. [ Docunent Nane] Description [Title of Invention] METHOD FOR

| NCREASI NG MO STURE CONTENT OF SKI'N SURFACE AND | MPROVI NG

MO STURE- RETAI Nl NG FUNCTI ON OF DERM S AND BEAUTY APPARATUS THEREFOR
[ Techni cal Field] [0001] The present invention relates to a

met hod for increasing a noisture content of a skin and skin

el asticity [pduorst anthed fTacicalipedce apparatus for increasing the
noi sture content of a skin and skin elasticity. [Background Art]

[ 0002] Conventionally, in order to increase the noisture
content of a skin and inprove skin elasticity, the method of coating

the skin wi[trh td «Coat iThg a@eBh |CORrabn Fera TRPRERYFNE RY %gﬁﬁ%”e”t has
been generally carried out. BeS|des Patent Literature f i'scl oses

t he nethodCWNEEMTS@mpﬁgﬁﬁe%uﬁﬁﬁbﬁgAﬁb %M%Kb@ﬁﬁ@deﬁ%&%ﬁi'gggéﬁﬁzgp

noi sture content of the skin by |ncreaS|ng the noisture c

the enviromgRat by @' R¥iRNG STRNS HEgu g&“ﬁ ﬁﬁ?%e%ggﬁ f di fying

device. Further, Patent Literature isc oses i ch
condenses the nolsture in the

[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]
(00C2}

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 *he moisture in the



air, atom zes the condensed noi sture and sprays it, but this nethod
needs to provide the function of nmaking the tenperature of the air

| ow for condensation of the noisture and causi ng dew condensati on and
floccul ati on, and needs to use an expensive el enent such as a Peltier
el enent. Further, there have been the problens that the power

consumpti og;Nceases andnkheodetheed sounslzedaal ggg?§gg§nggﬁt

[ 0003] Further, "an electric fi urther a

gener 2t steamiLo-ghange theosLeaniho cher st el 0 opl el caLl oo

"steamions", wat er ts aré supplred

PaLent LIt SLRLUCS Al og, <Fil bIGT1CICTEOL LY, balet oplels of o nano

size are nade sing an-u eldis
further ap ILegHto ths_mater drgglets and the charg wat er droplets
[

in the forfof ~UfFtr &2F i parei gsCSPgeﬁﬁaEiSﬂdagﬂngPEHPléﬁépnr
exanpl e, Patant Literature 4 Ex Iaining t he device according to
FIG 18, waPer PPERSrERI HGosEaaRPENSHER| FOBREBE AN 8F 205SARASFs
warmed by a_heater 9_to generate steaminstantly. Subsequently, the
steamis sGbFEEREd tTUELNDha HFEhRYE W d$ oo e ks gt dtlee 11
to contain ions, and is injected to a face froman ejection port 8.
However, iP°VRE GAREHTPR1PRelREARAGAFCANHstBapPEVEEet bSgeneiacd at
steam mnist and the |ike becones insufficient, water has to be added
thereto, ahBenféReefi®Et is required. Further, the water in the
supply water tank is left for a long tinme, whereby saprophytic
bacteria i h€P83se, and the water may be in an unhygienic state. |f
Legi onel | a pneunophila and the |i ke have grown, a trouble is likely
to occur to thefwsersy, ol @aseatresufigldisiabi futtyhés amoliced. co
generated steam to change the steam to charged water
dreplets 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 te 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,



[Citation List] [Patent Literature] [0004] [ Patent Literature
1] Japanese Patent Lai d-Open Publication No. 2009-78245 [ Pat ent
Literature 2] Japanese Patent Lai d-Open Publication No. 2006-61407

[ Patent Literature 3] Japanese Patent Lai d-Open Publication No.

2007- 75243 [ Patent Literature 4] Japanese Patent Lai d-Qpen

Publ | cal i ontar RY07:396254ckSHTNREY 0D, | BXEHLOR) ok Foehni o

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,

usablility is reduced.
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[Summary of Invention]
[(Technical Problem]
[0005]
The present invention is invented in view of the

above described conventicnal problems, and provides a



[ 0005] The present invention is invented in view of the above
descri bed conventional problens, and provides a beauty apparatus
whi ch does not need to generate steam m st 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 nethod f eeaingr @@9irg tasMihskthr €éoeenhent nkadatBUFBRskiR sUEkACe
and inproving skin elasticity of the present invention irradiates a
human ski npsuykf age whith 1pasi.tive and negative ions which are
generated by an electric discharge to increase the noisture content
of a skin and inprove the skin elasticity. The present nethod
brings about the effect of increasing a skin noisture content and

i nproving skibnyehast kel byoBYchije ions generated by an electric
di scharge and does not perform hum dification using water, and

therefore, rhhgshum dity in a roomdoes not rise. Further, the
noi sture in the air is not condensed, and therefore, the advantages

are provided, tgal Lhe, devige oSt 9P€Sion 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 methed for increasing a moisture

content in a human skin surface and improving skin



not significantly increase, the power consunption is small and the
device is not upsized. [0007] Further, the nethod for increasing
a noisture content in a human skin surface and inproving skin
elasticity is characterized in that concentrations of the positive
and negative ions are each 7000/ cnB or nore. As a result of

per f or m ng ed astudy thy ichangi-dgtkhe zeangenthati edscehrt-he ipesi birverand
negative ions, it has becone obvious that the effect of increasing

the skin rr@o@,tlw&cc%herﬂlfeg@&weh@oﬁfsf ack %fach”ﬁ@@w/QQF skl nm@x’:é‘St' city
can be obtained by generating ions of 7000/cnB or nore. Furt her,

the method for p@Cée@ésagtaoﬁvbékyeﬁmfﬁgtgngtua 8, UEﬁgqgfhg SyLtace
and inproving skin elasticity of the présent 1nvention u

H304. (HZO)%bQ?Ent%aQ %%rabanggeEo§ﬂ%Qv@Sagd éegét&%@siggg pg%l%lve

ions, and 02 n = a natur nunber “suc *3as

Tegat e ot Pome obylURTRANANCAT G cLie B gt gl NG BAR! dLne

skin noi sture content both trve anc%i‘ negatlfl\ge g not
clear, bUtmoEsE%r%o%%%le%%lgndh%%e effect of improving skin

elasticity can be obtained by generating ions of 7000/cm’
or more,

Further, the method for increasing a moisture
content in a human skin surface and improving skin
elasticity of the present invention uses H3;0"(H:O)m (m = a
natural number such as 0, 1, 2, 3 ...) as the positive
ions, and 0; (H20)n (n = a natural number such as 0, 1, 2,
3 ...) as 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 simultanecus irradiation with H+ ions and 0, ions,
-OE 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



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 nol ecul es adhere and easily penetrates into the skin. 2)
Wat er nol ecul es surrounding the ions are taken into the skin, and the
i ke. The water nol ecul es surrounding the ions are due to the

wat er nol egsthescwhiychhasesRih i Hahdy H@sePicincty hendbdasand the
anount of the water nol ecules which are in contact with a skin is

not significaptbynbngseaseds Ascar il y chdcis congei vabl endhat, A
| arge skin noisture increasing effect cannot be obtained by 2), and

it is obvious-£88ind) e PELAYS-ARDOM B | @598 gidect o)  nfromibe
present mechanism it is inmportant to contain and 02-° as i'ons, and
it is estiggel h h - S_ & nefat ed, and the effect
of incr eas(?%gf(?ﬁée 2&?% ?r{)?kg%[hrrl i%%uaghffg% %u%f"’g * Meanwhi | g,
skin elasticity 2al | t.-he canpasi ti on aof. eeper
portion (derm 5@%@5 lﬁrne%%l%ﬁtnp?%\fg%élr#%df the % klimr?oé:locéaﬁaci gtﬁ y is

consi der ed t re t that the moisture of the skin surface
i ncr eases %8? %rle yainncgtgéasaesth%nsé’on%% t*'of ¥ He® ST T &t in the

derm s, and the el icity of the skin .is,inproved. e .

speci fi cal ¥5F el?r‘é’ 2@% ng]é?%%?i%"f? ﬁ?%%ﬁ%@%‘%e@e i%@é‘%‘ﬁ it ed as

bei ng obtaj ned as, the secondary action of the effect of increasing
the skin nbiStTFEedntehtSHY iBHStYHbos] Proudht RkeHY- appar at us of
the present inventi %n, i ncludes a blower, and a casing in which the

bl ower is cont A0 Hfd & "HiroidEs tP6rtE % Gre T Tewi by dERensisc legd THe t he
bl ower to outside, and a suction port for sucking the air from

out si de areCTRP Frelr Cane i 3 CIRPAC LRI Zeth biAgTmihercf el Hgitmg i on

gener ation_neans downstream of the blower in the casing, and in that
the ion gef@PERTYEHeams 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 (mis O or an optional natural
nunber), and negative ions 02-(H20)n (n is O or an optional natural
nunber) . The beauty apparatus of the present invention includes
a configuration including changi ng neans of a downfl ow velocity and a
downflow direction of air that is placed at a downstream side of the

bl ower a”dg@ﬂe¥@%b%eﬁﬁb§E§@soiohgeﬂk9ﬂ€%§?ﬁr?ﬁi99 §eans, 10, QPéﬂgg ol

air blowng velocity in a vicinity of e 1on generation neans an

turn a b'OWEEQrQErEEEEQE)9faBBenégéF559”159§ Bqugg np?ﬁtisl80$§lan

Furt hernore,” the beauty apparat us-of the preséht ention i hclfudes a
configuratbﬁgigﬁghuggggr onfr.Ql..peans that controls an air blow ng
anount of the ower, and an |onggéneration anount of the ion
generati on nean [ he casin and wind velocity detection means at
The: bl owot por 1S WS ALk SRRTETHE Wi hd 3 BE 157 Uet G6t ot reans
detects that §ublomoff mjpd ve ocit¥ a% éhe bl owoff port is a_

pr edet er mi ABG VaFdeZoF *Hbra rEheCRontr bFInBEnSIRBAE R B2 a" 3 Af 2
velocity of, the_blower to be a predeter 'neg_value or less, or

ncl udi ng SR¥T6RCHet BLPET Y hAECdEt SEYRT ARV | GHZEBRCER! PALAOR BPAEhes
bl owof f porﬁ in the casing, wherein when the ion detector detects an
i on concenPlaffEnabf 2adpraakteri nedeval uenerole¥sr aRd 2BnePdf radans
controls the ion _generation neans to nake a generation anount of

i ons an i oAlE8nEENntREt -8R BENERRtpPRJRERERI hedevhruecornndie. [0010]
The beauty apparatus_of the present invention irradiates a user with
the positiPeCHABINEGAPFIEY| bRAsawhiehnake génehat édnbyensiagicohe ion
generation el enent by carrying the positive and negative ions by an
air flow areanfpoangpeedtuandai hépeanesdi hectbasenfrahéoaiof ftbe tbhas
for irradiating the skin surface to a predeterm ned val ue or nore,
wher eby t helpesifi perand negative ions react to produce water, which
can noi sten the skin and can inprove the elasticity of the skin.
Further, the0BPowoff port ion detector is included so that the ion
concentration becones high when the ions which are supplied fromthe
i on generation Nestiseanerd el teas etk futom dgves 1d ovofd £ poid ,pafkdter eby
the bl owoff velocity is controlled to be kept at a | ow |l evel while
the ion cohoeattabhonncsuebsvatednfiguration 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 velbcity 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 &



[ Advant ageous Effect of Invention] [0011] The nethod for

i ncreasing the noisture content in a human skin surface and i nproving
the noisture retaining function of a derms, and the beauty apparatus
according to the present invention bring about the effect of

i ncreasing the skin noisture content and the effect of inproving the

skin el astiggddar v d TRbiald e ke skinh 10k %o%%%HtWaLthh%cp%%' tive
and negative ions which are generated by an electric discharge, and

because t he methodandArRanA Us dp ot perform hum dification using
wat er, the nethod and apparatus do not require the storage,

replenlshnqﬂt d sanitary supervision of water, or do not increase
the humdity |n the room Further the nmethod and the apparatus do

not use water, and FQSE@& atgtugeg ¥ngPpacaLys vhichocan be

easily used at any e provi

revent ed f.r dri ntroII ng.t.he d velocity, and the
nou ORREAL LS YR i B petenivelusds,

amount of Wat er gener a &

controllin th i_Qn concen%t%t EF nDre a .water storage
tank and a | 7 “d A CE 36t 5@h&€ﬁ§ﬁn§ héoﬁnﬁgpﬁFétlﬁ”tﬁéegﬁﬁtare
not requir d and t.herefore, the advanta are provided, that the
entire dev% e CHTHEIAGE EGRdact’s fhe &gﬁﬁéévﬁsl@§§lpy Randiéd fame
portable, the device cost does not significantly increase, the power
consunpt i oft 5 & [SPegfd FRE dORLEE SRS hbe &6§Ff@&raFBPPePf the
Description of Drawi ngs] .[0012] [FIG 1] FIG 1 is a schematic
V|em/shOMAHﬁ”FhéfﬁrFﬁéaﬁﬁétépgaﬁhﬁoﬁk@@néﬁéﬁﬁ@ﬁ éPegepredetermined

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 icons 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]
[GC011]

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



[FIG 2] FIG 2 is a schematic view showing an ion generation
apparatus and a bl ower fan. [FIG 3] FIG 3 is a graph of
change in skin noisture content accordi ng to enbodi nent 1.

[FIG 4] FIG 4 is a graph of change in skin noisture content
according to enbodi ment 2. [FIG 5] FIG 5 is a graph of

change in SkiphcBngt ¢he %Q&h%:&a@@:@@&@yn%g 9 reapRakahivenexamphe k-
[FIG 6] FIG 6 is a graph of change in skin nbisture content

accordi ng tougemarahi vece%drBkevé and negakkk® i8hsFlB:cA %$ea graph
of change in skin noisture content accordlng to enbodi ment

FIG 8A aph o a i n.ela
gccordlng E%ggégggPigg gh'Qh Rk2k Bg%fh§§%E éﬁh %%bﬁh%é g?gph of

change in %%hﬂoﬁl%ﬁﬁ'%bbﬁrguugcagrQB@gp%gf%gﬂoghﬁgg&f%Catlon using

water, the method and apparatus do not require the
storage, replenishment and sanitary supervisicn 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 & schematic view showing the

principle of an ion generation element.



[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 conceptua

view of a wind directing body of the present invention, (a) is a plan

view, (b) is a %9@@l0@flyytew2t§§eg atebgathe Liog &dws d%ﬁCio'S a
sectional view taken along the |ine B-B. [FIG 12 G 12 is

a conceptugbng&%wi%howbagrg@ﬁsfEﬁw 9f hBRS Ok,hhe present invention
[FIG 13] FIG 13 is an external view of an ion generation device,

(a) is atop viﬁﬁﬁngg i§I@_p%agsvéeg%?$§u§f)%%§?ﬁ%righ§kfﬁde Vi ew.

[FIG 14] FIG I's anh exanple of a I'on” generation

devi ce. moistLEEGEoﬁ§gn%|g?8%§f%§ggFé:%C Eﬁ%%%%gr mof a w nd

vel ocity detéctor. [ ontrol bl ock

di agram of the E?fé?l4fa§f6?pga{§tgsgraph of change in skin

moisture content accerding 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 tc embodiment 2.

[FIG. 8A] FIG. 8A is a graph'of change in skin
elasticity R5> according to embcdiment 2.

[FIG. 8B] FIG. 8B 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 a2 conceptual view of a wind
directing body of the present invention, (a) is a plan
view, (b} is a sectiocnal view taken along the line A-A,

and (c) 1s a sectional view taken along the line B-B.

- 10 -



[FIG 17] FIG 17 is a circuit diagramof an ion detector.
[FIG 18] FIG 18 is a structural view of a conventional facial care

apparatus. [Description of Enbodi nents] [0013] A node for
carrying out the present invention will be described in detail with
reference to the drawi ngs. [Enbodi ment 1] [0014] FIG 1is a

schemati c vi ew @xp aiiging e 1pr iincisple nle AN 107 13GNEHALI AR elgment
according to the present invention, and FI 2 1s a conceptual view

of an ion generation, anparatds, usidg the,d.on generation el ement.

An ion generation apparatus 6 ‘houses an | on generation el ement 60

shown in FIG 1dmsideaGase.3The ia%”le%g:%gr'n%tli N 6! ol 4@ has

vol t age application rnieedl e el éctrodes connectéd to

hi gh-vol ta [ devi c 4, and d. ground el ectrodes 3
di sposed a%%%‘%%%ﬁ@ﬁ t%&fﬁ% ‘af E‘E‘rs)eslaslag‘lil v%m gé&ee‘g’ppﬁqc ati ¢h pnle‘-’le%llvelew
eIectrodesjg%ngipe“%round el ectrodes 3, the sane nunber of

t hr ough- hot , i%hrla?tf%ﬁjt e ‘(/]bef“f'age application needle

el ectrodes 1 a t enetrate therethrough, as the nunher o

vol tages applic Hﬁ%nqﬁ@egﬁéiehgcﬂﬁoﬁﬁsefﬁg% €afdd & fﬁéCV&Ftéﬁithe
application needle el ectrpopdes 1 and 2 have needl e-shaped tip ends,
and are disPosEFSFEHR $HESR1 t age application needl e el ectrodes 1
and 2 are located in _centers of through-holes 31 of the ground

el ectrodes 3 wilfH&-hd Molfil&ge lappiSi GaGidirUidedia9erec Cfodey idhnd 2
connected to and supported by the high-voltage generation devices 4
and 5, and’ehecHeedietataped tip ends are each located within the
range of the thickness of the through-hole 31. The hi gh-voltage
gener ation devildds -4 1dnd FHGuphl ysDE pwinde ololtlagds digotiaen wdl ttdge
application needle electrodes 1 and 2 to cause an el ectric discharge
to ionize fdelal rcdre tdppadaiudty of the ground el ectrodes 3. lons
generated fromthe ion generation elenment 60 of the ion generation
appar atus 6 ar €klél.edsdd FiGomlidn igpeniaig bl tofditahyeracase. an ion

Subsequently, the released ions are diffused into the
detector.

[FIG. 18] FIG. 18 is a structural view of a

cenventional 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.

- 11 -



at nosphere by a blowing fan 7 which is installed adjacently to the

i on generation apparatus 6. [0015] The principle of ion generation of
the ion generation elenent 60 will be descri bed. As the ion
generation el ectrodes of the ion generation el enent 60, the voltage
application needle electrode 1 (positive ion generation el ectrode)

connected to the high-oldage gengiatdandevitaisbs ard ithe vol tage
application needle el ectrode 2 (negative ion generation el ectrode)

connect ed {onihe: hbghvohirgesgenesali on gRyi ce D & inciiged. A LDC
pul se voltage is supplied to the aforesaid voltage application needl e

el ectrode ﬂ@nﬁfggnérge%ﬁia@eﬁ&héa@@ hSs appl 4 ect{%@g%ﬂ% voldage is

supplied to t vol tage application needle e and a

negative vgi%ggfo&ésaﬁpmdz EYnBe COLONE, d&j?@?%é%fﬁa%é‘ggﬁériﬁéﬁe

vicinity o positive 1on generation elec n e ground

el ectrode i sjtively ioniz d Lk . inthe vicinity of the
negative i%%&g%ggr%tlé%ﬁ %1 e‘%:)rtmri o(ggo“y?%necii?%%é‘%é%%% é(; Sé%fsr%%e 3is
negatively_i.onize The gnnunt.écon entratio |on§%mhich

) _of. the i
are genera?%ﬁé?%n BYut Gt B a2 %?%ﬁ%b_t%P_%%S%o?Q%£39?ﬁﬂgﬂa?ﬁﬁ?
1o ch T SpPLLedLe. the volioue appll.salan feed  SleRLIQUs 20 2
‘ 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 veltage 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 generaticn devices 4 and 5, and the needle-
shaped tip ends are each lccated within the range of the
thickness of the through-hcle 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. TIons 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
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[ 0016] Next, experinents were conducted on change of the

noi sture content of a skin by air containing the positive ions and
negative ions generated by the ion generation elenment 60 and the air
whi ch does not contain the positive ions and negative ions.
<Experi nment met hod> A partition plate was placed in the center
of a face whhebpwasecapyestL0byest, tandythe: faces wassdivided into a

| eft face and a right face. The positive and negative ions which were

gener at ed Eﬁ?ﬁbbh@lyoﬂogﬁﬁgrQéhoﬁeﬁkﬁgﬁﬁén“§6§af§du£'érad'ated) to a

| eft cheek o

[ 0017]

the face by the fan 7, and only the air which did not

contain iopgowes blown (irradiated) to a right cheek. In this case,
t he dlstance between the ion generation elenent and the face was set

30 F 1m
The skin moi St UrS dOE AN Ve meaburba w1 UBRPeosU (Fade by
ViaveCyber &Q%Q%ﬁEiggeefgﬂg%t ?%dw%fﬁ g?rggyéilgg?analyZIng the

structures o e |1 ons genera he presen

spectroneter), generation

0, 1, 2, 3as osLtlve ons natural

as 0, 1, de§ Tehaktng 3??9@ g%hstﬂﬁsv%g%%g% Eﬁﬁ+??mﬁﬁ°

electrode 1 (positive ion generation electrode)

e
nu

1 on generat|on

el ectrodes wit I"hg th%: f1Bss o ‘?e{%t.ﬁ%ﬁ%‘j rﬁ(%trﬁor'&ee oat{ ht, rrass

r such as
er such

connected

to the high-voltage generation device 4, and the voltage

application needle electrode 2 (negative ion generation

electrode) connected to the high-voltage generatiocn

device 5 are included. A DC pulse voltage is supplied to

the aforesaid voltage application needle electrcde 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

generaticn electrode 2 and the ground electrode 3 is

negatively ionized.

The amcunt (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.

_13_



[ 0018] Experinent 1 The vol tages applied to the positive and
negative ion generation electrodes (high-voltage application needle
el ectrodes 1 and 2) of the ion generation el enent by the high-voltage
generation devices 4 and 5 and the pul se periods were regul ated so
that the ion concentration on the face becane 7,000 /cn8B. The
result of measuyning the change of the noisture content of the surface
(skin) in this manner is shown in FIG 3. The graph shown in FIG 3

shows the changg.overeiioe; plnthe, opd st s, con eyt sopfdbe, £ age

(skin) to which the air containing positive and negative ions are

appl i ed ('ﬁeégtaysdbonegqttag %agﬁl sgy %}Eo &ﬁtg n995ytﬁ§h%9g£tl

conta|n|ng no 1ons 1S app |1 e Irra ccording-to

the result, ggst Eaeng €l§gk£8%enégﬁgkgﬁ g&tg? ?%§ égP%ratnegatlve

ions increased I'n nDI ure con

|rrad|at|on a a ce (skin radiated with
onl'y bl own %%#Sﬁgségb g?né %13% EQpé ﬁeﬂ?£ %°n£519v€ﬁ the same

" met hod as § grlnent 1hdt e CQ e, of the noi sture content of the
face (sklnyoﬁé hBadtrgqahe ne9a “idhs

[0017]
<Experiment method>

A partition plate was placed in the center of a face
which was a test cbject, and the face was divided into a
left face and a right face. The positive and negative
lons 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 Hi:0'(H.O)m (m = a natural

number such as 0, 1, 2, 3 ...) as positive ions and O,
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However, the voltages of the high-voltage generation devices 4 and 5
whi ch were applied to the ion generation el ectrodes (high-voltage
application needle electrodes 1 and 2) and the pul se periods were
regul ated so that the concentration of the ions for irradiation was
25000/ cnB. The result of neasuring the change of the noisture content
of the fac kin) is shown in FlIG, 4. Accordi t.o the graph, the
resul t that H%@)e“f te (askr?anjufarnlr adi'&ted W< E{Shgtg’pc;s’i tzihvesgahg figgati ve
ions incre d.i.n_tk i stu ont e the face (skin) with the
irradiatedggsﬁgagg ggﬁ%gkgé éﬁ%% Féeg%agén 2 ?%?‘irradiated with only
t he bl own zbb s obtained. [0020] Conparative exanple 1 The change
of the noi u} content of the face (skin) was neasured by the sane
nmet hod as in ex le, 1. beever, the irradiated ions were only
negati ve ions, %ﬁ%?+ﬁ??%n concentration was regul ated to 7000/ cn8.
The result of qgasuri{%%the change of the noisture content of the
face (skin) is SHOWPTPEFS 2BPLIRTEordi e P e ¥ ttd N§FREHEE case
of irradiation of only the negative ions, the effect of increasing
the skin ndPSt GFBSEBRE Rt ShASTRBEBhl Al ABdVast eeRpaPRYLGRERCRhe face

(skin) irradiated with only blown air. [0021] Conparative exanple 2
needle electrodes 1 and 2) of the lon generation element

by the high-veltage generation devices 4 and 5 and the
pulse pericds were regulated so that the ion
concentration on the face became 7,000 /cm’.

The result cf 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 enly 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
alr was obtained.

[0019]
Experiment 2
With the same method as in experiment 1, the change

of the moisture ceontent of the face {skin) was measured.

- 15 -



Wth the same nmethod as in experinment 1, the change of the nvoisture
content of the face (skin) was neasured. However, the voltages which
t he hi gh-vol tage generation devices 4 and 5 applied to the ion
generation el ectrodes (high-voltage application needle el ectrodes 1
and 2) and the pul se periods were regul ated so that the concentration

of the iongolievhe,i thadi;al edyuas; 80004 caByy The £ & @'§e§%r£€§§ﬂr!ng
the change of the noisture content of the face (skin) 1s shown in

FIG 6. Acggyding aoa§&e5rﬁ§y£ﬁ,wgyeiéﬁ@ﬁi@aiP@ Mﬁéhiﬁge%'ﬁgratio

concentration of 3000/cnB, the effect of increasing t in nolsture

cont ent “a%}59£r89&§iFgg%gfv89€£§%$% L1841 08n T ace ok L roadiag ed

with only own alr. e above descri

e o dast' 48R 0RO, LauDd oLt;Lhel,Lhe Jphsist e cont eple Ohar e

. O
faces (skins plie e positive T10ns e hegative

havi ng the itions of the positive ions H30+ (mis n s
opt i onal n%§§$§ﬁ§ﬁéﬁﬁg?)Oénéh?heo%%g Pt vet T ohe o2 (?ﬁ%)%5€@0?§“0 or
an option natural nupber) with the ion conceptrations set at

7000/ cn8 ?%h?5666 iﬁsofﬁ%?%igél%%e€“?iﬂ%?n?%d%g]tﬁ%em?%%g%ﬁemmy t he
ions are adsoy bed bg t he %ace ?s inL as above |s considered to be
because t he®RERBE sPretWat BF ol BEHT sl ShF RAVAr &7 geher af ed ARFRasEing
positive ions  and the negative jons having the conpositions of the
posi tive iBﬂst?Bogfﬁﬁﬁ)n¥¥%1F%S@lBrt%%tob??oﬁ%ﬁenégg¥%l hurdeiytedd
the negative ions 02-(H20)n (n is O or an_optional natural nunber)
whi ch are ¥uppl FRE Prohtihe fbH YR¥RERYE ohoRs ehPEcdeehgl ntledsi vel y
hit agai nst the skin, and are expressed by the follow ng chem cal
fornul as aPelefpeet Foefgnbdabr el 5@c¢hésgkmh_with the i1rradiated

time as compared with the face ({skin) irradiated with
crily 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 concentraticn was regulated to 7000/cm’®. The
result of measuring the change c¢f the moisture content of
the face (skin) is shown in FIG. 5. According tc the
result, in the case of irradiation of cnly 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



(1) H30+ + 02 -> OFEl + H202 (2) H30+ + 02-

With the same method as in experiment 1, the change
of the moisture content of the face (skin) was measured.
However, the veocltages 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 icns to be irradiated was 3000/cm’.
The result ¢f measuring the change of the moisture
content c¢f the face (skin] is shown in FIG. 6. According
to the result, by irradiation with the ion concentraticn
of 3000/cm’®, the effect of increasing the skin meisture
centent was not obtained as compared with the face (skin)
irradiated with only blown air.

[0C22]

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 H;0" (m is 0
or an optional natural number) and the negative ions 0,
(H:O0)n (n is 0 or an optional natural number) with the
ion concentrations set at 7000/cm® to 25000/cm’® increase
over time.

[0023]

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

and the negative ions having the compositions of the
positive ions H30" (H;O)m (m is 0 or an optional natural
number) and the negative ions 0; (HO)n (n is O or an
cpticnal natural number) which are supplied frem 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" + 027 — -OH + H;0;
(2) Hi0" + 027 — -0:H + Hy0
(3) 2H;0, — 2H,0 + O3

More specifically, it is estimated that by applying
E™ ions and 0; ions to the skin surface at the same time,

—OE 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.

[C024]

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 1s not elevated. Further, there is no

need to condense moisture in the air, and therefore, the

- 18 =



More specifically, it is estimated that by applying H+ ions and 02-
ions to the skin surface at the sanme time, -OH groups adhere to the
skin surface, the skin surface is locally hydrophilized, water

nol ecul es easily penetrate through the skin, and bring about the
effect of increasing the skin noisture. [0024] As shown in the

above enbogdi:neAt .4k be. posi thye apd -0egats vesions which.are generated

by an el ectric diScharge increase the nolisture contents 1n the human

skin surfages,; 8 oce. (e FRLhgd, LOCEeAsEs,LNg, SKLNegmi 6t uL e, cond ent

by positive negative 1ons does not use mat%rfi?here iS no

i ncrease o ophyii Lerj.a, _an j hum di fication is not
perforned,&?ﬁggéuggd#%§ ?ﬁg%gégoﬁfgsgﬁg%Dgg%Vated. Further, there is
no need to[gogd nse gob ture in the air, and therefore, the

advant ages HaY “tha"teli ce cost is not increased significantly, the
power cons Eﬁg%gn is small, and the device is not upsized are

provi ded. F iment 2] [0025] Next, the experinment was

conducted on change of the noisture content of a skin and sk
olasticity by theai rtim et HiEThe' Tos FIVE i She kil 41 egatiave

ions generated by the ion generatjon elenment 60 and the air ,
ContainingmﬂbsEHEﬁ tepgentof 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
centaining no such ions.
[0026]
<ExXperiment 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/cm’® (25,000
group)

Test plot 2: no ion (control group)

The temperature of the test room was regulated by an
air-conditioner with 28°C as the target. Further, the
humidity was regulated by a desiccant type dehumidifier

with 30 to 40% as the target.
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[ 0026] <Experinment met hod> The test was a single blind test
random zation 2 plots cross-over test. Four days that are 3 days for
the previous observation termand 1 day as the inspection day were
set, and the test was carried out by dividing 16 wonmen with nor nal
and heal thy bodi es who were apt to feel drying of their skins into

groups each wi tdd Qs Peopl & c g d8al RIQLS Wele 2S,:fg) lovs.
Test plot 1: ion concentration 25,6000/ cnB (25,000 group) Test plot 2:

i - T, t
ogul at ea By SR BT CohS FTSner iy TR POC G {1 {2 gere FarTHer oL he
huni di t | . i i difier with 30 t
40% a5 he T GeL - The T 2ot Cub] et Yot THEl 1A W TR e

| eansi ng i d  al ing i fter 60 mnutes f

The T ace vaEhTAGS The LEAE Kibj SETE VRTE ariBncd Lo SARLGF i Tost
The test bj ect | 1 dto, d 14 1 nut { n_1otal

that are 26 NIEE €S0 LFBTE HHorhts O -t ne 15 - Hppat ot (&0 BT ces

m nut es aftef%g$erat|on of t?et%est apparatus, and.60 m nutes ffter

st oppage the PR HECR (At e bR cHERRRF I EsT SThjRHIEts R F e up

on their beds. This was carried out once in the porning and once in
the aft er nORFE2 BEOR o7 & cFt hF Yt PR FiSpertd ot daluse aEisr
subjects wore the same T-shirts and sweat suits. The test subjects
are instrutteRP#ot torEMahgel® hel? Wedty 17 viEsiGuchastedei Fulrthy
habits and_exercises up to then, and their daily |lives were grasped
by neking #ent2eRoil eheblrelT vherds si thidts 09s Suel igsl sludeingg Hour s,
wor ki ng hours, contents of neals, alcohol intake anounts, the use

si tuati on ©fe meeieinesanprgRiTaln comli af vdmneen. t Be Ificke dliethiegday
books everyday for 3 days before the inspection day. In consideration
of the inféuehice byspealsontdey sanke paekedswen st swerere alkden dam@1T-

o' clock as the dinner on the day before the inspection day, and

i nt ake of shtohelawdsspeohi piies. Ahd Hesthspédtidars day, i rsaned
meal s were taken 1 hour before each of the inspections in the norning
and the afmetnoonchange 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 prochibited. dn the inspection day,
the same meals were taken 1 hour before each of the
inspections in the morning and the afternoon.

(0027}
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[0027] (a) Skin npisture content O mnutes, 10 m nutes, 20

m nutes, 30 m nutes, 40 mnutes, 50 m nutes and 60 m nutes after
operating the ion generation device, and 10 m nutes, 20 m nutes, 30
m nutes, 40 minutes, 50 mnutes and 60 mnutes after stopping it, the
skin noisture contents at the sane spots at 1 cm sideway fromthe

left eyes yeyesppasysed: By UshRg. Corrneoneter CVB25 (I ntegral

Corporation, trade nane). The result of neasuring the change of the

oi Stur e cont ery s, {a0es | KIS 1 Als TRMET s shown jn G 7.

The graph shown in 7 'sho e ‘change over 'tine ‘noi st ure

t ent . [ L at ed w ositive n ive io
(skin - sholi 5=t heobl AE R 6anarad) L0 BETHe 2 Sh Bl oo™
[ diated,with th itive. and ive, | in:.sh th

bl ack. ¢i r ot 68 9ehEEERh AT HETT o FRe. raph e e f Lol I VEY ob ai ned.
that th I st tents of t faces (skins. shown by the black
sqﬁares? ?g#%ﬂg%geggajﬁﬂnﬁﬂﬁspoggth%ugﬁ% %%%a§9v%;@%%%¥a§£ker
continuously higher during irradiatfion with the positive and negative
ions and afterP ?%pb%getgg ?%%ni¢?%ﬁﬁ%f?oﬁo%se% e % TG hePP e es

(skins: shown_by the black circles) not irradiated therewith. [0028]
(b) Skin e@%s%i@@t?ldeway from the left eyes were measured by using

Corrneometer CM825 (Integral Corperation, 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]

(o) Skin elasticity
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O mnute, 10 m nutes, 20 m nutes, 30 mnutes, 40 mnutes, 50 m nutes
and 60 m nutes after operating the ion generation device, and 10

m nutes, 20 mnutes, 30 mnutes, 40 m nutes, 50 m nutes and 60

m nutes after stoppage thereof, the skin elasticity R5 (the
restoration width for 0.1 seconds after starting release with respect

to the suction gvirgl}_rlpu%%rrrp@ Isgeqnds af t -rr}%greasrdtiﬂg Sygtian) and the

skin elasticity R/ (t estoration w dt . I seconds dfter

A Y BLERSE Y Y ReRREEL L0418k Ak SUELL ORI Bl oL Ly Seconds)

at the same spots cm under e €S wer e neasured Dy’ usi ng

Cut onet er 5 0 a oration, trade nang). The result of
nmeasuri ng yﬁ@ %%%%53Egg5t%%$§é$h %*%s??c?f@ufﬁstﬂ$% %b%%%?sisﬁéhomn
in FIGS. 8A&an §8.4gheigr? hs g@omn in_ FIGS. g@ and BE shPM/the
change oveP PFrESof 4B ERFR% el A%t TET Py 0f St Re®Y dBE " 5%F nj - F37 adi at ed
wi th positive_and negative ions d the skin,elasticity of the face
(skin) whi Eﬁomﬁgengﬁeﬁ?gdi 51?%dg‘?h%r%ﬁﬁﬁ%@ty Ré&cﬁ%%iﬁﬁs*i%f%%on
graphs, the, result s_obtained, that in the faces (skins: shown b
the bl ack ghﬁﬁ?eg?rgs'%hEeF%ggsp?%¥e¥ ¥ 20t 3% B WE TS t kL HoseIRTe
and negative ions, the skin elasticity was continuously inproved
during irrEﬂiEF?oﬁuﬁF%ﬂntHédb%sﬁ?¥v%-gnﬁe%%ﬁ%ﬁi@%ﬁ@%n%t%ﬁﬁﬁ%gter
stopping the irradiation as conpared with the faces (skin: shown by
the bl ack ekfFeles) 8rdihbetekinprbisiabivilky alifat exesteranieh. The
effect of the skin elasticity appeared slightly |ater as conpared
with that vhetinépealeli pecpedskihtemi stareicontehtasppentiedrespect

i medi ately after the irradiation, and therefore, inprovenment in the
skin el astfeitgtis sgcihanediasht her secongdacynadsf ext tlye t dmnd nepease
of the skin noisture content. [0029] By the above descri bed
experinent] theundést uhe tefiteatenfwdhe facesr{dkbns)s ofigthecdmster
plot 1 supplied with ions with the ion concentrations of the positive
i ons and tHeAbeQatineegoats bavpogat hen conpasée thans) of THre RESIftH e
ions H30+(H20)m (mis O or an optional natural nunber) and the
negative imass02i(420ha ¢hangelodrtien opinoaBhshatE@limupies) set as

25, 000/ cnB i ncreases over time, and the skin elasticity (noisture

retaining haneékonsofhdennis)rissi npx oyed ther ewid by ddEbedigmnti 3]
FIGS. BA and 8B show the chaﬁge 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 1 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 ilrradiated therewith. The effect of the skin
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[ 0030] Next, a beauty apparatus using the above described ion
generation elenent will be described. A node for carrying out
the beauty apparatus will be described by using the drawing. In an
enbodi mrent shown in the drawing, the case of a facial care apparatus
as a beauty apparatus will be described. [0031] FIG 9 is an

expl anat o ey ofy 286 Ao oA f ackal: G e ARRRLA U3 on chac

(hereinafter, care apparatu 00 as a b ty apparatus. The

faci al care apj a%gs Q0 ..s. instal bej p ted a
supporti ngﬁqrr‘“e pﬁé}{r T, ]l(l)[heehfseam atn ér!éﬁ%t%ﬁa?ﬁtqﬁse%%ogggee%éreges
positive ions. ngd. 1 g‘?aatf;veer it nes,.rq:n%ii sc.%shed inn S| cehfea_. nanner as to

i rradiate tTHe Tace 2 Userm W th e dons whi éjh e “rel"&4sed. [ 0032]
A structure of the facial_.care apparatus ,100 will he described.

As shown i TREIRYSHEIE £l Fikei S b are Sppdiat 0e 00 HES R £ L6° 160,

2 blover 130, 8. nd dlrecting body 170, 20, of SYSLALLIL. IRy oo

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 icns having the compositions of the
positive ions H30'(HxO)m (m is 0 or an optional natural
number) and the negative ions 0, (HO)n (n is 0 or an
optional natural number) set as 25,000/cm’® 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.

[0C31]
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190 and the like nmounted inside a casing 120. Further, sw tches (not
illustrated) which instruct operation of the devices such as the

bl ower 130, the ion generation device 180 and the wi nd 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 operatign dj spl & @%el%a(a&ty iilewstorated)sand the Jr ke are
arranged i nside the casing 12 [ 0033] When the blower 130 is

operated, fanf]ow @ife 1dGaafiavs [do-iheccasi ng 420 from.an inlet
port 140, passes through the wind directing body 170, and i ncl udes

ions geneg gga{ﬁgmd?@ é@naq;@swogp cand ihe %iarc&%(imc%i' I ng

the ions is released froma release port 150 as released air 1I1I0b.

Because th 1 i raf i ' re housed
in a wnd %ﬁ%@&é%s?@%a{%e{%%%%%e(%%yeo@fﬁd; %Ogﬁet%g?o@?aappar at us
100, the dj r. of the casi 1 cannot_.be configured to smal |
Accordingl@?£§%§b%n r$?§?%€n%@gte%g§h§%§ﬁ ltF&ﬁ?f@F%Féﬁgggelgﬁe i ons
nore efficientl

by the.air flowing in, the wind directing body 170
o i 11 b RRET T B P TEL oIS o T AR SR ton SR ey O Schel ™
casing 120. [0034 A confjguration aof the wind directing bod
S0 Wi b oeRr THRE Bckbr o T FI G e tRce Ghet ekt dTauech
body 170 is installed at a downstream si de of the blower 130. The
wind di rectPHy POy 15%6° i 52 +R TR into a di sk shape which is fitted
in the casing_ 120, and a di sk-shaped closure plate 171 which cl oses
air which E@@%%]domn is placed at a center portion. In a gap 173

bet ween the closure plate 171 and the casing 120, bl ade pi eces 175
for turning the &trudivete dfowidie 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
150 and the like mounted inside a casing 120. Further,
switches (not illustrated) which instruct operation of
the devices such as the blower 130, the icn generation
device 18C 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 18C 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 icns
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down are placed at a plurality of spots. The bl ade pieces 175 are
installed to be inclined to change the flow of the passing air to
turn it. In the enbodi nent, eight of the blade pieces 175 are
di sposed 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
bl ower 130 _hits._ i t he cl.osur late 1 and .t air_current
which has PREehalYR 02ba ShsucSh BeRE2a8Rntt Pean Sl HESTFOR the gap
173 at the Beriphgraltﬁortion and fhoms go . At th&s tine '%hi
downf | ow dFPBGELOT 8r “tRe 8T adr FERE-CRANGEE aFoRG CRESI REFFnd?Pon
of the bl ade Eiﬁces 75.anﬂ bge air current is turned. This
enbodi ment 2Ras StAESEGnRGuiaPPon i n which by the eight blade pieces
175, the downflow air turns flqckmjse on the plan view shown by the
direction A as SROWASEntEFAPLQMST[ H353nd the TP §RpeiRREP At SFVISD
is disposed at the downstream side of the wind directing body 170.
FIG 13 isl8R exePRYFSG éW 8f “iRE CTOANGénéP&LfBntHEBVFREING iépt ae
application needle electrode 1 which is connected to a high-voltage
gener at i ont88vir@éeéiahdcargr sorararuét Aode 8hardipmeradedf bpeniagsnegss
for releasing the positive ions and negative ions generated fromthe
i on gener akgncenanénbet govdishidedare beredailh.a AdchuBing R Gid4 is
one exanple of a circuit of the ion generation device. The exanple
shows a nodedenm Wwhi ghnerditieveéookr enidt t63nafidrdnei.onsgenhkbeatibon moie
60 of the device are connected via a transfornmer 65. In the
enbodi nent eftheikehklgt bat etei anrgéhewangonndevheewiadedémpbtingd, but
as the ion generation device, other ion generation devices also can
be used asbbdpgld® tbewidd peneeatrabedelkces canigesetatieihbe and
af orenenti oned positive and negative ions. [0036]

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 intc 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 arcund the
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The wind velocity detector 190 is nounted in the vicinity of the

bl owof f port 150 at a downstream side of the ion generation device
180. FIG 15 shows an exanple of a circuit of the wind velocity
detector. The wind velocity detector 190 keeps a therm stor 195
self-heating, and the tenperature of the therm stor 195 is reduced
when an ai eeagerenkipasseshtheathegnistor M5,z Theswidrd vedwsity b
detected by the tenperature reduction. For detection of a w nd

velocity, therplaweralBothwkkeabypesandha theknirst eraty¥pe7oANYnfype
of the conventional wi nd velocity detectors can be used besides the

illustratedntyper andr-ansi whkan ﬁégeeesi&a?reybgsg-stQ§Z]to thelhe
nunber of i1ons which can be rel eased fromihe ion generation device

180 is sigpblheapthy Lhkkuencpdchy 395 yehogtt ¥hof nLheput pd whi ch
passes through the vicinity of the discharge electtrodes. Mre

speci fi cal by-ciBf ¥RLOFIbYsOLoLhe WOt in thgal Gl Lol c 1018

el ectrodes i s higher, e nunber of the 1ons are released

. . th . . be i q

as much as BecSrEra PE PRe ikl Snryahr Bhafbby BE8E8 HRs ol ce 150,

Meanwhi | e, ; . . 1M1 Locit f ind.which is fed
om the b Dbt OBoE 250°1S” Bbprexbhsrery Lot it FHe ft hoSt 51T

from the blo 01'S approx a
suppress dtyi of .a face (skin). Thu th resent facial care
appar at us ﬁésgﬁﬁgeaﬁ naf“vle? o%riﬁf?/ajd%e(ré%%?s 1@6&%@1 EF Ht°R 1 bl owof f
port 150, detegcts t wind, vel ociity in the_vicinjty of e bl owof f
Port 150, SRdCBortr bis EhEnY cPORHE) PERCERe M ndbis, B BEbRH BLF
[ 0038] The gﬁankit of the air passing through t he passage gaR
173 (wi nd GPFBEt FhECEBYYS198) “BRdPERE YuSHt PRYWBF PY hElai #1RRFERONS
fed fromthe bl owoff port 150 are basically the sane. Therefore, the
wi nd vel ocPBySPAYEh&RVFEFNi £y of the ion generation device 180 is
i ncreased b% narrowi ng the passage gap 173, and the sectional area of
the bl owof fCB8Pd 150 is made | arger than the passage gap 173, whereby
the velocity of the wind which is fed fromthe bl owoff port 150 can
be made | ow. ThEh®i¥oR sTewmireas et byl el fvoyrd fatporhe 1dOvwheream he
di aneter of the casing is made snaller than the other casing
di aneter. FheeaPf Ebereandbfowactioe bhdybloGeff port tenporarily
causes contraction in the vicinity of the blowff port 150, but
thereafter, tendsGtolbel exgpantethridoleviey ¢of the bdrowpdicfatelease)
wi nd velocity is nade too low, the air current does not directly
reach the dbjyéce. (fAace)ltdge agellcat causeeddies alecirsdntl twhi€ach a
distant place, it is effective not to expand the air current, and

is connected to a high-voltage generation device and a

ground electrede 3 are included, openings 183 for
releasing the positive ions and negative ions generated
from the ion generation element tc outside are bored in a
1id 181. FIG. 14 is one example of a circuit of the ion
generaticn 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 trénsformer 65. In the
embodiment, the illustrated ion generation device is

exemplified, but as the ion generation device, other ion
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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 schenmatically shows the behavior of the
ions in the vicinity of the bl owff port. The air which is
enhanced in the downfl ow velocity with the downfl ow direction changed

by the bl agenoieeces: 1ddvifel udesotHeninas, £p9sid i venands negat | ye
ions) generated fromthe ion generation device 180, and the air

contai ni nggthe-positiyey ands negat fyg-Fons {ybile, clfoles,angd bl ack
circles) with high density is released fromthe blowft port 150 to

an ion cogyégﬁgggfrgg'096%9t§§%i1$y§trated. At this tine, the port

di anet er owof f port 150 is torned to be larger than the
passage ga?0%3§ whereby the rel ease velocity is reduced. Further,
the air whic |§ bl own fromthe blowff port 150 changes (turns) the

d fl di td by the bla ' 175, d th f o

Gount o 3 ot 3.l N e, B s S KMGESTRr 5
i t hout bei ng. ded.. [ 0040 in.the facial

s ihout ooy . expandes [ BiSlace pofS S201S: Al BELEl BB oss,
by rotat i f.the fan 130 installed at th t ide of th
SAFRRIT LR T Bt SRR

of & circuit of the wind velocity detector. The wind
velocity detector 190 keeps a thermistor 195 self-heating,
and the temperature cf the thermistor 195 is reduced when
an alr current passes the thermistor 195. The wind
velocity i1s detected by the temperature reduction. For
detection of a wind velocity, there are a hot wire type
and a thermistor type. Any type cf the conventional wind
velccity detecters 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 icn generation device 180. Meanwhile, the upper
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air 110b fromthe blowff port 150 at the nost downstream side. The
air which flows in fromthe inlet port 140 during this while passes
through the filter 160, has the flow direction changed by the w nd
directing body 170, includes the ions generated fromthe ion
generation device 180 and is released to the external air fromthe

bl owof f  paritm:k50 £ [{304 Kle AE10ReTA iton ofidded:iad als Gae apparaids of
t he above described explanation will be described hereinafter.

Wien the opelaliopsw tichy (NOtadd ddistrated) of, the daciahmcar e
apparatus 100 is turned on, the blower 130 and the ion generation

devi ce 180G, ais aReraled,g Hie Sxtatnalsald, | sradekedninboctha.facial

T S
care apparatds 100, t'he sucked air is to the ion generation

devi ce 180 i, ¢ hef] 1401, 100, a0k & heind iy acting bty 410 e

air enhanced 1n wn ocity recting passes
through t hi%sv’d-aclilné‘c{ yatOftﬁéqeolio%fgfeg)ec{ratt i %rmd%f/eitce%t]?%hteo wtifrlle eby
becone the aitr contalning many 1ons, and tHe air containing the ions
is conpressed and blo from.t he bl owof f rt 0 wi_th_the por

i anet o NP C [dr T TS et diimeUeE s R dat g arhe
ions shown by the pgsitive iqgns (far exanp|e he ite circles) and
t he negatﬁ%}/ﬁ%‘ﬂss (tfc}ber VS Oth%klﬂ &’&EPCLiﬂrOCI )bvi{(}é’ﬁ‘ero ed by the
ion generafiggﬁgevice 180 are carried by the air current which is
turned and %9 in to head for the blowdff port 150. The air is
conpressed in the narrow bl owoff port 150, and the air which contains
the ions with HitGh YRSty Ps FBPeddédPESSLRE toKOEERPEESSBASEEgEON
20 shown by the dashed |ine. Because the air which includes the ions
and fl ows Tt 135 (HhEimadtdd S ady by Mhesl dde siveeds 1791 tihe

air keeps the conpressed state, and does not expand and is not
reduced i mihe'ighedse gsedd-dmh e koavaddnmiraadsdd & @gicopazt.cally

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
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[ 0042] The ions contained in the air which is supplied fromthe
facial care apparatus 100 have the conpositions of the positive ions
H3OL(H20)0m (mis O or an optional natural nunber) and the negative
ions 02-(H20)n (n is O or an optional natural nunber) as described in
enbodiment 1. It is conceivable that the positive ions and the

negative i@nsreffoaechi ghpeorcent 6&t kaB havi g-thetCQARESI L 50RSown
i ntensively hit agalnst a face (skin), whereby nano-size water

o o B SoeSanS Bhediand by shenug Lace e eiotestat L e by,
are effectL%%I *ggs@ Q@@tg%gtggd§kqno_(l) H30+ + 02 -+ OH + H202 (2)
[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 inciudes the icons {positive and negative ions)
generated from the ilon 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 c¢f the fan 130 installed at the upstream side of

the inside ¢©f the casing 120 is released as the released
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H30+ + 02 -+ O02H + H20 (3) 2H202 -+ 2H20

air 110b from the blowcff 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
blowceiff pert 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 18C 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 17C. 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 ilons (for example, the black
circles) generated by the ion generation device 180 are

carried by the air current which is turned and flows in

- 30 -



+ 02 [0043] The facial care apparatus 100 of the present
invention is of a nethod which uses water generated by the chem cal
reactions as descri bed above, and does not directly spray water.
Therefore, the velocity of the air current hitting a skin and the
concentration of ions are inportant. Further, if the air current (air

blow) is to9 hask, réhersgkiPibsofrigdrdupsdo the alil QW r@Mpressed
Unli ke an ordinary hair drier and air-conditioner such as an air

cleaner, in thgefagiaby cg{@@@paﬁ@ﬁyswﬁ@, theqprgsent - ipyention the

face of a user in close proximty is the target, and therefore, the

air Curre”&?M@é§Hsi§hée£o§£fwi§hrﬁ 'r&Qn%Ptyei§t§éf%$§éﬁgﬁﬁt%%éénﬁ

di stance L froman assuned target ace of a user) 1s around

Th L oci ) Lo h . / N

appr oxt nat 675 TMRSE RS it alet Tt B h L S AE IR, (o b ow

Thus. gene SrTORE ofnf rst arBErhe: Srhiea Mhle rEBAF T ind e B ey 1

Th nber . of i whi ch f ed f the i ti devi
180 1o ot it hanEr e F Sane ot ot el ot T T or: Phe Wi bbb o <
asses through the vicinity of the discharge el ectrodes. Mre |,
gpecifical*%gpﬁst?%;éﬁégée%%?%c???t?; %?@h 7S5 tHRE nerfRRd R0 ohd

whi ch are rel eased increases nore. Accordingly, the wind velocity
needs to Dnot reduced in the release speed in"the ion compressed

regicn 20.
[CC42]

The ions contained in the air which is supplied from
the facial care apparatus 100 have the compositions. of
the positive ions H30"(Hy0)m {m is 0 or an optional
natural number) and the negative icns 0O, (H;O0)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 moclecules are effectively adsorbed
by the skin.

(1) H30" + 027 — -OH + H30;
(2) H30" + Oy — -0zH + H0
(3} 2H;0;, = ZH,0 + O,

[0043]
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be increased in the vicinity of the ion generation device 180.
Meanwhi |l e, the upper limt of the velocity of the air which is

rel eased fromthe blowff port 150 is approxinmately 1 m at the utnost
as descri bed above. Because the casing 120 of the facial care
apparatus 100 cannot be configured to be thin for the reason of
housing the bl ewer A30 And.dhe d0m . Gener aloon deyLLe, olhe i nd
velocity in the region of the ion generation device 180 is enhanced

by contraciing.the.ajL gery erﬁ@ti%/dtmiﬂk%a%é;)&g&é%fgg%%gé%’agg@’bﬁnd

ions are efficiently transferred. aci al “care

apparat us 100, cf0g; PAESAGECOAMd 13, b Lhe gl acy rLoting Rody JJO 1
narrowed to I ncrease the wnd velocity 1nthe vicinity of e 10n
generation,device. 1 i as tion,aof igns, .and th .
secti onal %?%%&bfyt%%r%fdﬂgféfboﬁ¥g%%%%ﬁg’n&&% Wgrﬁg%tyhggtFﬁg alr
passage gq$ 173 Lohreguce éhekvelocét¥ of the wind which.is bl own
from the bf dWoTF" port- 18D, S vihftd Fh of tferCIE ThusE 1 A rr ¥ rient
which is bjowm fromt | owof f, rt 150 and contains sitive and
negative i8Rt ba?reacﬁeu&%’ie&aﬁtfo%hfc@,”t ﬁélréieptcﬁlarléngﬂ%’)t drenéd°
with the blade pieces 175 of the wind directing body 170 and the w nd
vel ocity of2the bROWEFD pbF tda5RF | ket . ChErbodi TNt - [ 0045]
An enbodi ment includes an ion detector 200 in addition to the
configuration oftltie FEaRsfAGFar s Fedes Fed iad reresdiidmnes. The
ion detector 200 is controlled to detect ions released by the control
unit not iFUERtIALAY FITtHAT$E, | Oh it chreldt @n arnaraiwedVal ue
or nore. The air which is released fromthe bl owff port 150 has
the nunbertly? Pomscrbntay el ethetlee nfade uplt |8 Weer easedl @ t he
di stance becones farther. Further, the nunber of ions is influenced
by the wi recdtow by Vel Oee tiarasd tdet eflozeefohe, viel ol ovwugrent
velocity is determined by an experinent. In the enbodi nent, the ion
gener at i orwltevlh ces ahelt t def wi hdrewhoced yiarkee regul atled Sperthibd™ t he
nunber of ions is 7,000/ cnB on a human face surface.

distance L from an assumed target (face of a user) is

around 30 cm. The velccity 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 toc 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
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The nunber of ions released fromthe ion generation device is also

i nfluenced by the frequency of a high voltage which is applied to the
di scharge el ectrodes, besides being significantly influenced by the
wi nd velocity as described above. In general, as the frequency is

hi gher, the nunber of ions which are rel eased increases nore. The

number of bensnwlhkgbear engener at edndi {f f StRECOsAl Hiend 0= 8 6hh SEbAL 88
type and an el ectrode shape, and therefore, the conditions are set in

the devi ce1gbi chvdsnwlecided- o pdisedinit advance vA dHie & rpd t of
the ion detector as a one exanple of the node of carrying out the

i nvention L$-sPawWAni DsFE& cdded EFRohhensi EEYibir Rloie B8 g5 1 GO,
R2 to R5 are set as 10 idD, Cis set as 1000 pF and Vcc is set as 5

V. [0046 ngr gl _of e Lal t O will be
[ ] approleXtte9 LR %g_tag u%@égﬁ 2£2R8-2PPALA M50 70

descri bed according to F e operation swtch 105 is

| nput t ed, %gg{a&% %h@”ééé;g@%?b‘?&f‘tﬁgg {EQciQE 9&9&"3%?633&%&%8]7@)6’?%

gener at or and a di Sp evi ce roma contr uni

ol over 130° AR FhB%) ERCGEASF AL 67 HRv A" 160: and® cERT IOt {Re shiiirs

bl ower 130 and theion era evi ce con

vel ocity/i C entration_an he like of the air_released fromthe
faci al cargﬂgp%ggg %sﬁ%go?nahg%étﬁ%nm?%3e5%%b%?t@eﬁé?%tt%¢ef@ﬁnd
detects the w nd,_vel ocj which is_a_set . wind velocit r_nore t he
Set i nd VEPUGFESYorST E8%, YARSONGR FhE LOP URYSETbF P00 Hbteot L) an
ion concentration of a value other than the set value. [Industrial
Applicabil??yf“ﬁé@ﬁ?? by C°%§r?ﬁ§f%glgﬁﬁ the FAEFEIT Y ethppatdtus of
the present invention at bedding, a skin is not dried during_sleep,
and a beauflyTeFEAEE BAAYbLE'Bbt aPRedONSUSpRNAEEbAERRF 1 H EAM DESFERBYed

by ions, and therefore, the environment with purified air can be
suppl i ed. 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 toc 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]
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[ﬁeference Signs List] [0048] 1voltage application needl e el ectrode
(positive ion generation el ectrode) 2voltage application needle

el ectrode (negative ion generation electrode) 3ground (counter)

el ectrode 4hi gh-voltage generation device

An embodiment includes an ion detector 200 in
additicn to the cenfiguration of the beauty apparatus
described in embodiment 3. The ion detector 200 is
controlled to detect ions released by the contrel unit
not illustrated if there is ion release of a
predetermined value or more.

The air which is released from the blowecff port 150
has the number of ions contained therein abruptly
decreased as the distance becomes farther. Further, the
number cf ilons 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 sc that the
number of icns is 7,000/cm® on a human face surface.

The number of ions released from the ion generation
device is alsc 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. 1In 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
electrecde 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.
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hi gh-vol t age generati on device 6i on generation apparatus 7blow ng fan
20 ion conpressed region 60 ion generation elenment 100 facial care
apparatus 130 fan 140 suction port 150 bl owoff port 160 filter 170

wi nd directing body 180 ion generation device 190 wind velocity
detector 200 ion detector

In the circuit, Rl is set as 1 GQ, RZ to R5 are set as
10 k2, 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 contrcl
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
concentraticn 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 cor 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. Suspended
bacteria can be removed by ions, and therefore, the

environment with purified air can be supplied.
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[ Docunment Nane] Cains [Claim1l] A nmethod for increasing a
nmoi sture content of a skin surface and inproving a noisture retaining
function of a derm's, conprising: irradiating a skin surface
simul taneously with positive ions and negative ions which are
generated by an electric discharge in an atnosphere. [C aim 2]

The met hod[Rereragceasiggsarp®tsture content of a skin surface and
inproving a noisture retaining function of a derms according to
claim1, (co4gpnherein concentrations of the positive and negative
ions for irradiating the skin surface by being generated by the
electric dischasgera4£ AHO0/ &8 H P £ A1dNe-JRSPELId ME ROSid ve
and negative ions. [Caim 3] The nmethod for increasing a

noi sture cggggggtggnae§gggr§géjace and inproving a noisture retaining
function of a derms according to claim1 or 2,

2 voltage application needle electrode (negative ion

generation electrode)

3 ground (counter) electrode

4 high-voltage generation device
5 high-voltage generation device
6 ion generation apparatus

7 blowing 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 bedy
180 ion generaticn device
190 wind velocity defector

200 ion detector



wherein as for the ions for irradiating the skin, H30+(H20)m (m=0 or
an optional natural nunber) as the positive ions, and 02-(H20)n (n=0
or an optional natural nunber) as the negative ions are used. [Claim
4] A beauty apparatus conprising a blower, and a casing in
whi ch the blower is contained, and a bl owoff port for blowi ng air
sucked by t[pechimener Nagequitdisdersand a suction port for sucking the
air fromoutside are fornmed, further conprising: i on generation
means downstream of the blower in the casing, wherein the ion
generati on neans generates positive ions H30+(H20)m (mis O or an
optional natural, nynber), and negative ions 02-(H20)n (n is 0 or an
optional natural nunber). [Cd aimb5] The beauty apparatus

according to clai mdnofuebhercoBpEi sing zﬁ 2004 P9 g‘éﬁgém‘?fof‘ Qomggw

velocity and a downflow direction of air ace at a omnstreanly

of the bl ower-and an uRH rr%%":f'n de -gf, s?tﬁ‘%e! 084 QR JEANS

FiRg
enhance an air blow ng vel ocit Inavicinity of t 1 on genera I on

ggﬁ?s ?Ef BQI%F ) %OQB@@SQQgQ|rection of the air fromthe bl owoff

irradiating a skin surface simultaneously with
positive lons 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/cm® 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,
H3;0"{H,0)m {m=0 or an optional natural number! as the
positive ions, and O, (Hz0)n (n=0 or an optional natural
number} as the negative ions are used.

[Claim 4]
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The beauty apparatus according to claim4, further conprising:

control neans that controls an air bl ow ng anount of the bl ower, and
an ion generation anmount of the ion generation neans, in the casing;
and wi nd velocity detection neans at the bl owoff port, wherein
when the wind velocity detection neans detects that a bl owoff w nd
velocity at theRAbbeaot{ poptrisusa poedeteinynedovabae, oindod ecadheg
control neans controls a wind velocity of the blower to be a

predet er m nadwidkche toe béswer[ CkabtBnthined, Zhe hepubyodpppbatugor
according to claim4, further conprising: an ion detector that

detects anpiieniegneent satiked al the bhewekftpophitkndthgngasi Bdction
wherein when the ion detector detects an ion concentration of a

predet er ni gedtvabbe s kiegschbhgieontbal oBaNseCcanLr ebsnbhe EQPther
generation neans to make a generation amount of ions an ion
concentrat -eRpefisthg.predet erm ned val ue or nore.

ion generation means downstream of the blower in the
casing,

wherein the ion generation means generates positive
ions H30"(E20)m {(m is 0 or an optional natural number),
and negative ions Op (HxO)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,
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wherein when the wind velocity detection means
detects that a blowcif 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.



