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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The presentinvention relates to a treatment de-
vice having an ultrasonic probe that gives a treatment
using ultrasonic vibrations.

2. Description of the Related Art

[0002] In general, as a treatment device that incises
and coagulates a target region of a living tissue or the
like by using ultrasonic vibration, for example, such an
ultrasonic vibration treatment device (which will be re-
ferred to as a treatment device hereinafter) as disclosed
in USP No2009/0143797A1 is known.

[0003] This treatment device is constituted of at least
a transducer unit that generates the ultrasonic vibration
and a handle unit to which a treatment section and a
probe that transmits the ultrasonic vibration are disposed.
[0004] The handle unit that is in contact with a treat-
ment target region (an affected part) is disposable be-
cause of sanitation for infectious diseases and others,
and the transducer unit is disposed to a new handle unit
and repeatedly used. Surgical operations using this treat-
ment device have spread and have been generally con-
ducted, and demands for the handle unit are increasing.
[0005] Therefore, there emerged vendors who disas-
semble, clean, reassemble, and resell used handle units
that should be fundamentally discarded. They unright-
eously acquire, disassemble, sterilize, reassemble, and
reuse (resell) the used handle units. On the other hand,
as regards to a handle unit that is partially damaged or
broken, another handle unit is disassembled, and a nec-
essary component is taken out, repaired, and reused.
[0006] Whether such a reuse product has essential
performance relative to an unused genuine product or
whether it is appropriately sterilized and sufficient in
terms of a sanitary safety aspectis unclear. Thatis, there
is widespread concern that a reuse product brings about
patients’ disadvantage. Therefore, a technique for pre-
venting reuse of used handle units must be considered.
[0007] From documentUS 2011/151980 A1, an appa-
ratus comprising a torque wire is further known, wherein
said torque wire is connected to an imaging probe and
the torque limiter comprises a member defining at least
one cut out which causes the torque limiter to break when
rotational force on the torque wire exceeds a predeter-
mined amount. US 2011/151980 A1 discloses the sub-
ject-matter of the preamble of claim 1. Document
2012/078278 A1 discloses a battery assembly for use
with a surgical device having a battery terminal, the bat-
tery assembly including a housing having a shape formed
to removably connect with the terminal.

[0008] Document US 2008/183201 A1 discloses a
medical instrumentfor cutting tissue having a tubular out-
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er shaft which comprises at least one window in the re-
gion of its distal end. Further the medical instrument com-
prises a fixing element made of breakable material, which
tears as a result of rotational movement.

BRIEF SUMMARY OF THE INVENTION

[0009] According to an embodiment of the present in-
vention, there is provided a treatment device comprises:
an ultrasonic vibration element unit comprising an ultra-
sonic vibration element that generates ultrasonic vibra-
tion in response to supply of electric power; and a handle
unit that comprises a probe unit which is coupled with
the ultrasonic vibration element and transmits the gen-
erated ultrasonic vibration, and is detachably coupled
with the ultrasonic vibration element unit, wherein the
treatment device is constituted of a reuse preventing
mechanism that is erected at a position of the probe unit
which is a node position in the ultrasonic vibration to be
transmitted, has a top part formed into a shape of a pro-
truding portion

[0010] fitted in a part of the handle unit, and includes
a crack to cause destruction due to a load applied at the
time of rotation in an operation of removing the ultrasonic
vibration element unit from the handle.

[0011] Advantages of the invention will be set forth in
the description which follows, and in part will be obvious
from the description, or may be learned by practice of
the invention. Advantages of the invention may be real-
ized and obtained by means of the instrumentalities and
combinations particularly pointed out hereinafter. The in-
vention is limited by the scope of appended independent
claim 1. Further preferred embodiments are disclosed in
the dependent claims.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF
THE DRAWINGS

[0012] The accompanying drawings, which are incor-
porated in and constitute a part of the specification, illus-
trate embodiments of the invention, and together with the
general description given above and the detailed descrip-
tion of the embodiments given below, serve to explain
the principles of the invention.

FIG. 1 is a cross-sectional view showing an appear-
ance configuration of a treatment device having an
ultrasonic probe including a reuse preventing mech-
anism mounted therein according to a first embodi-
ment;

FIG. 2 is a view showing a cross-sectional configu-
ration of an ultrasonic vibration treatment device ac-
cording to the first embodiment;

FIG. 3A is a view showing a cross-sectional config-
uration of a reuse preventing mechanism that is in
an enabled state;

FIG. 3B is a view showing the cross-sectional con-
figuration of the reuse preventing mechanism that is
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in a disabled state;

FIG. 3C is a view showing a cross-sectional config-
uration of a protruding portion of the reuse preventing
mechanism;

FIG. 3D is a view showing a cross-sectional config-
uration of a second example of the protruding portion
of the reuse preventing mechanism;

FIG. 4A is a view showing a cross-sectional config-
uration of a reuse preventing mechanism that is an
enabled state according to a modification of the first
embodiment;

FIG. 4B is a view showing the cross-sectional con-
figuration of the reuse preventing mechanism thatis
in a disabled state according to the modification of
the first embodiment;

FIG. 5 is a view showing a cross-sectional configu-
ration of an ultrasonic vibration treatment device ac-
cording to a second embodiment;

FIG. 6A is a view showing an appearance configu-
ration when the ultrasonic vibration treatment device
according to the second embodiment is seen from a
distal end side;

FIG. 6B is a view showing a cross-sectional config-
uration of a reuse preventing mechanism thatis in a
disabled state according to the second embodiment;
FIG. 7 is a view showing a cross-sectional configu-
ration of a center side of a probe of a handle unit in
which an ultrasonic probe including a reuse prevent-
ing mechanism according to a third embodiment is
mounted; and

FIG. 8 is a view showing a configuration of a side
surface of a jaw portion of the reuse preventing
mechanism according to the third embodiment.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENT

[0013] Embodiments according to the present inven-
tion will now be described hereinafter with reference to
the drawings.

[First Embodiment]

[0014] FIG. 1is a cross-sectional view showing an ap-
pearance configuration of a handle unit in which an ul-
trasonic probe including a reuse preventing mechanism
is mounted according to a first embodiment. FIG. 2 is a
view showing a cross-sectional configuration of the han-
dle unit (except a transducer unit (an ultrasonic vibration
element unit)) according to the first embodiment.

[0015] A treatment device according to this embodi-
ment gives treatments, e.g., incision, coagulation, and
others using ultrasonic vibration. The treatment device 1
is constituted of a handle unit 2 having a treatment section
that performs incision, coagulation, and others using the
ultrasonic wave, a transducer unit 3 that generates the
ultrasonic vibration, and a non-illustrated power supply
unit that supplies driving power to the transducer unit 3.
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It is to be noted that the power supply unit is connected
with the treatment device 1 through a power supply cable
and supplies power for driving an ultrasonic vibration el-
ement, e.g., a piezoelectric element in the transducer
unit 3 and a high-frequency signal (a signal having a cur-
rentand a voltage each having an arbitrary high frequen-
c¢y). The high-frequency to be used is a frequency pref-
erable for treatments, and it is not limited in particular
unless otherwise legally restricted.

[0016] The handle unit 2 is used only once without be-
ing reused while taking sanitary or safety into consider-
ation since a main body exterior thereof is made of, e.g.,
a resin material, an integrally provided treatment section
directly comes into contact with a treatment targetregion,
and a hand of an operator grips handles 7 and 8. On the
other hand, since the transducer unit 3 does not directly
come into contact with a treatment target region, itis sub-
jected to a cleaning and sterilizing treatment and repeat-
edly+ used. Itis to be noted that, in the following descrip-
tion, a later-described treatment section side is deter-
mined as a front side (or a distal end side) with respect
to the handle unit 2 and a transducer unit 3 side is deter-
mined as a rear side.

[0017] The handle unit 2 is integrally constituted of a
transducer mounting portion 2a, a unit main body 2b, a
fixed handle 7, a pivotally supported movable handle 8,
a probe unit 4, a sheath section 10, and a treatment sec-
tion 9. The probe unit 4 is formed of an elongated con-
ductor that extends through the inside of the unit main
body 2b and propagates the ultrasonic vibration, and its
outer peripheral surface is covered with the sheath sec-
tion 10. The treatment section 9 is provided at a distal
end of the probe unit 4.

[0018] The unit main body 2b is made of a resin ma-
terial. The fixed handle 7 is integrally formed with the unit
main body 2b andfixed. The movable handle 8 is pivotally
supported on the distal end side of the sheath section 10
to allow its revolving motion.

[0019] The unit main body 2b is integrally formed by
fitting at least two unit members (a housing). As shown
in FIG. 1, the fixed handle 7 and the movable handle 8
are formed into a forceps shape or a scissors shape. The
unit main body 2b is arranged to be sandwiched between
these handles, and the unit main body 2b is integrally
arranged on the fixed handle 7. The revolving treatment
section 9 is, e.g., a jaw, and it is integrally provided with
the movable handle 8 and holds a treatment target region
between itself and a fixed probe distal end portion 4a.
[0020] A switch 11 that applies the ultrasonic vibration
to the treatment section 9 is provided on the unit main
body 2b ahead of the fixed handle 7. Itis to be noted that
the switch 11 is configured to be integrally provided on
the unit main body in this embodiment, but the present
invention is not restricted thereto, and a foot switch or
the like may be separately used in place of this switch.
[0021] The transducer unit 3 has a well-known config-
uration in which the ultrasonic vibration element (e.g.,
the piezoelectric element) and a horn section are accom-
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modated in the housing.

[0022] Thetransducer unit 3 is opened ontherear side
ofthe handle unit 2 and manually screwed into the thread-
ed mounting portion 2a. Furthermore, a non-illustrated
torque wrench or the like is used and turned in, e.g., a
mounting direction m in FIG. 3C to perform retightening
so that a set value set at the time of design is realized.
Performing screwing with the use of this torque wrench
achieves an appropriate abutting state where the probe
unit 4 and the horn section of the transducer unit 3 are
appressed against each other, and the ultrasonic vibra-
tion is excellently transmitted to the probe unit 4. The
probe unit 4 is covered with the sheath 10 at predeter-
mined intervals except the distal end portion 4a provided
at the distal end. The probe unit 4 extends through the
unitmain body 2b and propagates the ultrasonic vibration
to the distal end portion 4a. Moreover, a non-illustrated
annular elastic member such as a rubber ring is arranged
at a node (non-vibration) portion of the ultrasonic vibra-
tion between the inner peripheral surface of the sheath
10 and the probe unit 4 so that mutual contact or inter-
ference is prevented from occurring.

[0023] In a state that the treatment section 9 is closed,
an ultrasonic signal is transmitted from the probe distal
end portion 4a. The probe unit 4 (which is substantially
the sheath 10) is fixed in the unit main body 2b by using
a support member at positions serving as the nodes of
the ultrasonic vibration.

[0024] In such a configuration, after the treatment tar-
get region is held by the treatment section 9, a trigger
signal is transmitted to a non-illustrated power supply
section side by an ON operation of pressing the switch
11. The power supply section supplies the driving power
to the ultrasonic vibration element (e.g., a piezoelectric
element) to drive it, the generated ultrasonic vibration is
applied to the distal end portion 4a and the treatment
section 9 through the probe unit 4, and a desired treat-
ment is given.

[0025] Then, when an OFF operation of returning the
switch 11 is performed, the trigger signal is transmitted
to the power supply section side, and driving of the ultra-
sonic vibration element is stopped. It is to be noted that
the switch 11 may perform not only the ON/OFF control
based on transmission of the trigger signal but also con-
trol over supply/stop of the driving power based on en-
ergization/non-energization of a switch contact (momen-
tary) in a current circuit (a closed loop circuit) including
the ultrasonic vibration element.

[0026] As shown in FIGS. 1 and 2, for example, a
prism-shaped or plate-shaped protruding portion 5 that
is fixed at a portion of the probe unit 4 corresponding to
the node of the ultrasonic vibration in the unit main body
2b is provided. Although the protruding portion 5 may
have a columnar shape, force used for cutting in a radial
direction is large with respect to the prism, and hence a
prism-like shape or a plate-like shape is preferable. It is
to be noted that, when a set torque value of the torque
wrench is not met or when a volume of an installing po-
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sition is small and a thin protruding portion is demanded,
a columnar shape may be adopted, and an outer shape,
a cross-sectional area, and others may be appropriately
set in accordance with an arrangement environment.
[0027] FIGS. 3A and 3B show a cross-sectional con-
figuration of a portion A-A of the unit main body 2b de-
picted in FIG. 2.

[0028] As shown in these drawings, a bottom part of
the protruding portion 5 is secured to and integrally cou-
pled with the node portion of the probe unit 4, the pro-
truding portion 5 extends partway in the housing of the
unit main body 2b, and a top part thereof is configured
not to be exposed on the exterior surface. At the time of
creating the probe, the protruding portion 5 is also fabri-
cated so that the ultrasonic vibration conforming to the
design can be output. This protruding portion may be
manufactured by using the same material as the probe
unit 4 or may be manufactured by using a different ma-
terial. For example, as shown in FIG. 3A, at the time of
manufacturing the unit main body 2b, the protruding por-
tion 5 is held together with the probe unit 4 by two unit
members and accommodated to be fixed on both the
probe unit 4 side and the unit member 2 side.

[0029] This protruding portion 5 has predetermined
strength, and it is destroyed when force (or a load) ex-
ceeding its set value is applied thereto. Specifically, it
cracks or bends. The strength is designed to withstand
set torque that is applied when the torque wrench is
hooked to perform retightening as described above. In
general, since the wrench is used for manual tightening,
tightening that reaches the set torque value cannot be
performed, the torque wrench idles when a load higher
thanor equal to the settorque is applied. Therefore, since
force having a value higher than or equal to the set torque
is not applied, the strength of the protruding portion 5 can
be set.

[0030] As regards this strength setting, at the time of
removing the transducer unit 3, a load exceeding the set
torque is applied from an opposite direction (an opposite
direction of a mounting direction m) of that at the time of
mounting, and at least a crack or bending occurs at a
position a of the protruding portion 5. Additionally, since
a situation where the transducer unit 3 is removed with
the set torque or lower torque can be also assumed, a
cut n may be previously formed in a surface of the pro-
truding portion 5 to which the load at the time of removal
is applied as shown in FIG. 3C. Alternatively, as shown
in FIG. 3D, a notch portion p formed of a V-shaped groove
may be previously formed in the surface of the protruding
portion 5 to which force at the time of removal is applied.
[0031] When the cut n or the notch portion p is formed
in the surface to which the force at the time of removal
is applied, the protruding portion 5 can withstand a load
based on the set torque at the time of mounting without
being damaged in case of mounting the transducer 3 to
the mounting portion 2a. Contrarily, the force applied at
the time of removing the transducer unit 3 assuredly
causes a crack or bending in the protruding portion 5
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from the cut n or the notch portion p. Further, the pro-
truding portion 5 is fixed at the node position of the vi-
bration in the probe unit 4. Since traction force is applied
from both antinode (maximum amplitude) sides of the
vibration, a crack or bending further easily occurs when
the force is applied.

[0032] When the crack or bending has occurred in the
protruding portion 5, oscillation characteristics in the
probe unit 4 are affected. There are several causes and,
for example, when the protruding portion 5 is damaged,
its shape changes and its vibration characteristics also
vary. Here, the vibration characteristics mean that atleast
an amplitude and a frequency of the vibration and posi-
tions of antinodes and nodes of the vibration on the probe
change. Furthermore, since an entire volume of the probe
changes, the vibration characteristics shift. When the
protruding portion 5 is made of the same material as the
probe unit 4, an impedance of the probe unit 4 changes,
aload increases, and oscillation becomes impossible. It
is to be noted that, usually, when a vibration frequency
shifts or the impedance changes beyond a specified
range, an abnormality is determined on the power supply
side, and supply of power to the transducer unit 3 is
stopped.

[0033] Moreover, whenreuse is effected in a state that
only a crack is formed in the protruding portion 5, this
crack spreads or bending occurs due to the ultrasonic
vibration propagated from the transducer unit 3 immedi-
ately before start of a treatment, and a disabled state is
achieved.

[0034] As described above, according to this embodi-
ment, a user can mount the transducer unit 3 to the handle
unit 2 with the set torque by using the torque wrench
without damage, and a crack or bending can be formed
in the protruding portion constituting a reuse preventing
mechanism at the time of removing the transducer unit
3. When this protruding portion is damaged, the oscilla-
tion characteristics are affected, and the reuse can be
avoided. Additionally, the probe unit 4 may be rattled by
damaging the protruding portion 5. Further, since remov-
ing the transducer from the handle unit 2 can damage
the probe unit 4, an intentional operation performed by
a user is not required. Furthermore, since the protruding
portion is not exposed on the unit surface, it is not subject
to the ultrasonic vibration, and safety is assured.
[0035] A modification of the first embodiment will now
be described.

[0036] FIG.4Aisaviewshowinga cross-sectional con-
figuration of areuse preventing mechanism in an enabled
state according to a modification, and FIG. 4B is a view
showing a cross-sectional configuration of the reuse pre-
venting mechanism in a disabled state.

[0037] In this modification, as shown in FIG. 4A, a pro-
truding portion 13 has a T-like shape that a top part on
the unit member 2 side projects into a flange shape. In
this configuration, the projecting top part of the protruding
portion 13 may be hooked on a member on the unitmem-
ber 2 side and a columnar portion excluding the top part
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may be narrowed so that a gap can be formed between
the protruding portion 13 and the member on the unit
member 2 side. That is, the protruding portion 13 sus-
pends the probe unit 4 without affecting the vibration
characteristics of the probe unit4. Furthermore, in aman-
ufacturing accuracy of the protruding portion 13, since
the gap may be formed between the protruding portion
13 and the unit member, the manufacturing accuracy be-
comes higher than that in the first embodiment.

[0038] In this configuration, in a case where the trans-
ducer unit 3 is removed from the handle unit 2 manually
or with the use of a wrench or the like, when a crack is
produced in the protruding portion 13 as shown in FIG.
4B, force that pulls down the protruding portion 13 is gen-
erated in the probe unit 4 by stress of suspension and
acts on the crack to further spread, and a bent state can
be easily realized.

[0039] As described above, this modification can pro-
vide functions and effects equivalent to those of the first
embodiment. Moreover, the stress of suspending the
probe unit 4 acts on the protruding portion 13, and the
protruding portion 13 can be further easily bent after the
crack is produced. Additionally, damaging the protruding
portion 13 may rattle the probe unit 4.

[Second Embodiment]

[0040] FIG. 5is a view showing a cross-sectional con-
figuration of an ultrasonic vibration treatment device ac-
cording to a second embodiment. FIG. 6A is a view show-
ing an appearance configuration when the ultrasonic vi-
bration treatment device is seen from a distal end side,
and FIG. 6B is a view showing a cross-sectional config-
uration of a reuse preventing mechanism in a disabled
state taken along a B-B section in FIG. 5. Itis to be noted
that like reference numerals denote the same parts or
parts having the same functions as those in the first em-
bodiment to omit a description thereof.

[0041] Atreatmentdevice 1 has a pistol-like shape and
is constituted of a disposable handle unit (a treatment
device main body) 2 and a transducer unit 3 that is sub-
jected to a sterilization treatment and repeatedly used.
Further, electric power is supplied to the transducer unit
3 from a non-illustrated power unit through a power sup-
ply cable.

[0042] A handle section constituted of a fixed handle
7 and a movable handle 8 that serve as a grip is provided
below a main body of the handle unit 2. The movable
handle 8 is arranged on the front side of the fixed handle
7 and opens or closes a non-illustrated treatment section
(a jaw) provided on a distal end side of a sheath unit 10.
This movable handle 8 is provided to enable its revolving
motion around a fulcrum provided near a shaft side of
the fixed handle 7 in the unit main body.

[0043] A probe unit 4 is mounted in the handle unit 2,
and the probe unit 4 is covered with the sheath unit 10.
The treatment section 9 formed of the jaw and a probe
distal end portion 4a function as bipolar type high fre-
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quency electrodes when a high-frequency signal is ap-
plied.

[0044] Furthermore, a spring is fitted in the probe unit
4 and functions to energize the closed treatment section
9, and a held state of a treatment target region provided
by the jaw 9 is maintained even if a gripping state of the
movable handle 8 becomes slightly lose.

[0045] A rotary knob 14 that revolves the probe unit 4
in a periaxial direction is provided on the distal end side
of the handle unit 2. As shown in FIG. 6A, the rotary knob
14 is constituted of a mounting portion 14a on which a
torque wrench is hooked at the time of mounting the
transducer unit 3 and a dial portion 14b with which an
operator performs an operation of rotating the treatment
section. Like the protruding portion 5, a protruding portion
15 is integrally provided to the probe unit 4 at a node
position in ultrasonic vibration. This protruding portion 15
is provided to be buried in in the dial portion 14b of the
rotary knob 14 as shown in FIG. 7 and FIG. 6B. Since
the protruding portion 15 is configured to be fixed to the
rotary knob 14, when the rotary knob 14 is rotated, the
probe unit 4 can be revolved in the periaxial direction.
[0046] Moreover, a switch 11 used for applying the ul-
trasonic vibration to the treatment section 9 is provided
on the front side of the fixed handle 7 of the unit main
body 2b. It is to be noted that, although a liquid supply
and suction mechanism is not shown, a switch 12 is a
switch used for supply and sucking a liquid.

[0047] Like the above description, the transducer unit
3 is manually screwed into the handle unit 2, and retight-
ening is carried out with a set torque value by using the
torque wrench. The protruding portion 15 is retightened
without damage with respect to a load having the set
torque value. At the time of removing the transducer unit
3 after use of the treatment device 1, the wrench is
hooked on the mounting portion 14a of the rotary knob
14 and rotated in a removing direction. At this time, as
shown in FIG. 6B, a crack or bending occurs in the pro-
truding portion 15 at a position a near the probe unit 4
like the first embodiment.

[0048] As described above, according to this embodi-
ment, functions and effects equivalent to those of the first
embodiment can be provided. Additionally, to change a
holding direction relative to a treatment target held be-
tween the probe distal end and the jaw, since the probe
unit 4 is fixed to the rotary knob 14 that rotates the probe
unit 4 by using the protruding portion 15, the rotating op-
eration is also disabled by damaging the protruding por-
tion 15.

[0049] A reference example will now be described
hereinafter.

[0050] In the first and second embodiments, the pro-
truding portion fixed to the probe unit is formed in the
buried configuration so that it is not exposed on the outer
peripheral surface of the handle unit2. On the other hand,
for example, the protruding portion can be extended to
the unit surface and a knob cover formed into a knob
shape can be secured so that the protruding portion itself
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is not exposed. In this configuration, the protruding por-
tion may be twisted off from the probe unit by twisting the
knob cover after use of the treatment device or at the
time of discarding the treatment device. According to this
configuration, whether the probe unit has been assuredly
damaged at the time of removal can be visually con-
firmed.

[Third Embodiment]

[0051] A third embodiment will now be described.
[0052] FIG. 8 is a view showing a configuration of a
side surface of a jaw of a probe of a handle unit in which
an ultrasonic probe including a reuse preventing mech-
anism is mounted according to a third embodiment, and
FIG. 9 is a view showing a configuration when a side
including a jaw section of a section D-D in FIG. 8 is seen
from an oblique direction.

[0053] A jaw 9 having an alligator mouth-like shape is
provided near a distal end portion of the probe to allow
its opening and closing motions and holds a treatment
target region between itself and the distal end portion of
the probe. As shown in FIG. 9, a protruding portion to
hold having an antiskid function using many protrusions
for a target region to be held is formed around the pe-
riphery of a holding surface of the jaw 9, and a resin pad
37 made of a resin material (e.g., Teflon: a registered
trademark) that has a substantially T-like shape, a buff-
ering action, and excellent heat resisting properties is
provided at the center of a concave portion. The resin
pad 37 is a consumable that is consumed by constant
use (e.g., coagulation and incision treatments using ul-
trasonic vibration) of a treatment section.

[0054] This resin pad 37 is manufactured by burying a
resin material in the jaw 9, which has been subjected to
hole drilling at the time of manufacture in advance, based
on insert molding. At this time, shapes of spaces to fill-
ing(filling spaces) formed in the jaw 9, there are a shoul-
der space 35 extending in a lateral direction and a waist
space extending from the center of the shoulder space
35 toward a lower side in a vertical direction.

[0055] Further, a convex portion 36 that protrudes in-
ward is formed at part of the lower side of the waist space,
and a step that projects inwards is provided. When the
resin material is inserted into such filling spaces and for-
mation is carried out, aninner cross section of a T-shaped
connecting portion of the resin pad 37 is larger than a
surface exposed on a lower surface of the same, and the
resin pad is destroyed and taken out in case of taking it
out from the outside. However, since the resin pad 37 is
a component formed by the insert molding, its inner por-
tion is larger than an opening surface on the lower sur-
face, it is difficult to form the resin pad 37 outside and
fitted it into the filling spaces. Therefore, to reuse the jaw
9, the resin material must be freshly used for the insert
molding in the filling spaces to form the resin pad 37.
[0056] In this embodiment, the shape having the step
provided inside is adopted but, besides this shape, it is
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also possible form an inverted trapezoidal shape that
both sides of a root part of the T portion are narrowed
toward the exposed surface.

[0057] As described above, according to this embodi-
ment, the insert molding must be performed to form the
resin pad serving as a consumable in the jaw 9. Reuse
products do not have merits unless they can be repro-
duced at a low cost. Taking out and sterilizing the resin
pad 37 and then again performing the insert molding take
time and increase not only a manufacturing cost but also
a labor cost. Thus, a high cost is required for reproduc-
tion, and a useful suppression effect can be brought
about.

1) The treatment device is constituted of the ultra-
sonic vibration element unit and a handle unit that
includes the probe unit which transmits ultrasonic
vibration and is attachable to/detachable from the
ultrasonic vibration element unit, and comprises the
reuse preventing mechanism in which the protruding
portion is erected at a node position of the ultrasonic
vibration on the probe unit, its top part forms a pris-
matic shape fixed to the part of the handle unit, and
acrack is included to cause destruction due to a load
applied at the time of rotation in an operation of re-
moving the ultrasonic vibration element unit from the
handle unit.

[0058] Additional advantages and modifications will
readily occur to those skilled in the art. Therefore, the
invention in its broader aspects is not limited to the spe-
cific details and representative embodiments shown and
described herein. Accordingly, various modifications
may be made without departing from the scope of the
general inventive concept as defined by the appended
claims and their equivalents.

Claims
1. A treatment device (1) comprises:

an ultrasonic vibration element unit (3) compris-
ing an ultrasonic vibration element that gener-
ates ultrasonic vibration in response to supply
of electric power; and

a handle unit (2) that comprises a probe unit (4)
which is coupled with the ultrasonic vibration el-
ement and transmits the generated ultrasonic
vibration, and is detachably coupled with the ul-
trasonic vibration element unit (3),
characterized in that the treatment device (1)
is constituted of a reuse preventing mechanism
that is erected at a position of the probe unit (4)
which is a node position in the ultrasonic vibra-
tion to be transmitted, has a top part formed into
a shape of a protruding portion (5, 13) fitted in
a part of the handle unit (2), and includes a crack

10

15

20

25

30

35

40

45

50

55

to cause destruction due to a load applied at the
time of rotation in an operation of removing the
ultrasonic vibration element unit (3) from the
handle.

The device (1) according to claim 1,

wherein the protruding portion (5, 13) has a prismatic
shape or a tabular shape,and

the protruding portion (5, 13) has a cut or a VV-shaped
notch part (P) formed at a position that is a boundary
between a part of the handle unit (2) and the probe
unit (4) on a side surface on a rear side seen from a
rotating direction at the time of removal.

The device (1) according to claim 1,

wherein the protruding portion (5, 13) has the top
part present in a housing (26) of the handle unit (2)
and changes at least one of a shape, a volume, and
an impedance of the probe unit (4) based on the
destruction.

The device (1) according to claim 1,

wherein the handle unit (2) and the ultrasonic vibra-
tion element unit (3) are attached by screwing with
a set torque value using a torque wrench, and

the protruding portion (5, 13) has strength that with-
stands up to the torque value and causes the de-
struction when a load exceeding the torque value is
applied thereto.

The device (1) according to claim 1,

wherein the probe unit (4) comprises a jaw (9) and
a probe distal end portion (4a) that open and close
in an alligator mouth shape and hold a treatment
target region, and

the jaw (9) has a surface exposed on a holding sur-
face and a T-shaped resin pad (37) penetrating
through the jaw (9) arranged therein, and the surface
exposed on the holding surface has a smaller area
than a cross-sectional area of the T-shaped root por-
tion.

The device (1) according to claim 5,

wherein a step or a taper is included in a surface that
connects the surface exposed on the holding surface
to the T-shaped root portion.

Patentanspriiche

1.

Behandlungsvorrichtung (1), umfassend:

eine Ultraschall-Vibrationselementeinheit (3),
umfassend ein Ultraschall-Vibrationselement,
das Ultraschallvibrationen in Reaktion auf eine
Zufuhr von elektrischer Energie erzeugt; und

eine Griffeinheit (2), die eine Sondeneinheit (4)
umfasst, die mit dem Ultraschall-Vibrationsele-
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ment verbunden ist und die erzeugten Ultra-
schallvibrationen Ubertragt, und die I6sbar mit
der Ultraschall-Vibrationselementeinheit (3)
verbunden ist,

dadurch gekennzeichnet, dass die Behand-
lungsvorrichtung (1) einen Wiederverwen-
dungs-Verhinderungsmechanismus umfasst,
deran einer Position der Sondeneinheit (4) mon-
tiert ist, welche eine Nodenposition in der zu
Ubertragenen Ultraschallvibration ist, der einen
oberen Teil aufweist, der als zu einem vorsprin-
genden Abschnitt (5, 13) geformt ausgebildet ist
und in einen Teil der Griffeinheit (2) eingepasst
ist, und der eine Bruchstelle umfasst, um eine
Zerstérung auf Grund einer Last zu verursa-
chen, die zu dem Zeitpunkt einer Rotation bei
einer Bedienung zum Entfernen der Ultraschall-
Vibrationselementeinheit (3) von dem Griff aus-
gelibt wird.

Vorrichtung (1) nach Anspruch 1,

wobei der vorspringende Abschnitt (5, 13) eine pris-
matische Form oder eine flache Form aufweist, und
wobei der vorspringende Abschnitt (5, 13) einen
Schnitt oder einen V-fdrmigen Einkerbungsteil (P)
aufweist, der an einer Position gebildet ist, die eine
Grenze zwischen einem Teil der Griffeinheit (2) und
der Sondeneinheit (4) an einer Seitenflache an einer
Ruckseite ist, wenn in eine Rotationsrichtung zum
Zeitpunkt des Entfernens betrachtet.

Vorrichtung (1) nach Anspruch 1,

wobei der vorspringende Abschnitt (5, 13) den obe-
ren Teil in einem Gehause (26) von der Griffeinheit
(2) anordnet und eine Form und/oder ein Volumen
und/oder einen Widerstand der Sondeneinheit (4)
basierend auf der Zerstérung &ndert.

Vorrichtung (1) nach Anspruch 1,

wobei die Griffeinheit (4) und die Ultraschall-Vibra-
tionselementeinheit (3) durch eine Verschraubung
mittels einem vorgegebenen Drehmomentwert unter
Verwendung eines Drehmomentschllssels ver-
schraubt sind, und

wobei der vorspringende Abschnitt (5, 13) eine Fes-
tigkeit aufweist, die bis zu dem Drehmomentwert
standhalt und die Zerstérung verursacht, wenn eine
den Drehmomentwert Ubersteigende Last darauf
ausgelibt wird.

Vorrichtung (1) nach Anspruch 1,

wobei die Sondeneinheit (4) eine Klemmbacke (9)
und einen distalen Sondenendabschnitt (4a) um-
fasst, die sich in Form eines Alligatormauls 6ffnen
und schlieen und einen Behandlungszielbereich
halten, und

wobei die Klemmbacke (9) eine Oberflache aufweist,
die an einer Halteflache exponiert ist und innerhalb

10

15

20

25

30

35

40

45

50

55

derer ein T-férmiger Kunststoffblock (37) angeord-
net ist, der durch die Klemmbacke (9) hindurchtritt,
und wobei die an der Halteflache exponierte Ober-
flache eine kleinere Flache als eine Querschnittfla-
che des T-férmigen Basisabschnitts aufweist.

Vorrichtung (1) nach Anspruch 5,

wobei eine Stufe oder ein Kegel von einer Oberfla-
che umfasst ist, welche die Oberflache, die an der
Halteflache exponiert ist, mit dem T-férmigen Basis-
bereich verbindet.

Revendications

Dispositif (1) de traitement comprenant :

une unité (3) d’élément de vibration ultrasonore
comprenantun élémentde vibration ultrasonore
qui génere une vibration ultrasonore en réponse
a l'alimentation d’une énergie électrique ; et
une unité (2) de poignée qui comprend une unité
(4) de sonde qui est couplée avec I'élément de
vibration ultrasonore et transmet la vibration ul-
trasonore générée, et est couplée de fagon dé-
tachable avec I'unité (3) d’élément de vibration
ultrasonore,

caractérisé en ce que le dispositif (1) de trai-
tement est constitué d’'un mécanisme de pré-
vention de réutilisation qui est installé en une
position de I'unité (4) de sonde qui est une po-
sition de noeud dans la vibration ultrasonore de-
vant étre transmise, a une partie supérieure for-
mée a une forme d’une partie en saillie (5, 13)
ajustée dans une partie de 'unité (2) de poignée,
et inclut une félure pour causer la destruction
due a une charge appliquée au moment de ro-
tation dans une opération d’enlévement de I'uni-
té (3) d’élément de vibration ultrasonore de la
poignée.

Dispositif (1) selon la revendication 1,

dans lequel la partie en saillie (5, 13) a une forme
prismatique ou une forme tabulaire, et

la partie ensaillie (5, 13) a une découpe ou une partie
(P) d’entaille en forme de V formée en une position
qui est une limite entre une partie de I'unité (2) de
poignée et I'unité (4) de sonde sur une surface laté-
rale sur un c6té arriere vu d’'un sens de rotation au
moment de I'enlévement.

Dispositif (1) selon la revendication 1,

dans lequel la partie en saillie (5, 13) a une partie
supérieure présente dans unlogement (26) de 'unité
(2) de poignée et change au moins un parmi une
forme, un volume, et une impédance de l'unité (4)
de sonde sur la base de la destruction.
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Dispositif (1) selon la revendication 1,

dans lequel 'unité (2) de poignée et I'unité (3) d’élé-
mentde vibration ultrasonore sontfixées par vissage
avec une valeur de couple définie en utilisant une
clé dynamométrique, et

la partie en saillie (5, 13) a une résistance qui sup-
porte jusqu’a la valeur de couple et cause la des-
truction lorsqu’une charge excédantla valeur de cou-
ple est appliquée a celle-ci.

Dispositif (1) selon la revendication 1,

dans lequel 'unité (4) de sonde comprend une ma-
choire (9) et une partie d’extrémité distale (4a) de
sonde qui s’ouvrent et se ferment a la forme d’une
gueule d’alligator et maintiennent une région cible
de traitement, et

la machoire (9) a une surface exposée sur une sur-
face de maintien et un tampon (37) en résine en for-
me de T pénétrant a travers la machoire (9) agencé
dans celle-ci, et la surface exposée sur la surface
de maintien a une superficie plus petite qu'une su-
perficie en coupe transversale de la partie d’emplan-
ture en forme de T.

Dispositif (1) selon la revendication 5,

dans lequel une marche ou un effilement est in-
clus(e) dans une surface qui connecte la surface ex-
posée sur la surface de maintien a la partie d’'em-
planture en forme de T.
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