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A manual applicator (1) for the application of spreadable surgical clips (2) comprises a clip magazine (6) which rel-
easably retains therein a plurality of spreadable clips (2), and a spreader (12) mounted at the discharge end (6a) of the clip
magazine (6) by a support, e.g., a rail (4). The spreader (12) has an inlet section disposed adjacent to the discharge end (6a)
of the magazine (6), and at its opposite end a discharge tip (12c) which is wider in the clip-spreading direction than its inlet
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spreading force, include an opening in the rear or bight portion enabling the clip to pass over the spreader (12). The clips
(2) may also have a radial slot, enabling them to pass over the rail member, when the latter is not a cantilevered rail mem-
ber on which the clips are threaded. The spreader has a wedge-shaped profile so that dislodgement of the spreadable clips
(2) from the magazine (6) onto the spreader spreads the dislodged clip for ejection of the spread clip (2) over the discharge
tip (12c) of the spreader and onto the tissue to be clipped or clamped.
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CLIP APPLICATOR, SPREADABLE SURGICAL CLIPS AND METHOD_ FOQOR

PPLYING
APPLYING THE CLIPS)cKGROUND OF THE INVENTION

Field Of The Invention

The present invention pertains to a novel and improved
applicator for applying spreadéble ¢clips, to spreadable
clips adapted for use with the applicator, especially
spreadable surgical clips such as hemostatlc clips, wound
clasps and the lilke, and to a method of applying such clips.

Description Of Related Art

Spreadable clips, especially spreadable surgical clips
such as hemostatic clips and applicators for applying them
to a wound or incision, are well known in the art. For ex-
ample, U.S. Patent 4,217,902 issued August 19, 1980 to Al-
fred L. March, discloses a hemostatic clip for clamping to-
gether the edges of an incision or wound and an applicator
for such clips. The clips comprise short segments of a lon-
gitudinally split cylinder having a longitudinally extending
depression which is genérally U-shaped in profile and ex-
tends opposite and parallel to the longitudinally extending
split. Means are provided on the clip to cooperate with a
pliers-like applicator tool which engages a single clip to
spread it apart for application to the wound or incision so
that, upon release of the pliers, the resillency of the
clips causes it to close to clampingly engage the wound or
ineision. Only one clip at a time can be loaded onto the

applicator.
U.S. Patent 3,098,232 issued July 22, 1963 to A.M.

Brown and U.S. Patent 4,372,316 issued February 8, 1983 to
J.W. Blake et al show surgical clip applicators designed to
apply clips which are generally U-shaped in proflle and
which are crimpable by the applicator to crimp them from
thelr open position to a closed position in order to seal

the edges of a wound or incislon.
U.S. Patent 4,522,207 issued June 11, 1985 to C. H.

Klieman et al shows a forceps-like device utilizing a clip
magazine which 1s also designed to crimp to a closed posi-
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 tion normally open, U-shaped clips.

SUMMARY OF THE INVENTION

In accordance with the present invention, there is
provided a manual applicator for the application of spread-
able surgical clips. The applicatot comprises a c¢lip maga-
zlne dimensioned and configured to releasably retain therein
a plurality of spreadable clips and having a clip discharge
section, and a spreader. The spreader 1s mounted on the
clip magazine by a support member and has an inlet section
dispdsed adjacent to the clip discharge section of the maga-
zine and a discharge tip which 1is wider in the clip-spread-
4ing direction than its inlet section, so that the spreader
has a wedge-shaped profile. The spreader and its support
member are dimensioned and configured to permit sliiding
movement thereover of spreadable clips from the clip maga-
zine. In this way, dislodgement of the spreadable clips
from thé clip magazine onto the spreader spreads the dis-
lodged clip for ejection of the spread clip over the dis-
charge tip of the' spreader. _

One aspect of the invention provides the support mem-
ber in the form of a bail member, which may be cantilevered
and carry the spreader on its free end, or which may com-
prise, for example, a verticallyrdisposed, web~-1like rail

member supporting the spreader. The rail member may extend
parallel to or along the longitiudinal axls of the applica-
tor and a plurality of spreadable clips may be slidably car-
ried on the rall member. ' ,

In another aspect of the inventidn, the spreader is
comprised of outwardly divergling ramp members between which
a positioning recess is formed.

Other aspects of the invention provide one or more of
the following features: the clip magazine may comprise a
storage enclosdre, e.g., a storage handle, through all or
part of which the rall member extends; the rail member may

- support the spreadef in a position disposed outside the

storage enclosure or handle.
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In another aspect of the invention, the clip applica-
tor includes biasing means mounted on the applicator to urge
the spreadable clips from the cllp magazine towards the
spreader. In still another aspect, the inventlon provides
for a plurality of spreadable clips mounted seriatim within
the clip magazine,

Yet another aspect of the invention provides an im-
provement in a spreadable surgical clip having a tubular
body comprising a front face and a pair of opposed leg por-
tions extending from a bight portion and terminating at
thelr distal ends in respective bearing lips facing each
other to define therebetween a clamping slit in the front
face, and further having an opening formed in the bight
portion radially opposite the clamping slit and dimensioned
and configured to accept and péss therethrough a wedge-
shaped spreader which serves to spread apart the leg por-
tions of the clip. The improvement comprises providing a
radially extending slot extending from one bearing lip to
the opening to radially bifurcate one of the leg portions of
the clip. The inventlon also provides for an applicator
having a plurality of spreadable clips, preferably clips as
described herein, carried in the clip magazine of the appli-
cator,

A method aspect of the present invention provides a
method of applying surgical clips of the type which are
spreadable by application of a spreading force thereto and
which close upon release of the spreading force, by means of
a manual applicator which includes a spreader having an in-
let section and a discharge tip which is wider in the clip-
spreading direction than the inlet section, the method com-
prising sliding the clips over the spreader in the direction
from the inlet section to the discharge tip whereby to
spread the clips on the spreader and discharge the spread
clips over the discharge tip and onto tissue to be engaged
by the clip.

In another method aspect of the invention, the appli-
cator includes a clip magazine containing a plurality of the
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clips and the method includes moving the élips seriatim from
the clip magazine onto the spreader.

The foregoing and other aspects of the present inven~
tion will be apparent from the following disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 1s a perspective view, with parts broken away
and omitted for improved clarity of illﬁstration, of one em-
bodimenﬁ of an applicator in accordance with the present in-

vention; ,

Figure 2 is a broken section view in side elevation of
the applicator of Figure 1; ' ,

Figure 3 is a section view taken along line III-III of
Figure 2; ' '

Figure 4 is an end view taken along line IV-IV of Fig-
ure 2; , ' ' '
Figure 5 is a perspective view of a known type of
spreadable surgical clip which .the applicator of Figure 1 1is
adapted to utilize;

Figure 6 is é perspective view showing the clamping of
a scalp flap-like incision using the applicator of Figures
1-4; N o

Figure 7 1s a view generally corresponding to that of
Figure 2 showing, with part broken away, another embodiment
of an applicator in accordance ﬁith the preSent invention;

Figure 8 1s a section view taken along line VIII-VIII
of Figure 7 with the clips omitted for improved clarity of
illustration; '

Figure 9 1is a section view taken along line IX-IX of
Figure 7; _

Figure 10 is a perspective view of a spreadabie clip
adapted for use with thé'applicator of Flgures 7-9; and

Figure 11 is a rear view of the spreadable clip of
Figure 10. '

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
The applicator of the invention includes a clip maga-
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zine for the storage of a supply of clips and may be provid-
ed in a configuration wherein the clip magazine comprises a
storage enclosure which may be provided in the forming of a
storage handle suitably dimensioned and configured to be
comfortably grasped by a surgeon or other operator in the
manner illustrated in Figure 6 of the drawings, as described
more fully below. A plurality of spreadable clips 1s ar-
ranged seriatim within the storage enclosure, for example,
upon a rall member on which the clips are slidably mounted
so that they can be pushed from the rail member over a
spreader to open the clips to a spread apart condition in
which the clips are pushed off the spreader for application
in clamping engagement to a wound or incision. The term
"spreadable" clips is used herein and in the claims to refer
to clips which can be spread apart for application to tissue
and are sufficiently resilient that, upon release of the
spreading force, they close at least sufficlently to engage
or clamp the tissue to which they are applied.

Referring now to Figures 1-4 there 1s shown a clip ap-
plicator 1 comprising a generally rectangular-shaped storage
enclosure which, in the 1llustrated embodiment, comprises a
storage handle 6 having a discharge end 6a and a mounting
end 6b. Storage handle 6, which further comprises a top
wall 6c, laterally opposite side walls 6d and 6e, and a bot-
tom wall 6f, may be made of any suitable material, such as a
metal, e.g., stainless steel, or a plastilc, 1l.e., a synthet-
ic organic polymeric material. A plurality of spreadable
clips 2 is mounted seriatim upon a rail member 4 which, as
best seen in Figures 3 and 4, 1s V-shaped in cross section.
Rail member U4 is cantllever-mounted within storage handle 6
by having the loading end 4b of rail member 4 snugly fitted
within a V-shaped groove which extends through a mounting
block 8 which closes mounting end 6b of storage handle 6. A
set screw 10 is positioned within a threaded bore extending
through storage handle 6 and the upper (as viewed in Figure
4) portion of mounting block 8 in order to engage the load-
ing end 4b of rail member 4 to secure the latter in place
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within storage handle 6 by means of mounting block 8. Rail
member 4 may be provided with a suitable recess in the top
thereof for engagement by set screw 10 in order to provide a
firm, retaining fit of set screw 10 to rail member 4. Of
course, rail member 4 may be mounted within storage'handle 6
in any suitable way. For example, rall member 4 could be
shrink-fit, friction-fit or cherwise permanently encased
within mounting block 8. Thus, mounting block 8 could be
made of a plastic material which 1s molded around the end U4b
of rail member 4 which could be of serrated configuration to
improve the strength of engagement of mounting block 8 on
rail member 4. If end U4b of rail member 4 is permanently
affixed within mounting block 8, spreader 12 may be made de-
tachable from rail member U4 for reloading rail member 4 with
a fresh supply of clips, or the entire device may be dispos- _
able, i.e., designed to be discarded after its supply of
clips is used, rather than reloaded. A disposable applica-
tor eliminates the need to re-sterilize the applicator and
clips after re-loading the applicator. The disposable ap-
plicator and clips will be sterilized by the manufacturer
and appropriately sealed to malntain sterility, with the
seal being broken only at the point of use.

Regardless of the manner in which rail member 4 1is
mounted with storage handle 6, as shown in Figures 1 and 2,
rall member 4 is cantllevered to extend within and through
storage handlé 6 and extends outwardly of the discharge end
6a thereof and terminates in a free end comprising a dis-
charge section 4a of rail member 4. A spreader 12 is at-
tached to and supported by rail member 4, at the free end,
i.e., the discharge section, thereof. As used herein and in
the claims, reference to the spreéder 12 being "attached" to
the rall member includes construétion, such as that illus-~
trated, in which rail member 4 and spreader 12 are of inte-
‘gral construction, as well as cases in which spreader 12 is
a separate member elther permanently or removably affixed to
rall member 4. In any case, in the illustrated embodiment,
spreader 12 is of generally bifurcated construction being
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comprised of an upper ramp l2a and a lower ramp 12b. The
distal ends of ramps 12a and 12b define the discharge tip
12¢ of spreader 12 and a positioning recess 12d 1s formed
between ramps 12a and 12b for a purpose described below.

Referring to Figure 2, a blasing means 1s provided in
the 1llustrated embodiment by a coil spring 14, one end of
which 1s fixed within a cup-shaped retainer 16 which is
slidably mounted on rail member 4, For this purpose, cup-
shaped retainer 16 has a V-shaped groove formed 1ln the base
thereof which groove 1s dimensioned and conflgured to snugly
but slidably fit over rail member 4. The other end of coil
spring 14 is fixed within a collar 8a formed on the inner
face of mounting block 8. The biasing means, although use-
ful, 1s not essentlal to the device of the inventlon. The
clips may be gravity-fed to the spreader 12 by simply tip-
ping the applicator 1 to point the dilscharge tip 12¢ of
spreader 12 downwardly. Optionally, a welght may be slid-
ably mounted on rail member 4 behind the last clip, 1l.e.,
between the last clip and mounting block 8, to facilitate
gravity feed of the clips by preventing one or more of the
clips, which are rather light, from jamming and hanglng up
on rail member 4.

Figure 5 shows a typlical spreadable clip 2, which 1s
of generally tubular construction and has formed in its
front face portion (unnumbered) a longitudinally extending,
tooth-contoured slit 20 extending along its entire longitu-
dinal length and defining opposed bearing lips 20a and 20b.
Clip 2 has opposing spreadable leg portions emanating from
the rear or bight portion of the clip 2 and terminating in
respective bearing 1ips 20a and 20b which lie on either side
of, and cooperate to define therebetween, slit 20. A gener-
ally rectangular-shaped opening 22 is formed in the rear or
bight portion of the generally cylindrical shaped wall of
the c¢lip 2. Opening 22 is located radially opposite and
centered on longitudinally extending slit 20. Clip 2 is
made of any suitable resilient material, such as a steril-
izeable plastic or metal such as, for example, stainless

PCT/US87/02063
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steel. As the clip 2 is made of a resilient material, the
leg portions of the clip on opposite sides of slit 20 can be
spread apart by applying a spreading or separatingrforce
thereto and will come back together to a closed, clamping
position upon release of the spreading force. In the illus-
trated embodiment, the body of the clip 2 is of generally
tubular configuration and the bearing lips 20a, 20b are
spaced slightly apart when the clip is unstressed, i.e.,
when the legs'of the clip are not spréad apart. However,
any other suitably designed clips may be used in the appli-
cator of the present'in&ention.

As shown in Figures 1, 2 and 3, a plurality of clips 2
1s slidably mounted within the storage enclosure provided by'
storage handle 6. In the illustrated embodiment, the clips
2 are slidably mounted within storage handle 6 by being
threaded on a rail member 4 which extends through rectangu-

lar-shaped openings 22 (Figure 5) in the clips 2 and between

opposite 1lips 20a, 20b. (As used herein and in the claims,
"threaded" refers to the aforesald type of thread-through-
a=-needle arrangement, and should not be confused with utili-

zation of screw-threads.) The toothed contour of lips 20a,

20b cooperate with the V;shaped profile of rail member 4 to
help retain clips 2 centered on rail member 4, even when in-
dividual clips 2 are outside of storage handle 6, as illus-

'~ trated in Figures 1 and 2.

A plurality of clips 2 may be loaded onto rail member
4 by loosening set screw 10 and withdrawing rail member U4
from storage handle 6 through the discharge end 6a thereof,
i.e., leftwardly as viewed in Figure 2. A plurality of
clips 2 is then threaded onto rail member 4 by sliding the
clips over the loading end 4b of rail member 4. When the
desired number of clips has been loaded so as to substanti-
ally fi11 rail member 4 from.discharge section 4a thereof,
leaving a suitable length of rail member 4 adjacent loading
end 4b thereof clear of clips 2, loading end 4b of rail mem-
ber 4 is inserted into discharge end 6a of storage handle 6,
and moved therein (rightwardly as viewed in Figure 2) to
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thread rall member 4 through the V-shaped opening in cup-
shaped retainer 16, through coil spring 14 and into the
V-shaped groove in mounting block 8. Preferably, the inter-
ior dimensions of storage handle 6 are sized to slidably en-
gage the top, bottom and opposite side edges of clips 2 so
that the clips serve to center rail member 4 and guide it
into the V-shaped grooves provided in cup-shaped retainer 16
and mounting block 8. As noted above, rail member U4 prefer-
ably has formed in the top thereof adjacent loading end 4b a
circular recess (not shown) shaped to receive the bottom end
of set screw 10. If set screw 10 is only slightly loosened
while rall member 4 is being inserted into storage handle 6,
engagement of the recess in rall member 4 by set screw 10
will help to determine when rail member 4 has been pushed
the correct distance into storage handle 6. Set screw 10 is
then tightened and the clip applicator is ready for use.
Figure 6 1llustrates use of the clip applicator of the
invention in cranial surgery and shows the head of a patient
wearing a skull covering 24 which has a circwlar opening
(unnumbered) in the top thereof to expose a shaved portion S
of the patient's scalp. A U-éhaped, generally semi-circular
incision has been made in the patient's scalp and the re-
sultant flap F of the scalp has been raised by the surgeon
who has applied a series of seven clips 2 along the incision
line in the scalp, and is shown in the process of applying a
second clip 2 to the periphery of the raised flap F. Addi-
tional clips may be placed about the periphery of the flap F
and along the remaining unclipped portion of the inc;sion in

the scalp for control of bleeding.
In use, storage handle 6 1s grasped within the closed

palm of the hand with the surgeon's thumb positioned over
the top wall 6¢c thereof, with the tip of the thumb engaging
the clip 2 which is positioned exteriorly of storage handle '
6. The mode of gripping the clip applicator is shown 1in
Figure 6, in which most of the applicator 1s obscured by the
surgeon's hand. The lead clip 1s pushed by the surgeon onto
spreader 12 and this results in spreading apart the legs of
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the lead clip 2 as shown in Figure 2. With the spread-apart

lead clip 2 thus positioned, the surgeon places the applica-
tor adjacent'the incision to be clamped together by the clip
and pushes the clip in the direction indicated (in Figures 2
and 6) by the arrow P over the discharge tip 12¢ defined by
the distal or free ends of ramps 12a and 12b. The position-
ing recess 12d provided between ramps 12a and 12b is well
adapted to receive therein the edge or lip of the wound to
be closed or clamped so as to facilitate the ability of the
surgeon to precisely position the clip. For example, in
Figure 6 the surgeon is shown applying a clip 2 to the peri-
phery of a flap F incised from a human scalp to clamp the
flap F to control bleeding from the edges thereof. Posi-
tionihg recess 12d admits the edge of flap F between ramps
12a and 12b to provide the surgeon with maneuvering room to
selectively position the clip 2 at the edge of the wound.
Upon pushihg the clip 2 over the discharge tip 12c¢ of
spreader 12, the natural resiliency of the ciip causes the
spread-apart legs to close in clamping engagement upon the
incision or wound. 7 '

Referring now to Figure 7 there is shown the discharge
end of an applicator in accordance with another embodiment
and in which parts corresponding to those of the Figure.l
embodiment are 1identically numbered except for the addition
of a prime indicator. The spreadable clips 1llustrated in
Figures 10 and 11 are'generally similar to the clip of Fig-
ure 5 but are slotted, as described below, in order to par-
ticularly adapt them to be employed with the applicator of
Figure 7. In the Figure 7 embodiment, a storage enclosure
is provided by storage handle 6' which terminates at dis-
charge end 6a' and, exteriorly of which, a spreader 12!' is
supported upon a support member comprising, in the 1llus-

‘trated embodiment, a rail member 4'.  Spreader 12' is simi-

lar in general configuration to spreéder 12 of the Figure 1
embodiment and comprises an upper ramp 12a', a lower ramp
12bt, a discharge'tip 12¢' and a positioning recess 124'.
As best seen by referring to Figures 7 and 8 jointly, rail .
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member 4' comprises a vertically positioned, web-like member
which extends substantially parallel to the longitudinal ax-
is of storage handle 6'. In the embodiment illustrated 1n
Figure 7, rall member 4' terminates at approximately the
discharge end 6a' of storage handle 6'. However, in an al-
ternate embodiment, rail member 4' could extend through all
or most of storage handle 6'. Only a single clip 2' is
shown in Figure 7, for improved clarity of 1llustration, and
1t is shown positioned beyond inlet face 18' (Figures 7 and
8) of rail member 4'. Rall member 4', including its inlet
face 18' and the 1inlet section of ramp 12', are seen to have
a T-shaped cross-section as best seen in Figures 8 and 9.
As best appreclated with respect to Figure 9, slit 20' form-
ed between bearing lips 20a' and 20b' of clip 2' (Figure 10)
is wide enough to accept inlet face 18' of rail member 4' so
that clip 2' can be pushed onto rail member 4' and then
spreader 12'. The outward divergence of upper ramp l2a' and
lower ramp 12b' serves to spread apart the legs of c¢lip 2'.
As noted above, the clip 2' of Figures 10 and 11 1is
similar in construction to that of Figure 5, and correspond-
ing parts are identically numbered to those of the Figure 5
embodiment, except for the addition of a prime indicator.
Rectangular opening 22' in the rear or bight portion of clip
2' 1s dimensioned so as to accept and pass over the widest
portion (at discharge tip 12c¢') of spreader 12'. In order
to permit sliding movement over spreader 12' of spreadable
clips 2', spreadable clips 2' are provided with a slot 26
which extends radially of the clip from bearing lip 20b' to
rectangular opening 22' so that the lower half (as viewed in
Figures 10 and 11) of clip 2' is bifurcated. The width of
slot 26 1is sized to accept therein the width of rall member
4' so that clip 2' is "threaded" upon rail member 4'., As
noted above, rail member 4' may extend through most or all
of storage handle 6' and, when it does, 1t serves to assist
in aligning clips 2' within storage handle 6'. However, as
wlll be appreciated from Figure 9, the interior of storage
handle 6' may be configured and dimensioned so as to slid-
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case, 1t may not be necessary to extend rail member 4'
throughout'the length of storage handle 6' and rail member
4' may be terminated, say at about discharge end 6a' so as
to engage each clip 2' just before or as it exits storage
handle 6'. Storage handle 6' will guide and align clips 2!
until they clear discharge end 6a' at or prior to which time
the clips 2' engage rail member 4', which serves to assist
in guiding the clips 2' onto spreader 12°'.

In addition to the 1llustrated use of applying hemo-
static surgical clips to control bleeding, the applicator of
the invention may be used to apply spreadable clips to close
a wound or generally, to apply spreadable clips to tissue
for any purpose including emergency treatment or any situa-
tion in which tissue or other material must be clipped or
clamped for any reason. -The applicator of the present in-
vention provides rapid application of the clips without the
need to load individual clips onto an applicator one at a
time. This has obvious advantages, e.g., in reducing the
time required for surglcal procedures, therefore reducing
the time the patient must be kept under anesthesia. In some
surglcal procedures, as much as twenty minutes may be saved
by using the applicator of the present invention instead of
prior art devices requiring one-at-a-time loading of clips.
The applicator of the present invention is also useable with
elther the left or right hand, at any angle which the sur-
geon or operator finds to be convenient. 7

The applicator of this invention may be used in a num-
ber of different applications including applying hemostatic
surgical eclips to control bleeding, applying spreadable
clips to close a wound or incision, or generally to apply
spreadable clips for any purpose. Generally, reference to a
"surgical" clip is intended to broadly include clips de-
signed to be applied to human or animal or other tissue in

' surgical, medical, experimental or other procedures.

While the invention has been described in connection
with specific preferred embodiments thereof, it will be ap-
preciated upon a reading and understanding of the foregoing

-
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that numerous alterations and modifications to the preferred
embodiments may be made which nonetheless lie within the
scope of the invention and the appended clalms.
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THE CLAIMS
What is claimed is:

1. A manual applicator for the application of. spreada—
ble surgical clips, comprising:

a clip magazine having a clip discharge section and
dimensioned and configured to releasably retain therein a
plurality of spreadable clips; and 7

a spreader mounted on said clip magazine by a sup-
port member and having an inlet section dispdsed adjacent to
the c¢llp discharge séction'of the magazine and a dischaﬁge ,
tip which is wider in the clip-spreading direction than its
inlet section, so that the spreader has a wedge-shaped pro-
file, the spreader and its support member being dimensioned
and configured to permit sliding movement thereover of
spreadable clips from the clip magazine; '
whereby dislodgement of the spreadable clips from the clip
magazine onto the spreadef spreads the dislodged ¢lip for
ejecﬁion of the spread clip oyver the dischargé tip-of the
spréader.

2. The applicator of claim 1 wherein the support mem-
ber comprises a web-like rail member.

3. The applicator of claim 2 wherein the raill member
extends parallel to the longitudinal axis of the applicator.

4. The applicator of claim 3 wherein the rail member
extends through the clip magazine and clips contained there-
in are slidably mounted upon the rail member.

5. The applicator of claim 1 wherein the spreader has
outwardly diverging ramp members between which a positioning
recess 1is formed.

6. The applicator of claim 1 wherein the support mem-
ber comprises a rail member which extends at least part way
through the clip magazine and is dimensioned and configured
to slidably carry the spreadable clips thereon.

7. The applicator of claim 6 wherein only one end of
the rail member is supported on the applicator so that the
rall member is cantilevered and supports the spreader on its
free end.
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8. The applicator of claim 7 wherein the rail member
has a cross-sectional profile which 1s dimensioned and con-
figured to be engaged by the spreadable clips so as to re-
tain the clips in oriented, slidable movement along the rail
member.

9. The applicator of claim 1 wherein the clip magazine
compbises a storage enclosure.

10. The applicator of claim 9 wherein the storage en-
closure comprises a storage handle which is dimensioned and
configured to be hand held during utilization of the appli-
cator.

11. The applicator of claim 10 wherein at least a por-
tion of the storage enclosure 1is sufficlently transparent to
show the quantity of c¢lips contained therein.

12. The applicator of claim 10 wherein the support mem-
ber comprises a rail member which extends at least part way
through the storage handle and supports the spreader outside
the storage handle.

13. The applicator of claim 12 wherein the rail member
is cantilevered, with one end thereof supported by the stor-
age handle and the opposite, free end carries the spreader.

14. The applicator of claim 1 including biasing means
mounted thereon to urge the spreadable clips from the clip
magazine towards the spreader.

15. The apparatus of claim 14 wherein the support mem-
ber comprises a rall member on whlch spreadable c¢lips are
slidably mounted and the blasing means 1s carried on the
rail member.

16. The applicator of claim 1 including a plurality of
spreadable clips carried within the c¢lip magazine.

17. The applicator of claim 16 wherein the spreadable
clips comprise clips respectively having a tubular body com-
prising a front face and a pair of opposed leg portions ex-
tending from a bight portion and terminating at thelr distal
ends 1in respective bearing lips facing each other to define
therebetween a clampling slit in the front face, an opening
formed in the bight portion radlally opposite the clamplng
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Slit and dimensioned and'configured to accept and pass the
spreader therethrough, whereby to spread apart the leg por-
tions of the clip.

'18. The applicator of claim 17 wherein the support mem-
ber of the applicatdr 1s a cantilevered rail member and the
clips are slidably mounted upon the pailimember'which passes
through the rectangular opening and the clamping slit of re-
spective clips. o -

19. The applicator of claim 17 wherein respectlve ones
of the clips have a radlally extending slot extending from
one beabing l1ip to the rectangular opening to radially bi-
furcate one of the leg portions of the clip.

20. The applicator of claim 19 wherein the support mem-
ber comprises a web-like Eail mémber and the radially ex-
tending slot of the clips is aligned with the rail member to
accept the rail member slidably therein. '

2l. The applicator of claim 20 wherein the clips are -
slidably mounted upon the rail member which passes through
the radially extending slots of the clips. o _

22. The applicator of claim 1 wherein the support mem-
ber comprises a rall member extending at least part way
through the clip magazine and including a plurality of
spreadable clips carried on the'rail member within the clip
magazine. '

23. A manual applicator for the application of spread-
able surgical clips, comprising: 7 ,

a clip magazine comprising a storage handle having
mounted therein a rail member which is dimensioned and con-
figured to receive a plurality of spreadable surgical clips
slidably carried thereon and upon which is suppofted'a
spreader having an inlet section facing the storage handle
and a discharge tip at its end opposite its inlet section,
the spreader being wider in the clip-spreading'direction at
its discharge tip than at its inlet section so as to have a
wedge-shaped profile in the clip-spreading direction;
whereby dislodgement of the spreadable surgical clips from
the rail member onto the spreader spreads_tﬁe dislodged clip

ity
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on the spreader, from which the spread clip may be ejected
over the discharge tip thereof.

24, The applicator of claim 23 including blasing means
mounted thereon to urge the spreadable clips from the rail
member towards the spreader.

25. The applicator of claim 23 including a plurality of
spreadable clips carried within the clip magazine thereof.

26. The applicator of claim 23 wherein the plurality of
spreadable cllps are mounted serlatim on the rail member.

27. In a spreadable surgical clip having a tubular body
comprising a front face and a palr of opposed leg portions
extending from a bight portion and terminating at thelr dis-
tal ends in respective bearing lips facing each other to de-
fine therebetween a clamping slit in the front face, and
further having an opening formed in the bight portion radi-
ally opposite the clamping slit and dimensioned and config-
ured to accept and pass therethrough a wedge-shaped spreader
which serves to spread apart the leg portions of the clip,
.the improvement comprising a radially extending slot extend-
ing from one bearing lip to the opening to radially bifur-
cate one of the leg portlions of the clip. )

28. A method of applying surgical clips of the type
which are spreadable by application of a spreading force
thereto and which close upon release of the spreading force,
by means of a manual applicator which includes a spreader
having an inlet section and a discharge tip which 1s wider
in the clip-spreading direction than the inlet section, the
method comprising sliding the clips seriatim over the
spreader in the direction from the inlet section to the dis-
charge tip whereby to spread the clips on the spreader and
discharge spread clips over the discharge tip and onto tis-
sue to be engaged by the clip.

29. The method of claim 28 wherein the applicator in-
cludes a clip magazine containing a plurality of the clips
and including moving the clips seriatim from the clip maga-

zine onto the spreader.

PCT/US87/02063
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AMENDED CLAIMS
[received by the International Bureau on 02 February 1988 (02.02 838);
original -claims 129 replaced by new claims 1—30 (5 pages)]

1. A manual applicator for the applicatiqn of spread-
able surgical clips, the applicator comprising: '

a clip magazine having a clip discharge section and
being dimensioned and configured to releasably retain within
sald magazine a plurality of spreadableVCIips; and a spread-
er mounted on said clip magazine and having a'wedge-shaped
profile which diverges in a clip-spreading direction, the
spreader having an inlet section dlsposed adjacent to the
discharge end of the magazine and a discharge tip which is
wider in the clip-spreading directlon than its inlet sec-
tion, thereby providing said wedgé—shaped pPofiie;

the improvement comprising that the spreader is
mounted on the clip magazine by means of a rail member, at
least part of which is disposed between thé’spreader and the
discharge end of the magazine to receive spreadable clips
from the magazine for guided movement of the clips along the
rall member and onto the spreader, the spreader and the rail
member being dimensioned and configured to permit sliding
movement thereover of the clips whereby dislodgement of the
spreadable clips from the clip magazine onto the spreader
spreads the dislodged clip for ejection of the spread clip
over the discharge tip of the spreader. _

2. The applicator of claim 1 wherein the rail member
1s cantilevered and supports the spreader on the free end of
the hail member.

3. The applicator of claim 2 wherein the rail member
extends parallel to the longitudinal axis of the applicator.

4. The applicator of claim 3rwherein:the rail member
extends through the clip magazine and clips contained in the
magazine are slidably mounted upon the rail member.

5. The applicator of claim 1, claim 2, claim 3 or
claim 4 wherein the rail member has a cross-séctibnal pro-
file which is dimensioned and configured to be engaged by
the spreadable clips so as to retain and orient the clips in
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slidable movement along the rail member.

6. The applicator of claim 5 wherein the clips contain
openings therein and are threaded onto the rall member by
- means of saild openings.

7. The applicator of claim 5 wherein the rall member
extends at least part way through the clip magazine and 1is
dimensioned and configured to slidably carry the spreadable
clips thereon.

8. The applicator of claim 1 wherein the spreader has
outwardly diverging ramp members between which a positioning
recess 1s formed.

9. The applicator of claim 1 wherein the clip magazine
comprises a storage enclosure which 1is dimensioned and con-
figured to comprise a storage handle capable of being hand
held during utilization of the applicator.

10. The applicator of claim 9 wherein at least a por-
tion of the storage enclosure is sufficlently transparent to
show the quantity of clips contained therein.

11. The applicator of claim 9 wherein the rall member
extends at least part way through the storage handle and
supports the spreader outside the storage handle.

12. The applicator of claim 11 wherein the rall member
1s cantilevered, with one end thereof supported by the stor-
age handle and the opposite, free end carries the spreader.

13. The applicator of claim 1, claim 2, claim 3 or
claim 4 wherein the dischargerend is dimensioned and con-
figured to facilitate dislodgement by thumb or other finger

of the spreadable clips.
14. The applicator of claim 1 including bilasing means

mounted thereon to urge the spreadable clips from the c¢lip
magazine towards the spreader.

15. The apparatus of claim 14 wherein the spreadable
clips are slidably mounted on the rail member and the blas-
ing means 1s carried on the rail member.

16. The applicator of claim 1 including a plurality of

spreadable clips carried within the clip magazine.
17. The applicator of claim 16 wherein the spreadable
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clips comprise clips respectively having a tubular body com-
prising a front face and a pair of opposed leg portions ex-
tending from a bight portion and terminating at thelr distal
ends in respective bearing lips facing each other to define
therebetween a clamping slit in the front face, an opening
formed in the bighf portlon radlally opposite the clamping
slit and dimensioned and configured to accept and pass the
spreader therethrough, whereby to spread apart the leg por-
tions of the clip. 7

18. The applicator of claim 17 whéfein the rail member
is a cantilevered rail member and the clips are slidably
mounted upon the rall member which passes through the rec-
tangular opening and the clamping slit of respective clips.

19. The applicator of claim 17 wherein respective ones
of the clips have a radially extending slot extending from
one bearing 1lip to the rectangular opening to radially bi-
furcate one of the leg portions of the clip.

20. The applicator of claim 19 wherein the rail member
comprises a web-llke rall member and the radially extending
slot of the clips is aligned with the rail member to accept
the rail member slidably therein.

21l. The applicator of claim 20 wherein the clips are
slidably mounted upon the rall member which passes through
the radially extending slots of the clips.

22. The applicator of claim 1 wherein the rail member
extends at least part way through the clip magazine, and
further including a plurality of spreadable clips carried on
the rall member within the clip magazine.

23. A manual applicator'for the applidation of spread-
able surgical ciips, the applicator comprising:

a c¢lip magazine'comprising a storage handle therein
and upon which is supported a spreader having an inlet
sectlon facing the storagé handle and a discharge tip at its
end opposite its inlet section, the spreader being wider in
the clip-spreading direction at its discharge tip than at
its inlet sectlion so as to have a wedge-shaped profile in
the clip-spreading direction;
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the improvement comprising that the spreader 1s supported at
one end of a rail member which is mounted on said clip maga-
zine and dimensioned and configured to recelve for sliding
movement thereon a plurallty of spreadable surgical clips,
whereby dislodgement of the spreadable surgical clips from
the rall member onto the spreader spreads the dislodged clip
on the spreader, from which the spread clip may be ejected
over the discharge tip thereof.

24. The applicator of claim 23 including biasing means
mounted thereon to urge the spreadable clips from the rall
member towards the spreader.

25. The applicator of claim 23 including a plurality of
spreadable clips carried within the clip magazine thereof.

26. The applicator of claim 23 wherein the plurallty of
spreadable clips are mounted seriatim on the rall member.

27. In a spreadable surglcal clip having a tubular body
comprising a front face and a pair of opposed leg portions
extending from a bight portion and terminating at thelr dis-
tal ends in respective bearing lips facling each other to de-
fine therebetween a clamping slit in the front face, and
further having an opening formed in the bight portion radi-
ally opposite the clamping slit and dimensioned and config-
ured to accept and pass therethrough a wedge-shaped spreader
which serves to spread apart the leg portions of the clip,
the improvement comprising a radially extending slot extend-
ing from one bearing lip to the opening to radially bifur-
cate one of the leg portions of the clip.

28. A method of applying surglcal clips of the type
which are spreadable by application of a spreading force
thereto and which close upon release of the spreading force,
by means of a manual applicator which includes a spreader
having an inlet section and a discharge tip which 1s wider
in the clip-spreading direction than the inlet section, the
method comprising sliding the clips seriatim over the
spreader in the direction from the inlet sectlon to the dis-
charge tip whereby to spread the clips on the spreader and
discharge spread clips over the discharge tip and onto tis-

PCT/US87/02063
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sue to be engaged by the clip.

29. The method of claim 28 wherein the applicator in-
cludes a clip-magazine containihgra pluralify of fthe clips
and including moving the clips seriatim from the clip maga- :
zine onto the spreader.

30. The method of claim 28 or claim 29 including slid-
1ng the clips over the spreader by thumb or other finger.

a
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STATEMENT UNDER ARTICLE 19

Responsive Eo the international search r’éepor-t mailed
by the International Searching Authority on 02 December
1987, please amend the claims by substituting for the ori-
ginal Claims 1 - 29 new Claims 1 - 30, as set forth in the
attached replacement pages 14 to 17a.
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U.S. Patent 4,353,157 (Sato) discloses a paper-clip-
ping tool which employs a pair of bifurcated clip opening
members (spreaders) and a clip driving member for applying
individual clips to a sheaf of papers or the like. A plur-
ality of the clips is loaded single file in a guldeway or
magazine and the clips are individually discharged by the
driving member. A pair of clip'opening members 20 (Figure
4) are mounted in spaced~-apart, parallel relatlonship near
the discharge end of the applicator. The clips (Figure 1)
have a pair of extending lugs 3 which are wider than the
blght portion of the clip and therefore engage the flat end
portion 21 (Figure 6) of the clip spreader and are driven
over 1inclined leg portions 23 and onto fiat'portions 24 for
spreading open the clip (Figure 7) to engage a sheaf of
papers or the like (Figure79).

As 1llustrated in Figures 15-20, a plurality of metal
spring clips is aligned in the handle of the device, and a
thumb-operated clip driving member 370 (Figure 19), is em-
ployed to drive individual clips onto the spreader device
320 (Figure 17). -

In constrast, the amended claims define a surgical
c¢lip applicator having a spreadeb'device—mounted on a rail
member over which the clips are passed and guided onto the
spreader. Dependent claims recite the feature of threading
the clips on the rail member, which may be a cantilevered
rail member, at the end of which the spreader, wh1ch may be
a single spreader rather than a pair of opposed spreaders,
is supported. "

The rail member which supports the spreader'also
serves to recelve and guide the clip In a properly oriented

direction onto the spreader for discharge over the dis-
charged tip thereof..
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