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(57) ABSTRACT

Provided are a gel patch for a probe and an ultrasonic diag-
nosis apparatus including the gel patch. The gel patch
includes a gel layer that is formed of an ultrasound-transmit-
ting material and prevents formation of a space between an
ultrasonic probe and an object, and a supplementary lens that
is disposed in the gel layer and controls a propagation path of
ultrasound.
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FIG. 4
. Density Speed of Sound Impedance
Materia [kg.m?] [m/s] [Mrayls]
Air 1.2 330 0.0004
Lung 300 600 0.18
Fat 924 1450 1.34
Water 1000 1480 1.48
Soft tissue 1050 1540 1.62
Kidney 1041 1656 1.63
Blood 1058 1560 1.65
Liver 1061 1555 1.65
Muscle 1068 1600 1.71
Bone 1912 4080 7.8
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GEL PATCH FOR PROBE AND ULTRASONIC
DIAGNOSIS APPARATUS INCLUDING THE
SAME

RELATED APPLICATION

[0001] This application claims the benefit of Korean Patent
Application No. 10-2014-0024655, filed on Feb. 28,2014, in
the Korean Intellectual Property Office, the disclosure of
which is incorporated herein in its entirety by reference.

BACKGROUND

[0002] 1.Field

[0003] One or more embodiments of the present invention
relate to gel patches forultrasonic probes and ultrasonic diag-
nosis apparatuses including the same.

[0004] 2. Description of the Related Art

[0005] In general, an ultrasonic diagnosis apparatus irradi-
ates ultrasound onto an object such as a human or an animal,
detects an echo signal reflected from the object, displays a
tomographic image of a tissue of the object on a monitor, and
provides information necessary for a diagnosis of the object.
[0006] The ultrasonic diagnosis apparatus includes an
ultrasonic probe for transmitting ultrasound into the object
and receiving an echo signal from the object. The ultrasonic
diagnosis apparatus including the ultrasonic probe is used to
detect foreign substances in a living organism, measure an
injury degree, observe a tumor, survey an embryo, etc.
[0007] When air exists between the ultrasonic probe and a
skin surface of the object, the ultrasound may not be properly
transmitted into the object due to attenuation or the like. Thus,
auser may apply an ultrasound-transmitting material, such as
gel, on the skin surface of the object before bringing the
ultrasonic probe into contact with the skin surface of the
object. When the ultrasound-transmitting material is applied
on the skin surface of the object, the user may feel uncom-
fortable due to the inherent temperature of the ultrasound-
transmitting material and the process of removing the ultra-
sound-transmitting material from the skin surface of the
object after completion of an ultrasonic diagnosis.

SUMMARY

[0008] One or more embodiments of the present invention
include gel patches for probes which are attachable/detach-
able to/from ultrasonic probes, and ultrasonic diagnosis appa-
ratuses including the gel patches.

[0009] One or more embodiments of the present invention
include gel patches for probes, the gel patches being able to
control the temperature of a gel layer.

[0010] One or more embodiments of the present invention
include gel patches for probes, the gel patches including a
supplementary lens that may control a propagation path of
ultrasound, and ultrasonic diagnosis apparatuses including
the gel patches.

[0011] Additional aspects will be set forth in part in the
description which follows, and in part, will be apparent from
the description, or may belearned by practice ofthe presented
embodiments.

[0012] According to one or more embodiments of the
present invention, a gel patch for a probe includes: a gel layer
that is formed of an ultrasound-transmitting material and
prevents formation of a space between an ultrasonic probe
and an object; and a supplementary lens that is disposed in the
gel layer and controls a propagation path of ultrasound.
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[0013] The supplementary lens may control at least one of
a focal distance and a focal direction of the ultrasound.
[0014] The supplementary lens may include at least one of
room temperature vulcanizing polymer (RTV) and transpar-
ent polymer X (TPX).

[0015] The supplementary lens may have at least one of a
concave shape and a convex shape.

[0016] The gel patch may further include a temperature
control layer that controls a temperature of the gel layer.
[0017] The temperature control layer may increase or
decrease the temperature of the gel layer when oxygen flows
into the temperature control layer or when materials con-
tained in the temperature control layer are mixed with each
other.

[0018] The temperature control layer may include at least
one of an exothermic material and an endothermic material.
[0019] At least a partial region of the gel layer may be
disposed in a region where ultrasound transmitted from the
ultrasonic probe propagates.

[0020] The temperature control layer may be disposed in a
region where the ultrasound transmitted from the ultrasonic
probe does not propagate.

[0021] The temperature control layer may contact the gel
layer.
[0022] The temperature control layer may be disposed

between the gel layer and the ultrasonic probe.

[0023] The gel patch may further include a sheet that con-
tacts the gel layer and the temperature control layer and
transfers heat of the temperature control layer to the gel layer.

[0024] The sheet may include a thermal conductive mate-
rial.
[0025] An adhesive material, which is attachable/detach-

able to/from the ultrasonic probe, may be applied on at least
a partial region of the sheet.

[0026] The adhesive material may include at least one of
Micropore, Transpore, Durapore, and Dextrin.

[0027] The gel patch may be disposable.

[0028] According to one or more embodiments of the
present invention, an ultrasonic diagnosis apparatus includes:
the above-described gel patch; and an ultrasonic probe that is
attachable/detachable to/from the gel patch and transmits/
receives ultrasound to/from an object.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] These and/or other aspects will become apparent
and more readily appreciated from the following description
of the embodiments, taken in conjunction with the accompa-
nying drawings in which:

[0030] FIG. 1 is a partial cutaway perspective view illus-
trating a schematic internal structure of an ultrasonic probe
according to an embodiment of the present invention;
[0031] FIG. 2A is a plan view of a gel patch according to an
embodiment of the present invention;

[0032] FIG. 2B is a cross-sectional view of the gel patch of
FIG. 2A;

[0033] FIG. 2C is a cross-sectional view illustrating a state
in which the gel patch of FIG. 2A is attached to an ultrasonic
probe;

[0034] FIG. 3 is a cross-sectional view of a gel patch

according to another embodiment of the present invention;
[0035] FIG. 4 is a table illustrating acoustic characteristic
values of tissues of a human body;

[0036] FIG. 5A is a cross-sectional view of a gel patch
according to another embodiment of the present invention;
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[0037] FIG. 5B is a cross-sectional view illustrating a state
in which the gel patch of FIG. 5A is attached to an ultrasonic
probe;

[0038] FIG. 6 is a cross-sectional view of a gel patch

capable of acquiring a multi-focus, according to another
embodiment of the present invention; and

[0039] FIG. 7is a block diagram of an ultrasonic diagnosis
apparatus according to an embodiment of the present inven-
tion.

DETAILED DESCRIPTION

[0040] Reference will now be made in detail to embodi-
ments, examples of which are illustrated in the accompanying
drawings, wherein like reference numerals refer to like ele-
ments throughout. In this regard, the present embodiments
may have different forms and should not be construed as
being limited to the descriptions set forth herein. Accord-
ingly, the embodiments are merely described below, by refer-
ring to the figures, to explain aspects of the present descrip-
tion. As used herein, expressions such as “at least one of,”
when preceding a list of elements, modify the entire list of
elements and do not modify the individual elements of the list.
[0041] Hereinafter, embodiments of the present invention
will be described in detail with reference to the accompanying
drawings. In the following description, like reference numer-
als denote like elements, and redundant descriptions thereof
will be omitted.

[0042] Throughout the specification, an “object” may
include a human, an animal, or a part of a human or animal.
For example, the object may include organs such as a liver,
heart, womb, brain, breast, abdomen, or the like, or a blood
vessel.

[0043] FIG. 1 is a partial cutaway perspective view illus-
trating a schematic internal structure of an ultrasonic probe
100 according to an embodiment of the present invention.
[0044] As illustrated in FIG. 1, the ultrasonic probe 100
according to an embodiment of the present invention may
include a housing 110 that forms a body, a transducer 120 that
performs transduction between an electrical signal and an
acoustic signal, a sound-absorbing layer 130 that absorbs
ultrasound transmitted in an opposite direction of an object, a
matching layer 140 that matches the acoustic impedance of
ultrasound generated by the transducer 120 with the acoustic
impedance of the object, and an acoustic lens 150 that focuses
ultrasound.

[0045] The transducer 120 includes at least one piezoelec-
tric element 122 that vibrates and perform transduction
between an electrical signal and an acoustic signal. The
piezoelectric element 122 may be formed by dividing a piezo-
electric material into a plurality of parts. For example, the
piezoelectric element 122 may be formed by dicing a length-
wise long piezoelectric material. However, the embodiments
of the present invention are not limited thereto, and a plurality
of piezoelectric elements 122 may be formed by pressing a
piezoelectric material by using a metal mold. Examples of the
piezoelectric material may include a piezoelectric ceramic
material, a single-crystal material, or a compound piezoelec-
tric material that is a compound of a high molecular material
and the above materials. The transducer 120 may include a
piezoelectric micromachined ultrasonic transducer that per-
forms transduction between an ultrasonic signal and an elec-
trical signal according a pressure change, a capacitive micro-
machined ultrasonic transducer (CMUT) that performs
transduction between an ultrasonic signal and an electrical
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signal according to an electrostatic capacity change, a mag-
netic micromachined ultrasonic transducer (MMUT) that
performs transduction between an ultrasonic signal and an
electrical signal according to a magnetic field change, and an
optical ultrasonic detector that performs transduction
between an ultrasonic signal and an electrical signal accord-
ing to an optical characteristic change.

[0046] The sound-absorbing layer 130 may support the
piezoelectric element 122 and may absorb an ultrasonic sig-
nal that is transmitted to a backside of the transducer 120 and
is notused in a test or diagnosis. A plurality of electrodes may
be formed in the sound-absorbing layer 130 to apply a voltage
to the transducer 120. Since the electrodes are connected
respectively to the piezoelectric elements 122 in the trans-
ducer 120, the number of the electrodes may be equal to the
number of the piezoelectric elements 122.

[0047] The matching layer 140 is disposed on a front sur-
face of the transducer 120. The matching layer 140 gradually
changes the acoustic impedance of ultrasound generated by
the transducer 120, to match the acoustic impedance of the
ultrasound with the acoustic impedance of the object. Herein,
the front surface of the transducer 120 may be a surface of the
transducer 120 that is adjacent to the object during generation
ofthe ultrasound, and a rear surface of the transducer 120 may
be a surface of the transducer 120 that is opposite the front
surface of the transducer 120.

[0048] The matching layer 140 may be formed to extend
along the front surface of the transducer 120. However, the
embodiments of the present invention are not limited thereto,
and the matching layer 140 may also be formed partially. In
addition, the matching layer 140 has a single-layer structure
in the present embodiment, but may have a multilayer struc-
ture in other embodiments.

[0049] The acoustic lens 150 is disposed on the front sur-
face of the transducer 120 to focus the ultrasound generated
by the transducer 120. The acoustic lens 150 may be formed
of a material such as silicon rubber that has an acoustic
impedance similar to that of the object. Also, the acoustic lens
150 may be convex or flat. The acoustic lens 150 may have
various shapes according to designs.

[0050] An ultrasound-transmitting material may be neces-
sary to prevent formation of a space between the ultrasonic
probe 100 and the object when the front side of the ultrasonic
probe 100, that is, the acoustic lens 150, contacts the object.
The ultrasound-transmitting material may be of a gel type.
The ultrasound-transmitting material may be applied on the
object or may be applied on the front side of the ultrasonic
probe 100. The ultrasound-transmitting material according to
an embodiment may be a patch type.

[0051] FIG. 2A is a plan view of a gel patch 200 according
to an embodiment of the present invention. FIG. 2B is a
cross-sectional view of the gel patch 200 of F1G. 2A. FIG. 2C
is a cross-sectional view illustrating a state in which the gel
patch 200 of FIG. 2A is attached to the ultrasonic probe 100.
[0052] As illustrated in FIG. 2A to 2C, the gel patch 200
may be formed of an ultrasound-transmitting material and
may include a gel layer 210 that prevents formation of a space
between the ultrasonic probe 100 and the object and a tem-
perature control layer 220 that controls the temperature of the
gel layer 210. The gel layer 210 may be formed of a material
that closely contacts the object to prevent formation of the
space between the ultrasonic probe 100 and the object. The
acoustic impedance of the gel layer 210 may be substantially
equal to the acoustic impedance of the object. The cross-
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sectional size of the gel layer 210 may be greater than the
cross-sectional size of the acoustic lens 150 in the ultrasonic
probe 100, and the gel layer 100 may be disposed in a region
where the ultrasound transmitted from the ultrasonic probe
100 propagates. Thus, the ultrasound transmitted from the
ultrasonic probe 100 may propagate through the gel layer 210
to the object.

[0053] The temperature control layer 220 may control the
temperature of the gel layer 210. The temperature control
layer 220 may contact the gel layer 210 to transfer the heat of
the temperature control layer 220 to the gel layer 210. The
temperature of the temperature control layer 220 may
increase or decrease when oxygen inserted into the tempera-
ture control layer 220 or when materials contained in the
temperature control layer 220 are mixed with each other.
Thus, the heat corresponding to the increased or decreased
temperature may be transferred to the gel layer 210 to control
the temperature of the gel layer 210.

[0054] The temperature control layer 220 may include an
exothermic material. For example, the temperature control
layer 220 may include alkali metal, alkali earth metal, or
sodium acetate that reacts with oxygen to generate heat. As
another example, the temperature control layer 220 may
include a mixture of potassium permanganate and ethylene
glycol that generates heat by a reaction of at least two differ-
ent materials. The temperature of the temperature control
layer 220 including the exothermic material may increase
naturally, and the generated heat may be transferred to the gel
layer 210 to increase the temperature of the gel layer 210.
Thus, when an ultrasonic diagnosis apparatus is used in a cold
area or cold weather, user’s aversion caused by the inherent
cold temperature of the gel layer 210 may be reduced.
[0055] The temperature control layer 220 may include an
endothermic material. For example, the temperature control
layer 220 may include ammonium chloride or ammonium
nitrate that reacts with oxygen to absorb heat. As another
example, the temperature control layer 220 may include a
mixture of ethylene and hydrogen bromide or a mixture of
barium hydroxide and ammonium chloride that absorbs heat
by a reaction of at least two different materials. The tempera-
ture of the temperature control layer 220 including the endot-
hermic material may decrease naturally, and the decreased
temperature may be transferred to the gel layer 210 to
decrease the temperature of the gel layer 210. Thus, when an
ultrasonic diagnosis apparatus is used in a hot area or hot
weather, user’s aversion caused by the inherent high tempera-
ture of the gel layer 210 may be reduced.

[0056] The temperature control layer 220 may be disposed
to contact the gel layer 210 at an edge of the gel layer 210. For
example, the temperature control layer 220 may be disposed
in a region where the ultrasound transmitted from the ultra-
sonic probe 100 does not propagate. As illustrated in FIG. 2C,
when the temperature control layer 220 contacts the ultra-
sonic probe 100, the temperature control layer 220 may be
disposed at a side end of the ultrasonic probe 100. Thus, the
ultrasound transmitted through the acoustic lens 150 is not
attenuated by the temperature control layer 220.

[0057] The gel patch 200 according to an embodiment may
further include a sheet 230 that contacts the gel layer 210 and
the temperature control layer 220. The sheet 230 may be
formed of an ultrasound-transmitting material. The sheet 230
may be formed of a material that has a high ultrasound trans-
mittance and may be flexed along the acoustic lens 150 of the
ultrasonic probe 100. The gel layer 210 and the temperature
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control layer 220 may be disposed on a first surface of the
sheet 230. A second surface of the sheet 230 may contact the
ultrasonic probe 100. Since an adhesive material, which is
attachable/detachable to/from the ultrasonic probe 100, is
applied on the second surface of the sheet 230, the gel patch
200 may be fixed to the ultrasonic probe 100. The adhesive
material may be applied on the entire area of the second
surface of the sheet 230. However, the adhesive material may
be applied only on a partial area of the second surface of the
sheet 230 in order to prevent the adhesive material from
remaining on the acoustic lens 150 of the ultrasonic probe 100
due to the attachment/detachment of the gel patch 200. For
example, when the gel patch 200 is adhered to the ultrasonic
probe 100, the adhesive material may be adhered to a side
surface of the ultrasonic probe 100. Examples of the adhesive
material may include at least one of Micropore, Transpore,
Durapore, and Dextrin.

[0058] The sheet 230 may be formed of a material that
transmits ultrasound and has thermal conductance. Thus, the
temperature of the temperature control layer 220 may be
more easily transferred to the gel layer 210.

[0059] The gel patch 200 may be disposable. Thus, the gel
patch 200 may be attached to the ultrasonic probe 100 when-
ever an ultrasonic diagnosis is performed, and the gel patch
200 may be disposed upon completion of the ultrasonic diag-
nosis. Since the gel patch 200 is attached to the ultrasonic
probe 100 not to the object, use of the gel patch 200 may be
more convenient than use of a liquid gel.

[0060] The gel patch 200 may be packed separately. Thus,
when the gel patch 200 is unpacked, the materials in the
temperature control layer 220 may react with oxygen to con-
trol the temperature of the gel layer 210. Also, the user may
shake the gel patch 200 after unpacking the gel patch 200.
Then, the materials in the temperature control layer 220 are
mixed with each other, thereby changing a temperature of the
gel layer, and the heat generated by the changed temperature
may be transferred to the gel layer 210.

[0061] FIG. 3 is a cross-sectional view of a gel patch 2004
according to another embodiment of the present invention.
The temperature control layer 220 may have a sheet form and
be disposed on the bottom surface of the gel layer 210. Then,
the adhesive material may be applied on the bottom surface of
the temperature control layer 220. Thus, the temperature con-
trollayer 220 may control the temperature of the gel layer 210
more rapidly. Also, the temperature control layer 220 may be
disposed on the top surface of the gel layer 210, and the
adhesive material may be applied on the bottom surface ofthe
gel layer 210.

[0062] The acoustic characteristics of objects may differ
according to tissues in a human body. FIG. 4 is a table illus-
trating the acoustic characteristic values of tissues of'a human
body. As illustrated in FIG. 4, the density, sound speed, and
sound impedance differ according to tissues. Thus, while the
type of the ultrasonic probe 100 may vary according to
objects, the type of the ultrasonic probe 100 may be limited in
comparison to the variety of acoustic characteristics. For
acquisition of a more accurate ultrasonic image, the gel patch
200 according to an embodiment may include a supplemen-
tary lens 360 that controls a movement path of the ultrasound.
[0063] FIG. 5A is a cross-sectional view of a gel patch 300
according to another embodiment of the present invention.
FIG. 5B is a cross-sectional view illustrating a state in which
the gel patch 300 of FIG. 5A is attached to the ultrasonic
probe 300. As illustrated in FIGS. 5A and 5B, the supplemen-
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tary lens 360 may be disposed in a gel layer 310 to control the
movement path of the ultrasound. The supplementary lens
360 may control at least one of a focal distance and a focal
direction of the ultrasound. A material of the supplementary
lens 360 may have different acoustic characteristics from the
material of the gel layer 310. For example, the sound imped-
ance or sound speed of the supplementary lens 360 may be
different from those of the gel layer 310. Thus, the supple-
mentary lens 360 may change the movement path of the
ultrasound. The supplementary lens 360 may include at least
one of room temperature vulcanizing (RTV) and transparent
polymer X (TPX). Although the supplementary lens 360 is
illustrated as being convex, the embodiments of the present
invention are not limited thereto. Thus, the supplementary
lens 360 may be concave, and a plurality of supplementary
lenses may be provided. An acoustic lens 150 may be dis-
posed in the ultrasonic probe 100 to focus the ultrasound. The
acoustic lens 150 in the ultrasonic probe 100 focuses the
ultrasound propagating toward the object, and the movement
path of the ultrasound may be controlled again by the supple-
mentary lens 360 in the gel patch 300.

[0064] When the gel patch 300 is attached to the ultrasonic
probe 100, not only the gel layer 310 but also the supplemen-
tary lens 360 may be flexed along the surface of the ultrasonic
probe 100 as illustrated in FIG. 5B. However, embodiments
of the present invention are not limited thereto. In another
embodiment, the gel layer 310 may be flexed, but the supple-
mentary lens 360 may not be flexed.

[0065] As presented in FIGS. 5A and 5B, the gel patch 300
includes the supplementary lens 360 and the gel layer 310.
However, this is merely for convenience of description, and
the embodiments of the present invention are not limited
thereto. That is, the gel patch 300 may further include the
temperature control layer 220 or the sheet 230 described
above.

[0066] Inaddition, a plurality of supplementary lenses 360
may be disposed in the gel patch 300. Thus, the ultrasonic
probe 100 may acquire a multi-focus ultrasonic image. FIG. 6
is a cross-sectional view of a gel patch 300a capable of
acquiring a multi-focus ultrasonic image, according to
another embodiment of the present invention. As illustrated in
FIG. 6, a convex supplementary lens 360a may be disposed in
a partial region of the gel layer 310, and a concave supple-
mentary lens 3605 may be disposed in the other region of the
gel layer 310. Thus, the ultrasound that passed through the
partial region may be focused at a farther distance than the
ultrasound that passed through the other region. In addition,
the gel patch 300 may include one or more various supple-
mentary lenses.

[0067] Sincea supplementary lens is disposed in the attach-
able/detachable gel patch, the user may select a gel patch
including a suitable supplementary lens according to the type
of an object. Thus, a more accurate ultrasonic image may be
acquired by using the selected gel patch.

[0068] FIG. 71s a block diagram of an ultrasonic diagnosis
apparatus 400 according to an embodiment of the present
invention. Referring to FIG. 7, the ultrasonic diagnosis appa-
ratus 400 includes an ultrasonic probe 100 that transmits/
receives an ultrasonic signal, a signal processing unit 420 that
processes a signal applied to the ultrasonic probe 100 and
generates an image, a display unit 430 that displays an image,
auser input unit440 that receives an input of a user command,
a storage unit 450 that stores various information, and a
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control unit 460 that controls overall operations of the ultra-
sonic diagnosis apparatus 100.

[0069] The ultrasonic probe 100 transmits an ultrasonic
signal to an object and receives an echo signal reflected from
the object, as described above. When the ultrasonic probe 100
1s brought into contact with the object, a gel patch 200 may be
attached to a front end of the ultrasonic probe 100.

[0070] The signal processing unit 420 processes ultrasonic
data generated by the ultrasonic probe 100 and generates an
ultrasonic image based on the processed ultrasound data. The
ultrasonic image may be at least one of a brightness (B) mode
image representing a magnitude of an ultrasonic echo signal
by brightness, a Doppler mode image representing an image
of a moving object in the form of a spectrum by using the
Doppler effect, a motion (M) mode image representing a
time-dependent motion of an object at a predetermined posi-
tion, an elasticity mode image representing a difference
between a reaction of an object when compression is applied
to the object and a reaction of the object when compression is
not applied to the object by an image, and a color (C) mode
image representing a speed of a moving object by color by
using the Doppler effect. The ultrasonic image is generated by
a known ultrasonic image generating method, and thus, a
detailed description thereof will be omitted. Accordingly, the
ultrasonic image according to an embodiment of the present
invention may include 1D, 2D, 3D, and 4D mode images.
[0071] The display unit 430 displays information pro-
cessed by the ultrasonic diagnosis apparatus 400. For
example, the display unit 430 may display an ultrasonic
image generated by the signal processing unit 420 and may
display a graphical user interface (GUT) via which a user input
is received.

[0072] The display unit 430 may include at least one of a
liquid crystal display, a thin film transistor liquid crystal dis-
play, an organic light-emitting diode display, a flexible dis-
play, a three-dimensional (3D) display, and an electrophoretic
display. The ultrasonic diagnosis apparatus 400 may include
two or more display units 430 according to embodiments of
the present invention.

[0073] Theuserinputunit 440 is a unit through whicha user
inputs data for controlling the ultrasonic diagnosis apparatus
400. The user input unit 440 may include a keypad, a mouse,
a touch panel, and a track ball. However, the user input unit
440 is not limited thereto, and may further include other input
units such as a jog wheel and a jog switch.

[0074] The touch panel may detect a real touch of a pointer
to a screen and may also detect a proximity touch of a pointer
to a screen when the pointer approaches within a predeter-
mined distance from the screen. In this specification, the
pointer refers to a tool for performing a proximity touch or a
touch on a predetermined portion of the touch panel.
Examples of the pointer may include a stylus pen or a body
part such as a finger.

[0075] Thetouch panel may include a touchscreen forming
a layer structure with the display unit 430. The touchscreen
may be of various types such as a capacitive overlay type, a
resistive overlay type, an infrared beam type, an integral
strain gauge type, a surface acoustic wave type, and a piezo-
electric type. The touchscreen may function not only as the
display unit 430 but also as the user input unit 440.

[0076] Although not illustrated, various sensors may be
provided in or near the touch panel to sense a touch to the
touch panel. An example of the sensor for sensing a touch to
the touch panel is a tactile sensor. The tactile sensor is a sensor
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that senses a touch of an object at the degree of human sense
or more. The tactile sensor may sense various information
values, such as the roughness of a touch surface, the hardness
of a touch object, and the temperature of a touch point.
[0077] Another example of the sensor for sensing a touch to
the touch panel is a proximity sensor. The proximity sensor is
a sensor that detects the presence of an object approaching a
predetermined detection surface or an object located in the
proximity thereof without any mechanical contact, by using
an electromagnetic force or infrared rays. Examples of the
proximity sensor may include transmission type photoelec-
tric sensors, direct reflection type photoelectric sensors, mir-
ror reflection type photoelectric sensors, high frequency
oscillation type proximity sensors, electrostatic capacity type
proximity sensors, magnetic type proximity sensors, and
infrared proximity sensors.

[0078] The storage unit 450 stores various information pro-
cessed by the ultrasonic diagnosis apparatus 400. For
example, the storage unit 450 may store medical data (e.g.,
images) related to a diagnosis of an object and may also store
algorithms or programs to be executed in the ultrasonic diag-
nosis apparatus 400.

[0079] The storage unit 450 may include at least one stor-
age medium from among a flash memory-type storage
medium, a hard disk-type storage medium, a multimedia card
micro-type storage medium, card-type memories (e.g., an SD
card, an XD memory, and the like), Random Access Memory
(RAM), Static Random Access Memory (SRAM), Read-
Only Memory (ROM), Electrically Erasable Programmable
Read-Only Memory (EEPROM), Programmable Read-Only
Memory (PROM), a magnetic memory, a magnetic disk, and
an optical disk. Also, the ultrasonic diagnosis apparatus 400
may utilize a web storage or a cloud server as the storage unit
450.

[0080] The control unit 460 may control overall operations
of the ultrasonic diagnosis apparatus 400. That is, the control
unit 460 may control an operation of the ultrasonic probe 100,
an operation of the signal processing unit 420, and an opera-
tion of the display unit 430. For example, by using a user
command input through the user input unit 440 or a program
stored in the storage unit 450, the control unit 460 may oper-
ate such that the signal processing unit 420 generates an
image. Also, the control unit 460 may operate such that the
image generated by the signal processing unit 420 is dis-
played on the display unit 430.

[0081] As described above, according to the one or more of
the above embodiments of the present invention, since the gel
layer is attached to the ultrasonic probe, user’s inconvenience
may be reduced during a diagnosis process. Also, since the
temperature of the gel layer is controlled, user’s aversion
caused by the gel temperature may be reduced. Also, since the
supplementary lens is inserted into the gel layer, the trans-
mission/reception of the ultrasound may be improved.
[0082] Itshould be understood that the exemplary embodi-
ments described herein should be considered in a descriptive
sense only and not for purposes of limitation. Descriptions of
features or aspects within each embodiment should typically
be considered as available for other similar features or aspects
in other embodiments.

[0083] While one or more embodiments of the present
invention have been described with reference to the figures, it
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will be understood by those of ordinary skill in the art that
various changes in form and details may be made therein
without departing from the spirit and scope of the present
invention as defined by the following claims.

What is claimed is:

1. A gel patch for a probe, comprising:

a gel layer that is formed of an ultrasound-transmitting
material and prevents formation of a space between an
ultrasonic probe and an object; and

a supplementary lens that is disposed in the gel layer and
controls a propagation path of ultrasound.

2. The gel patch of claim 1, wherein the supplementary lens
controls at least one of a focal distance and a focal direction of
the ultrasound.

3. The gel patchof claim 1, wherein the supplementary lens
comprises at least one of room temperature vulcanizing poly-
mer (RTV) and transparent polymer X (TPX).

4. The gel patch of claim 1, wherein the supplementary lens
has at least one of a concave shape and a convex shape.

5. The gel patch of claim 1, further comprising a tempera-
ture control layer that controls a temperature of the gel layer.

6. The gel patch of claim 5, wherein the temperature con-
trol layer increases or decreases the temperature of the gel
layer when oxygen flows into the temperature control layer or
when materials contained in the temperature control layer are
mixed with each other.

7. The gel patch of claim 5, wherein the temperature con-
trollayer comprises at least one of an exothermic material and
an endothermic material.

8. The gel patch of claim 5, wherein at least a partial region
of the gel layer is disposed in a region where ultrasound
transmitted from the ultrasonic probe propagates.

9. The gel patch of claim 8, wherein the temperature con-
trol layer is disposed in a region where the ultrasound trans-
mitted from the ultrasonic probe does not propagate.

10. The gel patch of claim 5, wherein the temperature
control layer contacts the gel layer.

11. The gel patch of claim 10, wherein the temperature
control layer is disposed between the gel layer and the ultra-
sonic probe.

12. The gel patch of claim 5, further comprising a sheet that
contacts the gel layer and the temperature control layer and
transfers heat of the temperature control layer to the gel layer.

13. The gel patch of claim 12, wherein the sheet comprises
a thermal conductive material.

14. The gel patch of claim 12, wherein an adhesive mate-
rial, which is attachable/detachable to/from the ultrasonic
probe, is applied on at least a partial region of the sheet.

15. The gel patch of claim 14, wherein the adhesive mate-
rial comprises at least one of Micropore, Transpore,
Durapore, and Dextrin.

16. The gel patch of claim 1, wherein the gel patch is
disposable.

17. An ultrasonic diagnosis apparatus comprising:

the gel patch of claim 1; and

an ultrasonic probe that is attachable/detachable to/from
the gel patch and transmits/receives ultrasound to/from
an object.
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