A2 |0 0 R O OO

o

WO 2006/00

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization { f"
International Bureau

(43) International Publication Date
12 January 2006 (12.01.2006)

) IO OO T D R D 000

(10) International Publication Number

WO 2006/002503 A2

(51) International Patent Classification: Not classified
(21) International Application Number:
PCT/BR2005/000102

(22) International Filing Date: 8 June 2005 (08.06.2005)

(25) Filing Language: English
(26) Publication Language: English

(30) Priority Data:

MU 8.401.529-2 2 July 2004 (02.07.2004) BR
(71) Applicants and
(72) Inventors: MENDES, José Barbosa, Jr. [BR/BR];

Rua Santa Catarina 855, Apt.101 Ed.Florianopolis,
CEP-85.802.040 Cascavel Parana (BR). TANAKA, Mil-
ton, Tatsuo [BR/BR]; Rua Mato Grosso 1637, Apt.901,
Ed.Belle Maison, CEP-85.812-020 Cascavel Parana (BR).
(74) Agent: Masterclinica; Rua Souza Naves 3378, Cascavel-
85.806-260, parana-Brazil (BR).
(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,

CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE,
KG, KM, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA,
MD, MG, MK, MN, MW, MX, MZ, NA, NG, NI, NO, NZ,
OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL,
SM, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC,
VN, YU, ZA, ZM, ZW.
(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LT, LU, MC, NL, PL, PT, RO,
SE, S1, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN,
GQ, GW, ML, MR, NE, SN, TD, TG).

Declaration under Rule 4.17:
—  of inventorship (Rule 4.17(iv)) for US only

Published:

without international search report and to be republished
upon receipt of that report

Fortwo-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Gagzette.

(54) Title: LATERALLY CURVED LAPAROSCOPIC SURGICAL CLIP

(57) Abstract: This invention is a self-locking, surgical instrument designed to be utilized in surgical procedures where total and/or
& partial vascular occlusion of large blood vessels, or other structures, is needed, thus providing secure stanching of the vessels and
\f) structures due to its curved lateral design. This innovative design not only allows for a clear view of the entire extension of the clip,
but also has a "male-to-female" self-locking system, which stays clear of the area being clipped, thus constituting an improvement

upon the existing traditional straight clips.



WO 2006/002503 PCT/BR2005/000102

LATERALLY CURVED LAPAROSCOPIC SURGICAL CLIP

PRESENTATION

This utility model patent report describes a Laterally Curved
Laparoscopic Surgical Clip, which is a self-locking surgical instrument. It is
used in surgeries where vascular occlusion, or the occlusion of other
structures is needed. Since it has an innovative curved lateral design it not
only provides for secure stanching of the vessels and structures but also has
a self-locking male-to-female system, while allowing for the viewing of the
entire clip extension making it possible to leave the locking mechanism
away from the clipped area. Altogether, this makes up for great
improvements when compared to the existing linear designed clips.

INTRODUCTION

Laparoscopic surgery is a surgical modality which is well established
in several surgical areas, from extirpative to reconstructive procedures. Due
to the fact that it is a minimally invasive modality of surgery, it has been
considered as the “gold standard” for some procedures. For that reason,
laparoscopic surgery is now, as it will continue to be in the near future, the
main approach to surgery.

From the surgical anatomical point of view, the organs that are more
vascularized and having the pediculi with the largest calibers are the ones
that offer the biggest technical challenges when being dealt with. That is
why unexpected surgical problems during the operation are the most
frequent causes of conversions to open surgery or even loss of patient.

Within this context, the urinary system occupies a high profile
position, because we know that, at an average, every 5 minutes the entire
blood volume passes through the kidneys. On top of this organ’s perfusion
characteristics, the anatomical variations of its pedicule (arterial and venous
multiplicity, precocious arterial bifurcations, anomalous venous merging and
others) are very frequent.

Generally, the nephrectomies, for many reasons, are one of the main
urological procedures. The current modalities of available renal pedicule-
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control are: classical ligatures with the use of threads, sealing by means of
different electromedicine techniques (harmonic scalpel, thermal and electro-
cautery equipment, lasers and others), vascular clipping and stapling
equipment. Due to the technical difficulties of the classical ligatures
(thread), which demand more time for their realization, the use of clips have
become one of the preferred forms of ligatures by most surgeons who
consider practicality and speed. Despite its practicality and speed, the use of
electronic equipment (electromedicine) faces some limitations when it
comes to working with large vessels or when one considers the operational
cost. In spite of its elevated cost, endostaplers have been developed with the
intention of joining safety to speed and the practicality of the clips.

TECHNICAL STATUS

The technical status of such equipment is innovative because it does
not count on exclusive and specific instruments for its destined use, i.e.,
there is no knowledge of the existence of surgical clips with lateral curvature
utilized along with laparoscopic surgeries or even of the open kind. Among
the documents found during the state-of-the-art searches, it was possible to
select the patent of a generic surgical clip with similar characteristics to our
product. Thus, the following document has been picked out:

Patent number US 5,062,846, which presents a clip for generic use,
has a curvature only in the internal faces of the occlusion when closed, that
is, it doesn’t present any lateral curvature of the piece itself when closed.

PROPOSED DEVELOPMENT

The surgical apparatus hereby presented is based on a technical,
surgical fundament of the classic utilization of curvature in the majority of
surgical instruments that are employed for the dissection of organs and
vascular structures. This design has been conceived with the intent to
incorporate these fundaments to the usage of clips and it constitutes an
innovative improvement for their use and application. Therefore, it is the
first laterally curved conceived device, self-locking, or not. Since it allows
for lateral and partial applications on large vessels or other structures, the
lateral curvature provides the clip with advantages over the straight ones.
Due to its curved shape, this clip has two working surfaces: an effective one,
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which is meant to be used with vascular occlusion, and a non-effective one,
which is used with the locking system, thus avoiding the clipped vascular
structure. Another advantage of its curved shape is based on the surgeon’s
better visualization of the clip locking end, thus avoiding undesirable
inclusions of tissues or perivascular structures. Therefore, since it is
possible to view the entire length of the clip, it allows for secure sectioning
of the vessel, i.e., the faces of the occlusion where the lateral grooves and
protrusions are located are both coplanar or flat in relation to each other,
although curved in relation to its major view axis (front), thus allowing for
partial capturing of the wall in a large vessel. It leaves its locking portion
away from the structure being worked on, and doesn’t perforate, tear and/or
cause any lesion to it.

The locking system on this curved clip is based on a “male-to-female”
type, and is incorporated in the clip’s free end, where a mushroom-shaped
pin can, under pressure, be adjusted to an orifice. Both the “male” and
“female” parts are placed in the central part of the free end. Once it is
locked in place, this clip does not present any risk of spontaneous or
accidental opening. This locking system is designed to facilitate the
manufacturing and the operation of the device. In order to lock it, pressure
is exerted along one direction only of the applicator, thus eliminating the
need to displace one leg over the other in order to lock it in place. Moreover,
such applicator should be able to rotate 360° around its distal end, in order to
allow for the same curved clip to be applied both to the left and to the right.

In order to provide this device with a lower risk of slippage from the
clipped vessel wall, there are grooves and transversal protrusions that self
adjust, therefore providing the device with an additional locking mechanism
for the structures.

There is a technical variant of this system, which is incorporated along
the occlusion face of the clip and is based on the longitudinal disposition of
grooves along one of the legs and protrusions along the opposite leg. These
also self adjust, and the purpose is again to provide a better grip of the
structures.

As far as the confection material is concerned, the lateral curvature
principle of a clip can be applied in polymers, as well as in metal, depending
on the application. When using polymers for the confection of the clip, the
locking mechanism should be present, however, with the metallic clip
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there’s no need for a locking mechanism since the deformation of the clip
itself will provide the needed pressure for the occlusion.

The Laterally Curved Laparoscopic Surgical Clip may present
variations in size and the curvature angles, depending on the diameter of the
vessels or the application which it is destined to be used on. This does not
mean that the original principle should be altered.

EXAMPLES OF APPLICATIONS

Within urology, for example, the anatomy of kidneys presents the
following particularities:

The right kidney vein is rather short, and since the vena cava is
located at the right of the aorta, the nephrectomy of a live donor for
transplantation is preferably done at the left side, thus enabling the
extraction of a venous segment which is long enough to be worked on. The
importance of the length of this vein is that the venous reconstruction is
done through a terminal-lateral anastomosis, thus, if we are working with a
short vein segment this anastomosis will offer some technical difficulties as
well as complication risks due to obstruction by thrombosis. This happens
due to an imperfect suture or to stretching of anastomosed vessels.
Considering that the surgery of the donor presents unique characteristics
when it comes to surgical risks, for it deals with an individual who does not
present any pathology and is being submitted to a major surgery, the
standard technical modality for vein control has been the usage of vascular
staplers. However, due to fact that they have three rows of staples along
each side, a loss of one of the vein segments of about 1,5 centimeters takes
place. Because of the factor herein pointed out, the utilization of the right
kidney for transplantations has been very limited, even in anatomical
variations for the left side of the double artery type, which infers the need for
bench surgery, which translates into a longer ischemia of the implant, as
well as a higher risk of vascular complications. With the advent of the
product herein presented, it is both possible and safe to have an application
of a device which partially includes the wall of the vena cava, therefore
allowing for the removal of a longer segment of the kidney vein without any
damage attributed to the use of vascular staplers and with no risk increase to
the donor.
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Another application where this clip would excel is on unexpected
vascular problems, where there are lesions in the walls of the large vessels
that cannot be totally connected or cauterized. Therefore, in this situation,
the only possibility would be the classical vascular sutures or hypothetically
the partial clipping of the lesioned vessel, which could be performed in a
secure and effective way, but up till now there isn’t a clip that makes such
repair possible. Beyond the advantages herein mentioned, we also have to
consider the previously mentioned visualization factor of the entire length of
the clip, which provides more safety when clipping and locking it on the
vessel. With all of these technical and safety advantages, the utilization of
such curved clips, even in pathological nephrectomies, either benign or
malignant in nature, would be justified, thus increasing the possibilities of
usage.

Due to its enormous advantages when compared to other kinds of
clips available in the market, we cannot limit the specific usage of the
curved surgical clip to urologic surgeries. We should include its utilization
in other non-urologic procedures, such as: splenectomy, partial hepatectomy
or pneumectomy (and in these cases, its curvature would be extremely useful
for clipping the sectioned biliary ducts or bronchioles respectively), and
small lesions in the bowels, among others.

DETAILED DESCRIPTION OF THE PRODUCT

The Laterally Curved Laparoscopic Surgical Clip is composed of a
structure of two convex legs, therefore presenting a slim and innovative
curved design containing an array of internal transversal ‘teeth’ (3) which
can also be presented longitudinally along the legs, thus contributing for the
occlusion and locking of vessels, or other structures.

The locking system granted to this curved clip is placed at the
terminal part of the device (4) and is based on a “male-to-female” system
where a mushroom-like “male” pin fits, under pressure, into a “female”
orifice. Both are placed in the center of the free extremity and once locked
there is no risk of spontaneous opening.

The Laterally Curved Laparoscopic Surgical Clip has other
configuration variants, as presented in drawings 5, 6 and 7. These
differences are related to size, and angulation of the curvatures.
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DESCRIPTIONS OF THE DRAWINGS

What follows is a series of illustrations which represent the Laterally Curved
Laparoscopic Surgical Clip.

These drawings are merely illustrative and the final product may present
some variations which shall not deviate from the original idea behind the
product.

They are as follows:

Drawing 1: A perspective view of the proposed object. This view
emphasizes the lateral curves of both legs, as well as the locking mechanism.

Drawing 2: Another perspective view of the object which highlights the
curvature and the internal “teeth” along the right and left legs.

Drawing 3: An orthogonal top view of the surgical clip shown in drawing 1.

Drawing 4: A detailed magnified perspective view, highlighting the
mushroom-like head of the male to female locking system.

Drawing 5: A perspective view of a configuration variant of the clip shown
in drawing 1.

Drawing 6: A perspective view of a second configuration variant of the clip
shown in drawing 1.

Drawing 7: A perspective view of a third configuration variant of the clip
shown in drawing 1.

Drawing 8: A perspective view of the surgical clip, emphasizing the front
view, which shows the positioning of the clip when applied to a vessel
during a laparoscopic surgery — in this case including a partial apprehension
of the vena cava during a right nephrectomy.

Drawing 9: A perspective view which shows the curvature of the proposed
object and highlights the front and top views, as well as the locking system.

Drawing 10: An orthogonal side view of the clip.
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Drawing 11: A detailed magnified perspective view of the locking
mechanism of the clip.
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CLAIMS

1. The LATERALLY CURVED LAPAROSCOPIC SURGICAL
CLIP is characterized by a two-legged structure, in which each leg
is a mirrored image of its counterpart (2). The legs are joined on
one end by a flexible articulation (8) whereas the other end
contains the locking mechanism (9). According to theses features,
one should easily recognize the lateral curvature between the
extremities when viewing it from the top (drawing 9) or from the
side (drawinglQ). Its curved design is slim and innovative,
possessing an array of internal “teeth”, thus allowing for total or
partial occlusion of vessels of all sizes, depending on the
application angle, therefore enabling blood flow beyond the
occlusion when partially applied (drawing 8).

2. The LATERALLY CURVED LAPAROSCOPIC SURGICAL
CLIP, according to claim 1, contains a male to female locking
system, which is located at the free end (4) of the clip, where a
mushroom-shaped “male” pin (5) snaps, under pressure, to a
“female” orifice (6). Both “male” and “female” components are
located at a central position of the free end, where, once locked
together, present no danger of spontaneous unlocking.

3. The LATERALLY CURVED LAPAROSCOPIC SURGICAL
CLIP, according to claims 1 and 2, contains a tissue apprehension
system along its occlusion faces, which contains longitudinal
creases in both legs, where the ridges on one leg fit the grooves of
the opposed leg. (Drawings do not show the longitudinal creases).

4. The LATERALLY CURVED LAPAROSCOPIC SURGICAL
CLIP, according to claims from 1 to 3, presents configurative
variants which are described in detail in the report and are
represented by drawings 5, 6 and 7.
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