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DESCRI PTI ON

TI TLE OF THE | NVENTI ON: BEAUTY CARE METHOD

TECHNI CAL FI ELD
[ 0001] The present invention relates to a beauty care

met hod for skin beauty.

BACKGROUND ART

[0002] As a beauty care nethod for skin beauty, a nethod in
whi ch a pack agent is used is known. The pack agent is
constituted to renove e.g., dirt and waste of the skin
together with a used pack agent. Methods for renoving such
a used pack agent fromthe skin conventionally range from
Wi ping with e.g., cotton to washing away with e.g., warm
wat er. Recently, easier nethods than these conventiona
ones have been desired for renoving a used pack agent.

[ 0003] For exanple, Patent Docunment 1 proposes a skin

cl eaning cream which is prepared by addi ng a powder
constituted of magnetized particles or particles that can
be magneti zed to an excipient serving as an application
base. The skin cleaning creamis, for exanple, used as
follows: after the skin cleaning creamis applied to the
skin, a magnet or the like is allowed to approach the skin
cl eaning creamon the skin surface. Therefore, a magnetic

force acts on the powder contained in the skin cleaning
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cream and attracts the powder. Subsequently, the used
skin cleaning cream attached to the powder and dirt of the
skin and others are attracted and renoved by the nmagnetic
force fromthe skin surface together with the powder. 1In
this manner, the skin cleaning creamis easily renoved from
t he skin surface.

[0004] In the nmeantinme, after renoving dirt of the skin and
ot hers by use of the pack agent, it is also effective for
skin beauty to all ow beauty conponents such as nutritiona
conmponents that supply nutritive substance to the skin and
a whitening ingredient for producing a whitening effect to
infiltrate into the skin to obtain beauty effects of these
beauty conponents. For exanple, Patent Docunent 2

di scl oses a nethod for pronoting infiltration of a beauty
conmponent by iontophoresis. The iontophoresis is a method
of pronoting infiltration of a beauty conponent to the skin
by applying a weak current to a desired part into which the
beauty conponent is to be supplied to allow a charged

beauty conponent to migrate into the skin.

PRI OR ART DOCUMENT
Pat ent Docunent
[ 0005] Patent Docunent 1: JP-B-61-3765

Pat ent Docunent 2: JP-B-4768404

SUMVARY OF THE | NVENTI ON
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PROBLEM TO BE SOLVED BY THE | NVENTI ON

[ 0006] A higher beauty effect can be obtained by carrying
out renoval of dirt of the skin and others by the pack
agent and iontophoresis in succession. However, for
carrying out these in succession, there are the foll ow ng
probl ens.

[ 0007] More specifically, a conventional pack agent
containing a nagneti c powder uses an exci pi ent contai ni ng
an oily ingredient such as Vaseline as a mai n conponent.
Because of this, the oily ingredient at |east partly
remains on the skin surface and forns an oil filmafter the
pack agent is attracted and renoved fromthe skin by the
magnetic force. 1In addition, since the oil filmis
insulative, it is difficult to apply a weak current to the
skin for iontophoresis.

[ 0008] As nmentioned above, it is difficult for a

conventi onal pack agent containing a nagnetic powder to
carry out attraction and renoval of dirt of the skin and

ot hers and i ontophoresis in succession, and the oil film
nmust be renoved fromthe skin surface before iontophoresis.
For the reason, an excellent beauty effect produced by
carrying out renoval of dirt of the skin and others and

I ont ophoresis in succession is rarely obtained. Since a
step of renoving the oil filmfromthe skin surface nust be
performed in addition to renoval of a used pack agent and

i ont ophoresi s, the working process becones conpli cated.
- 3 -



10

15

20

25

[ 0009] To avoid the aforenentioned problem a nethod in

whi ch an aqueous pack agent that rarely forns the oil film
on the skin surface is used is conceivable. However, in
the case, it is difficult to obtain a pack agent in a
paste-|i ke appearance suitable for application to the skin
by addi ng a magneti c powder to an aqueous pack agent.

[ 0010] The present invention has been nade in view of the
af orenenti oned background and is directed to providing a
beauty care nethod that can provide a nore excellent beauty

effect by a sinple procedure.

MEANS FOR SOLVI NG THE PROBLEM
[ 0011] According to an aspect of the present invention,
there is provided a beauty care nethod havi ng

a step of applying an aqueous pack agent containing a
wat er, a magnetic powder, a thickener and a charged
i ont ophoretic conponent to the skin,

a step of applying nagnetic force to the magnetic
powder in the aqueous pack agent applied to the skin to
attract and renove the magnetic powder fromthe skin
surface while | eaving an aqueous sol ution of the
I ont ophoretic conponent on the skin surface, and

a step of applying an iontophoretic current to the
skin with the aqueous solution left to allowthe

i ont ophoretic conponent to infiltrate into the skin.
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EFFECTS OF THE | NVENTI ON

[0012] In the beauty care nethod, first, the step of

appl ying an aqueous pack agent to the skin is carried out.
Si nce the aqueous pack agent contains a water, a nagnetic
powder and a thickener, the magnetic powder is dispersed in
t he agueous pack agent and the aqueous pack agent is

obtai ned in a paste-like appearance suitable for
application to the skin, with the result that the user
feels snooth application to the skin.

[ 0013] Then, the step of applying a magnetic force to the
magneti ¢ powder in the aqueous pack agent applied to the
skin to attract and renove the nmagnetic powder fromthe
skin surface is carried out. In this step, the nmagnetic
powder is attracted and renoved fromthe skin surface by
the magnetic force; at the sanme tinme, the used aqueous pack
agent attached to the magnetic powder and dirt of the skin
and others are attracted and renoved fromthe skin surface
by the magnetic force.

[0014] Since the aqueous pack agent is aqueous, an oil film
is rarely fornmed on the skin surface after the used aqueous
pack agent is attracted and renoved. Thus, the anount of a
substance which inhibits the infiltration of a beauty
conponent, such as dirt of a skin, waste or an oil film is
| ow on the skin surface after the aqueous pack agent is
attracted and renoved. The resultant skin surface is in

the state where a beauty conponent easily infiltrates.
- 5 -
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Since an iontophoretic conponent is blended in advance in

t he aqueous pack agent, the aqueous solution containing the
I oni zed i ontophoretic conponent can remain applied onto the
skin surface even though the aqueous pack agent is
attracted and renoved fromthe skin surface.

[ 0015] Thereafter, a step of applying an iontophoretic
current to the skin on which the aqueous solution is
applied, to allow the iontophoretic conponent to infiltrate
into the skin, is carried out. As described above, the
aqueous pack agent rarely forns an oil filmon the skin
surface after the attraction and renoval. Accordingly,
after the aqueous pack agent is attracted and renoved from
the skin surface, an iontophoretic current can be applied
to the skin without renoving the oil film Oasng to this,

t he charged i ontophoretic conponent can be allowed to
mgrate into the skin, and infiltration of the

I ont ophoretic conponent into the skin can be facilitated.
As nentioned above, iontophoresis cannot be carried out

i medi ately after a pack agent is attracted and renoved by
i n conventional pack agents containing an oily ingredi ent
as a nmin conponent.

[0016] As nentioned above, in the beauty care nethod, an
aqueous pack agent is applied to the skin and then the
aqueous pack agent is attracted and renoved by the nagnetic
force. OmMng to the sequential operations, a working step

of attracting and renoving dirt of the skin and others and
- 6 -
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a working step of applying an aqueous sol ution containing
an iontophoretic conponent to the skin can be continuously
carried out, and further iontophoresis can be continuously
carried out. Accordingly, an excellent beauty effect can
be easily obtained by carrying out renoval of dirt of the
skin and ot hers and iontophoresis in succession. Since a
wor ki ng step of renoving an oil filmfromthe skin surface
is not required between the renpoval of skin dirt and the

i ont ophoresi s, the working process can be further
sinplified.

[0017] As described in the foregoing, according to the
beauty care nethod, a beauty effect can be nore excellently

obt ai ned by sinple steps.

BRI EF DESCRI PTI ON OF THE DRAW NGS
[0018] [Figure 1] Figure 1(a) is an illustration of a state
i n which an aqueous pack agent is applied in Exanple 1, (b)
is an illustration of a state in which the agueous pack
agent is attracted and renoved by the nagnetic force, and
(c) is an illustration of a state in which iontophoresis is
carried out.

[ Figure 2] Figure 2 shows a waveformchart of an
I ontophoretic current in Exanple 1.

[ Figure 3] Figure 3 is a graph showi ng a change in

skin elasticity before and after the test in Exanple 1.
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[Figure 4] Figure 4 is a perspective view of the
beauty care instrunent described in Exanple 2.

[Figure 5] Figure 5 is a plan view of the beauty care
i nstrunent described in Exanple 2, as viewed fromthe top,
i.e., an opposite side to the magnetic force generation
sur f ace.

[Figure 6] Figure 6 is a plan view of the beauty care
i nstrunent described in Exanple 2, as viewed fromthe
bottom i.e., the nmagnetic force generation surface.

[Figure 7] Figure 7 is a sectional view along the |ine
defined by A-A of Figure 5.

[Figure 8] Figure 8 is a block diagram descri bing the
constitution of the control section of the beauty care
i nstrument described in Exanple 2.

[Figure 9] Figure 9 is a flowhart show ng the
operation of the beauty care instrument described in
Exanpl e 2.

[ Figure 10] Figure 10 is a flowhart show ng the
operation of a skin detecting function while iontophoretic
current flows, described in Exanple 2.

[ Figure 11] Figure 11 is a waveform chart show ng
potential difference produced between both ends of the
resistor section in step S5 when the working el ectrode and
the counter electrode of the beauty care instrunent

described in Exanple 2 are in contact with a hunan body.
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[ Figure 12] Figure 12 is a view showi ng how to renove
an aqueous pack agent by use of the beauty care instrunent
descri bed in Exanple 2.

[Figure 13] Figure 13 is a view showi ng how to apply
an iontophoretic current to the skin by use of the beauty
care instrunment described in Exanple 2.

[Figure 14] Figure 14 is a perspective view of the
beauty care instrunent in attracting and renoving a
magneti ¢ powder, as viewed obliquely from upward.

[ Figure 15] Figure 15 is a perspective view of the
beauty care instrunent in attracting and renoving a

magneti ¢ powder, as viewed obliquely from downward.

MODE FOR CARRYI NG OQUT THE | NVENTI ON

[0019] In the beauty care nethod, the iontophoresis is
carried out by bringing two electrodes into contact with
the skin and applying an iontophoretic current between the
two electrodes. In the foll ow ng description, one of the
two electrodes is called as a working el ectrode and the
other electrode is called as a counter electrode, for
conveni ence sake. The working electrode is defined as the
el ectrode to be brought into contact with a desired part in
whi ch an iontophoretic conponent is allowed to infiltrate.
[ 0020] The iontophoretic current is a current having a
single-polarity and exhibiting various waveforns, such as

DC current, pulse current and so on. The polarity of the
- 9 -
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i ontophoretic current is defined in conformty to the
polarity of the charge of the iontophoretic conponent. For
exanple, if the iontophoretic conponent is present in the
state of a negative ion in the aqueous solution, a voltage
is applied between the two el ectrodes such that the

el ectrical potential of the working electrode is | ower than
that of the counter electrode. In this manner, an

i ontophoretic current flows between the working el ectrode
serving as a cathode and the counter electrode serving as
an anode. the iontophoretic conponent is repelled fromthe
wor ki ng el ectrode and mgrates to the counter el ectrode
sides, i.e., into the skin. As a result, infiltration of
the iontophoretic conponent into the skin is facilitated.

[ 0021] The current value of the iontophoretic current can
be specified to fall within the range of, for exanple, 100
to 1000 pA. If the current value of the iontophoretic

current is less than 100 pA, the effect of facilitating
infiltration of a beauty conponent into the skin may be
insufficient and the beauty effect that the user can fee
may decrease. |If the current value of the iontophoretic
current exceeds 1000 pA, the effect of facilitating
infiltration of a beauty conponent al nbost reaches a pl at eau.
[0022] As the current value of the iontophoretic current

i ncreases, infiltration of a beauty conponent into the skin
is facilitated; whereas, in sonme cases, the user may feel a

sense of disconfort at a contact part of the skin with the
- 10 -
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wor ki ng el ectrode. To sufficiently obtain the effect of
facilitating infiltration of the beauty conponent while
avoi di ng such a problem the current value of the

I ontophoretic current is preferably set to be 100 to 240 pA
[ 0023] For the aqueous pack agent, the solvent can be
appropriately selected to obtain desired properties such as
texture and spreadability when applied to the skin and to
obtain a paste-like appearance sufficient to be applied to
the skin. For exanple, the aqueous pack agent nay contain
a water as a solvent. 1In this case, since the aqueous pack
agent contains the charged iontophoretic conponent, an
aqueous sol ution containing the iontophoretic conponent
remai ns on the skin surface after the magnetic powder is
renoved fromthe skin, as described above.

[ 0024] The sol vent of the aqueous pack agent may be
constituted of a water-soluble solvent alone w thout water.
As the water-soluble solvent, for exanple, a water sol uble
al cohol such as ethanol and isopropyl alcohol, and glycerin
can be used. In this case, the aqueous pack agent nust
contain a conponent, such as ascorbate, which is
constituted to produce an iontophoretic conponent when

di ssolved in water. 1In the case of the agueous pack agent
designed in this way, when a magnetic powder is renoved
fromthe skin, the aforenenti oned conponent remains on the
skin surface. The conponent renai ning on the skin surface

is ionized with noisture that the skin itself has or
- 11 -
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noi sture in the air and produces an iontophoretic conponent.
Because of this, even if the aqueous pack agent does not
contain water, iontophoresis can be perforned.

[0025] I n the aqueous pack agent to be used in the beauty
care nethod, the nore the content of a conponent insoluble
in water decreases, the nore rarely the agueous pack agent
fornms an oil filmon the skin surface and the easier the
aqueous pack agent has excel |l ent performance. Accordingly,
I n the agueous pack agent, if the total of conponents

excl uding a magnetic powder is specified as 100 mass% the
content of a conponent insoluble in water is limted to be
50 mass% or less. |In order to suppress formation of an oi
filmon the skin surface, the content of the conponent
insoluble in water is preferably 40 mass% or | ess and nore
preferably 30 mass% or | ess.

[0026] If a water is contained in the aqueous pack agent as
a solvent, a thickener nust be contained together wth

wat er. The thickener has an action of increasing the
viscosity of the aqueous pack agent such that the aqueous
pack agent has an appropriate viscosity. Accordingly, the
magneti c powder is easily dispersed in the aqueous pack
agent, and a paste-like aqueous pack agent suitable for
application to the skin is easily obtained. The thickener
al so has an action of adhering particles constituting the
magneti ¢ powder when applied to the skin. Thus, in the

aqueous pack agent, particles of the nagnetic powder easily
- 12 -
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adhere to each other, with the result that the used aqueous
pack agent is easily renoved fromthe skin surface in the
formof a continuous film Consequently, the aqueous pack
agent can be easily attracted and renoved fromthe skin
surface, and the used aqueous pack agent and fine particles
in the magnetic powder are suppressed fromremaining on the
skin surface.

[0027] I n the case where an aqueous pack agent does not
contain a thickener, since the viscosity of the aqueous
pack agent does not increase, sonme problens occur such as
precipitation of the magnetic powder by gravity, dripping
of the aqueous pack agent fromthe skin surface due to | ow
viscosity and so on. Because of these problens, it is
difficult to apply such an aqueous pack agent to the skin.
[0028] As the thickener, a conventional thickener for use
in cosnmetics can be used. Exanples of the thickener

i nclude a glycerin, (acrylates/al kyl acrylate (C10-30))
cross polyner, a cellul ose derivative, xanthan gum guar
gum starch and a derivative thereof, alginate and a
derivative thereof, agar, sodium polyacrylate, a

car boxyvi nyl polynmer and bentonite. These thickeners my
be used al one or in conbination.

[ 0029] The aqueous pack agent preferably contains 10 to 45
mass% of glycerin relative to the total agueous pack agent,
as a thickener. 1In this case, the adhesive force acting

bet ween particles of the magnetic powder increases, a
- 13 -
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continuous filmlike structure of the agueous pack agent
tends not to easily tear when the used agueous pack agent
Is attracted and renoved fromthe skin. As a result, the
aqueous pack agent is nore easily attracted and renoved
fromthe skin surface and the used agueous pack agent and
ot hers can be prevented fromrenai ning on the skin surface.
[ 0030] The content of water serving as a solvent is
preferably 5 to 73 mass%rel ative to the total aqueous pack
agent. |If the content of water falls within a specific
range as nentioned above, the aqueous pack agent tends to
be obtained in a snooth paste-like appearance, in which the
magneti c powder is dispersed. As a result, the aqueous
pack agent is easily spread over when applied to the skin
and the user feels snooth spreading over the skin.

[0031] If the content of water is less than 5 nass% the
aqueous pack agent is lack of noisture and may be forned
into a sticky mass. In this case, the user may feel un-
confortability such as roughness when the aqueous pack
agent is brought into contact to the skin. 1In sone cases,

t he agueous pack agent brought into contact to the skin may
cause an extrenely strong stinulus to the skin.
Consequently, it becones difficult to spread the aqueous
pack agent over the skin. To obtain an agueous pack agent
havi ng a paste-li ke appearance suitable for application to
the skin, the content of water is preferably 5 nmass% or

nore and nore preferably 6 nass% or nore.
- 14 -
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[0032] In contrast, if the content of water exceeds 73
mass% it is difficult to obtain an effect of increasing
viscosity due to a thickener, with the result that the
viscosity of the aqueous pack agent may be extrenely
reduced. In this case, the anount of magnetic powder

contai ned in the aqueous pack agent applied to the skin
surface becones insufficient due to precipitation of the
magneti ¢ powder by gravity. |If the anount of magnetic
powder is insufficient, the magnetic force acting on the
whol e nagneti c powder becones insufficient when a nagnet or
the like is allowed to approach. In sone cases, the used
aqueous pack agent and others conceivably remain on the
skin surface. Also in this case, due to |low viscosity, the
aqueous pack agent may drip fromthe skin surface. Thus,
in order to obtain an aqueous pack agent havi ng an
appropriately large viscosity, the content of water is
preferably 73 mass% or | ess, nore preferably 30 nass% or

| ess and further preferably 15 nass% or |ess.

[0033] It is preferable that the content of the nagnetic
powder relative to the whol e agueous pack agent is 15 to 80
mass% In this case, since the anount of magnetic powder
contained in the agueous pack agent applied to the skin is
relatively large, the magnetic force acting on the whole
magneti ¢ powder increases when a nagnet or the like is

al l oned to approach the aqueous pack agent. As a result,

the used aqueous pack agent can be easily attracted and
- 15 -



renoved fromthe skin surface together with dirt of the
skin and others, and the aqueous pack agent and others can
be prevented fromremaining on the skin surface.

[0034] If the content of the magnetic powder is |ess than
15 mass% since the content of the nagnetic powder is |ow,
when a magnet or the like is allowed to approach, the
magnetic force acting on the whol e magneti ¢ powder nay
becone insufficient. As a result, it becones difficult to
attract and renove the used aqueous pack agent fromthe
skin surface. In order to easily attract and renove the
aqueous pack agent fromthe skin surface, the content of
the magnetic powder is preferably 15 nmass% or nore, nore
preferably 30 mass% or nore and further preferably 50 mass%
or nore.

[0035] In contrast, if the content of the magnetic powder
exceeds 80 mass% since the contents of water and a

t hi ckener becone insufficient, the aqueous pack agent may
be formed into a sticky nass. Because of this, it is
difficult to spread the aqueous pack agent over the skin.
Thus, in order to obtain the aqueous pack agent in a paste-
| i ke appearance suitable for application to the skin, the
content of the magnetic powder is preferably 80 mass% or

| ess, nore preferably 75 mass% or | ess and further
preferably 70 mass% or | ess.

[ 0036] The viscosity of the aqueous pack agent is

preferably 9000 nPas or nore. In this case, the dispersed
- 16 -
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state of the magnetic powder in the aqueous pack agent can
be maintained for a |longer tine. Accordingly, the state
where a sufficient anmount of magnetic powder for attraction
and renoval is contained in the agueous pack agent applied
to the skin surface can be nore easily realized. As a
result, the magnetic powder and the used aqueous pack agent
can be easily attracted and renoved fromthe skin surface,
and the used aqueous pack agent and fine particles in the
magneti ¢ powder are nore suppressed fromremaining on the
skin surface.

[ 0037] The aqueous pack agent nmay contain a thixotropic
agent for inparting thixotropy. The aqueous pack agent
havi ng thi xotropy has a high viscosity in the state where
t he agueous pack agent does not flow during e.g., storage.
Whereas, in the state where the pack agent flows during
e.g., application of the agent to the skin, the viscosity
of the aqueous pack agent decreases. Accordingly, in the
aqueous pack agent containing a thixotropic agent,

preci pitation of the magnetic powder can be prevented when
t he agueous pack agent is in storage. In contrast, when
applied to the skin, the agueous pack agent is likely to
have a suitable viscosity for application. As a result,

t he aqueous pack agent is suitably applied to the skin

whil e preventing precipitation of a magnetic powder.
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[0038] As the thixotropic agent, a conventional thixotropic
agent for use in cosnetics, such as bentonite, 12-
hydroxystearic acid and crystalline cellulose, is used.

[ 0039] The aqueous pack agent nay contain a surfactant.

The surfactant has an action of dispersing a nagnetic
powder in the aqueous pack agent. Accordingly, in the
aqueous pack agent containing a surfactant, the state where
the magnetic powder is dispersed can be nore reliably
realized. As a result, the aqueous pack agent provides a
snoot h paste-1li ke appearance and the user feels snpother
spreadi ng over the skin.

[0040] As the surfactant, a conventional surfactant for use
in cosnetics can be used. Exanples of the surfactant

i nclude PEG 7 glyceryl cocoate, polyglyceryl-10 |aurate, an
al kyl sulfate, an acylam no acid salt, a pol yoxyethyl ene

al kyl ether sulfate, an al kyl ether phosphate, an al kyl

pol yet hyl ene gl ycol ether, a glycerol polypropyl ene glyco
ether, an al kyl polyglycerol ether and an ethyl ene oxi de-
propyl ene oxi de bl ock copolynmer. These surfactants nay be
used al one or in conbination.

[ 0041] The aqueous pack agent may further contain a beauty
conponent providing a beauty effect on the skin, other than
t he af orenenti oned conponents. As described above, the
aqueous pack agent rarely forns an oil filmon the skin
surface after the used aqueous pack agent is attracted and

renoved. Thus, the anmount of a substance which inhibits
- 18 -
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the infiltration of a beauty conponent, such as dirt of the
skin, waste or an oil filmis low on the skin surface after
t he aqueous pack agent is attracted and renoved. In this
state, a beauty conponent easily infiltrates. The beauty
conmponent, which is blended in advance in the aqueous pack
agent, can remain applied onto the skin surface even though
t he aqueous pack agent is attracted and renoved fromthe
skin surface. Accordingly, the beauty conponent nore
easily infiltrates into the skin surface and a nore
excel | ent beauty effect is easily obtained.

[ 0042] Exanpl es of the beauty conponent to be used herein

i nclude a whitening conponent such as an ascorbic acid
derivative, kojic acid, arbutin and tranexam c acid; a
nutritional conponent such as an amno acid, a vitamn, a
pl ant extract and a microbially fernented product; and a
noi sturi zi ng conponent.

[ 0043] The aqueous pack agent nay contain additives usually
used in cosnetics other than the aforenenti oned conponents.
Exanpl es of the additives include a lubricant, an anti-

m crobi al agent, a fragrance and a pH adj usting agent.
These additives can be appropriately added as |ong as the
effects of the present invention are not underm ned.

[0044] It is preferable that the aqueous pack agent has an
el ectrical conductivity of 20 uS/cmor nore at 25°C. 1In

this case, since a weak current for facilitating

- 19 -
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infiltration of an iontophoresis conponent into the skin
easily flows, iontophoresis can be easily perforned.

[ 0045] As the magnetic powder to be contained in the
aqueous pack agent, a nagnetic powder constituted of a
ferromagnetic material is used. Wen the magnetic powder
conmes into direct contact with e.g., water contained in the
aqueous pack agent, the magnetic powder is oxidized and
rust may be forned. The magnetic powder oxidized to the
extent that rust is produced, is hardly attracted and
renoved fromthe skin since the magnetic property of the
powder deteriorates. Also, rust of the magnetic powder is
not preferable in blending with an aqueous pack agent in

vi ew of appearance. Accordingly, it is preferable to use a
magneti ¢ power capabl e of suppressing formation of rust for
a long period of tine.

[ 0046] For exanple, the nmagnetic powder is constituted of a
ferromagnetic nmetal and an oxidation resistant filmmay be
formed on the surface of each particles constituting the
magneti c powder. In this case, sufficiently |arge magnetic
force can be applied to the whol e magnetic powder by a
ferromagnetic nmetal when a magnet or the like is allowed to
approach. Accordingly, the magnetic powder can be easily
attracted and renoved fromthe skin surface together with

t he used aqueous pack agent.

[0047] OM ng to the presence of the oxidation resistant

film it is possible to suppress direct contact of the
- 20 -
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particles with a material that nay serve as an oxidation
agent, such as water, contained in the aqueous pack agent.
Consequently, rust formation of the nmagnetic powder can be
suppressed for a long period of tinme. As the result of
suppressing the contact between the particles and e.g.,

wat er, the magnetic powder is rarely oxidized and the
magneti c property can be maintained for a | ong period of
tinme.

[ 0048] As nentioned above, the magnetic powder constituted
of a ferromagnetic netal and having an oxidation resistant
filmcan maintain excellent nagnetic property for a | ong
period of tinme. Accordingly, an aqueous pack agent
cont ai ni ng the magnetic powder can naintain its performance
for a long period of tine.

[ 0049] As the aforenmentioned ferromagnetic nmetal, for
exanpl e, a single netal such as iron, nickel and cobalt,
and an alloy containing at | east one of these netal

el ements are nentioned. Note that these single netals and
all oys may usually contain other chem cal conponents such
as inevitable inmpurities.

[ 0050] As the oxidation resistant film a wi de variety of
materi als can be enpl oyed as | ong as they suppress direct
contact between the particles and e.g., water. Exanples of
t he oxidation resistant filmthat can be used include an
inorganic coating film a fatty acid coating film a silane

coating filmand a resin coating film The inorganic
- 21 -
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coating filmcan be forned by subjecting the magnetic
particle to a treatnent wwth a phosphate salt such as iron
phosphat e, zinc phosphate, cal ci um phosphate and manganese
phosphat e.

[0051] The fatty acid coating filmmay contain a structure
derived froma fatty acid such as lauric acid, nyristic
acid, stearic acid, palmtic acid, oleic acid and linoleic
acid. The fatty acid coating filmcan be forned by

subj ecting the magnetic powder to a surface treatnent with
a solution containing a fatty acid.

[ 0052] The silane coating filmmy contain a structure
derived from an al kyl al koxysi | ane such as

met hyl t ri net hoxysi | ane, di net hyl di met hoxysi | ane,
trimet hyl met hoxysi |l ane, nethyltriethoxysilane,

nmet hyl tri phenoxysi | ane, ethyltrinmethoxysilane, n-

propyl tri nmet hoxysi | ane, dii sopropyl di met hoxysil ane and

I sobutyl trimethoxysilane. The silane coating film can be
formed by treating the surface of the nmagnetic powder with
an al koxysi | ane.

[ 0053] Exanpl es of the resin constituting a resin coating
filmthat can be used include a resin such as an acryl ates
copol yner, a pol yvinyl alcohol, a polyvinyl pyrrolidone, a
net hoxy et hyl ene-nmal ei ¢ anhydri de copol yner, a cationic
cellul ose, a polyacrylic acid ester copolyner, a

nmet hacrylic acid ester copolyner, an epoxy resin and a

silicone resin. The resin coating filmcan be forned by
- 22 .
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applying a resin as nentioned above to the surface of the
magneti c powder.

[ 0054] The magnetic powder nmay contain a ferromagnetic
ferrite as a main conponent. The "main conmponent"” herein
refers to a chem cal conponent contained in the |argest
anount. The nmagneti c powder usually contains, other than a
ferromagnetic ferrite serving as a main conponent, e.g., an
i ron-based oxi de such as wustite and henmatite each having a
di fferent degree of oxidation, and inevitable inpurities.
[0055] Aferrite is lowin variation of magnetic property
and col or tone. Accordingly, an aqueous pack agent
containing the magneti c powder having a ferrite as a main
conponent can be reduced in variation in ease of attraction
and renoval and color tone. |In addition, since a ferrite
is an iron oxide, further oxidization of the magnetic
powder rarely takes place in an aqueous pack agent. For
the reason, even if the agueous pack agent is stored for a
long term e.g., magnetic property of the nagnetic powder
rarely changes and performance can be maintained for a | ong
term

[ 0056] A magnetic powder having a ferrite as a main
conponent nay have an oxidation resistant filmon the
surface. In this case, owing to the presence of the

oxi dation resistant film the magnetic powder is nore
rarely oxidized. Thus, the aqueous pack agent can maintain

performance for a |long period of tine.
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[ 0057] Exanpl es of the ferromagnetic ferrite include a
spinel ferrite, a magneto-plunbite ferrite, a garnet
ferrite, a perovskite ferrite and so on. O these ferrites,
a soft ferrite high in saturation magnetization and low in
bot h resi dual magneti zati on and magneti c coercive force is
preferably contained as a nmain conponent of the nmagnetic
powder. Exanples of the soft ferrite include a spine
ferrite having a fornula represented by (MO x(Fex3)y (where
x +y =100 mol% Mis one or two or nore netal elenents
selected fromnetallic elenents e.g., Fe, M, My, Sr, Ca,
Ba, Cu, Zn, N, Li and Co). O the spinel ferrites, a
ferrite having high saturation magnetization is preferably
used.

[0058] In the magnetic powder to be used in the aqueous
pack agent, the nunber of the elenents constituting a
ferrite serving as a nmain conponent is preferably small.
Thus, magnetite (FeszO;) having high saturation

magneti zation and constituted of two elenents, Fe and O, is
further preferably contained as a nmain conponent of the
magneti ¢ powder

[0059] It is preferable that the magnetic powder has a

chem cal conponent consisting of 80 mass% or nore of
magnetite and the bal ance being wstite, hematite and
inevitable inpurities. In this case, the ratio of a

di amagnetic material in the magneti c powder decreases, and

thus the magnetic force acting on the whol e magneti c powder
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increases. As a result, the aqueous pack agent can be nore
efficiently attracted and renoved. Since the degree of

oxi dation of wustite is |ow conpared to e.g., magnetite, if
the content of wustite is reduced, it is |likely to avoid
further oxidation of the magnetic powder. Consequently,

the performance of the aqueous pack agent can be stabilized
for a long term

[ 0060] The nean vol une particle dianmeter of a magnetic
powder is preferably 20 to 150 um and nore preferably 50 to
75 um In this case, it is possible to easily attract and
renove the used aqueous pack agent fromthe skin surface.
The nmean vol une particle dianmeter of the nagnetic powder
can be calculated in ternms of 50% cunul ati ve particle

di aneter (nedi an dianeter) obtained in the vol une

di stri bution node in under-sieve representation of the
particle size distribution obtained by the |aser
diffraction scattering nethod.

[0061] If the nmean vol une particle dianeter is | ess than 20
um the particle size distribution of the magnetic powder
tends to have a distribution pattern in which the content
of an excessively small particle size is large. The
magnetic force acting on each of the particles decreases as
the size of the particle reduces. Because of this,
particles having an excessively small particle dianmeter are
difficult to be attracted by a nmagnet or the |ike and tend

to remain on the skin surface. Also in this case, the
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magneti c force acting on the whole nagneti c powder becones
weak, with the result that the used aqueous pack agent is
likely to remain on the skin surface.

[0062] In contrast, if the nean volune particle dianeter
exceeds 150 um the particle size distribution has a

di stribution pattern in which the content of an excessively
| arge particle dianeter is large. In this case, the user
feel s rough when the aqueous pack agent containing the
magneti c powder is used. Likew se, the sense of use may
deteriorate.

[ 0063] As mentioned above, the agueous pack agent having a
magneti c powder in which the nean volune particle dianeter
Is controlled to fall within 20 to 150 um provi des an
excel | ent sense of use because fine particles contained in
t he magnetic powder and the used aqueous pack agent are
suppressed fromrenai ning on the skin surface.

[ 0064] The magneti c powder preferably has a nean vol une
particle dianmeter being 50 to 75 um as determ ned from a
particle size distribution obtained by a |aser diffraction
scattering nethod, a content of particles with a particle
di aneter being less than 37 um of 15 mass% or | ess, and a
content of particles with a particle dianeter being 105 pum
or nore of 5 mass% or | ess.

[ 0065] The content of particles having a particle dianeter
being I ess than 37 um (hereinafter sonetinmes referred to as

"smal | -di aneter particles") can be neasured in terns of,
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for exanple, the anmount of particles that can pass through
a standard sieve having a nom nal size of 37 um (400
meshes) .

[ 0066] The content of particles having a particle dianeter
bei ng 105 um or nore (hereinafter sonetines referred to as
"l arge-di aneter particles”) can be nmeasured in terns of,
for exanple, the anobunt of particles that cannot pass
through a standard sieve having a nom nal size of 105 um
(145 neshes).

[ 0067] As descri bed above, in order to obtain the aqueous
pack agent rarely renaining on the skin surface and
provi di ng snooth application to the skin, it is preferable
that the particle size distribution of the magnetic powder
has a distribution pattern in which the content of
particles having an excessively small particle dianmeter and
the content of particles having excessively large particle
di ameter are both small. |In other words, the nean vol une
particle dianeter of the magnetic powder is nore preferably
50 to 75 um

[ 0068] However, it is difficult to reliably reduce the
content of particles having an excessively small particle
di aneter only by controlling the nmean vol une particle

di aneter to fall within the range of 50 umor nore. Thus,
it is inportant not only to control the nean vol une
particle dianmeter to fall within the range of 50 umor nore

but also to regulate the content of small-dianeter
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particles to be 15 mass% or | ess as nentioned above. The
content of particles having an excessively small particle
di aneter can be certainly reduced by regulating the content
of small-dianeter particles to fall within the range of 15
mass% or | ess.

[0069] Simlarly, it is difficult to reliably reduce the
content of particles having an excessively large particle
di aneter only by controlling the nmean vol une particle

di aneter to fall within the range of 75 umor |ess. Thus,
it is inportant not only to control the nean vol une
particle dianmeter to fall within the range of 75 umor |ess
but also to regulate the content of |arge-di aneter
particles to be 5 mass% or | ess as nentioned above. The
content of particles having an excessively large particle
di aneter can be certainly reduced by regulating the content
of | arge-dianeter particles to fall within the range of 5
mass% or | ess.

[ 0070] As nentioned above, the nost suitable particle-size
di stribution in which the content of particles having an
optimal diameter is large can be realized not only by
controlling the nean volune particle dianeter of the
magneti c powder to fall within a specific range nentioned
above but also by regulating both the content of small -

di aneter particles and the content of | arge-di aneter
particles. The magnetic powder, which is finely and

carefully controlled so as to have a particle size
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di stribution as nenti oned above, exhibits the nost suitable
properties as the magnetic powder to be blended in an
aqueous pack agent. Accordingly, the aqueous pack agent
cont ai ni ng such the magnetic powder nore rarely remains on
the skin surface and provi des a snoother application to the
ski n.

[0071] The magnetic powder preferably has a saturation
magnet i zati on of 80 Anf/kg or nore. In this case, the
magneti zation of the magnetic powder can be sufficiently

i ncreased and the magnetic force acting on the whole
magneti ¢ powder can be further increased. As a result, the
used aqueous pack agent can be easily attracted and renoved
fromthe skin surface and can be prevented from remai ni ng

on the skin surface.

EXAVPLE
[0072] (Exanple 1)

Referring to Figure 1 to Figure 3, exanples of the
beauty care nethod will be explained. In the beauty care
nmet hod of this exanple, first, a step of applying an
aqueous pack agent 1, which conprises a water, a nagnetic
powder 11 containing a ferromagnetic ferrite as a main
conmponent, a thickener and a charged iontophoretic
conmponent 13, to the skin 2 (Figure 1 (a)) is carried out.
Then, a step of applying nagnetic force to the nagnetic

powder 11 contained in the agqueous pack agent 1 applied to
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the skin 2 and attracting and renoving the nagneti c powder
11 fromthe skin surface 21 by the magnetic force while

| eavi ng an aqueous solution 12 of the iontophoretic
conmponent 13 on the skin surface 21 (Figure 1 (b)) is
carried out. Thereafter, a step of applying an

i ontophoretic current to the skin 2, on which the aqueous
solution 12 is placed, to allow the iontophoretic conponent
13 to infiltrate into the skin 2 (Figure 1 (c)) is carried
out. The beauty care nethod will be nore specifically
descri bed bel ow.

[0073] In the step of applying the agueous pack agent 1 to
the skin 2, the aqueous pack agent 1 is applied to the
entire surface of a desired part at which a beauty effect
is to be provided. The aqueous pack agent 1 is preferably
applied with a thickness through which the color of the
skin 2 cannot be seen. Note that, a detailed conposition
of the aqueous pack agent 1 will be described |ater.

[0074] In the step of attracting and renoving the magnetic
powder 11, a nagnet 3 is allowed to approach the aqueous
pack agent 1 applied to the skin 2, as shown in Figure 1
(b). 1In this manner, the nagnetic powder 11 is attracted
by the magnet 3 and renoved fromthe skin surface 21 by the
magnetic force. Simultaneously with the magnetic powder 11,
a used aqueous pack agent 100 and dirt 200 of the skin 2
and others attached to the nagnetic powder 11 are attracted

and renoved fromthe skin surface 21 by the nmagnetic force.
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The magnet 3 used in this step may be a pernanent magnet
such as a ferrite magnet and a neodym um magnet or an

el ectromagnet .

[0075] In contrast, an aqueous solution 12 containing the

i ont ophoretic conponent 13 is not attracted and renoved
together with the used aqueous pack agent 100 and ot hers
and remains on the skin surface 21. In this manner, the
aqueous pack agent 1 is attracted and renoved fromthe skin
surface 21; at the sane tine, the aqueous solution 12
contai ning the ionized iontophoretic conponent 13 remains
applied to the skin surface 21, as shown in Figure 1 (b).
[0076] In the step of introducing the iontophoretic
conponent 13 into the skin 2, as shown in Figure 1 (c), a
wor ki ng electrode 41 is allowed to be contact with the skin
surface 21 on which the aqueous solution 12 containing the
i ont ophoretic conponent 13 is applied;, whereas, a counter
electrode 42 is allowed to be in contact with the skin
surface 211 where the aqueous solution 12 is not applied.
In this state, a voltage is applied between the working

el ectrode 41 and the counter electrode 42 to supply an

i ontophoretic current to the skin 2. Note that, the

I ont ophoretic conponent 13 used in this exanple is sodi um
L-ascor bi ¢ aci d- 2- phosphate. Sodi um L-ascorbic aci d-2-
phosphate is ionized into an L-ascorbic acid 2-phosphate
ion 131 and a sodiumion in the aqueous solution 12. Then,

an anion, i.e., L-ascorbic acid 2-phosphate ion 131, is
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allowed to infiltrate into the skin by iontophoresis.

Omng to this, beauty effects such as inprovenent of

el asticity, winkles and age spots of skin and shrinkage of
pores can be expected.

[0077] The iontophoretic current of this exanple is
constituted of sequential repeats of an iontophoresis step
of supplying an iontophoretic current (basic waveform F1)
having a single-polarity to the contact portion between the
wor ki ng el ectrode 41 and the skin 2; a reset pul se step of
supplying a pul se current (basic waveform F2) having the

ot her polarity to the contact portion; and a skin care step
of supplying a current (basic waveform F3) in which
polarity is alternately changed, to the contact portion, as
shown in Figure 2.

[0078] In the iontophoresis step, a pulse voltage is
appl i ed between the working electrode 41 and the counter

el ectrode 42 in a plurality of times while controlling the
potential difference between the el ectrodes such that the
el ectrical potential of the working electrode 41 is |ower
than that of the counter electrode 42. Owing to this, the

i ontophoretic current beconmes a negative pul se current as
shown in basic waveform F1 of Figure 2. The iontophoretic
current flows through the skin 2 and infiltration of L-
ascorbic acid 2-phosphate ion 131 into the skin is

facilitated.
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[0079] In the reset pulse step, a pulse voltage is applied
once between the working electrode 41 and the counter

el ectrode 42 while controlling the potential difference
bet ween the two el ectrodes such that the electrica
potential of the working electrode 41 is higher than that
of the counter electrode 42. Onng to this, a positive
pul se current flows through the skin 2, as shown in basic
waveform F2 of Figure 2. The reset pulse step is carried
out in this manner to neutralize the bias in charge
produced in the skin 2 in the iontophoresis step.

[0080] In the skin care step, a square wave, in which the
high and | ow of the potential difference between the
wor ki ng el ectrode 41 and the counter el ectrode 42
alternately change, is applied to the both el ectrodes.
Consequently, a square wave current, in which a positive
polarity and negative polarity alternately change, as shown
I n basic waveform F3 of Figure 2, flows through the skin 2.
As nmentioned above, if a weak current in which polarity
alternately changes flows through the skin 2, effects such
as vitalization of skin cells, inprovenent of |[ynph flow,

i mprovenent of blood circulation and i nprovenent of

nmet abol i sm can be exerted. Accordingly, it is expected to
obtai n beauty effects such as inprovenent of elasticity of
the skin 2 and beautifying the skin 2, by perform ng the

skin care step
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[0081] In this exanple, the beauty effect of the skin 2
obt ai ned by the beauty care nethod was eval uated. The
eval uati on contents and evaluation results wll be
descri bed bel ow.
[ 0082] <Test subject>
Test subjects were ei ght Japanese wonen of 20 or nore
and | ess than 60 years ol d.
[ 0083] <Test conditions>
[ 0084] [ Aqueous pack agent 1]
Specific conposition of the aqueous pack agent 1 to be

applied to the skin 2 is as follows:

- Wat er 7.92 mass%
- Magnetic powder 11 65 mass%
- Thi ckener
A ycerin 17.5 mass%
Sodi um pol yacryl ate 0. 01 mass%

- Sur f act ant
Pol ygl yceryl nonol aurate 0.2 mass%
- lont ophoretic conponent 13
Sodi um L- ascor bi ¢ aci d- 2- phosphat e 0.1 mass%
- Lubricant, pH adjusting agent,
preservative and etc. bal ance
[ 0085] [ Magnetic powder 11]
A net hod for manufacturing the magnetic powder 11 used
i n the agueous pack agent 1 and properties of the magnetic

powder 11 are as foll ows:
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- Manuf act uri ng net hod

A slurry was prepared by adding a water to a hematite
(Fe,0;) powder so as to have a solid content of 55 mass%
Subsequently, 1 nmass% of a polyvinyl alcohol relative to
the solid content of the slurry, 0.9 nass% of a carbon
bl ack and 0.5 mass% of a pol ycarboxyl ate salt were added to
the resultant slurry. Thereafter, a water was added to the
m xture to prepare a slurry having 55 mass% of a solid
content. Then, the resultant slurry was stirred by use of
an attritor for one hour, and then, spherically granul ated
by use of a spray dryer. The grain sizes of the granul es
obt ai ned were controlled by a gyro shifter.
[ 0086] The spherical granules controlled in grain size were
heated at 1320°C for 3 hours to reduce a rawmateria
hematite. In this manner, a cal ci ned product containing
magnetite as a nmai n conponent was obtained. Note that, the
granul es was heated by use of a tunnel type electric
furnace in a nitrogen atnosphere.
[ 0087] The resultant cal ci ned product was pul veri zed and
classified by use of a gyro shifter in conbination with an
air classifier. In this manner, a particle size
di stribution was controlled. Thereafter, particles having
a large magnetic susceptibility were sel ected by
el ectronagneti c separation to obtain the nagnetic powder 11.
[0088] By performng surface treatnent to the resultant

magneti ¢ powder 11 as nentioned above, a resin film
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consi sting of an acryl ates copolynmer was formed on the
surface of particles constituting the nagnetic powder 11.
[ 0089] - Mean vol une particle dianeter

The nean vol une particle dianeter was cal cul ated by
the following nmethod. First, a 0.2% aqueous sol ution of
sodi um hexanet aphosphat e was added to the magnetic powder
11. The resultant m xture was subjected to an ultrasonic
treatnent using an ultrasoni c honogeni zer (UH 3C,
manuf actured by U trasonic Engi neering Co., Ltd.) for one
mnute to prepare a dispersion |liquid of the magnetic
powder 11. The dispersion liquid was introduced in a mcro
track particle-size analyzer (Mdel 9320- X100 manuf act ured
by N kkiso Co., Ltd.). Analysis was performed in the
conditions: a refractive index of 1.81, a tenperature of 25
+ 5°C, and a humdity of 55 + 15% to obtain a particle
size distribution in accordance with the |aser diffraction
scattering nmethod. Fromthe resultant particle size
di stribution, a cunmulative 50% particle dianeter
represented in terns of nesh size of sieves with a vol une
di stri bution node, was cal cul ated and enpl oyed as a nean
vol une particle dianeter (nedian dianmeter).
[ 0090] From the above results, the nean volune particle
di aneter of the nmagnetic powder 11 was about 70 um
[0091] - Contents of snall-dianmeter particles and | arge-

di aneter particles
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The magnetic powder 11 was classified by a nethod
according to JIS H 2601 using the standard sieves specified
in JIS Z 8801. In this way, the content of small-dianeter
particles, nanely, particles passed through the standard
si eve having a nom nal dinension of 37 um (400 neshes) and
the content of |arge-dianeter particles, nanmely, particles
not passed through a standard sieve having a nom na
di mensi on of 105 um (145 neshes) were neasured.

[0092] As a result, the content of the small-dianeter
particles in the magnetic powder 11 was 6.7 nass% and the
content of the large-dianmeter particles was 0 mass%

[ 0093] - Saturation magneti zation, residual magnetization
and nmagnetic coercive force

Magneti c properties were nmeasured by use of an
integral type B-H tracer (Model: BHU 60, manufactured by
Ri ken Denshi Co., Ltd.) in the follow ng procedure. First,
an Hcoil for neasuring a magnetic field and a 4=l coil for
nmeasuri ng magneti zati on were placed between el ectronmagnets
and the magnetic powder 11 was put in the 4nl coil. Then,
the current values of the el ectromagnets were changed to
vary the magnetic field H The outputs fromthe H coil and
the 4nl coil were separately integrated. The output fromH
coil was plotted on the X-axis and the output fromthe 4xn
coil was plotted on the Y-axis. In this manner, a
hysteresis | oop was drawn on a recordi ng paper. Fromthe

hysteresis | oop, saturation nmagnetization, residua
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magneti zati on and magnetic coercive force were cal cul at ed.
Note that, the neasurenent condition for the hysteresis

| oop were as follows: sanple anbunt of about 1 g, sanple
cell of 7 mp + 0.02 mmin inner dianmeter and 10 nrm+ 0.1

mnmin height, the nunber of turns of 4mnl coil of 30;
appl i ed magnetic field of 3000 oersteds.
[0094] As a result, the nagnetic powder 11 had a saturation
magneti zation of 82 Anf/kg, a residual magnetization of 82
Anf/ kg and a magnetic coercive force of 24 Ce.
[ 0095] - Chem cal conponents

The conposition ratio of magnetite (Fez3Q;), hematite
(Fe20;) and wustite (FeO was cal culated in accordance with
the follow ng nmethod using the X-ray diffraction nethod.
[ 0096] As a neasuring device, "X PertPRO MPD' nanufact ured
by PANal ytical B.V. was used. Measurenent was perfornmed
using a Co bulb (CoKa bean) as an X-ray source, a
centralized optical systemas an optical systemand a fast
detector, "X Celarator", by continuous scanning at a rate
of 0.2°/sec. The neasurenent results were anal yzed by
anal ysis software, "X PertH ghScore” in the same nanner as
in ordinary crystal structure analysis of a powder to
identify a crystal structure. Thereafter, an abundance
ratio on a wei ght basis was cal cul ated by refinenment of the
obtai ned crystal structure. Note that, when the abundance
ratio of nagnetite, hematite and wustite was cal cul ated, Fe

and O were regarded as essential el enents.
- 38 -



10

15

20

25

[0097] As the X-ray source to be used in the X-ray
diffraction nmeasurenent, a Cu bulb may be used w thout a
probl em however, in the case of a Fe-rich sanple, the
background noi se becones | arge conpared to a peak of a
nmeasuring target. Thus, a Co bulb is preferably used.
Even if collimating optics is used as the optical system
the sane results can be obtained; however, X-ray intensity
is lowand along tine is required for neasurenent. For
this reason, nmeasurenent in a centralized optical systemis
preferable. The speed of the continuous scanning is not
particularly limted; however, the intensity of the main
peak of magnetite, i.e., the peak in the (311) plane,
becanme 50000 cps or nore in order to obtain a sufficient
S/Nratio for analyzing a crystal structure. A sanple was
set in a sanple cell such that particles were not
preferentially oriented in a specific direction. In this
manner, measurenment was perforned.
[0098] As a result, the nagnetic powder 11 contained a
chem cal conponent having 89.7 nmass% of nagnetite, 4.1
mass% of hematite and 6.2 mass% of wustite.
[ 0099] <Test nethod>

The right half of the face of a subject was used as a
treatnent portion and a treatnent was applied to the
treatment portion once every three days in accordance with
the followi ng method. First, cleansing and face-wash were

perfornmed. Thereafter, the aqueous pack agent 1 was
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applied only to the treatnent portion and the treatnent
portion was allowed to |leave for three mnutes. Three

m nutes |later, the magnet 3 was allowed to approach the
aqueous pack agent 1 applied to the skin 2, and the
magneti ¢ powder 11 and the used aqueous pack agent 1 were
attracted and renoved fromthe skin 2. After the
attraction and renoval, the iontophoretic current shown in
Figure 2 was applied to the treatnent portion for about 5
mnutes. In this manner, the treatnent was conpl et ed.
[0100] Note that, the left half of the face of each subject
was used as a control portion and treated in accordance
with the foll ow ng procedure.

[0101] After cleansing and face-wash, an oily pack agent
cont ai ni ng 65 mass% of the nagnetic powder 11 was applied
to the control portion and allowed to | eave for 3 m nutes.
Three m nutes later, the nagnet 3 was all owed to approach
the oily pack agent applied to the skin 2 and the nmagnetic
powder 11 and the used oily pack agent were attracted and
renoved fromthe skin 2. After the attraction and renoval,
a lotion containing sodium L-ascorbic aci d-2-phosphate was
applied to the control portion and the iontophoretic
current was applied simlarly to the treatnent portion for
about 5 m nutes.

[0102] Note that, specific conpositions of the oily pack
agent and lotion applied to the control portion are as

foll ows:
- 40 -



[Gly pack agent]

- Exci pi ent

Tri et hyl hexanoi n 21. 4 mass%
Vasel i ne 3.5 mass%
- Magnetic powder 11 65 mass%

- Sur f act ant

d yceryl stearate 1.1 mass%
Pol ygl yceryl Laurate-10 0.7 mass%
- Emul sifier

Cet anol 1.8 mass%
Sorbitan Stearate 1.8 mass%
- Lubricant, preservative and others bal ance

[ 0103] [Lotion]

-l ont ophoretic conponent 13

Sodi um L- ascor bi ¢ aci d- 2- phosphat e 0.1 mass%
Sodiumcitrate 0. 08 mass%
Ctric acid 0. 02 mass%
- Butyl ene gl ycol 5 mass%
- @ycerin 3 mass%
- Di propyl ene gl ycol 2 mass%
- Water, thickener, preservative and etc. bal ance

[0104] <Eval uati on>

At the starting tinme of the test and the conpletion
time of the test (after a | apse of 4 weeks), skin
el asticity was nmeasured by a skin viscoelasticity neasuring

device ("Cutoneter (registered trade mark)", manufactured
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by Courage + Khazaka). Measurenent was repeated 5 tines
with respect to each of the treatnent portion of the cheek
and the control portion of the cheek and 5 neasurenent

val ues were averaged. Note that, skin elasticity was
nmeasured after the neasurenent sites were acclimated to an
envi ronnent of tenperature of 22 + 2°C, relative humdity
of 50 + 3%H by exposing the sites to the environnent

conti nuously for 10 m nutes.

[0105] Table 1 shows skin elasticity values at the starting
time of the test and the conpletion tinme of the test, and
the difference between the skin elasticity val ues per
subject. Figure 3 is a graph show ng the average skin

el asticity value of the subjects at the starting tinme of
the test and the average skin elasticity value of the
subjects at the conpletion tinme of the test. The vertical
axis in Figure 3 represents the average skin elasticity

val ue.

[0106] As is apparent from Table 1 and Figure 3, the skin
el asticity of the treatnent portion was inproved after the
test in alnost all subjects. Furthernore, it was
denonstrated that skin elasticity tends to be inproved with
the passage of tine. The skin elasticity at the conpletion
time of the test was inproved by 14.5% in average, conpared
to the skin elasticity at the starting tine of the test.

An increase of the skin elasticity is statistically

significant at a 1% | evel.
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[0107] In contrast, the skin elasticity of the contro
portion was inproved only in half of the subjects; however,
tendency of inproving skin elasticity wwth tinme was not
observed. The skin elasticity at the conpletion tine of
the test increased by 0.4%in average, conpared to the skin
el asticity at the starting tinme of the test. However, it
was not recognized that the increase in skin elasticity
value has a statistically significant difference. Fromthe
above results, it is found that beauty effect, i.e.,

i nprovenent of skin elasticity, was obtained by the beauty
care met hod.

[0108] [Tabl e 1]
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[0109] (Exanple 2)

an exanpl e of the

Referring to Figure 4 to Figure 13,

beauty care instrunent to be used in the beauty care nethod

the beauty care

As shown in Figure 4,

be descri bed.

W ||

an

instrument 7 has a virtually rod-like body portion 71,

attraction head 72 provided at one of the ends of the body

portion 71 and a working el ectrode 41 provided at the other
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end of the body portion 71. The attraction head 72 has a
magnetic force generation surface 720 for attracting and
renovi ng the agqueous pack agent 1 applied to the skin 2 by
the magnetic force, as shown in Figure 6 and Figure 7. As
shown in Figure 13, the beauty care instrument 7 is
constituted in such a design that an iontophoretic current
can be supplied to the contact portion at which the working
el ectrode 41 remains in contact wwth the skin 2. As shown
in Figure 7, the body portion 71 houses a power supply
section 733 for supplying a power to the working el ectrode
41 and a control section 73 for controlling the current to
be supplied to the contact portion.

[0110] Now, the beauty care instrunment 7 will be nore
specifically described below. As shown in Figure 4 to
Figure 6, the body portion 71 in the beauty care instrunent
7 has the attraction head 72 and a counter el ectrode 42,
which is constituted in such a design that a circul ar
current pathway can be fornmed between the power supply
section 733 and a human body, together with the working

el ectrode 41, at one end. At the other end, the body
portion 71 has the working el ectrode 41. Note that,
hereinafter, in the |ongitudinal direction of the body
portion 71, a side on which the working electrode 41 is
provided is sonetines referred to as a front side, and a
side on which the attraction head 72 is provided is

sonetines referred to as a back side. In addition, when
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the beauty care instrunent 7 is viewed along the front-back
direction, a side on which the magnetic force generation
surface 720 is present is sonetines referred to as a | ower
side, and a side opposite to the lower side is sonetines
referred to as an upper side. Further, a direction

per pendi cul ar to both the front-back direction and the
upper-lower direction is sonetines referred to as a |latera
direction. These directional expressions are designated
for conveni ence sake and nothing to do with actua
directions of the beauty care instrunent 7 when used.
[0111] As shown in Figure 4 and Figure 7, the body portion
71 shows a virtually arcuate shape as viewed formthe

| ateral side; nore specifically, has a curved shape, in
whi ch al nost the middle portion in the front-back direction
(longi tudi nal direction) protrudes upwards conpared to the
both ends. The both ends in the front-back direction of
the body portion 71 each have a virtually arc-1ike outer
shape as viewed in the upper-lower direction, as shown in
Figure 5 and Figure 6. The body portion 71 is forned such
that the mddle portion in the longitudinal direction is
narrower than the both ends, as viewed in the upper-Iower
di rection.

[0112] As shown in Figure 4, the attraction head 72

provi ded at the back end of the body portion 71 has a

bul ged portion 721 bul ging downward from the body portion

- 46 -



10

15

20

25

71. The bul ged portion 721 has the magnetic force
generation surface 720 at a top surface thereof.

[0113] As shown in Figure 7, the bul ged portion 721 has the
magnetic force generation surface 720 formed of a fl at

pl ane and a head sidewal |l 722 extending fromthe outer

peri pheral edge of the magnetic force generation surface
720. As shown in Figure 6, the magnetic force generation
surface 720 has a virtually oval shape as viewed fromthe

| oner side and the long axis of the oval is placed al ong
the front-back direction (longitudinal direction). As
shown in Figure 7, the head sidewall 722 is formed in such
a way that the wall gradually spreads out upwards fromthe
outer peripheral edge of the magnetic force generation
surface 720. The nmagnetic force generation surface 720 and
the head sidewall 722 are connected via a gently curved
sur f ace.

[0114] As shown in Figure 7, the bulged portion 721 of the
attraction head 72 houses a virtually cylindrical permnent
magnet 723. The permanent magnet 723 is disposed in the
bul ged portion 721 such that one of the magnetic pole faces
cones into contact with the inner wall surface of the
magneti c force generation surface 720. The other nmagnetic
pol e face of the permanent nagnet 723 is covered with a
yoke material 724 made of a soft magnetic material. 1In

this manner, the beauty care instrunent 7 is constituted to
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nore strongly apply the nagnetic force generated fromthe
per manent magnet 723 downwar d.

[0115] Note that, the permanent magnet 723 of this exanple
IS a neodym um nagnet magnetized in the axial direction.
Since the neodym um nagnet is used, the nmagnetic fl ux
density, which was neasured at a point below the nagnetic
force generation surface 720 having a di stance of 20 mMm
fromthe center portion of the surface 720, was 43 nil.
[0116] As shown in Figure 7, the body portion 71 has the
counter electrode 42 at the opposite side (upper side) to
the magnetic force generation surface 720. As shown in
Figure 6, the working electrode 41 is disposed such that
the el ectrode surface faces to a side on which the magnetic
force generation surface 720 is provided (lower side). The
wor ki ng el ectrode 41 and the counter el ectrode 42 are each
formed such that the width in the lateral direction is
narrower than the maxi numw dth of the body portion 71.
[0117] As shown in Figure 7, the body portion 71 houses a
power supply section 733, a control section 73, an LED

i ndicator 713 and a vibration notor 714. The power supply
section 733 is disposed between the center in the

| ongi tudi nal direction and the working electrode 41 in the
body portion 71, and constituted so as to house a battery
733a in a space within the body portion 71. As shown in

Figure 6 and Figure 7, the battery 733a is stored within
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the body portion 71 with the help of a detachable |id
portion 733b provided to the body portion 71.

[0118] The control section 73 is arranged close to the
attraction head 72 fromthe center of the body portion 71
in the |longitudinal direction. As shown in Figure 5 and
Figure 7, the LED indicator 713, is arranged at a virtually
center of the body portion 71 in the |ongitudinal direction.
The LED indicator 713 is constituted to emt |ight upward
when an iontophoretic current flows fromthe working

el ectrode 41 to the skin 2. The vibration notor 714 is
provi ded within the body portion 71 at the end close to the
wor ki ng el ectrode 41. The vibration notor 714 is
constituted to be driven when an iontophoretic current
flows fromthe working electrode 41 to the skin 2 and
generate vibration.

[0119] Now, referring to Figure 8, electrical connection

bet ween i ndi vi dual sections in the beauty care instrunent 7
wi Il be described. The power supply section 733 is
connected to each of a control mcroconputer 730 and a

vol tage applying section 731 in the control section 73, the
LED i ndicator 713 and the vibration notor 714 and supplies
a power for operation to each of these sections.

[0120] The control section 73 has the control m croconputer
730, the voltage applying section 731 and a reflux section
732. The control section 73 is connected to each of the

power supply section 733, the working el ectrode 41, the
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counter electrode 42, the LED indicator 713 and the

vi bration notor 714 and constituted such that operations of
t hese sections can be controlled. The contro

m croconputer 730 has a function of inputting and
outputting signals for controlling the operation of each
section. The voltage applying section 731 has a function
of applying a voltage between the working el ectrode 41 and
the counter electrode 42. The reflux section 732 has a
function of taking in the current flow ng through a human
body fromthe working electrode 41 or the counter el ectrode
42 and returning the current to the power supply section
733.

[0121] The control m croconputer 730 and the voltage
appl yi ng section 731 are nutually connected such that a

vol tage control signal and a current val ue sel ection signa
described later can be transmtted. The reflux section 732
i s di sposed between the voltage applying section 731 and a
ground section 731c, which is connected to the negative
pol e of the power supply section 733. The reflux section
732 is connected to an ADC (Analog to Digital Converter)
730a as described |ater of the control m croconputer 730.
In this way, the control section 73 is constituted such
that the potential difference in the reflux section 732 can
be input into the control m croconputer 730.

[0122] The control m croconputer 730 has the ADC 730a, a

cal cul ation section 730b, a signhal output section 730c and
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a delay tinmer 730d. The ADC 730a has a function of
digitalizing the potential difference in the reflux section
732. The cal cul ation section 730b has a function of
determ ni ng whet her the working el ectrode 41 and the
counter electrode 42 are in contact with a human body. The
signal output section 730c has a function of controlling
the current to be supplied fromthe working el ectrode 41 to
a skin surface 21 which is desired to produce a beauty
effect.

[0123] The ADC 730a is connected to the reflux section 732
of the control section 73 and constituted to digitalize the
potential difference of the potential of the reflux section
732 fromthe potential of the ground section 731c
(hereinafter the potential of the ground section 731c w ||
be referred to as "ground potential™). The potentia

di fference value digitalized by the ADC 730a is sent to the
cal cul ation section 730b in the control m croconputer 730.
[0124] In the calcul ation section 730b, the potentia

di fference val ue input by the ADC 730a is conpared to a
predeterm ned threshold. The cal cul ation section 730b is
constituted such that if the potential difference value is
| ess than the predeterm ned threshold, the cal cul ation
section 730b determ nes that at |east one of the working

el ectrode 41 and the counter electrode 42 is not in contact
with a human body; whereas, if the potential difference

value is the predeterm ned threshold or nore, the
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cal cul ation section 730b determ nes that the working

el ectrode 41 and the counter electrode 42 are both in
contact with a human body. Al so, the cal culation section
730b is constituted such that the section 730b can contro
the signal output fromthe signal output section 730c based
on both of the determ nation results and the preset
operation flow shown in Figure 9 and Figure 10. Note that,
the operation flow is nore specifically described |ater.
[0125] The signal output section 730c is constituted to
receive a control signal fromthe cal cul ati on section 730b
and then output a voltage control signal and a current

val ue selection signal to the voltage applying section 731.
The voltage control signal is input into a polarity
inverting circuit 73la described later in the voltage
appl yi ng section 731 and controls on-off and polarity of
the voltage to be applied between the working el ectrode 41
and the counter electrode 42. The current val ue sel ection
signal is input into a constant current circuit 731b
described later in the voltage applying section 731 and
controls the value of current flow ng between the working
el ectrode 41 and the counter el ectrode 42.

[0126] The signal output section 730c is also connected to
the LED indicator 713 and the vibration notor 714. The
signal output section 730c is constituted such that if the
cal cul ation section 730b determ nes that the working

el ectrode 41 and the counter electrode 42 are both in
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contact with a human body, the signal output section 730c
outputs individual signhals for emtting the LED indicator
713 and driving the vibration notor 714.

[0127] The delay timer 730d is driven by the cal cul ation
section 730b if the calculation section 730b determ nes
that at | east one of the working electrode 41 and the
counter electrode 42 is not in contact wth a human body.
The delay tinmer 730d has a function of stopping operation
of the calculation section 730b for a predeterm ned tine.
Owing to the function, in the beauty care instrunment 7,
operations of individual sections are stopped in accordance
with the stop in operation of the cal culation section 730b
for the predetermned tine fromthe starting up of the
delay tinmer 730d. The delay tiner 730d is constituted to
restart the calculation section 730b after the passage of
the predeterm ned tine.

[0128] The voltage applying section 731 has the polarity
inverting circuit 731a and the constant current circuit
731b, which are nutually connected. The polarity inverting
circuit 731a and the signal output section 730c of the
control mcroconputer 730 are nutually connected. The
polarity inverting circuit 731la is connected to each of the
wor ki ng el ectrode 41 and the counter el ectrode 42.
Accordingly, the polarity inverting circuit 731la is
constituted such that the potential difference between the

wor ki ng el ectrode 41 and the counter el ectrode 42 can be
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control |l ed based on the voltage control signal output from
the signal output section 730c.

[0129] The constant current circuit 731b has a function of
mai ntai ning the current flow ng between the working

el ectrode 41 and the counter electrode 42 to be constant.
The constant current circuit 731b and the signal out put
section 730c of the control mcroconputer 730 are nutually
connected. The constant current circuit 731b is
constituted such that the current flow ng between the
wor ki ng el ectrode 41 and the counter el ectrode 42 can be
set at two levels, based on the current val ue sel ection
signal output fromthe signal output section 730c. In this
exanple, the current value of the current is set at two

| evel s: iontophoresis |evel and skin care |evel, which is

| ower than the iontophoresis level. Note that, the

i ontophoresis level is applied during the operations in

i ont ophoresis step S8 and reset pul se step S9; whereas, the
skin care level is applied during the operation of skin
care step Sl1

[0130] The reflux section 732 has a resistor 732a connected
bet ween the vol tage applying section 731 and the ground
section 731c. Omng to this, the current taken fromthe
vol tage applying section 731 flows through the resistor
732a toward the ground section 731c and passes through the
ground section 731c to the negative pole of the power

supply section 733. A point between the voltage applying
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section 731 and resistor 732a in the reflux section 732 is
connected to the ADC 730a of the control m croconputer 730.
OnMng to this, the ADC 730a is constituted such that the
potential difference between the potential of a point

bet ween the vol tage applying section 731 and the resistor
732a and the ground potential is input.

[0131] Now, referring to Figure 9 and Figure 10, the
operational flow of the beauty care instrunent 7 wll be
descri bed. Wen a power is supplied to the beauty care
instrument 7 fromthe power supply section 733, an
initialization of the control mcroconputer 730 is carried
out (step S1). At this time, the control mcroconputer 730
outputs a current value selection signal to the constant
current circuit 731b to set the current value at the

i ont ophoresis |evel.

[0132] Thereafter, the control m croconputer 730 turns on
the delay tinmer 730d and executes step S2 of waiting the

el apse of the predetermned tinme. Note that the
predeterm ned tinme can be appropriately set within the
range of 50 to 1000 milliseconds by the delay timer 730d of
thi s exanpl e.

[0133] Following step S2, the control mcroconputer 730
executes step S3 for supplying the power for operation from
the power supply section 733 to the voltage applying
section 731; at the sane tinme, a voltage control signal is

output fromthe signal output section 730c. Owning to the
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operation, while the control m croconputer 730 controls the
potential difference between two el ectrodes such that the
potential of the working electrode 41 is |ower than that of
the counter electrode 42 and applies a pul se voltage once
between the two el ectrodes. In this nmanner, step S$S4 of
appl yi ng a pul se voltage once between the working el ectrode
41 and the counter electrode 42 is carried out. In this
exanpl e, the value of the pulse voltage in step S4 was
specified to be 5V

[0134] Subsequently, as shown in Figure 9, step S5 of
nmeasuring the potential difference in the reflux section
732 is carried out. In step S5 when the working el ectrode
41 and the counter electrode 42 are both in contact with
the skin 2, a pulse current ascribed to the pul se voltage
flows fromthe counter electrode 42 to the working

el ectrode 41 via a human body. The pulse current is taken
fromthe working electrode 41 into the control section 73
and produces the potential difference between both ends of
resistor 732a in the reflux section 732, |ike waveform F4
shown in Figure 11. The potential difference produced

bet ween the both ends of the resistor 732a, in other words,
the potential difference of the reflux section 732 fromthe
ground potential is input into the ADC 730a of the contro
m croconputer 730 and the val ue i s measured.

[0135] In contrast, when at | east one of the working

el ectrode 41 and the counter electrode 42 is not in contact
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with the skin 2, even if the pulse voltage is applied, no
current flows through the resistor 732a, with the result
that no potential difference is produced between the both
ends of the resistor 732a. Because of this, when at | east
one of the working electrode 41 and the counter el ectrode
42 is not in contact with the skin 2, the value of the
potential difference becones 0 V.

[0136] Thereafter, the control mcroconputer 730 executes
step S6 of determ ning whet her the working el ectrode 41 and
the counter electrode 42 are in contact with a human body
based on the results of conparison between the potentia

di fference and a predeterm ned threshold L (see, Figure 11)
in the calculation section 730b. |f the potenti al

di fference obtained in step S5 is less than threshold L
the control mcroconputer 730 determ nes that at |east one
of the working electrode 41 and the counter electrode 42 is
not in contact wwth a human body ("No" in Step S6). In
this case, the control mcroconputer 730 instructs to go
back to step S2 of driving the delay timer 730d. The
control mcroconmputer 730 executes step S2 to step S6
repeatedly as long as it is determ ned that at |east one of
the working el ectrode 41 and the counter electrode 42 is
not in contact wwth a human body in step S6. Note that, in
this exanple, threshold L can be appropriately set between

50 to 200 mv.
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[0137] In contrast, as shown in Figure 11, if the potentia
di fference of the reflux section 732 fromthe ground
potential is threshold L or nore in step S6, the contro

m croconputer 730 determ nes that the working el ectrode 41
and the counter electrode 42 are both in contact with a
human body ("Yes" in step S6). In this case, as shown in
Figure 9, the control mcroconputer 730 executes step S7 of
I nputting a current val ue selection signal into the
constant current circuit 731b to set the current val ue at
the iontophoresis level. Followng step S7, the contro

m croconputer 730 sends a voltage control signal, which
instructs to supply an iontophoretic current fromthe
wor ki ng el ectrode 41 to the skin 2, to the voltage applying
section 731.

[0138] As shown in Figure 9, the iontophoretic current is
constituted to sequential repeats of iontophoresis step S8
of supplying a single-polarity current to a portion at

whi ch the working electrode 41 is in contact wwth the skin
2 (F1, Figure 2); reset pulse step S9 of supplying a pulse
current of the other polarity to the contact portion (F2,
Figure 2); and skin care step S11 of supplying a current in
which polarity alternately changes to the contact portion
(F3, Figure 2). In this procedure, the waveform of the

i ontophoretic current flowi ng through the skin 2 is
constituted of repeats of basic wavefornms F1 to F3 as shown

in Figure 2.
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[0139] The control mcroconputer 730 outputs a drive signa
fromthe signal output section 730c to the LED i ndicator
713 and the vibration notor 714 as long as the

I ontophoretic current flows through the skin 2 (step T1,
Figure 10). Oning to this, the LED indicator 713 and the
vibration notor 714 are driven as long as the working

el ectrode 41 and the counter electrode 42 are both in
contact with a human body.

[0140] To describe nore specifically, in iontophoresis step
S8, the control mcroconputer 730 controls the potentia

di fference between two el ectrodes such that the potentia

of the working electrode 41 is |ower than the potential of
the counter electrode 42; at the sane tinme, a pul se voltage
is applied between the two electrodes in plurality of tines.
Oning to this, the working el ectrode 41 can supply a

negati ve-polarity pulse current |like the basic waveform F1
shown in Figure 2 to the skin 2, a plurality of tines.
[0141] In reset pulse step S9, the control m croconputer
730 controls the potential difference between two

el ectrodes such that the potential of the working el ectrode
41 is higher than the potential of the counter el ectrode
42; at the sanme tinme, a pulse voltage is once applied
between the two el ectrodes. Oamng to this, the working

el ectrode 41 can supply a positive-polarity pul se current

i ke the basic waveform F2 shown in Figure 2 to the skin 2.
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[0142] Foll owi ng reset pul se step S9, the contro

m croconputer 730 executes step S10 of outputting a current
val ue selection signal to the constant current circuit 731b
to set a current value at the skin care |evel, as shown in
Fi gure 9.

[0143] Foll owi ng step S10, the control m croconputer 730
executes skin care step S11, as shown in Figure 9. In skin
care step S11, the control mcroconputer 730 applies a
square wave, in which the high and | ow of potentia

di fference of the working electrode 41 to the counter

el ectrode 42 alternately changes, to the two el ectrodes.
OnMng to this, the working el ectrode 41 can supply a square
wave current, in which a positive polarity and a negative
polarity alternately change |i ke basic waveform F3 shown in
Figure 2 to the skin 2.

[0144] As shown in Figure 10, the control m croconputer 730
has a skin detecting function, which carries out

determ nation as to whether the working electrode 41 and
the counter electrode 42 are in contact with a human body
by use of the pulse of an iontophoretic current flow ng
through the skin 2, in parallel to step S7 to S11. In

ot her words, the control mcroconputer 730 is constituted
such that step T2 of neasuring the potential difference of
the reflux section 732 (produced due to the pul se current)
fromthe ground potential is carried out by using the pul se

current flow ng through the skin 2 in iontophoresis step S8,
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reset pulse step S9 and skin care step Sl11, simlarly to
step S5.

[0145] As shown in Figure 10, the control m croconputer 730
executes step T3 of determ ning the contact state whether
the working el ectrode 41 and the counter electrode 42 are
in contact with a hunman body based on the results of
nmeasuring the potential difference of the reflux section
732. The determnation in step T3 as to the contact state
whet her the working el ectrode 41 and the counter el ectrode
42 are in contact with a human body nay be nade based on

t he neasurenent result of potential difference froma
single pulse current, or total of neasurenent results of
potential differences froma plurality of pulse currents.
Furthernore, the pulse current to be used in determ nation
of the contact state can be appropriately selected fromthe
pul se currents in iontophoresis step S8, reset pul se step
S9 and skin care step S11.

[0146] In this exanple, for exanple, the determ nation of
the contact state in step T3 is nade based on the

determ nati on whether or not the potential difference

val ues between both ends of the resistor 732a due to a
pul se current (F2, Figure 2) in reset pulse step S9 are
conti nuously |l ower than threshold L, at predeterm ned
nunber of tinmes. In other words, if the potentia

di fference val ues due to a pulse current (F2, Figure 2) are

conti nuously less than threshold L ("Yes", step T3,) at
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predet erm ned nunber of tines, the control m croconputer
730 of this exanple determ nes that at |east one of the
wor ki ng el ectrode 41 and the counter electrode 42 is not in
contact with a human body. In this case, the contro

m croconputer 730 term nates supply of the iontophoretic
current and sinul taneously term nates output of a drive
signal to the LED indicator 713 and the vibration notor 714
(step T4). The control mcroconputer 730 is constituted to
repeat step S2 to step S6 (shown in Figure 9) after step T4.
[0147] In contrast, as long as the nunber of cases where
the potential difference values are continuously |ess than
threshold L, does not reach predeterm ned nunber of tines
("No", step T3), the control mcroconputer 730 determ nes
that the working electrode 41 and the counter el ectrode 42
are both in contact with a hunan body. As long as the
control mcroconputer 730 determ nes that the working

el ectrode 41 and the counter electrode 42 are both in
contact with a human body in step T3, the contro

m croconputer 730 repeatedly executes step S7 to step Sl1
shown in Figure 9.

[0148] Next, how to use the beauty care instrunent 7 wll

be descri bed.

[0149] After the user applies the aqueous pack agent 1, the
user holds the body portion 71 at the side of the working
el ectrode 41 and nmakes the nagnetic force generation

surface 720 of the attraction head 72 closer to the skin 2,
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as shown in Figure 12. 1In this case, a detachable cover
nmenber may be provided to the nagnetic force generation
surface 720 in advance. The shape, material and others of
the cover nmenber are not particularly limted as |ong as

t he nenber can cover the magnetic force generation surface
720 and any type of cover nmenber may be used. In this
exanpl e, the attraction head 72 is wapped with cotton
sheet (not shown in the figure).

[0150] By this operation, dirt 200 of the skin 2 and others
is renoved together with the nagnetic powder 11 fromthe
skin surface 21 and attracted by the attraction head 72, as
nenti oned above. After the aqueous pack agent 1 renoved
fromthe skin surface 21, the aqueous solution 12
cont ai ni ng the iontophoretic conponent 13 renmi ns applied
on the skin 2. Note that, the used agueous pack agent 1
attracted by the attraction head 72 can be renoved toget her
with the cover nenber fromthe magnetic force generation
surface 720 and di scarded.

[0151] After the used agueous pack agent 100 and others are
renoved fromthe skin 2, as nentioned above, the user
shifts the position of the body portion 71 to be held such
that the working electrode 41 protrudes fromthe hand and
the counter electrode 42 cones into contact with the hand.
Then, the working electrode 41 is allowed to touch the skin
surface 21, as shown in Figure 13. Onmng to the operation,

through the contact portion of the working electrode 41 in
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contact with the skin 2, the iontophoretic current, which
consists of repeats of basic waveformFl to F3 shown in
Figure 2, flows. Note that, in this exanple, in

I ont ophoresis step S8, the working el ectrode 41 serves as a
cat hode; whereas, the counter el ectrode 42 serves as an
anode, and a negative-polarity current flows to the skin
surface 21 in contact wwth the working el ectrode 41. In
this manner, the beauty care instrunent 7 allows L-ascorbic
acid 2-phosphate ion 131 (anion) to infiltrate into the

ski n.

[0152] Now, the effect of the beauty care instrunent 7 wll
be descri bed. The beauty care instrunment 7 has the
attraction head 72 for attracting and renovi ng the aqueous
pack agent 1 by the nagnetic force. Oning to this, as
shown in Figure 12, when the user holds the body portion 71
and approaches the attraction head 72 to the skin surface
21 to which the aqueous pack agent 1 is applied, the
aqueous pack agent 1 is attracted by the attraction head 72
with the help of the magnetic force. As a result, the
beauty care instrunent 7 can easily renove the used aqueous
pack agent 1.

[0153] As shown in Figure 4, the beauty care instrunent 7
has the working el ectrode 41 for supplying an iontophoretic
current to the contact portion while the el ectrode 41
remains in contact wwth the skin 2. Accordingly, when the

user brings the working electrode 41 into contact with the
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skin 2 to which a charged beauty conponent is previously
applied, and then an iontophoretic current is supplied, as
nment i oned above, the beauty conponent easily mgrates into
the skin. As a result, the beauty care instrunent 7
facilitates infiltration of the beauty conponent and easily
and i nmedi ately exerts a beauty effect.

[ 0154] The beauty care instrunment 7 has both the attraction
head 72 and the working el ectrode 41. Accordingly, as
menti oned above, a working step of renmoving dirt of the
skin 2 and waste with the aqueous pack agent 1 and a
wor ki ng step of allowi ng a charged beauty conponent to
infiltrate into the skin by an iontophoretic current can be
carried out by using one instrunent. As a result, it is
not necessary for the user to individually prepare
instruments for the two working steps and sel ect the

i nstrument dependi ng upon the use.

[0155] As shown in Figure 4, the attraction head 72 has the
magnetic force generation surface 720 facing in the
direction in virtually perpendicular to the |ongitudina
direction of the body portion 71 (down side). Accordingly,
it is easy for the user to face the magnetic force
generation surface 720 towards the skin 2 to which the
aqueous pack agent 1 is applied just by holding the body
portion 71, as shown in Figure 12. As a result, the user

can extrenely conveniently use the beauty care instrunment 7.
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[0156] As shown in Figure 7, the body portion 71 has the
counter electrode 42 on the opposite (upper) side of the
magnetic force generation surface 720, and the working

el ectrode 41, which is arranged so as to face down, as
shown in Figure 6. Accordingly, when the user puts the
beauty care instrunent 7 on a table or the like, the
possibility of electrical conduction between the working

el ectrode 41 and the counter electrode 42 via the surface
of the table can be reduced, as nentioned above, with the
result that the power consunption of the beauty care
instrument 7 tends to be reduced. In addition, since a
circular current pathway is fornmed between the power supply
section 733 and a human body, the beauty care instrunent 7
can nore efficiently supply an iontophoretic current to the
human body. As a result, the beauty care instrunent 7 can
further inprove a beauty effect.

[0157] As shown in Figure 8 and Figure 9, the contro
section 73 has a neans for applying a pulse voltage to the
wor ki ng el ectrode 41 to neasure an electrica

characteristic value within the control section 73 based on
the pul se voltage, a neans for determ ni ng whether the
wor ki ng el ectrode 41 and the counter electrode 42 are in
contact with a human body based on the el ectrica
characteristic value, and a neans for supplying an

i ontophoretic current to the contact portion if the working

el ectrode 41 and the counter electrode 42 are determ ned to
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be both in contact with a human body; and constituted such
that if it is determned that at |east one of the working
el ectrode 41 and the counter electrode 42 is not in contact
with a human body, after the passage of a predeterm ned
time measured by the delay tinmer 730d, neasurenent of the
el ectrical characteristic value and determ nation are
repeat ed agai n.

[ 0158] Accordingly, the beauty care instrunent 7 can supply
an iontophoretic current to the contact portion at the tine
when the working el ectrode 41 and the counter el ectrode 42
are both in contact with a hunman body, w thout turning
on/off a swtch. Ownng to this, the user can obtain the
effect of facilitating infiltration of a beauty conponent
sinply by holding the body portion 71 at the side of the
counter electrode 42 and touching the counter el ectrode 42
with a hand; and sinultaneously bringing the working

el ectrode 41 into contact with a portion at which a beauty
effect is desired.

[0159] The beauty care instrunent 7 can reduce a frequency
of measurenment of the electrical characteristic value and
the determ nation as nenti oned above by operating the del ay
timer 730d in the aforenmenti oned manner. As a result, in
the beauty care instrunent 7, power consunption in the
standby state, in other words, in the state where at | east
one of the working electrode 41 and the counter el ectrode

42 is not in contact with a human body, can be reduced.
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[0160] As shown in Figure 8 and Figure 9, the contro
section 73 has, the reflux section 732, which takes in the
current flow ng through a human body and sends the current
to the power supply section 733; and is constituted such
that the potential difference of the reflux section 732
fromthe ground potential is neasured as an el ectri cal
characteristic value and if the potential difference is a
predeterm ned threshold or nore, it is determ ned that the
wor ki ng el ectrode 41 and the counter el ectrode 42 are both
in contact with a human body. Accordingly, the circuit
desi gn of the control section 73 can be easily sinplified,
as nentioned above; at the sane tine, the accuracy in
determining that the working electrode 41 and the counter
el ectrode 42 are in contact with a human body can be

i mproved.

[0161] As shown in Figure 2 and Figure 9, the iontophoretic
current is constituted of sequential repeats of

I ont ophoresis step S8 of supplying a single-polarity
current (Figure 2, F1) to the contact portion; reset pulse
step S9 of supplying a pulse current (Figure 2, F2) having
the other polarity to the contact portion; and skin care
step S11 of supplying current (Figure 2, F3), in which
polarity alternately changes, to the contact portion.
Accordi ngly, as nentioned above, it is expected that the
beauty effect can be further inproved by the beauty care

instrunent 7 since an effect of facilitating infiltration
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of a beauty conponent into the skin and an effect of
activating the skin 2 are synergetically exerted.

[0162] The beauty care instrunment 7 has the vibration notor
714 at the edge close to the working el ectrode 41 and
constituted such that the vibration notor 714 is driven
whil e an iontophoretic current flows through the skin 2.
Thus, owing to vibration generated fromthe vibration notor
714, effects such as a |ynph-flow inprovenent effect, a

bl ood-circul ati on i nprovenent effect and a netabolism

i mproving effect, nay be obtained in the portion at which
the working electrode 41 is in contact with the skin 2 and
the portion around them As a result, the beauty care
instrunent 7 can contribute to further inprovenent of the
beauty effect that the user feels.

[0163] As described in the foregoing, the beauty care

i nstrument 7 successfully inproves convenience in
continuously carrying out a work step of renoving dirt of
skin and waste and a work step of allow ng a beauty
conmponent to infiltrate into the skin.

[0164] Note that, Exanple 2 shows an exanple of the beauty
care instrunment 7 having the attraction head 72 for
attracting and renoving the nagnetic powder 11 by the
magnetic force and al so constituted as an iontophoretic

i nstrument for supplying an iontophoretic current to the
skin 2. However, a work step of attracting the magnetic

powder 11 and an iontophoretic step can be carried out by
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using different instrunents. For exanple, as shown in
Figure 14 and Figure 15, a work step of attracting the
magneti ¢ powder 11 can be carried out by the beauty care

i nstrunment 7b having the attraction head 72 al one w t hout
providing e.g. the working el ectrode 41 or the contro
section 73. Note that, of the reference nunerals used in
Figure 14 and Figure 15, the sane reference nunerals used

i n Exanpl e 2 designate the sane structural elenents
corresponding to those used in Exanple 2.

[0165] As is not shown in the figures, for exanple,

i ont ophoresis can be carried out by the beauty care
instrunment 7 having e.g., the working el ectrode 41 and the
control section 73 without providing the attraction head 72.
The shape of the beauty care instrunment 7 is not limted to
that shown in Exanple 2 and can be variously nodified. For
exanpl e, the body portion 71 nay have a spherical or

cylindrical shape.
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CLAI M5

[Caim1]

A beauty care nmethod conpri sing:

a step of applying an aqueous pack agent conprising a
wat er, a magnetic powder, a thickener and a charged
i ont ophoretic conponent to the skin;

a step of applying nagnetic force to the magnetic
powder in the aqueous pack agent applied to the skin to
attract and renove the magnetic powder fromthe skin
surface while | eaving an aqueous sol ution of the
I ont ophoretic conponent on the skin surface; and

a step of applying an iontophoretic current to the
skin with the aqueous solution left to allowthe
i ont ophoretic conponent to infiltrate into the skin.
[Caim?2]

The beauty care method according to Claim1, wherein
t he aqueous pack agent conprises 5 to 73 nass% of water and
15 to 80 nass% of the nagnetic powder.

[Caim 3]

The beauty care method according to Claim1 or 2,
wherei n the aqueous pack agent conprises 10 to 45 nass% of
gl ycerin as the thickener.

[ C ai m 4]



10

15

20

The beauty care method according to any one of C ains
1 to 3, wherein the aqueous pack agent has an el ectrica
conductivity of 20 uS/cmor nore at 25°C
[ aimb5]

A beauty care nethod conpri sing:

a step of applying an aqueous pack agent containing an
wat er - sol ubl e sol vent, a magnetic powder, a thickener and a
conmponent to be ionized and generated an iontophoretic
conponent by ionization to the skin;

a step of applying magnetic force to the magnetic
powder in the aqueous pack agent applied to the skin to
attract and renove the magnetic powder fromthe skin
surface while | eaving the iontophoretic conponent on the
skin surface; and

a step of applying an iontophoretic current to the
skin to allow the iontophoretic conponent to infiltrate
into the skin.

[ C aim 6]

The beauty care method according to any one of C ains
1 to 5 wherein the agqueous pack agent has a viscosity of
9000 nPa-s or nore.

[Caim7]
The beauty care nethod according to any one of C ains

1 to 6, the magneti c powder havi ng:
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a mean volune particle dianmeter being 50 to 75 um as
determined froma particle size distribution obtained by a
| aser diffraction scattering nethod,

a content of particles with a particle dianmeter being
| ess than 37 um of 15 mass% or |ess; and

a content of particles with a particle dianeter being
105 umor nmore of 5 mass% or | ess.

[Caim 8]

The beauty care nmethod according to any one of C ains
1 to 7, wherein the nagnetic powder has a saturation
magneti zati on of 80 Anf/kg or nore.

[Caim9]

The beauty care nmethod according to any one of C ains
1 to 8, wherein the nagnetic powder is constituted of a
ferromagnetic nmetal and an oxidation resistant filmis
formed on surfaces of particles constituting the magnetic
powder .

[ ai m 10]

The beauty care method according to any one of C ains
1 to 8 wherein the nagnetic powder contains a
ferromagnetic ferrite as a mai n conponent.

[Caim1l1]
The beauty care nmethod according to Caim 10, wherein

t he magneti c powder contains a chenical conponent

constituted of 80 mass% or nore of a magnetite and a

bal ance being wistite, hematite and inevitable inpurities.
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