate 50. The
actuator plate 50 is longitudinally disposed in the handle assembly 12. The actuator plate 50 is

disposed below the driving member 36 and is operatively connected to a LCD lever 52.

[163] Referring now to Fig. 6B, the LCD lever 52 is a suitable structure to be operatively
connected to the LCD display 22. Lever 52 moves a suitable mechanism or contact in the LCD
display 22 to permit the LCD display 22 to be actuated and thus display one or more operaiing
parameters of the clip applier 10. In one embodiment, the actuator plate 50 is connected to the
LCD lever 52 to move the corresponding LCD display 22 structure or contact to display an
amount of remaining cfips that the surgeon has to fire. In another embodiment, the display may
be a number of light emitting diodes, & liquid plasma display, an electronic device or display, a
changeable display or a combination thereof.

[164] Referring now to Fig. 6D, the actuator plate 50 further has a signaling device 54.
The signaling device 54 is a device that is connected to the actuator plate 50 and that can provide
the user with an audible signal that the open clip applier 10 has fired the surgical clip. The
signaling device 54 emits a sound once the clip applier 10 is fired to provide audible feed back to
the surgeon. In another embodiment, the signaling device 54 may be another electronic device

that emits a characteristic sound. The signaling device 54 may emit a sound in response to a
deflection of the handle or trigger, a compression of a clip, a loading of the clip, aloading of a

new clip, an exhaustion of all of the clips, or may emit several different sounds depending on the

clip applier 10 event. The characteristic sound may be a click, a chirp, a sound, a voice, a

recording, a combination of sounds, or any acoustic wave at any decibel level. The signaling
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device 54 may further provide an identification in response to an event of the clip applier 10. In
one embodiment, the signaling device 54 may emit a sound during normal operation, and then
upon the occurrence of the event terminate emitting the sound. Various configurations are

possible and all within the scope of the present disclosure.

[165] Referring still to Fig. 6D, the clip applier 10 further has a lockout mechanism 56.
The lockout mechanism 56 is a structure to prevent the surgeon from dry firing the open clip
applier 10 when the amount of clips stored in the clip applier 10 have been exhausted. The
lockout mechanism 56 engages a complementary structure in the trigger handle A to prevent the

trigger 18 from further moving and actuating the wishbone link 26 in a manner described in more

| detail below.

[166] Referring now to Fig. 7, there is shown an exploded view of the handle assembly
12 from an opposite side. The surgical clip applier 10 has the actuator plate 50 thatis a
substantially “S” shaped member. As best shown in Fig. 7 and 9A, the actuator plate 50 has a
first portion 58 having a first orthogonal shaped window 60 and a second portion 62 with a

second orthogonal shaped window 64.

[167] On a first end of the actuator plate 50, the actuator plate 50 has a rounded off or
curved portion that forms a pair of tines 66. The opposite second end 68 has a protrusion 70.
The protrusion 70 engages a channel 72 on the LCD lever 52. A pin 74 is disposed through the
first orthogonal shaped window 60 to connect the actuator plate 50 to the driving member 36
through the wishbone link 26. In this manner, when the trigger 18 moves the driving member 36
distally, the connecting pin 74 upon being moved through the first window 60 will also move the
actuator plate 50 distally in a similar fashion once the connecting pin 74 contacts an outer distal

edge 76 of the first orthogonal shaped window 60,

[168] Referring again to Fig. 7, and 9B, the clip applier 10 further has the signaling
device 54 with an audible click lever 78. The audible click lever 78 is on an opposite side of the
actuator plate 50 and is through the second window 64. The signaling device 54 also has an
audible click spring 80. The signaling device 54 also has the audible click lever 78 that will
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rotate and deflect on a complementary handle surface upon longitudinal distal movement by the
actuator plate 50. The actuator plate 50 will move the second window 64 having a lateral side 82
(shown in Fig. 9A) that will cause a post 77 of the audible click lever 78 (Fig. 9B) to deflect and
cause the lever 78 to contact a surface rib on the housing. This contfact produces an audible alert

or an audible signal to the surgeon that the clip applier 10 has fired a surgical clip.

[169] Referring to Fig. 7, the clip applier 10 further has the LCD lever 52 (best showp in
Fig. 9C) that is a rotatable member with a first lever portion 84, an aperture 86 and a curved
member 88 having the channel 72. The channel 72 communicates with the protrusion 70 on the
actuator plate 50 and has a peg 92 that communicates with the first handle housing portion 94

shown in Fig. 7.

| [170] Referring to Fig. 7, the LCD 22 has a LCD unit 96 with an LCD lens 98 and a
LCD counter contact plate 100 that is connected to the LCD 22. The LCD counter contact plate
100, upon being actuated will toggle the LCD display 22 from a previous parameter to the
current parameter, such as in one embodiment, an amount of remaining clips in the clip applier
10.

[171] The clip applier 10 also has the pawl 46 with the pawl spring 48. The pawl 46 has
an end that engages with the teeth 44 of the rack 40.

[172] Referring to Fig. 7, the clip applier 10 further has the lockout mechanism 56
having a first rotatable member or shaft 102 with an arm 104 and a pawl 106 connected to the
arm 104. The first rotatable member 102 is generally cylindrical shaped and is connected to a
complementary surface of the handle through a spring 105. In one embodiment, the first

rotatable member 102 1s a lock out arm

f173] The lockout mechanism 56 further has a second rotatable member 112 ofiset from
the first rotatable member 102. The second rotatable member 112 in one embodiment is a

‘lockout wheel and has a generally circular configuration with an inner circumference 114 of the

lockout wheel 112 having a number of teeth 116 spaced therearound. The lockout wheel 112
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has a centermost post 118 that is connected through an aperture to a third rotatable member 120
having a first arm 122 connected thereto, and the post 118 is further connected to the handle
portion 12. As the trigger 18 is fired, there exists a rel ative movement between the first rotatable
member 102 connected to the handle portion 12 and the third rotatable member 120 connected to
the trigger 18. As such, the lockout wheel 112 is intended to rotate a predetermined amount as
the centermost post 118 is connected to the handle portion 12. As the lockout wheel 112 rotates,
the pawl 106 of the first rotatable member 102 will advance. Each time the frigger 18 is fired to
fire a clip; the pawl 106 will traverse one unit of length between the number of teeth 116 and will
rest therein due to an advantageous ratcheting arrangement discussed herein. The lockout wheel
112 has an escape notch 110 that is an orthogonally shaped notch 110 on a radial portion thereof.
Escape notch 110 permits the pawl 106 of the first rotatable member 102 to traverse from an
inner location or the inner circumference 114 of the lockout wheel 112 outward through the
escape notch 110 to engage the complementary structure in the trigger shown by reference letter
A to prevent the trigger 18 from further moving and actuating the wishbone link 26.

[174] The clip applier further has the knob 20 having a shaft assembly 124. A spindle
link 126 connects to a spindle 128 shown in Fig. 7A. Referring now to Fig. 7G and Fig. 7H, the
driver bar 36 connects with the spindle link 126. The spindle link 126 on a proximal side
opposite the jaws 16 has spindle link hook 185. The driver bar 36 has an angled hook member
186. The angled hook member 186 is on a distal side 184 of the driver bar 36. Referring now to
the cross sectional view along line 7H-7H of Fig. 7G, the angled hook member 186 of the driver
bar 36 mates with the spindle link hook 185. As shown, the driving member 36 can thus advance
the spindle link 126 in a distal manner. Referring now again to Fig. 7A, an opposite distal end of -
the spindle link 126 (relative to the spindle link hook 185) is connected with a circular boss
connection 188 to the spindle 128. In this manner, the spindle 128 may rotate independently of
the spindle link 126 as shown by the reference arrow B.

[175] Referring now to Fig. 7B, there is shown a cross sectional view of the knob 20
along line 7B-7B of Fig.5. The knob 20 has a first body half 130 and a second body half 132

30 connected to one another in an aperture or bore 134 of the knob 20.
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[176] Referring now to Fig. 7C, the knob 20 connects with a knob housing 136 having a
planar tapered surface 138 that connects with the knob 20. Referring again to Figs. 7B and 7C,
the knob 20 has the bore 134 disposed therethrough. The knob housing 136 further has an outer
tubular member 142 with a first slot 144 and a second slot 146 disposed through the tubular
member 142 with the outer tubular member 142 having a “C” shaped first aperture 148 and a

second “C” aperture 150 on respective opposite laterals sides thereof.

[177] Notably, the knob housing 136 is very advantageous as the knob housing 136 has
an elongated cylindrical geometry that is suitable to allow a surgeon to rotate the tubular member
14 simply with one hand by using an index finger to contact a lateral side of the knob 20 and
rotate the knob 20 either in a clockwise or a counter clockwise manner. This obviates any two
handed operation to rotate the tubular member 14 that is disfavored by some surgeons and

provides for a more ergonomic operation or rotation of the tubular member 14.

[178] Referring now to Fig. 7C, the knob 20 on an inner surface of the bore 134 has a
first arm 152 and a second arm 154 that extend opposite an outer surface into the bore 134 for
respectively mating with the first “C” shaped aperture 148 and the second “C” shaped aperture
150 of the knob housing 136.

[179] Referring again to Fig. 7B and 7E, the outer tube 14 further has a bushing 156 with
a first aperture 158’ and a second aperture 160’ with a first pin 162 extending through the first
apertui'e 158’ and a second pin 164 extending through the second aperture 160°. Referring now
to Fig. 7E, the bushing 156 further has a tab 166 that extends from a radial position of the
bushing 156. The tab 166 engages with a notch in the knob housing 136. The bushing 156 also

has a second tab 166°. The second tab 166’ also engages a notch 168 in the tubular member 14
shown in Fig. 7D for rotation thereof. In order to actuate the various components, the spindle

128 is mounted for longitudinal movement through the tubular member 14.

[180] Referring now to Fig. 8, there is shown a perspective view of the pawl 46
previously described. The pawl 46 is a triangular shaped member with an aperture 169 disposed

~ therethrough. The pawl 46 also has a number of angled surfaces 170, 172, 174 on a top side 176
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and a tooth engaging structure 178 on an opposite bottom side 180 for engaging with the teeth 44
on the rack 40 as shown in the driving member 36 of Fig. 6D. As shown, the driving member
36 has an aperture 182 for mating with the wishbone link 26 of Fig. 9D and has a first side 181

and an opposite second side 184 with an angled hook member 186 fog advancement of the

spindle 128 in a distal manner.

[181] Referring now to Fig. 9D, the wishbone link 26 is connected to the driving
member 36 through the first longitudinal shaped window 60 of Fig. 9A on the actuator plate 50
by means of the pin 74. The actuator plate 50 with the protrusion 70 connects with the channel
72 in the LCD lever 52 of Fig. 9C and the actuator plate 50 is further connected to the signaling
device 54 shown in Fig. 9B. The signaling device 54 has an aperture 188 for mating with the
handle housing. The audible click lever 78 has a bulbous end 190 with a resilient surface 191
such that upon rotation of the click lever 78 the bulbous end 191 can sharply contact another

handle surface or rib in order to an acoustic wave to emanate from the handle assembly 12 to

" signal that the surgical clip has fired. The signaling device 54 further has the post 77 is

connected through the second window 64 of Fig. 9A and that rotates the lever 54 when the
actuator plate 50 moves distally.

[182] Referring now to Fig. 10 there is shown an exploded view of the various
components of the endoscopic portion 16 of the open clip applier 10. The clip applier 10 has the
outer tubular member 14. The outer tubular member 14 is generally a cylindrical member having
a first end 192 and a second end 194. The first end 192 is connected through the bore to the
spindle link 126. As mentioned, the spindle link 126 is connected to the spindie 128. The outer
tube 14 is disposed around the spindle 128. The clip applier 10 has pins 162, 164. The pins 162,
and 164 extend through the lateral sides of the bushing 156. The pins 162, 164 are biased inward
relative to the bushing 156 and contact the outer tubular member 14, The clip applier 10 further

‘has a spring 196 to prevent the bushing 156 from advancing. The spring 196 is disposed i the

knob housing 136 that connected to the knob 20.

'[183] The clip applier 10 further has the interlocking spindle link 126 that is disposed
through the bore of the elongated tubular member 14. The present clip applier has a number of
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different assemblies in order fo perform a number of different clip applier functions. The clip
applier 10 has a spindle mechanism 128 in order to traverse through the tubular member 14 to
actuate a driving mechanism to close the jaws 16 and form a fully formed clip. The clip applier
10 also has a mechanism for a wedging function that is provided to maintain the jaws 16 in a
spaced apart condition for loading the jaws 16 that retracts once the jaws 16 are loaded. The clip
applier 10 also has a feeder function that feeds clips to the jaws 16. The clip apphier also has a
clip storage function and a clip follower function that biases the stored clips for subsequent

lo adiﬂg thereof.

[184] In order to actuate the various éomponents there is provided an actuation
mechanism or the spindle 128 shown above the knob 20 in Fig. 10. The spindle 128 is mounted
for longitudinal distal and proximal movement through the elongated tubular member 14. The
spindle 128 has, on a distal end 204, a camming mechanism with a driver bar 200 and a shider
joint 202 that extends from a distal end 204 of the spindle 128 to selectively engage the camming

surfaces and to close the jaws 16 around the surgical clip.

[185] The spindle 128 further has a latch member 206 on the slider jomt 202 and a cam
link 208 on the spindle 128. The latch member 206 cams in a direction toward the spindle 128.
The latch member 20 cams into a corresponding slot of the spindle 128. The latch member 206
permits the driver bar 200 to move distally. The iatch member 206 also prevents the driver bar
200 from actuating the jaws 16 when spindle 128 moves distally to reduce a predetermined dwell
distance between the spindle 128 and the driver bar 200. The spindle 128 also has a camming
feature 210 or bulging edge to move another structure in a perpendicular manner relatively to a
longitudinal axis of the spindle 128 during a distal advancement.

[186] The clip applier 10 retains one or a number of surgical clips 300 for application to
the desired tissue. The clip applier 10 has an elongated clip channel member 302 for retaining a
number of surgical clips 300 shown in an aligned manner above the clip channel member 302.
The elongated clip channel member 302 does not move longitudinally relative to the elongated
tubular member 14. The clip applier 10 has a follower 306 connected to a follower spring 308.
The follower spring 308 urges clips distally in the clip channel member 302. The clip applier 10
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also has a channel cover 310 that overlies the clip channel member 302 to refain and guide the
follower 306 and the follower spring 308 and the clips 300 distally in the clip channel member
302. The chip applier 10 also has a nose 312 to direct the clips 300 traversing through the clip

channel member 302 into the channel 24 between the jaws 16.

[187] The clip applier 10 also has a feed bar 400 for feeding clips 300 into the channel
24 between the jaws 16, The feed bar 400 also provides for a relative movement. Referring now
to a distal portion of clip channel member 302, there is shown the feed bar 400. The feed bar
400 at this distal location advances the clips 300 into the channel 24 and between the jaws 16.
Referring now to a proximal location opposite the jaws 16, the feed bar 400 has a pusher spring
402 (Fig. 10). The pusher spring 402 biases the feed bar 400 in a longitudinal distal direction.
The pusher spring 402 is disposed in a complementary location under a notch 404 in a trip block
406. On a distal side of the trip block 406, the trip block 406 is adjacent to the clip channel
cover member 304. The feed bar 400 is shown above the trip block 406. The feed bar 400 has a
hook 408. The hook 408 engages in the notch 404 of the trip block 406. The clip applier 10
further has a guide pin 401. The guide pin 401 is disposed through the pusher spring 402 and
necessary to align the pusher spring 402. The hook 408 engages with the guide pin 401 and the
pusher spring 402 under the trip block 406. In this manner, the hook 408 is disposed through the
notch 404 to engage the guide pin 401. The pusher spring 402 and guide pin 401 biases the feed
bar 400 and permits the feed bar 400 to advance distally. Moreover, the guide pin 401 being
disposed through the pusher spring 402 allows for a self contained assembly. In order for
spindle 128 to advance the pusher 400, the spindle 128 has a trip lever 500 and a biasing spring
502. The trip lever 500 1s engaged with the feed bar 400 to advance the surgical clips 300
distally into the clip channel 24 between the jaws 16.

[188] The clip applier 100 also has a wedge plate 600 with a wedge plate spring 602.
The wedge plate 600 is a flat bar shaped member having a number of orthogonally shaped
windows 604 disposed therethrough. The wedge plate spring 602 surrounds a tongue 606 in the
wedge plate 600 that is in a latch aperture 608. The wedge plate spring 602 permits the wedge
plate 600 to be retracted from a distal location to a proximal location after being advanced
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distally to separate the jaws 16 for clip loading. The wedge plate 600 also has a “C” shaped
window 610 that is between the windows 604 and the tongue 606.

[189] The clip applier 10 also has a filler component 700. The filler component 700 has

a rotatable member 702 and a spring bar member 704. The spring bar member 704 is n an
aperture 706 disposed in the filler component 700. The rotatable member 702 is capable of a
certain particular range of motion and has a first prox1ma1 end 708 and a second opp031te distal

* end 710 that is opposite the first end 708. The range of motion of the rotatable member 702 may

be any relatively slight or any relatively large range of rotation or movement. The present clip
applier10 is not limited in any manner to any specific degree of rotation or any specific manner
of movement such as circular, elliptical or even any geometric rotational pattern, origin, axis,
coordinates or movement. Moreover, the member 702 may altematively stimply move in any

planar or in another irregular manner known in the art. Various configurations are possible and

within the scope of the present disclosure.

[190] The clip applier 10 further has the jaws 16. The jaws 16 are made of a first jaw

member 16a and a second jaw member 16b. Between the first jaw member 162 and the second

jaw member 16D is the clip channel 24. As is understood, the jaw members 16a and 16b can

move inwardly to close and compress to form a fully formed clip in the channel 24. The jaws 16
also have a first raised camming surface 212 and a second raised camming surface 214 on an
outer surface thereof. The first raised camming surface 212 and the second raised camming
surface 214 permit another driving camming surface selectively engagement therewith for

closing and compressing the jaws 16.

[191] Referring now to Fig. 10A, there is shown a view of the feed bar 400. The feed

bar 400 is a longitudinal member having the rectangular shaped windew 410 for engagement
with the trip lever 500. The feed bar 400 also has the hook 408 disposed on a bottom side 412 of
the feed bar. The feed bar 400 further has a pusher 414 on a distal end for engaging and

manipulating the surgical clips 300 in the clip carrying channel 302.
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[192] Asshown in Fig. 10B, the feed bar 400 cooperates with the follower 306 that
slides in the clip carrying channel 302 for pushing and urging the clips 300 distally in the clip
carrying channel 302. As shown in Figs. 10C and 10D, there is shown the trip block 406 both in

a first position and in an opposite second position.

[193] As discussed above, the trip block 406 has the notch 404 therein and also has an
angled surface forming a first and second toothed member 420. Each of the first and the second
toothed members 420 is for engagement with the corresponding surface of the trip lever 500 that
will be discussed herein. The notch 404 of the trip block 406 in Figs. 10C and 10D is for receipt
of the hook 408 of the feed bar 400 shown in Fig. 10A. In order to disengage the trip lever 500
from the window 410 of the feed bar shown in Fig. 10A, the trip block 406 of Fig. 10C and 10D
has the first and second toothed member 420 that méage the trip lever 500 shown in Fig. 10.
First and second toothed member 420 disengages the trip lever 500 from the window 410 of Fig.
10A.

[194] Referring now to Figs 10E through 10F, there is shown a spindle 128. Referring to
Fig. 10 F, the spindle 128 has a first orthogonal cavity 222 and a second orthogonal shaped
cavity 224 for receiving the trip lever 500, and for receiving the trip lever biasing spring 502.
The first orthogonal cavity 222 has a pivoting boss 226 (Fig. 10F) to allow thé trip lever 500 to
pivot from a first position to a second rotatable position. The trip lever biasing spring 502 rests
in the second cavity 224. The spring 502 shown in Fig. 10 rests therein without any boss or
member to connect the biasing spring 502 for ease of manufacture.  Referring now to an opposite
location of the spindle 128 shown in Fig. 10G, the spindle 128 further has a groove 209 with the
camming feature 210 and another cavity 228 to allow the cam link 208 to rest therein and be
urged distally. The spindle 128 advances distally to engage the drive components of the clip
applier 10 as discussed in further detail below.

[195] Referring to Fig. 12, the trip lever biasing spring 502 has a first and second bowed
ends 504, 506 that interlock with the second cavity 224 of the spindle 128 as indicated by a
dotted line. The trip lever biasing spring 502 further has a second member 508. The second
member 508 biases outward opposite a normal surface of the spindle 128. The second member
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508 contacts the trip lever 500. The trip lever 500 has a C shaped end 510 that engages for
rotational movement with the pivoting boss 226 of the spindle 128 and another end 512 that
extends above the trip lever biasing spring 502. In order to disengage the trip lever 500 with the
feed bar 400, the trip block 406 has an angled surface or toothed surfaces 420 that can selectively
engage the trip lever 500 and disengage the trip lever 500 from the window 410 of the feed bar

400 as discussed previously,

[196] Referring now to Fig. 11, the spindle 128 has the cam link 208 that 1s engageable
with the wedge plate 600. The cam link 208 has a cam link boss 230 extending thereﬁ'om; The

- cam link 208 is urged distally by the spindle 128 during the stroke.

[197] The slider joint 202 is connected at a proximal end 248 to the spindle 128 at a
channel 250. On an opposite side, the slider joint 202 has a “T™ shaped end 252. T shaped end
252 is connected to the driver bar 200. The slider joint 202 has a latch member 206 that is a
linkage that is disposed to move through an aperture 254 in the slider joint 202 to link with
another member and prevent the Slidel: joint 202 from advancing the driver bar 200, and thus
preventing camming surfaces 256 of the driver bar 200 from compressing the jaws 16 during the
initial stroke of feeding a clip 300 into the jaws 16.

[198] Referring to Fig. 13 to 13A, the wedge plate 600 is shown. The wedge plate 600
has the wedge plate spring 602. The wedge plate spring 602 provides for a biasing apparatus of
the wedge plate 600. The wedge plate 600 is biased by the wedge plate spring 602. The spring
602 surrounds the tongue 606 as indicated by the dotted line. The wedge plate 600 also has a

“C” shaped aperture or window 610 therethrough.

[199] The “C” shaped aperture or window 610 selectively engages the rotatable member
702 of the filler component 700. The wedge plate 600 also has a cam slot or groove 612 having
a cam surface 614. The cam slot or groove 612 has a predetermined shape that control a motion
of the wedge plate 600. The cam slot or groove 612 cooperates with the cam link 208 in the
spindle 128 to move the wedge plate 600 distally and to separate the jaws 16 slightly for loading.
The cam surface 614 also cooperates with the cam link 208 to move the wedge plate 600
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proximally within the tubular member 14 so the jaws 16 may compress the clip 300 in the

channel 24 once loaded.

[200] The wedge plate 600 has a rounded distal end 616 for separating the jaws 16 for
loading. The wedge plate 600 also has a proximal window 622 to limit retraction of the wedge

plate 600.

[201] Refetring to Figs. 14 and 14A, there is shown the filler component 700 in a first
position and in a second opposite position shown in Fig. 15. The filler component 700 has a C
shaped end 712 and a rotatable member 702 having an aperture 714 that is connected by a pin
716 in a centermost portion of the filler component 700. The rotatable member 702 connects
with a corresponding structure in the wedge plate 600 to control a motion of the wedge plate 600.
On an oppostte side of the filler component 700 is an aperture 718. The rotatable member 702

has a first end 708 and an opposite second end 710. The first end 708 is biased by contact with
- the spring bar member 704 that allows biasing action between the spring bar member 704 and the

rotatable member 702.

[202] The filler component 700 also has (shown in fig. 15) a filler component cam slot
720. The filler component cam slot 720 is configured to receive the boss 230 of the cam link
208. The filler component 700 also has a stop 722 to limit a proximal retraction of the wedge
plate 600 and also has a member 724. The member 724 engages the wedge plate tongue 606 and

the spring 602.

[203] Referring now to Figs. 16 through 17, there is shown spindle 128 and the related
drive components. The bushing 156 has the spring 196 being connected thereto as shown in Fig.

17 to allow an over siroke condition of the jaws 16. Spring 196 prevents excessive force from

being applied to the jaws 16.

[204] Referring now to Figs. 18 through 20, there is shown the spindle 128. The feed
bar 400 extends in a downward manner (Fig. 19) so the pusher 414 extends into the clip carrying
channel 302 to engage a clip 300. The pusher 414 advances each of the clips 300 in the clip
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channel member 302 into the channel 24 between the jaws 16. Referring to the distal region of
the clip applier 10 shown in Fig. 19, the clip applier 10 has a “C” shaped member 416 that is
around the nose 312 that acts as a tissue stop disposed therearound. As discussed above, the
nose 312 assists with a single clip being infroduced in the channel 24. The clip applier 10 also
has a pumber of T shaped tabs 418. The tabs 418 are in-order to hold the clip carrying channel
302, the channel cover 310 and the nose 312 together as an infegral unit.

[205] Refemring to an opposite proximal side relative to the jaws 16 shown in Fig. 20, the
spindle 128 has the trip lever 500. The trip lever 500 extends through window 410 of the feed
bar 400 as shown to advance the feed bar 400 distally (through the tubular member 14) and to
move the pusher 414 dista]lir to infroduce the clips 300 into the channel 24 between the jaws 16.

[206] Fig. 21 through 24 shows a number of clips 300ina clip carrying channel 302.
The clip carrying channel 302 has a number of fingers 420 curved therearound (Fig. 23) in order
to support and retain the clips 300 in the clip carrying channel 302. Referring to Fig. 24, there is
shown a partially assembled perspective view of the follower 306. The follower 306 is disposed
in the clip carrying channel 302 with the follower spring 308 biasing and advancing the follower
306 in a distal direction. The follower spring 308 imparts a force on the clips 300 in the clip
channel 302. As shown in Fig. 21, the clip applier 10 has a number of “T” shaped tabs 418 on
the clip channel 302 in order to maintain the assembly together.

[207] Referring now to Fig. 25, the clip applier 10 has the trip lever 500 on the spin&le
128. The trip lever 500 is a T shaped member that is biased to deflect opposite the spindie top
side, and biased by a trip lever spring 502 as previously discussed. Referring now to Fig. 26 and
27, the driver bar 200 is disposed to rest on the wedge plate 600 or jaws 16 in the assembled
position and will traverse distally over the first and second raised camming surfaces 212 and 214

to close the jaws 16 and compress the clip 300 in the channel 24.

[208] Referring now to Fig. 28 through 30, the relative assembled portions of the trip
block 406, the wedge plate 600, and the filler component 700 will now be described. Thereis

shown the wedge plate 600 disposed on the spindle 128.
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[209] Referring to Fig. 29 and 30, the clip applier 10 has a stop member 618 to limit
movement of the filler component 700. The filler component 700 is disposed beneath the wedge
plate 600 in this view. The wedge plate 600 has the “C” shaped window 610 with the rotatable
member 702 disposed through the “C” shaped window 610. The wedge plate 600 also has the
cam slot 612 having the cam surface 614. The cam link 208 is disposed on a top of the wedge
plate 600 in this view. The cam link 208 has the cam link boss 230 that interfaces with the cam

slot 612 of the wedge plate 600.

[210] Refeming to Fig. 29, the wedge plate 600 has the wedge plate spring 602 around
tongue 606 and the member 724 of the filler component 700 around the tongue 606. In this
manner, when the tongue 606 moves distally relative to the filler component 700 the wedge plate
600 is biased to return proximally. The filler component 700 also has the stop 722 m the
proximal window 622 of the wedge plate 600 to further limit distal movement of the wedge plate

600 relative to the filler component 700.

j211] Additionally, the cam link 208 is also configured to be driven distally in the cam
slot 612. Additionally, the cam link 208 is also configured to be ride in the filler component cam
slot 720 shown beneath the wedge plate 600 in this view.

[212] As the cam link 208 is driven distally from the advancing of the spindle 128, the
cam link boss 230 engages the cam surface 614 of the wedge plate 600 to drive the wedge plate
600 distally. The wedge plate 600 will advance distally until it reaches a demarcation line 624
shown in Fig. 30. At the demarcation line 624, the cam link boss 231 will engage & disengaging

cam surface 726 of the filler component 700 shown in Fig. 30.

[213] The disengaging cam surface 726 is a feature in the filler component cam slot 720.
Notably, the disengaging cam surface 726 will cam the cam link boss 231 out of engagement
with cam surface 614 of cam slot 612. At this demarcation point 624, the wedge plate 600 no

longer moves distally.

i
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[214] Referring now to Figs. 31 through 34, the various assembled portions of the wedge
plate 600, the filler component 700, and the driver bar 200 will be discussed. The wedge plate
600 lies over the filler component 700 which is positioned on the spindle 128. The jaws 16 have
a pair of flexible legs 17a, 17b. The legs 173, 17b are fixed to a base member 17¢c. The jaws 16
are located at a distal end relative to the flexible legs 17a, 17b. A pair of locking arms 19a, 19b
extends from the base 17c and terminates in a pair of tabs 21a, 21b. Tabs 21a, 21b engage a pair
of holes (not shown) in the elongated outer tube 14 in order to secure the jaws 16 to the

elongated tube 14.

[215] The filler component 700 is disposed immediately proximal relative to the jaws 16
and does not move relative to the elongated outer tube 14, Referring now to Figs. 31 through 33,
there is shown a view of the wedge component 600 disposed over the driver bar 200 and resting
on the spindle 128. The wedge plate 600 is under the filler component 700 in Fig. 3 l The |
wedge plate 600 being best shown with the jaws removed in Fig. 33. The jaws 16 are configured
to receive the rounded distal end 616 of the wedge plate 600. The rounded distal end 616
initially separates the jaws 16. The rounded distal end 616 maintains the jaws 16 in a separate

and aligned configuration during insertion of the clip 300 in the channel 24 of the jaws 16.

[216] The wedge plate 600 has the rounded distal end 616 that maintains the jaws 16
separated and notably prevents any flexing or torque of the jaws 16. Each of the jaws 16 has a
cam feature 23a, 23b to guide the rounded distal end 616 of the wedge plate 600 between the

jaws 16 as shown in Fig. 32 in an easy and repeatable manner. Cam feature 23a, 23b are on an
inner surface of the jaws 16 as shown and is between the first raised camming surface 212 and

the second raised cainming surface 214.

[217] Referring to Fig. 34, there is shown a view of the spindle 128 having the slider

joint 202 and the driver bar 200 having the wedge plate 600 removed for illustration purposes.
The distal end of the driver bar 200 has the driver camming surface 256. The driver camming

surface 256 cooperates and moves over the first and the second raised camming surfaces 212,
214 of the jaws 16 (Fig. 32) in response to the distal movement of the driver bar 200 relative to

the jaws 16.
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[218] Referring to a proximal end of the driver bar 200, the driver bar 200 is conhected
to the slider joint 202. The slider joint 202 has a number of latch retractors 158, 160 as shown in
Fig. 34. Latch retractors 158, 160 extend perpendicular therefrom and are configured to extend
through the windows 604, 604 in the wedge plate 600 shown in Fig. 33. These latch retractors
158, 160 limit a retraction and distal movement of the slider joint 202 relative to the jaws 16 as
shown in Fig. 33. In one embodiment of the present clip applier 10, latch retractor 158 retracts |
while latch retractor 160 limits movement. Alternatively, latch retractor 160 may refract while
the latch retractor 158 limits movement. In another embodiment, each latch retractor 158 and
160 can switch between functions of limiting movement and retracting. In still another
embodiment, more than two latch retractors 158, 160 may be provided. Various configurations

are possible and within the scope of the present disclosure,

[219] The operation of the surgical clip applier 10 to crimp a clip 300 around a target
tissue, such as a vessel, will now be described. Referring now to Fig. 35 and Fig. 36, the trigger

18 is shown in an uncompressed state with the driving member 36 in an original position, and

biased by the spring 38.

[220] Referring to Fig. 36A, there is shown the lockout mechanism 56 of the surgical clip
applier 10 with the lockout mechanism 56 in an original initial position. As shown in Fig. 36A,
the arm 122 of the third rotatable member 120 has a portion that rests in a channel 121 of the
handle assembly 12 as shown in Fig. 36A. The third rotatable member 120 mates with the
lockout wheel 112 via post 118. In one embodiment, the third rotatable member 120 is an

indexer wheel.

[221] Referring to an opposite view shown in Fig. 36B, the inner circumference 114 of

the lockout wheel! 112 has a number of teeth 116 and the escape notch 110. The escape notch
110 is disposed at a position around the inner circumference 114. The first rotatable member

102 having the arm 104 and the pawl 106 is offset from the lockout wheel 112 and is disposed so
that the pawl 106 selectively engages with the teeth 116 as the clip applier 10 is fired.
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[222] After the trigger 18 is fired the first rotatable member 102 will be radially
advanced so that pawl 106 1s urged to engage another tooth of the teeth 116. Referring to Fig.
36C through 36E, the lockout wheel 112 has a predetermined number of teeth 116
COmplementary to the number of clips in the clip carrying channel 302 such that when the last
clip is fired, the pawl 106 will be aligned with the escape notch 110 allowing the pawl 106 to
enter escape notch 110 and be freed from the lockout wheel 112. Referring now to Figs. 36¢
and 36d, and Figs 36F through 361, the lockout mechanism 56 also has a ratcheting arrangement
with a ratchet arm 650 and a number of ratchet teeth 652. The ratchet arm 650 of the third
rotatable member 120 is designed to engage with ratchet teeth 652 and rotate the lockout wheel
112 clockwise in response to actuation of the trigger 18. Upon release of the trigger 13, the

ratchet arm 650 thereafter is rotated in an opposite radial direction to move over each of the

ratchet teeth so as to allow the ratchet arm 650 to move counterclockwise to reset to the original

position after each clip 300 is fired while not disturbing the radial advancement of the pawl 106.

[223] As best shown in Figs. 37 through 42, and with reference to Fig. 38, in an unfired
state the trip lever 500 is carried by the spindle 128. The trip lever 500 is biased by the trip lever
spring 502. The trip lever 500 also is in contact with the proximal window 410 in the feed bar
400. The trip block 406 is in a distal position relative to the trip lever 500.

[224] Referring now to Fig. 39, there is shown the follower 306 biased by the follower
spring 408 in order for the clips 300 to be biased in the distal direction.

[225] Referring now to Fig, 40, there is shown another cross sectional view of the
spindle 128 having the cam link 208 and the wedge plate 600 resting on the spindle 128. The
slider joint 202 is disposed under the wedge plate 600 with the latch member 206 disposed in the
slider joint 202. The spindle 128 drives the cam link 208 distally an initial distance such that the
cam link boss 230 on the cam link 208 engages the cam slot 612 in the wedge plate 600.

[226] Referring to Figs. 41 and 41A, there is shown another cross sectional view of the
outer tube 14 having the filler component 700. The wedge plate 600 is disposed under the filler
component 700 with the rotatable member 702 extending therebetween.
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[227] The wedge plate 700 has the spring bar member 704 that is disposed in the aperture
706. The spring bar member 704 biases the rotatable member 702 and can deflect at its free end.
The rotatable member 702 is disposed distal relative to the camming feature 210 of the spindle
128 that is beneath the filler component 700 shown in dotted lines. Once driven distally, the
spindle 128 will advance. The spindle 128 will advance the camming feature 210. The camming

feature 210 will be driven distally and will deflect the rotatable member 702 in a clockwise

manicr.

[228] Referring to Fig. 41B, there is shown a cross sectional view of the spindle 128
showing the various components therein along line 41B-41B of FIG. 41. The élip 300 rests in

the clip channel 302 and has the feed bar 400 on a top side thereof. The wedge plate 600 is

disposed underneath the filler component 700 as shown and above the spindle 128. The clip
channel cover 310 is disposed above the clip channel 302.

[229] The pusher 414 advances each of the clips 300 into the clip channel 24 as shown in
Fig. 42A. Spindle 128 shown in an unfired state in Fig. 42. The spindle 128 is disposed to
connect to the slider joint 202. When the clip applier 10 is being fired, the spindle 128 moves
distally. At a predetermined distance, latch member 206 is mechanically forced to cam down
and engages channe] 250 of the spindle 128 (which is best shown in Fig. 11) in the direction of
reference arrow L-shown in Fig. 73. This allows the slider joint 202 to move with the driver bar
200 (when driven) distally. The driver bar 200 thus can engage the relevant surfaces to close the
jaws 16 around the clip 300 disposed in the channel 24 between the jaws 16.

[230] Referring now to Fig. 43, there is shown a perspective view of the wedge plate 600
and the jaws 16 in an original proximal most position. The wedge plate 600 has the wedge plate

spring 602 m the window 604 around the tongue 606. The wedge plate 600 further has a “C”
shaped window 610 to engage the rotatable member 702. The cam link 208 1s in a proximal-

most position relative to the cam slot 612.
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[231] Referring to Figs. 44 through 46, the wedge plate 600 also has the rounded distal
end 616 engageable with the cam features 23a, and 23b to separate the first jaw 16a and the
second jaw 16b slightly as shown later for loading.

[232] Refen'iﬁg to Fig. 47, the cam link 208 1s initially disposed in the cam slot 612 in -
the initial proximal position with the filler component 700 disposed below the cam link 208 in |
this view. Referring to the “C” shaped window 610 as shown on the proximal portion of the
wedge plate 600, the rotatable member 702 has the second end 710 extending through the “C”
shaped window 610. The first end 708 of the rotatable member 702 contacts the spring bar
member 704 on the filler component 700 that is beneath the wedge plate 600.

[233] Referring to Fig. 48, to initiate actuation of the clip applier 10, the trigger 18 is
moved through an initial swing as shown by arrow C such that the wishbone link 26 drives the
driving member as shown by arrow D. Referring to Fig, 49, the rack 40 on the driving member
36 begins to slide under the pawl 46 as shown by reference arrow E and the pawl 46 rotates to

deflect pawl retumn spring 48 by reference arrow F.

[234] Referring now to Fig. 49A, the signaling device 54 is shown. The signaling device
54 also has an internal rib 2 that is integral with the handle assembly 12. The click lever 78

contacts the click lever spring 80 and upon being recoiled from the spring 80, the click lever 78
will have the bulbous portion 190 of the click lever 78 contact the internal rib 2.

[235] Upon contacting the internal rib 2, the bulbous portion 190 and the internal rib 2
will resonate thereby providing the surgeon with the audible indication of clip firing.
Contemporaneously, as the driving member 36 and the rack 40 advance distally the pawl 46
rotates as shown in Fig, 50. If the trigger 18 were released at this point, the rack 40 would
rmin the pawl 46 againsf any proximal motion and thus prevent release of the trigger and any
partial or inadvertent partial actuation of the trigger 18.

[236] Also, as shown in Fig. S0A, the lockout wheel 112 of the lockout device 56 also
rotates and has the pawl 106 contacting the teeth 116 on the inner circumference 114 of the
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lockout wheel 112. As shown, the pawl 106 will advance from a first tooth space 3 to a next
tooth space 5 once clip 300 is fired. If another clip 300 is fired, the pawl 106 will rotate from
space 5 to space 7 and continue to advance in a counterclockwise manner until the pawl 106

reaches the escape notch 110 once the last clip 300.-has been fired. The surgical clip applier 10 is
loaded with a number of clips 300 that always exceeds a number of teeth of the lockout wheel

112 to ensure that the surgical clip applier 10 will never dry fire or in other words cannot fire
without a clip 300.

[237] Referring to Fig. 51, during the initial stroke, the spindle 128 moves a
predetermined distance. As the spindle 128 moves a predetermined distance distally, the trip
lever 500 that this biased by the trip lever spring 502 moves distally and the feed bar 400 is
driven distally by the trip lever 500 engaging the feed bar window 410. Referring now to Fig.
52, as a distal most clip 300 is moved into the channel 24 of the jaws 16 by pusher 414, the

follower 306 then moves in a distal direction and is urged forward by the follower spring 308.

The follower 306 moves each of the clips 300 in a distal manner to be loaded individually into
the channel 24 of jaws 16.

[238] Referring now to Figs. 53 through 55, there is shown a cross sectional view of the
various components of the clip applier 10 during the initial stroke with the filler component 700,
wedge plate 600, and the cam link 208. As the spindle 128 moves distally, the boss 230 on the
cam link 208 contacts the cam surface 614 on the cam slot 612 of the wedge plate 600 as shown
in Fig. 55. The cam link 208 moves distally with the spindle 128 and the cam surface 614 is also
urged distally relative to the filler component 700.

[239] Referring now to Fig. 56, the pusher 414 urges and advances an individual clip 300
into the channel 24 of the jaws 16 while at an opposite end, the spindle 128 has a suitable
geometry such that the spindle 128 has not contacted the driver bar 200 in order to actuate and

 close the jaws 16.

[240] Referring to Fig. 57, as the cam link 208 is advanced distally, the cam link 208
engages the cam surface 614 of the cam slot 612 to move the wedge plate 600 distally relative to
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the filler component 700. Contemporaneously, the “C” shaped window 610 also advances
distally, and a lateral surface 625 contacts the second end 710 of the rotatable member 702. The
lateral surface 625 of the wedge plate urges the rotatable member 702 to rotate counterclockwise
as shown. The ﬁrst end 708 of the rotatable member 702 upon rotation contacts the spring bar

member 704 on the filler component 700 and causes the spring bar member 704 of the filler

component 700 to deflect.

[241] Referring to Fig. 59, the feed bar 400 continues to urge the pusher 414 with the
sloping surface to contact a single clip 300. The pusher 414 continues to introduce the clip 300
into the clip channel 24. At the same time, the wedge plate 600 continues to advance and be

driven distally by the cam link 208 urging the cam surface 614 of the cam slot 612 as shown by

the reference arrow.

[242] Fig. 60 shows that the spring bar member 704 after being deflected by the rotatable
member 702 recoils in' a direction of reference arrow G. The recoil moves the rotatable member
702 clockwise so the second end 710 contacts a lateral side 626 of the “C” shaped window 610
as shown by reference arrow H. The rotatable member 702 thus conveniently holds the wedge

plate 600 in a most distal position and completely controls a position of the wedge plate 600 for
loading.

[243] The cam link 208 at this most distal position of Fig. 60 contacts the camming
feature or the disengaging cam surface 726 of the filler component cam slot 720 on the filler
component 700. The cam link 208 is now cammed out of engagement with the cam surface 614

and the wedge plate 600 is at its most distal position, and the cam link 208 no longer drives the
wedge plate 600 distally.

[244] Referring to Figs. 62 and 63, the rounded distal end 616 of the wedge plate 600 is

now moved in between the camming surface 23a, 23b of the first and the second jaw components
16a, 16b as shown. The rounded distal edge 616 of the wedge plate 600 thus moves the first and

second jaw componeaits 16a, 16b opposite from one another as shown for gently increasing a size

of the channel 24. This additionally restrains each of the jaw members 16a, 16b from flexing
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with regard to one another preventing any torque on the clip 300 as it is being inserted between

the jaws 16 as shown by the reference arrows.

[245] As best show in Fig. 64, the cam link 208 continued to advance distally in the cé.m
slot 612 while the wedge plate 600 is held by the rotatable member 702 at the second end 710.
Rotatable member 702 is held by the spring bar member 704 at the second end 710 between the
spring bar member 704 and a lateral wall of the aperture 706 of the filler component 700.
Referring to Fig. 65, the spindle 128 continues to move distally through the stroke, and the trip

lever 500 is urged distally with the spindle 128.

[246] At the proximal end of the feed bar 400, the camming surface of the feed bar 400
and the trip lever 500 are cammed out of engagement relative to one another. The trip lever 500
is cammed out of engagement relative to the window 410 of the feed bar 400 by the toothed
member 420 of the trip block 406. This allows the feed bar 400 to return to a proximal nitial

position due to the biasing of the feed bar 400. Thus, the loading of the clip 300 into the channel

24 is complete and the feed bar 400 is retracted back to an initial position by spring tension.

[247] Referring to Fig. 66, the distal portion of the feed bar 400 is shown completing the
loading of the clip 300, and thereafter retracts to an initial proximal location of the clip applier

10.

'[248] As best shown in Fig. 67 and 57A, there is shown a bottom view of the wedge
plate 600 (FIG. 67), and a top view the filler component 700 (FIG. 67A), and the spindle 128
shown in dotted lines. The spindle 128 has the camming feature 210 or edge that contacts the
second end 710 of the rotatable member 702 as the spindle 128 advances distally. As shown
from the opposite view, the camming feature 210 is advanced distally and deflects the rotatable
member 702 in a counterclockwise manner. The rotation causes the first end 708 of the rotatable
member 702 to likewise deflect the spring bar member 704 of the filler component 700.
Notably, the rotatable member 702 is no longer holding the wedge plate 600 and the wedge plate

600 is permitted to retract by spﬁng torsion.
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[249] Referring now to Fig. 68, as being moved distally by the spindle 128, the trip lever
500 is cammed out of engagement with the feed bar window 410. This permits the feed bar 400

to retract in a proximal direction as shown by arrow J. The spindle 128 continues to advance

distally during the stroke.

[250] Referring to Fig. 69, there is shown the clip 300 inserted into the channel 24
between the jaws 16. As best shown in Fig; 69, the feed bar 400 now retracts after reaching a
most distal position to the next clip 300 and the loading is completed. The trip lever 500 is
cammed out of engagement with the feed bar 400 and this allows the pusher 414 to retract
10 proximally. As shown in Fig. 69, the feed bar 400 retracts so the nose of the pusher 414 aligns to

an initial position for loading the next clip 300 of the number of clips into the channel 24.

[251] Referriné now to Fig. 69A, there is shown a cross sectional view of the handle
assembly 12. The trigger 18 is being fired by the surgeon and typically 1s grasped and pulled in a
15  direction of reference arrow A. The trigger 18 moves the wishbone link 26 that advances to the
end of the longitudinal window 60 of the actuator plate 50. The actuator plate 50 driven distally
moves the protrusion 70 link to the LCD lever 52 that contacts a suitable LCD contact 100 on the
L.CD unit 96 to change the display on the LCD display 98 and/or change the displayed
parameter. The wishbone link 26 also drives the driver member 36 distally to advance the

20  spindle 128.

[252] The signaling device 54 is also driven by the actuator plate 50 and has the click
lever 78 commencing to rotate to contact the rib 2 of the handle assembly 12.

25 [253] Referring now to Fig. 70, as the stroke progresses, the spindle 128 and the trip
lever 500 continue to move distally, and the trip lever 500 is completely cammed down to be

underneath the trip block 406 so the feed bar 400 is disengaged from the trip lever 500 and the
feed bar can retract proximally behind the nest most distal clip in the clip channel 302.

30 [254] Referring to Fig. 71, there is shown a top view of the wedge plate 600. As
discussed previously, the spindle 128 continues to moves the cam link 208 distally through the
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cam slot 612. Referring to the “C” shaped window 610 of the wedge plate 600 and the filler
component 700 shown above the wedge plate 600, there is shown the rotatable member 702.
The rotatable member 702 has a first proximal end 708 and an opposite second distal end 710.
The second distal end 710 of the rotatable member 702 snaps back into the more distal region of
the “C” shaped window 610. The spring bar member 704 deflects and returns to an original

position.

[255] Referring to Fig. 72, the rounded distal end 616 of the wedge plate 600 is retracted
from the jaws 16 after loading and moves in a proximal position. As shown in Fig. 72, the clip

300 rests in the channel 24 of the jaws for application of a compressive force by the jaws.

[256] Referring to Fig. 73A, the actuator plate 50 in the handle portion 12 continues to
move distally urging audible click lever 78 to rotate counterclockwise. The audible click lever
78 is then deflected by the click spring 80. Referring to Fig. 73, the latch member 206 is
cammed in a direction toward the spindle 128 so the driver bar 200 can now be engaged and
move distally to apply the required compressive force. The driver bar 200 is engaged by the
spindle 128. The driver bar 200 is driven distally to force jaw legs 16a and 16b toward one

another so as to compress clip 300 on a vessel.

[257] Referring to Fig. 74, there is shown a cross sectional view of the handle assembly
12 during a full stroke. The pawl 46 resets itself so that the instrument can retract and reset when
the trigger 18 is released. The rack 40 on the driving member 36 is cleared from the pawl] in the

full stroke position.

[258] Notably, the audible click lever 78 contacts the rib 2 of the housing of the handle
12 by having the bulbous portion 190 sharply contacting the rib 2 making a loud and audible
clicking sound. The andible click lever 78 is rotated by the actuator plate 50 that is moved
distally by the driving member 36.

[259] Referring to Fig. 76, there is shown the cross sectional view of the endoscopic
portion at the full stroke. . A full stroke of the spindle 128 is required to take a clip 300 from an
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initial position to a fully inserted position in the jaws 16. The spindle 128 driven to a distal most

position moves the driver bar 200 to crimp the clip.

[260] Fig. 77 through 79 shows the driver bar 200 having the camming surfaces 256 that
engage other the first and the second raised camming surfaces 214, 216 being on each of the jaws
16a, 16b. The driver bar 200 rides the raised surfaces to close the jaws 16 with the clip 300 in
the channel 24. As shown in cross section along line 79-79 of Fig. 78, Fig. 79 shows the driver
bar 260 with a “T” shaped channel that closes over the camming raised surfaces 212, 214 of the
jaws 16 to apply a compression on the clip 300 in the channel 24.

[261] Referring to Fig. 80, the clip applier 10 has a security mechanism being provided
to prevent an over stroke or excessive compression of the clip 300 in the channel 24 by the jaws
16 by squeezing. Such an excessive compression may cause one or more detriments such as an
excessive compression of the clip 30 or damage to the driver bar 200, or the jaws 16. If the
trigger 18 is continued to be squeezed past a full stroke required for a full forming of a clip 300
as shown in Fig. 81, the impact spring 196 of Fig. 80 compresses in the spaced defined by the
knob 20 and the bushing 156. The impact spring 196 prevents any further distal movement of
the spindle 128 by absorbing force beyond what is required to close a clip on a vessel.

[262] Once the trigger 18 is released as shown in Fig. 82, the pawl 46 rotates against the
bias of the pawl return spring 48 so the pawl tooth 178 ride along the rack 40 to reset the handle
assembly 14 as shown by the reference arrow K. The drive member 36 retracts to reset. The
rack 40 on the drive member 36 moves proximally and back under the pawl 46.

[263] Referring to Fig. 83, the spindle 128 retracts to a proximal position and the latch
member 206 is driven upwards opposite the spindle 128. Referring to Figs. 84 through 86, the

spindle 128 having the camming feature 210 retracts proximally and contacts the rotatable
member 702 that rotates first proximal end 708 of the rotatable member 702 to contact the

spring bar member 704 of the filler component 700.
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[264] Referring to Fig. 85, as the spindle 128 retracts in a proximal position, the cam link
208 moves again through the cam slot 612 1n the wedge plate 600. The spindle 128 continued o
refract proximally and the cam link 208 as shown in Figs. 85 and 86 is drawn proximally and

resets and is cammed to an original position.

[265] It should be understood that the wedge plate 600 does not retract as 1t has fully
retracted aiready, and the proximal movement by the spindle 128 causes the cam link 208 to
return to its original position. In this position, the clip applier 10 is again in an initial position to

be refired and this to aitach to another clip 300 to a vessel.

[266] Referring now to Fig. 87 through 89, the first rotatable member 102 will continue
to ratchet through the teeth 116 of the lockout wheel 112. The lockout wheel 112 will progress
and radially advance after each of the clips 300 is fired. As shown in Fig. 88, the first rotatable
member 102 will rotate until the pawl 106 will reach the escape notch 110 in the lockout wheel
112. The escape notch 110 will then allow the pawl 106 to traverse out from the lockout wheel

112 as shown by arrow K m Fig. 88.

[267] Referring to Fig. 89, the pawl 106 will then mate with a corresponding notch (A)
shown in the trigger handle 18. Upon the pawl 106 mating in the notch A, the clip apphier 10 will
be locked and the pawl 106 will prevent any further firing or driving of the driving member 36

by the trigger 18. Thereafter, the clip applier 10 may be disposed in a suitable receptacle. Most
preferably, the clip applier 10 is loaded with a number of clips 300 that exceed the number of

teeth in the lockout wheel 112. To this end, the clip applier 10 cannot be dry fired without a clip

therein.

[268] Referring now to Figs. 90 through 92, there is shown an alternative embodiment

of a number of components of the present clip applier 10. Referring to Fig. 90, there is shown an
exploded view of a wedge plate 750, a link cam 752, a filler component 754, and a spindle 756.

[269] The wedge plate 750 is similar to the embodiment shown previously and has a
rounded distal end 758 and is suitably biased at the proximal end to the filler component 754.
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The rounded distal end 758 preferably moves in a distal manner as discussed to be disposed

between the jaws 16 of the clip applier 10 for clip loading. The wedge plate 750 further has a
link cam notch 760. The link cam notch 760 is in a substantially a mid-portion of the wedge
plate 750. The link cam notch 760 is generally orthogonal shaped and is shaped into a lateral
side of the wedge plate 750. The link cam notch 760 has a depth that is suitable to extend about
to a middle of the wedge plate 750. Alternatively, the link cam notch 760 may have another

shape or be circular or curved. Various configurations are possible and within the scope of the

present disclosure. The link cam notch 760 preferably allows for the link cam 752 to engage and
move the wedge plate 750 distally. The distal movement introduces the rounded distal end 758
between the jaws 16. Distal movement of the spindle 756 disengages the wedge plate 750 at a

predetermined line of demarcation.

[270) The filler component 754 being shown above the wedge plate 750 in Fig. 90 does
not move relative to the other components and is intended to remain stationary. The filler
component 754 has a link cam aperture 762. The link cam aperture 762 is a circular shaped -
feature that is disposed in the filler component 754 to allow the link cam 752 access. The link
cam aperture 762 is in a complementary location relative to the link cam notch 760 of the wedge
plate 750. The location allows a portion of the link cam 752 to engage the link cam notch 760.

[271] The link cam 752 preferably has two discrete portions. The Iink cam 752 has a
first base 764 and a second arm 766. The first base 764 rests and is rotatably mounted in the link
cam aperture 762 of the filler component 754. The second arm 766 is connected to the first base
764. The second arm 766 is engageable with the link cam notch 760 of the wedge plate 750.
The second arm 766 also has a post 767 that rides in a cam slot 768 of the spindle 756. The link
cam 752 preferably has a portion that rotates to move another member a certain fixed distance,

-and then at the conclusion of the movement to return the member to its initial position.

[272] Referring now to the spindle 756, the spindle 756 is shown disposed below both
the filler component 754 and the wedge plate 750 in Fig. 90 and has a cam slot 768. As can be
understood, refeniﬁg now to the cam slot 768 from a distal starting location 770 along the cam
slot 768 to a proximal ending location 772, it is understood that the post 767 of the second arm
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766 of the link cam 752 rides in the cam slot 768 and follows the precise path of the cam slot 768
as the spindle 756 advances distally through the stroke. The post 767 drives the wedge plate

750 in the cam slot 768 until a certain line of demarcation is reached, then a spring (not shown)

- or another biasing device of the link cam 752 retracts the post 767.

[273] Referring now to Fig. 91a, there is shown the filler component 754 resting on the
wedge plate 750 in an assembled state. As can be understood from the figures, the link cam
aperture 762 is shown with the first base portion 764 being in the link cam aperture 762 of the
filler component 754. One skilled in the art should appreciate that the first base portion 764 can
freely move or freely rotate in the link cam aperture 762 of the filler component 754. One
skilled in the art should further appreciate that the first base portion 764 of the link cam 752 can

rotate the second arm portion (not shown) underneath the filler component 754 with any desired

degree range of rotation and with accuracy, and the clip applier 10 is not specifically limited to

any specific amount of rotation.

[274] Referring now to Fig. 91b, there is shown a view of the wedge plate 750 resting
on the spindle 756 with the filler component 754 of Fig. 91a being removed simply for

.illustration purposes only. As can be now seen with the filler component 754 of Fig. 91a

removed, the link cam 752 has the second arm 766 with the post (not shown) engaged to the link
cam notch 760 of the wedge plate 750. In this manner, as the second arm 766 of the link cam

752 rotates, the post 767 will urge the wedge plate 750 distally and notably will urge the rounded
distal end 758 shown on the distal side between the jaws 16 for loading the clip.

[275] Referring now to Fig. 91c, there is shown the cam slot 768 of the spindle 756 in
broken lines being beneath the wedge plate 750. In the distal most starting location 772 of the
cam slot 768, the cam slot 768 will not disturb an orientation of the link cam 752. However, as
the post 767 of the second arm 766 contacts cam feature 774 of the cam slot 768 shown in
broken lines, the second arm 766 will be cammed counterclockwise, and thus drive the wedge
plate 750 by engaging and pushing the link cam notch 760 distally. As the spindle 756 is
continued fo be driven distally through the siroke, the post 767 of the second arm 766 of the link
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cam 752 will traverse past the cam feature 774. Notably, at this location, the rounded distal end
of the wedge plate 758 will be between the jaws 16 for loading.

[276] Refernng now to Fig. 92, there is shown a clos‘e up view of the link cam 754
along window 92 of FIG. 91c in the cam slot 768 of the spindle 756. As the link cam 754 is
driven distally past the camming feature 774 of the spindle 756, the link cam 754 will be driven
into the proximal most location 770 of the cam slot 768. This proximal most location 770 of the
cam slot 768 will permit retraction of the wedge plate 750 once the jaws 16 have been loaded
and as the spindle 756 is continued to advance through the stroke for firing.

[277] Referring now to Fig. 93, thete is shown another alternative embodiment of the
present clip applier 10. The clip applier 10 in this embodiment has the signaling device 54. The
signaling device 54 as discussed previously provides an indication to the surgeon that a surgical

event has occurred, is occurring or will occur in the future.

[278] The surgical event may be any event associated with the clip applier 10, related to
the surgical procedure, or both. In one embodiment, the surgical event may be related to the
number of available surgical clips remaining in the clip applier 10. In another embodiment, the
surgical event may be related to an indication of a time as to when the clip 300 is recommended
to be fired. In another embodiment, the surgical event may be related to or preventing any dry
firing of the clip applier and the signaling device 54 may alert the surgeon that the number of
surgical clips 300 in the clip applier 10 are too low and that a new clip applier 10 or another
device should be procured. In another embodiment, the surgical event may be other important or
convenient parameters of the surgery such as a total time of surgery. Various configurations are
possible and within the scope of the present disclosure, and the signaling device 54 preferably
assist the surgeon with feedback of parameters that can not be readily seen, especiglly in tandem |
with using other endoscopic instruments.

[279] Referring now to Fig. 93, there is shown a first component 776 of the signaling
device 54. The first component 776 is a cylindrical shaped member. The first component 776
preferably has a proximal opening 778. The proximal opening 778 has a channel 780, The
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channel 780 also has first and second lateral sub channels 780a, and 780b that extend into the
lateral sides of the first component 776. The proximal opening 778 also has an interior lateral

surface 780c that is disposed to surround an interior of the channel 780.

[280] The first component 776 also has a distal side 782 having a camming feature 784.
In this embodiment, the distal side 782 has the camming feature 784 being a first and a second
pointed ends 786, 788. Referring now to Fig. 94, there is shown a top view of the first
component 776. As can be understood from the drawings, the first and the second pointed ends
786 and 788 (the first end being obstructed by the side view of the drawing shown in Fig. 93)
protrude outward and away from the first component 776 at the distal side 782. The first
component 776 also has a shelf 787. Referring nc}w to Fig. 95, there is shown a top view of the
first component 776. The first component 776 (in this view) has the first and the second pointed
ends 786, 788 extending outwardlﬂr from the distal side 782.

[281] Referring now to Fig. 96, there is shown a view of the proximal opening 778 and
channel 780. As can be understood the channel 780 is suitably sized to permit another member
access therein. The channel 780 also has the lateral sides with the first lateral sub channel 780a
and the second lateral sub channel 780b.

[282] Referring now to Fig. 97, there is shown a second component 790 of the signaling
device 54. The second component 790 is a lever type structure and is capable of rotation about
one rotational axis shown as reference A for illustration purposes. The second component 790
has a main post 792. The main post 792 sits on a base portion 794 has a camming surface 796,
and is for insertion in the first component 776. Preferably, the camming surface 796 has a
suitable size to receive one of the first and the second pointed ends 786 and 788. Notably, the

second component 790 rotates.

{283] The second component 790 also has another second post 902 and a third post 904.
The second post 902 is connected to the main post 792 by a linkage 906 and the third post 904 is
connected to the main post 792 by another second linkage 908. Preferably, the main post 792
extends into the channel 780 of the first component 776 and the first pointed end 786 engages
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with a first sub recess 910 of the camming surface 796. Upon rotation, the first pointed end 786
of the first component 776 will ride in the cam surface 796 causing the first component 776 to
move away from the second component 790. The first pointed end 786 will advantageously
traverse from the ﬁrst’ sub recess 910 to an adjacent second sub recess 212 when the first
component 776 is rotated causing the first component 776 to move away from the second

component 790 1n a direction parallel to the longitudinal axis A.

- [284] Referring now to an interior view of the handle portion 12 of the clip applier 10
shown as Fig. 98, there is shown a rib portion 914 that extends inwardly and into the handle
portion 12. The rib portion 914 is a cylindrical shaped feature. The rib portion 914 is preferably
molded into the handle portion 12. The rib portion 914 has a lateral strip 916. The lateral strip
916 1s an orthogonal shaped member that is integrally connected with the cylindrical shaped rib
portion 914,

[285] Fig. 99 shows an interior view of an opposite lateral side of the handle portion 12
of the clip applier 10 that mates with a portion of the handle portion 12 shown in Fig. 98. Fig. 98
shows a partially assembled view of the signaling device 54 of the clip applier 10 having a spring
901 that rests on the shelf 787 of the first component 776. As can be understood from Fig. 98,
the lateral strip 916 of the rib portion 916 (shown in Fig. 98) engages and is disposed through the

first cylindrical portion 776. The lateral strip 916 prevents the first component 776 from

rotating. As the first component 776 attempts to rotate relative to the fixed lateral strip 916 of
the nib portion 914 (shown in Fig. 98), the lateral strip 916 contacts and prevents the first
component from moving due to contact with a lateral side of the first lateral sub channe] 780a.

[286] Referring still to Fig. 98, the driver bar 918 is connected to actuator plate 920.
The actuator plate 920 in this embodiment has a notch 922 on a proximal side thereof. The notch

922 engages the second post 902 of the second component 790. As the driver bar 918 is driven
distally, the driver bar 918 will also urge the actuator plate 920 distally in a likewise manner.
The actuator plate 920 having the notch 922 will also rotate the second post 902 of the second
component 790 (shown in Fig. 97). The second component 790 will likewise rotate in a counter
clockwise manner thereby rotating the cam notch 796 (shown in Fig. 97). The cam notch 796

46



10

15

20

CA 02845072 2014-03-03

(shown in Fig. 97) will also rotate and attempt to rotate the first pointed end 786 (shown in Fig.
95) of the first component 776. However, the lateral strip 916 (shown in Fig. 98) prevents such
rotation. This causes the first component 776 to traverse away from the second component 790
with the spring 901 biasing the first component 776 in a direction inward toward the second
component 790. The cam notch 796 will then cause the first component 776 to separate from the
second component 790 and ride up the cam notch 796. As the first component 776 traverses in
the cam notch 796, the first component 776 will then return and sharply contact the second
component 790 due to the biasing of the spring 901. This sharp contact between the first
component 776 and the second component 790 causes an audible click of the surgical event such
as a clip being fired. This indication provides feedback to the surgeon that the clip has been

fired. Various configuration are possible and within the scope of the present disclosure.

[0287] It should be understood that the foregoing description is only illustrative
of the present disclosure. Various alternatives and modifications can be devised by
those skilled in the art without departing from the disclosure. The embodiments
described with reference to the attached drawing figures are presented only to
demonstrate certain examples of the disclosure. The scope of the claims should not be

limited by the preferred embodiments set forth herein, but should be given the broadest

interpretation consistent with the description as a whole.
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The embodiments of the present invention for which an exclusive property or

privilege is claimed are defined as follows:

1. An apparatus for application of surgical clips to body tissue, which comprises:

a) a handle portion;

b) a body extending distally from the handle portion and defining a longitudinal
axis, the body supporting a clip carrying channel having a distal window defined
therein;

c) a plurality of surgical clips disposed within the clip carrying channel;

d) a jaw assembly mounted adjacent a distal end portion of the body, the jaw
assembly including first and second jaw portions movable between a spaced-apart and
an approximated position;

e) a feed bar configured to individually distally advance a surgical clip to the
jaw assembly while the jaw portions are in the spaced apart position, the feed bar
defining a distal window;

f) a clip pusher disposed proximal to the plurality of clips and configured to bias
the plurality of clips in a distal manner;

g) an actuator at least partially disposed within the body and longitudinally
movable in response to actuation of the handle portion;

h) a rack having a plurality of ratchet teeth being connected to the actuator;

1) a pawl having at least one tooth configured to engage the ratchet teeth, the
pawl being biased in the handle portion, wherein as the actuator is moved
longitudinally, the plurality of ratchet teeth are passed over the pawl, the pawl
configured to prevent return of the actuator before full advancement of the actuator;

1) a lock out bar connected to the clip pusher, the lock out bar being biased by a
spring and lodged between a ceiling and a floor of the clip carrying channel; and

wherein as the clip pusher moves distally each time a clip is released from the
apparatus, the clip pusher moves the lock out bar distally, and wherein when the lock
out bar is in substantial alignment with the distal window of the feed bar, the lock out
bar is urged to a second position through the distal window of the feed bar by the spring
to extend across the feed bar, the lock out bar in the second position preventing the
actuator from moving proximally thereby maintaining the pawl in engagement with the
ratchet teeth of the rack, the pawl and rack preventing the actuator from moving

longitudinally.
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2. The apparatus of claim 1 wherein the feed bar has a proximal fin, the fin being

configured to prevent the actuator from moving proximally in the second position.

3. The apparatus of claim 2 wherein the actuator has a proximal window, wherein
the fin engages with the window to prevent the actuator from moving proximally in the

second position.

4. The apparatus of claim 1 wherein the spring and the lock out bar are disposed
in a channel of the clip pusher with the spring being located between the lock out bar

and the chip pusher.
5. The apparatus of claim 1 wherein the lock out bar 1s a resilient member.

6. The apparatus of claim 1 wherein the rack and the pawl are located in the
handle.

7. The apparatus of claim 1" wherein the rack having the plurality of ratchet teeth

is connected to the handie portion, and wherein the pawl is connected to the actuator.

8. The apparatus of claim 1 wherein the pawl is engaged with the rack, and

wherein the pawl and the rack prevent the actuator from moving longitudinally when

there are no clips in the clip carrying channel.

9. The apparatus of claim 1 wherein when the feed bar is in the second position,

the feed bar prevents the actuator from moving proximally thereby manipulating the
pawl to be engaged with the teeth of the rack in a substantially intermediate position of

the rack, the engagement between the pawl and rack thereby preventing the actuator

from moving longitudinally.

10. The apparatus of claim 1 wherein in the second position the feed bar is not

parallel with the longitudinal axis.

11. The apparatus of claim 1 wherein the feed bar moves from an initial position to
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the second position in which the feed bar is deflected from the longitudinal axis.

12. The apparatus of claim 1 further comprising a jaw closure member positioned
adjacent the first and second jaw portions to move the jaw portions to the approximated

position.

13. An apparatus for application of surgical clips to body tissue, which comprises:

a) a handle portion;

b) a body extending distally from the handle portion and defining a longitudinal
axis, the body supporting a clip carrying channel having a distal window defined
therein;

c) a plurality of surgical clips disposed within the clip carrying channel;

d) a jaw assembly mounted adjacent a distal end portion of the body, the jaw
assembly including first and second jaw portions movable between a spaced apart and
an approximated position;

e) a feed bar configured to individually distally advance a surgical clip to the
jaw assembly while the jaw portions are in the spaced apart position, the feed bar
defining a distal window and having at least one proximal fin extending therefrom;

f) a clip pusher disposed proximal to the plurality of clips and configured to bias
the plurality of clips in a distal manner;

g) an actuator at least partially disposed within the body and longitudinally
movable in response to actuation of the handle portion, the actuator having a proximai
window;

h) a rack having a plurality of ratchet teeth being connected to said actuator;
and

i) a paw! having at least one tooth configured to engage the ratchet teeth, the
pawl being biased in the handle portion, wherein as the actuator is moved
longitudinally, the plurality of ratchet teeth are passed over the pawl, the pawl
configured to prevent return of the actuator before full advancement of the actuator;

j) a lock out bar supported on the clip pusher, the lock out bar being biased by a
spring and lodged between a ceiling and a floor of the clip carrying channel;

wherein as the clip pusher moves distally each time a clip is released from the
apparatus, the clip pusher moves the lock out bar distally, and wherein when the lock

out bar 1s in substantial alignment with the distal window, the lock out bar is biased by
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the spring to move through the distal window of the feed bar and hold the feed bar in a
second position, the feed bar in the second position having the proximal fin thereof in
engagement with the proximal window of the actuator, the engagement of the feed bar
and the actuator preventing retraction but not advancement of the actuator and thereby
maintaining the pawl in engagement with the rack in a substantially intermediate
position; and

wherein the pawl and rack prevent the actuator from moving longitudinally to

thereby lock the actuator from further longitudinal movement.

14. The apparatus of claim 13 wherein the spring is a leaf spring, wherein the leaf
spring and the lock out bar are disposed in a channel formed in the clip pusher, and

wherein the leaf spring is disposed under the lock out bar and configured to bias the

lock out bar upwardly relative to a floor of the clip carrying channel.

15. The apparatus of claim 14 wherein the lock out bar has a hooked proximal end

that engages with a portion of the clip pusher in the channel so the lock out bar moves

distally with the clip pusher.

16. The apparatus of claim 15 wherein the proximal hooked end of the lock out bar
engages with an aperture in the floor of the clip carrying channel to manipulate the
lockout bar upwardly relative to the floor of the clip carrying channel, and wherein

when the lock out bar is in alignment with the distal window of the clip carrying

channel, the proximal hooked end engages with the aperture disposed in the floor of the

clip carrying channel due to the bias of the leaf spring acting on a distal portion of the

lock out bar.

17. The apparatus of claim 13 wherein the proximal fin rests in the proximal

window and does not interfere with the movement of the actuator when the actuator

reciprocates longitudinally during a firing stroke.

18. The apparatus of claim 13 further comprising a jaw closure member positioned

adjacent the first and second jaw portions to move the jaw portions to the approximated

position.
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19. An apparatus for application of surgical clips to body tissue, which comprises:

a) a handle portion;

b) a body extending distally from the handlie portion and defining a longitudinal
axis, the body supporting a clip carrying channel;

c) a plurality of surgical clips disposed within the clip carrying channel;

d) a jaw assembly mounted adjacent a distal end portion of the body, the jaw
assembly including first and second jaw portions movable between a spaced-apart and
an approximated position;

e) a feed bar configured to individually distally advance a surgical clip to the
jaw assembly while the jaw portions are in the spaced apart position,;

f) a clip pusher disposed proximal to the plurality of clips and configured to bias
the plurality of clips in a distal manner;

g) an actuator at least partially disposed within the body and longitudinally
movable in response to actuation of the handle portion;

h) a rack having a plurality of ratchet teeth being connected to said actuator; and

1) a pawl having at least one tooth configured to engage said ratchet teeth, the
pawl being biased in the handie portion, wherein as the actuator is moved
longitudinally, the plurality of ratchet teeth are passed over the pawi, the pawl
configured to prevent return of the actuator before full advancement of the actuator;
and

wherein the clip pusher incrementally moves distally each time a clip is released
from the apparatus, and wherein when the clip pusher reaches a predetermined distal
point in the clip carrying channel, the feed bar is deflected to a second position, the feed
bar in the second position having a portion being in engagement with the actuator, the

feed bar in the second deflected position preventing retraction but not advancement ot

the actuator and thereby manipulating the pawl to be engaged with ratchet teeth of the
rack, the pawl and rack preventing the actuator from moving longitudinally to thereby

lock the actuator; and
j) a secondary lockout device configured to break a connection between the

handle portion and the actuator and prevent longitudinal movement of the actuator in
response to actuation of the handle portion when a predetermined force is applied to the

handle portion, the predetermined force being less than the force required to dislodge

the ratchet teeth from the pawl.

52



CA 02845072 2014-03-03

20. The apparatus of claim 19 wherein the secondary lockout device includes a link

connecting the actuator to the handle and a shear pin connecting the link to the actuator.

21. The apparatus of claim 20 wherein the shear pin is generally cylindrical and
includes a body having a first diameter and a second section having a second diameter
that is less than the first diameter, wherein upon application of the predetermined force

the shear pin breaks along the second diameter.

22. The apparatus of claim 19 further comprising a jaw closure member positioned
adjacent the first and second jaw portions to move the jaw portions to the approximated

position.

23. An apparatus for application of surgical clips to body tissue, the apparatus
comprising:

a handle portion;

a body extending distally from the handle portion and defining a longitudinal
axis;

a jaw assembly mounted adjacent a distal end portion of the body, the jaw
assembly including first and second jaw portions movable between a spaced-apart and
an approximated position,;

a jaw closure member positioned adjacent the first and second jaw portions to
move the jaw portions to the approximated position;

a plurality of surgical clips disposed within the body;

a clip pusher disposed proximal to the plurality of clips and configured to bias
the plurality of clips in a distal manner;

a feed bar configured to individually distally advance a surgical clip to the jaw
assembly while the jaw portions are in the spaced apart position;

a wedge plate lopgitudinally movable between the first and the second jaw
portions;

an actuator at least partially disposed within the body and longitudinally
movable in response to actuation of the handle portion, wherein the actuator comprises

a cam, and the wedge plate has a first cam slot and a first camming surface to engage
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with the cam to move the wedge plate distally between the first and second jaw
portions upon a distal advancement of the actuator; and

a slider joint, the slider joint and the jaw closure member being in substantially
coaxial alignment with the actuator, wherein the slider joint couples the actuator to the
jaw closure member, wherein the slider joint provides partial movement of the actuator

with respect to the jaw closure member and provides distal movement of the jaw

ciosure member upon distal movement of the actuator beyond a predetermined point.

24. The apparatus of claim 23 further comprising a filler plate having a second cam
slot and a second camming surface causing the cam to disengage from the wedge plate,
upon a distal advancement of the actuator, thereby allowing the wedge plate to move

proximally.

25. The apparatus of claim 23 wherein the filler plate is stationary with respect to

the body.

26. The apparatus of claim 23 wherein the wedge plate has a rounded distal end

configured to compress at least a portion of the jaw assembly.

27. The apparatus of claim 23 wherein the actuator further actuates a signal device,
the signal device providing an identification that at least one of the plurality of clips has
fired.

28 The apparatus of claim 27 wherein the signal device is a visual display.

29 The apparatus of claim 27 wherein the signal device is an audible device.

30. The apparatus of claim 23 further comprising a lockout mechanism to prevent

the apparatus from actuating after the last of the plurality of clips has been fired.

31. An apparatus for application of surgical clips to body tissue, the apparatus
comprising:

a handle portion;
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a tubular member extending distally from the handle portion and defining a
longitudinal axis, the tubular member being longitudinally fixed with respect to the
handle portion, the tubular member being configured to rotate about the longitudinal
axis;

a spindle extending through the tubular member, the spindle having a proximal
end and a distal end, the spindle being configured for movement along the longitudinal
axis, the movement of the spindle defining a stroke, the stroke defining a predetermined
distance of spindle travel from a proximal most position to a distal most position;

a slider joint extending along the distal end of the spindle, the spindle being
configured to provide movement of the slider joint along the longitudinal axis; a feed
bar located within the tubular member and extending parallel to the longitudinal axis,

the spindle being operatively connected with and configured to move the feed bar along

the longitudinal axis; and

a wedge plate located within the tubular member and extending parallel to the

longitudinal axis, the spindle being operatively connected with and configured to move

the wedge plate along the longitudinal axis;

wherein the stroke of the spindle defines a first distal stroke portion, wherein the
first distal stroke portion of the spindle provides distal movement of both the wedge

plate and the feed bar;
wherein the stroke of the spindie defines a second distal stroke portion, wherein

the second portion of the spindle provides proximal movement of the wedge plate and

the feed bar;
wherein the slider joint is configured to remain stationary with respect to the

spindle during the first and second distal stroke portions of the spindle.
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