
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

90
5 

05
2

A
1

TEPZZ 9Z5Z5 A_T
(11) EP 2 905 052 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
12.08.2015 Bulletin 2015/33

(21) Application number: 15151778.6

(22) Date of filing: 20.01.2015

(51) Int Cl.:
A61N 5/06 (2006.01)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME

(30) Priority: 07.02.2014 JP 2014022421

(71) Applicant: Panasonic Intellectual Property 
Management Co., Ltd.
Osaka-shi, Osaka 540-6207 (JP)

(72) Inventor: Ajiki, Kaori
Osaka-shi, Osaka 540-6207 (JP)

(74) Representative: Grünecker Patent- und 
Rechtsanwälte 
PartG mbB
Leopoldstraße 4
80802 München (DE)

(54) HAIR GROWTH INHIBITION APPARATUS AND HAIR GROWTH INHIBITION METHOD

(57) A hair growth inhibition apparatus performs a
hair growth inhibition process on skin by using light. The
hair growth inhibition apparatus includes a sheet member
capable of being closely attached to the skin, a temper-
ature sensor that is disposed on the sheet member and
detects a temperature of the skin in a region around the

temperature sensor, and a light emitting element that is
disposed on the sheet member at a location correspond-
ing to a location of the temperature sensor and emits the
light toward the skin in the region around the temperature
sensor in accordance with a detection result obtained by
the temperature sensor.
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Description

CROSS REFERENCES TO RELATED APPLICATIONS

[0001] This application claims priority to Japanese Pat-
ent Application No. 2014-022421 filed on February 7,
2014, the contents of which are hereby incorporated by
reference.

BACKGROUND

1. Technical Field

[0002] The present disclosure relates to a hair growth
inhibition apparatus and a hair growth inhibition method.

2. Description of the Related Art

[0003] Japanese Unexamined Patent Application Pub-
lication (Translation of PCT Application) No.
2004-529705, for example, describes an apparatus that
performs a hair growth inhibition process on skin by irra-
diating the skin with light (hereinafter referred to as a "hair
growth inhibition apparatus").
[0004] The hair growth inhibition apparatus described
in Japanese Unexamined Patent Application Publication
(Translation of PCT Application) No. 2004-529705 (here-
inafter referred to as the related art) includes a housing
which has a handle and in which a radiation source and
a detector are disposed. The radiation source outputs
optical radiation pulses. The detector detects the tem-
perature of the skin irradiated with light. According to the
related art, pulse dose is controlled on the basis of the
detected temperature of the skin.
[0005] For example, a user places an exit opening of
the radiation pulses on an area to be subjected to the
hair growth inhibition process. Thus, according to the re-
lated art, skin can be subjected to the hair growth inhibi-
tion process without an effect of temperature increase,
except for hair growth inhibition.
[0006] However, according to the related art, a large
burden is placed on the user.

SUMMARY

[0007] One non-limiting and exemplary embodiment
provides a hair growth inhibition apparatus capable of
reducing the burden on the user in a hair growth inhibition
process.
[0008] Additional benefits and advantages of the dis-
closed embodiments will be apparent from the specifica-
tion and figures. The benefits and/or advantages may be
individually provided by the various embodiments and
features of the specification and drawings disclosure, and
need not all be provided in order to obtain one or more
of the same.
[0009] In one general aspect, the techniques disclosed
here feature a hair growth inhibition apparatus that in-

cludes a sheet member capable of being attached to skin,
a first temperature sensor that is disposed on the sheet
member and detects a temperature of the skin, and a
first light emitting element that is disposed on the sheet
member and emits light toward the skin in accordance
with a first temperature detected by the first temperature
sensor.
[0010] According to the hair growth inhibition appara-
tus of the present disclosure, the burden on the user in
the hair growth inhibition process can be reduced.
[0011] These general and specific aspects may be im-
plemented using a system, a method, and a computer
program, and any combination of systems, methods, and
computer programs.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012]

Fig. 1 is a diagram illustrating an example of the
structure of a hair growth inhibition apparatus ac-
cording to a first embodiment of the present disclo-
sure;
Fig. 2 is a diagram illustrating an example of the ap-
pearance of a hair growth inhibition apparatus ac-
cording to a second embodiment of the present dis-
closure and the manner in which the hair growth in-
hibition apparatus is used;
Fig. 3 is a diagram illustrating an example of the
structure of a sheet device according to the second
embodiment;
Fig. 4 is a diagram illustrating an example of the
schematic structure of a temperature sensor accord-
ing to the second embodiment;
Fig. 5 is a diagram illustrating an example of the func-
tional structure of the hair growth inhibition apparatus
according to the second embodiment;
Fig. 6 is a diagram illustrating an example of block
information table according to the second embodi-
ment;
Fig. 7 is a flowchart of an example of an operation
of the hair growth inhibition apparatus according to
the second embodiment; and
Fig. 8 is a diagram illustrating another example of
the appearance of the hair growth inhibition appara-
tus according to the second embodiment of the
present disclosure and the manner in which the hair
growth inhibition apparatus is used.

DETAILED DESCRIPTION

Underlying Knowledge Forming Basis of the Present Dis-
closure

[0013] When a user uses the apparatus according to
the related art, the user grips the handle to lift the housing,
and places the exit opening on the area to be subjected
to the hair growth inhibition process. However, such an
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operation is difficult to perform on some areas. Also, in
the case where the area to be subjected to the hair growth
inhibition process is relatively large, the user needs to
repeatedly move the exit opening by small amounts over
the area to be subjected to the hair growth inhibition proc-
ess. Such an operation poses a large physical and tem-
poral burden on the user. Thus, according to the related
art, a large burden is placed on the user.
[0014] Embodiments of the present disclosure will now
be described with reference to the drawings.

First Embodiment

[0015] A first embodiment of the present disclosure is
an example of the basic embodiment of the present dis-
closure.
[0016] Fig. 1 is a diagram illustrating an example of the
structure of a hair growth inhibition apparatus according
to the present embodiment.
[0017] Referring to Fig. 1, a hair growth inhibition ap-
paratus 100 is an apparatus that performs a hair growth
inhibition process on skin by using light. The hair growth
inhibition apparatus 100 includes a sheet member 210,
1st to Mth temperature sensors 2201 to 220M, and 1st to
Nth light emitting elements 2301 to 230N.
[0018] The sheet member 210 is capable of being
closely attached to skin.
[0019] Each of the 1st to Mth temperature sensors 2201
to 220M is arranged on the sheet member 210, and de-
tects the temperature of the skin in a region therearound.
[0020] Each of the 1st to Nth light emitting elements
2301 to 230N is disposed on the sheet member 210 at a
location corresponding to the location of the correspond-
ing one of the 1st to Mth temperature sensors 2201 to
220M. Each of the 1st to Nth light emitting elements 2301
to 230N performs an operation of irradiating the skin with
light for the hair growth inhibition process in a region
around the corresponding temperature sensor 220 in ac-
cordance with the detection result of the corresponding
temperature sensor 220.
[0021] The hair growth inhibition apparatus 100 having
the above-described structure is capable of irradiating
skin with light while the sheet member 210 is attached
to the skin. Furthermore, the hair growth inhibition appa-
ratus 100 is capable of irradiating each part of the skin
with light in accordance with the temperature of that part.
Accordingly, the hair growth inhibition apparatus 100 can
perform the hair growth inhibition process while the sheet
member 210 is left attached to the skin. Thus, the burden
on the user in the hair growth inhibition process can be
reduced.
[0022] In the hair growth inhibition apparatus 100, a
single temperature sensor 220 may be disposed on the
sheet member 210 instead of the plurality of temperature
sensors 220. Also, in the hair growth inhibition apparatus
100, a single light emitting element 230 may be disposed
on the sheet member 210 instead of the plurality of light
emitting elements 230.

Second Embodiment

[0023] A second embodiment of the present disclosure
is a specific example in which the present disclosure is
applied to a small sheet that can be attached to the skin
on the face.

Appearance and Structure of Hair growth inhibition Ap-
paratus

[0024] First, the appearance and structure of a hair
growth inhibition apparatus according to the present em-
bodiment will be described.

Appearance of Hair growth inhibition Apparatus

[0025] Fig. 2 is a diagram illustrating an example of the
appearance of the hair growth inhibition apparatus ac-
cording to the present embodiment and the manner in
which the hair growth inhibition apparatus is used.
[0026] As illustrated in Fig. 2, the hair growth inhibition
apparatus 100 includes a sheet device 200 and a control
unit 300.
[0027] The sheet device 200 is, for example, a rectan-
gular sheet-shaped device that is slightly longer than an
eyebrow.
[0028] The sheet device 200 includes an elastic and
flexible sheet member as a base material. The sheet de-
vice 200 is configured such that the state in which the
sheet device 200 is closely attached to skin 500 can be
maintained by surface tension. Therefore, as illustrated
in Fig. 2, for example, the sheet device 200 can be at-
tached to the skin in a region above an eyebrow while
being deformed so that one long side thereof extends
along the upper contour of the eyebrow. The sheet mem-
ber may be made of, for example, an energy ray-cured
composition containing an acryloyl group-terminated
urethane polymer and an acrylic monomer (see Japa-
nese Unexamined Patent Application Publication No.
2013-168575). To ensure sufficient adhesion, a biocom-
patible adhesive, such as a spirit gum, a silicone adhe-
sive, or a latex adhesive, may be additionally used.
[0029] A plurality of temperature sensors and a plural-
ity of light emitting elements (not shown) are arranged
on a surface of the sheet member, which is the base
member, at a side at which the sheet member is closely
attached to the skin. The detailed structure of the sheet
device 200 including the arrangement of the temperature
sensors and light emitting elements will be described be-
low.
[0030] The sheet device 200 may also be applied to
another part of the face, such as the part where the beard
grows.
[0031] The control unit 300 is a device protected by a
housing made of a material such as plastic. As described
below, the control unit 300 has a function of controlling
the operation of each temperature sensor and each light
emitting element. The control unit 300 is connected to
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the sheet device 200 by a cable 400.
[0032] Although not illustrated, the cable 400 includes
signal lines that connect the control unit 300 to each of
the temperature sensors and each of the light emitting
elements. The length of the cable 400 may be such that,
for example, the control unit 300 can be placed in a pocket
of the user’s clothes in the state in which the sheet device
200 is placed on the user’s face.

Structure of Sheet Device

[0033] Fig. 3 is a diagram illustrating an example of the
structure of the sheet device 200. Here, a portion of the
entire sheet device 200 is illustrated.
[0034] Referring to Fig. 3, the sheet device 200 is struc-
tured such that a temperature sensor 220 and light emit-
ting elements 230 are embedded in a sheet member 210.
[0035] The temperature sensor 220 has a temperature
detection surface that is exposed at a surface of the sheet
member 210 that is closely attachable to the skin (here-
inafter referred to as an "inner surface"). Thus, in a state
in which the sheet device 200 is attached to the skin, the
temperature sensor 220 detects the temperature of the
skin in a region around the temperature sensor 220. The
temperature sensor 220 may be, for example, one in
which an organic molecular layer of an organic thin-film
transistor is formed of a phthalocyanine nano-size struc-
ture (see, for example, International Publication No.
2013/151128).
[0036] Fig. 4 is a diagram illustrating an example of the
schematic structure of the temperature sensor 220 in the
case in which an organic thin-film transistor is used.
[0037] Referring to Fig. 4, the temperature sensor 220
is structured such that a gate insulating layer 623 and an
organic molecule layer 624 are stacked on a gate elec-
trode layer 622 arranged on a surface of an elastic base
member 621. Furthermore, the temperature sensor 220
is structured such that a source electrode 625 and a drain
electrode 626 are arranged separately from each other
on a surface of the organic molecule layer 624. A portion
of the sheet member 210 may constitute the elastic base
member 621 of the temperature sensor 220.
[0038] Each of the light emitting elements 230 illustrat-
ed in Fig. 3 has a light emitting surface that is exposed
at the inner surface of the sheet member 210. Thus, in
the state in which the sheet device 200 is attached to the
skin, each light emitting element 230 emits predeter-
mined light that has a hair growth inhibition effect toward
the skin in a region around the light emitting element 230.
Each light emitting element 230 is a light emitting diode
(LED) element or a light emitting unit including a plurality
of LED elements that emits predetermined light for the
hair growth inhibition process. Each light emitting ele-
ment 230 may be, for example, an organic LED element
formed by printing by using a light emitting polymer de-
scribed in Japanese Unexamined Patent Application
Publication No. 2013-179107.
[0039] The predetermined light having a hair growth

inhibition effect is, for example, light in a near-infrared
region having a wavelength of 800 to 1000 nm and an
intensity that realizes an amount of radiation of 10
mW/cm2 on the surface of the skin. In this case, the dis-
tribution (density) of the light emitting elements 230 ar-
ranged on the sheet member 210 is such that the amount
of radiation of 10 mW/cm2 can be realized over the entire
skin area of each block 212.
[0040] The above-mentioned amount of radiation is
smaller than that in the related art. However, even when
the amount of radiation is small, stress due to generated
heat can be applied to melanin of hair roots in a dermal
layer. The hair roots can be inactivated and hair growth
can be inhibited by increasing the accumulated amount
of radiation by, for example, repeating the radiation over
several days to increase the process time (see "Skin Im-
provement and Hair Growth Suppression with Low-Pow-
er Xenon Flash" written by Masato Kinoshita, Masako
Yamasaki, Kaori Naganuma, Kaname Okuno, Takashi
Matsuzaki, and Toshitatsu Nogita in Panasonic Electric
Works technical report Vol. 58, No. 2, Panasonic Electric
Works, June 2010, p. 13-18)
[0041] As illustrated in Fig. 3, the sheet member 210
includes a grid-shaped light-shielding wall 211 that di-
vides the sheet member 210 into a plurality of segments.
The sheet device 200 includes a single temperature sen-
sor 220 and four light emitting elements 230 in each of
the segments (hereinafter referred to as "blocks") 212
into which the sheet device 200 is divided by the light-
shielding wall 211. The size of each block 212 is, for
example, 5 mm to 10 mm square.
[0042] The light-shielding wall 211 is made of a mate-
rial having a low optical transparency, such as a material
obtained by adding carbon, which is a biocompatible ma-
terial, to the material of the sheet member 210. The height
of the light-shielding wall 211 is equal to the thickness of
the sheet member 210. Thus, the light-shielding wall 211
has a function of preventing light from passing there-
through between the blocks.
[0043] The light-shielding wall 211 having the above-
described structure prevents light emitted from the light
emitting elements 230 in each block 212 from being in-
cident on the skin in another block 212. The light-shield-
ing wall 211 can be formed by, for example, a method
for manufacturing the sheet member 210 in multiple steps
as described in Japanese Unexamined Patent Applica-
tion Publication No. 2013-168575.
[0044] As described below, in the hair growth inhibition
apparatus 100, the emission of light is simultaneously
started in all of the blocks 212. Then, in each block 212,
the emission of light is stopped when the skin tempera-
ture in the block 212 becomes higher than or equal to a
predetermined threshold. The light-shielding wall 211
prevents light emitted from a block 212 in which the emis-
sion of light has not yet been stopped from leaking into
a block 212 in which the emission of light has been
stopped. Thus, in the hair growth inhibition apparatus
100, owing to the light-shielding wall 211, the emission
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of light toward the skin can be turned on and off in units
of blocks with high accuracy.
[0045] In the present embodiment, it is assumed that
the sheet device 200 includes L blocks 212 having ap-
proximately the same size. The operation of the sheet
device 200 is controlled for each of the blocks 212 that
are separated from each other by the light-shielding wall
211.

Functional Structure of Hair Growth Inhibition Apparatus

[0046] Fig. 5 is a diagram illustrating an example of the
functional structure of the hair growth inhibition apparatus
100.
[0047] Referring to Fig. 5, the hair growth inhibition ap-
paratus 100 includes 1st to Mth temperature sensors 2201
to 220M and 1st to Nth light emitting elements 2301 to
230N arranged on the sheet device 200, and an informa-
tion storage unit 310 and an operation determination unit
320 included in the control unit 300.
[0048] The information storage unit 310 stores a block
information table in advance. The block information table
shows which temperature sensor 220 and which light
emitting elements 230 belong to each of the above-de-
scribed blocks 212.
[0049] Fig. 6 shows an example of a block information
table.
[0050] As illustrated in Fig. 6, a block information table
610 contains, in association with identification informa-
tion 611 of each block 212, identification information 612
of a single temperature sensor 220 arranged in the block
212 and identification information 613 of four light emit-
ting elements 230 arranged in the block 212.
[0051] For example, the skin area in which the first tem-
perature sensor 2201 detects the temperature corre-
sponds to the skin area in which the first to fourth light
emitting elements 2301 to 2304 arranged around the first
temperature sensors 2201 emit light. Therefore, when
the operation the light emitting elements 230 is controlled
on the basis of the detection results obtained by the tem-
perature sensors 220 in units of blocks 212, light can be
emitted in accordance with the temperature of each part
of the skin.
[0052] The operation determination unit 320 illustrated
in Fig. 5 is connected to each of the 1st to Mth temperature
sensors 2201 to 220M and each of the 1st to Nth light
emitting elements 2301 to 230N by the cable 400 (see
Fig. 2) that connects the control unit 300 and the sheet
device 200 to each other and signal lines (not shown)
embedded in the sheet device 200.
[0053] Accordingly, the operation determination unit
320 is capable of outputting a control signal to each tem-
perature sensor 220 to control the operation of the tem-
perature sensor 220, and receiving a detection value out-
put from each temperature sensor 220. The operation
determination unit 320 is also capable of outputting a
control signal to each light emitting element 230 to control
the operation of the light emitting element 230.

[0054] In the present embodiment, the operation de-
termination unit 320 controls the light emitting elements
230 in each block in the same light emission pattern. The
light emission pattern is, for example, that of intermittent
pulse light emitted at a predetermined output level, a pre-
determined period, and a predetermined duty ratio. More
specifically, the light emission pattern is a pattern in
which, for example, an output period in which light is emit-
ted from each light emitting element 230 at a maximum
power for 3 seconds and an output stop period in which
no light is emitted from each light emitting element 230
for 5 seconds are repeated. In the output period, a light
emission period of 0.05 seconds and a light non-emission
period of 0.05 seconds may be repeated.
[0055] The operation determination unit 320 deter-
mines the operation of the light emitting elements 230
arranged in each block 212 on the basis of the detection
value obtained by the temperature sensor 220 arranged
in that block 212. More specifically, when the skin tem-
perature becomes higher than or equal to a predeter-
mined threshold, the operation determination unit 320
stops the emission of light from the corresponding light
emitting elements 230. The predetermined threshold is
preset in the operation determination unit 320 or the in-
formation storage unit 310. The predetermined threshold
is, for example, 42 degrees.
[0056] Although not illustrated, the control unit 300 in-
cludes a central processing unit (CPU), a read only mem-
ory (ROM) that stores a control program, and a working
memory, such as a random access memory (RAM). In
this case, the function of each part of the control unit 300
is realized by causing the CPU to execute the control
program.
[0057] In addition, although not illustrated, the control
unit 300 includes a power supply unit and an operation
unit including a key switch or the like. The power supply
unit supplies electric power for operating the CPU and
the sheet device 200. The operation unit receives com-
mands for various operations including an operation of
starting the hair growth inhibition process from the user.
[0058] With the above-described structure, the hair
growth inhibition apparatus 100 is capable of irradiating
skin with light while the sheet member 210 is attached
to the skin. Also, the hair growth inhibition apparatus 100
is capable of irradiating each part of the skin with light in
accordance with the temperature of that part to prevent
cold burn or the like.

Operation of Hair Growth Inhibition Apparatus

[0059] Next, the operation of the hair growth inhibition
apparatus 100 will be described.
[0060] Fig. 7 is a flowchart of an example of the oper-
ation of the hair growth inhibition apparatus 100.
[0061] When the user performs an operation of issuing
an operation start command while the sheet device 200
is attached to the user’s skin, the hair growth inhibition
apparatus 100 starts the following process.
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[0062] First, in Step S1100, the operation determina-
tion unit 320 starts the light emission in each block 212
over the entire region of the sheet device 200.
[0063] Then, in Step S1200, the operation determina-
tion unit 320 selects one of the blocks 212 in which the
light emission is being performed. The operation deter-
mination unit 320 regards an interval between the points
at which Step 1800 is performed as a single process cy-
cle.
[0064] Then, in Step S1300, the temperature sensor
220 in the block 212 that is being selected detects the
skin temperature.
[0065] Then, in Step S1400, the operation determina-
tion unit 320 determines whether or not the detected skin
temperature is higher than or equal to the predetermined
threshold (42 degrees). When the skin temperature is
higher than or equal to the predetermined threshold (YES
in S1400), the operation determination unit 320 proceeds
the process to Step S1500. When the skin temperature
is lower than the predetermined threshold (NO in S1400),
the operation determination unit 320 proceeds the proc-
ess to Step S1600.
[0066] In Step S1500, the operation determination unit
320 stops the light emission in the selected block, and
proceeds the process to Step S1600.
[0067] In Step S1600, the operation determination unit
320 determines whether or not there is a block 212 that
has not yet been selected in the current cycle and in
which the light emission is being performed. If there is
an unselected block 212 in which the light emission is
being performed (YES in S1600), the operation determi-
nation unit 320 proceeds the process to Step S1700. In
the case where there is no unselected block 212 in which
the light emission is being performed (NO in S1600), the
operation determination unit 320 proceeds the process
to Step S1800.
[0068] In Step S1700, the operation determination unit
320 selects one of the unselected blocks 212 in which
the light emission is being performed, and returns the
process to Step S1300.
[0069] In Step S1800, the operation determination unit
320 determines whether or not there is a block 212 in
which the light emission is being performed. When there
is a block 212 in which the light emission is being per-
formed (YES in S1800), the operation determination unit
320 proceeds the process to Step S1900. When there is
no block 212 in which the light emission is being per-
formed (NO in S1800), the operation determination unit
320 ends the process.
[0070] In Step S1900, the operation determination unit
320 determines whether or not a predetermined time has
elapsed since the light emission over the entire region of
the sheet device 200 was started in Step S1100. The
predetermined time is a time set in the operation deter-
mination unit 320 or the information storage unit 310 in
advance as a time short enough to prevent cold burn.
Time measurement is performed by using, for example,
a timer (not shown) mounted in the control unit 300.

[0071] When it is determined that the predetermined
time has not yet elapsed (NO in S1900), the operation
determination unit 320 returns the process to Step
S1200. When it is determined that the predetermined
time has elapsed (YES in S1900), the operation deter-
mination unit 320 ends the process.
[0072] Thus, the hair growth inhibition apparatus 100
performs the light emission in each block while monitor-
ing the skin temperature. With this operation, the hair
growth inhibition apparatus 100 is capable of performing
the light emission as actively as possible while preventing
the skin from being damaged due to a temperature in-
crease or the like.
[0073] The user uses, for example, the sheet device
200 once every day for several days to several weeks.
As a result, the hair roots are inactivated and hair growth
is inhibited.

Effects of Hair Growth Inhibition Apparatus

[0074] As described above, with the hair growth inhi-
bition apparatus 100 according to the present embodi-
ment, the skin can be irradiated with light while the sheet
member 210 is attached to the skin. In addition, the light
emission can be stopped at the time when the skin tem-
perature reaches the predetermined threshold. Accord-
ingly, the hair growth inhibition apparatus 100 is capable
of performing the hair growth inhibition process safely
while the sheet member 210 is left attached to the skin.
Therefore, the burden on the user in the hair growth in-
hibition process can be reduced.
[0075] In addition, with the hair growth inhibition appa-
ratus 100 according to the present embodiment, the hair
growth inhibition process can be performed without the
use of hands. Therefore, the user can perform other ac-
tivities or operations while using the hair growth inhibition
apparatus 100.
[0076] In addition, the hair growth inhibition apparatus
100 according to the present embodiment can be used
continuously for a long time. Therefore, the hair growth
inhibition effect can be achieved even when the amount
of radiation is small. In other words, with the hair growth
inhibition apparatus 100 according to the present em-
bodiment, not only can the stress on the skin be reliably
reduced, but the maximum current value of the entire
apparatus required to emit light can be reduced.
[0077] The arrangement of the blocks 212, the blocks
212 to be controlled, the arrangement and number of the
temperature sensors 220 and the light emitting elements
230 in each block, and the shape of the blocks 212 are
not limited to those in the above-described example.

Other Examples of Light Emission Pattern

[0078] The stress on the skin can be reduced by inter-
mittently emitting light as in the above-described light
emission pattern. In this case, each light emitting element
230 has periods in which light is emitted and periods in
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which light is not emitted.
[0079] Accordingly, the operation determination unit
320 may determine the operation of each light emitting
element 230 so that electricity supplying periods (light
emitting periods) in which a current is supplied to the light
emitting elements 230 do not overlap in at least some of
the 1st to Nth light emitting elements 2301 to 230N.
[0080] For example, the operation determination unit
320 may divide the blocks 212 into two groups such that
the blocks 212 belonging to the respective groups are
arranged in a checkerboard pattern, and control the op-
eration timing of the light emitting elements 230 so that
the light output periods of the blocks in the two groups
do not overlap. Alternatively, in the case where a plurality
of light emitting elements 230 are arranged in each block,
the operation determination unit 320 shifts the light emit-
ting times of the light emitting elements 230 with respect
to each other in each block.
[0081] Thus, with the hair growth inhibition apparatus
100, the required maximum current value can be further
reduced.

Control of Amount of Radiation Based on Skin Condition

[0082] An appropriate amount of radiation differs in ac-
cordance with the skin condition, such as the skin color
or the amount of moisture in the skin. For example, since
dark skin more easily absorbs optical energy than light
skin, the hair growth inhibition process for dark skin may
be performed with a relatively small amount of radiation.
In addition, the amount of radiation may be reduced in
areas where moles, blemishes, etc., are present and the
skin is darker than in other areas.
[0083] Accordingly, the hair growth inhibition appara-
tus 100 may include, for example, skin condition sensors
that are arranged on the sheet member 210 to detect
information related to the skin condition, and change the
amount of radiation of light for each light emitting element
230 in accordance with the detection results of the skin
condition sensors.
[0084] In the case where the skin condition sensors
are color tone sensors, the operation determination unit
320 sets the outputs of the light emitting elements 230
to higher levels for darker skin colors. The amount of
radiation can be controlled for the entire region of the
sheet device 200 together or for each segment (block
212). In the latter case, the hair growth inhibition appa-
ratus 100 needs to include a color tone sensor for each
segment and determine the amount of radiation for each
segment on the basis of the detection result of the color
tone sensor. To determine the amount of radiation, the
operation determination unit 320 may refer to a table in
which color tones and amounts of radiation (drive current
values) to be set for the light emitting elements 230 are
stored in association with each other.
[0085] Each color tone sensor may be, for example, a
device described in "Trend in Research on Organic Im-
aging Devices" written by Satoshi Aihara and Misao

Kubota in NHK STRL R&D No. 132, NHK Science &
Technology Research Laboratories, March 2012, pp.
4-11. In this device, three primary colors, R, G, and B,
are captured with organic semiconductors. The light re-
ceiving surface of each color tone sensor may be at a
position closer to the central region of the sheet member
210 than the inner surface of the sheet member 210. For
example, in the state in which the inner surface of the
sheet member 210 is closely attached to the skin, the
light receiving surface may be at about 100 micrometers
away from the skin.
[0086] The light emitting elements 230, for example,
may be used as light sources that are necessary to detect
the skin color with the color tone sensors. Alternatively,
additional light emitting elements that emit white light and
that are also arranged on the sheet member 210 may be
used.

Another Example of Sheet Shape

[0087] In the above-described embodiment, the sheet
device 200 is a small sheet that can be attached to the
skin on the face. However, the size and shape of the
sheet device 200 is not limited to this.
[0088] For example, the sheet device 200 may have a
three-dimensional shape that follows the shape of the
face or body.
[0089] Fig. 8 is a diagram illustrating another example
of the appearance of the hair growth inhibition apparatus
100 and the manner in which the hair growth inhibition
apparatus 100 is used. Fig. 8 corresponds to Fig. 2.
[0090] As illustrated in Fig. 8, the sheet device 200 has,
for example, a cylindrical shape so as to cover a leg (shin
and calf) 700. Since the sheet member 210 is elastic and
flexible, the sheet device 200 deforms along the shape
of the leg 700 and is closely attached to the entire region
of the leg 700. The state in which the sheet device 200
is closely attached to the leg 700 is maintained by the
elasticity of the sheet member 210, frictional force be-
tween the sheet member 210 and the skin, and surface
tension.
[0091] With this hair growth inhibition apparatus 100,
a large skin area can be simultaneously subjected to the
hair growth inhibition process.
[0092] Even when the sheet device 200 has a planar
shape, since the sheet device 200 is elastic and flexible,
it can be closely attached to the face or body having a
three-dimensional shape to a certain degree. For exam-
ple, a sheet device 200 with a size of about 20 cm 3 10
cm is suitable for the hair growth inhibition process on
the back of the neck, a forearm, or a lower abdominal
region.
[0093] There may be a case in which the sheet device
200 includes a region in which the hair growth inhibition
process is not performed. For example, when the sheet
device 200 is configured to cover the entire forehead in-
cluding eyebrows, the eyebrow regions may be excluded
from an area subjected to the hair growth inhibition proc-
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ess. The eyebrow regions may either be set in advance,
or be input to the control unit 300 by the user through a
personal computer (PC), a smart phone, or the like. Al-
ternatively, shapes of eyebrows may be accumulated in,
for example, a server via the Internet or the like, and the
user may select and download one of the shapes of the
eyebrows into the control unit 300. In this case, the control
unit 300 is, of course, required to have a communicating
function.

Other Modifications

[0094] The amount of light emitted from the sheet de-
vice 200 toward the skin may be larger than that in the
above-described example depending on the output per-
formance of the light emitting elements 230 and the heat
resistance of the sheet device 200. In this case, similar
to the related art, the hair growth inhibition apparatus 100
is capable of destroying the hair root cells, and the hair
growth inhibition (or hear removing) process can be more
effectively performed.
[0095] At least one of the functions of the control unit
300 according to the above-described second embodi-
ment may be provided by a device having another func-
tion as the main function, such as a mobile phone.
[0096] Alternatively, the above-described functions
may be provided in a network server. In other words, at
least one of the functions of the hair growth inhibition
apparatus may be realized through cloud computing. In
this case, the operation determination unit needs to in-
clude at least a communication unit. More specifically,
the operation determination unit needs to transmit data
representing the skin temperature to the server and re-
ceive the timing for stopping the light emission.
[0097] In addition, the hair growth inhibition apparatus
100 may include operation determination units 320 for
the respective blocks, each operation determination unit
320 operating the corresponding block. In this case, for
example, each operation determination unit 320 may be
a comparator circuit that compares the output signal of
the corresponding temperature sensor 220 with a prede-
termined threshold and outputs the result of the compar-
ison to the corresponding light emitting elements 230 as
a control signal.
[0098] A hair growth inhibition apparatus according to
the present disclosure includes a sheet member capable
of being attached to skin, a first temperature sensor that
is disposed on the sheet member and detects a temper-
ature of the skin, and a first light emitting element that is
disposed on the sheet member and emits light toward
the skin in accordance with a first temperature detected
by the first temperature sensor.
[0099] In the above-described hair growth inhibition
apparatus, the first light emitting element may stop emit-
ting the light when the first temperature has become high-
er than or equal to a predetermined threshold.
[0100] In the above-described hair growth inhibition
apparatus, the sheet member may be divided into a plu-

rality of segments, each of the plurality of segments hav-
ing a temperature sensor which detects a temperature
of the skin and a light emitting element which emits light
toward the skin in accordance with the temperature de-
tected by the temperature sensor, the plurality of seg-
ments may include a first segment having the first tem-
perature sensor and the first light emitting element, and
the hair growth inhibition apparatus may further include
an operation determination unit that determines an op-
eration of the light emitting element on the basis of the
detected temperature.
[0101] In the above-described hair growth inhibition
apparatus, the sheet member may include a light-shield-
ing wall that divides the sheet member into the plurality
of segments and prevents the light emitted from each
segment from being incident on the skin in another seg-
ment.
[0102] In the above-described hair growth inhibition
apparatus, the operation determination unit may deter-
mine the operation of the light emitting element so that
an electricity supply period in which a current is supplied
to the light emitting element do not overlap with an elec-
tricity supply period in which a current is supplied to an-
other light emitting element.
[0103] In the above-described hair growth inhibition
apparatus, the first light emitting element intermittently
may emit the light at a predetermined output level, for a
predetermined period, and at a predetermined duty ratio.
[0104] The above-described hair growth inhibition ap-
paratus may further include a skin condition sensor that
is disposed on the sheet member and detects information
related to a condition of the skin, and the first light emitting
element may vary an amount of the emitted light in ac-
cordance with a result detected by the skin condition sen-
sor.
[0105] A hair growth inhibition method according to the
present disclosure includes detecting, with a temperature
sensor disposed on a sheet member capable of being
attached to skin, a temperature of the skin, and operating
a light emitting element disposed on the sheet member
in accordance with the detected temperature and emit-
ting the light toward the skin.
[0106] The present disclosure is effective as a hair
growth inhibition apparatus and a hair growth inhibition
method capable of reducing the burden on the user in a
hair growth inhibition process.

Claims

1. A hair growth inhibition apparatus comprising:

a sheet member capable of being attached to
skin;
a first temperature sensor that is disposed on
the sheet member and detects a temperature of
the skin; and
a first light emitting element that is disposed on
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the sheet member and emits light toward the
skin in accordance with a first temperature de-
tected by the first temperature sensor.

2. The hair growth inhibition apparatus according to
Claim 1, wherein the first light emitting element stops
emitting the light when the first temperature has be-
come higher than or equal to a predetermined
threshold.

3. The hair growth inhibition apparatus according to
Claim 1,
wherein the sheet member is divided into a plurality
of segments, each of the plurality of segments having
a temperature sensor which detects a temperature
of the skin and a light emitting element which emits
light toward the skin in accordance with the temper-
ature detected by the temperature sensor,
wherein the plurality of segments including a first
segment having the first temperature sensor and the
first light emitting element, and
wherein the hair growth inhibition apparatus further
comprises an operation determination unit that de-
termines an operation of the light emitting element
on the basis of the detected temperature.

4. The hair growth inhibition apparatus according to
Claim 3, wherein the sheet member includes a light-
shielding wall that divides the sheet member into the
plurality of segments and prevents the light emitted
from each segment from being incident on the skin
in another segment.

5. The hair growth inhibition apparatus according to
Claim 3, wherein the operation determination unit
determines the operation of the light emitting ele-
ment so that an electricity supply period in which a
current is supplied to the light emitting element do
not overlap with an electricity supply period in which
a current is supplied to another light emitting ele-
ment.

6. The hair growth inhibition apparatus according to
Claim 1, wherein the first light emitting element in-
termittently emits the light at a predetermined output
level, for a predetermined period, and at a predeter-
mined duty ratio.

7. The hair growth inhibition apparatus according to
Claim 1, further comprising:

a skin condition sensor that is disposed on the
sheet member and detects information related
to a condition of the skin,
wherein the first light emitting element varies an
amount of the emitted light in accordance with
a result detected by the skin condition sensor.

8. A hair growth inhibition method comprising:

detecting, with a temperature sensor disposed
on a sheet member capable of being attached
to skin, a temperature of the skin; and
operating a light emitting element disposed on
the sheet member in accordance with the de-
tected temperature and emitting the light toward
the skin.
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