
[Document Name] Description  [Title of Invention] METHOD FOR
INCREASING MOISTURE CONTENT OF SKIN SURFACE AND IMPROVING
MOISTURE-RETAINING FUNCTION OF DERMIS AND BEAUTY APPARATUS THEREFOR
[Technical Field] [0001]      The present invention relates to a
method for increasing a moisture content of a skin and skin
elasticity by ions, and a facial care apparatus for increasing the
moisture content of a skin and skin elasticity. [Background Art]
[0002]       Conventionally, in order to increase the moisture
content of a skin and improve skin elasticity, the method of coating
the skin with a coating agent containing a moisturizing component has
been generally carried out. Besides, Patent Literature 1 discloses
the method which suppresses drying of a skin and increasing the
moisture content of the skin by increasing the moisture content of
the environment by spraying moisture into the air by a humidifying
device. Further, Patent Literature 2 discloses the method which
condenses the moisture in the  



air, atomizes the condensed moisture and sprays it, but this method
needs to provide the function of making the temperature of the air
low for condensation of the moisture and causing dew condensation and
flocculation, and needs to use an expensive element such as a Peltier
element. Further, there have been the problems that the power
consumption increases and the device is upsized at the same time.
[0003]       Further, an electric field is further applied to
generated steam to change the steam to charged water droplets called
"steam ions", and the water droplets are supplied. (For example,
Patent Literature 3)      Further, recently, water droplets of a nano
size are made by using an ultrasonic element, an electric field is
further applied to the water droplets, and the charged water droplets
in the form of ultra-fine particles are made and supplied. (For
example, Patent Literature 4)      Explaining the device according to
FIG. 18, water for making steam is supplied to a boiler 10, and is
warmed by a heater 9 to generate steam instantly. Subsequently, the
steam is subjected to corona discharge with an ion steam generator 11
to contain ions, and is injected to a face from an ejection port 8.
However, if the water in the tank which is supplied to generate
steam, mist and the like becomes insufficient,  water has to be added
thereto, and much effort is required.      Further, the water in the
supply water tank is left for a long time, whereby saprophytic
bacteria increase, and the water may be in an unhygienic state. If
Legionella pneumophila and the like have grown, a trouble is likely
to occur to the users, and as a result, usability is reduced. 



[Citation List] [Patent Literature] [0004]       [Patent Literature
1] Japanese Patent Laid-Open Publication No. 2009-78245       [Patent
Literature 2] Japanese Patent Laid-Open Publication No. 2006-61407
[Patent Literature 3] Japanese Patent Laid-Open Publication No.
2007-75243       [Patent Literature 4] Japanese Patent Laid-Open
Publication No. 2007-296284 [Summary of Invention] [Technical
Problem] 



[0005]      The present invention is invented in view of the above
described conventional problems, and provides a  beauty apparatus
which does not need to generate steam, mist and the like. [Solution
to Problem] [0006]      The outline of the solution to the problem
according to the present invention will be described hereinafter.
A method for increasing a moisture content in a human skin surface
and improving skin elasticity of the present invention irradiates a
human skin surface with positive and negative ions which are
generated by an electric discharge to increase the moisture content
of a skin and improve the skin elasticity.      The present method
brings about the effect of increasing a skin moisture content and
improving skin elasticity by the ions generated by an electric
discharge and does not perform humidification using water, and
therefore, the humidity in a room does not rise. Further, the
moisture in the air is not condensed, and therefore, the advantages
are provided, that the device cost does 



not significantly increase, the power consumption is small and the
device is not upsized. [0007]      Further, the method for increasing
a moisture content in a human skin surface and improving skin
elasticity is characterized in that concentrations of the positive
and negative ions are each 7000/cm3 or more.      As a result of
performing a study by changing the concentrations of the positive and
negative ions, it has become obvious that the effect of increasing
the skin moisture content and the effect of improving skin elasticity
can be obtained by generating ions of 7000/cm3 or more.      Further,
the method for increasing a moisture content in a human skin surface
and improving skin elasticity of the present invention uses
H304.(H20)m (m = a natural number such as 0, 1, 2, 3as the positive
ions, and 02-(H20)n (n = a natural number such as 0, 1, 2, 3as the
negative ions.      The mechanism of the effect of increasing the
skin moisture content by both the positive and negative ions is not
clear, but it is conceivable that 



1) By simultaneous irradiation with H+ ions and O2- ions, -OH groups
adhere to a skin surface, the skin surface is locally hydrophilized,
and water molecules adhere and easily penetrates into the skin.  2)
Water molecules surrounding the ions are taken into the skin, and the
like.      The water molecules surrounding the ions are due to the
water molecules which are originally present in t he air, and the
amount of the water molecules which are in  contact with a skin is
not significantly increased. Accordingly, it is conceivable that a
large skin moisture increasing effect cannot be obtained by 2), and
it is obvious that 1) brings about a large effect.      From the
present mechanism, it is important to contain H+ and 02- as ions, and
it is estimated that thereby, OH groups are generated, and the effect
of increasing the skin moisture is brought about.      Meanwhile,
skin elasticity generally depends on the composition of a deeper
portion (dermis) of a skin. Improvement of the skin elasticity is
considered to be the result that the moisture of the skin surface
increases to thereby increase the content of the moisture kept in the
dermis, and the elasticity of the skin is improved. More
specifically, the skin elasticity improving effect is estimated as
being obtained as the secondary action of the effect of increasing
the skin moisture content by ions. [0008]      A beauty apparatus of
the present invention includes a blower, and a casing in which the
blower is contained, and a blowoff port for blowing air sucked by the
blower to outside, and a suction port for sucking the air from
outside are formed, and is characterized by further including ion
generation means downstream of the blower in the casing, and in that
the ion generation means 



generates positive ions H30s(H20)m (m is 0 or an optional natural
number), and negative ions 02-(H20)n (n is 0 or an optional natural
number).       The beauty apparatus of the present invention includes
a configuration including changing means of a downflow velocity and a
downflow direction of air that is placed at a downstream side of the
blower and an upstream side of the ion generation means to enhance an
air blowing velocity in a vicinity of the ion generation means and to
turn a blowing direction of the air from the blowoff port. [0009]
Furthermore, the beauty apparatus of the present invention includes a
configuration including control means that controls an air blowing
amount of the blower, and an ion generation amount of the ion
generation means, in the casing, and wind velocity detection means at
the blowoff port, wherein when the wind velocity detection means
detects that a blowoff wind velocity at the blowoff port is a
predetermined value or more, the control means controls a wind
velocity of the blower to be a predetermined value or less, or
including an ion detector that detects an ion concentration at the
blowoff port in the casing, wherein when the ion detector detects an
ion concentration of a predetermined value or less, the control means
controls the ion generation means to make a  generation amount of
ions an ion concentration of the predetermined value or more. [0010]
The beauty apparatus of the present invention irradiates a user with
the positive and negative ions which are generated by using the ion
generation element by carrying the positive and negative ions by an
air flow at a low speed, and increases the concentration of the ions
for irradiating the skin surface to a predetermined value or more,
whereby the positive and negative ions react to produce water, which
can moisten the skin and can improve the elasticity of the skin.
Further, the blowoff port ion detector is included so that the ion
concentration becomes high when the ions which are supplied from the
ion generation means are released from the blowoff port, and thereby
the blowoff velocity is controlled to be kept at a low level while
the ion concentration is elevated. 



[Advantageous Effect of Invention] [0011]      The method for
increasing the moisture content in a human skin surface and improving
the moisture retaining function of a dermis, and the beauty apparatus
according to the present invention bring about the effect of
increasing the skin moisture content and the effect of  improving the
skin elasticity by irradiating the skin of a user with the positive
and negative ions which are generated by an electric discharge, and
because the method and apparatus do not perform humidification using
water, the method and apparatus do not require the storage,
replenishment and sanitary supervision of water, or do not increase
the humidity in the room. Further, the method and the apparatus do
not use water, and therefore, the beauty apparatus which can be
easily used at any time can be provided. Further, the skin can be
prevented from being dried by controlling the wind velocity, and the
amount of water generated on the skin surface can be increased by
controlling the ion concentration.      Furthermore, a water storage
tank and a heating device for condensing the moisture in the air are
not required, and therefore, the advantages are provided, that the
entire device can be made compact, the device is easily handled and
portable, the device cost does not significantly increase, the power
consumption is small, and the device is not upsized. [Brief
Description of Drawings] [0012]       [FIG. 1] FIG. 1 is a schematic
view showing the principle of an ion generation element. 



[FIG. 2] FIG. 2 is a schematic view showing an ion generation
apparatus and a blower fan.        [FIG. 3] FIG. 3 is a graph of
change in skin moisture content according to embodiment 1.
[FIG. 4] FIG. 4 is a graph of change in skin moisture content
according to embodiment 2.        [FIG. 5] FIG. 5 is a graph of
change in skin moisture content according to comparative example 1.
[FIG. 6] FIG. 6 is a graph of change in skin moisture content
according to comparative example 2.        [FIG. 7] FIG. 7 is a graph
of change in skin moisture content according to embodiment 2.
[FIG. 8A] FIG. 8A is a graph of change in skin elasticity R5
according to embodiment 2.        [FIG. 86] FIG. 813 is a graph of
change in skin elasticity R7 according to embodiment 2. 



[FIG. 9] FIG. 9 is a conceptual view showing a state of use of a
facial care apparatus of the present invention.        [FIG. 10] FIG.
10 is a conceptual view of a structure of the facial care apparatus
of the present invention.        [FIG. 11] FIG. 11 is a conceptual
view of a wind directing body of the present invention, (a) is a plan
view, (b) is a sectional view taken along the line A-A, and (c) is a
sectional view taken along the line B-B.         [FIG. 12] FIG. 12 is
a conceptual view showing the flow of ions of the present invention.
[FIG. 13] FIG. 13 is an external view of an ion generation device,
(a) is a top view, (b) is a plan view and (c) is a right side view.
[FIG. 14] FIG. 14 is an example of a circuit of the ion generation
device.        [FIG. 15] FIG. 15 is a circuit diagram of a wind
velocity detector.        [FIG. 16] FIG. 16 is a control block
diagram of the facial care apparatus. 



[FIG. 17] FIG. 17 is a circuit diagram of an ion detector.
[FIG. 18] FIG. 18 is a structural view of a conventional facial care
apparatus. [Description of Embodiments] [0013]      A mode for
carrying out the present invention will be described in detail with
reference to the drawings. [Embodiment 1] [0014]       FIG. 1 is a
schematic view explaining the principle of an ion generation element
according to the present invention, and FIG. 2 is a conceptual view
of an ion generation apparatus using the ion generation element.
An ion generation apparatus 6 houses an ion generation element 60
shown in FIG. 1 inside a case. The ion generation element 60 has
voltage application needle electrodes 1 and 2 connected to
high-voltage generation devices 4 and 5, and ground electrodes 3
disposed adjacently to the aforesaid voltage application needle
electrodes. In the ground electrodes 3, the same number of
through-holes 31, which allow the voltage application needle
electrodes 1 and 2 to penetrate therethrough, as the number of
voltages application needle electrodes are placed. The voltage
application needle electrodes 1 and 2 have needle-shaped tip ends,
and are disposed so that the voltage application needle electrodes 1
and 2 are located in centers of through-holes 31 of the ground
electrodes 3 with the voltage application needle electrodes 1 and 2
connected to and supported by the high-voltage generation devices 4
and 5, and the needle-shaped tip ends are each located within the
range of the thickness of the through-hole 31. The high-voltage
generation devices 4 and 5 supply DC pulse voltages to the voltage
application needle electrodes 1 and 2 to cause an electric discharge
to ionize the air in the vicinity of the ground electrodes 3. Ions
generated from the ion generation element 60 of the ion generation
apparatus 6 are released from an opening 61 of the case.
Subsequently, the released ions are diffused into the 



atmosphere by a blowing fan 7 which is installed adjacently to the
ion generation apparatus 6. [0015] The principle of ion generation of
the ion generation element 60 will be described.      As the ion
generation electrodes of the ion generation element 60, the voltage
application needle electrode 1 (positive ion generation electrode)
connected to the high-voltage generation device 4, and the voltage
application needle electrode 2 (negative ion generation electrode)
connected to the high-voltage generation device 5 are included. A DC
pulse voltage is supplied to the aforesaid voltage application needle
electrode 1, and a positive voltage is applied. A DC pulse voltage is
supplied to the voltage application needle electrode 2, and a
negative voltage is applied. By a corona discharge, the air in the
vicinity of the positive ion generation electrode 1 and the ground
electrode 3 is positively ionized, and the air in the vicinity of the
negative ion generation electrode 2 and the ground electrode 3 is
negatively ionized.      The amount (concentration) of the ions which
are generated is regulated according to the voltage/pulse period,
which is applied to the voltage application needle electrodes 1 and 2
by the high-voltage generation devices 4 and 5.  



[0016]      Next, experiments were conducted on change of the
moisture content of a skin by air containing the positive ions and
negative ions generated by the ion generation element 60 and the air
which does not contain the positive ions and negative ions. [0017]
<Experiment method>      A partition plate was placed in the center
of a face which was a test object, and the face was divided into a
left face and a right face. The positive and negative ions which were
generated from the ion generation element were fed (irradiated) to a
left cheek of the face by the fan 7, and only the air which did not
contain ions was blown (irradiated) to a right cheek. In this case,
the distance between the ion generation element and the face was set
at 30 cm. Further, the wind velocity at the face was set at 1 m/sec.
The skin moisture content was measured with WSK-P500U (made by
WaveCyber Corp. trade name).      As a result of analyzing the
structures of the ions generated from the present ion generation
electrodes with a TOF-mass spectrometer (time-of-flight mass
spectrometer), generation of H30+(H20)m (m = a natural number such as
0, 1, 2, 3as positive ions and 02-  (H20)n (n = a natural number such
as 0, 1, 2, 3...)as negative ions was able to be confirmed. 



[0018] Experiment 1      The voltages applied to the positive and
negative ion generation electrodes (high-voltage application needle
electrodes 1 and 2) of the ion generation element by the high-voltage
generation devices 4 and 5 and the pulse periods were regulated so
that the ion concentration on the face became 7,000 /cm3.      The
result of measuring the change of the moisture content of the surface
(skin) in this manner is shown in FIG. 3. The graph shown in FIG. 3
shows the change over time of the moisture contents of the face
(skin) to which the air containing positive and negative ions are
applied (irradiated), and the face (skin) to which only the air
containing no ions is applied (irradiated). According to the graph,
the result that the face (skin) irradiated with positive and negative
ions increased in moisture content of the face (skin) with
irradiation time as compared with the face (skin) irradiated with
only blown air was obtained. [0019] Experiment 2      With the same
method as in experiment 1, the change of the moisture content of the
face (skin) was measured.  



However, the voltages of the high-voltage generation devices 4 and 5
which were applied to the ion generation electrodes (high-voltage
application needle electrodes 1 and 2) and the pulse periods were
regulated so that the concentration of the ions for irradiation was
25000/cm3. The result of measuring the change of the moisture content
of the face (skin) is shown in FIG. 4. According to the graph, the
result that the face (skin) irradiated with the positive and negative
ions increased in the moisture content of the face (skin) with the
irradiated time as compared with the face (skin) irradiated with only
the blown air was obtained. [0020] Comparative example 1 The change
of the moisture content of the face (skin) was measured by the same
method as in example 1. However, the irradiated ions were only
negative ions, and the ion concentration was regulated to 7000/cm3.
The result of measuring the change of the moisture content of the
face (skin) is shown in FIG. 5. According to the result, in the case
of irradiation of only the negative ions, the effect of increasing
the skin moisture content was not obtained as compared with the face
(skin) irradiated with only blown air. [0021] Comparative example 2  



With the same method as in experiment 1, the change of the moisture
content of the face (skin) was measured. However, the voltages which
the high-voltage generation devices 4 and 5 applied to the ion
generation electrodes (high-voltage application needle electrodes 1
and 2) and the pulse periods were regulated so that the concentration
of the ions to be irradiated was 3000/cm3. The result of measuring
the change of the moisture content of the face (skin) is shown in
FIG. 6. According to the result, by irradiation with the ion
concentration of 3000/cm3, the effect of increasing the skin moisture
content was not obtained as compared with the face (skin) irradiated
with only blown air. [0022]      From the above described
experiments, it has been found out that the moisture contents of the
faces (skins) supplied with the positive ions and the negative ions
having the compositions of the positive ions H30+ (m is 0 or an
optional natural number) and the negative ions 02- (H20)n (n is 0 or
an optional natural number) with the ion concentrations set at
7000/cm3 to 25000/cm3 increase over time. [0023] The reason why the
ions are adsorbed by the face (skin) as above is considered to be
because the nano-size water molecules which are generated by the
positive ions  and the negative ions having the compositions of the
positive ions H30"(H20)m (m is 0 or an optional natural number) and
the negative ions 02-(H20)n (n is 0 or an optional natural number)
which are supplied from the ion generation element being intensively
hit against the skin, and are expressed by the following chemical
formulas are effectively adsorbed by the skin. 



(1) H30+ + 02 ->  0E1 + H202 (2) H30+ + 02- 



02H + H20 (3) 2H202 -* 2H20 + 02  



More specifically, it is estimated that by applying H+ ions and 02-
ions to the skin surface at the same time, -OH groups adhere to the
skin surface, the skin surface is locally hydrophilized, water
molecules easily penetrate through the skin, and bring about the
effect of increasing the skin moisture. [0024]      As shown in the
above embodiment, the positive and negative ions which are generated
by an electric discharge increase the moisture contents in the human
skin surfaces. Since the method increases the skin moisture content
by positive and negative ions and does not use water, there is no
increase of saprophytic bacteria, and since humidification is not
performed, the humidity in a room is not elevated. Further, there is
no need to condense moisture in the air, and therefore, the
advantages that the device cost is not increased significantly, the
power consumption is small, and the device is not upsized are
provided. [Embodiment 2] [0025]      Next, the experiment was
conducted on change of the moisture content of a skin and skin
elasticity by the air containing the positive ions and the negative
ions generated by the ion generation element 60 and the air
containing no such ions. 



[0026] <Experiment method>      The test was a single blind test
randomization 2 plots cross-over test. Four days that are 3 days for
the previous observation term and 1 day as the inspection day were
set, and the test was carried out by dividing 16 women with normal
and healthy bodies who were apt to feel drying of their skins into
groups each with four people. The test plots were as follows.
Test plot 1: ion concentration 25,000/cm3 (25,000 group) Test plot 2:
no ion (control group)      The temperature of the test room was
regulated by an air-conditioner with 28C as the target. Further, the
humidity was regulated by a desiccant type dehumidifier with 30 to
40% as the target.  The test subjects washed their faces with a
cleansing milk and a facial cleansing foam, and after 60 minutes from
the face washing, the test subjects were allowed to enter the test
room. The test subjects were allowed to spend 140 minutes in total
that are 20 minutes before operation of the test apparatus, 60
minutes after operation of the test apparatus, and 60 minutes after
stoppage thereof, in the state in which the test subjects lay face up
on their beds. This was carried out once in the morning and once in
the afternoon. As for clothing on the inspection day, the test
subjects wore the same T-shirts and sweat suits. The test subjects
are instructed not to change their daily lives such as their eating
habits and exercises up to then, and their daily lives were grasped
by making them record their living situations such as sleeping hours,
working hours, contents of meals, alcohol intake amounts, the use
situation of medicines, physical conditions and the like in the day
books everyday for 3 days before the inspection day. In consideration
of the influence by meals, the same packed meals were taken by 21
o'clock as the dinner on the day before the inspection day, and
intake of alcohol was prohibited. On the inspection day, the same
meals were taken 1 hour before each of the inspections in the morning
and the afternoon. 



[0027]  (a) Skin moisture content      0 minutes, 10 minutes, 20
minutes, 30 minutes, 40 minutes, 50 minutes and 60 minutes after
operating the ion generation device, and 10 minutes, 20 minutes, 30
minutes, 40 minutes, 50 minutes and 60 minutes after stopping it, the
skin moisture contents at the same spots at 1 cm sideway from the
left eyes were measured by using Corrneometer CM825 (Integral
Corporation, trade name). The result of measuring the change of the
moisture contents of faces (skins) in this manner is shown in FIG. 7.
The graph shown in FIG. 7 shows the change over time of the moisture
contents of the face irradiated with positive and negative ions
(skin: shown by the black squares) and the face which were not
irradiated with the positive and negative ions (skin: shown by the
black circles).      According to the graph, the result was obtained,
that the moisture contents of the faces (skins: shown by the black
squares) irradiated with the positive and negative ions are
continuously higher during irradiation with the positive and negative
ions and after stoppage of the irradiation as compared with the faces
(skins: shown by the black circles) not irradiated therewith. [0028]
(b) Skin elasticity  



0 minute, 10 minutes, 20 minutes, 30 minutes, 40 minutes, 50 minutes
and 60 minutes after operating the ion generation device, and 10
minutes, 20 minutes, 30 minutes, 40 minutes, 50 minutes and 60
minutes after stoppage thereof, the skin elasticity R5 (the
restoration width for 0.1 seconds after starting release with respect
to the suction width for 0.1 seconds after starting suction) and the
skin elasticity R7 (the restoration width for 0.1 seconds after
starting release with respect to total suction width for two seconds)
at the same spots 1 cm under the left eyes were measured by using
Cutometer MPA580 (Integral Corporation, trade name). The result of
measuring the change of the skin elasticity in this manner is shown
in FIGS. 8A and 8B. The graphs shown in FIGS. 8A and BE show the
change over time of the skin elasticity of the face (skin) irradiated
with positive and negative ions and the skin elasticity of the face
(skin) which were not irradiated therewith.      According to the
graphs, the result was obtained, that in the faces (skins: shown by
the black squares) of the test plot I irradiated with the positive
and negative ions, the skin elasticity was continuously improved
during irradiation with the positive and negative ions and after
stopping the irradiation as compared with the faces (skin: shown by
the black circles) of the test plot 2 not irradiated therewith. The
effect of the skin  elasticity appeared slightly later as compared
with that the increase in the skin moisture content appeared
immediately after the irradiation, and therefore, improvement in the
skin elasticity is estimated as the secondary effect by the increase
of the skin moisture content. [0029]      By the above described
experiment, the moisture content of the faces (skins) of the test
plot 1 supplied with ions with the ion concentrations of the positive
ions and the negative ions having the compositions of the positive
ions H30+(H20)m (m is 0 or an optional natural number) and the
negative ions 02-(H20)n (n is 0 or an optional natural number) set as
25,000/cm3 increases over time, and the skin elasticity (moisture
retaining function of dermis) is improved therewith. [Embodiment 3] 



[0030]      Next, a beauty apparatus using the above described ion
generation element will be described.      A mode for carrying out
the beauty apparatus will be described by using the drawing. In an
embodiment shown in the drawing, the case of a facial care apparatus
as a beauty apparatus will be described. [0031]         FIG. 9 is an
explanatory view of a use state of a facial care apparatus
(hereinafter, a facial care apparatus) 100 as a beauty apparatus. The
facial care apparatus 100 is installed by being supported by a
supporting member 101. The facial care apparatus 100 generates
positive ions and negative ions, and is used in such a manner as to
irradiate the face of a user with the ions which are released. [0032]
A structure of the facial care apparatus 100 will be described.
As shown in FIG. 10, the facial care apparatus 100 has a filter 160,
a blower 130, a wind directing body 170, an ion generation device
180, a wind velocity detector 



190 and the like mounted inside a casing 120. Further, switches (not
illustrated) which instruct operation of the devices such as the
blower 130, the ion generation device 180 and the wind velocity
detector 190, a control unit which controls drive of the blower 130,
the wind velocity detector 190, the ion generation device 180 and the
like, an operation display device (not illustrated) and the like are
arranged inside the casing 120. [0033]      When the blower 130 is
operated, inflow air 110a flows into the casing 120 from an inlet
port 140, passes through the wind directing body 170, and includes
ions  generated from the ion generator 180, and the air containing
the ions is released from a release port 150 as released air 110b.
Because the blower 130 and the ion generation device 180 are housed
in a wind tunnel inside the casing 120 of the facial care apparatus
100, the diameter of the casing 120 cannot be configured to be small.
Accordingly, in order to generate ions and transfer/release the ions
more efficiently by the air flowing in, the wind directing body 170
as will be described later is inserted into and placed inside the
casing 120. [0034]      A configuration of the wind directing body
170 will be described according to FIG. 11.      The wind directing
body 170 is installed at a downstream side of the blower 130. The
wind directing body 170 is formed into a disk shape which is fitted
in the casing 120, and a disk-shaped closure plate 171 which closes
air which flows down is placed at a center portion. In a gap 173
between the closure plate 171 and the casing 120, blade pieces 175
for turning the air which flows 



down are placed at a plurality of spots. The blade pieces 175 are
installed to be inclined to change the flow of the passing air to
turn it. In the embodiment, eight of the blade pieces 175 are
disposed at the peripheral edge of the closure plate 171 and around
the  center axis of the casing 120. The air which flows in by the
blower 130 hits against the closure plate 170, and the air current
which has its way closed spouts to the downstream side from the gap
173 at the peripheral portion and flows down. At this time, the
downflow direction of the air current changes along the inclination
of the blade pieces 175 and the air current is turned. This
embodiment has the configuration in which by the eight blade pieces
175, the downflow air turns clockwise on the plan view shown by the
direction A as shown in FIG. 11. [0035]       The ion generator 180
is disposed at the downstream side of the wind directing body 170.
FIG. 13 is an external view of the ion generation device. A voltage
application needle electrode 1 which is connected to a high-voltage
generation device and a ground electrode 3 are included, openings 183
for releasing the positive ions and negative ions generated from the
ion generation element to outside are bored in a lid 181. FIG. 14 is
one example of a circuit of the ion generation device. The example
shows a mode in which a drive circuit 63 and an ion generation unit
60 of the device are connected via a transformer 65. In the
embodiment, the illustrated ion generation device is exemplified, but
as the ion generation device, other ion  generation devices also can
be used as long as the ion generation devices can generate the
aforementioned positive and negative ions. [0036] 



The wind velocity detector 190 is mounted in the vicinity of the
blowoff port 150 at a downstream side of the ion generation device
180. FIG. 15 shows an example of a circuit of the wind velocity
detector. The wind velocity detector 190 keeps a thermistor 195
self-heating, and the temperature of the thermistor 195 is reduced
when an air current passes the thermistor 195. The wind velocity is
detected by the temperature reduction. For detection of a wind
velocity, there are a hot wire type and a thermistor type. Any type
of the conventional wind velocity detectors can be used besides the
illustrated type, and a similar effect is provided. [0037]      The
number of ions which can be released from the ion generation device
180 is significantly influenced by the velocity of the wind which
passes through the vicinity of the discharge electrodes. More
specifically, the velocity of the wind in the vicinity of the
electrodes is higher, the number of the ions which are released
increases more. Accordingly, the wind velocity needs to be increased
as much as possible in the vicinity of the ion generation device 180.
Meanwhile, the upper  limit of the velocity of the wind which is fed
from the blowoff port 150 is approximately 1 m at the utmost to
suppress drying of a face (skin). Thus, the present facial care
apparatus has the wind velocity detector 190 installed at the blowoff
port 150, detects the wind velocity in the vicinity of the blowoff
port 150, and controls the velocity of the wind to be blown off.
[0038]      The quantity of the air passing through the passage gap
173 (wind directing body 170) and the quantity of the air which is
fed from the blowoff port 150 are basically the same. Therefore, the
wind velocity in the vicinity of the ion generation device 180 is
increased by narrowing the passage gap 173, and the sectional area of
the blowoff port 150 is made larger than the passage gap 173, whereby
the velocity of the wind which is fed from the blowoff port 150 can
be made low. The air is compressed by the blowoff port 150 where the
diameter of the casing is made smaller than the other casing
diameter. The air current blown from the blowoff port temporarily
causes contraction in the vicinity of the blowoff port 150, but
thereafter, tends to be expanded. However, if the blowoff (release)
wind velocity is made too low, the air current does not directly
reach the object (face). In order to cause the air current to reach a
distant place, it is effective not to expand the air current, and 



therefore, expansion of the air current which is blown off is
suppressed by turning the downflow air current by the wind directing
body 170. [0039]      FIG. 12 schematically shows the behavior of the
ions in the vicinity of the blowoff port.      The air which is
enhanced in the downflow velocity with the downflow direction changed
by the blade pieces 175 includes the ions (positive and negative
ions) generated from the ion generation device 180, and the air
containing the positive and negative ions (white circles and black
circles) with high density is released from the blowoff port 150 to
an ion compressed region 20 as illustrated. At this time, the port
diameter of the blowoff port 150 is formed to be larger than the
passage gap 173, whereby the release velocity is reduced. Further,
the air which is blown from the blowoff port 150 changes (turns) the
downflow direction by the blade pieces 175, and therefore, is
configured to reach a face in the state with high-density ions
without being expanded. [0040]      As above, in the facial care
apparatus 100, the inflow air 110a taken in from the inlet port 140
by rotation of the fan 130 installed at the upstream side of the
inside of the casing 120 is released as the released  



air 110b from the blowoff port 150 at the most downstream side. The
air which flows in from the inlet port 140 during this while passes
through the filter 160, has the flow direction changed by the wind
directing body 170, includes the ions generated from the ion
generation device 180 and is released to the external air from the
blowoff port 150. [0041] An operation of the facial care apparatus of
the above described explanation will be described hereinafter.
When the operation switch (not illustrated) of the facial care
apparatus 100 is turned on, the blower 130 and the ion generation
device 180 are operated. The external air is sucked into the facial
care apparatus 100, the sucked air is fed to the ion generation
device 180 via the filter 160 and the wind directing body 170. The
air enhanced in wind velocity by the wind directing body 170 passes
through the vicinity of the ion generation device 180 to thereby
become the air containing many ions, and the air containing the ions
is compressed and blown from the blowoff port 150 with the port
diameter made smaller than the other diameters of the casing. The
ions shown by the positive ions (for example, the white circles) and
the negative ions (for example, the black circles) generated by the
ion generation device 180 are carried by the air current which is
turned and flows in  to head for the blowoff port 150. The air is
compressed in the narrow blowoff port 150, and the air which contains
the ions with high density is released to the ion compressed region
20 shown by the dashed line. Because the air which includes the ions
and flows down is in the turned state by the blade pieces 175, the
air keeps the compressed state, and does not expand and is not
reduced in the release speed in the ion compressed region 20. 



[0042]       The ions contained in the air which is supplied from the
facial care apparatus 100 have the compositions of the positive ions
H3OL(H20)m (m is 0 or an optional natural number) and the negative
ions 02-(H20)n (n is 0 or an optional natural number) as described in
embodiment 1. It is conceivable that the positive ions and the
negative ions of a high concentration having the compositions
intensively hit against a face (skin), whereby nano-size water
molecules are generated on the skin surface as expressed by the
following chemical formulas described above, and the water molecules
are effectively adsorbed by the skin. (1) H30+ + 02 -+  0H + H202 (2)



H30+ + 02 -+  02H + H20 (3) 2H202 -+ 2H20 



+ 02  [0043]        The facial care apparatus 100 of the present
invention is of a method which uses water generated by the chemical
reactions as described above, and does not directly spray water.
Therefore, the velocity of the air current hitting a skin and the
concentration of ions are important. Further, if the air current (air
blow) is too fast, the skin is dried due to the air current.
Unlike an ordinary hair drier and air-conditioner such as an air
cleaner, in the facial care apparatus of the present invention the
face of a user in close proximity is the target, and therefore, the
air current which is let off is required to be strictly "gentle". A
distance L from an assumed target (face of a user) is around 30 cm.
The velocity of the wind hitting the face is required to be
approximately 1 m at the maximum. Therefore, it is necessary to blow
air while detecting the velocity of the air current to be fed. [0044]
Thus, generation of ions and the wind velocity will be described.
The number of ions which can be fed out of the ion generation device
180 is significantly influenced by the velocity of the wind which
passes through the vicinity of the discharge electrodes. More
specifically, as the wind velocity is higher, the number of ions
which are released increases more. Accordingly, the wind velocity
needs to 



be increased in the vicinity of the ion generation device 180.
Meanwhile, the upper limit of the velocity of the air which is
released from the blowoff port 150 is approximately 1 m at the utmost
as described above. Because the casing 120 of the facial care
apparatus 100 cannot be configured to be thin for the reason of
housing the blower 130 and the ion generation device, the wind
velocity in the region of the ion generation device 180 is enhanced
by contracting the air current by the wind directing body 170, and
ions are efficiently transferred.      As above, in the facial care
apparatus 100, the passage gap 173 of the wind directing body 170 is
narrowed to increase the wind velocity in the vicinity of the ion
generation device 180 to increase generation of ions, and the
sectional area of the blowoff port 150 is made larger than the
passage gap 173 to reduce the velocity of the wind which is blown
from the blowoff port 150, while in order to cause the air current
which is blown from the blowoff port 150 and contains positive and
negative ions to reach a distant place, the air current is turned
with the blade pieces 175 of the wind directing body 170 and the wind
velocity of the blowoff port 150 is kept. [Embodiment 4] [0045]
An embodiment includes an ion detector 200 in addition to the
configuration of the beauty apparatus described in embodiment 3. The
ion detector 200 is controlled to detect ions released by the control
unit not illustrated if there is ion release of a predetermined value
or more.      The air which is released from the blowoff port 150 has
the number of ions contained therein abruptly decreased as the
distance becomes farther. Further, the number of ions is influenced
by the wind blowing velocity, and therefore, the wind blowing
velocity is determined by an experiment. In the embodiment, the ion
generation device and the wind velocity are regulated so that the
number of ions is 7,000/cm3 on a human face surface. 



The number of ions released from the ion generation device is also
influenced by the frequency of a high voltage which is applied to the
discharge electrodes, besides being significantly influenced by the
wind velocity as described above. In general, as the frequency is
higher, the number of ions which are released increases more. The
number of ions which are generated differs according to a discharge
type and an electrode shape, and therefore, the conditions are set in
the device which is decided to be used in advance. A drive circuit of
the ion detector as a one example of the mode of carrying out the
invention is shown in FIG. 17.  In the circuit, R1 is set as 1 GO.,
R2 to R5 are set as 10 idD, C is set as 1000 pF and Vcc is set as 5
V. [0046]      Next, control of the facial care apparatus 100 will be
described according to FIG. 16.      When the operation switch 105 is
inputted, control signals are outputted to the blower 130, the ion
generator 180, and a display device 125 from a control unit 107. The
control unit 107 is configured to output control signals to the
blower 130 and the ion generation device 180 and control the wind
velocity/ion concentration and the like of the air released from the
facial care apparatus 100, when the wind velocity detector 190
detects the wind velocity which is a set wind velocity or more or the
set wind velocity or less, and when the ion detector 200 detects an
ion concentration of a value other than the set value. [Industrial
Applicability] [0047]      By installing the facial care apparatus of
the present invention at bedding, a skin is not dried during sleep,
and a beauty effect can be obtained. Suspendedbacteria can be removed
by ions, and therefore, the environment with purified air can be
supplied. 



[Reference Signs List] [0048] 1voltage application needle electrode
(positive ion generation electrode) 2voltage application needle
electrode (negative ion generation electrode) 3ground (counter)
electrode 4high-voltage generation device 



high-voltage generation device 6ion generation apparatus 7blowing fan
20 ion compressed region 60 ion generation element 100 facial care
apparatus 130 fan 140 suction port 150 blowoff port 160 filter 170
wind directing body 180 ion generation device 190 wind velocity
detector 200 ion detector  



[Document Name] Claims [Claim 1]       A method for increasing a
moisture content of a skin surface and improving a moisture retaining
function of a dermis, comprising:       irradiating a skin surface
simultaneously with positive ions and negative ions which are
generated by an electric discharge in an atmosphere. [Claim 2]
The method for increasing a moisture content of a skin surface and
improving a moisture retaining function of a dermis according to
claim 1,       wherein concentrations of the positive and negative
ions for irradiating the skin surface by being generated by the
electric discharge are 7000/cm3 or more for the respective positive
and negative ions. [Claim 3]       The method for increasing a
moisture content of a skin surface and improving a moisture retaining
function of a dermis according to claim 1 or 2, 



wherein as for the ions for irradiating the skin, H30+(H20)m (m=0 or
an optional natural number) as the positive ions, and 02-(H20)n (n=0
or an optional natural number) as the negative ions are used. [Claim
4]         A beauty apparatus comprising a blower, and a casing in
which the blower is contained, and a blowoff port for blowing air
sucked by the blower to outside and a suction port for sucking the
air from outside are formed, further comprising:       ion generation
means downstream of the blower in the casing,       wherein the ion
generation means generates positive ions H30+(H20)m (m is 0 or an
optional natural number), and negative ions 02-(H20)n (n is 0 or an
optional natural number). [Claim 5]       The beauty apparatus
according to claim 4, further comprising changing means of a downflow
velocity and a downflow direction of air placed at a downstream side
of the blower and an upstream side of the ion generation means to
enhance an air blowing velocity in a vicinity of the ion generation
means and to turn a blowing direction of the air from the blowoff
port. [Claim 6] 



The beauty apparatus according to claim 4, further comprising:
control means that controls an air blowing amount of the blower, and
an ion generation amount of the ion generation means, in the casing;
and wind velocity detection means at the blowoff port,        wherein
when the wind velocity detection means detects that a blowoff wind
velocity at the blowoff port is a predetermined value or more, the
control means controls a wind velocity of the blower to be a
predetermined value or less. [Claim 7]      The beauty apparatus
according to claim 4, further comprising:      an ion detector that
detects an ion concentration at the blowoff port in the casing,
wherein when the ion detector detects an ion concentration of a
predetermined value or less, the control means controls the ion
generation means to make a generation amount of ions an ion
concentration of the predetermined value or more. 




