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(57) ABSTRACT

The present disclosure provides an ultrasonic probe assem-
bly and a method using the same. The ultrasonic probe
assembly includes: a handle and a probe body separable
from the handle; wherein the handle is configured to control
movement of the probe body in a body of an examinee; the
probe body includes an ultrasonic component for emitting
ultrasonic waves to the body of the examinee and receiving
reflected ultrasonic waves to generate examination informa-
tion, and a driving component for driving the ultrasonic
component to move to change a direction of the ultrasonic
waves emitted by the ultrasonic component.
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ULTRASOUND PROBE ASSEMBLY AND
METHOD USING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims the priority of China Patent
Application No. 201821769998.1, filed to the China
National Intellectual Property Administration (CNIPA) on
Oct. 30, 2018, the entire contents of which are hereby
incorporated by reference.

TECHNICAL FIELD

[0002] The present disclosure belongs to the technical
field of medical devices, and in particular, to an ultrasound
probe assembly and a method using the same.

BACKGROUND

[0003] The unique efficacy of ultrasound technology in
medical treatment has been widely recognized by the medi-
cal community and is increasingly being valued and adopted
by the clinic. Domestic and foreign medical experts have
used ultrasound technology to achieve a great therapeutic
effect in the treatment of soft tissue injury and limb move-
ment, and extended ultrasound therapy to internal medicine,
gynecology and the like. The ultrasound technology has
been widely used in clinical practice and achieved satisfac-
tory therapeutic effects.

SUMMARY

[0004] An aspect of the present disclosure provides an
ultrasonic probe assembly including: a handle and a probe
body separable from the handle; wherein the handle is
configured to control movement of the probe body in a body
of an examinee; the probe body includes an ultrasonic
component for emitting ultrasonic waves to the body of the
examinee and receiving reflected ultrasonic waves to gen-
erate examination information, and a driving component for
driving the ultrasonic component to move to change a
direction of the ultrasonic waves emitted by the ultrasonic
component.

[0005] Optionally, the driving component includes an
eccentric and a rotating mechanism that drives rotation of
the eccentric, and the ultrasonic component is coupled to the
eccentric.

[0006] Optionally, the probe body further includes a first
magnetic component; the handle includes a second magnetic
component that cooperates with the first magnetic compo-
nent, and a repulsive force or attractive force can be gen-
erated between the first magnetic component and the second
magnetic component.

[0007] Optionally, the first magnetic component and the
second magnetic component are both electromagnetic units
that generate magnetism using electrical energy.

[0008] Optionally, the probe body further includes: an
outer casing having an outer surface that is a smooth surface,
wherein the driving component and the ultrasonic compo-
nent are both located within the outer casing.

[0009] Optionally, the outer casing is configured in a shape
of connecting hemispherical surfaces at both ends of a
cylinder.

[0010] Optionally, the probe body further includes: a heat-
ing component for heating the outer casing,.
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[0011] Optionally, the probe body further includes: a sen-
sor for detecting a position of the probe body.

[0012] Optionally, the probe body further includes: a
transmitting component for sending at least the examination
information in a wireless manner.

[0013] Optionally, the probe body further includes: a bat-
tery for supplying electrical energy to the probe body.
[0014] Optionally, the handle has an engagement slot that
matches a shape of at least a portion of the outer casing.
[0015] Optionally, the handle is configured to charge the
probe body when the probe body is in contact with the
handle.

[0016] Another aspect of the present disclosure provides a
method using an ultrasonic probe assembly including:
inserting a probe body attached on a handle into a body of
an examinee, and separating the probe body from the handle;
controlling movement of the probe body in the body of the
examinee with the handle; and driving the ultrasonic com-
ponent to move via the driving component such that the
ultrasonic component emits or receives ultrasonic waves in
different directions.

[0017] Optionally, the method using an ultrasonic probe
assembly further includes: after an examination is com-
pleted, taking the probe body out of the body of the
examinee by the handle under an action of an attracting force
of the handle on the probe body.

[0018] Optionally, the method using an ultrasonic probe
assembly further includes: after the probe body is taken out
of the body of the examinee, placing the probe body in a
cleaning device to clean the probe body, and forming a
protective film on the probe body having been cleaned by a
probe protection comporent.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] FIG. 1 is a schematic structural view of a probe
body of an ultrasonic probe assembly according to an
embodiment of the present disclosure;

[0020] FIG. 2 is a schematic structural view of a handle of
an ultrasonic probe assembly according to an embodiment of
the present disclosure;

[0021] FIG. 3a is a schematic structural view of a cleaning
device of an ultrasonic probe assembly according to an
embodiment of the present disclosure; and

[0022] FIG. 3b is a schematic structural view of a probe
protection component of a cleaning device of an ultrasonic
probe assembly according to an embodiment of the present
disclosure.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0023] The present disclosure will be described in more
detail below with reference to the accompanying drawings.
Throughout the drawings, the same elements are denoted by
like reference numerals. For the sake of clarity, the various
parts in the figures are not drawn to scale. Moreover, some
well-known parts may not be shown in the figures.

[0024] As shown in FIGS. 1-3, the present embodiment
provides an ultrasonic probe assembly including: a handle
20 and a probe body 10 separable from the handle 20;
wherein

[0025] the handle 20 is configured to control movement of
the probe body 10 in a body of an examinee;
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[0026] the probe body 10 includes an ultrasonic compo-
nent 19 for emitting ultrasonic waves to the body of the
examinee and receiving reflected ultrasonic waves to gen-
erate examination information, and a driving component for
driving the ultrasonic component 19 to move to change a
direction of the ultrasonic waves emitted by the ultrasonic
component 19.

[0027] When the handle 20 and the probe body 10 are
separated from each other, the handle 20 can also control the
movement of the probe body 10 in the body of the examinee
so that the probe body 10 can reach a portion to be
examined. The driving component of the probe body 10
allows the ultrasonic component 19 of the probe body 10 to
emit or receive ultrasonic waves in different directions to
inspect different parts of the examinee and generate exami-
nation information (for example, Color Doppler examina-
tion information, black and white B-ultrasound information,
etc.). Specifically, the driving component can drive a direc-
tion of an emitting surface (also is a receiving surface) of the
ultrasonic component 19 to change, so as to emit or receive
ultrasonic waves in different directions.

[0028] Since the above probe body 10 can enter the body
of the examinee to emit ultrasonic waves, the ultrasonic
probe assembly can be an ultrasonic probe assembly for
vaginal examination, rectal examination, and the like. In the
ultrasonic probe assembly of the embodiment, during adjust-
ment of a position of the probe body 10 or during the
examination, the movement of the probe body 10 can be
controlled by the handle 20 without requiring the hand of the
medical staff to directly apply force to the probe body 10.
Therefore, it is possible to prevent the medical staff from
injuring the arm muscles due to the long-term holding of the
ultrasonic probe, so that the ultrasonic treatment process is
simple and easy to operate, and the position of the probe
body 10 is ensured to be accurate.

[0029] Optionally, the driving component includes an
eccentric 11 and a rotating mechanism 12 that drives rotation
of the eccentric 11, and the ultrasonic component 19 is
coupled to the eccentric 11.

[0030] During the examination, the eccentric 11 is rotated
driven by he rotating mechanism 12, thereby changing the
direction in which the ultrasonic component 19 emits or
receives ultrasonic waves. Here, the eccentric 11 may be
plural, and under the action of a plurality of different
eccentrics 11, the ultrasonic component 19 may be allowed
to emit or receive ultrasonic waves in more directions.
[0031] The eccentric 11 in the probe assembly can not
only ensure smooth progress of the ultrasonic examination,
but also a structure of the probe assembly 1s simple and easy
to implement, so that manufacturing cost of the ultrasonic
probe assembly can he reduced.

[0032] Optionally, the probe body 10 further includes a
first magnetic component 13; the handle 20 includes a
second magnetic component 21 that cooperates with the first
magnetic component 13, and a repulsive force or attractive
force can be generated between the first magnetic compo-
nent 13 and the second magnetic component 21.

[0033] In the embodiment of the present application,
optionally, before the examination is started, the attractive
force may be generated between the first magnetic compo-
nent 13 and the second magnetic component 21. At this time,
the probe body 10 is attached on the handle 20, and the probe
body is pushed into the body of the examinee by the handle
20. Thereafter, the repulsive force is generated between the
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first magnetic component 13 and the second magnetic com-
ponent 21. The probe body 10 separated from the handle 20
can be moved to the portion to be examined by the repulsive
force, that is, the handle 20 pushes the probe body 10 (by
magnetic force) to the portion to be examined in the body of
the examinee. During the examination, under the driving of
the rotating mechanism 12, the eccentric 11 will rotate,
thereby changing the direction in which the ultrasonic
component 19 emits or receives ultrasonic waves. After the
examination, the attractive force between the first magnetic
component 13 and the second magnetic component 21 can
attract the probe body 10 from the body of the examinee, that
is, the handle 20 draws the probe body 10 out of the body
of the examinee. Further, the handle 20 is provided with a
switch 22 that controls switching on and off of the first
magnetic component 13 and the second magnetic compo-
nent 21.

[0034] The arrangement of the first magnetic component
13 and the second magnetic component 21 can realize the
control of the handle 20 to the probe body 10, and such
arrangement is simple and easy to operate.

[0035] Optionally, the first magnetic component 13 and
the second magnetic component 21 are both electromagnetic
units that generate magnetism using electrical energy.
[0036] That is, each of the first magnetic component 13
and the second magnetic component 21 may be an electro-
magnet. By controlling a direction of current applied to the
first magnetic component 13 or the second magnetic com-
ponent 21, the first magnetic component 13 and the second
magnetic components 2 may attract or repel to each other.
[0037] Optionally, during the examination, the first mag-
netic component 13 13 and the second magnetic component
21 are switched off, so that no attractive force or repulsive
force 1s generated between the handle 20 and the probe body
10, so as to avoid affecting ultrasonic signal.

[0038] The method of changing magnetic properties of
electromagnetic units is simple and easy to operate, which
makes the entire ultrasonic examination process easy to
operate, thereby improving the work efliciency of the medi-
cal staff.

[0039] Optionally, the probe body 10 further includes an
outer casing 14 having an outer surface that is a smooth
surface, and the driving component and the ultrasonic com-
ponent 19 are both located within the outer casing 14.
[0040] The handle 20 for controlling the probe body 10
can also have an engagement slot 23 that matches a shape of
at least a portion of the outer casing 14 to allow the handle
20 to more stably attract the probe body 10.

[0041] Since the outer surface of the outer casing 14 is in
direct contact with the body of the examinee during the
ultrasonic examination, when the outer surface of the outer
casing 14 has a smooth surface, discomfort due to the probe
body 10 in the body of the examinee can be reduced.
[0042] Optionally, the outer casing 14 is configured in a
shape of connecting hemispherical surfaces at both ends of
a cylinder.

[0043] The handle 20 for controlling the probe body 10
has a hemispherical engagement slot 23, and one end of the
outer casing 14 just snaps into the engagement slot 23.
[0044] Compared with a rod-shaped probe in prior art, the
probe body 10 having the outer casing 14 of this shape can
further reduce the discomfort due to the probe body 10 in the
body of the examinee, thereby reducing the pain of treat-
ment.
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[0045] Optionally, the probe body 10 further includes a
heating component 15 for heating the outer casing 14.
[0046] The heating component 15 can be disposed on an
inner surface of the outer casing 14 or embedded in the outer
casing 14. During the examination, the heating component
15 can heat the outer casing 14 to an internal temperature of
the examinee. The heating component 15 referred to herein
may be a heating wire or other suitable heating element.
[0047] The heating component 15 can heat the outer
casing 14 in direct contact with the body of the examinee to
an internal temperature of the examinee, thereby reducing
the discomfort of the examinee during the examination.
[0048] Optionally, the probe body 10 further includes a
sensor 16 for detecting a position of the probe body.
[0049] For example, during the examination, the sensor 16
can transmit position information of the probe body 10
obtained by the sensor 16 to a control terminal outside the
body of the examinee. The control terminal can determine a
specific position of the probe body 10 in the body of the
examinee by analyzing the information sent by the sensor
16, so as to determine whether the probe body 10 reaches the
portion to be examined.

[0050] By providing the sensor 16, the probe body 10 can
be autonomously positioned to the specific portion to be
examined, thereby avoiding manual search of the examina-
tion site, making the entire ultrasonic examination process
simple and easy to operate.

[0051] Optionally, the probe body 10 further includes a
transmitting component 17 for sending at least the exami-
nation information in a wireless manner.

[0052] The examination information herein may include
image information, text information, or other forms of
information obtained by the examination. The transmitting
component 17 can be disposed within the outer casing. 14 of
the probe body 10.

[0053] The transmitting component 17 is configured to
transmit the information obtained by the examination to an
external device (for example, a computer) connected by
signal and located outside the body of the examinee, so that
examination result can be analyzed in time or whether the
examination is successful can be checked, so that the ultra-
sonic examination may proceed smoothly.

[0054] Optionally, the probe body 10 further includes a
battery 18 for supplying electrical energy to the probe body
10.

[0055] The battery 18 can he disposed within the outer
casing 14 of the probe body 10, which can be a storage
battery or a conventional battery.

[0056] The battery 18 can continuously supply power to
the probe body 10 during the examination to ensure that the
probe body 10 separated from the handle 20 can perform the
examination smoothly.

[0057] When the probe body 10 is in contact with the
handle 20, the handle can also charge the probe body 10,
thereby ensuring that the handle 20 can charge the inactive
probe body 10 at any time.

[0058] Optionally, the ultrasonic probe assembly of the
present embodiment further includes a cleaning device 30
including a probe protection component 31 for forming a
seamless protective film 35 outside the probe body 10.
[0059] The cleaning device 30 is mainly used to clean the
probe body 10 after completion of the ultrasonic examina-
tion. The probe protection component 31 of the cleaning
device 30 forms a seamless protective film 35 on the surface
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of the probe body 10 after a preliminary cleaning (such as
high-temperature water washing or ultraviolet irradiation) is
completed. The protective film 35 is disposable, and the
previous protective film 35 is removed after each examina-
tion is completed, so as to form a new protective film 35. A
material forming the protective film 35 may he latex, poly-
urethane, novel composite nano, super material graphene, or
any other suitable materials.

[0060] The protective film 35 formed on the outer surface
of the probe body 10 is a seamless protective film 35, which
avoids contamination of the probe body 10 due to peeling of
the protective film 35 with slit in the prior art, and thereby
possibly preventing disease spread.

[0061] Optionally, the probe protection component 31
includes two rotating wheels 36 axially parallel to each
other. The rotating wheel 36 has a groove 37 on a side
surface thereof. The two rotating wheels 36 are rotatable
relative to each other such that two grooves 37 on the two
rotating wheels 36 pairs. An accommodating space formed
by the two paired grooves 37 is closed and the probe body
10 can be accommodated therein.

[0062] Firstly, the probe body 10 is placed close to the two
rotating wheels 36 paired with each other, and the protective
film 35 to be attached is placed between the two rotating
wheels 36 and the probe body 10; secondly, in a process of
rotating the two rotating wheels :36 till the grooves 37 are
paired, the probe body 10 and the protective film 35 are
gradually placed in the accommodating space formed by the
two paired grooves 37 as the rotation moves, so that the
protective film 35 wraps the probe body 10; finally, the
respective end of the two paired grooves 37 contacting with
each other at last will seal an opening of the protective film
35 encasing the probe body 10, so as to form a seamless
protective film 35.

[0063] The arrangement structure of the probe protection
component 31 is simple and easy to implement, and the
seamless protective film 35 can be quickly formed on the
probe body 10.

[0064] Optionally, the cleaning device 30 further includes
a cleaning and disinfecting component 32, and the cleaning
and disinfecting component 32 includes a hydraulic sprayer
and an ultraviolet lamp.

[0065] The hydraulic sprayer can spray a high-tempera-
ture cleaning liquid to achieve cleaning and sterilization of
the probe body 10.

[0066] Optionally, the cleaning device 30 further includes
a coupling coating component 33 for applying a couplant on
the probe body 10.

[0067] Specifically, the couplant coating is performed
according to requirements of the actual ultrasonic examina-
tion, and the couplant may be coated in two treatments or in
single one treatment.

[0068] In addition, the cleaning device 30 also includes a
storage unit 34 for storing the probe body 10.

[0069] An aspect of the present disclosure also provides a
method using an ultrasonic probe assembly including:
inserting a probe body 10 attached on a handle 20 into a
body of an examinee, and separating the probe body 10 from
the handle 20; controlling movement of the probe body 10
in the body of the examinee with the handle 20; and driving
the ultrasonic component 19 to move via the driving com-
ponent such that the ultrasonic component 19 emits or
receives ultrasonic waves in different directions.



US 2020/0129146 Al

[0070] Further, the method also includes: after an exami-
nation is completed, taking the probe body 10 out of the
body of the examinee by the handle 20 under an action of an
attracting force of the handle 20 on the probe body 10.
[0071] Further, the method also includes: after the probe
body 10 is taken out of the body of the examinee, placing the
probe body 10 in a cleaning device 30 to clean the probe
body 10, and forming a protective film on the probe body 10
having been cleaned by a probe protection component 31.
[0072] The method using an ultrasonic probe assembly in
the above embodiment is as follows:

[0073] S10. Inserting a probe body 10 attached on a handle
20 into the body of the examinee.

[0074] S20. Switching on the first magnetic component 13
located at the probe body 10 and the second magnetic
component 21 located at the handle 20 respectively to
generate a repulsive force therebetween: and moving the
probe body 10 to the portion to be examined in the body of
the examinee under the action of the repulsive force of the
handle 20 on the probe body 10.

[0075] S30. Switching off the first magnetic component 13
and the second magnetic component 21 so as not to generate
a force therebetween.

[0076] S40. Controlling the rotating mechanism 12 by a
processor to drive the eccentric 11 to rotate, and finally
driving the ultrasonic component 19 to emit or receive
ultrasonic waves in different directions; and transmitting
data obtained by the sensor 16, via the transmitting compo-
nent 17, to the control terminal outside the body of the
examinee.

[0077] S50. After the examination is completed, switching
on the first magnetic component 13 and the second magnetic
component 21 to generate an attractive force therebetween;
and taking the probe body 10 out of the body of the
examinee by the handle 20 under the action of the attracting
force of the handle 20 on the probe body 10.

[0078] S60. Placing the probe body 10 in the cleaning
device 30 to clean the probe body, and forming a new
protective film 35 outside the outer casing 14 of the probe
body 10 having been cleaned by a probe protection com-
ponent 31.

[0079] In the embodiment of the present application, the
examinee may be a human body, or may be an animal or the
like who needs to perform ultrasonic examination, and is not
limited in the present application.

[0080] It should be noted that, in this context, relational
terms such as first and second and the like are used merely
to distinguish one entity or operation from another entity or
operation. There is no requirement or implied that there is
any such actual relationship or order between these entities
or operations. Furthermore, the term “comprise” or
“include” or any other variations thereof is intended to
encompass a non-exclusive inclusion, such that a process,
method, item, or device that comprises a plurality of ele-
ments includes not only those elements but also other
elements that are not explicitly listed, or elements that are
inherent to such a process, method, item, or device. Without
further limitation, an element defined by the phrase “com-
prising a . . . ” does not exclude the presence of additional
identical elements in the process, method, item, or device
that comprises the element.

[0081] The embodiments according to the present disclo-
sure are not described in all details in the above description,
and are not intended to limit the present disclosure to the
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specific embodiments described above. Apparently, many
modifications and variations are possible in light of the
above description. These embodiments are chosen and
described in detail in this specification in order to better
explain the principles and practical applications of the
present disclosure, so that the skilled person can make good
use of the present disclosure and modify it on the basis of the
present disclosure. This disclosure is limited only by the
claims and the full scope and equivalents thereof.

What is claimed is:

1. An ultrasonic probe assembly comprising: a handle and
a probe body separable from the handle; wherein

the handle is configured to control movement of the probe

body in a body of an examinee;

the probe body comprises an ultrasonic component for

emitting ultrasonic waves to the body of the examinee
and receiving reflected ultrasonic waves to generate
examination information, and a driving component for
driving the ultrasonic component to move to change a
direction of the ultrasonic waves emitted by the ultra-
sonic component.

2. The ultrasonic probe assembly according to claim 1,
wherein the driving component comprises an eccentric and
a rotating mechanism that drives rotation of the eccentric,
and the ultrasonic component is coupled to the eccentric.

3. The ultrasonic probe assembly according to claim 1,
wherein the probe body further comprises a first magnetic
component;

the handle comprises a second magnetic component that

cooperates with the first magnetic component, and a
repulsive force or attractive force can be generated
between the first magnetic component and the second
magnetic component.

4. The ultrasonic probe assembly according to claim 3,
wherein the first magnetic component and the second mag-
netic component are both electromagnetic units that generate
magnetism using electrical energy.

5. The ultrasonic probe assembly according to claim 4,
wherein the probe body further comprises:

an outer casing having an outer surface that is a smooth

surface, wherein the driving component and the ultra-
sonic component are both located within the outer
casing.

6. The ultrasonic probe assembly according to claim 5,
wherein the outer casing is configured in a shape of con-
necting hemispherical surfaces at both ends of a cylinder.

7. The ultrasonic probe assembly according to claim 5,
wherein the probe body further comprises:

a heating component for heating the outer casing.

8. The ultrasonic probe assembly according to claim 7,
wherein the probe body further comprises:

a sensor for detecting a position of the probe body.

9. The ultrasonic probe assembly according to claim 8,
wherein the probe body further comprises:

a transmitting component for sending at least the exami-

nation information in a wireless manner.

10. The ultrasonic probe assembly according to claim 9,
wherein the probe body further comprises:

a battery for supplying electrical energy to the probe body.

11. The ultrasonic probe assembly according to claim 10,
wherein the handle has an engagement slot that matches a
shape of at least a portion of the outer casing.
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12. The ultrasonic probe assembly according to claim 11,
wherein the handle is configured to charge the probe body
when the probe body is in contact with the handle.

13. A method using an ultrasonic probe assembly com-
prising:

inserting a probe body attached on a handle into a body of

an examinee, and separating the probe body from the
handle,

controlling movement of the probe body in the body f the

examinee with the handle, and

driving the ultrasonic component to move via the driving

component such that the ultrasonic component emits or
receives ultrasonic waves in different directions.

14. The method using an ultrasonic probe assembly
according to claim 13, further comprising:

after an examination is completed, taking the probe body

out of the body of the examinee by the handle under an
action of an attracting force of the handle on the probe
body.

15. The method using an ultrasonic probe assembly
according to claim 14, further comprising:

after the probe body is taken out of the body of the

examinee, placing the probe body in a cleaning device
to clean the probe body, and forming a protective film
on the probe body having been cleaned by a probe
protection component.
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