EP 1 450 698 B1

(1 9) Europaisches

Patentamt

European
Patent Office
Office européen

des brevets

(11) EP 1 450 698 B1

(12) EUROPEAN PATENT SPECIFICATION
(45) Date of publication and mention (51) IntCl.:
of the grant of the patent: A61B 17/28(2006.01)
10.08.2011 Bulletin 2011/32
(86) International application number:
(21) Application number: 02756292.5 PCT/US2002/020071
(22) Date of filing: 25.06.2002 (87) International publication number:
WO 2003/030708 (17.04.2003 Gazette 2003/16)
(54) SURGICAL INSTRUMENT
OPERATIONSINSTRUMENT
INSTRUMENT CHIRURGICAL
(84) Designated Contracting States: » EVANS, Stephen, C.
ATBECHCYDEDKESFIFRGBGRIEITLILU Westford, MA 01886 (US)
MC NL PT SETR e WHIPPLE, Gary
South Attleboro, MA 02703 (US)
(30) Priority: 09.10.2001 US 973304 * WISDOM, Richard
Mattapan, MA 02126 (US)
(43) Date of publication of application:
01.09.2004 Bulletin 2004/36 (74) Representative: Jones, Graham Henry
Graham Jones & Company
(73) Proprietor: Aesculap AG 77 Beaconsfield Road
78532 Tuttlingen (DE) Blackheath, London SE3 7LG (GB)
(72) Inventors: (56) References cited:

e HUNT, Robert, B.
Dover, MA 02030 (US)

e MELSKY, Gerald, S.
Lexington, MA 02420 (US)

WO0-A1-00/06033 WO-A1-01/66025
DE-A1-4 336 634 US-A- 5403 332
US-A- 5 626 608 US-A- 5 827 323

Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been

paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)



1 EP 1 450 698 B1 2

Description

FIELD OF THE INVENTION

[0001] This invention relates to a surgical instrument
and, in one example, a combined laparoscopic scissors
and forceps device.

BACKGROUND OF THE INVENTION

[0002] Laparoscopic surgery is used to provide a wide
variety of surgical procedures on a patient’'s abdomen.
The application of laparoscopic methods continues to
grow as techniques are refined and the associated sur-
gical instruments are improved. Patients benefit from
laparoscopic procedures because the methods em-
ployed minimize the amount of trauma associated with
a given procedure. Hence, patient survival is enhanced
and recovery times are decreased.

[0003] Prior art laparoscopic surgical instruments typ-
ically include a handle, a 33 centimeter length, 5 millim-
eter diameter shaft which can be inserted through a can-
nula placed in a patient’s abdominal wall, and scissors
or tissue grasping jaws (e.g., forceps) extending from the
end of the shaft.

[0004] In some cases, laparoscopic graspers, and/or
scissors and some other types of instruments have the
ability to apply RF energy in order to locally vaporize tis-
sue and thereby cut through it or to coagulate blood ves-
sels. There are two common ways in which the RF energy
is applied. In either method, current travels between two
electrodes. In monopolar instruments, the surgical instru-
ment serves as one electrode and the second electrode
is a large surface area electrode placed on the patient.
In bipolar instruments, both electrodes are disposed on
the surgical instrument in close proximity to one another.
[0005] Many conventional laparoscopic surgical in-
struments tend to be clumsier than those used in con-
ventional surgery. As explained above, in laparoscopic
surgery, the surgical instruments are inserted through a
cannula placed in the patient’s abdominal wall. To keep
patient trauma to a minimum, only a limited nhumber of
cannula are employed for a given procedure. Often, using
existing surgical instruments, the instruments must be
repeatedly removed from the cannula and replaced with
different instruments and removed and replaced again.
This process of repeated instrument exchanges greatly
increases the time it takes to perform a given medical
procedure.

[0006] Two commonly used laparoscopic instruments
are scissors and tissue graspers. Scissors are used to
dissect tissue, transect ligated vessels or other bodily
ducts (such as fallopian tubes), trim sutures and ligatures
and to perform other cutting functions. Graspers or for-
ceps are used to coagulate and to grip and manipulate
tissue and also to perform a variety of blunt dissecting
procedures. Tissue is either grasped and pulled away
from substrate tissue to which it is loosely connected or
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the blunt tips of the closed graspers are inserted between
loosely connected tissue strata and then the tips are
forced apart separating the tissue strata. The operation
of ordinary scissors and forceps is very familiar to sur-
geons and non-medical personnel alike and their function
and operation are somewhat intuitive. This fact remains
true when scissors or forceps are incorporated into a tra-
ditional laparoscopic instrument.

[0007] Traditionally, when tissue cutting procedures
are required, a scissors type laparoscopic instrument is
used, and, when tissue grasping procedures are re-
quired, a forceps type laparoscopic instrument is used.
Thus, the surgeon must either employ two cannulas or
switch instruments depending on whether cutting or
grasping procedures are required.

[0008] To overcome this problem, those skilled in the
art have developed surgical instruments with detachable
scissors and forceps end assemblies, and surgical in-
struments with combined scissors and forceps end as-
semblies.

[0009] For example, U.S. Patent No. 5,893,875 dis-
closes a surgical instrument with replaceable end effector
assemblies. To switch between tissue cutting and grasp-
ing procedures, however, the surgeon must withdraw the
instrument from the patient and replace the scissors end
effector assembly with a forceps end effector assembly.
This practice of instrument exchange greatly increases
the time it takes to complete a given surgical procedure.
[0010] An attempt to overcome this problem is dis-
closed by a combined cutting blade/forceps end assem-
bly. See U.S. Patent Nos. 5,456,684 and 5,908,420. In
another prior art device, a cutting blade is extendable
between two forceps. See U.S. Patent Nos. 5,496,317
and 5,573,535. See also the BiCoag® bipolar cutting for-
ceps available from Everest Medical, 13755 First Avenue
North, Minneapolis, Minnesota 55441-5454.

[0011] All of these devices suffer from the fact that the
scissoring and grasping capabilities are poorer than that
which is available separately in single function devices.
[0012] Moreover, surgeons will not generally use any
surgical instrument which does not operate in the way
expected or in a way which is not intuitive. When con-
ventional surgical devices with scissor grips are used, it
is expected that the action of closing the scissor grips
closes the scissor blades for tissue cutting or brings the
forceps jaws together to grasp the tissue between them.
This is not the case with the devices discussed above.
For example, in order to use the device disclosed in U.S.
Patent No. 5,573,535, the surgeon uses a scissor grip to
operate the forceps jaws but must operate a separate
lever to effect distal movement of the blade member to
cut tissue. See the '535 patent, col. 5, lines 43-66.
[0013] Other shortcomings of prior art devices include
their complexity and high manufacturing costs. High
manufacturing costs are especially important in surgical
devices because they are often used in connection with
one procedure on a given patient and then discarded.
[0014] Still another problem associated with the prior
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art is the non-ergonomic nature of the handle assembly
associated with certain prior art surgical instruments.
Surgeons are reluctant to use any surgical instrument
whose operation is not fairly self-evident, or is complex,
and/or is not similar to the operation of previously used
surgical instruments. Also, surgeons desire a surgical
instrument which provides feedback - a positive indica-
tion that it is working as intended.

[0015] In one prior art example, U.S. Patent No.
5,403,322, discloses a tissue approximator having two
pivoting tissue grasping jaws each of which close about
a central plate. The handle assembly of this device in-
cludes left and right pivoting triggers: the left trigger op-
erates one tissue grasping jaw and the right trigger op-
erates the other tissue grasping jaw.

[0016] The structure of this handle assembly is com-
pletely different from typical prior art laparoscopic instru-
ments which typically include a scissor type handle with
a pivoting trigger spaced from a fixed trigger. Surgeons,
however, familiar with scissor type handle assemblies,
are reluctant to use laparoscopic instruments with non-
scissor type handles.

[0017] International Publication No. WO 01/66025 dis-
closes a surgical instrument corresponding to the pre-
amble of claim 1, including a handle assembly, a shaft
connected on one end to the handle assembly, and an
end assembly extending from the other end of the shaft.
The end assembly is constructed to include a fixed mem-
ber including on one portion thereof a fixed scissor blade
and on another portion thereof a fixed forcep jaw. The
end assembly also includes a pivotable scissor blade for
cutting tissue between the fixed scissor blade and a piv-
otable forcep jaw for grasping tissue between the fixed
forcep jaw and the pivotable forcep jaw,

SUMMARY OF THE INVENTION

[0018] Itis therefore an object of this invention to pro-
vide a surgical instrument which operates in the way ex-
pected and the use of which is intuitive.

[0019] It is a further object of this invention to provide
such a surgical instrument which does not require the
surgeon to operate separate levers in order to effect tis-
sue cutting or tissue grasping procedures.

[0020] It is a further object of this invention to provide
a surgical instrument with a handle assembly whose op-
erationis self-evident, simple, and similar to the operation
of previously used surgical instruments.

[0021] Itis a further object of this invention to provide
such a surgical instrument a handle assembly which pro-
vides a positive indication that it is operating as intended.
[0022] It is a further object of this invention to provide
such a surgical instrument handle assembly which, in
one embodiment, comprises an end effector assembly
with a pivoting scissor blade and a pivoting tissue grasp-
ing jaw, which locks the scissor blade closed when the
tissue grasping jaw is operated and, conversely, which
locks the tissue grasping jaw closed when the scissor
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blade is operated.

[0023] It is a further object of this invention to provide
such a surgical instrument in which although the tissue
grasping jaw is locked closed when the scissor blade is
operated, any tissue between the locked closed tissue
grasping jaw can escape therefrom if the laparoscopic
instrument is moved.

[0024] It is a further object of this invention to provide
such a surgical instrument which is designed to allow
operation of the switching mechanism independent of
the drive mechanism so a surgeon can switch between
the various modes of operation independent of the posi-
tion of the pivoting jaws.

[0025] It is a further object of this invention to provide
a surgical instrument with an end effector assembly
which may include a pivoting scissor blade and a pivoting
forceps jaw and also other types of surgical end effector
assemblies.

[0026] It is a further object of this invention to provide
such a surgical instrument which eliminates the need for
the surgeon to switch instruments during a given medical
procedure.

[0027] It is a further object of this invention to provide
such a surgical instrument which eliminates the need for
additional cannulas inserted through a patient’'s abdom-
inal wall.

[0028] It is a further object of this invention to provide
such a surgical instrument in which the scissoring and
the grasping capabilities are as good as that which is
available separately in single function devices.

[0029] It is a further object of this invention to provide
such a surgical instrument which is simple in design and
which can be manufactured at a low cost.

[0030] It is a further object of this invention to provide
such a surgical instrument which allows surgeons to re-
main focused on the operating procedure and not dis-
tracted by instrument exchanges or the need to operate
separate levers.

[0031] It is a further object of this invention to provide
such a surgical instrument which results in medical pro-
cedures performed in a shorter period of time.

[0032] It is a further object of this invention to provide
such a surgical instrument which can be accommodated
by a five millimeter cannula.

[0033] It is a further object of this invention to provide
such a surgical instrument which can be easily and er-
gonomically operated by one hand.

[0034] It is a further object of this invention to provide
such a surgical instrument which can be equipped with
bipolar or monopolar RF energy subsystems for electro-
surgical procedures.

[0035] It is a further object of this invention to provide
such a surgical instrument which can be readily equipped
with surgical end effector assemblies other than scissors
and tissue graspers.

[0036] It is a further object of this invention to provide
a surgical instrument with an end effector assembly that
may be rotated relative to its handle.
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[0037] The invention is disclosed in claim 1 with pre-
ferred embodiments disclosed in the dependent claims.
[0038] This invention results from the realization that
a more intuitive, ergonomic, easier to use, and easier to
manufacture surgical instrument which performs, in one
example, both tissue cutting and grasping procedures
without the need to replace the end effector assembly
and which incorporates both scissors and forceps (or oth-
erend effector combinations) jaws in a single end effector
assembly can be effected by a uniquely configured end
effector assembly with a fixed central member that func-
tions both as a scissor blade and a forcep jaw disposed
between a separate pivotable scissor blade and a sep-
arate pivotable forcep jaw and by a linkage assembly
connected between the end assembly and a pair of scis-
sors grips which allows the surgeon to operate the scissor
blade when the switching mechanism is in a first position
and which allows the surgeon to operate the tissue grasp-
ing jaw is when the switching mechanism is in a second
position. Moreover, the switching mechanism automati-
cally locks the pivoting scissor blade closed when the
tissue grasping jaw is being used and, conversely, the
switching mechanism automatically locks the pivoting tis-
sue grasping jaw closed when the pivoting scissor blade
is being used. In addition, the switching mechanism can
be placed in either the first or second position independ-
ent of the position of either the pivoting scissor blade or
the pivoting tissue grasping jaw. The result is an ergo-
nomic, easy to use, multi-function laparoscopic instru-
ment which provides positive feedback to the surgeon
regarding whether the pivoting tissue grasping jaw is op-
erable or, instead, the pivoting scissor blade is operable.
[0039] This invention features a multi-function surgical
instrument (e.g., a laparoscopic) comprising an end ef-
fector assembly including at least first and second mov-
able members, a first actuator coupled to the first mov-
able member, a second actuator coupled to the second
movable member, and a handle assembly. In the pre-
ferred embodiment, the handle assembly includes adrive
mechanism and a switching mechanism coupled to the
drive mechanism. The switching mechanism has at least
two positions: a first position in which the drive mecha-
nism is engaged with the first actuator to operate the first
movable member and a second position in which the
drive mechanism is engaged with the second actuator to
operate the second movable member.

[0040] Typically, the handle assembly further includes
atleast one movable trigger pivotably coupled to the drive
mechanism. The end effector assembly may include a
stationary member between the firstand second movable
members. In one embodiment, the stationary member
has a cutting blade surface and a tissue grasping surface
and the first movable member includes a cutting blade
surface which cooperates with the cutting blade surface
of the stationary member. The second movable member
thenincludes a tissue grasping surface which cooperates
with the grasping surface of the stationary member. In
one example, the first and second actuators are lengthy
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rods extending between the end effector assembly and
the handle assembly for laparoscopic procedures. A
sheath may surround the lengthy rods.

[0041] In the preferred embodiment, a first coupler is
disposed on the proximal end of the first actuator and a
second coupler is disposed on the proximal end of the
second actuator. Both couplers are configured to be en-
gaged by the drive mechanism. The first and second cou-
plers each typically include a circumferential groove
therein which is engageable by the drive mechanism in-
dependent of the rotational orientation of the first and
second couplers. The first coupler may also include a
passageway which slidably receives the second actuator
therethrough and thus the second coupler is positioned
rearward of the first coupler in the handle assembly.
[0042] The drive mechanism may include a forward
clamp engageable with the first coupler and a rearward
clamp engageable with the second coupler. In this de-
sign, the first coupler includes spaced bushings on op-
posite sides of the circumferential groove and the forward
clamp of the drive mechanism includes a fork-like con-
struction with an opening which receives the circumfer-
ential groove of the first coupler therein when the drive
mechanism is pivoted to engage the first coupler. Simi-
larly, the second coupler typically includes spaced bush-
ings on opposite sides of the circumferential groove and
the rearward clamp of the drive mechanism then includes
a fork-like construction with an opening which receives
the circumferential groove of the second coupler therein
when the drive mechanism is pivoted to engage the sec-
ond coupler. The handle assembly may further include
a stationary trigger spaced forward from the movable trig-
ger.

[0043] In the preferred embodiment, the switching
mechanism includes at least a first button and a rocking
member pivotable between a first position which urges
the drive mechanism to engage the first actuator and a
second position which urges the drive mechanism to en-
gage the second actuator. The rocking member may in-
clude a first locking member which engages the first ac-
tuator when the drive mechanism is engaged with the
second actuator and a second locking member which
engages the second actuator when the drive mechanism
is engaged with the first actuator. In one example, the
rocking member includes an arm and the switching
mechanism further includes a first spring disposed be-
tween the first button and the arm of the rocking member
which urges the arm in a first direction when the first
button is depressed. The first button may also include a
pawl which pulls the arm forward when the first button
moves from a depressed position to an outward position.
In this preferred embodiment, the switching mechanism
further includes a second spring which biases the first
button in the outward position to urge the arm of the rock-
ing member in a second direction when the first button
is released. The switching mechanism may further in-
clude a catch which holds the first button in the depressed
position and a second button which, when depressed,
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releases the catch and the first button. The second button
is typically biased outward.

[0044] Itis preferred that the switching mechanism fur-
therincludes a lock-out subsystem configured to engage
the first actuator when the drive mechanism engages the
second actuator and to engage the second actuator when
the drives mechanism engages the first actuator. Also,
a voltage supply lead may be included and electrically
connected to one of the first and second movable mem-
bers for coagulating tissue. The voltage supply lead may
be attached to the first actuator and insulation provided
to surround the first actuator. A second voltage supply
lead may be attached to the second actuator.

[0045] The preferred switching mechanism includes a
pivotable rocker assembly including a depending arm
and forward and rearward shelves which alternately en-
gage the drive mechanism. An actuator is coupled to the
depending arm of the rocker assembly. The actuator may
be a button including a spring which is disposed to push
on the arm of the rocker assembly when the button is
depressed, the button further including a pawl biased to
pull the arm of the rocker assembly when the button is
released. In the preferred embodiment, the pivotable
rocker assembly further includes forward and rearward
stops disposed to engage whichever actuator is not en-
gaged by the drive mechanism.

[0046] This invention further features a multi-function
laparoscopic instrument comprising an end effector as-
sembly including at least first and second movable jaws,
afirst actuator coupled to the first movable jaw, a second
actuator coupled to the second movable jaw, a drive
mechanism engageable with the first and second actu-
ators and switching means having a first position which
orients the drive mechanism to engage the first actuator
and a second position which orients the drive mechanism
to engage the second actuator for alternatively operating
the first and second movable jaws.

[0047] Typically, the first and second movable jaws
have a neutral position and the switching means is con-
figured to force the drive mechanism to engage the first
or second actuator only when the movable jaws are in
the neutral position. The drive mechanism may be pivot-
able forward to engage the first actuator and pivotable
rearward to engage the second actuator. The switching
means may include a rocker member pivotable in one
direction to urge the drive mechanism to pivot forward
and pivotable in another direction to urge the drive mech-
anism to pivot rearward. The rocker member may include
an arm and the switching means then further includes a
first button and a compliant member between the first
button and the arm to bias the arm of the rocker in a first
direction independent of the position of the drive mech-
anism. The switching means may further include a pawl
attached to the first button and a second compliant mem-
ber disposed to bias the arm of the rocker in a second
direction independent of the position of the drive mech-
anism.

[0048] The switchable actuator assembly of this inven-
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tion typically includes a first actuator, a second actuator,
a forward coupler attached to the proximal end of the first
actuator and having a passage which receives the sec-
ond actuator therethrough, a rearward coupler on the
proximal end of the second actuator, a pivotable drive
mechanism disposed over the forward and rearward cou-
plers, and a switching mechanism engageable with the
pivotable drive mechanism for pivoting the drive mech-
anism rearward to engage the rearward coupler and for-
ward to engage the forward coupler. The switching mech-
anism includes a rocker member pivotable in a first di-
rection to urge the drive mechanism to pivot rearward
and pivotable in a second direction to urge the drive
mechanism to pivot forward. The switching mechanism
further includes an actuator compliantly coupled to the
rocking member and operable independent of the posi-
tion of the first and second actuators.

[0049] In the preferred embodiment, the rocker mem-
ber includes a forward shelf which urges the drive mech-
anism to pivot rearward and a rearward shelf which urges
the drive mechanism to pivot forward. Also in the pre-
ferred embodiment, the rocker member includes a for-
ward locking member which holds the forward coupler
stationary when the drive mechanism is engaged with
the rearward coupler and a rearward locking member
which holds the rearward coupler stationary when the
drive mechanism is engaged with the forward coupler.
The rocker member may include an arm and there may
be a first spring extending between the first actuator and
the arm to urge the arm rearward when the actuator is in
a first position. The actuator may further include a pawl
which urges the arm forward when the actuator is in a
second position and a second spring which biases the
actuator in the second position.

[0050] Typically, the actuator is a first button, the first
position is depressed and the second position is re-
leased. The switching mechanism may further include a
second button which locks the first button in the de-
pressed position and which is itself depressible to release
the first button.

[0051] In the preferred embodiment, there is an end
effector assembly including a central fixed jaw with a
grasping surface and a cutting surface, a first movable
jaw including a grasping surface which engages the
grasping surface of the central fixed jaw to grasp tissue
therebetween as the first movable jaw is opened and
closed. A second movable jaw includes a cutting surface
which cooperates with the cutting surface of the central
fixed jaw to cut tissue therebetween as the second mov-
able jaw is opened and closed. Afirst actuator has adistal
end coupled to the first movable jaw and reciprocates to
open and close the first movable jaw. A second actuator
has a distal end coupled to the second movable jaw and
reciprocates to open and close the second movable jaw.
There is also a handle assembly including the proximal
ends of both the first and second actuators, a drive mech-
anism having a first position which engages the proximal
end of the first actuator and a second position which en-
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gages the proximal end of the second actuator, and a
movable trigger coupled with the drive mechanism to
open and close the first movable jaw when the drive
mechanism is engaged with the proximal end of the first
actuator and to open and close the second movable jaw
when the drive mechanism is engaged with the proximal
end of the second actuator. The exemplary handle as-
sembly further includes a switching mechanism coupled
to the drive mechanism to switch it between the first and
second positions.

[0052] The switching system, in one embodiment of
this invention, features a pivotable drive mechanism
translatable forward and rearward, a movable handle piv-
otable about a first pin and pivotably connected to the
drive mechanism by a second pin, a rocker assembly
pivotably disposed about the first pin and including a for-
ward shelf which urges the drive mechanism to pivot in
afirst direction and arearward shelf which urges the drive
mechanism to pivot in a second direction. The rocker
assembly may further include an arm depending there-
from. An actuator has first and second positions and in-
cludes a first compliant member (e.g., a spring) which
urges the arm of the rocker assembly rearward when the
actuatoris in the first position to pivot the rocker assembly
to engage the rearward shelf thereof with the drive mech-
anism. The actuator may further include a pawl which
urges the arm of the rocker assembly forward when the
actuator is in the second position to pivot the rocker as-
sembly to engage the forward shelf thereof with the drive
mechanism.

[0053] In one example, the actuator is a button de-
pressible to the first position and releasable to the second
position. A second compliant member is included, typi-
cally a spring, which biases the actuator in the second
position.

BRIEF DESCRIPTION OF THE DRAWINGS

[0054] Other objects, features and advantages will oc-
curto those skilled in the art from the following description
of the preferred embodiment and the accompanying
drawings, in which:

Fig. 1 is a schematic partial cutaway view of a prior
art multi-function laparoscopic instrument with a
scissor type handle assembly;

Fig. 2 is a schematic view of a prior art tissue ap-
proximator including a non-scissor type handle as-
sembly;

Figs. 3-4 are schematic views of one example of a
multi-function laparoscopic instrument of the subject
invention showing the operation of the pivoting scis-
sor blade when the switching mechanism is in a first
position;

Figs.5-6 are schematic views of the multi-function
laparoscopic instrument of Figs. 3-4 showing the op-
eration of the pivoting tissue grasping jaw when the
switching mechanism is in a second position;
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Fig. 7 is a highly schematic view of the drive mech-
anism and the lockout mechanism in one example
of the subject invention;

Fig. 8 is a more detailed schematic view showing the
primary components associated with the handle as-
sembly of the preferred embodiment of the multi-
function surgical instrument of the subject invention
when the push button is released;

Fig. 9 is a view similar to Fig. 8 except now the push
button of the handle assembly is depressed;

Figs. 10A-10B are schematic views of one embodi-
ment of the drive mechanism of the subjectinvention;
Fig. 11 is a cut-away top view of the preferred em-
bodiment of the multi-function laparoscopic instru-
ment of the subject invention;

Fig. 12 is another more detailed schematic view of
an embodiment of the multi-function surgical instru-
ment handle assembly of the subjectinvention show-
ing the push button thereof in the release position;
and

Fig. 13 is a view similar to Fig. 12 except now the
push button is depressed.

DISCLOSURE OF THE PREFERRED EMBODIMENT

[0055] Fig. 1 shows prior art laparoscopic instrument
10 including pivoting jaws 20, 22 each of which includes
a scissor blade portion 24, 24’ and a tissue grasping por-
tion 26, 26’. As delineated in the Background section
above, the cutting and tissue grasping capabilities of this
device are poorer than that which is available in single
function (cutting or tissue grasping) devices. Still, lapar-
oscopic instrument 10 includes handle assembly 30 in-
cluding pivoting scissor type handle 28 spaced from fixed
scissor type handle 29 and, thus handle assembly 30 is,
to some extent, ergonomic in design and also a design
with which surgeons are familiar.

[0056] The end effector assembly 44 of tissue approx-
imator 40, Fig. 2 includes central plate 42 and pivoting
tissue grasping jaws 46 and 48 which close about central
plate 42. Tissue approximator 40 is not a dual function
device, however, since no tissue cutting operations can
be performed, and, worse, handle assembly 50 wherein
left pivoting handle 52 operates jaw 46 and right pivoting
handle 54 operates jaw 48 constitutes a serious depar-
ture from the design of scissor type handles (see Fig. 1)
previously used by surgeons.

[0057] In this invention, the overall design of a scissor
type handle assembly - the operation of which is known
to surgeons -- is maintained and yet, at the same time,
the laparoscopic surgical instrument of this invention, in
the preferred embodiment, provides dual functionality.
[0058] As shownin Fig. 3, laparoscopic instrument 70
includes end effector assembly 72, shaft sheath 74, and
handle assembly 76 with fixed forward trigger 78 and
rearward trigger 80 movable with respect to handle hous-
ing 81. In other designs, trigger 78 could be movable and
trigger 80 fixed or, instead, both of the triggers could be
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movable.

[0059] End effector assembly 72 includes, in this ex-
ample, first movable member 82 and second movable
member 84. In this particular example, first movable
member 82 is a pivoting scissor blade and second mov-
able member 84 is a pivoting tissue grasping jaw as de-
lineated in co-pending U.S. patent application serial no.
09/519,103 incorporated herein by this reference.
[0060] In other examples, end effector assembly 72
includes two pivoting tissue grasping jaws, two pivoting
scissor blades, needle holder and cutter combinations,
and also other known surgical instrument end effector
assemblies. In the following disclosure, the particular end
effector assembly disclosed in co-pending U.S. patent
application serial no. 09/519,103 is used as an example
but this example is not intended to limit the scope of the
invention disclosed herein.

[0061] In Figs. 3-4, button 90 of the handle assembly
76 is not depressed. In this position, handle or trigger 80
pivots in the direction shown by arrow 92, Fig. 4 to operate
pivoting scissor blade 82 in the direction shown by arrow
94 to cut tissue between pivoting scissor blade 82 and
stationary or fixed member 96, the upper surface of which
includes a blade which cooperates with pivoting scissor
blade 82.

[0062] To then grasp tissue or to coagulate tissue, the
surgeon depresses button 90 as shown in Fig. 5. Then,
as the movable trigger or handle 80 is actuated in the
direction shown by arrow 92, Fig. 6, second movable
member 84 (in this example, a tissue grasping jaw) op-
erates (pivots) in the direction shown by arrow 98. In this
particular example, the lower surface of stationary or
fixed member 96 includes a tissue grasping surface
which cooperates with pivoting tissue grasping jaw 84.
When button 100 is depressed, button 90 is released as
shown in Figs. 3-4 and further tissue cutting operations
may then be performed. In other embodiments, the op-
eration of button 90 may be reversed: depressing button
90 operates the scissor blade 82 and releasing button
90 operates tissue grasping jaw 84.

[0063] One feature of this invention is that when tissue
cutting operations are being performed as shown in Figs.
3-4, pivoting tissue grasping jaw 84 remains closed but,
preferably, the pressure exerted by pivoting tissue grasp-
ing jaw 84 against fixed member 96 is very low and thus
any tissue therebetween can easily slide out ensuring
that if the surgeon moves laparoscopic instrument 70 to
perform cutting or other operations, tissue is not inad-
vertently grasped between pivoting tissue grasping jaw
84 and fixed member 96.

[0064] Similarly, when tissue grasping jaw 84 is being
used to perform tissue grasping or coagulating opera-
tions as shown in Figs. 5-6, pivotable scissor blade 82
remains closed against fixed member 96 (see Fig. 6) to
prevent unintended piercing or cutting of tissue.

[0065] Still another feature of the subject invention is
the fact that button 90 can be depressed or released in-
dependent of the position of pivoting scissor blade 82 or
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pivoting tissue grasping jaw 84. Thus, the surgeon can
switch between tissue grasping or coagulating proce-
dures and cutting procedures at any time independent
of the position of pivoting handle 80 and also independent
of the position of pivoting scissor blade 82 and pivoting
tissue grasping jaw 84. Thus, the surgeon can depress
button 90 even when scissor blade 82 is fully open as
shown in Fig. 4 and the surgeon can also release button
90 (by pushing button 100) even when tissue grasping
jaw 84 is fully open as shown in Fig. 6.

[0066] A corollary feature of this invention is the fact
that when button 90 is depressed, scissor blade 82, Fig.
4 automatically closes (see Fig. 5) when handle 80 is
moved and, conversely, when button 90 is released by
button 100, tissue grasping jaw 84, Fig. 6 automatically
closes when handle 80 is moved (see Fig. 3).

[0067] These features resultin a laparoscopic or other
surgical instrument which is ergonomic in design, easy
and in fact self-evident to use, safe, and which provides
positive feedback to the surgeon who, upon depressing
button 90 or, alternatively, by depressing button 100 to
release button 90, is ensured that the corresponding and
intended operation of end effector assembly 72 is effect-
ed: depressing button 90 allows the operation of pivota-
ble scissor blade 82 via handle 80 and depressing button
100 (which releases button 90) allows the operation of
pivoting tissue grasping jaw 84 via handle 80. In one ex-
ample, laparoscopic instrument 70, Figs. 3-6 has shaft
74 which is 33cm long and 5mm in diameter. Tissue
grasping jaw 84, scissor blade 82, central member 96,
and actuating rods 110 and 112, Fig. 7 may be made of
stainless steel, for example while the other components
of the instrument of this invention are typically plastic.
[0068] Fig. 7 schematically depicts the operation of
several components associated with the preferred em-
bodiment of laparoscopic instrument 70. Lengthy actua-
torrod 112 is coupled on distal end 116 to pivoting scissor
blade 82 and extends tofirst, forward coupler 118 at prox-
imal end 120 inside handle assembly 70, Figs. 3-6.
Lengthy actuator rod 110, Fig. 7 is coupled to pivoting
tissue grasping jaw 84 at distal end 114 and extends to
second, rearward coupler 122 at proximal end 124 pass-
ing slidably through orifice 126 in first forward coupler
118.

[0069] InFig.7,sheath74,Figs. 3-6is notshown. Also,
in Fig. 7, other components associated with handle as-
sembly 70 are not shown to focus on one example of
drive mechanism 140 and also one example of locking
device 200.

[0070] Drive mechanism 140 pivots about pin 142 as
shown by arrow 146 but is also disposed inside handle
assembly 76, Figs. 3-6 to reciprocate forward and rear-
ward as shown by arrow 144, Fig. 7 by virtue of movable
trigger 80 which is pivotably coupled to drive mechanism
140 at pivot pin 142. Movable trigger 80 pivots about pin
148 fixed inside handle assembly 76, Figs. 3-6.

[0071] In this way, drive mechanism 140 can be pivot-
ed forward as shown in Fig. 7 to engage coupler 118,
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and, when so engaged, handle 80 can be operated to
move drive mechanism 140 forward and rearward to
open and close tissue grasping jaw 84. Since actuator
rod 110 passes slidably through forward coupler 118,
actuator rod 110, rearward coupler 122, and scissor
blade 82 do not move when forward coupler 118 is driven
forward and rearward by drive mechanism 140 and han-
dle 80.

[0072] Drive mechanism 140 can also be pivoted rear-
ward to engage coupler 122 and then, as handle 80 is
operated to move drive mechanism 140 forward and rear-
ward, pivoting scissor blade 82 is opened and closed.
Again, since actuator rod 110 passes slidably through
forward coupler 118, forward coupler 118, actuator rod
112, and tissue grasping jaw 84 do not move when drive
mechanism 140 engages rearward coupler 122 and han-
dle 80 is used to move drive mechanism 140 forward and
rearward to open and close scissor blade 82.

[0073] Thus, ingeneral, drive mechanism 140 has two
positions: a first position in which drive mechanism 140
is engaged with the actuator which operates a first mov-
able end effector member when movable trigger 80 is
activated and a second position in which drive mecha-
nism 140 is engaged with another actuator to operate a
second end effector movable member when movable
trigger handle 80 is activated.

[0074] As shown in Fig. 7, forward coupler 118 in-
cludes circumferential groove 160 therein between bush-
ing surfaces 162 and 164. Similarly, rearward coupler
122 includes circumferential groove 168 between bush-
ing surfaces 170 and 172. Circumferential groove 160 of
forward coupler 118 receives forward clamp 176 of drive
mechanism 140 and circumferential groove 168 of rear-
ward coupler 122 receives rearward clamp 178 of drive
mechanism 140. This construction of the couplers results
in two distinct features: first, the spaced bushings of each
coupler provide a positive engagement with the drive
mechanism as itis driven forward and rearward and, sec-
ond, allows end effector assembly 72, actuator rods 110
and 112, and forward 118 and rearward 122 couplers to
be rotated as shown by arrow 180 independent of drive
mechanism 140, independent of the other components
inside handle assembly 76, Figs. 3-6, and also independ-
ent of the handle assembly housing itself.

[0075] As explained above, one feature of the subject
invention is that the scissor blade remains closed when
tissue grasping jaw 84 is operable to open and close and,
conversely, the tissue grasping jaw is locked closed when
the scissor blade is operable. Thus, in the preferred em-
bodiment, locking device 200, Fig. 7 is included inside
handle assembly 76, Figs. 3-6 and disposed therein to
pivot about pin 202, Fig. 7 in the direction shown by arrow
203. Locking device 200 may thus include forward lock-
ing member 206 which engages coupler 118 when lock-
ing device 200 is pivoted in one direction and also in-
cludes rearward locking member 208 which engages
coupler 122 when locking device 200 is pivoted in the
opposite direction. Thus, in general, locking device 200
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engages whichever coupler is not engaged by drive
mechanism 140. Thus, locking device 200 prevents
whichever end effector jaw that is not being used from
interfering with the current procedure.

[0076] Asdelineated above, Fig. 7 is highly schematic.
In the preferred embodiment, the mechanism which
causes drive mechanism 140 to switch between engage-
ment with couplers 118 and 122 is integral with the lock-
ing mechanism as shown in Fig. 8.

[0077] In this preferred embodiment, the switching
mechanism includes the combination of button 90 indi-
rectly and compliantly coupled to drive mechanism 140
via spring 250 which pushes arm 252 of rocking member
254 rearward when button 90 is depressed as shown in
Fig. 9. Rocking member 254 pivots about pin 148 which
is also the pivot point for handle 80. This causes rocking
member 254 to pivot in the direction shown by arrow 260
whereupon shelf 262 of rocking member 254 urges drive
member 140 to pivot in the direction shown by arrow 264
to engage forward coupler 118. Button 90 also includes
pawl 270 which pulls arm 252 of rocking member 254
forward as shown in Fig. 8 when button 90 is released
oroutward as shown. This action causes rocking member
254 to pivot in the direction shown by arrow 276 which,
in turn, drives shelf 274 of rocking member 254 upward
urging drive mechanism 140 to engage rearward coupler
122. Moreover, rocking member 254 includes a lock-out
subsystem as discussed above configured to engage
coupler 118 when drive mechanism 140 is engaged with
coupler 122 (Fig. 8) and to engage coupler 122 when
drive mechanism 140 is engaged with coupler 118 (Fig.
9). In the preferred embodiment, this lock-out subsystem
includes stop 280 which engages bushing 164 of coupler
118 (Fig. 8) and stop 282 which engages bushing 170 of
coupler 122 (Fig. 9).

[0078] In this way, the switching mechanism including
the combination of button 90, spring 250, and rocking
member 254 accomplishes two functions: first, it moves
drive mechanism 140 into alternate engagement with the
two actuators via couplers 118 and 122 and, second, it
locks the coupler not engaged by the drive mechanism.
[0079] Moreover, the use of spring 250 allows button
90 to be depressed and released independent of the po-
sition of couplers 118 and 122 and their corresponding
actuator rods. Since button 90 can be depressed or re-
leased independent of the position of forward coupler
118 and independent of the position of rearward coupler
122, the surgeon can switch between tissue grasping or
coagulating procedures and cutting procedures at any
time irrespective of the position of pivoting handle 80 and
also irrespective of the position of the pivoting jaw mem-
bers included as part of the end effector assembly. A
corollary feature of this invention is the fact that when
button 90 is depressed, scissor blade 82, Fig. 3 closes
when handle 80 is moved, and, conversely, when button
90 is released by button 100, tissue grasping jaw 84, Fig.
5 closes when handle 80 is moved.

[0080] These features resultin a laparoscopic or other
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surgical instrument which is ergonomic in design, easy
and in fact self-evident to use, safe, and which provides
positive feedback to the surgeon who, upon depressing
or releasing button 90 is ensured that the corresponding
and intended operation of end effector assembly 72, Figs.
3-6, is effected.

[0081] Although these features are important to the
preferred embodiment of the subject invention, they are
not critical in other embodiments of the subject invention.
In other embodiments, those skilled in the art will under-
stand how to engineer different kinds of switching and
drive mechanisms and even actuators other than push
buttons. Moreover, the mechanism which causes the
drive mechanism to engage alternately the different ac-
tuators need not be integral with the lock-out mechanism.
[0082] Continuing with the preferred embodiment, sec-
ond button 100 is disclosed with catch 300, Fig. 9 which
locks button 90 in the depressed position. When button
100 is depressed, button 90 snaps outward as shown in
Fig. 8. In other embodiments, a second button may not
be required and button 90 could be self-lockable in the
depressed position and self-releasable to the outward
position.

[0083] The preferred embodiment of drive mechanism
140 is shown in more detail in Figs. 10A-10B. Forward
clamp 176’, Fig. 10B, includes opening 310 which re-
ceives and clamps on the central circumferential groove
of forward coupler 118 when drive mechanism 140 is in
the position shown in Fig. 9. Similarly, rearward clamp
178’, Fig. 10 of the drive mechanism includes opening
316 which receives and clamps about the central circum-
ferential groove of rearward coupler 122 when drive
mechanism 140 is in the position shown in Fig. 8. This
fork-like construction of clamps 176’ and 178’ engages
the groove between the bushings of the couplers. As
shown in Fig. 10A, the body of drive mechanism 140 is
angled upward at rear portion 311 and drive mechanism
140, which pivots about pin 142, is thus able to alterna-
tively engage and disengage the forward and rearward
couplers.

[0084] Fig. 11 shows drive mechanism 140 in position
clamped on coupler 122 and also shows how drive mech-
anism 140 is able to move inside handle assembly hous-
ing 81 forward and rearward to reciprocate actuator rod
112 back and forth as shown by arrow 330. Coupler 340
is used to rotate end effector assembly 72, Fig. 7 in the
direction of arrow 180 as discussed above.

[0085] Voltage supply lead 360 may be included and
connected to actuator rod 112 which is electrically insu-
lated by protective covering 362. Furthermore, voltage
supply lead 364 may also be included and connected to
actuator rod 110 for bipolar coagulating operations. Al-
ternatively, only one member of the end effector may be
electrically connected to a voltage source and the patient
grounded for monopolar coagulation procedures.
[0086] Returning now to Figs. 8-9, spring 400 biases
button 90 outward and spring 402 biases button 100 out-
ward. Catch 300 pivots about pin 406 to engage shelf
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404 of button 90 and button 100 drives catch 300 away
from engagement with shelf 404 of button 90 when button
100 is pressed in.

[0087] Figs. 12-13 show, in part, certain details of the
switching mechanism in the prototype device of the sub-
ject invention. In Fig. 12, button 90 is released causing
drive mechanism 140 to engage rearward coupler 122
while in Fig. 13 button 90 is depressed causing drive
mechanism 140 to engage coupler 118. When button 90
is depressed as shown in Fig. 13, spring 250, Fig. 12 will
compress but arm 252 of rocking member 254 may not
immediately move rearward in Fig. 12 due to the position
of coupler 122. But, as the surgeon moves handle 80,
coupler 122 which is still engaged by drive mechanism
140 will move into a neutral position as the tissue grasp-
ing jaw closes and, in this position, rocking member 254
then pivots about pin 148 under the bias supplied by
spring 250. This position is shown in Fig. 13 whereupon
drive mechanism 140 now engages coupler 118. The
same is true in reverse: when button 90 is released, pawl
270 may not initially move arm 252 of rocking member
254 forward but it is biased to do so via spring 400. As
pivoting handle 80 is moved to close the scissor blade,
however, the neutral position of coupler 118 is reached
whereupon button 90 snaps out and pawl 270 then pulls
arm 252 of rocking member 254 completely forward into
the position shown in Fig. 12. As stated above, it is pre-
ferred that in the closed position, the pressure exerted
by pivoting tissue grasping jaw 84, Fig. 4 against fixed
member 96 is very low to allow any tissue therebetween
to escape when the surgeon moves the laparoscopic in-
strument. Thus, in Fig. 13, the pressure exerted by spring
250 is designed to allow tissue to escape from between
the tissue grasping members and/or the position of stop
282 is adjusted relative to the neutral position of coupler
122 accordingly.

[0088] One feature of the subject invention is that the
operation of the laparoscopic instrument disclosed here-
in is fairly self-evident to the surgeon: button 90 is de-
pressed (Fig. 13) to effect cutting operations and button
100 is depressed to effect tissue grasping or coagulation
operations (Fig. 12). This two-button operation of the pre-
ferred embodiment, however, is not a critical or neces-
sary limitation of the subject invention.

[0089] Thus, specific features of the invention are
shown in some drawings and not in others. This is for
convenience only as each feature may be combined with
any or all of the other features in accordance with the
invention. And, other embodiments will occur to those
skilled in the art and are within the following claims.

Claims

1. A multi-function surgical instrument comprising:
an end effector assembly (72) including at least first
and second movable members (82, 84);
a first actuator (112) coupled to the first movable
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member (82);

a second actuator (110) coupled to the second mov-
able member (84); and

a handle assembly (76) including:

a drive mechanism (140), and characterized
by:

a switching mechanism (90) coupled to the drive
mechanism (140) and having at least two posi-
tions, a first position in which the drive mecha-
nism (140) is engaged with the first actuator
(112) to operate the first movable member (82)
and, a second position in which the drive mech-
anism (140) is engaged with the second actuator
(110) to operate the second movable member
(84); whereby said switching mechanism (90)
allows operation independent of the drive mech-
anism (140) so the surgeon can switch between
the various modes of operation independent of
the position of the moveable members (82, 84).

The surgicalinstrument of claim 1 in which the handle
assembly further includes at least one movable trig-
ger (80) coupled to the drive mechanism.

The surgical instrument of claim 1 in which the end
effector assembly (72) further includes a stationary
member (96) between the first and second movable
members (82, 84).

The surgical instrument of claim 3 in which the sta-
tionary member (96) has a cutting blade surface and
a grasping surface and wherein the first movable
member (82) includes a cutting blade surface which
cooperates with the cutting blade surface of the sta-
tionary member (96) and wherein the second mov-
able member (84) includes a grasping surface which
cooperates with the grasping surface of the station-
ary member (96).

The surgical instrument of claim 1 in which the first
and second actuators (112, 110) are lengthy rods
extending between the end effector assembly (72)
and the handle assembly (76) for laparoscopic pro-
cedures.

The surgical instrument of claim 5 further including
a sheath (74) surrounding the lengthy rods (112,
110).

The surgical instrument of claim 1 further including
a first coupler (118) on a proximal end of the first
actuator (112) and a second coupler (122) on a prox-
imal end of the second actuator (110), both couplers
configured to be engaged by the drive mechanism
(140).

The surgical instrument of claim 7 in which the first

10

15

20

25

30

35

40

45

50

55

10

10.

1.

12,

13.

14.

15.

16.

17.

and second couplers (118, 122) each include a cir-
cumferential groove (168) therein which is engage-
able by the drive mechanism (140) independent of
the orientation of the first and second couplers (118,
122).

The surgical instrument of claim 7 in which the first
coupler (118) includes a passageway (126) which
slidably receives the second actuator (110) there-
through, the second coupler (122) positioned rear-
ward of the first coupler (118) in the handle assembly
(76).

The surgical instrument of claim 9 in which the drive
mechanism (140) is pivotably connected to a mov-
able trigger (80) to alternatively engage the first and
second couplers (118, 122).

The surgical instrument of claim 10 in which the drive
mechanism (140) includes aforward clamp (176) en-
gageable with the first coupler (118) and a rearward
clamp (178) engageable with the second coupler
(122).

The surgical instrument of claim 11 in which the first
coupler (118) includes spaced bushings (167,164)
on opposite sides of the circumferential groove (168)
and the forward clamp (176) of the drive mechanism
(140) includes an opening which receives the cir-
cumferential groove (168) of the first coupler (118)
therein when the drive mechanism (140) is pivoted
to engage the first coupler (118).

The surgical instrument of claim 11 in which the sec-
ond coupler (122) includes spaced bushings (170,
172) on opposite sides of the circumferential groove
(168) and the rearward clamp (178) of the drive
mechanism (140) includes an opening which re-
ceives the circumferential groove (168) of the second
coupler (122) therein when the drive mechanism
(140) is pivoted to engage the second coupler (122).

The surgical instrument of claim 2 in which the handle
assembly (76) further includes a stationary trigger
(78) spaced from the movable trigger (80).

The surgical instrument of claim 14 in which the sta-
tionary trigger (78) is disposed forward of the mov-
able trigger (80).

The surgical instrument of claim 1 in which the
switching mechanism (90) includes at least a first
button (90).

The surgical instrument of claim 16 in which the
switching mechanism (90) further includes a rocking
member (254) pivotable between a first position
which urges the drive mechanism (140) to engage
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the first actuator (112) and a second position which
urges the drive mechanism (140) to engage the sec-
ond actuator (110).

The surgical instrument of claim 17 in which the rock-
ing member (254) includes a first locking member
(280) which engages the first actuator (112) when
the drive mechanism (140) is engaged with the sec-
ond actuator (110) and a second locking member
(282) which engages the second actuator (110)
when the drive mechanism (140) is engage with the
first actuator (112).

The surgical instrument of claim 17 in which the rock-
ing member (254) includes an arm (252) and the
switching mechanism (90) further includes a first
spring (250) disposed between the first button (90)
and the arm (252) of the rocking member (254) to
urge the arm (252) in a first direction (260) when the
first button (90) is depressed.

The surgical instrument of claim 19 in which the first
button (90) includes a pawl (270) oriented to drive
the arm (252) of the rocking member (254) in a sec-
ond direction (276) when the first button (90) moves
from a depressed position to an outward position.

The surgical instrument of claim 20 in which the
switching mechanism (90) further includes a second
spring (400) which biases the first button (90) in the
outward position to urge the arm (252) of the rocking
member (254) in the second direction (276) when
the first button (90) is released.

The surgical instrument of claim 21 in which the
switching mechanism (90) further includes a catch
(300) which holds the first button (90) in the de-
pressed position and a second button (100) which,
when depressed, releases the catch (300) and the
first button (90).

The surgical instrument of claim 22 in which the sec-
ond button (100) is biased outward.

The surgical instrument of claim 1 in which the
switching mechanism (90) further includes a lock-
out subsystem (200) configured to engage the first
actuator (112) when the drive mechanism (140) en-
gages the second actuator (110) and to engage the
second actuator (110) when the drive mechanism
(140) engages the first actuator (112).

The surgical instrument of claim 1 further including
a voltage supply lead (360) electrically connected to
one of the first and second movable members (82,
84) for coagulating tissue.

The surgical instrument of claim 25 in which there is
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a voltage supply lead (360) attached to the first ac-
tuator (112) and insulation surrounding the first ac-
tuator (112).

The surgical instrument of claim 26 in which there is
a second voltage supply lead (364) attached to the
second actuator (110).

The surgical instrument of claim 1 in which the
switching mechanism (140) includes:

a pivotable rocker assembly (254) including a
depending arm (252) and forward and rearward
shelves (262,274) which alternately engage the
drive mechanism (140); and

an actuator (112) coupled to the depending arm
(252) of the rocker assembly (254).

The surgical instrument of claim 28 in which the ac-
tuator is a button (90) including a spring (250) which
is disposed to push on the arm (252) of the rocker
assembly (254) when the button (90) is depressed,
the button (90) further including a pawl (270) biased
to pull the arm (252) of the rocker assembly (254)
when the button (90) is released.

The surgical instrument of claim 28 in which the piv-
otable rocker assembly (254) further includes for-
ward and rearward stops (280, 282) disposed to en-
gage whichever actuator is not engaged by the drive
mechanism (140).

Patentanspriiche

1.

Chirurgisches Mehrfunktionsinstrument mit

einer Endeffektoranordnung (72) mit mindestens ei-
nem ersten und einem zweiten beweglichen Ele-
ment (82, 84),

einem ersten Stellglied (112), das an das erste be-
wegliche Element (82) gekoppelt ist,

einem zweiten Stellglied (110), das an das zweite
bewegliche Element (84) gekoppelt ist, und

einer Griffanordnung (76) mit

einem Antriebsmechanismus (140), gekennzeich-
net durch

einen Umschaltmechanismus (90), der an den An-
triebsmechanismus (140) gekoppelt ist und minde-
stens zwei Positionen hat, und zwar eine erste Po-
sition, in der der Antriebsmechanismus (140) mit
dem ersten Stellglied (112) in Eingriff steht, um das
erste bewegliche Element (82) zu betatigen, und ei-
ne zweite Position, in der der Antriebsmechanismus
(140) mit dem zweiten Stellglied (110) in Eingriff
steht, um das zweite bewegliche Element (84) zu
betatigen, wobei der Umschaltmechanismus (90) ei-
ne vom Antriebsmechanismus (140) unabhangige
Betatigung gestattet, so dass der Chirurg unabhan-
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gig von der Position der beweglichen Elemente (82,
84) zwischen den verschiedenen Betriebsmodi um-
schalten kann.

Chirurgisches Instrument nach Anspruch 1, wobei
die Griffanordnung ferner mindestens einen beweg-
lichen, an den Antriebsmechanismus gekoppelten
Ausléser (80) aufweist.

Chirurgisches Instrument nach Anspruch 1, wobei
die Endeffektoranordnung (72) ferner ein festste-
hendes Element (96) zwischen dem ersten und dem
zweiten beweglichen Element (82, 84) aufweist.

Chirurgisches Instrument nach Anspruch 3, wobei
das feststehende Element (96) eine Schneidklingen-
flache und eine Greifflache hat und wobei das erste
bewegliche Element (82) eine Schneidklingenflache
aufweist, die mit der Schneidklingenflache des fest-
stehenden Elements (96) zusammenwirkt, und wo-
bei das zweite bewegliche Element (84) eine Greif-
flache aufweist, die mit der Greifflache des festste-
henden Elements (96) zusammenwirkt.

Chirurgisches Instrument nach Anspruch 1, wobei
das erste und das zweite Stellglied (112, 110) lang-
liche Stabe sind, die sich zwischen der Endeffekto-
ranordnung (72) und der Griffanordnung (76) fir la-
paroskopische Eingriffe erstrecken.

Chirurgisches Instrument nach Anspruch 5, ferner
mit einer Hiilse (74), die die langlichen Stabe (112,
110) umgibt.

Chirurgisches Instrument nach Anspruch 1, ferner
mit einem ersten Koppler (118) an einem proximalen
Ende des ersten Stellglieds (112) und einem zweiten
Koppler (122) an einem proximalen Ende des zwei-
ten Stellglieds (110), wobei beide Koppler so konfi-
guriert sind, dass sie vom Antriebsmechanismus
(140) in Eingriff genommen werden.

Chirurgisches Instrument nach Anspruch 7, wobei
der erste und der zweite Koppler (118, 122) jeweils
eine Umfangsnut (168) aufweisen, die unabhangig
von der Ausrichtung des ersten und des zweiten
Kopplers (118, 122) vom Antriebsmechanismus
(140) in Eingriff genommen werden kann.

Chirurgisches Instrument nach Anspruch 7, wobei
der erste Koppler (118) einen Durchgang (126) auf-
weist, durch den hindurch das zweite Stellglied (110)
gleitend aufgenommen wird, wobei der zweite Kopp-
ler (122) hinter dem ersten Koppler (118) in der Grif-
fanordnung (76) positioniert ist.

Chirurgisches Instrument nach Anspruch 9, wobei
der Antriebsmechanismus (140) schwenkbar mit ei-

10

15

20

25

30

35

40

45

50

55

12

1.

12

13.

14.

15.

16.

17.

18.
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nem beweglichen Ausléser (80) verbunden ist, um
entweder den ersten oder den zweiten Koppler (118,
122) in Eingriff zu nehmen.

Chirurgisches Instrument nach Anspruch 10, wobei
der Antriebsmechanismus (140) eine vordere Klam-
mer (176), die mit dem ersten Koppler (118) in Ein-
griff kommen kann, und eine hintere Klammer (178),
die mit dem zweiten Koppler (122) in Eingriff kom-
men kann, aufweist.

Chirurgisches Instrument nach Anspruch 11, wobei
der erste Koppler (118) beabstandete Buchsen (167,
164) auf gegeniiberliegenden Seiten der Umfangs-
nut (168) aufweist und die vordere Klammer (176)
des Antriebsmechanismus (140) eine Offnung auf-
weist, in der die Umfangsnut (168) des ersten Kopp-
lers (118) aufgenommen wird, wenn der Antriebs-
mechanismus (140) zur Ineingriffnahme des ersten
Kopplers (118) geschwenkt wird.

Chirurgisches Instrument nach Anspruch 11, wobei
der zweite Koppler (122) beabstandete Buchsen
(170, 172) auf gegeniiberliegenden Seiten der Um-
fangsnut (168) aufweist und die hintere Klammer
(178) des Antriebsmechanismus (140) eine Offnung
aufweist, in der die Umfangsnut (168) des zweiten
Kopplers (122) aufgenommen wird, wenn der An-
triebsmechanismus (140) zur Ineingriffnahme des
zweiten Kopplers (122) geschwenkt wird.

Chirurgisches Instrument nach Anspruch 2, wobei
die Griffanordnung (76) ferner einen vom bewegli-
chen Ausléser (80) beabstandeten feststehenden
Ausldser (78) aufweist.

Chirurgisches Instrument nach Anspruch 14, wobei
der feststehende Ausléser (78) vor dem bewegli-
chen Ausldser (80) angeordnet ist.

Chirurgisches Instrument nach Anspruch 1, wobei
der Umschaltmechanismus (90) mindestens eine er-
ste Taste (90) aufweist.

Chirurgisches Instrument nach Anspruch 16, wobei
der Umschaltmechanismus (90) ferner ein Kippele-
ment (254) aufweist, das zwischen einer ersten Po-
sition, die den Antriebsmechanismus (140) dazu
dréngt, das erste Stellglied (112) in Eingriff zu neh-
men, und einer zweiten Position, die den Antriebs-
mechanismus (140) dazu drangt, das zweite Stell-
glied (110) in Eingriff zu nehmen, schwenkbar ist.

Chirurgisches Instrument nach Anspruch 17, wobei
das Kippelement (254) ein erstes Verriegelungsele-
ment (280), das das erste Stellglied (112) in Eingriff
nimmt, wenn der Antriebsmechanismus (140) mit
dem zweiten Stellglied (110) in Eingriff steht, und ein



19.

20.

21.

22,

23.

24,

25.

26.

23

zweites Verriegelungselement (282) aufweist, das
das zweite Stellglied (110) in Eingriff nimmt, wenn
der Antriebsmechanismus (140) mit dem ersten
Stellglied (112) in Eingriff steht.

Chirurgisches Instrument nach Anspruch 17, wobei
das Kippelement (254) einen Arm (252) aufweist und
der Umschaltmechanismus (90) ferner eine erste
Feder (250) aufweist, die zwischen der ersten Taste
(90) und dem Arm (252) des Kippelements (254) an-
geordnetist,umden Arm (252) in eine erste Richtung
(260) zu dréngen, wenn die erste Taste (90) nieder-
gedruckt ist.

Chirurgisches Instrument nach Anspruch 19, wobei
die erste Taste (90) eine Klinke (270) aufweist, die
so ausgerichtet ist, dass sie den Arm (252) des Kip-
pelements (254) in eine zweite Richtung (276) treibt,
wenn sich die erste Taste (90) aus einer niederge-
druickten Position in eine duRRere Position bewegt.

Chirurgisches Instrument nach Anspruch 20, wobei
der Umschaltmechanismus (90) ferner eine zweite
Feder (400) aufweist, die die erste Taste (90) in die
aulere Position vorspannt, um den Arm (252) des
Kippelements (254) in die zweite Richtung (276) zu
drangen, wenndie erste Taste (90) freigegeben wird.

Chirurgisches Instrument nach Anspruch 21, wobei
der Umschaltmechanismus (90) ferner eine Raste
(300), die die erste Taste (90) in der niedergedriick-
ten Position halt, und eine zweite Taste (100) auf-
weist, die beim Niederdriicken die Raste (300) und
die erste Taste (90) freigibt.

Chirurgisches Instrument nach Anspruch 22, wobei
die zweite Taste (100) nach auRen vorgespannt ist.

Chirurgisches Instrument nach Anspruch 1, wobei
der Umschaltmechanismus (90) ferner ein Sperr-
Untersystem (200) aufweist, das so konfiguriert ist,
dass es das erste Stellglied (112) in Eingriff nimmt,
wenn der Antriebsmechanismus (140) das zweite
Stellglied (110) in Eingriff nimmt, und das zweite
Stellglied (110) in Eingriff nimmt, wenn der Antriebs-
mechanismus (140) das zweite Stellglied (112) in
Eingriff nimmt.

Chirurgisches Instrument nach Anspruch 1, ferner
mit einer Spannungszuleitung (360), die zur Gewe-
bekoagulierung mit dem ersten oder dem zweiten
beweglichen Element (82, 84) elektrisch verbunden
ist.

Chirurgisches Instrument nach Anspruch 25, wobei
eine Spannungszuleitung (360) am ersten Stellglied
(112) angebracht ist und Isolierung das erste Stell-
glied (112) umgibt.
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Chirurgisches Instrument nach Anspruch 26, wobei
eine zweite Spannungszuleitung (364) am zweiten
Stellglied (110) angebracht ist.

Chirurgisches Instrument nach Anspruch 1, wobei
der Umschaltmechanismus (90) Folgendes auf-
weist:

eine schwenkbare Kippanordnung (254) mit ei-
nem herabhangenden Arm (252) sowie einer
vorderen und einer hinteren Auflage (262, 274),
die den Antriebsmechanismus (140) abwech-
selnd in Eingriff nehmen, und

ein Stellglied (112), das an den herabhangen-
den Arm (252) der Kippanordnung (254) gekop-
pelt ist.

Chirurgisches Instrument nach Anspruch 28, wobei
das Stellglied eine Taste (90) mit einer Feder (250)
ist, die so angeordnet ist, dass sie auf den Arm (252)
derKippanordnung (254) driickt, wenn die Taste (90)
niedergedriickt ist, wobei die Taste (90) ferner eine
Klinke (270) aufweist, die so vorgespannt ist, dass
sie an dem Arm (252) der Kippanordnung (254)
zieht, wenn die Taste (90) freigegeben wird.

Chirurgisches Instrument nach Anspruch 28, wobei
die schwenkbare Kippanordnung (254) ferner einen
vorderen und einen hinteren Anschlag (280, 282)
aufweist, die so angeordnet sind, dass sie jeweils
das Stellglied in Eingriff nehmen, das nicht mit dem
Antriebsmechanismus (140) in Eingriff steht.

Revendications

1.

Instrument chirurgical multifonctionnel comportant :

un ensemble effecteur terminal (72) comprenant
au moins un premier et un deuxiéme éléments
mobiles (82, 84) ;

un premier actionneur (112) accouplé au pre-
mier élément amovible (82) ;

un deuxiéme actionneur (110) accouplé au
deuxiéme élément mobile (84) ; et

un ensemble manche (76) comprenant :

un mécanisme d’entrainement (140), et ca-
ractérisé par

un mécanisme de commutation (90) accou-
plé au mécanisme d’entrainement (140) et
présentant au moins deux positions, une
premiere position dans laquelle le mécanis-
me d’entrainement (140) est engrené avec
le premier actionneur (112) pour faire fonc-
tionner le premier élément mobile (82) et,
une deuxiéme position dans laquelle le mé-
canisme d’entrainement (140) est engrené
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avec le deuxiéme actionneur (110) pour fai-
re fonctionner le deuxiéme élément mobile
(84) ; ledit mécanisme de commutation (90)
permettant de faire fonctionner de maniére
indépendante le mécanisme d’entraine-
ment (140) de sorte que le chirurgien peut
faire la commutation entre les divers modes
de fonctionnement indépendamment de la
position des éléments mobiles (82, 84).

Instrument chirurgical selon la revendication 1 dans
lequel I'ensemble manche comprend en outre au
moins un déclencheur mobile (80) accouplé au mé-
canisme d’entrainement.

Instrument chirurgical selon la revendication 1 dans
lequel 'ensemble effecteur terminal (72) comprend
en outre un élément stationnaire (96) entre les pre-
mier et deuxieme éléments mobiles (82, 84).

Instrument chirurgical selon la revendication 3 dans
lequel I'élément stationnaire (96) possede une sur-
face de lame tranchante et une surface de saisie et
dans lequel le premier élément mobile (82) com-
prend une surface de lame tranchante qui coopére
avec la surface de lame tranchante de I'élément sta-
tionnaire (96) et dans lequel le deuxieme élément
mobile (84) comprend une surface de saisie qui coo-
péere avec la surface de saisie de I'élément station-
naire (96).

Instrument chirurgical selon la revendication 1 dans
lequel les premier et deuxieme actionneurs (112,
110) sont de longues tiges qui s’étendent entre I'en-
semble effecteur terminal (72) et’'ensemble manche
(76) pour des laparoscopies.

Instrument chirurgical selon la revendication 5 com-
prenant en outre une gaine (74) entourant les lon-
gues tiges (112, 110).

Instrument chirurgical selon la revendication 1 com-
prenant en outre un premier coupleur (118) sur une
extrémité proximale du premier actionneur (112) et
un deuxiéme coupleur (122) sur une extrémité proxi-
male du deuxiéme actionneur (110), les deux cou-
pleurs étant configurés pour étre engrenés par le
mécanisme d’entrainement (140).

Instrument chirurgical selon la revendication 7 dans
lequel les premier et deuxiéme coupleurs (118, 122)
comprennent chacun une rainure circonférentielle
(168) dans ceux-ci qui peut étre engrenée par le mé-
canisme d’entrainement (140) indépendamment de
I'orientation des premier et deuxiéme coupleurs
(118, 122).

Instrument chirurgical selon la revendication 7 dans
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lequel le premier coupleur (118) comprend un pas-
sage (126) qui recoit de maniére coulissante le
deuxiéme actionneur (110) au travers de celui-ci, le
deuxiéme coupleur (122) étant positionné a I'arriére
du premier coupleur (118) dans I'ensemble manche
(76).

Instrument chirurgical selon la revendication 9 dans
lequel le mécanisme d’entrainement (140) est relié
de maniere pivotante a un déclencheur mobile (80)
pour engrener de maniére alternée les premier et
deuxiéme coupleurs (118, 122).

Instrument chirurgical selon larevendication 10 dans
lequel le mécanisme d’entrainement (140) com-
prend une pince avant (176) pouvant engrener le
premier coupleur (118) et une pince arriere (178)
pouvant engrener le deuxiéme coupleur (122)

Instrument chirurgical selon larevendication 11 dans
lequelle premier coupleur (118) comprend des cous-
sinets espacés (167, 164) sur les cétés opposés de
la rainure circonférentielle (168) et la pince avant
(176) du mécanisme d’entrainement (140) com-
prend une ouverture qui recgoit la rainure circonfé-
rentielle (168) du premier coupleur (118) a I'intérieur
de celle-ci lorsque le mécanisme d’entrainement
(140) pivote pour engrener le premier coupleur
(118).

Instrument chirurgical selon larevendication 11 dans
lequel le deuxiéme coupleur (122) comprend des
coussinets espacés (170, 172) surles cotés opposés
de larainure circonférentielle (168) et la pince arriere
(178) du mécanisme d’entrainement (140) com-
prend une ouverture qui regoit la rainure circonfeé-
rentielle (168) du deuxiéme coupleur (122) a l'inté-
rieur de celle-ci lorsque le mécanisme d’entraine-
ment (140) pivote pour engrener le deuxiéme cou-
pleur (122).

Instrument chirurgical selon la revendication 2 dans
lequel 'ensemble manche (76) comprend en outre
un déclencheur stationnaire (78) espacé du déclen-
cheur mobile (80).

Instrument chirurgical selon larevendication 14 dans
lequel le déclencheur stationnaire (78) est disposé
en avant du déclencheur mobile (80).

Instrument chirurgical selon la revendication 1 dans
lequel le mécanisme de commutation (90) comprend
au moins un premier bouton (90).

Instrument chirurgical selon larevendication 16 dans
lequel le mécanisme de commutation (90) comprend
en outre un élément culbutant (254) pouvant pivoter
entre une premiére position qui pousse le mécanis-
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me d’entrainement (140) a engrener le premier ac-
tionneur (112) et une deuxiéme position qui pousse
le mécanisme d’entrainement (140) a engrener le
deuxiéme actionneur (110).

Instrument chirurgical selon larevendication 17 dans
lequel I'élément culbutant (254) comprend un pre-
mier élément de verrouillage (280) qui engréne un
premier actionneur (112) lorsque le mécanisme
d’entrainement (140) est engrené avec le deuxiéme
actionneur (110) et un deuxiéme élément de ver-
rouillage (282) qui engréne un deuxieme actionneur
(110) lorsque le mécanisme d’entrainement (140)
est engrené avec le premier actionneur (112).

Instrument chirurgical selon larevendication 17 dans
lequel I'élément culbutant (254) comprend un bras
(252) et le mécanisme de commutation (90) com-
prend en outre un premier ressort (250) disposé en-
tre le premier bouton (90) et le bras (252) de I'élé-
ment culbutant (254) pour pousser le bras (252) dans
une premiere direction (260) lorsque le premier bou-
ton (90) est enfoncé.

Instrument chirurgical selon larevendication 19 dans
lequel le premier bouton (90) comprend un cliquet
(270) orienté pour entrainer le bras (252) de I'élé-
ment culbutant (254) dans une deuxiéme direction
(276) lorsque le premier bouton (90) se déplace
d’une position enfoncée vers une position vers I'ex-
térieur.

Instrument chirurgical selon larevendication 20 dans
lequel le mécanisme d’entrainement (90) comprend
en outre un deuxiéme ressort (400) qui sollicite le
premier bouton (90) dans la position vers I'extérieur
pour pousser le bras (252) de I'élément culbutant
(254) dans la deuxieme direction (276) lorsque le
premier bouton (90) est relaché.

Instrument chirurgical selon larevendication 21 dans
lequel le mécanisme de commutation (90) comprend
en outre unloquet (300) qui maintient le premier bou-
ton (90) dans la position enfoncée et un deuxiéme
bouton (100) qui, lorsque enfoncé, relache le loquet
(300) et le premier bouton (90).

Instrument chirurgical selon larevendication 22 dans
lequel le deuxiéme bouton (100) est sollicité vers
I'extérieur.

Instrument chirurgical selon la revendication 1 dans
lequel le mécanisme de commutation (90) comprend
en outre un sous-systéme de fermeture (200) confi-
guré pour engrener le premier actionneur (112) lors-
que le mécanisme d’entrainement (140) engréne le
deuxiéme actionneur (110) et pour engrener le
deuxiéme actionneur (110) lorsque le mécanisme
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d’entrainement (140) engréne le premier actionneur
(112).

Instrument chirurgical selon la revendication 1 com-
prenant en outre un conducteur d’alimentation en
tension (360) relié de maniére électrique a un des
premier et deuxiéme éléments mobiles (82, 84) pour
coaguler les tissus.

Instrument chirurgical selon larevendication 25 dans
lequel se trouve un conducteur d’alimentation en ten-
sion (360) fixé au premier actionneur (112) et une
isolation entourant le premier actionneur (112).

Instrument chirurgical selon larevendication 26 dans
lequel se trouve un deuxieme conducteur d’alimen-
tation en tension (364) fixé au deuxiéme actionneur
(110).

Instrument chirurgical selon la revendication 1 dans
lequel le mécanisme de commutation (140)
comprend :

un ensemble culbuteur pivotant (254) compre-
nant un bras dépendant (252) et des étagéres
avant et arriere (262, 274) qui engrénent de ma-
niére alternée le mécanisme d’entrainement
(140) ; et

un actionneur (112) accouplé au bras dépen-
dant (252) de I'ensemble culbuteur (254).

Instrument chirurgical selon larevendication 28 dans
lequel I'actionneur est un bouton (90) comprenant
un ressort (250) qui est disposé pour appuyer sur le
bras (252) de I'ensemble culbuteur (254) lorsque le
bouton (90) est enfoncé, le bouton (90) comprenant
en outre un cliquet (270) sollicité pour tirer le bras
(252) de I'ensemble culbuteur (254) lorsque le bou-
ton (90) est relaché.

Instrument chirurgical selon larevendication 28 dans
lequel 'ensemble culbuteur pivotant (254) comprend
en outre des butées avant et arriére (280, 282) dis-
posées pour engrener I'actionneur qui n’est pas en-
grené par le mécanisme d’entrainement (140).



EP 1 450 698 B1

14y Y01¥d
‘[ 9

e

(A

16



EP 1 450 698 B1

N

HG. 2.
PRIOR ART

17



EP 1 450 698 B1

(=g
[==4

HG. 3.

/74

18



EP 1 450 698 B1

v 9

0L

bl

19



EP 1 450 698 B1

[
co

92

70

FIG. 3.

/4

11

20



EP 1 450 698 B1

9 9l

0/

bl

21



EP 1 450 698 B1

~
[}
L]
]
]

T e €02 902
i 002

-
-
-

/Ol

PR

L g

081 \
bl

L

\——\\——\
’
’
d
13
1

ot 9l
0L

0L

22



EP 1 450 698 B1

9 9

81
90b 00b Zov
[AYA 00l
0LL
08 00€
cmN//
A \ 06 PO¥
TA:TA 8l
b9l
~ 0 Vol el /_J "

]

1

[
-
0y

L]

1

-

~0
I~
o™~
H H
’-L--J-\
)
1
Lemeapa!
1
A

o~
o~
—
- )
)
)
’
‘\
)
oo
—
—

~NN

23



EP 1 450 698 B1

4 W

001

00€
06

1A

~NN

24



EP 1 450 698 B1

401 4

vl

ol

LLE

il

/ 1141

25



EP 1 450 698 B1

ﬁl\\\é \“xvvoawiﬁ||4“xmmm$wwmwi%ﬁﬁ; | “HH4%///4 ;////J

[
4
2l

S

¥
\\\

ﬁﬂ

/
Ll E_ 3_

ALl vl

081 \ %l 02

b9l NE oll ovt

26



EP 1 450 698 B1

08

ovl

27



EP 1 450 698 B1

300
A6, 13,

28



EP 1 450 698 B1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European

patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

. US 5893875 A [0009] .« US 5573535 A [0010] [0012]
«  US 5456684 A [0010] +  US 5403322 A [0015]

+  US 5908420 A [0010] « WO 0166025 A [0017]

«  US 5496317 A [0010] «  US 519103 A [0059] [0060]

29



THMBW(EF)

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

HAT R E (TR AGE)

FRI& B A

EHA

IPCHRS

CPCH%E=

RIEBHEF)
5

H AT SR

S EREESE

BEG®)

—FhZMEERRIRESRN  EARRITRAN  SEELE-NE=-T
it ERIFE-THRANE-BEE  ERIE-UHNENE
—HEE  UARFRANG. FRAGHSERINGY , EL-—IATEEKS
PR E A A AR R | URERIBHHNEHERELHAD
UENIRIY , F—UE  BRINEEE-BeFES LA ER
WHUBRHRES — Izt | IR SIS AR SR OB R B AL 5 58
TEHBREAUREE - UHMHNE —NE,

FAREMW

EP1450698B1 K (aH)A
EP2002756292 % A
R RARFRAF

AESCULAP AG & CO.KG

AESCULAP AG

HUNT ROBERT B
MELSKY GERALD S
EVANS STEPHEN C
WHIPPLE GARY
WISDOM RICHARD

HUNT, ROBERT, B.
MELSKY, GERALD, S.
EVANS, STEPHEN, C.
WHIPPLE, GARY
WISDOM, RICHARD

A61B17/28 A61B A61B17/00 A61B17/32 A61B18/12

patsnap

2011-08-10

2002-06-25

A61B17/29 A61B17/2909 A61B17/295 A61B17/320016 A61B17/3201 A61B18/1445 A61B2017/00353
A61B2017/00393 A61B2017/0042 A61B2017/2902 A61B2017/291 A61B2017/2915 A61B2017/2916
A61B2017/2919 A61B2017/292 A61B2017/2926 A61B2017/2938 A61B2017/2947

JONES , GRAHAM HENRY

09/973304 2001-10-09 US

EP1450698A2
EP1450698A4

Espacenet

A
PRIOR ART


https://share-analytics.zhihuiya.com/view/9c77d4ec-b6f6-4154-a30a-0203e39ef7ea
https://worldwide.espacenet.com/patent/search/family/025520734/publication/EP1450698B1?q=EP1450698B1

