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Description

FIELD OF THE INVENTION

[0001] The invention relates to the field of surgical clip
application.

BACKGROUND

[0002] In order to operate on a given tissue or a blood
vessel, surgeons must ligate or occlude nearby blood
vessels to prevent patient blood loss. Surgeons employ
small surgical clips and long cartridges within the clip
appliers to ligate or occlude blood vessels, or other tu-
bular structures such as but not limited to cystic duct,
uterine tubes, etc, in laparoscopic and endoscopic sur-
gical procedures. These surgical clips need to perform
multiple functions.
[0003] First, the surgical clip must be securely located
on the blood vessel. Movement or slippage of the surgical
clip on the vessel should be minimized or eliminated once
the clip has been applied. Second, the surgical clip should
completely close the blood vessel to which it is applied.
Movement or slippage of the surgical clip or failure to fully
close a blood vessel may cause blood loss, a lethal drop
in blood pressure, or result in a hematoma that may cause
pressure on surrounding tissue, or local infection. Third,
the surgical clip should be designed to minimize damage
to the closed blood vessel and surrounding tissue as
much as possible. Surgical clips that cause tissue or
blood vessel damage may result in internal bleeding, a
lethal drop in blood pressure, infections, or longer recov-
ery periods.
[0004] There are a variety of medical devices and pro-
cedures used for applying surgical clips. Typically they
require one or more surgical incisions, prolonging recov-
ery and leading to potential complications, such as infec-
tions.
[0005] Laparoscopic surgery is an increasingly popular
form of surgery. In laparoscopic surgery, several small
incisions are made in the patient’s abdomen and a tube,
or a trocar, is inserted through each incision. These tro-
cars often range in size between 5, 8, 10 and 12 mm in
diameter. The surgical instruments, including staple or
clip applicators and extractors, are inserted through the
trocars. Laparoscopic procedures generally require that
any instrumentation inserted into the body be sealed, i.e.,
provisions must be made to ensure that gases do not
enter or exit the body through the laparoscopic incision
as, for example, in surgical procedures in which the sur-
gical region is insufflated. The incisions that are per-
formed in order to introduce the trocars, may cause post-
operative pain; prolonged recovery, and scars. Addition-
ally, these incisions may results in local hernia, or weak-
ness of abdominal wall and local infections.
[0006] The foregoing examples of the related art and
limitations related therewith are intended to be illustrative
and not exclusive. Other limitations of the related art will

become apparent to those of skill in the art upon a reading
of the specification and a study of the figures. Document
US2005/107809 discloses an apparatus for applying
clips, each of the clips including a proximal end having
a pair of opposed jaws and a distal end including a linking
feature, where the clips are linked to one another to form
a clip chain with a linking feature.

SUMMARY

[0007] The present invention is disclosed in the ap-
pended set of claims.
[0008] There is provided, in accordance with an em-
bodiment, a laparoscopic clip applier comprising: a han-
dle, a rigid sleeve extending from the handle, a trigger
connected to said sleeve to advance or retract said
sleeve with respect to the handle, multiple interconnected
clips, each being normally-open by a proximal spring in-
tegral to the clip, where the clips are housed in the sleeve,
and where the clips are provided with a self-locking mech-
anism at their distal end, and where each of the clips,
when housed within the sleeve, is closed and unlocked,
and a deployment mechanism operable by the handle
and configured to: advance the clips towards a distal end
of the sleeve, thereby positioning a most distally-posi-
tioned clip of the clips for deployment by exposing the
clip from the distal end of the sleeve, where the exposing
causes the most distally-positioned clip to open, advance
the sleeve relative to the exposed clip to close the ex-
posed clip over a bodily tissue until the self-locking mech-
anism of the exposed clip engages, thereby deploying
the exposed clip, and retract the sleeve relative to the
exposed clip, thereby exposing an interconnecting mech-
anism disposed at a proximal end of the exposed clip, to
enable disconnecting the exposed clip from the clips
housed in the sleeve.
[0009] In some embodiments, the clip applier further
comprises a Veress needle comprising: the rigid sleeve,
and an outer sleeve with a sharp distal end, where the
distal end of the most distally-positioned clip provides a
blunt distal end for the rigid sleeve, and where the clips
are deployed via a perforation made by the sharp distal
end.
[0010] In some embodiments, the clip applier further
comprises one or more prongs, where the self-locking
mechanism is activated by a moment applied on the ex-
posed clip by the prongs.
[0011] In some embodiments, the prongs are disposed
with the inner sleeve, and where the self-locking mech-
anism is activated by engaging the prongs with one or
more niches provided with the exposed clip.
[0012] In some embodiments, the prongs are disposed
with a pair of arms of the clip, and where the self-locking
mechanism is activated by engaging the prongs with the
advancing sleeve.
[0013] In some embodiments, the self-locking mecha-
nism comprises an elastic hook disposed at a distal end
of a clip arm of the exposed clip, where the elastic hook
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is biased outwards, and where the elastic hook is folded
inwards when the clip is housed within the sleeve and
protrudes outwards when the clip is exposed from the
sleeve.
[0014] In some embodiments, a length of the elastic
hook is greater than an inner diameter of the sleeve.
[0015] In some embodiments, the deployment mech-
anism includes a pusher for advancing the clips, where
a proximal portion of the pusher is alternately flexible for
bending into a coil configuration and allowing the pusher
to be housed in the handle, and a distal portion of the
pusher is alternately straight and rigid for advancing the
clips in the sleeve.
[0016] In some embodiments, the deployment mech-
anism includes one or more protrusions for engaging the
pusher to control movement of the pusher from the coil
configuration to the straight rigid pusher for advancing
the clips.
[0017] In some embodiments, the clip applier further
comprises a dial for rotating the sleeve in synchrony with
the clips, where a ball and socket joint provided with the
pusher enables the handle to remain stationary relative
to the rotated clips.
[0018] In some embodiments, a pair of clip arms of the
interconnected clips housed in the sleeve are oriented
lengthwise along a length of the sleeve.
[0019] In some embodiments, the clips are made, at
least partially, of superelastic material.
[0020] In some embodiments, an axial distance be-
tween the exposed clip and the handle throughout the
sleeve advancement steps remains constant.
[0021] In some embodiments, a diameter of the rigid
sleeve is micro-laparoscopic.
[0022] In some embodiments, the clips are made of
Nitinol.
[0023] There is further provided, in accordance with an
embodiment, a laparoscopic clip applier comprising: a
handle, a rigid sleeve extending from the handle, multiple
interconnected, normally-closed clips where the clips are
housed in the sleeve, and where each of the clips, when
housed within the sleeve, is closed, and a deployment
mechanism operable by the handle and configured to:
advance the clips towards a distal end of the sleeve,
thereby positioning a most distally-positioned clip of the
clips for deployment by exposing the clip from the distal
end of the sleeve, retract the sleeve relative to the ex-
posed clip in a first step to open the exposed clip by com-
pressing a hinge of the clip, retract the sleeve relative to
the exposed clip in a second step to close the exposed
clip over a bodily tissue, and retract the sleeve relative
to the exposed clip to expose an interconnecting mech-
anism disposed at a proximal end of the exposed clip
and enable disconnecting the exposed clip from the clips
housed in the sleeve.
[0024] In some embodiments, the clip applier further
comprises a Veress needle comprising: the rigid sleeve,
and an outer sleeve with a sharp distal end, where the
distal end of the most distally-positioned clip provides a

blunt distal end for the rigid sleeve, and where the clips
are deployed via a perforation made by the sharp distal
end.
[0025] In some embodiments, the hinge is compressed
by at least one protrusion disposed at the distal end of
the retracting sleeve.
[0026] In some embodiments, the deployment mech-
anism includes a pusher for advancing the clips, where
a portion of the pusher is alternately flexible for bending
into a coil configuration allowing the pusher to be housed
in the handle, and a distal portion of the pusher is alter-
nately straight and rigid for advancing the clips in the
sleeve.
[0027] In some embodiments, the deployment mech-
anism includes one or more protrusions for engaging the
pusher to control the advancement of the pusher from
the coil configuration to the straight rigid pusher for ad-
vancing the clips.
[0028] In some embodiments, the clip applier further
comprises a dial for rotating the sleeve in synchrony with
the clips, where a ball and socket joint provided with the
pusher enables the handle to remain stationary relative
to the rotated clips.
[0029] In some embodiments, a pair of clip arms of the
interconnected clips are oriented lengthwise with the
sleeve.
[0030] In some embodiments, the clips are made of
superelastic material.
[0031] In some embodiments, an axial distance be-
tween the exposed clip and the handle throughout the
sleeve retraction steps remains constant.
[0032] In some embodiments, a diameter of the rigid
sleeve is micro-laparoscopic.
[0033] There is further provided, in accordance with an
embodiment, a laparoscopic clip applier comprising: a
handle, a rigid sleeve extending from the handle, multiple
clips, that are normally-opened by a proximal spring,
where the clips are housed in the sleeve, and where the
clips are provided with a self locking mechanism at their
distal end, and where each of the clips, when housed
within the sleeve, is closed and unlocked, and a deploy-
ment mechanism operable by the handle and configured
to: advance the clips towards a distal end of the sleeve,
thereby positioning a most distally-positioned clip of the
clips for deployment by exposing the clip from the distal
end of the sleeve, where the exposing causes the most
distally-positioned clip to open, advance the sleeve rel-
ative to the exposed clip to close the exposed clip over
a bodily tissue until the self locking mechanism of the
exposed clip engages, thereby deploying the exposed
clip.
[0034] In some embodiments, a distance between the
exposed clip and the handle throughout the moving, clos-
ing and locking steps remains constant.
[0035] In some embodiments, the clip applier further
comprises a Veress needle comprising: the rigid sleeve,
and an outer sleeve with a sharp distal end, where the
distal end of the most distally-positioned clip provides a

3 4 



EP 3 046 482 B1

4

5

10

15

20

25

30

35

40

45

50

55

blunt distal end for the rigid sleeve, and where the clips
are deployed via a perforation made by the sharp distal
end.
[0036] In some embodiments, the deployment mech-
anism includes one or more ratchets for advancing and
deploying the clips.
[0037] In some embodiments, the clip applier further
comprises one or more prongs, where the self locking
mechanism is activated by the prongs.
[0038] In some embodiments, the clips housed in the
sleeve rotate in synchrony with a rotation of the sleeve.
[0039] In some embodiments, a pair of clip arms of the
clips are oriented lengthwise with the sleeve.
[0040] In some embodiments, the clips are made of
superelastic material.
[0041] In some embodiments, a diameter of the rigid
sleeve is micro-laparoscopic.
[0042] There is further provided, in accordance with an
embodiment, a laparoscopic clip applier comprising: mul-
tiple clips, a rigid sleeve housing the multiple clips, where
a pair of clip arms of the clips are oriented lengthwise
along a length of the sleeve, and a deployment mecha-
nism for deploying the multiple clips from a distal end of
the sleeve via a perforation made by a needle that is
provided with the distal end of the sleeve.
[0043] In some embodiments, the sleeve and the nee-
dle form a Veress needle.
[0044] In some embodiments, the clip applier further
comprises a handle for operating the deployment mech-
anism.
[0045] In some embodiments, the deployment mech-
anism includes a clip advancement mechanism for ad-
vancing the clips in the sleeve to expose a most distally
positioned clip of the clips housed in the sleeve from the
distal end of the sleeve.
[0046] In some embodiments, the deployment mech-
anism further comprises a sleeve maneuvering mecha-
nism for advancing and retracting the sleeve with respect
to the exposed clip, thereby controlling a deployment of
the exposed clip.
[0047] In some embodiments, the clips are intercon-
nected in the sleeve via a head disposed at a distal end
of a proximal clip interconnected to a tail disposed at the
proximal end of a distal clip.
[0048] In some embodiments, the clip advancement
mechanism includes a pusher for advancing the clips in
the sleeve where a proximal portion of the pusher is al-
ternately flexible for bending into a coil configuration and
allowing the pusher to be housed in the handle, and a
distal portion is alternately straight and rigid for penetrat-
ing the sleeve to advance the clips in the sleeve.
[0049] In some embodiments, the clip applier further
comprises a dial for rotating the sleeve in synchrony with
the clips, where a ball and socket joint provided with the
pusher enables the handle to remain stationary relative
to the rotated clips.
[0050] In some embodiments, the clips are each nor-
mally-open and where the clips are housed in a closed

and unlocked configuration in the sleeve.
[0051] In some embodiments, each of the clips in-
cludes a self-locking mechanism.
[0052] In some embodiments, the clip applier of further
comprises one or more prongs for applying a moment to
close the clips and activate the self-locking mechanism.
[0053] In some embodiments, the prong is disposed
with the distal end of the sleeve and where the deploy-
ment mechanism deploys the clips by: advancing, via the
clip advancement mechanism, the clips to expose a most
distally positioned clip housed in the sleeve from the distal
end of the sleeve, advancing, via the sleeve maneuvering
system, the sleeve with respect to the exposed clip there-
by engaging the prongs with a niche provided on a clip
arm of the exposed clip and applying a moment that clos-
es the clip arms until the self locking mechanism of the
clip engages, thereby locking the clip over a bodily tissue,
and retracting, via the sleeve maneuvering system, the
sleeve with respect to the exposed clip, thereby exposing
an interconnecting mechanism disposed at a proximal
end of the exposed clip, to enable disconnecting the ex-
posed clip from the clips housed in the sleeve.
[0054] In some embodiments, an axial distance be-
tween the exposed clip and the handle throughout the
advancing and retracting the sleeve steps remains con-
stant.
[0055] In some embodiments, the prong is disposed
with a pair of clip arms provided with the clip, and where
the deployment mechanism deploys the clips by advanc-
ing, via the clip advancement mechanism, the clips to
expose the most distally positioned clip house in the
sleeve from the distal end of the sleeve, advancing, via
the sleeve maneuvering system, the sleeve with respect
to the exposed clip thereby pushing the distal end of the
sleeve against the prongs and applying a moment that
closes the clip arms until the self locking mechanism of
the clip engages, thereby locking the clip over a bodily
tissue, and retracting, via the sleeve maneuvering sys-
tem, the sleeve with respect to the exposed clip, thereby
exposing an interconnecting mechanism disposed at a
proximal end of the exposed clip, to enable disconnecting
the exposed clip from the clips housed in the sleeve.
[0056] In some embodiments, an axial distance be-
tween the exposed clip and the handle throughout the
advancing and retracting the sleeve steps remains con-
stant.
[0057] In some embodiments, the self-locking mecha-
nism comprises an elastic hook disposed at a distal end
of a clip arm of the exposed clip, where the elastic hook
is biased outwards, and where the elastic hook is folded
inwards when the clip is housed within the sleeve and
protrudes outwards when the clip is exposed from the
sleeve, and where a length of the elastic hook is greater
than a diameter of the sleeve.
[0058] In some embodiments, the clip advancement
mechanism further comprises: a secondary sleeve, and
multiple ratchets provided with the sleeves for advancing
and deploying the clips housed in the sleeve.
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[0059] In some embodiments, the clips are normally-
closed and are housed in a closed configuration in the
sleeve.
[0060] In some embodiments, the clip applier further
comprises one or more protrusions at the distal end of
the sleeve, and where the deployment mechanism de-
ploys clips by: advancing, via the clip advancement
mechanism, the clips housed in the sleeve to expose at
least a portion of the most distally positioned clip in the
sleeve from the distal end of the sleeve, retracting, via
the sleeve maneuvering system, the sleeve with respect
to the at least partially exposed clip to engage the pro-
trusion with a clip hinge provided at a proximal end of the
exposed clip, compressing the clip hinge, thereby open-
ing the clip, retracting, via the sleeve maneuvering sys-
tem, the sleeve with respect to the exposed clip to dis-
engage the prong from the clip hinge, thereby closing the
clip arms over a bodily tissue, and retracting, via the
sleeve maneuvering system, the sleeve with respect to
the exposed clip, thereby exposing an interconnecting
mechanism disposed at a proximal end of the exposed
clip, to enable disconnecting the exposed clip from the
clips housed in the sleeve.
[0061] In some embodiments, an axial distance be-
tween the exposed clip and the handle throughout the
advancing and retracting the sleeve steps remains con-
stant.
[0062] In some embodiments, a diameter of the rigid
sleeve is micro-laparoscopic.
[0063] There is further provided, in accordance with an
embodiment, a surgical clip comprising: a pair of clip
arms, a self-locking mechanism provided at a distal end
of the arms, a hinge spring connecting the arms, where
the hinge biases the arms open, an interconnecting head
disposed at a distal end of the self-locking mechanism,
and an interconnecting tail disposed at a proximal end
of the hinge spring, where the interconnecting head and
interconnecting tail enable interconnecting multiple ones
of the clip.
[0064] In some embodiments, the clip arms provide
with one or more prongs for engaging with the sleeve to
activate the self-locking mechanism.
[0065] In some embodiments, the clip arms provide
one or more niches for engaging with the sleeve to acti-
vate the self-locking mechanism.
[0066] In some embodiments, the self-locking mecha-
nism comprises an elastic hook disposed at a distal end
of a clip arm of the exposed clip, where the elastic hook
is biased outwards, and where the elastic hook is folded
inwards when the clip is housed within the sleeve and
protrudes outwards when the clip is exposed from the
sleeve.
[0067] There is further provided, in accordance with an
embodiment, a surgical clip comprising: a pair of clip
arms, a hinge spring connecting the arms, where the
hinge biases the arms closed, and where the hinge spring
is configured, when compressed, to open the clip arms,
an interconnecting head disposed at the distal end of the

clip arms, and an interconnecting tail disposed at the
proximal end of the hinge spring, where the interconnect-
ing head and the interconnecting tail enable intercon-
necting multiple ones of the clip.
[0068] There is further provided, which is not part of
the invention, a method for deploying a clip using a lapar-
oscopic clip applier, the method comprising: positioning
a clip applier to deploy a surgical clip housed in a rigid
sleeve provided with the clip applier, where the sleeve
houses multiple interconnected surgical clips, where
each of the clips, when housed within the sleeve, is
closed and unlocked, and where the clip arms of the clip
are aligned lengthwise with a length of the sleeve, and
where the clip is provided with a self locking mechanism
at its distal end and is normally-open by a proximal spring
integral to the clip, operating a handle extending from the
sleeve to: advance the clips towards a distal end of the
sleeve, thereby position a most distally positioned clip
for deployment by exposing the clip from the distal end
of the sleeve, where the exposing causes the most dis-
tally-positioned clip to open, advance the sleeve relative
to the exposed clip to close the exposed clip over a bodily
tissue until the self locking mechanism of the exposed
clip engages, thereby deploying the exposed clip, and
retract the sleeve relative to the exposed clip to expose
an interconnecting mechanism disposed at a proximal
end of the exposed clip, to enable disconnecting the ex-
posed clip from the clips housed in the sleeve.
[0069] In some embodiments, exposing the portion of
the most distally positioned clip from the distal end of the
sleeve further comprises perforating a body cavity wall
with a Veress needle comprised in the clip applier, where
the Veress needle comprises: the rigid sleeve, and an
outer sleeve with a sharp distal end, where the distal end
of the most distally-positioned clip provides a blunt distal
end for the rigid sleeve, and where the clips are deployed
via a perforation made by the sharp distal end.
[0070] In some embodiments, advancing the sleeve
relative to the exposed clip to close and lock the exposed
clip further comprises applying a moment on the clip via
one or more prongs provided with the clip applier.
[0071] In some embodiments, the prongs are disposed
with the inner sleeve, and where the self locking mech-
anism is activated by engaging the prongs with one or
more niches provided with the clips.
[0072] In some embodiments, the prongs are disposed
with a pair of arms of the exposed clip, and where the
self locking mechanism is activated by engaging the
prongs with the sleeve.
[0073] In some embodiments, engaging the self lock-
ing mechanism comprises engaging an elastic hook dis-
posed at a distal end of a clip arm of the exposed clip
with another clip arm of the exposed clips, where the
elastic hook is biased outwards, and where the elastic
hook is folded inwards when the clip is housed within the
sleeve and protrudes outwards when the clip is exposed
from the sleeve, and where a length of the elastic hook
is greater than a diameter of the sleeve.
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[0074] In some embodiments, advancing the clips fur-
ther comprises advancing a pusher for advancing the
clips, where a portion of the pusher is alternately flexible
for bending into a coil configuration allowing it to be stored
in the handle, and alternately straight and rigid for ad-
vancing the clips in the sleeve.
[0075] In some embodiments, the method further com-
prises one or more ratchets for engaging the pusher to
control the advancement of the pusher from the coil con-
figuration to the straight rigid pusher for advancing the
clips.
[0076] In some embodiments, the method further com-
prises rotating a dial provided with the handle to rotate
the clips housed in the sleeve in synchrony with a rotation
of the sleeve, where a ball and socket joint provided with
the pusher enables the handle to remain stationary rel-
ative to the rotated clips.
[0077] In some embodiments, the sleeve houses the
interconnected clips with a pair of clip arms of the inter-
connected clips oriented lengthwise along a length of the
sleeve.
[0078] In some embodiments, the sleeve houses the
clips that are made of superelastic mater.
[0079] In some embodiments, an axial distance be-
tween the exposed clip and the handle throughout the
sleeve advancement steps remains constant.
[0080] In some embodiments, a diameter of the rigid
sleeve is micro-laparoscopic.
[0081] There is further provided, which is not part of
the invention, a method for deploying a clip using a lapar-
oscopic clip applier, the method comprising: positioning
a clip applier to deploy a surgical clip housed in a rigid
sleeve provided with the clip applier, where the sleeve
houses multiple interconnected surgical clips that are
each normally closed by a proximal spring integral to the
clip, and where the clip, when housed within the sleeve,
is closed, and operating a handle extending from the
sleeve to advance the clips towards a distal end of the
sleeve, thereby position a most distally positioned clip
for deployment by exposing the clip from the distal end
of the sleeve, retract the sleeve relative to the exposed
clip in a first step to open the exposed clip by compressing
the hinge of the clip, retract the sleeve relative to the
exposed clip in a second step to close the exposed clip
over a bodily tissue, and retract the sleeve relative to the
exposed clip to exposing an interconnecting mechanism
disposed at a proximal end of the exposed clip and enable
disconnecting the exposed clip from the clips housed in
the sleeve.
[0082] In some embodiments, exposing the portion of
the most distally positioned clip from the distal end of the
sleeve further comprises perforating a body cavity wall
with a Veress needle provided with the clip applier, where
the Veress needle includes the rigid sleeve, and an outer
sleeve with a sharp distal end, where the distal end of
the most distally-positioned clip provides a blunt distal
end for the rigid sleeve, and where the clips are deployed
via a perforation made by the sharp distal end.

[0083] In some embodiments, compressing the hinge
comprises compressing by a protrusion disposed at the
distal end of the retracting sleeve.
[0084] In some embodiments, advancing the clips fur-
ther comprises advancing a pusher for advancing the
clips, where a portion of the pusher is alternately flexible
for bending into a coil configuration allowing it to be stored
in the handle, and alternately straight and rigid for ad-
vancing the clips in the sleeve.
[0085] In some embodiments, the method further com-
prises one or more ratchets for engaging the pusher to
control the advancement of the pusher from the coil con-
figuration to the straight rigid pusher for advancing the
clips.
[0086] In some embodiments, the method further com-
prises rotating a dial provided with the handle to rotate
the clips housed in the sleeve in synchrony with a rotation
of the sleeve, where a ball and socket joint provided with
the pusher enables the handle to remain stationary rel-
ative to the rotated clips.
[0087] In some embodiments, the sleeve houses the
interconnected clips with a pair of clip arms of the inter-
connected clips oriented lengthwise along a length of the
sleeve.
[0088] In some embodiments, the sleeve houses the
interconnected clip that are made of superelastic mate-
rial.
[0089] In some embodiments, an axial distance be-
tween the exposed clip and the handle throughout the
sleeve retraction steps remains constant.
[0090] In some embodiments, a diameter of the rigid
sleeve is micro-laparoscopic.
[0091] There is further provided, which is not part of
the invention, a method for deploying a clip using a micro-
laparoscopic clip applier, the method comprising: posi-
tioning a clip applier to deploy a surgical clip from a rigid
sleeve housing multiple ones of the surgical clips, where
a pair of clip arms of the clips are oriented lengthwise
along a length of the sleeve, and deploying the multiple
clips from a distal end of the sleeve via a perforation
made by a needle that is disposed at the distal end of
the sleeve.
[0092] In some embodiments deploying the clip from
the distal end of the sleeve via a perforation made by a
needle comprises deploying via a Veress needle.
[0093] In addition to the exemplary aspects and em-
bodiments described above, further aspects and embod-
iments will become apparent by reference to the figures
and by study of the following detailed description.

BRIEF DESCRIPTION OF THE FIGURES

[0094] Exemplary embodiments are illustrated in ref-
erenced figures. Dimensions of components and fea-
tures shown in the figures are generally chosen for con-
venience and clarity of presentation and are not neces-
sarily shown to scale. The figures are listed below.
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FIG. 1A-C, taken together, illustrate different stages
of a micro-laparoscopic clip application system, in
accordance with an embodiment of the invention;
FIG. 2A illustrates an exemplary clip for deploying
using the system of Figs. 1A-C, in accordance with
an embodiment of the invention;
FIG. 2B illustrates another exemplary clip for deploy-
ing using the system of Figs. 1A-C, in accordance
with an embodiment of the invention;
FIGS. 2C-E illustrate another exemplary clip for de-
ploying using the system of Figs. 1A-C, in accord-
ance with an embodiment of the invention;
FIG. 2F illustrates another exemplary clip for deploy-
ing using the system of Figs. 1A-C, in accordance
with an embodiment of the invention;
FIGS. 3A-C, taken together, illustrate a system for
locking a clip onto tissue, in accordance with an em-
bodiment of the invention;
FIGS. 4A-D, taken together, illustrate a handle for
controlling the deployment of a clip, in accordance
with an embodiment of the invention;
FIG. 5 illustrates another view of the handle of Figs.
4A-D, in accordance with an embodiment of the in-
vention;
FIGS. 6A-C, taken together, illustrate another view
of view of the handle of Figs. 4A-B, in accordance
with an embodiment of the invention;
FIG. 7A illustrates an exemplary clip for deploying
using the system of Figs. 1A-C, in accordance with
an embodiment of the invention;
FIGS. 7B-D, taken together, illustrate an exemplary
deployment of the clip illustrated in Fig. 7A in accord-
ance with another embodiment of the invention; and
FIG. 8 illustrates a ratcheted cartridge mechanism
configured to deploy one or more clips into a body
cavity, operative in accordance with an embodiment
of the invention.

DETAILED DESCRIPTION

[0095] An illustrative embodiment of the present inven-
tion relates to a micro-laparoscopic clip applier and meth-
od of use, where micro-laparoscopy typically, though not
always, refers to the use of tools with a diameter of be-
tween 2 to 3 mm, or less, and a micro-laparoscopic device
is a device whose sleeve is approximately 3 mm in di-
ameter or less. Minimizing the size of the instruments for
applying surgical clips, and reducing them to less than 3
mm is desirable in order to reduce the size of the incisions
on the abdominal wall, and the accompanying side ef-
fects and complications. These instruments may be in-
troduced percutaneously, piercing the abdominal wall, or
other cavity wall such as the thoracic cavity, without the
need of a trocar. In that case the size of the puncture is
even smaller and it retracts after removing the instru-
ment.
[0096] In general, the micro-laparoscopic clip applier
includes multiple surgical clips with a micro-laparoscopic

delivery system for deploying the clips onto tissue without
requiring surgical incision, thus incurring less pain for the
patient, fast clinical recovery and better cosmesis. The
clip applier may be introduced percutaneously into a cav-
ity, such as but not limited to the abdominal cavity, or
thoracic cavity, to name a few. Although the system is
particularly described for use in methods for micro-lapar-
oscopic clip application, it will be understood that the in-
vention is not so limited and can be used in other lapar-
oscopic application contexts. Although the systems and
method described below refer to micro-laparoscopic clip
application, they are equally applicable to laparoscopic
clip application, and thus any reference to micro-laparo-
scopic clip application may be understood to be equally
relevant to laparoscopic clip application.
[0097] FIGS. 1 through 8, wherein like parts are des-
ignated by like reference numerals throughout, illustrate
a micro-laparoscopic clip applier and a method of use
according to the present invention. Although the present
invention will be described with reference to the figures,
it should be understood that many alternative forms can
embody the present invention. One of ordinary skill in the
art will additionally appreciate different ways to alter the
parameters disclosed, such as the size, shape, or type
of elements or materials, in a manner still in keeping with
the spirit and scope of the present invention.
[0098] Reference is now made Figs. 1A-C, which, tak-
en together, show a simplified illustration of a system for
micro-laparoscopic clip application, operative in accord-
ance with an embodiment of the invention. In the system
of Fig. 1A, a micro-laparoscopic clip applier 100 may be
disposed with one or more surgical clips 102 (not shown).
A more detailed description of clips 102 is given below
with respect to Figs. 2 and 3A-B.
[0099] Clip applier 100 may be disposed with a needle
mechanism for applying multiple clips 102 percutaneous-
ly via a combined deployment of a sharpened tip 104 that
is suitable for piercing through a body cavity wall and a
blunt tip 106, which may comprise a distal end of any of
clips 102. For example, the distal end of applier 100 may
comprise a Veress needle.
[0100] Clip applier 100 may be disposed with an op-
tionally stiff, or rigid inner sleeve 108 with a blunt distal
end for housing multiple clips 102. The clips housed in
sleeve 108 may have their arms oriented lengthwise
along the length of the sleeve, and the distal end of the
most distally positioned clip 102 housed in sleeve 108
may form blunt tip 106. Sharp tip 104 may form a distal
end of an outer sleeve 110 encasing inner sleeve 108
and providing a needle to applier 100. Sharp tip 104 and
blunt tip 106 may move in relation to each other, such as
by moving inner and outer sleeves 108 and 110, thereby
alternately exposing or recessing sharp tip 104 and blunt
tip 106.
[0101] The following example describes deploying a
surgical clip via a Veress needle configuration, as known
in the art. Referring to Fig. 1A, when the distal end of
system 100 is situated outside a body cavity wall 112, a
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spring (not shown) connecting the inner and outer
sleeves 108 and 110 biases blunt tip 106 coupled with
inner sleeve 108 to protrude, and sharp tip 104 integrated
with the outer sleeve 110 to be recessed.
[0102] Referring to Fig. 1B, upon pressing the needle
against a wall of a body cavity, the tissue wall pushes
blunt tip 106 backwards causing blunt tip 106 to recess,
exposing sharp tip 104, thereby enabling penetration of
the body cavity wall.
[0103] Referring to Fig.1C, after penetrating the body
cavity wall, the spring may bias the blunt tip 106 to pro-
trude beyond sharp tip 104 to protect any adjacent organs
from injury. In this manner, clip 102 is deployed from the
distal end of the sleeve housing it, via a perforation made
by sharp tip 104, enabling a controlled and safe applica-
tion of clip 102 in the body cavity, which will be described
in greater detail below.
[0104] Alternatively, the advancement and retraction
of tips 104 and 106 may be controlled by an operator.
[0105] The following steps describe an exemplary
method for deploying a clip percutaneously using the sys-
tem of Figs. 1A-C, in accordance with an embodiment of
the invention. A needle disposed with a sharp tip, a blunt
tip, and surgical clips may be pressed against a wall of
a body cavity. The blunt tip may be pushed back by the
body cavity wall, thereby recessing the blunt tip and ex-
posing the sharp tip. The body cavity wall may be pene-
trated by the sharp tip. After penetration, a spring coupled
with the sharp and blunt tips may release and push the
blunt tip forward, past the sharp tip, thereby protecting
the surrounding tissue from the sharp tip. The clip may
be advanced from the blunt tip and deployed, such as by
applying the method described below, thereby ligating a
tissue, such as a blood vessel, with the clip.
[0106] Reference is now made to Fig. 2A which illus-
trates a clip 102 operative with an embodiment of the
invention. Clip 102 may be made from any suitable ma-
terial, such as stainless steel, titanium, or regular Nitinol,
plastic, elastic or a biodegradable material. In some em-
bodiments the clips are made at least partially of supere-
lastic material. In some embodiments, the length of clip
102 may range from 2 mm to 30 mm long, and optionally
range from 5 mm to 20 mm long. In some embodiments
the clip diameter may be less than 1mm. In some em-
bodiments the clip diameter may be less than 2mm. In
some embodiments the clip diameter may be less than
3mm. In some embodiment, system 100 may house ap-
proximately 20 clips, in other embodiment system 100
may house between 10 and 20 clips, or between 5 to 10
clips. Clips 102 may apply a force of at least IN when
ligating a bodily tissue. In another embodiment, the ef-
fective length for compressing the ligated tissue may be
at least 70% of the length of the clip.
[0107] Clip 102 may be disposed with arms 112a and
112b that are configured to ligate bodily tissue, such as
a blood vessel, via locking units 114a and 114b posi-
tioned at the distal ends of arms 112a and 112b and
forming locking mechanism 114. For example, locking

units 114a and 114b may provide a one-way locking
mechanism with a squeezable arm-to-arm locking mech-
anism that provides a protrusion on one arm for matching
to a groove or recess provided on the other arm. Alter-
natively, the clip locking mechanism may include a pro-
trusion engaging a recess or hole on the proximal end of
the clip when compressed, or a ring which is pushed for-
ward over the arms causing them to approximate and
compress the tissue.
[0108] Arms 112a and 112b may be configured in a
variety of forms to suit a specific functionality. For exam-
ple the clip arms may be disposed with one or more ser-
rations, teeth or roughened surface on the surface that
make contact with the tissue to improve tissue grasping
and ligation; alternatively the arms may be smooth; the
arms may be curved and have an arc shape when
clamped, alternatively, they may be straight.
[0109] Clip arms 112a and 112b may be connected by
a hinge, such as an integrally-formed hinge 116 that is
configured to bias arms 112a and 112b to open upon
being advanced out from sleeve 108. Clip 102 may be
disposed with one or more flexible or springy prongs 118
that branch from arms 112a and 112b for applying a mo-
ment to close the clips and activate the clip locking mech-
anism. Advantageously, prongs 118 are configured to lie
parallel to arms 112a and 112b, thereby allowing clips
102 to advance smoothly within sleeve 108. Upon ad-
vancing and exposing clip 102 from the distal end of
sleeve 108, hinge 116 may bias arms 112a and 112b
open, causing prongs 118 to radiate outwards from arms
112a and 112b to enable closing and locking clip 102,
which will be described in greater detail below. Clip 102
may provide a barrier 120, such as a ring, for blocking
tissue from entering into hinge 116. Additionally, barrier
120 may provide lateral stability to arms 112a and 112b,
reducing sideways moment and providing increased con-
trol for deploying clip 102.
[0110] Clip 102 may be further provided with an inter-
connecting mechanism 122 for interconnecting clips 102
housed in sleeve 108. Mechanism 122 may comprise a
distally positioned ’head’ 122a disposed with a proximal
clip for connecting to a proximally positioned ’tail’ 122b
disposed with a distal clip, thereby connecting the clips
housed in sleeve 108. Interconnected clips 102 may be
advanced within sleeve 108 by a pusher which will be
described in greater detail below. For example, in one
embodiment head 122a and tail 122b may be hooks con-
figured to interconnect in a ’handshake’ configuration. In
one embodiment, head 122a of the most distally posi-
tioned clip in sleeve 108 may form blunt tip 106. Upon
deployment, distal clip 102a may be disconnected from
the subsequent clip 102b positioned directly proximal to
by releasing the interconnection mechanism 122 con-
necting the two clips, such as by shifting sleeve 108 side-
ways to release tail 122b of the deployed clip from head
122a of the subsequent clip .
[0111] In this manner, multiple interconnected clips
102 may be housed in sleeve 108 for deployment by ar-
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ranging the clips sequentially with clip arms 112a and
112b oriented lengthwise along the length of sleeve 108
and engaging tail 122b of a distally positioned clip with
head 122a of a proximally positioned clip. In this manner,
advancing a proximally positioned clip may advance the
remaining clips in the sleeve, and position a most distally
positioned clip for deployment.
[0112] Interconnecting mechanism 122 may fit snugly
within sleeve 108, preventing lateral displacement of the
clips 102.
[0113] Clips 102 may be housed within inner sleeve
108 in a manner that enables clips 102 to be stored in
close proximity to each other, while preventing clip arms
112a and 112b from locking. For example, contact be-
tween the arms may be prevented by configuring inner
sleeve 108 with a diameter large enough to accommo-
date clips 102 without applying pressure on clip locking
mechanism 114. Additionally one or more slender rods,
wires or strips (not shown) may be provided to interpose
between the clip arms within inner sleeve 108 to prevent
the arms from locking. In one embodiment, inner sleeve
108 may have a diameter which is sufficiently large to
house clip 102 in a manner that prohibits locking of clip
102 within the inner sleeve 108, such as a diameter rang-
ing between 0.2mm and 5 mm, and optionally between
1 mm and 2.5 mm.
[0114] Reference is now made to Fig. 2B which illus-
trates an isometric view of a clip 142 operative with an-
other embodiment of the invention. Clip 142 may be sub-
stantially similar to clip 102 with the noted trait that clip
142 may be provided with a rounded geometry, such as
a circular cross-section, thus improving the fit of clip 142
within cylindrical sleeve 108 and which may reduce wig-
gle room and prevent the clip from twisting out of align-
ment. Arms 152a and 152b and prongs 158, correspond-
ing to arms 112a and 112b and prongs 118, may provide
a semi-circular cross-section so that when arms 112a
and 112b are closed and prongs 158 are compressed,
such as when clip 142 is positioned within sleeve 108
prior to deployment, clip 142 is dispose with a cylindrical
shape for fitting within cylindrical sleeve 108. Similarly,
head 162a forming blunt tip 162a, optionally engaged
with tail 162b, corresponding to head 122a, tail 122b,
and tip 106 above, may provide a circular cross-section
enabling a smooth transition within cylindrical sleeve 108
and reducing possibilities for misalignment within the
sleeve.
[0115] Reference is now made to Figs. 2C-D which,
taken together, illustrate another clip operative with an
embodiment of the invention. A clip 1002, similar to clip
102 above may be disposed with a locking mechanism
1014 comprising an elastic hook, or prong, 1014c dis-
posed at the distal end of arm 1012b for catching arm
1012a to lock clip 1002, thereby activating the locking
mechanism of the clip. Hook 1014c, normally biased out-
wards, may be compressed to lie tucked, or folded in-
wards between arms 1012a and 1012b while clip 1002
is housed within sleeve 108, preventing the clips from

locking prior to deployment and enable their smooth ad-
vancement within sleeve 108. Upon advancing and ex-
posing clip 1002 from the distal end of sleeve 108, prox-
imal hinge 116 connecting clip arms 1012a and 1012b
may bias the arms open. Additionally, elastic hook 1014c
may protrude outwards from arm 112b in a manner that
allows hook 1014c to catch arm 1012a as the clip arms
close.
[0116] The length of elastic hook 1014c may be greater
than the inner diameter of sleeve 108, and may overlap
slightly with arm 1012a so that pushing the clip arm 1012a
towards clip arm 1012b, such as by advancing sleeve
108 over the clip arms, engages the distal end of arm
1012a with hook 1014c, thereby locking the clip.
[0117] In one embodiment, Hook 1014c may engage
arm 1012a in a latch-type, or geometric interlocking con-
figuration 1200, requiring a greater force for unlocking
clip 1002 than for locking clip 1002, as illustrated in Fig.
2E.
[0118] In this manner, the clip may be housed within
sleeve 108 in an unlocked position, and may be closed
and locked during deployment without necessitating a
differential moment provided by prongs or other mecha-
nisms. Furthermore, the length of hook 1014c may allow
clip arms 1012a and 1012b to close and lock while not
lying completely parallel to each other. For example clip
arms may provide a small gap between the arms and
may span a small non-zero angle when closed and locked
with hook 1014c.
[0119] Reference is now made to Fig. 3A-C which, tak-
en together, illustrate an exemplary deployment of the
clips described above by applier 100, operative with an
embodiment of the invention. The description below re-
fers to clips 102 for exemplary reasons only, however
the description of Figs. 3A-C equally applies to deploying
any of the clips described herein.
[0120] Referring to Fig. 3A, clip 102a is shown in an
open position after advancing out of applier 100, details
of the advancement mechanism will be described in
greater detail below with respect to Figs. 4A-C, 5A-B,
and 6A-C. While housed within inner sleeve 108, prongs
118 may be compressed to radially align with arms 112a
and 112b so as not to protrude from the arms, enabling
a smooth advancement of clips 102 in sleeve 108. Upon
advancing clips 102 forward towards the distal end of
sleeve 108, the most distally positioned clip 102 may be
positioned for deployment by exposing at least a portion
of the clip from the distal end of sleeve 108, such as
exposing arms 112a and 112b and hinge 116, causing
arms 112a and 112b to open. The elasticity of prongs
118 may bias the proximal ends of prongs 118 to protrude
radially outwards from arms 112a and 112b. As a result,
a wider angle may be spanned by the proximal ends of
prongs 118 than the angle spanned by arms 112a and
112b.
[0121] Referring to Fig. 3B, inner sleeve 108 may be
moved relative to the clip positioned at the distal end of
sleeve 108, such as by advancing sleeve 108 over clip
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arms 112a and 112b to push against the protruded
prongs, thereby applying a moment by prongs to push
the clip arms together so that the clip arms lie substan-
tially parallel to each other and close over a bodily tissue.
Inner sleeve 108 may be disposed with a contoured distal
end to allow sleeve 108 to advance over arms 112a and
112b without pinching the tissue positioned within the
clip arms 112a and 112b, such as by disposing sleeve
108 with hollowed side walls, or carved out slots at the
distal tip.
[0122] Further moving the inner sleeve forward relative
to the positioned clip may further push the distal end of
inner sleeve 108 against the proximal ends of prongs
118, pushing the distal end of prongs 118 against arms
112a and 112b thereby applying a moment that pushes
arms 112a and 112b together and result their engage-
ment at their distal tip by engagement of locking means
114a and 114b, as illustrated in Fig. 3C.
[0123] It may be noted that upon advancing the clips
to expose and position the most distally positioned clip
at the distal end of the sleeve for deployment, the axial
distance of the exposed clip with respect to the bodily
tissue as well as to the clip applier is unchanged through-
out the closing and locking steps. This is achieved by
moving sleeve 108 relative to the positioned clip while
keeping the clip axially stationary. Furthermore, the
sleeve and clip interconnecting means, which will be de-
scribed in greater detail below, provide radial stability dur-
ing deployment to maintain a steady radial orientation of
the clip throughout the clip closing and locking steps.
[0124] The differential height, or angle spanned by the
proximal ends of prongs 118 provides the differential mo-
ment required for sleeve 108 to lock arms 112a and 112b
together over the tissue and engage locking units 114a
and 114b.
[0125] Clips 102 may be advanced in sleeve 108 via
any suitable advancement technique. An exemplary ad-
vancement technique is described in greater detail be-
low.
[0126] Reference is now made to Fig. 2F which illus-
trates a surgical clip in accordance with another embod-
iment of the invention. Clip 172 may be substantially sim-
ilar to clips 102 and 142 above with the notable difference
that, in place of prongs 118, clip 172 may be disposed
with niches 188 at the proximal end of arms 182a and
182b, corresponding to arms 112a and 112b, respec-
tively. The deployment of clips 172 may be similar to the
deployment of clips 102 described above with respect to
Figs. 3A-C with the notable different that sleeve 178, cor-
responding to sleeve 108, may be disposed at the distal
end with flexible sleeve prongs 178a for engaging with
niches 188 as clip 172 advances from the distal end of
sleeve 178. Prongs 178a may apply a moment to close
the clips and activate the self locking mechanism of the
clip. Prongs 178a may be biased radially inwards to en-
gage with niches 188 but may be sufficiently flexible so
as not to exert pressure on arms 182 and 182b as clip
advances from the distal end of sleeve 178. In this man-

ner, clip arms 182a and 182b may be exposed from
sleeve 178 without engaging locking mechanism 184,
corresponding to mechanism 114 above.
[0127] Upon advancing clips 172 distally in sleeve 178,
hinge 176 of the most distally positioned clip 172 in sleeve
178 may be exposed from sleeve 178, biasing arms 182a
and 182b to open. The elasticity of prongs 188 provided
at the distal end of inner sleeve, may bias the distal ends
of prongs 188 to protrude radially inwards toward arms
182a and 182b and engage with niches 178a. The ad-
vancement of inner sleeve 178 may push the distal ends
of prongs 188 of inner sleeve 178 against niches 178a,
provided on arms 182a and 182b, thereby applying a
moment that pushes arms 182a and 182b together and
result in their engagement at their distal tip by engage-
ment of locking means 184a and 184b, as illustrated in
Fig. 2C.
[0128] In one embodiment, prongs 188, may be wider
proximally than distally and may be provided with a
groove for engaging the corresponding clip arm in order
to support the clip and prevent any radial misalignment
of the clip while the sleeve is moved relative to the clip
during deployment.
[0129] Clips 172 may be advanced in sleeve 178 via
any suitable advancement technique. An exemplary ad-
vancement technique is described in greater detail be-
low. Advantageously, the inward protrusion of the prongs
provided at the distal end of inner sleeve and that engage
reciprocal recessions on the clip arms, provides the dif-
ferential moment required to lock arms 182a and 182b
172b together over the tissue and engage locking units
184a and 184b.
[0130] The following steps describe an exemplar meth-
od for deploying a clip percutaneously using the system
of Figs. 3A-C, in accordance with an embodiment of the
invention. A clip disposed with springy prongs branching
from the clip arms is housed in a sleeve with the prongs
compressed to align radially with the arms, thereby al-
lowing the clip to advance smoothly within the sleeve.
The clip is advanced from the sleeve exposing the prongs
from the sleeve. The clip hinge is exposed from the
sleeve, and the clip arms are opened. The springy prongs
extend outwards and protrude from the arms, thereby
providing a wider angle spanned by the prongs than by
the clip arms. The sleeve is advanced, and the distal end
of the sleeve is pushed initially against the clip arms clos-
ing them on tissue by the moment applied, and then the
end of the sleeve is pushed against the proximal end of
the prongs. The additional moment is applied by the
prongs to the clip arms. The clip arms are locked by en-
gaging a locking mechanism disposed at the distal end
of the clip, and the tissue is ligated.
[0131] Referring back to Fig. 3A, interconnecting
mechanism 122 comprising distally positioned ’head’
122a and proximally positioned ’tail’ 122b may enable
advancement of clips 102 within sleeve 108 for deploy-
ment, by each clip pushing the next one. A proximal push-
er that is interconnected with the most proximal clip, is
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used to advance the most proximal clip by pushing it. For
example, in one embodiment head 122a and tail 122b
may be hooks configured to interconnect in a ’handshake’
configuration. When positioned distally, head 122a may
form blunt tip 106. The interconnecting head of distal clip
and tail of proximal clip representing the handshake re-
gion is situated within the lumen of the surrounding sleeve
and fits snugly within it during clip opening, closing and
locking on tissue. Therefore, this clip tail 122b will be
firmly held during deployment preventing rotation or dis-
placement. After locking the clip on tissue the sleeve is
retracted exposing the handshake region and the distal
clip 102a may be unlocked from the previous clip 102b
positioned directly proximal to it by shifting sleeve 108
sideways in a manner to unlock tail 122b of the deployed
clip from head 122a of the subsequent clip. Advanta-
geously, sleeve 108 is configured to be sideways maneu-
verable in a manner that does not alter the positioning
clip 102. Interconnecting clips 102 via interconnecting
mechanism 122 may allow for simple and easy deploy-
ment of multiple clips 102 stored in sleeve 108, allowing
the operator to control the advancement of the clips in
sleeve 108 by controlling the motion of the most proxi-
mally positioned clip, and which will be described in great-
er detail below.
[0132] The following steps describe an exemplar meth-
od for advancing a clip for deployment, using the system
of Figs. 3A-B, in accordance with an embodiment of the
invention. Multiple clips may be provided for deployment
by positioning the clips in a sleeve disposed with a needle
at the distal end. The clips may include an interconnecting
mechanism, such as by providing a head at the distal
end of the clip that is configured to interconnect with a
tail provided at the proximal end of the clip. The clips may
be arranged sequentially in the sleeve by engaging the
tail of a distally positioned clip with the head of a proxi-
mally positioned clip, thereby interconnecting the clips.
[0133] Reference is now made to Figs. 4A-D which,
taken together, illustrate an exemplary system for con-
trolling the deployment of the interconnected clips
housed in the inner sleeve, in accordance with an em-
bodiment of the invention. Although the description below
refers to clip 102, this is for exemplary purposes only,
and the description may be similarly applicable for the
deployment of any of the clips described herein, with any
differences noted below.
[0134] Applier 100 may provide a handle 430 for op-
erating a deployment mechanism included with handle
430 for deploying any of the clips described above.
[0135] Sleeves 108 and 110 may extend from handle
430 allowing the deployment mechanism to deploy the
clips housed in inner sleeve 108 via a perforation in a
body cavity wall made using sharp tip 104 provided with
the distal end of outer sleeve 110 of the Veress needle.
[0136] Handle 430 may include a mechanism for
maneuvering sleeve 108 with respect to the clips housed
in the sleeve. The sleeve maneuvering mechanism may
include a trigger 432, extending from handle 430, for mov-

ing inner sleeve 108, to deploy any of the clips described
above. Trigger 432 may connect to inner sleeve 108 via
a hinge 434 and spring 436 that may translate retrograde
motion by trigger 432, such as by the operator, to com-
press spring 436 and advance sleeve 108 forward and
push prongs 118 or 158 for locking clip 102 or 142, re-
spectively, in accordance with the method described
above. Releasing trigger 432 may release spring 436 via
hinge 434, and return sleeve 108 to its former position.
[0137] Handle 430 may similarly be applied to deploy
clip 172 with the notable difference that advancing sleeve
178 forward over clip 102 may cause prongs 188, dis-
posed at the distal end of sleeve 178, to engage with
niches 178a, disposed on clip arms 182a and 182b,
thereby applying a moment for closing and locking clip
arms 182a and 182b.
[0138] Reference is now made to Figs. 4A-D, which
illustrate an exemplary deployment of clip 102 using han-
dle 430. The most distally positioned clip 102 housed in
sleeve 108 may be exposed from the distal end of sleeve
and positioned for deployment via any suitable clip ad-
vancement method. An exemplary clip advancement
method is described in greater detail below.
[0139] Referring to Fig. 4A, while trigger 432 may be
in an initial position, inner sleeve 108 may be in a re-
cessed position and arms 112a and 112b of clip 102 may
be open.
[0140] Referring to Fig. 4B, trigger 432 may be
squeezed, or pushed proximally with respect to clip 102,
and hinge 434 may translate the proximal motion of trig-
ger 432 to at least partially compress spring 436 and
push sleeve 108 distally, advancing sleeve 108 forward
with respect to exposed clip 102 to press against prongs
118 which apply a moment to close clip arms 112a and
112b, as described above.
[0141] Referring to Fig. 4C, trigger 432 may be further
pressed proximally, thereby further compressing spring
436 via hinge 434 to further advance sleeve 108 with
respect to the exposed clip and press against prongs 118
to apply a moment thereby locking clip 102 via mecha-
nism 114.
[0142] Referring to Fig. 4D, releasing trigger 432 may
release spring 436 which may push trigger 432 distally
and pull sleeve 108 proximally to retract the sleeve with
respect to the deployed clip, such as to almost reach the
distal end of outer sleeve 110. Interconnecting mecha-
nism 122 may be exposed from the distal end of sleeve
108, and the deployed clip 102 may be released from the
next most distally positioned clip 102 housed in sleeve
108 by disengaging interconnecting head 122a from tail
122b, such as by having the operator shift handle 430
sideways to release the interlocking mechanism.
[0143] It may be noted that upon positioning any of the
above clips for deployment at the distal end of the inner
sleeve, the axial distance between the positioned clip
and the handle remains constant throughout the sleeve
moving, clip closing and clip locking steps. By moving
the sleeve relative to the clip throughout the deployment,
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and maintaining the clip’s axial positioning, the positioned
clip isn’t dislodged or misaligned during deployment. Fur-
thermore, the axial distance from the clip to the handle,
and therefore, the operator is kept constant. In this way,
the operator may accurately position the clip for deploy-
ment, and deploy the clip by maneuvering the sleeve,
knowing that the position of the deployed clip will not
change.
[0144] In one embodiment, sleeve 108 may be provid-
ed with lateral restricting means along a portion of its
length to reduce the profile of the sleeve channel to a
rectangular like shape and prevent any of the clips de-
scribed above to rotate within the sleeve.
[0145] It may be noted that the handle mechanism de-
scribed above is exemplary only and that other suitable
methods for maneuvering sleeve 108 or 178 for deploy
any of the above clips may be applied.
[0146] The following steps describe an exemplar meth-
od for advancing a clip for deployment, by operating a
handle, such as the handle illustrated in Figs. 4A-D, in
accordance with an embodiment of the invention. A trig-
ger connected to a hinge may be provided to advance
the sleeve illustrated in Figs. 3A, and 4A-C for deploying
a clip. The trigger may be squeezed backwards, or prox-
imally, activating the hinge that translates the proximal
motion of the trigger to a forward or distal motion of the
sleeve. In this manner, squeezing the trigger may push
the sleeve forward against the clip arms to close the clip.
Squeezing the trigger further pushes the sleeve further
against the clip prongs to lock the clip. In this manner,
by controlling the trigger, an operator may control the
closing and locking of the clip.
[0147] Reference is now made to Fig. 5 which illus-
trates a clip advancement mechanism included with the
deployment mechanism of handle 430 for advancing
clips 102 for deployment in accordance with system 100
described above. Although the description below refers
to clip 102, this is for exemplary purposes only, and the
description may be similarly applicable for the deploy-
ment of any of the clips described above, with any differ-
ences noted below.
[0148] Handle 430 may include a pusher 440 that pen-
etrates sleeve 108 to advance, and thereby deploy clips
102. The distal end of pusher 440 may provide an inter-
connecting mechanism, such as interconnecting ’head’
122a, for engaging with tail 122b of the most proximally
positioned clip 102 in sleeve 108. In this manner, ad-
vancement of pusher 440 may advance interconnected
clips 102 within sleeve 108, thereby deploying the clips.
[0149] In one embodiment, a proximal portion of push-
er 440a may be disposed to be folded into a coil for storing
within handle 430. In some embodiments, pusher 440a
may be made of flexible material, such as: Nylon, Poly-
ethylene, etc, allowing it to be stored within handle 430
in a compact manner, such as by winding pusher 440a
into a coil, where the length of pusher 440a when un-
wound may be similar to the length of sleeve 108. Alter-
natively, in another embodiment, pusher 440a may be

made of straight interconnected segments that are con-
nected by integral hinges, or real hinges such as but not
exclusively of a ball and socket type, allowing a portion
of the pusher to be alternately flexible for bending into a
coiled configuration while housed in the handle, or alter-
nately in a straight and rigid configuration for penetrating
the sleeve to advance the clips in the sleeve. In some
embodiments, most of the length of the slender sleeve
108 may be exploited to house clips for deployment while
the pusher 440a is coiled in a compact manner within the
handle. As the clips are deployed by the operator, pusher
440a may be advanced within the sleeve 108, such as
by advancing the clips one by one for subsequent de-
ployment.
[0150] A dial 448 may be provided with handle 430 for
rotating sleeve 108 together with any clips 102 housed
within sleeve 108. For example, sleeve 108 may provide
means for synchronizing a rotation of the clips housed
within the sleeve with a rotation of the sleeve via the dial.
In some embodiments, the orientation of clips 142 may
be synchronized with the sleeve by virtue of their good
fit within the sleeve, such as for round clip 142. Other
embodiments for clips may have their orientation syn-
chronized using a ridge or any other suitable means with-
in the sleeve to rotate the clips together with the rotation
of the sleeve.
[0151] A joint 440b, such as a ball and socket joint,
may be provided with pusher 440 to connect the rigid
distal portion of pusher 440 coupled to clips 102 via in-
terconnect mechanism 122 to the alternately flexible
proximal portion of pusher 440a housed within handle
430. In this manner the clips housed in sleeve 108 and
connected to distal pusher 440 may rotate in synchrony
with a rotation of sleeve 108 via dial 448 independently
of the proximal flexible portion of pusher 440a housed in
handle 430, enabling the handle to remain stationary rel-
ative to the rotating clips. Thus, the orientation of sleeve
108 and correspondingly of the clips 102 housed within
the sleeve, may be controlled and manipulated via dial
448 and joint 440b in a manner that is convenient for the
operator applying the clips, by not requiring a corre-
sponding orienting of the handle. In one embodiment,
dial 448 may rotate sleeve 108 by 360 degrees.
[0152] In one embodiment, pusher 440 may be config-
ured with multiple grooves 440a, or ridges for engaging
with a ratchet mechanism 442, such as comprising ratch-
ets, or protrusions 442a, 442b, and 442c that are provid-
ed with handle 430 for controlling the movement of push-
er 440. For example, the protrusions may control the ad-
vancement of the pusher from its coiled configuration
within the handle to its rigid configuration for advancing
the clips within the sleeve. Additionally, the protrusions
may prevent retrograde motion of the clips within the
sleeve.
[0153] Reference is now made to Figs. 6A-C which,
taken together, illustrate an exemplary application of
ratchet mechanism 442 for advancing clips 102 in sleeve
608, according to an embodiment of the invention. Ratch-
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et 442a may be a fixed ratchet and 442b may be a moving
ratchet means. These ratchet means may provide a
straight angle for interfacing with the distal sides of the
grooves and a gradient angle for interfacing with the prox-
imal sides of the grooves to enable forward advancement
and prevent retrograde motion of pusher 440. Similarly,
ratchet means 442c may be a locking ratchet which pro-
vides a gradient angle for interfacing with the gradient
angle of ratchet 442b and a straight angle for interfacing
with the proximal sides of the grooves to disable forward
advancement of pusher 432.
[0154] Ratchet mechanisms 442a, 442b, and 442c
may be manipulated by a grip 444 coupled to a spring
446 to enabling the operator to advance pusher 540, as
follows:
Referring to Fig. 6A, ratchets 442b and 442c may togeth-
er engage a proximal groove 440a disposed on an over-
side of pusher 440, while ratchet 442a may engage with
a distal groove 440b disposed with an underside side of
pusher 440, where overside and underside are to be un-
derstood as relative opposite sides of pusher 440.
[0155] Referring to Fig. 6B, grip 444 may be pushed
forward, causing spring 446 to compress and release
ratchet 442c from its engagement with proximal groove
440a, and additionally, release ratchet 442a from its en-
gagement with the underside groove of pusher 440. The
forward motion of grip 444, attached to ratchet 442b, may
pull forward pusher 440 engaged with ratchet 442b via
groove 440a. In some embodiment, the distance that
pusher is advanced by each activation of grip 444 is one
clip length. hen spring 446 is at rest, ratchets 442a en-
gage distal grooves 440b of pusher 440 preventing ret-
rograde motion of pusher 440, while ratchet 442c is be
biased by ratchet 442b to engage a proximal groove
440a, preventing forward motion, as illustrated in Fig. 6B.
In this configuration, pusher 440 is locked, thereby pre-
venting any advancement of the clips.
[0156] Referring to Fig. 6C, the forward motion of push-
er 440 may cause fixed ratchet 442a to engage with the
groove positioned on the underside of the groove en-
gaged by ratchet 442b, while ratchet 442c may engage
with the next proximally positioned groove on pusher 440.
In this manner, pusher may be advanced groove by
groove, where each activation of grip 444 may engage
ratchets 442 from distally positioned to proximally posi-
tioned grooves of pusher 440.
[0157] Releasing grip 444 may release spring 446 and
return ratchet 442b proximally by to the state illustrated
in Fig. 6A, ready for the next advancement.
[0158] In this manner, an operator may maneuver grip
444 coupled to spring 446 to advance pusher 440 thereby
advancing the above described clips for deployment,
while ratchets 442 control the forward motion of pusher
440 to position one clip at a time for deployment, and
prevent retrograde motion of the clips.
[0159] It may be noted that ratchet mechanism 442 is
exemplary only and that any suitable method for control-
ling the advancement of the clips described above within

sleeve 108 may be applied to system 100.
[0160] The following steps describe an exemplary
method for advancing a clip for deployment, such as by
using the system illustrated in Figs. 5A-B and 6, in ac-
cordance with an embodiment of the invention. A pusher
may be provided with the clip applier to advance the clips
stored within the sleeve. The pusher may engage the
proximally positioned clip in the sleeve, such as via an
interconnecting mechanism similar to the mechanism
connecting the clips. A grip coupled with a spring and
one or more ratchets may be activated to advance the
pusher forward and position a clip for deployment. A
ratchet may engage a distal groove provided with the
pusher to prevent retrograde motion of the pusher in an
initial position of the grip. The grip may be pushed causing
the spring to extend and advance the moving ratchet from
the proximal groove together with the pusher forward until
the pusher proximal groove is engaged by the fixed ratch-
et. The grip may be released, causing the spring to re-
lease backwards, bringing the moving ratchet to a more
proximal grove of the pusher and making it ready for an
addition step forward. The forward advancement of the
pusher into the sleeve may advance the proximal clip
forward into the sleeve, and thereby position the distally
positioned clip in the sleeve for deployment. Advanta-
geously, the grip, spring and ratchets are configured to
advance the pusher forward by a distance equal to the
length of a clip, thereby advancing the pusher into the
sleeve by one clip length, and positioning the subsequent
clip for deployment by activating the trigger. An additional
ratchet may be provided to prevent further advancement
of the pusher after a clip has been positioned for deploy-
ment.
[0161] Thus, by coordinating the advancement of the
clips within the sleeve using the system illustrated in Figs.
5A-B and 6A-C, with the closing and locking of the clip
using the system illustrated in Figs. 4A-C, the positioning
and deployment of the clip may be controlled by an op-
erator using the handle described above.
[0162] It may be noted that the above systems are il-
lustrative only, and that any suitable mechanism for ad-
vancing the clips for deployment within the sleeve, and
for engaging the locking mechanism of the clips may be
applied for deploying clips 102 using system 100.
[0163] Reference is now made to Figs. 7A-D which,
taken together, illustrate another exemplary clip for de-
ployment via system 100, operative with an embodiment
of the invention. Referring to Fig. 7A, a clip 702 may have
a loop-shaped clip hinge 716, such as a spring loop, with
arms 712a and 712b extending out from the distal ends
of the loop with the upper arm connected to the lower
end of the loop and the lower arm connected to the upper
end of the loop. Clip 702 may be normally closed, such
as by configuring hinge 716 to bias arms 712a and 712b
closed, and to open arms 712a and 712b when com-
pressed. Clip 702 is advantageously provided with an
interconnecting head 722a and an interconnecting tail
722b that operate in a manner similar to head 122a and
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tail 122b described above, enabling any of interconnect-
ed clips 702 to advance through inner sleeve 708 in a
similar manner to the advancement of interconnected
clips 102 within sleeve 108. Clip arms 712a and 712b
may be disposed with a lengthwise slit.
[0164] A handle 430A, similar to handle 430, may be
provided to operate a deployment mechanism for clips
702 in a manner similar to that described for Figs. 5A-B,
and 6A-C above. Multiple interconnected clips 702 may
be housed within inner sleeve 708 in their normally-
closed configuration. Sleeve 708 may extend from han-
dle 430A and may include a pusher 440 for advancing
clips 702 towards the distal end of inner sleeve 708 to
expose the most distally positioned clip 702 in sleeve 708
from the distal end of sleeve 708.
[0165] The distal end of pusher 440 may be disposed
with a hook, such as interconnecting ’head’ 722a, for en-
gaging with a tail 722b, of the most proximally positioned
clip 702 within sleeve 708. Thus, referring to Fig. 7A, by
controlling the advancement of pusher 440, the operator
may control the advancement of clips 702 within sleeve
708, and position clips 702 for deployment, as described
above.
[0166] Handle 430A may be substantially similar to
handle 430 with a notable difference that activating trig-
ger 432 may connect to sleeve 708 via hinge 434 in a
manner to cause sleeve 708 to retract, as opposed to
advance, such as for clip 102. For example, hinge 434
may translate retrograde motion of trigger 432 to retro-
grade motion of sleeve 708, thereby pulling sleeve 708
back with respect to clip 702. In this manner, controlled
activation of trigger 432 may control a retreat of sleeve
708, and deploy the clip, as follows:
At least one protrusion 724 may be provided at the distal
end inner sleeve 708, corresponding to inner sleeve 108
above, for engaging with hinge 716 to compress hinge
716, thereby opening arms 712a and 712b. As shown in
Fig. 7B, a clip 702 may be positioned at the distal end of
a sleeve provided with a clip applier, such as by advanc-
ing the pusher using a ratchet mechanism similar to that
described in Figs 6A-C. The arms 712a and 712b, in a
normally closed configuration may protrude beyond the
distal end of inner sleeve 708, while hinge 716 may be
housed within sleeve 708.
[0167] Referring to Fig. 7C, sleeve 708 may be retract-
ed with respect to the positioned clip 702 by activating
trigger 432 to move sleeve 708 proximally relative to clip
702 in a first moving step. Protrusions 724 positioned at
the distal end of sleeve 708 may make contact with a
distal portion of clip hinge 716 and apply pressure to
squeeze or compress clip hinge 716 in a manner that
opens clip arms 712a and 712b.
[0168] Referring to Fig. 7D, trigger 432 coupled to
hinge 434 may be further activated to retract sleeve 708
with respect to clip 702a and move sleeve 708 proximally
relative to clip 702 in a second moving step that exposes
clip hinge 716 from the distal end of sleeve 708 and po-
sitions protrusions 720 at the proximal end of hinge 716.

This may release the pressure applied by protrusions
720 on clip hinge 716 and return clip hinge 716 to its
natural state of biasing arms 712a and 712b closed.
[0169] Sleeve 708 may be moved proximally in a third
retracting step with respect to the exposed clip, to expose
interlocking mechanism 722 of the deployed clip from the
distal end of sleeve 708, allowing the operator to discon-
nect the deployed clip from the remaining clips housed
in sleeve 708, such as by shifting the clip applier side-
ways.
[0170] During the deployment stages described
above, from when clip 708 is positioned for deployment
at the distal end of sleeve 708, throughout the moving
steps of sleeve 708 and until the clip is closed over the
blood vessel, the axial distance between the clip 702 and
handle 430 may remain constant. The movement of
sleeve 708 throughout the deployment of clip 702 has no
effect on the axial distance of the clip from the handle,
and therefore, the operator. In this way, the operator may
accurately position the clip for deployment, and deploy
the clip by maneuvering the sleeve, knowing that the po-
sition of the deployed clip will not change.
[0171] The following steps describe an exemplary
method for deploying the clip illustrated in Figs. 7B-D, in
accordance with an embodiment of the invention. A clip
may be positioned at the distal end of a sleeve provided
with a clip applier by advancing the pusher using a ratchet
mechanism similar to that described in Fig 6. The clip
may be positioned such that the clip arms may be ex-
posed from the distal end of the sleeve, while a hinge
disposed at the proximal end of the clip is enclosed within
the sleeve. The sleeve may be withdrawn in a first retreat
step, such as by using a handle similar to the handle
described above. One or more protrusions disposed at
the distal end of the sleeve may engage with the distal
side of the enclosed hinge and exert pressure on the
hinge by squeezing it. The clip arms may open. The
sleeve may be withdrawn in a second retreat step to po-
sition the protrusions at the proximal side of the hinge,
thereby releasing the pressure from the hinge, causing
the clip arms to close and lock, thereby deploying the
clip. The sleeve may be withdrawn by a third retreat step
to expose the hinge and an interconnecting mechanism
disposed at the proximal end of the clip from the sleeve.
The sleeve may be shifted in a manner to release the
interconnecting mechanism, while not displacing the de-
ployed clip. The next clip may be positioned at the distal
end of a sleeve provided with a clip applier by advancing
the pusher again using a ratchet mechanism similar to
that described in Fig 6.
[0172] Reference is now made to Fig. 8 which illus-
trates a ratcheted cartridge mechanism for advancing
one or more clips for deployment into a body cavity, op-
erative with an embodiment of the invention. In the sys-
tem of Fig. 8A, a cartridge mechanism 800 configured
for housing clips 802 is disposed with multiple concentric
tubular structures, or sleeves, coupled with anchoring
protrusions, such as ratchets, for advancing clips 802.
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Clips 802 are substantially similar to clips 102 with the
notable difference that clips 802 are not disposed with
interconnecting mechanism 122, and thus are advanced
within the interconnecting sleeves using any suitable ad-
vancement mechanism, such as by using a ratcheted
advancement mechanism described below.
[0173] A handle mechanism similar to handle 430 may
be provided with system 800 for deploying clips 802, in
a manner similar to the deployment of clips 102 by
maneuvering one or more sleeves provided to house and
deploy clips 802 and which are described below. The
sleeves may be maneuvered by a trigger mechanism,
similar to trigger 432.
[0174] Innermost sleeve 808, corresponding to inner
sleeve 112 of Fig. 1A, may house multiple clips 802 in a
manner similar to that described above. Sleeve 808 may
provide one or more anchoring protrusions 850 for en-
gaging with clip 802 to prevent retrograde movement of
clip 802 within cartridge 800. An intermediate sleeve 852
surrounding or enclosing innermost sleeve 808 may be
provided with one or more advancement protrusions 854
that are configured to engage with and push clip 802
forward towards the distal end of mechanism 800. Ad-
vancement protrusions 854 are configured to protrude
through a longitudinal groove or window 856 that is pro-
vided with innermost sleeve 808 to enable engaging with
clip 802. In order to advance clip 802, anchoring protru-
sion 850 may engage with clip 802 and hold clip 802 in
place while intermediate sleeve 852 is pulled back a pre-
determined distance, such as the length of a clip, towards
the proximal end of cartridge 800. Intermediate sleeve
852 may then be advanced forward, causing advance-
ment protrusion 854 to engage with clip 802, pulling it
forward towards the distal end of cartridge 800. The most
distally positioned advancement protrusion 854A of in-
termediate sleeve is configured to engage and position
the most distal clip 802 to a deployable position within a
pair of integral jaws 856 of innermost sleeve, such as by
being held in place by one or more grooves provided with
jaws 234.
[0175] Protrusion 854A may be biased by outermost
sleeve 810, disposed with sharp tip 804 and correspond-
ing to outer sleeve 110 of Fig. 1A, in a manner to engage
clip 802 only when clip 802 is being advanced. Upon
positioning clip 802 for deployment at the distal end of
cartridge 800, protrusion 854A extends past the distal
end of outermost sleeve 810, thereby no longer engaging
with clip 802. Any further advancement by intermediate
sleeve 852 serves to compress clip 802.
[0176] Intermediate sleeve 852 may be advanced over
innermost sleeve 808 (not shown) and clip arms 812a
and 812b, thereby compressing arms 812a and 812b
and engaging locking mechanism 814 to lock over the
tissue. Prongs, such as in any of the embodiments de-
scribed above may be provided with either of clips 802
or sleeve 802 to activate the locking mechanism.
[0177] Advantageously, when there is one last clip for
deployment within sleeve 808, advancement of outer-

most sleeve 810 over the integral jaws does not lock the
clip, but rather only reversibly approximates clip arms
812a and 812b, thereby allowing the deployment of clip
802 when it is the last clip disposed within sleeve 808.
[0178] The following method describes multiple steps
for deploying a clip using a micro-laparoscopic clip ap-
plier, in accordance with an embodiment of the invention.
A clip applier is positioning to deploy a surgical clip
housed in a rigid sleeve provided with the clip applier,
where the sleeve houses multiple interconnected surgi-
cal clips, and each of the clips, when housed within the
sleeve is closed and unlocked , and where each of the
clips is provided with a self locking mechanism at its distal
end and is normally-open by a proximal integral spring
disposed with each of the clips. The clip arms of the in-
terconnected clips housed in the sleeve may be oriented
lengthwise along a length of the sleeve, and the clips
may be made of superelastic material
[0179] In some embodiments, exposing the clip may
include perforating a body cavity wall with a Veress nee-
dle provided with the clip applier, where the Veress nee-
dle includes an inner sleeve with a blunt distal end, and
an outer sleeve with a sharp distal end, and where the
sleeve housing the clips comprises the inner sleeve, and
where the distal end of the most distally-positioned clip
comprises the blunt distal end, and where the clips are
exposed via the perforation made by the sharp distal end.
[0180] A handle extending from the sleeve may be op-
erated to advance the clips towards a distal end of the
sleeve, and position a most distally positioned clip for
deployment by exposing the clip from the distal end of
the sleeve, where the exposing causes the clip to open.
[0181] Optionally, the clips may be advanced by a
pusher, where portion of the pusher is alternately flexible
for bending into a coil configuration allowing it to be stored
in the handle, and alternately straight and rigid for ad-
vancing the clips in the sleeve. One or more ratchets may
engage the pusher to control the advancement of the
pusher from the coil configuration to the straight rigid
pusher for advancing the clips.
[0182] A dial may be provided with the handle may be
rotated to rotate the clips housed in the sleeve in syn-
chrony with a rotation of the sleeve, where a ball and
socket joint provided with the pusher enables the handle
to remain stationary relative to the rotated clips.
[0183] The sleeve may be advanced relative to the ex-
posed clip to close the exposed clip over a bodily tissue
until the self locking mechanism of the exposed clip en-
gages, thereby deploying the exposed clip, where an ax-
ial distance between the exposed clip and the handle
throughout the sleeve advancing steps remains con-
stant.
[0184] In some embodiments, advancing the sleeve
relative to the exposed clip to close and lock the exposed
clip further comprises applying a moment on the clip via
one or more prongs provided with the clip applier. Op-
tionally, the prongs may be disposed with the inner
sleeve, and the self locking mechanism may be activated
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by engaging the prongs with one or more niches provided
with the clips. Alternatively, the prongs may be disposed
with the clip arms and the self locking mechanism may
be activated by engaging the prongs with the sleeve.
[0185] In another embodiment, engaging the self lock-
ing mechanism comprises engaging a hook disposed at
a distal end of one clip arm disposed with the exposed
clip with the other clip arm of the exposed clip.
[0186] Upon closing and locking the clip, the sleeve
may be retracted relative to the exposed clip to expose
an interconnecting mechanism disposed at a proximal
end of the exposed clip, to enable disconnecting the de-
ployed clip from the remaining clips housed in the sleeve.
[0187] The following method describes multiple steps
for deploying a clip using a micro-laparoscopic clip ap-
plier, in accordance with another embodiment of the in-
vention. A clip applier is positioning to deploy a surgical
clip housed in a rigid sleeve provided with the clip applier,
where the sleeve houses multiple interconnected surgi-
cal clips, and each of the clips, when housed within the
sleeve is closed and is normally-closed by a proximal
integral spring disposed with each of the clips. The clip
arms of the interconnected clips housed in the sleeve
may be oriented lengthwise along a length of the sleeve,
and the clips may be made of superelastic material
[0188] In some embodiments, exposing the clip may
include perforating a body cavity wall with a Veress nee-
dle provided with the clip applier, where the Veress nee-
dle includes an inner sleeve with a blunt distal end, and
an outer sleeve with a sharp distal end, and where the
sleeve housing the clips comprises the inner sleeve, and
where the distal end of the most distally-positioned clip
comprises the blunt distal end, and where the clips are
exposed via the perforation made by the sharp distal end.
[0189] A handle extending from the sleeve may be op-
erated to advance the clips towards a distal end of the
sleeve, and position a most distally positioned clip for
deployment by exposing the clip from the distal end of
the sleeve.
[0190] Optionally, the clips may be advanced by a
pusher, where portion of the pusher is alternately flexible
for bending into a coil configuration allowing it to be stored
in the handle, and alternately straight and rigid for ad-
vancing the clips in the sleeve. One or more ratchets may
engage the pusher to control the advancement of the
pusher from the coil configuration to the straight rigid
pusher for advancing the clips.
[0191] A dial may be provided with the handle may be
rotated to rotate the clips housed in the sleeve in syn-
chrony with a rotation of the sleeve, where a ball and
socket joint provided with the pusher enables the handle
to remain stationary relative to the rotated clips.
[0192] The sleeve may be retracted relative to the ex-
posed clip in a first step to open the exposed clip by com-
pressing the hinge of the clip. The sleeve may be retract-
ed relative to the exposed clip in a second step to close
the exposed clip over a bodily tissue, where an axial dis-
tance between the exposed clip and the handle through-

out the sleeve retracting steps may remain constant. The
sleeve may be retracted further relative to the exposed
clip to expose an interconnecting mechanism disposed
at a proximal end of the exposed clip to enable discon-
necting the exposed clip from the other clips housed in
the sleeve.
[0193] Thus, by disposing a laparoscopic clip applier
in accordance with the system and method described
above, such as by employing a user friendly miniature
advancement mechanism for maneuvering surgical clips
within a retractable needle, specific minimally-invasive
procedures medical procedures such as Cholecystecto-
my, removal of ovary, sterilization, hysterectomy, bariat-
ric surgery, thoracoscopy, etc. can be easily performed
by the present device, overcoming size constraint hur-
dles that are associated with prior art devices.
[0194] Numerous modifications and alternative em-
bodiments of the present invention will be apparent to
those skilled in the art in view of the foregoing description.
Accordingly, this description is to be construed as illus-
trative only and is for the purpose of teaching those skilled
in the art the best mode for carrying out the present in-
vention.

Claims

1. A laparoscopic clip applier (100) comprising:

a proximal handle (430) configured for control-
ling a position of a distal most clip inside the
subject;
a rigid sleeve (108, 178) extending from said
handle (430);
a trigger (432) connected to said sleeve (108,
178) to advance said sleeve (108, 178) distally
with respect to said handle (430) and to retract
said sleeve (108, 178) proximally with respect
to said handle (430) in response to moving said
trigger (432) with respect to said handle (430)
in first direction and second direction opposite
said first direction respectively;
multiple interconnected clips (102, 172), each
clip of said multiple interconnected clips being
normally-open by a proximal spring integral to
the clip (102, 172),

wherein each clip is (102, 172) housed in
said sleeve (108, 178), and
wherein each clip (102, 172) is provided with
a self-locking mechanism (114, 1114) at its
distal end, and
wherein each said clip (102, 172), when
housed within said sleeve (108, 178), is
closed and unlocked; and

a pusher (440) operable by said handle (430)
and configured to move with respect to said han-
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dle, to:

advance said multiple interconnected clips
(102, 172) distally with respect to said han-
dle (430) and to position a most distally-po-
sitioned clip (102, 172) of said multiple in-
terconnected clips (102, 172) into a deploy-
ment position,
wherein retracting said sleeve (108) (178)
with said trigger (432) exposes said most
distally-positioned clip (102, 172) from said
distal end of said sleeve (108, 178) and
causes said most distally-positioned clip
(102, 172) to open while remaining in said
deployment position axially stationary with
respect to said handle (430),
wherein advancing said sleeve (108, 178)
with said trigger (432) while said pusher
(440) retains said exposed most distally po-
sitioned clip (102, 172) in said deployment
position axially stationary with respect to the
handle (430), closes said exposed clip (102,
172) over a bodily tissue until said self-lock-
ing mechanism (114, 1114) of said exposed
most distally positioned clip (102, 172) en-
gages, thereby deploying said exposed
most distally positioned clip (102, 172).

2. The clip applier (100) of claim 1, further comprising
a Veress needle comprising:

said rigid sleeve (108), and
an outer sleeve (110) with a sharp distal end
(104),

wherein said distal end of said most distally-
positioned clip (102, 172) provides a blunt
distal end (106) for said rigid sleeve (108),
and
wherein upon pressing the needle against
a wall of a body cavity, the wall pushes said
blunt distal end (106) backwards causing
blunt distal end (106) to recess, exposing
sharp distal end (104), thereby enabling
penetration of the wall.

3. The clip applier of claim 1, wherein said self-locking
mechanism (114, 1114) comprises an elastic hook
(1014c) disposed at a distal end of a clip arm of said
exposed clip (102, 172), wherein said elastic hook
(1014c) is biased outwards, and wherein said elastic
hook (1014c) is folded inwards when said clip (102,
172) is housed within said sleeve (108, 178) and
protrudes outwards when said clip (102, 172) is ex-
posed from said sleeve (108, 178).

4. The clip applier (100) of claim 1, wherein a proximal
portion of said pusher (440) is alternately flexible and

configured to bend into a coil configuration thereby
allowing said pusher (440) to be housed in said han-
dle (430), and a distal portion of said pusher (440)
is alternately straight and rigid and configured to ad-
vance said clips (102, 172) in said sleeve (108, 178).

5. The clip applier of claim 1, wherein said deployment
mechanism includes one or more protrusions (442a,
442b, 442c) configured to engage said pusher (440)
to control movement of said pusher (440) from said
coil configuration to said straight rigid pusher for ad-
vancing said clips (102, 172).

6. The clip applier (100) of claim 1, further comprising
a dial (448) configured to rotate said sleeve in syn-
chrony with said clips (102, 172), wherein a ball and
socket joint provided with said pusher is configured
to enable said handle (430) to remain axially station-
ary relative to said rotated clips (102, 172).

7. The clip applier (100) of claim 1, wherein a pair of
clip arms (112a, 112b, 182a, 182b) of said intercon-
nected clips (102, 172) are oriented lengthwise along
a length of said sleeve (108, 178) when housed in
said sleeve (108, 178).

8. The clip applier (100) of claim 1, wherein said clips
(102, 172) are made, at least partially, of superelastic
material.

9. The clip applier (100) of claim 1, wherein said rigid
sleeve (108, 178) is 3 millimeters in diameter or less.

10. The clip applier (100) of claim 1, wherein said clips
(102, 172) are made of Nitinol.

11. The clip applier (100) of claim 1, wherein the distal
tip of said rigid sleeve (108, 178) is disposed with
carved out slots configured to allow said rigid sleeve
(108, 178) to advance over said exposed clip (102,
172) without pinching bodily tissue.

12. The clip applier (100) of claim 1, wherein said trigger
(432) is distal to said handle (430).

13. The clip applier (100) of claim 1, wherein said de-
ployment position is the same relative to said handle
(430) for each subsequent clip in a chain formed by
said multiple interconnected clips.

14. The clip applier (100) of claim 1, further comprising
a ratchet (442a, 442b, 442c) limiting movement of
said pusher to advance a single clip at a time.

15. The clip applier (100) of claim 1, wherein proximally
retracting said sleeve (108, 178) with said trigger
(432) relative to said handle (430) while said pusher
(440) retains said exposed clip (102, 172) axially sta-
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tionary with respect to the handle (430) to expose
an interconnecting mechanism (122) disposed at a
proximal end of said exposed clip (102, 172), ena-
bles advancement of said exposed clip (102, 172)
within said sleeve (108) for deployment from said
multiple interconnected clips (102, 172) housed in
said sleeve (108, 178).

Patentansprüche

1. Applikator (100) für eine laparoskopische Klammer,
umfassend:

einen proximalen Griff (430), der zum Steuern
einer Position einer distalsten Klammer inner-
halb des Patienten konfiguriert ist;
eine starre Hülse (108, 178), die sich von dem
Griff (430) erstreckt;
einen Auslöser (432), der mit der Hülse (108,
178) verbunden ist, um als Reaktion auf das Be-
wegen des Auslösers (432) in Bezug auf den
Griff (430) in eine erste Richtung bzw. eine zwei-
te Richtung entgegengesetzt zur ersten Rich-
tung die Hülse (108, 178) distal in Bezug auf den
Griff (430) vorzuschieben bzw. die Hülse (108,
178) proximal in Bezug auf den Griff (430) zu-
rückzuziehen;
mehrere miteinander verbundene Klammern
(102, 172), wobei jede Klammer der mehreren
miteinander verbundenen Klammern durch eine
in die Klammer (102, 172) integrierte proximale
Feder normalerweise geöffnet ist,

wobei jede Klammer (102, 172) in der Hülse
(108, 178) untergebracht ist, und
wobei jede Klammer (102, 172) an ihrem
distalen Ende mit einem selbstverriegeln-
den Mechanismus (114, 1114) versehen ist,
und
wobei jede Klammer (102, 172), wenn sie
in der Hülse (108, 178) untergebracht ist,
geschlossen und entriegelt ist; und

einen Schieber (440), der durch den Griff (430)
betätigbar und konfiguriert ist, um sich in Bezug
auf den Griff zu bewegen, um:

die mehreren miteinander verbundenen
Klammern (102, 172) in Bezug auf den Griff
(430) distal vorzuschieben und eine am wei-
testen distal positionierte Klammer (102,
172) der mehreren miteinander verbunde-
nen Klammern (102, 172) in einer Freiset-
zungsposition zu positionieren,
wobei das Zurückziehen der Hülse (108)
(178) mit dem Auslöser (432) die am wei-
testen distal positionierte Klammer (102,

172) vom distalen Ende der Hülse (108,
178) freilegt und bewirkt, dass sich die am
weitesten distal positionierte Klammer
(102, 172) öffnet, während sie in der Frei-
setzungsposition axial stationär in Bezug
auf den Griff (430) bleibt,
wobei das Vorschieben der Hülse (108,
178) mit dem Auslöser (432), während der
Schieber (440) den freiliegenden, am wei-
testen distal positionierten Clip (102, 172)
in der Freisetzungsposition axial stationär
in Bezug auf den Griff (430) hält, die freilie-
gende Klammer (102, 172) über einem Kör-
pergewebe schließt, bis der selbstverrie-
gelnde Mechanismus (114, 1114) der frei-
liegenden, am weitesten distal positionier-
ten Klammer (102, 172) eingreift, wodurch
der freiliegende, am weitesten distal positi-
onierte Clip (102, 172) freigesetzt wird.

2. Klammerapplikator (100) nach Anspruch 1, ferner
mit einer Veress-Nadel, welche umfasst:

die starre Hülse (108) und
eine Außenhülse (110) mit einem scharfen dis-
talen Ende (104),
wobei das distale Ende des am weitesten distal
positionierten Clips (102, 172) ein stumpfes dis-
tales Ende (106) für die starre Hülse (108) be-
reitstellt, und
wobei die Wand beim Drücken der Nadel gegen
eine Wand eines Körperhohlraums das stumpfe
distale Ende (106) nach hinten drückt, wodurch
das stumpfe distale Ende (106) veranlasst wird,
zurückzuweichen und ein scharfes distales En-
de (104) freizulegen, wodurch das Durchdrin-
gen der Wand ermöglicht wird.

3. Klammerapplikator nach Anspruch 1, bei dem der
selbstverriegelnde Mechanismus (114, 1114) einen
elastischen Haken (1014c) umfasst, der an einem
distalen Ende eines Klammerarms der freiliegenden
Klammer (102, 172) angeordnet ist, wobei der elas-
tische Haken (1014c) nach außen vorgespannt ist,
und bei dem der elastische Haken (1014c) nach in-
nen gefaltet ist, wenn die Klammer (102, 172) in der
Hülse (108, 178) untergebracht ist, und nach außen
ragt, wenn die Klammer (102, 172) von der Hülse
(108, 178) freiliegt.

4. Klammerapplikator (100) nach Anspruch 1, bei dem
ein proximaler Abschnitt des Schiebers (440) wech-
selseitig flexibel und konfiguriert ist, um sich in eine
Spulenkonfiguration zu biegen, wodurch der Schie-
ber (440) in dem Griff (430) untergebracht werden
kann, und ein distaler Abschnitt des Schiebers (440)
wechselseitig gerade und starr ist und konfiguriert
ist, um die Klammern (102, 172) in der Hülse (108,
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178) vorzuschieben.

5. Klammerapplikator nach Anspruch 1, bei dem der
Freisetzungsmechanismus einen oder mehrere Vor-
sprünge (442a, 442b, 442c) umfasst, die konfiguriert
sind, um in den Schieber (440) einzugreifen, um die
Bewegung des Schiebers (440) von der Spulenkon-
figuration zu dem geraden starren Schieber zum
Vorschieben der Klammern (102, 172) zu steuern.

6. Klammerapplikator (100) nach Anspruch 1, ferner
umfassend eine Drehscheibe (448), die konfiguriert
ist, um die Hülse synchron mit den Klammern (102,
172) zu drehen, wobei ein mit dem Schieber verse-
henes Kugelgelenk konfiguriert ist, um zu ermögli-
chen, dass der Griff (430) in Bezug auf die gedrehten
Klammern (102, 172) axial stationär bleibt.

7. Klammerapplikator (100) nach Anspruch 1, bei dem
ein Paar Klammerarme (112a, 112b, 182a, 182b)
der miteinander verbundenen Klammern (102, 172)
längs entlang einer Länge der Hülse (108, 178) aus-
gerichtet sind, wenn sie in der Hülse (108, 178) auf-
genommen sind.

8. Klammerapplikator (100) nach Anspruch 1, bei dem
die Klammern (102, 172) zumindest teilweise aus
superelastischem Material hergestellt sind.

9. Klammerapplikator (100) nach Anspruch 1, bei dem
die starre Hülse (108, 178) einen Durchmesser von
3 Millimetern oder weniger aufweist.

10. Klammerapplikator (100) nach Anspruch 1, bei dem
die Klammern (102, 172) aus Nitinol hergestellt sind.

11. Klammerapplikator (100) nach Anspruch 1, bei dem
die distale Spitze der starren Hülse (108, 178) mit
ausgehöhlten Schlitzen angeordnet ist, die so kon-
figuriert sind, dass sie es der starren Hülse (108,
178) ermöglichen, über die freiliegende Klammer
(102, 172) vorzurücken, ohne Körpergewebe zu
klemmen.

12. Klammerapplikator (100) nach Anspruch 1, bei dem
der Auslöser (432) distal zum Griff (430) liegt.

13. Klammerapplikator (100) nach Anspruch 1, bei dem
die Freisetzungsposition in Bezug auf den Griff (430)
für jede nachfolgende Klammer in einer Kette, die
durch die mehreren miteinander verbundenen Klam-
mern gebildet wird, dieselbe ist.

14. Klammerapplikator (100) nach Anspruch 1, ferner
mit einer Ratsche (442a, 442b, 442c), die die Bewe-
gung des Schiebers begrenzt, um jeweils eine ein-
zelne Klammer vorzurücken.

15. Klammerapplikator (100) nach Anspruch 1, bei dem
das proximale Zurückziehen der Hülse (108, 178)
mit dem Auslöser (432) in Bezug auf den Griff (430),
während der Schieber (440) die freiliegende Klam-
mer (102, 172) axial stationär in Bezug auf den Griff
(430) hält, um einen Verbindungsmechanismus
(122) freizulegen, der an einem proximalen Ende der
freiliegenden Klammer (102, 172) angeordnet ist,
das Vorschieben der freiliegenden Klammer (102,
172) innerhalb der Hülse (108) zur Freisetzung von
den mehreren miteinander verbundenen Klammern
(102, 172) ermöglicht, die in der Hülse (108, 178)
untergebracht sind.

Revendications

1. Applicateur d’agrafes laparoscopique (100)
comprenant :

une poignée proximale (430) configurée pour
commander une position de l’agrafe la plus dis-
tale à l’intérieur du sujet ;
un manchon rigide (108, 178) s’étendant à partir
de ladite poignée (430) ;
un déclencheur (432) relié audit manchon (108,
178) pour faire avancer ledit manchon (108,
178) de manière distale par rapport à ladite poi-
gnée (430) et pour rétracter ledit manchon (108,
178) de manière proximale par rapport à ladite
poignée (430) en réponse au déplacement dudit
déclencheur (432) par rapport à ladite poignée
(430) dans une première direction et une deuxiè-
me direction opposée à ladite première direction
respectivement ;
de multiples agrafes reliées entre elles (102,
172), chaque agrafe desdites multiples agrafes
reliées entre elles étant normalement ouverte
par un ressort proximal solidaire de l’agrafe
(102, 172),
dans lequel chaque agrafe (102, 172) est reçue
dans ledit manchon (108, 178), et
dans lequel chaque agrafe (102, 172) est munie
d’un mécanisme autobloquant (114, 1114) au
niveau de son extrémité distale, et
dans lequel chacune desdites agrafes (102,
172), lorsqu’elle est reçue dans ledit manchon
(108, 178), est fermée et déverrouillée ; et
un poussoir (440) pouvant être actionné par la-
dite poignée (430) et configuré pour se déplacer
par rapport à ladite poignée :

pour faire avancer lesdites multiples agra-
fes reliées entre elles (102, 172) de manière
distale par rapport à ladite poignée (430) et
pour positionner l’agrafe positionnée de
manière la plus distale (102, 172) desdites
multiples agrafes reliées entre elles (102,
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172) dans une position de déploiement,
dans lequel la rétraction dudit manchon
(108) (178) avec ledit déclencheur (432) ex-
pose ladite agrafe positionnée de manière
la plus distale (102, 172) de ladite extrémité
distale dudit manchon (108, 178) et amène
ladite agrafe positionnée de manière la plus
distale (102, 172) à s’ouvrir tout en restant
dans ladite position de déploiement axiale-
ment fixe par rapport à ladite poignée (430),
dans lequel l’avancement dudit manchon
(108, 178) avec ledit déclencheur (432)
pendant que ledit poussoir (440) retient la-
dite agrafe exposée positionnée de manière
la plus distale (102, 172) dans ladite position
de déploiement axialement fixe par rapport
à la poignée (430), ferme ladite agrafe ex-
posée (102, 172) sur un tissu corporel jus-
qu’à ce que ledit mécanisme autobloquant
(114, 1114) de ladite agrafe exposée posi-
tionnée de manière la plus distale (102, 172)
s’engage, déployant ainsi ladite agrafe ex-
posée positionnée de manière la plus dis-
tale (102, 172).

2. Applicateur d’agrafes (100) de la revendication 1,
comprenant en outre une aiguille de Veress
comprenant :

ledit manchon rigide (108), et
un manchon externe (110) avec une extrémité
distale tranchante (104),
dans lequel ladite extrémité distale de ladite
agrafe positionnée de manière la plus distale
(102, 172) fournit une extrémité distale émous-
sée (106) pour ledit manchon rigide (108), et
dans lequel, lors de la pression de l’aiguille con-
tre une paroi d’une cavité corporelle, la paroi
pousse ladite extrémité distale émoussée (106)
vers l’arrière amenant l’extrémité distale émous-
sée (106) à être en retrait, exposant l’extrémité
distale tranchante (104), permettant ainsi la pé-
nétration de la paroi.

3. Applicateur d’agrafes de la revendication 1, dans le-
quel ledit mécanisme autobloquant (114, 1114) com-
prend un crochet élastique (1014c) disposé au ni-
veau d’une extrémité distale d’une branche d’agrafe
de ladite agrafe exposée (102, 172), où ledit crochet
élastique (1014c) est sollicité vers l’extérieur et où
ledit crochet élastique (1014c) est plié vers l’intérieur
lorsque ladite agrafe (102, 172) est reçue dans ledit
manchon (108, 178) et fait saillie vers l’extérieur lors-
que ladite agrafe (102, 172) est exposée dudit man-
chon (108, 178).

4. Applicateur d’agrafes (100) de la revendication 1,
dans lequel une partie proximale dudit poussoir

(440) est alternativement flexible et configurée pour
se courber en une configuration en spirale permet-
tant ainsi audit poussoir (440) d’être reçu dans ladite
poignée (430), et une partie distale dudit poussoir
(440) est alternativement droite et rigide et configu-
rée pour faire avancer lesdites agrafes (102, 172)
dans ledit manchon (108, 178).

5. Applicateur d’agrafes de la revendication 1, dans le-
quel ledit mécanisme de déploiement comporte une
ou plusieurs saillie(s) (442a, 442b, 442c) configu-
rée(s) pour s’engager avec ledit poussoir (440) pour
commander le mouvement dudit poussoir (440) de
ladite configuration en spirale audit poussoir droit
rigide pour faire avancer lesdites agrafes (102, 172).

6. Applicateur d’agrafes (100) de la revendication 1,
comprenant en outre un cadran (448) configuré pour
faire tourner ledit manchon en synchronisation avec
lesdites agrafes (102, 172), où un joint à rotule muni
dudit poussoir est configuré pour permettre à ladite
poignée (430) de rester axialement fixe par rapport
auxdites agrafes mises en rotation (102, 172).

7. Applicateur d’agrafes (100) de la revendication 1,
dans lequel une paire de branches d’agrafe (112a,
112b, 182a, 182b) desdites agrafes reliées entre el-
les (102, 172) est orientée longitudinalement sur une
longueur dudit manchon (108, 178) lorsqu’elles sont
reçues dans ledit manchon (108, 178).

8. Applicateur d’agrafes (100) de la revendication 1,
dans lequel lesdites agrafes (102, 172) sont réali-
sées, au moins partiellement, en un matériau supe-
rélastique.

9. Applicateur d’agrafes (100) de la revendication 1,
dans lequel ledit manchon rigide (108, 178) a un dia-
mètre inférieur ou égal à 3 millimètres.

10. Applicateur d’agrafes (100) de la revendication 1,
dans lequel lesdites agrafes (102, 172) sont réali-
sées en Nitinol.

11. Applicateur d’agrafes (100) de la revendication 1,
dans lequel la pointe distale dudit manchon rigide
(108, 178) est disposée avec des fentes découpées
configurées pour permettre audit manchon rigide
(108, 178) d’avancer sur ladite agrafe exposée (102,
172) sans pincer le tissu corporel.

12. Applicateur d’agrafes (100) de la revendication 1,
dans lequel ledit déclencheur (432) est distal par rap-
port à ladite poignée (430).

13. Applicateur d’agrafes (100) de la revendication 1,
dans lequel ladite position de déploiement est la mê-
me par rapport à ladite poignée (430) pour chaque
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agrafe suivante dans une chaîne formée par lesdites
multiples agrafes reliées entre elles.

14. Applicateur d’agrafes (100) de la revendication 1,
comprenant en outre un cliquet (442a, 442b, 442c)
limitant le mouvement dudit poussoir pour faire avan-
cer une seule agrafe à la fois.

15. Applicateur d’agrafes (100) de la revendication 1,
dans lequel une rétraction proximale dudit manchon
(108, 178) avec ledit déclencheur (432) par rapport
à ladite poignée (430) pendant que ledit poussoir
(440) retient ladite agrafe exposée (102, 172) axia-
lement fixe par rapport à la poignée (430) pour ex-
poser un mécanisme de liaison (122) disposé au ni-
veau d’une extrémité proximale de ladite agrafe ex-
posée (102, 172), permet l’avancement de ladite
agrafe exposée (102, 172) dans ledit manchon (108)
pour le déploiement à partir desdites multiples agra-
fes reliées entre elles (102, 172) reçues dans ledit
manchon (108, 178).
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