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A STAPLING DEVICE

Field of the Invention

The present invention relates to stapling devices. Specifically the invention
relates to a stapling device comprised of a stapler cartridge comprising a
supply of staples and parts of a staple firing mechanism, which is attached
to one end of an articulation section, and an anvil portion, which is attached

to the other end of the articulation section.

Background of the Invention

In recent years, surgeons have been increasingly using surgical staples
instead of sutures. Surgical gtaples and surgical stapling instruments have
made many difficult procedures much simpler to perform, and significantly
reduced the time required to perform them, thusA allowing the patient to

spend less time under general anesthesia.

In general, modern surgical stapling instruments for use on internal organs
and tissues are comprised of a head containing a cartridge which holds the
staples and a mechanism for ejecting the staples out of the cartridge, either
sequentially or simultaneously, and driving them through the tissue.
Typically, on the other side of the tissues to be stapled, there is an anvil,

which deforms the staples into the shape required to hold the tissues
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together. The head and anvil together form the distal stapling portion of the
instrument. There is a proximal portion which houses the actuator
mechanism for firing the staples, and the mechanism for bringing the anvil
and cartridge containing head to the desired distance and keeping them

exactly aligned.

A basic consideration in the design of all staplers is the fact that it takes a
substantial force to bend the staples. Consequently, at the time the staples
are fired, the anvil and the head must be clamped rigidly together, or the
force will cause them to separate, and the staples will not fully close. In
addition, for the legs of the staples to curl to the shape required to hold the
tissues together, the anvil and the staple dispensing part must be aligned
precisely. Because of these limitations, in prior art staplers the stapler
holding portion and the anvil portion of the device are either rigidly
pivotally connected together or, for staplers having separate anvil and
staple dispensing parts, the parts of the stapler are manually clamped

together when they are at the desired location for stapling.

An 1mprovement over the previously known prior art surgical staplers is
disclosed in International Patent Application WO 02/39909 by the same
applicant, the description of which, including references cited therein, is
incorporated herein by reference. In WO 02/39909 is described a surgical

stapler having a totally flexible connection between the anvil and staple
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dispensing portions of the instrument. In laparoscopic or open operations,
such a totally flexible connection will allow stapling in hard-to-reach places.
Moreover, such a totally flexible stapling instrument could be combined
with a flexible endoscope, which will permit the instrument to be passed
through natural orifices, such as the mouth, anus, or vagina. Any number of
procedures could then be performed without the need to fully anesthetize
the patient, and without opening the abdoinen or other organs. A non—
exhaustive list includes: removal of broad-based colonic polyps and small
cancers; endoscopic treatment of gastresophageal reflux disease (GERD),
and full thickness biopsies of gastric lesions. All of which are typically

performed under the influence of a general anesthetic.

The invention described in WO 02/39909 is directed towards providing a
stapling device for a surgical endoscopic device provided with at least one
flexible portion. The stapling device comprises two portions, a cartridge
containing a supply of staples and a staple-firing mechanism and an anvil.
One of the cartridge portions and one of the anvil portions.is located,
longitudinally displaced from one another along the longitudinal axis of said

endoscopic device, with at least a part of said flexible portion between them.

According to the preferred embodiment of the invention, the flexible section
comprises a two-way articulation section, the staple cartridge is located

proximately to the proximal end of the articulation section and the anvil is
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located on the distal tip of the articulation section, and completely bending

the articulation section using a fixed radius of curvature brings the two

portions of the stapler into alignment.

To hold the two parts of the stapler together during firing, two locking pins
or, preferably, screws that are stored in the anvil portion are extended and

engage and lock into receptacles on the cartridge.

An ultrasound positioning assembly comprising two separate elements, one
of which is located near the cartridge and the other near the anvil, is
provided to verify that the parts of the stapling device are correctly
positioned relative to each other prior to extending the screws and that
there is the correct distance between them before firing the staples. Details
of the design and operation of preferred embodiments of the ultrasound
positioning system are disclosed in International Patent Application WO
02/068988 by the same applicant, the description of which, including

references cited therein, is incorporated herein by reference.

The staple cartridge contains one or a plurality of arrays of staples. Each
array consists of one or a plurality of staples. The firing mechanism for
firing the arrays of staples comprises staple pushers actuated by cams that
are actuated by proximal means. If the cartridge contains more than one

array of staples, then an arrangement actuated from the proximal end of the
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endoscope is provided to index the cartridge after the firing of each of the

arrays of staples.

As described in WO 02/39909 and summarized hereinabove, the alignment
of the staple cartridge with the anvil is dependent on the design of the
articulation section, which has to be capable of bring the two parts of the
stapler into exact alignment when it is bent through an angle of 270
degrees. Only if the positioning system verified that the exact alignment
had in fact been achieved could the alignment pins or screws be deployed
locking the cartridge and anvil together so that the staples could be fired.
The alignment accuracy required is about +1.5 mm. If the articulation
section is not able to achieve this degree of accuracy, then when the pins or
screws are extended from the anvil they will not enter the matching

receptacles in the anvil.

The require degree of accuracy is achievable if expensive manufacturing
techniques are used for the production of the individual vertebrae and great
care is taken in assembling the entire articulation section. However it has
been found by the inventors of the current invention, that even with the
most accurate articulation section, difficulties arise in aligning the parts of
the stapler. There are two main reasons for these difficulties: firstly, as a
result of repeated bending and unbending of the articulation section, wear of

the parts takes place resulting in the creation of play between the vertebrae;
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secondly, when using the device within a body, foreign objects can enter the
spaces between the vertebrae, preventing the complete bending of the

articulation section.

It is a purpose of the present invention to provide a stapler device
comprising a cartridge and an anvil located respectively on the proximal and
distal ends of an articulation section in which the shape of the cartridge and
the anvil assist in bringing the parts of the stapler into alignment for firing

the staples, thus overcoming the difficulties of the prior art.

Further purposes and advantages of this invention will appear as the

description proceeds.

Summary of the Invention

In a first aspect the present invention is directed towards providing a
stapling device comprised of an articulation section, a staple cartridge
containing staples and parts of a staple-firing mechanism, and an anvil
portion. The cartridge is located at one end of the articulation section and
the anvil portion is located at the other end. The front surfaces of the anvil
and the cartridge are curved. When the articulation section is bent, bringing
the curved front surfaces of said anvil and the cartridge opposite each other,
the curved surfaces help to correct transverse misalignment and to bring the

anvil and the cartridge into the correct working relationship.
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In a preferred embodiment, the cartridge is located at the proximal end

of the articulation section and the anvil is located at the distal end.

In all embodiments the staple firing system of the stapler of the
invention is arranged such that pulling the firing cams in a longitudinal
direction causes the staples to exit the cartridge in a direction at right

angles to the direction of motion of the cams.

The face of the cartridge is comprised of a curved surface having a curvature
that must match the curvature of the front face of the anvil. The face of the
cartridge can be comprised of a single curved surface. In a preferred
embodiment, the center of curvature of the cartridge face in the area of the
array is lowered relative to the center of curvature of the rest of the surface.
This results in a cartridge having a surface comprised of two levels. The

presence of the two levels assists in correcting longitudinal misalignment.

In a preferred embodiment the staple cartridge comprises a step structure
in its curved face. The step structure is a reflector of ultrasound radiation

and comprises one element of an ultrasound positioning assembly.

If a two-way articulation section is used, then the preferred shape of the

surface of the cartridge is a section of a cylinder cut by a plane parallel to



WO 2005/115255 PCT/IL2005/000194

-8-
another plane containing the cylinder's longitudinal axis. For a four-way

articulation section a spherical shape is preferred for the surface of the

cartridge.

In another aspect the invention is directed to providing a method of bringing
the anvil and cartridge of the stapling device of the invention into correct
working relationship. The method comprises over-bending the articulation
section causing the face of the anvil to be guided by the shape and design of
the surfaces over the face of the cartridge into the correct working

relationship.

All the above and other characteristics and advantages of the invention will
be further understood through the following illustrative and non-limitative
description of preferred embodiments thereof, with reference to the

appended drawings.

Brief Description of the Drawings

- Fig. 1 is a schematic cross-sectional view showing the fixed portion and
the articulation section of an endoscope, comprising a prior art stapler
consisting of an anvil and a staple cartridge;

- Fig. 2 shows the anvil and the cartridge of the invention in the aligned

position during firing of the staples;
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. Fig. 38 is a perspective view showing the anvil unit of the
inventionmounted in the distal tip ;

- Fig. 4 is a perspective view showing the cartridge of the invention;

- Fig. 51s a bottom view of stapler cartridge of the invention;

- Figs. 6, 7, and 8 are sectional views along planes A-A, B-B, and C-C in
Fig. 4 respectively;

- Fig. 9 and Fig. 10 are perspective views of an embodiment of the
cartridge of the invention comprising the reflector component of the
~ultrasound positioning assembly; and

- Fig. 11 shows the alignment of the ultrasound transducer and reflector

when the stapler is ready for firing.

Detailed Description of Preferred Embodiments

Fig. 1 is a schematic cross-sectional view of the distal section of an
endoscope 10 comprising the stapler iievice disclosed in the above referenced
WO 02/39909. In the figure is shown the anvil section 12, located in the
distal tip 14 of the endoscope and the stapler cartridge 16, located in rigid
section 18. Between distal tip 14 and rigid section 18 is located the
articulation section 20. Parts of the stapler cartridge shown in Fig. 1 and
described in WO 02/39909 are: one of the firing cams 22, a staple 24, and the
corresponding staple pusher 26. One of the screws 28 is shown screwed out
of its storage space in anvil 12 and into a receptacle 30 in cartridge 16 in

order to enable the stapling to be carried out. Numeral 32 designates the
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firing cable that is attached to plunger 34 that is in turn connected to the

cams in the staple cartridge.

As described in WO 02/39909 with reference to the GERD procedure, the
endoscope is inserted into the patient’s stomach through the esophagus with
the articulation section straight and, when it has been inserted the proper
depth, the articulation section is then bent to carry out the fundoplacation.
The correct functioning of the device depends on the articulation section
performing precisely as designed to bring the two parts of the stapler into
the correct working relationship. The term “correct working relationship” is
understood herein to mean that the anvil is brought into the exact position
opposite the cartridge that will allow the locking screws to be extended as
shown in Fig. 1. This term also implies that the correct distance is reached
between the faces of the anvil and the cartridge. Thus, when the correct
working relationship is achieved, the legs of the staples will enter the
depressions provided on the face of the anvil and will be properly curled to

hold the tissue being stapled.

As a result of “wear and tear” of the parts that make up the vertebra
section, dirt or any foreign matter enters the spaces (indicated by arrow 36
in Fig. 1) between some or all of the vertebrae, and the fact that it is not
possible to achieve the design goal of zero freedom of motion of the

vertebrae, especially in the transverse direction, unwanted freedom of
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motion, or “play” often is discovered while working with the prior art
staplers. The result of play of this type is that upon activation of the
articulation cable until the articulation section is through the designed 270
degrees, the anvil will not be in the correct position facing the cartridge. The
problem of misalignment can be broken up into two components — one
component in the direction of the longitudinal axis of the articulation
section and the other component in the transverse direction. If the problem
is misalignment in the longitudinal direction, then it can be overcome by
continued pulling on the articulation cable, bending the articulation section
slightly more than 270 degrees and using the ultrasound positioning system

to verify when the correct working relationship is received.

Misalignment in the transverse direction cannot be corrected by further
bending of the articulation section. If the problem is discovered during
routine testing then the vertebrae section must be taken apart and
thoroughly, cleaned and inspected with damaged parts being replaped. This
is a very time consuming and expensive procedure and all the more so
because of the large number of cables, wires, fiber optics, irrigation
channels, etc. that pass through channels in the vertebrae from the
proximal end of the endoscope to the distal tip. If the problem is discovered
after the procedure has begun, then the surgeon has two options. He can
straighten the articulation section and rebend it repeatedly until, by

“chance”, the desired alignment is achieved or, if this fails, he can withdraw
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the endoscope and begin again with a different instrument if one is

available.

The solution to the problem of incorrect alignment of the anvil and cartridge
caused by inaccuracy in the bending of the articulation section provided by
the present invention is to give the cartridge and anvil matching curved
surfaces which will interact to force the distal tip of the endoscope towards
proper alignment as the articulation cables are pulled causing the front face

of the anvil to approach the face of the cartridge.

Fig. 2 shows the anvil unit 42 and the cartridge 40 of the invention in the
correct working relationship during firing of the staples. Replaceable
cartridge 40 is shown in the receptacle in the rigid section 18 of the
endoscope provided for this purpose between the flexible section of the
insertion tube (not shown in the figure) and the articulation section 20.
Replaceable anvil unit 42 is in the receptacle provided in distal tip 14 of the
endoscope, located at the distal end of articulation section 20. For
illustrative purposes, one of the staples 24 that has been ejected from the
cartridge and whose legs have been curled against the face of the anvil is

shown in the figure.

Fig. 3 is a perspective view showing a preferred embodiment of the anvil

unit 42 of the invention. The anvil unit 42 fits into the socket on distal tip
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14 in such a way that it projects beyond the distal face 60 of distal tip 14.
Shown on the curved face of the anvil unit 42 are the depressions 64 in
which the legs of the staples are curled. The two locking screws 28 are
shown partially extended. The cover plates on the proximal part of the distal
tip 14 have been removed revealing some of the channels leading to the
endoscope devices and accessories located on distal face 60 and to the
interface 62 with the most distal vertebra of the articulation section. With
the exception of ultrasound transducer 66, none of these elements or the
mechanism for advancing and withdrawing screws 28, some of which is
contained in distal tip 14 and some of which is contained in anvil unit 42,
are relevant to the present invention and therefore will not be described

herein.

According to the invention, the face of the cartridge is comprised of a smooth
curved surface having a curvature that matches the curvature of the front

face of the anvil.

Fig. 4 is a perspective view showing a preferred embodiment of the cartridge
40 of the invention. The bold arrow in the figure (as well as in Figs. 5 to 8)
indicates the distal direction. For purposes of illustrating the invention, a
cartridge from which one array comprising five staples is ejected is
described herein. It will, however, be understood by skilled persons that

arrays having a different number of staples, cartridges having more than
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one array, and, if more than one array is present, indexing means can be
provided within the framework of the present invention for example by

making use mutatis mutandis of the teachings of WO 02/39909.

The parts of the firing mechanism that are located within the cartridge and
the interaction between them for firing the staples are similar to those
described ip WO 02/39909 and the description in this publication applies
mutandis mutatis to the present invention as well. The major difference
between the prior art cartridge and that of the present invention is the
curved surface of the face of the cartridge of the invention. In order for the
staples to be ejected from the cartridge perpendicular to the curved surface,
the stored staples, the cams, etc. of the firing mechanism must be arranged
at angles to each other and not in parallel planes as in the prior art.
Because of the limitations on the diameter of the endoscope, the arc length
of the curved surface of the cartridge is not large enough to allow the
storage of two staples side-by-side at the correct angle. Changing the
configuration of the array such that the staples are separated from each
other in the longitudinal direction can solve this problem. Choosing this
solution however will lead to the undesirable result of requiring a longer

cartridge and, therefore a longer rigid section for the endoscope.

The solution chosen for the preferred embodiment of the invention is to

lower the center of curvature of the cartridge face in the area of the array
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relative to the center of curvature of the rest of the surface. This solution
results in the two-level design shown in the figures and described
hereinbelow. The two-level design not only allows for efficient storage and
firing of the staples but also simplifies the process of bringing the two parts
of the stapler into correct working relationship as will be described

hereinbelow.

Referring to the figures, it can be seen that the curved surface of the
cartridge 40 that faces the anvil 42 comprises two levels. Upper level 50
comprises two sections that are located at the proximal and distal ends of
cartridge 40 and lower level 52 is located in the center of the cartridge above
the array of staples. The lower level 52 has a length L a little longer than
the width of the anvil face (see Fig. 3) in order to accommodate the layers of
tissue that are compressed between them. Shown in lower level 52 are the
slots 44 through which the staples 24 of the array are ejected and the two
bores 46 with their beveled entrances 48 into which the locking screws
enter. The interfaces between the two sections of upper level 50 and lower

level 52 are the two sloping walls 54.

Fig. 5 is a bottom view of stapler cartridge 40 of the invention. The cams fit
into slots 70, 72 is the cross member to which all of the cams are attached
and which is in turn connected to the plunger 34 (see Fig. 1), numeral 74

designates the slots into which the staple pushers fit, and 24 designates a
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staple. It is to be noted that the cams are aligned in a direction parallel to
the longitudinal axis of the cartridge and the staple pushers and the staples
are stored in the cartridge at right angles to the cams. As a result of this
arrangement, the staples exit the cartridge in a direction transverse to the

longitudinal motion of the cams caused by pulling on the plunger.

Figs. 6, 7, and 8 are sectional views along planes A-A, B-B, and C-C in Fig. 4
respectively. Shown in these figures are the cams 22, cross member 72, and
staple pushers 76. The staples have been omitted for clarity. In Fig. 6 is
shown clearly the two levels 50 and 52 of the surface of the cartridge 40 and
the inclined wall 54 that connects them. Also seen in this figure is the
beveled entrance 48 to the bores 46 into which the locking screws are
threaded. The slope of the beveled entrance helps to make the final
adjustment of the alignment between the parts of the stapler, since the
advancing screws will move down the slope into the bore, pulling the anvil
into the precise position relative to the array of staples that is required for

firing.

Fig. 9 and Fig. 10 are perspective views of an embodiment of the cartridge of
the invention comprising the reflector component of the ultrasound
positioning assembly. A portion of the proximal section of upper level 50 is
removed to form recess 78. Two parallel horizontal planar "steps" 80 are

created in recess 78. Steps 80 are reflectors that are used to make the
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ultrasound measurements as described in the above referenced
International Patent Application WO 02/068988. It is to be noted that except
for the step 80, all the edges of the anvil and cartridge, and especially those
of recess 78, are "rounded" to minimize injury to the tissue that is clamped

between the cartridge and the anvil.

Fig. 11 shows the alignment of the ultrasound transducer 66 and reflector
80 when the stapler is ready for firing. The tissue to be stapled is not shown
to allow a clear view showing the relative alignment of the anvil 42 and

cartridge 40.

Both the anvil and the cartridge can be made for one-time use, after which
they are discarded, or for multiple uses, in which case the cartridge must be
reloaded with a new array of staples after each use. They can be made of
any suitable material known to the art such as stainless steel or plastic. For
medical applications the material should be biocompatible, that is it should
not cause any irritation to any tissue with which it comes into contact. The
bores in the cartridge can be threaded to receive the locking screws or, in
the case of plastic cartridges, the bores can be smooth to be used with self-

tapping screws.

In principle, the surfaces of the anvil and the cartridge can be of any shape

as long as they are matching. The preferred curvature for use with a two-
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way articulation section as described hereinabove, i.e. one that can bend and
unbend in a single plane, is a section of a cylinder cut by a plane parallel to
a plane containing its axis. For use with a four-way articulation section, i.e.
one that can be bent and unbent in two mutually perpendicular planes, a

spherical shape is preferred.

Referring to Figs. 1 to 4, it can be seen how the design of the anvil and
cartridge of the invention aid in proper alignment of the two elements of the
stapler. Consider first misa]ignmént in the direction transverse to the
longitudinal axis of the cartridge. As the anvil approaches the cartridge,
then, the curved front face of the anvil begins to press the intervening tissue
against the front surface of the cartridge. Continued force exerted on the
articulation cable will tend to force the anvil closer to the cartridge. As a
result of this force, the curved face of the anvil will “feel the curvature” of
the curved face of the cartridge through the tissue and anvil to “slide down”
the cartridge face until alignment is achieved. The properties of the tissue
assist this process by reducing the frictional force between the surfaces. The
amount of transverse misalignment that can be corrected by this method is
relatively large being essentially equal to half of the width of the cartridge

on either side of the correct alignment position.

Along the direction of the longitudinal axis of the cartridge/articulation

section, the inaccuracy in the bending sometimes results in the anvil
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“overshooting” the cartridge. As described hereinabove, with prior art
staplers, this type of misalignment is corrected by exerting force on the
articulation cable to cause the articulation section to continue bending and
conséquently the anvil will slide on the surface of the cartridge. The
ultrasound positioning system is used to determine when the correct
alignment has been achieved. This procedure is very difficult to carry out
because it requires the physician to exert a great deal of force, not only to
bend the articulation section but also to overcome the resistance of the
layers of tissue pressed between the anvil and cartridge. Further he must
constantly observe the ultrasound positioning system while making very
precise movements, and usually very small adjustments to the force exerted,
in order to guide the anvil into the correct working relationship with the
cartridge. Finally he must hold the position and execute the procedure of
advancing the locking screws and screwing them into the cartridge. In the
case of the prior art stapler, if there existed any freedom of motion between
any of the parts of the articulation section, then attempting to correct for
longitudinal misalignment in the manner described, would invariably result
in misalignment in the transverse direction and it would not be possible to

bring the two parts of the stapler into correct working relationship.

The interdependence of the longitudinal and transverse alignment that
exists for the prior art staplers does not exist with the stapler of the

invention. Once the anvil is close enough to press the tissue over the surface



WO 2005/115255 PCT/IL2005/000194
-90 -
of the cartridge, the transverse alignment is maintained by the curved
surfaces of the cartridge and anvil, while the anvil slides back and forth
longitudinally on the surface of the cartridge. In the case of the preferred
embodiment shown in the figures, the two-level design assists in achieving
longitudinal alignment since, as the articulation cable is pulled, the anvil
will slide along upper level 50 until it reaches the sloping wall 54 and then
“fall down” onto lower level 52 in correct alignment, with its face opposite

the array of staples.

With the articulation section described in WO 02/39909, a bending force on
the order of 15 to 20 Kg must be exerted on the articulation cables to fully
bend the articulation section. The articulation section and cable are
designed for a maximum bending force of approximately 50 Kg and the
articulation section designed to allow it to be bent through an angle of
greater than 270 degrees. The method of the present invention to correct
both transverse and longitudinal misalignment is to bend the articulation
section to approximately 270 degrees, bringing the distal tip close to the
front of the cartridge and then exerting extra force, over-bending, i.e.
bending beyond 270 degrees the articulation section, and thereby clamping

the tissue and correcting misalignment as described hereinabove.

Although embodiments of the invention have been described by way of

illustfation, it will be understood that the invention may be carried out with
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many variations, modifications, and adaptations, without departing from its

spirit or exceeding the scope of the claims.
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Claims

1. A stapling device comprised of an articulation section, a staple cartridge
containing staples and parts of a staple-firing mechanism, and an anvil
portion, wherein said cartridge is located at one end of said articulation
section and said anvil portion is located at the other end of said
articulation section;
characterized in that the front surfaces of said anvil and said cartridge
are curved and that, when said articulation section is bent bringing said
curved front surfaces of said anvil and said cartridge opposite each other,
said curved surfaces help to correct transverse misalignment and to

bring said anvil and said cartridge into the correct working relationship.

2. A stapling device according to claim 1, wherein the cartridge is located at
the proximal end of the articulation section and the anvil is located at

the distal end of said articulation section.

3. A stapling device according to claim 1, wherein the face of the cartridge
is comprised of a smooth curved surface having a curvature that matches

the curvature of the front face of the anvil.

4. A stapling device according to claim 1, wherein the center of curvature of

the cartridge face in the area of the array is lowered relative to the
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center of curvature of the rest of the surface, resulting in a surface

having two levels.

5. A stapling device according to claim 4, wherein the presence of the two

levels assists in correcting longitudinal misalignment.

6. A stapling device according to claim 1, further comprising a recess and
step structure in the curved face of the staple cartridge, wherein said
step structure is a reflector of ultrasound radiation that comprises one

element of an ultrasound positioning assembly.

7. A stapling device according to claim 1, wherein the articulation section is
a two-way articulation section and the surface of the cartridge is a

section of a right circular cylinder cut by a plane parallel to its axis.

8. A staplihg device according to claim 1, wherein the articulation section is
a four-way articulation section and the surface of the cartridge is

spherical.

9. A method of bringing the anvil and cartridge of the stapling device of
claim 1 into correct working relationship, said method comprising over-

bending the articulation section.
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10.

-94.

A stapling device according to claim 1 and further comprising a
plunger, wherein the parts of the staple-firing mechanism comprise cams
and staple pushers; wherein pulling on said plunger causes said cams to
move longitudinally in the cartridge, said longitudinal movement
causing said staple pushers to rise towards the curved front surface of
said cartridge and the staples to exit said cartridge in a direction at right

angles to the direction of motion of said cams.



PCT/IL2005/000194

WO 2005/115255

1/11

Fig. 1
PRIOR ART



WO 2005/115255

2/11

PCT/IL2005/000194

Fig. 2



WO 2005/115255

3/11

PCT/IL2005/000194

Fig. 3



WO 2005/115255 PCT/IL2005/000194

4/11

m

Fig. 4




WO 2005/115255 PCT/IL2005/000194

5/11




WO 2005/115255 PCT/IL2005/000194

6/11

40

sy
.




WO 2005/115255 PCT/IL2005/000194

7111




WO 2005/115255 PCT/IL2005/000194

8/11




WO 2005/115255 PCT/IL2005/000194

9/11

Fig. 9




PCT/IL2005/000194

WO 2005/115255

10/11




WO 2005/115255 PCT/IL2005/000194

11/11

14

42

=
z%é‘ i
e

e

80

40

i




INTERNATIONAL SEARCH REPORT intern .l Application No
PCT/IL2005/000194

CLASSIFICATION OF SUBJECT MATTER

P Ab1B17/068

According to international Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC 7 A61B

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

EPO-Internal, WPI Data, PAJ

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category ° | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y WO 02/39909 A (MEDIGUS LTD; SONNENSCHEIN, 1-8,10
ELAZAR; SONNENSCHEIN, MINELU; CRAINICH,
LAW) 23 May 2002 (2002-05-23)

cited in the application

pages 7-9; figures 2,8

Y US 2004/004105 Al (JANKOWSKI BRUCE K) 1-5,7,8,
8 January 2004 (2004-01-08) 10
paragraphs ‘0006!, °<0012!, °0064! -
‘0066!; figures 4,11,12

Y WO 02/068988 A (MEDIGUS LTD; SONNENSCHEIN, 6
MINELU; SONNENSCHEIN, ELAZAR) ’
6 September 2002 (2002-09-06)

page 37

D Further documents are listed in the continuation of box C. Patent family members are listed in annex.

° Special rie cited documents :

Sp calegories of cited *T* later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

*A" document defining the general state of the arnt which is not
considered to be of particular relevance

*E* earlier document but published on or after the international *X* document of particular relevance; the claimed invention
fiing date o cannot be considered novel or cannat be considered to

Lt docu_me.nt which may throw doubts on priority claim(s) or involve an inventive step when the document is taken alone
which is cited to eslablish the publication date of another 'Y* document of particular relevance; the claimed invention

citation or other speclal reason (s specified) cannot be considered to involve an inventive step when the

Q" document referring to an oral disclosure, use, exhibition or document is combined with one or more other such docu-
other means ments, such combination being obvious to a person skilled
*P* document published prior 1o the international filing date but inthe art.
later than the priority date claimed *&" document member of the same patent family
Date of the actual completion of the international search Date of mailing of the intemational search repon
2 Jdune 2005 09/06/2005
Name and mailing address of the ISA Authorized officer

European Patent Office, P.B. 5818 Patentiaan 2
NL - 2280 HV Rijswijk T

Tel. (+31-70) 340-2040, Tx. 31 651 epo ni,
Fax: (+31-70) 340-3016 Herberhold, C

Form PCT/ISA/210 (second sheet) (January 2004)



I« vational application No.

INTERNATIONAL SEARCH REPORT PCT/1L2005/000194

Box Il Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

. []

o []

This International Search Report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

Rule 39.1(iv) PCT - Method for treatment of the human or animal body by

surgeryRule 39.1(iv) PCT - Method for treatment of the human or animal body
by therapy

Claims Nos.:

because they relate to parts ot the International Application that do not comply with the prescribed requirements to such
an extent that no meaningful International Search can be carried out, specifically:

Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box lll Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

. [

This International Searching Authority found muitiple inventions in this internationa! application, as follows:

As all required additional search fees were timely paid by the applicant, this lntérnational Search Report covers all
searchable claims.

As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment
of any additional fee.

3. As only some of the required additional search fees were timely paid by the applicant, this International Search Report

covers only those claims for which fees were paid, specifically claims Nos.:

4. No required additional search fees were timely paid by the applicant. Consequently, this international Search Report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:
Remark on Protest D The additional search fees were accompanied by the applicant’s protest.

D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (January 2004)




INTERNATIONAL SEARCH REPORT

wurmation on patent family members

Interi:

wal Application No

PCT/1L2005/000194
Patent document Publication Patent family Publication

cited in search report date member(s) date
WO 0239909 A 23-05-2002 AT 295122 T . 15-05-2005
AU 3952501 A 24-09-2001
AU 7766101 A 27-05-2002
CA 2403013 Al 20-09-2001
CA 2427986 Al 23-05-2002
EP 1265537 A2 18-12-2002
EP 1335671 Al 20-08-2003
EP 1452125 A2 01-09-2004
WO 0167964 A2 20-09-2001
WO 0239909 Al 23-05-2002
JP 2003526439 T 09-09-2003
JP 2004522473 T 29-07-2004
NZ 521288 A 24-12-2004
NZ 525557 A 27-08-2004
US 2003047582 Al 13-03-2003
- US 2001056282 Al 27-12-2001
ZA 200303417 A 26-03-2004
US 2004004105 A1 08-01-2004 AU 2003226050 Al 27-10-2003
Wo 03086206 Al 23-10-2003
WO 02068988 A 06-09-2002 AT 295122 T 15-05-2005
AU 3952501 A 24-09-2001
CA 2403013 Al 20-09-2001
CA 2438090 Al 06-09-2002
EP 1364227 Al 26-11-2003
EP 1265537 A2 18-12-2002
EP 1452125 A2 01-09-2004
Wo 0167964 A2 20-09-2001
WO 02068988 Al 06-09-2002
JP 2003526439 T 09-09-2003
JP 2004528074 T 16-09-2004
MX  PA03007607 A 30-06-2004
NZ 521288 A 24-12-2004
NZ 527287 A 25-02-2005
US 2002151767 Al 17-10-2002
US 2001056282 Al 27-12-2001
ZA 200306006 A 04-11-2004

Fomm PCT/ISA/210 (patent family annex) (January 2004)




THMBW(EF)

[ i (S RIR) A ()
e (S IR) A (%)

HAT R E (TR AGE)

FRI& B A

KRN

IPCHRS

CPCH%E=

L 5ER
HAh A TF 30k
ShEpEELE

E)

patsnap
EITIR%E
EP1753346A1 NFF(RE)R 2007-02-21
EP2005703235 RiFH 2005-02-15
MEDIGUS
MEDIGUS LTD.
MEDIGUS LTD.

SONNENSCHEIN MINELU
SONNENSCHEIN ELAZAR
GOVRIN AMIR

SONNENSCHEIN, MINELU
SONNENSCHEIN, ELAZAR
GOVRIN, AMIR

A61B17/068 A61B1/005 A61B1/273 A61B17/00 A61B17/072 A61B19/00

A61B17/07207 A61B1/0051 A61B1/2736 A61B17/0686 A61B17/072 A61B2017/00106 A61B2017/003
A61B2017/00827 A61B2017/07214 A61B2017/07221 A61B2017/07278 A61B2090/034

162187 2004-05-27 IL
EP1753346B1

Espacenet

FEAR-MEFERERD (20) NYSERE , ZREBSERTL

(40) , 1€ (40) BTN T — AV ET ER NN IS ML T 5
—IRMBEEEER D (42) . HENMENITREAREMN, HEERIEH
B, BRI S E AR EREARX . FEE AR E fh R 2 [ A9 B B
A e i RE B T RIEE G 4 AL H R EME 7 T EBI TAX

Ro


https://share-analytics.zhihuiya.com/view/c3b136a9-4089-4a06-beaa-e8c561ade371
https://worldwide.espacenet.com/patent/search/family/034961811/publication/EP1753346A1?q=EP1753346A1

