EP 3 928 757 B1

Patent Office

Sy @1y  EP 3928 757 B1

(1 9) ’ e "llmlmllHH||m||‘||HHl‘l“lHll"l“”lll‘l“mll‘l""H‘mll‘
Patentamt
0 European

(12) EUROPEAN PATENT SPECIFICATION
(45) Date of publication and mention (51) International Patent Classification (IPC):
of the grant of the patent: AG61H 1/00 (2006.07) A61H 23/00 (2006.01)

31.07.2024 Bulletin 2024/31
(562) Cooperative Patent Classification (CPC):

(21) Application number: 21180213.7 A61H 23/008; A61H 2201/0107; A61H 2201/0119;
A61H 2201/1207; A61H 2201/1253;
(22) Date of filing: 18.06.2021 A61H 2201/1659; A61H 2201/1685;

A61H 2201/5007; A61H 2201/5038

(54) GUN HANDLE SYSTEM AND SHOCK WAVE ROBOT THERAPY SYSTEM
PISTOLENGRIFFSYSTEM UND STOSSWELLENROBOTERTHERAPIESYSTEM
SYSTEME DE POIGNEE DE PISTOLET ET SYSTEME DE THERAPIE ROBOTIQUE PAR ONDES

DE CHOC
(84) Designated Contracting States: * GUO, Anyi
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 100035 Beijing (CN)
GRHRHUIEISITLILTLULV MC MK MT NL NO
PL PT RO RS SE SI SK SM TR (74) Representative: Sach, Greg Robert
Valet Patent Services Limited
(30) Priority: 22.06.2020 CN 202010573174 c/o Caya 83713X
Am Borstig 5
(43) Date of publication of application: 96052 Bamberg (DE)

29.12.2021 Bulletin 2021/52
(56) References cited:
(73) Proprietor: Beijing Jishuitan Hospital CN-A- 108 187 250 CN-A- 108 785 045

100035 Beijing (CN) CN-A- 111 096 772 DE-A1- 102006 059 443
US-A1- 2018 236 254
(72) Inventors:

e LIU, Yajun
100035 Beijing (CN)

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).

Processed by Luminess, 75001 PARIS (FR)



1 EP 3 928 757 B1 2

Description
Technical Field

[0001] The embodiments of the present disclosure
generally relate to the field of shock wave therapy, and
more particularly relates to a gun handle system and a
shock wave robot therapy system.

Background

[0002] As a therapy method with rapid effect and last-
ing therapeutic effect and without obvious side effect, the
orthopedic shock wave therapy is used more and more
widely in diseases such as osteoarthritis, cartilage injury,
tenosynovitis and osteonecrosis (lunate necrosis, necro-
sis of talus and necrosis of navicular bone). However,
the existing shock wave therapy system is composed of
a control box or a trolley-like device, one or a plurality of
gun handles, and a plurality of shock wave therapy
heads. During shock wave therapy, a doctor is required
to hold a shock wave gun handle in hand to keep the end
surface of the gun head in close contact with a patient’s
body surface for therapy. When a doctor makes a shock
wave therapeutic schedule, multiple parts will be always
treated to and fro, and each therapeutic process gener-
ally lasts for 20-30 min. It is difficult for a doctor to hold
the gun handle stably for a long time, and the continuous
vibration of the shock wave gun handle in the therapeutic
process is likely to cause fatigue injury of the doctor’s
limbs.

[0003] Ifthe mobile therapy of the shock wave gunhan-
dle on the body surface cannot be realized by adopting
a passively supporting mechanical arm to hold the gun
handle of the shock wave device for targeted therapy on
the affected part of a patient, the doctor has to tow the
mechanical arm again each time another partis switched
in therapy, consuming time and labor. Moreover, the rel-
ative position of the gun handle and a patient’s body sur-
face cannot be kept stable by holding the gun handle in
a fixed position for a long time, which will affect the ef-
fective and stable transmission of shock wave energy to
the treated part and thus cannot achieve an ideal thera-
peutic effect.

[0004] Therefore, the problem to be urgently solved at
presentis how to design a gun handle system which does
not need to be held in hand to carry out mobile shock
wave therapy and a shock wave robot therapy system.
[0005] US 2018/236254 A1 discloses a prior art shock
wave robot therapy system using a handheld applicator
attached to a positioning arm.

Summary

[0006] One purpose of the present invention is to pro-
vide a gun handle system.

[0007] The other purpose of the presentinvention is to
provide a shock wave robot therapy system comprising
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the gun handle system.

[0008] The embodiments of the first aspect of the
present invention provide a gun handle system which is
used for a shock wave robot therapy system, wherein
the shock wave robot therapy system comprises a host
and a gun handle system installed on the host, the gun
handle system can move under the action of the host,
and the gun handle system comprises:

A mechanical arm which is installed to the host,
wherein the tail end of the mechanical arm is provid-
ed with an end-of-arm tooling connector and an iden-
tification device connected with the host, and the
end-of-arm tooling connector can adapt to various
end-of-arm toolings;

A gun handle which is detachably installed to the
end-of-arm tooling connector and can move under
the drive of the mechanical arm, wherein a shock
wave generator is arranged in the gun handle, and
the front end of the gun handle is provided with a
gun head used for contact with a patient’s body sur-
face;

The identification device can identify an end-of-arm
tooling connected with the end-of-arm tooling con-
nector, and the gun handle is one of end-of-arm tool-
ings.

[0009] In any of the above solutions, preferably, a re-
cording device which can record the motion track of the
mechanical arm is arranged in the mechanical arm or the
host.

[0010] In any of the above solutions, preferably, the
gun handle system also comprises a visual acquisition
device installed on the mechanical arm or the gun handle,
wherein the visual acquisition device is used for collecting
image information about a patient’s body surface.
[0011] In any of the above solutions, preferably, the
mechanical arm is a seven-degree-of-freedom flexible
mechanical arm.

[0012] In any of the above solutions, preferably, the
gun handle system also comprises a coupling component
which is installed on the gun head, and the gun head is
in contact with a patient’s body surface through the cou-
pling component in the therapeutic process.

[0013] In any of the above solutions, preferably, the
gun handle also comprises a housing in which the shock
wave generator is installed, wherein the front end of the
gun handle extends out of the housing; and a silencing
shock absorption pipe which is installed in the housing
and sheathed on the shock wave generator.

[0014] Further, the housing comprises a base and a
shellinstalled on the base, an installation cavity is formed
between the shell and the base, the base is provided with
athrough hole communicating with the installation cavity,
and the base can be detachably connected with the end-
of-arm tooling connector; the gun handle also comprises:
a power source control device which is used for control-
ling a shock wave power source to be on and off, installed
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in the housing and provided with an accommodating cav-
ity, wherein the accommodating cavity is provided with
an opening at one end close to the base, one end of the
shock wave generator is installed in the accommodating
cavity, and the other end of the shock wave generator
penetrates through the opening of the accommodating
cavity and extends out of the base through the through
hole; and the silencing shock absorption pipe is located
in aspace surrounded by the power source control device
and the base, and sheathed on the shock wave genera-
tor.

[0015] Further preferably, the base and the shell are
connected through screws.

[0016] Further preferably, the gun handle also com-
prises a power source connecting path which is used for
communicating the shock wave generator with the shock
wave power source. Specifically, a power source re-
quired by the shock wave generator can be hydra elec-
tronic, piezoelectric, electromagnetic, pneumatic, etc.
[0017] Further preferably, the base is provided with a
protrusion portion, the protrusion portion is arranged by
extending out of the side portion of the shell and used
for being connected with the end-of-arm tooling connec-
tor, the end-of-arm tooling connector is fixedly connected
with the tail end of the mechanical arm, and when the
mechanical arm is connected with the end-of-arm tooling
connector, part of the structure of the tail end of the me-
chanical arm can be abutted against part of the housing
located above the protrusion portion.

[0018] The gunhandle system provided by the present
invention is used for a shock wave robot therapy system,
and the gun handle system comprises a mechanical arm
installed on the host and a gun handle installed at the tail
end of the mechanical arm, wherein the mechanical arm
is used for driving the gun handle to move under the
control of the host, and the gun handle and the mechan-
ical arm are detachably connected through the end-of-
arm tooling connector so that the gun handle can be re-
moved from the mechanical arm and other end-of-arm
toolings can be installed on the mechanical arm. The
identification device is used for identifying end-of-arm
toolings. After the gun handle or other end-of-arm tool-
ings are installed on the mechanical arm, the end-of-arm
toolings which shall be installed can be controlled by the
mechanical arm and the host through identification
matching to realize the corresponding functions. Mean-
while, the gun handle system in the present application
can be installed on the host through the mechanical arm
so that the gun handle system can realize intelligent mo-
bile shock wave therapy under the action of the host. In
this way, both hands of an operator are freed, and the
doctor is not required to hold the gun handle for a long
time, thereby solving the technical problem existing in
the therapy with the existing hand-held shock wave gun
handle, i.e., solving the problems that the hand-held
shock wave therapy process consumes time and labor,
the gun handle cannot be kept stable when held for a
long time, which will affect the effective and stable trans-
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mission of shock wave energy to the treated part and
thus cannot achieve an ideal therapeutic effect, and the
continuous vibration of the shock wave gun handle in the
therapeutic process is likely to cause fatigue injury of the
doctor’s limbs so that the shock wave therapy effect is
more ideal, the operation process is more intelligent, sim-
ple and stable, and the fatigue injury caused to the doc-
tor’s limbs by holding the gun handle in hand can be
avoided. Meanwhile, because the gun handle can carry
out mobile therapy under the drive of the mechanical arm,
the structure can realize multipoint cyclic therapy, there-
by realizing the mobile therapy of the shock wave gun
handle on the body surface while realizing the automatic
shock wave therapy.

[0019] The embodiment of the second aspect of the
present invention provides a shock wave robot therapy
system, comprising a host; and a gun handle system pro-
vided by any of the embodiments of the first aspect,
wherein the gun handle system is installed to the host
through the mechanical arm and can move under the
control of the host.

[0020] It should be understood that the contents de-
scribed in the disclosure are not intended to limit the key
or important features of the embodiments of the present
invention or to limit the scope of the present invention.
Other features of the present invention will become easy
to understand by the following description.

Description of Drawings

[0021] The above and other features, advantages and
aspects of each embodiment of the present disclosure
will become more obvious in combination with the draw-
ings and by reference to the following detailed descrip-
tion. In the figures, same or similar reference signs refer
to same or similar elements, wherein

Fig. 1 is a structural schematic diagram of a shock
wave robot therapy system provided by the embod-
iments of the present disclosure;

Fig. 2 is a structural schematic block diagram of a
shock wave robot therapy system provided by the
embodiments of the present disclosure;

Fig. 3 is a structural schematic diagram of a gun han-
dle system provided by the embodiments of the
present disclosure;

Fig. 4 is another structural schematic diagram of a
gun handle system;

Fig. 5is a structural schematic diagram of disassem-
bly of a gun handle system in Fig. 4;

Fig. 6 is a sectional structural schematic diagram of
a gun handle system in an embodiment;

Fig. 7 is a structural schematic diagram of a gun han-
dle of a gun handle system in an embodiment;

Fig. 8 is a structural schematic diagram of a housing
of a gun handle in Fig. 6;

Fig. 9 is a structural schematic diagram of a base of
a gun handle in Fig. 6;
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Fig. 10 is a structural diagram of a mechanical arm
of a gun handle system provided by the embodi-
ments of the present disclosure.

[0022] In the figures, the corresponding relation be-
tween the reference signsin Fig. 1-10 and the partnames
is as follows:

1 host, 2 mechanical arm, 22 end-of-arm tooling connec-
tor, 24 identification device, 26 recording device, 3 gun
handle, 30 shock wave generator, 31 housing, 312 shell,
314 base, 3140 through hole, 3142 protrusion portion,
316 installation cavity, 32 power source control device,
33 silencing shock absorption pipe, 34 power source con-
necting path, 4 camera, 5 structural optical scanner, 6
coupling component, 7 therapy platform, 8 therapy aid,
and 9 software planning device.

Detailed Description

[0023] To make purposes, technical solutions and ad-
vantages of the embodiments of the present disclosure
more clear, the technical solutions in the embodiments
of the present invention will be clearly and fully described
below in combination with the drawings in the embodi-
ments of the present disclosure. Apparently, the de-
scribed embodiments are merely part of the embodi-
ments of the present disclosure, not all of the embodi-
ments. Based on the embodiments in the present disclo-
sure, all other embodiments obtained by those skilled in
the art without contributing creative labor will belong to
the protection scope of the present disclosure.

[0024] As shown in Fig. 1-10, the embodiments of the
first aspect of the present invention provide a gun handle
system which is used for a shock wave robot therapy
system, wherein the shock wave robot therapy system
comprises a host 1 and a gun handle system installed
on the host 1, the gun handle system can move under
the action of the host 1, and the gun handle system com-
prises a mechanical arm 2 and a gun handle 3, specifi-
cally:

The mechanical arm 2 installed to the host 1, the tail
end of the mechanical arm 2 is provided with an end-
of-arm tooling connector 22 and an identification de-
vice 24 connected with the host 1, and the end-of-
arm tooling connector 22 can adapt to various end-
of-arm toolings;

The gun handle 3 is detachably installed to the end-
of-arm tooling connector 22 and can move under the
drive of the mechanical arm 2, a shock wave gener-
ator 30 is arranged in the gun handle 3, and the front
end of the gun handle 3 is provided with a gun head
used for contact with a patient’s body surface;

The identification device 24 can identify an end-of-
arm tooling connected with the end-of-arm tooling
connector 22, and the gun handle 3 is one of end-
of-arm toolings.
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[0025] The gun handle system provided by the present
invention is used for the shock wave robot therapy sys-
tem, and the gun handle system comprises a mechanical
arm 2 installed on the host 1 and a gun handle 3 installed
at the tail end of the mechanical arm 2, wherein the me-
chanical arm 2 is used for driving the gun handle 3 to
move under the control of the host 1, and the gun handle
3 and the mechanical arm 2 are detachably connected
through an end-of-arm tooling connector 22 so that the
gun handle 3 can be removed from the mechanical arm
2 and then other end-of-arm toolings can be installed on
the mechanical arm 2. The identification device 24 is used
for identifying end-of-arm toolings. After the gun handle
3 or other end-of-arm toolings are installed on the me-
chanical arm 2, the end-of-arm toolings which shall be
installed can be controlled by the mechanical arm 2 and
the host 1 through identification matching to realize the
corresponding functions. Meanwhile, the gun handle sys-
temin the present application can be installed on the host
1 through the mechanical arm 2 so that the gun handle
system can realize intelligent mobile shock wave therapy
under the action of the host 1. In this way, both hands of
an operator are freed, and the doctor is not required to
hold the gun handle for a long time, thereby solving the
technical problem existing in the therapy with the existing
hand-held shock wave gun handle 3, i.e., solving the
problems thatthe hand-held shock wave therapy process
consumes time and labor, the gun handle 3 cannot be
kept stable when held for a long time, which will affect
the effective and stable transmission of shock wave en-
ergy to the treated part and thus cannot achieve an ideal
therapeutic effect, and the continuous vibration of the
shock wave gun handle 3 in the therapeutic process is
likely to cause fatigue injury of the doctor’s limbs so that
the shock wave therapy effectis more ideal, the operation
process is more intelligent, simple and stable, and the
fatigue injury caused to the doctor’s limbs by holding the
gun handle 3 in hand can be avoided. Meanwhile, be-
cause the gun handle 3 can carry out mobile therapy
under the drive of the mechanical arm 2, the structure
can realize multipoint cyclic therapy, thereby realizing
the mobile therapy of the shock wave gun handle 3 on
the body surface while realizing the automatic shock
wave therapy.

[0026] In any of the above embodiments, preferably,
as shown in Fig. 2, a recording device 26 which can
record the motion track of the mechanical arm 2 is ar-
ranged in the mechanical arm 2 or the host 1.

[0027] In the embodiment, before automatic therapy,
an experienced doctor can manually control the gun han-
dle 3 or the mechanical arm 2 for demonstration therapy
first to enable the mechanical arm 2 or the host 1 to record
the movement track of the mechanical arm through the
recording device 26 in the process of demonstration ther-
apy so that the mechanical arm can repeatedly execute
the recorded motion track to realize automatic and mobile
therapy. This way uses the function of automatically re-
cording the path of the mechanical arm 2, and a camera
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and a graphical analysis device at the tail end of the me-
chanical arm can be omitted, so the load of the robot can
be reduced.

[0028] In the above solution, preferably, as shown in
Fig. 2, the gun handle system also comprises a visual
acquisition device installed on the mechanical arm 2 or
the gun handle 3, wherein the visual acquisition device
is used for collecting image information about a patient’s
body surface.

[0029] In the embodiments, to realize the automatic
therapy of the robot, identification points and lines can
be set on the patient’s body surface first to indicate a
presettherapeutic path, the information of the preset path
marked on the patient’s body surface is obtained through
the visual acquisition device, a doctor can modify and
confirm the image information of the preset path to plan
a practical therapeutic path, and the robot can be con-
trolled through instructions to perform reciprocating ther-
apy. In the present application, the mechanical arm 2 or
the gun handle 3 is provided with a visual acquisition
device for image acquisition, and after the visual acqui-
sition device collects images, the therapeutic path of the
gun handle 3 can be planned through analysis on the
images so that the gun handle system can be controlled
by the planned therapeutic path to carry out automatic
and mobile therapy according to the planned path, which
realizes the intelligent navigation of the mechanical arm
2 based on visual acquisition information, wherein the
visual acquisition device can be the camera 4.

[0030] A path editing module is arranged in the host 1,
and the preliminary path can be subjected to reasonable
editing or modification (including addition, deletion and
adjustment) through the path editing module after being
obtained through the recording device 26 so as to realize
reasonable planning of the path.

[0031] In any of the above embodiments, preferably,
as shown in Fig. 4 and Fig. 10, the mechanical arm 2 is
a seven-degree-of-freedom flexible mechanical arm,
wherein the seven-degree-of-freedom flexible mechani-
cal arm 2 can be understood as an arm with flexibility
closest to a human arm, the mechanical arm 2 can keep
the base 314 and the end position unchanged, and the
spatial attitude of the mechanical arm 2 can be changed.
[0032] In any of the above embodiments, preferably,
as shownin Fig. 2, the gun handle system also comprises
a coupling component 6 which is installed on the gun
head, and the gun head is in contact with a patient’s body
surface through the coupling component 6 in the thera-
peutic process,wherein the coupling component 6 is used
for realizing the interface coupling of the energy trans-
mission process after being assembled with the gun head
of the gun handle 3 of the shock wave robot to ensure
the effective and stable transmission of shock wave en-
ergy. In general, a solid coupling medium is embedded
in the coupling component. In this way, itis not necessary
to apply a couplant to the patient’'s body surface in ad-
vance, thus simplifying the operation. Of course, in other
solutions, the gun head is not required to be provided
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with the coupling component 6, and at this time, the cou-
plant can be applied to the patient’s body surface in ad-
vance.

[0033] In any of the above embodiments, preferably,
as shown in Fig. 3-9, the gun handle 3 also comprises:
a housing 31 in which the shock wave generator 30 is
installed, wherein the front end of the gun handle 3 ex-
tends out of the housing 31; and a silencing shock ab-
sorption pipe 33 which is installed in the housing 31 and
sheathed on the shock wave generator 30.

[0034] Inthe embodiment, the gun handle 3 comprises
a shell 312, a shock wave generator 30 and a silencing
shock absorption pipe 33, the housing 31 is composed
of the shell 312 and a base 314, and the silencing shock
absorption pipe 33 is used for reducing noise and vibra-
tion so as to reduce noise and vibration of the shock wave
generator 30 in the process of generating shock wave
so that the gun handle is quieter in use.

[0035] Further, as shown in Fig. 3-9, the housing 31
comprises the base 314 and the shell 312 installed on
the base 314, aninstallation cavity 316 is formed between
the shell 312 and the base 314, the base 314 is provided
with a through hole 3140 communicating with the instal-
lation cavity 316, and the base 314 can be detachably
connected with the end-of-arm tooling connector 22; and
the gun handle 3 also comprises: a power source control
device 32 which is installed in the housing 31 and pro-
vided with an accommodating cavity, wherein the accom-
modating cavity is provided with an opening at one end
close to the base 314, one end of the shock wave gen-
erator 30 is installed in the accommodating cavity, the
other end of the shock wave generator 30 penetrates
through the opening of the accommodating cavity and
extends out of the base 314 through the through hole
3140, and the power source control device 32 is connect-
ed with the power source for providing the power source
for the shock wave generator 30 after control treatment
wherein the silencing shock absorption pipe 33 is located
in a space surrounded by the power source control device
32 and the base 314, and sheathed on the shock wave
generator 30.

[0036] Intheembodiment, the housing 31iscomposed
of the shell 312 and the base 314, and the power source
control device 32 is used for controlling the operation of
the shock wave generator 30 to ensure that the shock
wave generator 30 can generate shock wave with re-
quired parameters.

[0037] Further preferably, as shown in Fig. 5, the base
314 and the shell 312 are connected through screws.
[0038] Further preferably, as shown in Fig. 5 and Fig.
6, the gun handle 3 also comprises a power source con-
necting path 34 installed on the shell 312, wherein the
power source connecting path 34 is used for communi-
cating the shock wave generator 30 with the shock wave
power source. Preferably, the power source control de-
vice 32 is installed in the housing and used for controlling
the shock wave power source to be on and off. Specifi-
cally, a power source required by the shock wave gen-
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erator 30 can be hydra electronic, piezoelectric, electro-
magnetic, pneumatic, etc.

[0039] Further preferably, as shown in Fig. 7-9, the
base 314 is provided with a protrusion portion 3142, the
protrusion portion 3142 is arranged by extending out of
the side portion of the shell 312 and used for being con-
nected with the end-of-arm tooling connector 22, the end-
of-arm tooling connector 22 is fixedly connected with the
tail end of the mechanical arm 2, and when the mechan-
ical arm 2 is connected with the end-of-arm tooling con-
nector 22, part of the structure of the tail end of the me-
chanical arm 2 is abutted against part of the housing 31
located above the protrusion portion 3142. This arrange-
ment can make the mechanical arm 2 and the gun handle
3 match more reliably.

[0040] As shown in Fig. 1 and Fig. 2, the embodiment
of the second aspect of the present invention provides a
shock wave robot therapy system, comprising: a host 1;
and a gun handle system provided by any of the embod-
iments of the first aspect, wherein the gun handle system
is installed to the host 1 through the mechanical arm 2
and can move under the control of the host 1.

[0041] The shock wave robot therapy system provided
by the embodiment of the second aspect of the present
invention comprises the gun handle system provided by
any of the embodiments of the first aspect and thus com-
prises the beneficial effects of the gun handle system
provided by any of the embodiments of the first aspect,
which will not be repeated herein.

[0042] In any of the above embodiments, preferably,
as shown in Fig. 1, the shock wave robot therapy system
also comprises a therapy platform 7 for a patient to sit or
lie down and therapy aids 8 for ensuring a patient’s ther-
apy posture. Specifically, the therapy platform 7 is a ther-
apeutic bed or a therapeutic chair, and the therapy aids
8 comprise one or more of a positioning tool for position-
ing a patient, a fixture for partially fixing a patient and a
positioning and supporting device for positioning and/or
supporting the shock wave robot and the gun handle 3,
wherein the therapeutic bed (or chair) of the shock wave
robot and the other therapy aids 8 of the shock wave
robot are appliances selected or customized for meeting
the requirements of shock wave robot therapy to maintain
the patient’s therapy posture, which not only meet the
functional requirements but also let a patient feel very
comfortable in the therapeutic process.

[0043] Further preferably, as shown in Fig. 1, the host
1 and the structural optical scanner 5 also can be exter-
nally connected with a software planning device 9 to fa-
cilitate program editing and management on the host 1
and the structural optical scanner 5.

[0044] Further, the shock wave robot therapy system
also comprises other end-of-arm toolings (not shown in
the figures).

[0045] Theapplication process ofthe shock wave robot
therapy system provided by the present invention in clin-
ical practice can be divided into two modes of application:
one is the demonstration mode of automatically recoding
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a track based on the mechanical arm, and the other is
the autonomous navigation mode of generating a path
based on image acquisition and analysis.

[0046] The operation process of the clinical flow in the
demonstration mode is as follows:

- A patientis in place;

- The patient assumes a required therapeutic posture
as required by the doctor, and the doctor fixes the
patient with the therapy aids;

- The doctor makes a diagnosis, plans a therapeutic
schedule and makes corresponding marks in the af-
fected area of the body surface (drawing marks with
a colored pencil or pasting mark points);

- The doctor applies a shock wave therapy couplant
to the affected part (or assembling the coupling com-
ponent on the gun head of the gun handle of the
shock wave device);

- Therobot device is in place (an appropriate position
between the robot and the treated part is found, and
the caster fixing device is locked);

- The shock wave robot is turned on, and the doctor
holds and drags the tailed end of the robot to keep
the end surface of the gun head of the gun handle
of the shock wave robot in close contact with the
surface of the affected part and conducts demon-
stration therapy according the diagnosis result and
the planned therapeutic schedule;

- The path is edited, and the invalid path is deleted to
realize the final planning of the path; the direction
and the speed of the travel path of the gun head are
set; and the targeted therapy time of the key therapy
points is set;

- The doctor turns on the shock wave therapy device
and sets the energy value, the frequency value and
the number of times of therapy;

- Simulated therapy is conducted (animation demon-
stration);

- The robot performs the automatic full course of ther-
apy according to the planned path and the set pa-
rameters;

- After therapy, the shock wave device is turned off,
and the robot device is turned off;

- The robot device is removed;

- The affected partis cleaned, and the patient leaves;

- The shock wave gun handle of the robot is cleaned.

[0047] The operation process of the clinical flow in the
autonomous navigation mode is as follows:

- A patientis in place;

- The patient assumes a required therapeutic posture
as required by the doctor, and the doctor fixes the
patient with the therapy aids;

- The doctor makes a diagnosis, plans a therapeutic
schedule and makes corresponding marks in the af-
fected area of the body surface (drawing marks with
a colored pencil or pasting mark points);
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- Therobot device is in place (an appropriate position
between the robot and the treated part is found, and
the caster fixing device is locked);

- Therobotdeviceis turned on, the tail end of the robot
is dragged to 30-50 cm directly above the affected
part (to ensure that the field of view of the visual
component can cover the entire area of the affected
part to be treated);

- The therapeutic schedule is planned on the robot
controller according to the visual acquisition infor-
mation; the direction and the speed of the travel path
of the gun head are set; the targeted therapy time of
the key therapy points is set; and the shock wave
energy value, the frequency value, the number of
times of therapy, and the cycle mode and number of
therapy are set;

- Simulated therapy is conducted (animation demon-
stration);

- The doctor applies a shock wave therapy couplant
to the affected part (or assembling the coupling com-
ponent on the gun head of the gun handle of the
shock wave device);

- The planned therapeutic schedule is executed for
therapy;

- After therapy, the shock wave device is turned off,
and the robot device is turned off;

- The robot device is removed;

- The affected part is cleaned, and the patient leaves;

- The shock wave gun handle of the robot is cleaned.

[0048] Note: In the therapeutic process of the shock
wave robot, the axis of the gun head of the gun handle
of the shock wave robot is required to be always perpen-
dicular tothe body surface of the affected part, and mean-
while, the end surface of the gun head of the gun handle
is required to remain in contact with the body surface and
keep a constant force.

[0049] In the illustration of this description, terms such
as "connecting", "installation", "fixation" and the like shall
be understood in broad sense, and for example, may
refer to fixed connection or detachable connection or in-
tegral connection, and may refer to direct connection or
indirect connection through an intermediate medium. For
those ordinary skilled in the art, the specific meanings of
the above terms in the present application may be un-
derstood according to concrete conditions.

[0050] In the illustration of this description, the illustra-
tion of terms of "one embodiment", "some embodiments",
etc. means that specific features, structures, materials
or characteristics illustrated in combination with the em-
bodiment or example are included in at least one embod-
iment or example of the present application. In this de-
scription, exemplary statements for the above terms shall
not necessarily refer to the same embodiment or exam-
ple. Moreover, the described specific features, struc-
tures, materials or characteristics can be combined ap-
propriately in any one or more embodiments or exam-
ples.
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[0051] The above only describes preferred embodi-
ments of the present application and is not intended to
limit the present application which is set out in the ap-
pended set of claims.

Claims

1. Agunhandle system, which is used for a shock wave
robot therapy system, comprising:

a mechanical arm (2) which is installed to a host
(1) of the shock wave robot therapy system,
wherein the tail end of the mechanical arm is
provided with an end-of-arm tooling connector
(22) which can adapt to various end-of-arm tool-
ings;

a gun handle (3) which is detachably installed
to the end-of-arm tooling connector and can
move under the drive of the mechanical arm,
wherein a shock wave generator (30) is ar-
ranged in the gun handle, and the front end of
the gun handle is provided with a gun head used
for contact with a patient’s body surface,
characterized in that

a recording device (26) is arranged in the me-
chanical arm or the host and is configured to
record a motion track of the mechanical arm, the
mechanical arm is configured to repeatedly ex-
ecute the recorded motion track.

2. Thegunhandle systemaccordingtoclaim 1, wherein
the gun handle also comprises:

a housing (31) in which the shock wave gener-
ator is installed, wherein the front end of the gun
handle extends out of the housing; and the hous-
ing comprises a base (314) and a shell (312)
installed on the base, an installation cavity (316)
is formed between the shell and the base, the
baseis provided with a through hole (3140) com-
municating with the installation cavity, and the
base can be detachably connected with the end-
of-arm tooling connector;

a silencing shock absorption pipe (33) which is
installed in the housing.

3. Thegunhandle system accordingtoclaim2, wherein
the gun handle also comprises:

a power source control device (32) which is in-
stalled in the housing and provided with an ac-
commodating cavity, wherein the accommodat-
ing cavity is provided with an opening at one end
close to the base, one end of the shock wave
generatoris installed in the accommodating cav-
ity, and the other end of the shock wave gener-
ator penetrates through the opening of the ac-
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commodating cavity and extends out of the base
through the through hole; and the power source
control device is used for controlling a shock
wave power source to be on and off;

a power source connecting path (34) which is
used for communicating the shock wave gener-
ator with the shock wave power source,

and wherein the silencing shock absorption pipe
is located in a space surrounded by the power
source control device and the base, and
sheathed on the shock wave generator.

The gun handle system according to claim 2, wherein
the base is provided with a protrusion portion (3142),
the protrusion portion is arranged by extending out
of the side portion of the shell and used for being
connected with the end-of-arm tooling connector, the
tail end of the mechanical arm can be connected with
the end-of-arm tooling connector from above the
end-of-arm tooling connector, and when the me-
chanical arm is connected with the end-of-arm tool-
ing connector, part of the structure of the mechanical
arm is abutted against part of the housing located
above the protrusion portion.

The gun handle system according to any of claims
1-4, wherein

the gun handle system also comprises an identifica-
tion device (24) connected with the host, wherein the
identification device can identify an end-of-arm tool-
ing connected with the end-of-arm tooling connector,
and the gun handle is one of end-of-arm toolings.

The gun handle system according to any of claims
1-4, wherein

the gun handle system also comprises a visual ac-
quisition device installed on the mechanical arm or
the gun handle, wherein the visual acquisition device
is used for collecting image information about a pa-
tient’s body surface.

The gun handle system according to any of claims
1-4, wherein

the mechanical arm is a seven-degree-of-freedom
flexible mechanical arm.

The gun handle system according to any of claims
1-4, wherein

the gun handle system also comprises a coupling
component (6) which is installed on the gun head,
and the gun head is in contact with a patient’s body
surface through the coupling component in the ther-
apeutic process.

A shock wave robot therapy system, comprising:

a host (1), and
the gun handle system according to any of
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claims 1-8, wherein the gun handle system is
installed to the host through the mechanical arm
and can move under the control of the host.

Patentanspriiche

Pistolengriffsystem, das fir ein StoRwellenroboter-
Therapiesystem verwendet wird, das aufweist:

einen mechanischen Arm (2), der an einem Tra-
ger (1) des StoBwellenroboter-Therapiesys-
tems installiert ist, wobei das hintere Ende des
mechanischen Arms mit einem Armende-Werk-
zeuganschluss (22) versehen ist, der sich an
verschiedene Armende-Werkzeuge anpassen
kann;

einen Pistolengriff (3), der abnehmbar an dem
Armende-Werkzeuganschluss installiert ist und
sich unter dem Antrieb des mechanischen Arms
bewegen kann, wobei ein StoRwellengenerator
(30) in dem Pistolengriff angeordnet ist und das
vordere Ende des Pistolengriffs mit einem Pis-
tolenkopf versehen ist, der flir den Kontakt mit
einer Korperoberflache eines Patienten verwen-
det wird,

dadurch gekennzeichnet, dass

eine Aufzeichnungsvorrichtung (26) in dem me-
chanischen Arm oder dem Trager angeordnet
ist und dazu eingerichtet ist, eine Bewegungs-
spur des mechanischen Arms aufzuzeichnen,
wobei der mechanische Arm dazu eingerichtet
ist, die aufgezeichnete Bewegungsspur wieder-
holt auszufiihren.

2. Pistolengriffsystem nach Anspruch 1, wobei der Pis-

tolengriff auch aufweist:

ein Gehause (31), in dem der StoBwellengene-
rator installiert ist, wobei sich das vordere Ende
des Pistolengriffs aus dem Gehause heraus er-
streckt; und das Gehduse einen Sockel (314)
und eine auf dem Sockel installierte Schale
(312) aufweist, wobei ein Installationshohlraum
(316) zwischen der Schale und dem Sockel aus-
gebildet ist, der Sockel mit einem Durchgangs-
loch (3140) versehen ist, das mit dem Installa-
tionshohlraum in Verbindung steht, und der So-
ckel abnehmbar mit dem Armende-Werkzeug-
anschluss verbunden werden kann;

ein schallddmpfendes StoRdampfungsrohr
(33), das in dem Gehause installiert ist.

3. Pistolengriffsystem nach Anspruch 2, wobei der Pis-

tolengriff auch aufweist:

eine Vorrichtung zur Steuerung der Energie-
quelle (32), die in dem Gehause installiert und
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mit einem Aufnahmehohlraum versehen ist, wo-
bei der Aufnahmehohlraum an einem Ende na-
he dem Sockel mit einer Offnung versehen ist,
ein Ende des StoRwellengenerators in dem Auf-
nahmehohlraum installiert ist und das andere
Ende des StoRwellengenerators durch die Off-
nung des Aufnahmehohlraums hindurchdringt
und sich durch das Durchgangsloch aus dem
Sockel heraus erstreckt; und die Vorrichtung zur
Steuerung der Energiequelle zur Steuerung des
Ein- und Ausschaltens einer StoRwellenener-
giequelle verwendet wird;

einen Stromquellenverbindungspfad (34), der
zur Verbindung des StoRwellengenerators mit
der StoRRwellenenergiequelle dient,

und wobei das schallddmpfende StoRdamp-
fungsrohr in einem Raum angeordnet ist, der
von der Vorrichtung zur Steuerung der Energie-
quelle und dem Sockel umgeben ist, und von
dem StoRwellengenerator ummantelt ist.

Pistolengriffsystem nach Anspruch 2, wobei

der Sockel mit einem Vorsprungsabschnitt (3142)
versehen ist, der Vorsprungsabschnitt so angeord-
net ist, dass er sich aus dem Seitenabschnitt der
Schale heraus erstreckt und dazu verwendet wird,
mit dem Armende-Werkzeuganschluss verbunden
zu werden, das hintere Ende des mechanischen
Arms mit dem Armende-Werkzeuganschluss von
oberhalb des Armende-Werkzeuganschlusses ver-
bunden werden kann, und wenn der mechanische
Arm mit dem Armende-Werkzeuganschluss verbun-
denist, ein Teil der Struktur des mechanischen Arms
gegen einen Teil des Gehauses, der sich oberhalb
des Vorsprungsabschnitts befindet, anstoft.

Pistolengriffsystem nach einem der Anspriiche 1-4,
wobei

das Pistolengriffsystem auch eine Identifikationsvor-
richtung (24) aufweist, die mitdem Tragerverbunden
ist, wobei die Identifikationsvorrichtung ein mit dem
Armende-Werkzeuganschluss verbundenes Ar-
mende-Werkzeug identifizieren kann und der Pisto-
lengriff eines der Armende-Werkzeuge ist.

Pistolengriffsystem nach einem der Anspriiche 1-4,
wobei

das Pistolengriffsystem auch eine Vorrichtung zur
visuellen Erfassung aufweist, die am mechanischen
Arm oder am Pistolengriff installiert ist, wobei die
Vorrichtung zur visuellen Erfassung zur Erfassung
von Bildinformationen (ber die Kérperoberflache ei-
nes Patienten verwendet wird.

Pistolengriffsystem nach einem der Anspriiche 1-4,
wobei

der mechanische Arm ist ein flexibler mechanischer
Arm mit sieben Freiheitsgraden.
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8.

Pistolengriffsystem nach einem der Anspriiche 1-4,
wobei

das Pistolengriffsystem auch einen koppelnden Be-
standteil (6) aufweist, der auf dem Pistolenkopf in-
stalliertist, und der Pistolenkopf durch den koppeln-
den Bestandteil wahrend des therapeutischen Pro-
zesses in Kontakt mit der Korperoberflache eines
Patienten ist.

StoRwellenroboter-Therapiesystem, das aufweist:

einen Trager (1), und

das Pistolengriffsystem nach einem der Anspri-
che 1 bis 8, wobei das Pistolengriffsystem tber
den mechanischen Arm an dem Trager instal-
liert ist und sich unter der Kontrolle des Tragers
bewegen kann.

Revendications

1.

2.

Systeme de poignée de pistolet, qui est utilisé pour
un systéme de thérapie robotique par ondes de choc,
comprenant :

un bras mécanique (2) qui est installé sur un
héte (1) du systéme de thérapie robotique par
ondes de choc, dans lequel I'extrémité arriere
du bras mécanique est pourvue d’un raccord
d'outillage d’extrémité de bras (22) qui peut
s’adapter a divers outillages d’extrémité de
bras ;

une poignée de pistolet (3) qui estinstallée amo-
vible sur le raccord d’outillage d’extrémité de
bras et peut se déplacer sous I'entrainement du
bras mécanique, dans lequel un générateur
d’'ondes de choc (30) est disposé dans la poi-
gnée de pistolet, et I'extrémité avant de la poi-
gnée de pistolet est pourvue d'une téte de pis-
tolet utilisée pour entrer en contactavec une sur-
face corporelle de patient,

caractérisé en ce que

un dispositif d’enregistrement (26) est disposé
dans le bras mécanique ou I'héte et est confi-
guré pour enregistrer une trajectoire de dépla-
cement du bras mécanique, le bras mécanique
est configuré pour exécuter de maniéere répétée
la trajectoire de déplacement enregistrée.

Systeme de poignée de pistolet selon la revendica-
tion 1, dans lequel la poignée de pistolet comprend
également :

unboftier (31)dans lequelle générateur d’ondes
de choc est installé, dans lequel I'extrémité
avant de la poignée de pistolet s’étend hors du
bottier ; et le boitier comprend une base (314)
et une coque (312) installée sur la base, une
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cavité d’'installation (316) est formée entre la co-
que et la base, la base est pourvue d’un trou
traversant (3140) communiquant avec la cavité
d’installation, et la base peut étre raccordée
amovible au raccord d’outillage d’extrémité de
bras ;

un tuyau d’absorption de choc a atténuation de
bruit (33) qui est installé dans le boftier.

3. Systéme de poignée de pistolet selon la revendica-

tion 2, dans lequel la poignée de pistolet comprend
également :

un dispositif de commande de source d’alimen-
tation (32) qui est installé dans le boitier et pour-
vu d’une cavité de logement, dans lequel la ca-
vité de logement est pourvue d’'une ouverture a
une extrémité proche de la base, une extrémité
du générateur d’'ondes de choc est installée
dans la cavité de logement, et I'autre extrémité
du générateurd’'ondes de choc pénetre atravers
'ouverture de la cavité de logement et s’étend
hors de la base a travers le trou traversant ; et
le dispositif de commande de source d’alimen-
tation est utilisé pour commander 'activation et
la désactivation d’'une source d’alimentation
d’ondes de choc ;

un chemin de connexion de source d’alimenta-
tion (34) qui est utilisé pour faire communiquer
le générateur d’'ondes de choc avec la source
d’alimentation d’ondes de choc,

et dans lequel le tuyau d’absorption de choc a
atténuation de bruit est situé dans un espace
entouré parle dispositif de commande de source
d’alimentation et la base, et emmanché sur le
générateur d’ondes de choc.

Systeme de poignée de pistolet selon la revendica-
tion 2, dans lequel

la base est pourvue d’'une partie en saillie (3142), la
partie en saillie est disposée dans le prolongement
de la partie latérale de la coque et utilisée pour étre
raccordée au raccord d’outillage d’extrémité de bras,
I'extrémité arriere du bras mécanique peut étre rac-
cordée au raccord d’outillage d’extrémité de bras de-
puis le dessus du raccord d’'outillage d’extrémité de
bras, et lorsque le bras mécanique est raccordé au
raccord d’outillage d’extrémité de bras, une partie
de la structure du bras mécanique vient en butée
contre une partie du boitier située au-dessus de la
partie en saillie.

Systeme de poignée de pistolet selon I'une quelcon-
que des revendications 1 a 4, dans lequel

le systéme de poignée de pistolet comprend égale-
ment un dispositif d’identification (24) connecté a
I'héte, dans lequel le dispositif d’identification peut
identifier un outillage d’extrémité de bras raccordé
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10

au raccord d'outillage d’extrémité de bras, et la poi-
gnée de pistolet est I'un des outillages d’extrémité
de bras.

Systeme de poignée de pistolet selon 'une quelcon-
que des revendications 1 a 4, dans lequel

le systéme de poignée de pistolet comprend égale-
ment un dispositif d’acquisition visuelle installé sur
le bras mécanique ou la poignée de pistolet, dans
lequel le dispositif d’acquisition visuelle est utilisé
pour collecter des informations d’'image concernant
une surface corporelle de patient.

Systeme de poignée de pistolet selon 'une quelcon-
que des revendications 1 a 4, dans lequel

le bras mécanique est un bras mécanique flexible a
sept degrés de liberté.

Systeme de poignée de pistolet selon 'une quelcon-
que des revendications 1 a 4, dans lequel

le systéme de poignée de pistolet comprend égale-
ment un composant de couplage (6) qui est installé
sur la téte de pistolet, et la téte de pistolet est en
contact avec une surface corporelle de patient par
I'intermédiaire du composant de couplage dans le
processus thérapeutique.

Systeme de thérapie robotique par ondes de choc,
comprenant :

un héte (1), et

le systéme de poignée de pistolet selon l'une
quelconque des revendications 1 a 8, dans le-
quel le systeme de poignée de pistolet est ins-
tallé sur I'néte par I'intermédiaire du bras méca-
nique et peut se déplacer sous la commande de
I'hote.



EP 3 928 757 B1

F1G. 1

Host 1
Mechanical arm 2
Recording device 26 Identification
device 24
End-of-arm tooling
connector 22
Structural optical
scanner 5
Gun handle 3 :
Coupling component 6
Camera 4
Software planning
i Th
device 9 Therapy aid 8 erapy platform 7
FIG. 2

1"



EP 3 928 757 B1

FI1G. 3

FIG. 4

12



EP 3 928 757 B1

34

312

30

FIG. 5

13



EP 3 928 757 B1

FIG. 6

14



EP 3 928 757 B1

34

15



EP 3 928 757 B1

FIG. 9

FIG. 10

16



EP 3 928 757 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 2018236254 A1 [0005]

17



	bibliography
	description
	claims
	drawings
	cited references

