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DESCRIPTION

TITLE OF THE INVENTION: AQUEOUS SKIN CARE AGENT

TECHNICAL FIELD5

[0001] The present invention relates to an aqueous skin

care agent.

BACKGROUND ART

[0002] As a skin care agent used for skin beauty, there is10

a skin care agent for removing e.g., dirt and waste of the

skin by applying the skin care agent to the skin, leaving

the agent as it is for a while and removing the agent

together with the dirt and waste. Methods for removing

such a skin care agent from a skin conventionally range15

from wiping with e.g., cotton to washing away with e.g.,

warm water. Recently, easier methods than these

conventional ones have been desired for removing a used

skin care agent.

[0003] For example, Patent Document 1 proposes a skin20

cleaning cream prepared by adding a powder containing

magnetized particles or particles that can be magnetized to

an excipient serving as an application base. The skin

cleaning cream is, for example, used as follows: after a

skin cleaning cream is applied to the skin, a magnet or the25

like is allowed to approach the skin cleaning cream on the
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skin surface. Therefore, a magnetic force acts on the

powder contained in the skin cleaning cream and the powder

is attracted by the magnetic force. Subsequently, the used

skin cleaning cream, skin dirt and others attached to the

powder are attracted and removed from the skin surface5

together with the powder. In this manner, the skin

cleaning cream is easily removed from the skin surface.

[0004] In the meantime, it is also effective for

beautifying a skin to apply a cosmetic lotion containing a

beauty component and allow the beauty component to10

infiltrate into the skin after removing skin dirt and

others by use of the skin care agent.

PRIOR ART DOCUMENT

Patent Document15

[0005] Patent Document 1: JP-B-61-3765

SUMMARY OF THE INVENTION

PROBLEM TO BE SOLVED BY THE INVENTION

[0006] However, the skin cleaning cream described in Patent20

Document 1 uses an excipient which contains an oily

ingredient such as Vaseline as a main component. Because

of this, the oily ingredient at least partly remains on

the skin surface and forms an oil film after the skin

cleaning cream is attracted and removed from the skin by25

the magnetic force. The oil film formed on the skin
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surface inhibits infiltration of a beauty component

contained in a cosmetic lotion into the skin and serves as

a factor reducing a beauty effect. Accordingly, it is

necessary for the user to additionally wash the face in

order to remove the oil film, which makes the user feel5

annoyed to no small extent.

[0007] In contrast, an aqueous skin care agent rarely forms

the aforementioned oil film on a skin surface. Accordingly,

it is conceivable that a magnetic powder is added to an

aqueous skin care agent in order to avoid the10

aforementioned problem. However, in the case of adding a

magnetic powder to an aqueous skin care agent, it is

difficult to obtain a paste-like skin care agent suitable

for applying to the skin. Such a problem notably occurs as

the content of a magnetic powder increases. For example,15

if the content of a magnetic powder is larger than 13 mass%,

it is extremely difficult to disperse the magnetic powder

in a skin care agent and substantially impossible to obtain

a paste-like skin care agent.

[0008] The present invention has been made in view of the20

aforementioned background and is directed to providing an

aqueous skin care agent having excellent performance.

MEANS FOR SOLVING THE PROBLEM

[0009] According to an aspect of the present invention,25

there is provided an aqueous skin care agent containing
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4 to 85 mass% of water,

13 to 80 mass% of a magnetic powder, and

a thickener,

in which the magnetic powder contains a ferromagnetic

ferrite as a main component and has a mean volume particle5

diameter being 20 to 100 m as determined from a particle

size distribution obtained by a laser diffraction

scattering method.

EFFECTS OF THE INVENTION10

[0010] The aqueous skin care agent contains water in a

specific amount as mentioned above, a magnetic powder in a

specific amount as mentioned above and a thickener. The

magnetic powder contains a ferromagnetic ferrite as a main

component and has a mean volume particle diameter within a15

specific range as mentioned above. With this constitution,

the magnetic powder is dispersed in the aqueous skin care

agent, and the aqueous skin care agent becomes a paste-like

appearance suitable for applying to the skin. In addition,

when a magnet or the like is allowed to approach the20

aqueous skin care agent applied to the skin, the magnetic

force acts on the magnetic powder and the used aqueous skin

care agent containing the magnetic powder can be attracted

and removed from the skin surface together with skin dirt

and others.25
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[0011] Since the magnetic powder contains an iron oxide,

i.e., a ferrite, as a main component, a variation in

magnetic properties and color tone is small. Accordingly,

a variation in ease of attraction and removal of the

aqueous skin care agent and color tone of the aqueous skin5

care agent can be reduced. In addition, further

oxidization of the above magnetic powder rarely occurs in

an aqueous skin care agent. For the reason, even if the

aqueous skin care agent is stored for a long term, the

magnetic property or the like of the magnetic powder rarely10

changes and performance rarely deteriorates.

[0012] Since the aqueous skin care agent is aqueous, an oil

film is rarely formed on the skin surface after the used

aqueous skin care agent is attracted and removed.

Accordingly, the user can apply a cosmetic lotion or the15

like directly to the skin surface after the aqueous skin

care agent is attracted and removed from the skin surface

and does not need to additionally wash the face before a

cosmetic lotion or the like is applied. As a result, the

aqueous skin care agent simplifies a process for obtaining20

a beauty effect and can be easily handled by the user.

[0013] As mentioned above, the aqueous skin care agent can

remove skin dirt and others, has excellent storage

stability and further enables to simplify the process for

obtaining a beauty effect. Likewise, the above skin care25

agent has excellent performance.
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BRIEF DESCRIPTION OF THE DRAWING

[0014] FIG. 1 is a view for explaining how to use an

aqueous skin care agent according to Example.

5

MODE FOR CARRYING OUT THE INVENTION

[0015] In the aqueous skin care agent, the more the content

of a component insoluble in water decreases, the more

difficult the oil film is formed on a skin surface. The

resultant aqueous skin care agent is likely to have10

excellent performance. Accordingly, it is specified that

the aqueous skin care agent is constituted of 50 mass% or

more of water along with a water soluble component(s) based

on the total content as 100 mass% of components excluding

the magnetic powder. In order to suppress formation of an15

oil film on a skin surface, the content of water and a

water soluble component is preferably 60 mass% or more and

more preferably 70 mass% or more.

[0016] The content of water relative to the whole aqueous

skin care agent is 4 to 85 mass%. If the content of water20

falls within a specific range as mentioned above, the

aqueous skin care agent is obtained in a smooth paste-like

appearance, in which the magnetic powder is dispersed. As a

result, the aqueous skin care agent is easily spread over

when applied to the skin and the user feels smooth25

spreading over the skin.
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[0017] If the content of water is less than 4 mass%, the

aqueous skin care agent is lack of water and formed into a

sticky mass. In this case, the user feels rough when the

aqueous skin care agent is brought into contact to the skin.

In some cases, the aqueous skin care agent may cause an5

extremely strong stimulation to the skin. Consequently, it

becomes difficult to spread the aqueous skin care agent

over the skin. To obtain an aqueous skin care agent having

a paste-like appearance suitable for application to the

skin, it is specified that the content of water is 4 mass%10

or more. From the same point of view, the content of water

is preferably 5 mass% or more and more preferably 6 mass%

or more.

[0018] In contrast, if the content of water exceeds 85

mass%, it is difficult to obtain an effect of increasing15

viscosity by the thickener, with the result that the

viscosity of the aqueous skin care agent is extremely

reduced. In this case, the amount of magnetic powder

contained in the aqueous skin care agent to be applied to a

skin surface becomes insufficient due to precipitation of20

the magnetic powder by gravity. If the amount of magnetic

powder is insufficient, the magnetic force acting on the

whole magnetic powder becomes insufficient when a magnet or

the like is allowed to approach, with the result that it

becomes difficult to attract and remove the used aqueous25

skin care agent from a skin surface. Also in this case,
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due to low viscosity, the aqueous skin care agent drips

from the skin surface, and the aqueous skin care agent is

hardly applied to the skin. Thus, in order to obtain an

aqueous skin care agent having an appropriately large

viscosity, it is specified that the content of water is 855

mass% or less. From the same point of view, the content of

water is preferably 73 mass% or less, more preferably, 30

mass% or less and further preferably 15 mass% or less.

[0019] In the meantime, the content of the magnetic powder

relative to the whole aqueous skin care agent is 13 to 8010

mass%. If the content of the magnetic powder falls within

a specific range as mentioned above, the magnetic force

acting on the whole magnetic powder increases when a magnet

or the like is allowed to approach the aqueous skin care

agent. As a result, the used aqueous skin care agent can15

be easily removed from a skin surface together with skin

dirt and others.

[0020] If the content of the magnetic powder is less than

13 mass%, the magnetic force acting on the whole magnetic

powder becomes insufficient due to the low content of the20

magnetic powder when a magnet or the like is allowed to

approach. As a result, it becomes difficult to attract and

remove the used aqueous skin care agent from a skin surface

and the used aqueous skin care agent is likely to remain on

the skin surface. In order to easily attract and remove25

the aqueous skin care agent from a skin surface, it is
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specified that the content of the magnetic powder is 13

mass% or more. From the same point of view, the content of

the magnetic powder is preferably 15 mass% or more, more

preferably 30 mass% or more and further preferably 50 mass%

or more.5

[0021] In contrast, if the content of the magnetic powder

exceeds 80 mass%, the aqueous skin care agent is formed

into a sticky mass due to insufficient contents of water

and a thickener. Because of this, it is difficult to

spread the aqueous skin care agent over the skin.10

Accordingly, in order to obtain the aqueous skin care agent

in a paste-like appearance suitable for applying to the

skin, it is specified that the content of the magnetic

powder is 80 mass% or less. From the same point of view,

the content of the magnetic powder is preferably 75 mass%15

or less and more preferably 70 mass% or less.

[0022] The magnetic powder contains a ferromagnetic ferrite

as a main component. The "main component" herein refers to

a compound contained in the largest amount. The magnetic

powder usually contains, other than a ferromagnetic ferrite20

serving as a main component, e.g., an iron-based oxide such

as wustite and hematite each having a different degree of

oxidation and inevitable impurities.

[0023] Examples of the ferromagnetic ferrite include a

spinel ferrite, a magneto-plumbite ferrite, a garnet25

ferrite, a perovskite ferrite and so on. Of these ferrites,
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a soft ferrite high in saturation magnetization and low in

both residual magnetization and magnetic coercive force is

preferably contained as a main component of the magnetic

powder. Examples of the soft ferrite include a spinel

ferrite having a formula represented by (MO)x(Fe2O3)y (where5

x + y = 100 mol%, M is one or two or more elements selected

from metalic elements e.g., Fe, Mn, Mg, Sr, Ca, Ba, Cu, Zn,

Ni, Li and Co). Of the spinel ferrites, a ferrite having

high saturation magnetization is preferably used.

[0024] In the magnetic powder to be used in the aqueous10

skin care agent, the number of the elements constituting a

ferrite serving as a main component is preferably small.

Thus, Magnetite (Fe3O4) having high saturation

magnetization and constituted of two elements, Fe and O, is

further preferably contained as a main component of the15

magnetic powder.

[0025] The mean volume particle diameter of the magnetic

powder is specified to be 20 to 100 m. In this case, it

is possible to easily attract and remove the aqueous skin

care agent from a skin surface by a magnetic force. The20

mean volume particle diameter of the magnetic powder can be

calculated in terms of 50% cumulative particle diameter

(median diameter) obtained in the volume distribution mode

in under-sieve representation of the particle size

distribution obtained by the laser diffraction scattering25

method.
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[0026] If the mean volume particle diameter is less than 20

m, the particle size distribution of the magnetic powder

tends to have a distribution pattern in which the content

of an excessively small particle diameter is large. The

magnetic force acting on each of the particles decreases as5

the size of the particle reduces. Because of this,

particles having an excessively small particle diameter are

difficult to be attracted by a magnet or the like and tend

to remain on a skin surface. Also in this case, the

magnetic force acting on the whole magnetic powder becomes10

weak, with the result that the used aqueous skin care agent

is likely to remain on the skin surface.

[0027] If the magnetic powder having a large amount of

excessively small particle diameter, is mixed in an aqueous

skin care agent, a phenomenon where the aqueous skin care15

agent turns red tends to occur. The mechanism underling

the phenomenon is still unknown; however, the phenomenon is

conceivably caused because the red brown color of a

hematite significantly influences the color of the aqueous

skin care agent with an increase in particles having an20

excessively small particle diameter.

[0028] In contrast, if the mean volume particle diameter

exceeds 100 m, the particle size distribution has a

distribution pattern in which the content of an excessively

large particle diameter. In this case, the user feels25

rough when the aqueous skin care agent containing the



- 12 -

magnetic powder is used. Likewise, the sense of use may

deteriorate.

[0029] As mentioned above, the aqueous skin care agent

having the magnetic powder in which the mean volume

particle diameter is controlled to fall within a specific5

range as mentioned above provides an excellent sense of use,

and fine particles contained in the magnetic powder and the

used aqueous skin care agent rarely remain on a skin

surface. From the same point of view, the mean volume

particle diameter of the magnetic powder is preferably 5010

to 75 m.

[0030] The thickener has an action of increasing the

viscosity of the aqueous skin care agent such that the

aqueous skin care agent has an appropriate viscosity.

Accordingly, the magnetic powder is easily dispersed in the15

aqueous skin care agent containing a thickener and a paste-

like aqueous skin care agent suitable for applying to the

skin is easily obtained. The thickener also has an action

of imparting adhesiveness to particles constituting the

magnetic powder when applied to the skin. Thus, in the20

aqueous skin care agent containing a thickener, particles

of the magnetic powder are easily adhered to each other,

with the result that the used aqueous skin care agent is

easily removed from a skin surface in the form of a

continuous film. Consequently, the aqueous skin care agent25

can be easily attracted and removed from the skin surface
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and the used aqueous skin care agent and fine particles in

the magnetic powder rarely remain on the skin surface.

[0031] In the case where the aqueous skin care agent does

not contain a thickener, some problems occur such as

precipitation of the magnetic powder by gravity, dripping5

of the aqueous skin care agent from a skin surface due to

low viscosity because the viscosity of the aqueous skin

care agent does not increase. As a result, it is difficult

to apply the aqueous skin care agent to the skin.

[0032] As the thickener, a conventional thickener for10

cosmetics can be used such as a glycerin, (acrylates/alkyl

acrylate (C10-30)) cross polymer, a cellulose derivative,

xanthan gum, guar gum, starch and a derivative thereof,

alginate and a derivative thereof, agar, sodium

polyacrylate, a carboxyvinyl polymer and bentonite. These15

thickeners may be used alone or in combination.

[0033] The viscosity of the aqueous skin care agent is

preferably 9000 mPas or more. In this case, when the

aqueous skin care agent is applied to the skin, the

dispersed state of the magnetic powder is likely to be20

maintained. Since the amount of magnetic powder contained

in the aqueous skin care agent applied to a skin surface is

sufficiently large, the magnetic force acting on the whole

magnetic powder sufficiently increases when the aqueous

skin care agent is attracted and removed by the magnetic25

force. As a result, the magnetic powder and the used
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aqueous skin care agent can be easily attracted and removed

from a skin surface and the used aqueous skin care agent

and fine particles in the magnetic powder rarely remain on

a skin surface.

[0034] The aqueous skin care agent preferably contains 105

to 45 mass% of glycerin relative to the total aqueous skin

care agent, as a thickener. In this case, the adhesive

force acting between particles of the magnetic powder

increases, a wider and continuous film-like structure tends

to be formed when the used aqueous skin care agent is10

removed from a skin. As a result, the aqueous skin care

agent is more easily attracted and removed from a skin

surface and the used aqueous skin care agent and others

more rarely remain on a skin surface. Since glycerin also

has an excellent moisturizing effect, the skin can be15

effectively moisturized after the aqueous skin care agent

is attracted and removed.

[0035] The aqueous skin care agent may contain a

thixotropic agent for imparting thixotropy. The aqueous

skin care agent having thixotropy has a high viscosity in20

the state where the aqueous skin care agent does not flow

during e.g., storage. On the other hand, in the state

where the skin care agent flows during e.g., application of

the agent to a skin, the viscosity of the aqueous skin care

agent decreases. Accordingly, the aqueous skin care agent25

containing a thixotropic agent in storage is high in
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viscosity and thus the magnetic powder rarely precipitates.

In contrast, when applied to the skin, the aqueous skin

care agent is likely to have a suitable viscosity for

application. As a result, the aqueous skin care agent is

suitably applied to a skin while suppressing precipitation5

of the magnetic powder.

[0036] As the thixotropic agent, a conventional thixotropic

agent for cosmetics, such as bentonite, 12-hydroxystearic

acid and crystalline cellulose, is used.

[0037]The aqueous skin care agent may contain a surfactant.10

The surfactant has an action of dispersing the magnetic

powder in the aqueous skin care agent. Because of this,

the magnetic powder is more easily dispersed in the aqueous

skin care agent containing a surfactant, and the aqueous

skin care agent can be obtained as a smooth paste-like15

appearance.

[0038] As the surfactant, a conventional surfactant for

cosmetics can be used such as PEG-7 glyceryl cocoate,

polyglyceryl-10 laurate, an alkyl sulfate, an acylamino

acid salt, a polyoxyethylene alkyl ether sulfate salt, an20

alkyl ether phosphate salt, an alkyl polyethylene glycol

ether, a glycerol polypropylene glycol ether, an alkyl

polyglycerol ether and an ethylene oxide-propylene oxide

block copolymer. These surfactants may be used alone or in

combination.25
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[0039] Each of the particles constituting the magnetic

powder preferably has a resin film on the surface. In this

case, a ferrite constituting the magnetic powder rarely

comes into direct contact with a substance serving as an

oxidant such as water so that the magnetic powder is likely5

to avoid being further oxidized in the aqueous skin care

agent. Accordingly, the aqueous skin care agent can more

reduce a variation in ease of attraction and removal, color

tone, and so on. For the reason that the magnetic powder

is more rarely oxidized in an aqueous skin care agent, the10

aqueous skin care agent can be stored for a longer term.

[0040] As the resin constituting a resin film, an acrylates

copolymer, a polyvinyl alcohol, a polyvinyl pyrrolidone, a

methoxy ethylene-maleic anhydride copolymer, a cationic

cellulose, a polyacrylic ester copolymer, a methacrylic15

ester copolymer or the like can be used. Also, the resin

constituting a resin film may contain a pigment such as

titanium oxide in order to control the color tone of the

magnetic powder.

[0041] The magnetic powder preferably has a mean volume20

particle diameter being 50 to 75 m as determined from a

particle size distribution obtained by a laser diffraction

scattering method, a content of particles with a particle

diameter being less than 37 m of 15 mass% or less, and a

content of particles with a particle diameter being 105 m25

or more of 5 mass% or less.
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[0042] The content of particles with a particle diameter

being less than 37 m (hereinafter sometimes referred to as

"small-diameter particles") can be measured in terms of,

for example, the amount of particles that can pass through

a standard sieve having a nominal size of 37 m (4005

meshes).

[0043] The content of particles with a particle diameter

being 105 m or more (hereinafter sometimes referred to as

"large-diameter particles") can be measured in terms of,

for example, the amount of particles that cannot pass10

through a standard sieve having a nominal size of 105 m

(145 meshes).

[0044] As described above, in order to obtain the aqueous

skin care agent rarely remaining on a skin surface and

providing an excellent sense of use, it is preferable that15

the particle size distribution of the magnetic powder has a

distribution pattern in which the content of particles

having an excessively small particle diameter and the

content of particles having excessively large particle

diameter are both small. Therefore, the mean volume20

particle diameter of the magnetic powder is more preferably

50 to 75 m.

[0045] However, it is sometimes difficult to sufficiently

reduce the content of particles with an excessively small

particle diameter only by controlling the mean volume25

particle diameter to fall within the range of 50 m or more.
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Thus, it is important not only to control the mean volume

particle diameter to fall within the range of 50 m or more

but also to regulate the content of small-diameter

particles to be 15 mass% or less as mentioned above. The

content of particles with an excessively small particle5

diameter can be certainly reduced by regulating the content

of small-diameter particles to fall within the range of 15

mass% or less.

[0046] Similarly, it is sometimes difficult to sufficiently

reduce the content of particles with an excessively large10

particle diameter only by controlling the mean volume

particle diameter to fall within the range of 75 m or less.

Thus, it is important not only to control the mean volume

particle diameter to fall within the range of 75 m or less

but also to regulate the content of large-diameter15

particles to be 5 mass% or less as mentioned above. The

content of particles with an excessively large particle

diameter can be certainly reduced by regulating the content

of large-diameter particles to fall within the range of 5

mass% or less.20

[0047] As mentioned above, the most suitable particle size

distribution in which the content of particles having an

optimal diameter is large can be realized not only by

controlling the mean volume particle diameter of the

magnetic powder to fall within a specific range mentioned25

above but also by regulating both the content of small-
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diameter particles and the content of large-diameter

particles. The magnetic powder, which is finely and

carefully controlled so as to have a particle size

distribution as mentioned above, has the most suitable

properties as the magnetic powder to be blended in an5

aqueous skin care agent. Accordingly, the aqueous skin

care agent containing such the magnetic powder more rarely

remains on a skin surface and provides a more excellent

sense of use.

[0048] It is preferable that the magnetic powder has a10

chemical component consisting of 80 mass% or more of

magnetite and the balance being wustite, hematite and

inevitable impurities. In this case, the ratio of a

diamagnetic material in the magnetic powder decreases, and

thus the magnetic force acting on the whole magnetic powder15

increases. As a result, the aqueous skin care agent can be

more efficiently attracted and removed. Since the degree

of oxidation of wustite is low compared to e.g., magnetite,

if the content of wustite is reduced, it is likely to avoid

further oxidation of the magnetic powder. Consequently,20

the performance of the aqueous skin care agent can be

stabilized for a long term.

[0049] The magnetic powder preferably has a saturation

magnetization of 80 Am2/kg or more. In this case, the

magnetization of the magnetic powder can be sufficiently25

increased and the magnetic force acting on the whole
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magnetic powder can be further increased. As a result, the

aqueous skin care agent can be easily attracted and removed

from a skin surface.

[0050] The aqueous skin care agent may further contain a

beauty component providing a beauty effect on the skin in5

addition to the aforementioned components. The aqueous

skin care agent rarely forms an oil film on a skin surface

after the used aqueous skin care agent is attracted and

removed, as described above. Thus, the amount of a

substance, such as dirt of the skin, waste or an oil film,10

which inhibits the infiltration of a beauty component, is

low on the skin surface after the aqueous skin care agent

is attracted and removed. In this state, a beauty

component easily infiltrates. The beauty component, which

is blended in advance in the aqueous skin care agent, can15

remain applied onto a skin surface even though the aqueous

skin care agent is attracted and removed from the skin

surface. Accordingly, the beauty component more easily

infiltrates into the skin surface. As a result, the beauty

effect of the aqueous skin care agent that the user can20

feel is likely to be improved.

[0051] In this case, application of the aqueous skin care

agent to the skin and attracting and removing the aqueous

skin care agent by magnetic force are serially performed.

Owing to this, attraction and removal of skin dirt and25

others and infiltration of the beauty component into the
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skin can be continuously performed, contributing to

improvement of use's convenience.

[0052] As the beauty component, a whitening component such

as an ascorbic acid derivative, kojic acid, arbutin and

tranexamic acid; a nutritional component such as an amino5

acid, a vitamin, a plant extract and a microbially

fermented product; a moisturizing component or the like can

be used.

[0053] The aqueous skin care agent preferably contains a

charged iontophoretic component. The iontophoretic10

component in the aqueous skin care agent is present in an

ionized state, then a weak current can be applied to the

skin after the aqueous skin care agent is attracted and

removed from the skin surface. Owing to the current flow,

the charged iontophoretic component migrates into the skin15

and successfully promoting infiltration of the beauty

component into the skin. As a result, the beauty effect

that the user can feel is likely to be improved. Note that,

in a skin care agent containing an oily ingredient as a

main component, it is impossible that current flows through20

a skin after the skin care agent is attracted and removed.

[0054] In the above case, the aqueous skin care agent more

preferably contains glycerin together with the

iontophoretic component. Since glycerin has an excellent

moisturizing action as mentioned above, the aqueous skin25

care agent having such a composition can retain a large
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amount of water on a skin surface after the aqueous skin

care agent is attracted and removed, compared to the

aqueous skin care agent containing no glycerin. As a

result, a weak current for promoting infiltration of the

iontophoretic component into the skin can easily flow and5

ions can be easily introduced.

[0055] It is preferable that the aqueous skin care agent

has an electrical conductivity of 20 S/cm or more at 25C.

In this case, since a weak current for promoting

infiltration of the iontophoretic component into the skin10

easily flows, ions can be easily introduced.

[0056] The aqueous skin care agent may contain additives

usually used in cosmetics in addition to the aforementioned

components. Examples of the additives include a lubricant,

an anti-microbial agent, a fragrance and a pH adjusting15

agent. These additives can be appropriately added as long

as the effects of the present invention are not undermined.

Example

[0057] An example of the aqueous skin care agent will be20

described. The aqueous skin care agent of present example

contains 4 to 85 mass% of water, 13 to 80 mass% of a

magnetic powder and a thickener, as shown in Table 1 and

Table 3. The magnetic powder contains a ferromagnetic

ferrite as a main component and has a mean volume particle25

diameter being 20 to 100 m determined from a particle size
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distribution obtained by a laser diffraction scattering

method.

[0058] An aqueous skin care agent 1 is applied to the skin

and thereafter attracted and removed from the skin surface

by allowing a remover 2 containing a magnet to approach the5

skin, as shown in Figure 1 (reference symbol 10). The

aqueous skin care agent 1 is constituted such that an

iontophoretic component 3 remains on the skin surface after

the aqueous skin care agent 1 is attracted and removed by

magnetic force. Note that, a case where the aqueous skin10

care agent 1 is applied to the face of a user is shown as

an example in Figure 1; however, the aqueous skin care

agent 1 can be used by applying to parts other than the

face, including hands, arms, back and so on.

[0059] In present example, test agents (test agents 1 to15

21) were prepared by mixing individual components in

accordance with the ratios shown in Table 1 and Table 3.

As the magnetic powder, four types of powders, namely, a

magnetite-based magnetic powder, a red oxide powder, a

pigment-grade black iron oxide and an iron powder, were20

used, as shown in Table 1 and Table 3. The preparation

method and natures of individual magnetic powders are as

follows.

[0060] <Magnetite-based magnetic powder>

 Preparation method25
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A slurry was prepared by adding water to a powder

obtained by pulverizing hematite (Fe2O3), such that a solid

content was 55 mass%. Subsequently, 1 mass% of a polyvinyl

alcohol relative to the solid content of the slurry, 0.9

mass% of a carbon black and 0.5 mass% of a polycarboxylate5

salt were added to the resultant slurry. Thereafter, water

was added to the mixture to prepare a slurry having 55

mass% of a solid content. Subsequently, the resultant

slurry was stirred by use of an attritor for one hour, and

then, spherically granulated by use of a spray dryer. The10

grain sizes of the granules were controlled by a gyro

shifter.

[0061] The spherical granules controlled in grain size were

heated at 1320C for 3 hours to reduce a raw-material

hematite. In this manner, a calcined product containing15

magnetite as a main component was obtained. Note that, the

granules were heated by use of a tunnel type electric

furnace in a nitrogen atmosphere.

[0062] The resultant calcined product was pulverized and

classified by use of a gyro shifter in combination with an20

air classifier. In this manner, a particle size

distribution was controlled. Thereafter, particles having

a large magnetic susceptibility were selected by

electromagnetic separation to obtain a magnetite-based

magnetic powder.25
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[0063] By performing surface treatment to the resultant

magnetite-based magnetic powder as mentioned above, a resin

film consisting of an acrylates copolymer was formed on the

surface of particles constituting the magnetic powder.

[0064]  Mean volume particle diameter5

The mean volume particle diameter was calculated by

the following method. First, a 0.2% aqueous solution of

sodium hexametaphosphate was added to the magnetite-based

magnetic powder. The resultant mixture was subjected to an

ultrasonic treatment using an ultrasonic homogenizer (UH-3C,10

manufactured by Ultrasonic Engineering Co., Ltd.) for one

minute to prepare a dispersion liquid of the magnetite-

based magnetic powder. The dispersion liquid was

introduced in a micro track particle-size analyzer (Model

9320-X100 manufactured by Nikkiso Co., Ltd.). Analysis was15

performed in the conditions: a refractive index of 1.81, a

temperature of 25  5C, and a humidity of 55  15%, to

obtain a particle size distribution in accordance with the

laser diffraction scattering method. From the resultant

particle size distribution, a cumulative 50% particle20

diameter represented in terms of mesh size of sieves with a

volume distribution mode, was calculated and employed as a

mean volume particle diameter (median diameter).

[0065] From the above results, the mean volume particle

diameter of the magnetite-based magnetic powder was about25

70 m.
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[0066]  Contents of small-diameter particles and large-

diameter particles

A magnetite-based magnetic powder was classified by a

method according to JIS H 2601 using the standard sieves

specified in JIS Z 8801. In this way, the content of5

small-diameter particles, namely, particles passed through

the standard sieve having a nominal dimension of 37 m (400

meshes) and the content of large-diameter particles, namely,

particles not passed through a standard sieve having a

nominal dimension of 105 m (145 meshes) were measured.10

[0067] As a result, the content of small-diameter particles

in the magnetite-based magnetic powder was 6.7 mass% and

the content of the large-diameter particles was 0 mass%.

[0068]  Saturation magnetization, residual magnetization

and magnetic coercive force15

Magnetic properties were measured by use of an

integral type B-H tracer (Model: BHU-60, manufactured by

Riken Denshi Co., Ltd.) in the following procedure. First,

an H coil for measuring a magnetic field and a 4I coil for

measuring magnetization were placed between electromagnets20

and the magnetite-based magnetic powder was put in the 4I

coil. Then, the current values of the electromagnets were

changed to vary the magnetic field H. The outputs from the

H coil and the 4I coil were separately integrated. The

output from H coil was plotted on the X-axis and the output25

from the 4I coil was plotted on the Y-axis. In this
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manner, a hysteresis loop was drawn on a recording paper.

From the hysteresis loop, saturation magnetization,

residual magnetization and magnetic coercive force were

calculated. Note that, the measurement condition for the

hysteresis loop were as follows: sample amount of about 1 g,5

sample cell of 7 mm  0.02 mm in inner diameter and 10 mm

 0.1 mm in height, the number of turns of 4I coil of 30;

applied magnetic field of 3000 oersteds.

[0069] As a result, the magnetite-based magnetic powder had

a saturation magnetization of 82 Am2/kg, a residual10

magnetization of 82 Am2/kg and a magnetic coercive force of

24 Oe.

[0070]  Chemical components

The composition ratio of magnetite (Fe3O4), hematite

(Fe2O3) and wustite (FeO) was calculated in accordance with15

the following method using the X-ray diffraction method.

[0071] As a measuring device, "X'PertPRO MPD" manufactured

by PANalytical B.V. was used. Measurement was performed

using a Co bulb (CoK beam) as an X-ray source, a

centralized optical system as an optical system and a fast20

detector, "X'Celarator", by continuous scanning at a rate

of 0.2/sec. The measurement results were analyzed by

analysis software, "X'PertHighScore" in the same manner as

in ordinary crystal structure analysis of a powder to

identify a crystal structure. Thereafter, an abundance25

ratio on a weight basis was calculated by refinement of the
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obtained crystal structure. Note that, when the abundance

ratio of magnetite, hematite and wustite was calculated, Fe

and O were regarded as essential elements.

[0072] As the X-ray source to be used in the X-ray

diffraction measurement, a Cu bulb may be used without a5

problem; however, in the case of a Fe-rich sample, the

background noise becomes large compared to a peak of a

measuring target. Thus, a Co bulb is preferably used.

Even if collimating optics is used as the optical system,

the same results can be obtained; however, X-ray intensity10

is low and a long time is required for measurement. For

this reason, measurement in a centralized optical system is

preferable. The speed of the continuous scanning is not

particularly limited; however, the intensity of the main

peak of magnetite, i.e., the peak in the (311) plane,15

became 50000 cps or more in order to obtain a sufficient

S/N ratio for analyzing a crystal structure. A sample was

set in a sample cell such that particles were not

preferentially oriented in a specific direction. In this

manner, measurement was performed.20

[0073] As a result, the magnetite-based magnetic powder

contained chemical components having 89.7 mass% of

magnetite, 4.1 mass% of hematite and 6.2 mass5 of wustite.

[0074] <Red iron>

A commercially available pigment-grade red iron25

("Tarox R-156L", manufactured by DAITO KASEI KOGYO CO.,
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LTD.) was used. Note that, the mean volume particle

diameter of the red iron was 0.1 to 0.6 m.

[0075] <Pigment-grade black iron oxide>

A commercially available pigment-grade black iron

oxide ("Tarox BL-100", manufactured by DAITO KASEI KOGYO5

CO., LTD.) was used. Note that, the mean volume particle

diameter of the pigment-grade black iron oxide was 0.1 to

0.6 m.

[0076] <Iron powder>

A commercially available iron powder (manufactured by10

Powdertech CO., LTD.) was used. Note that, the mean volume

particle diameter of the iron powder was about 80 m.

[0077]

[Table 1]
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[0078] Test agents 1 to 21 shown in Table 1 and Table 3

were evaluated for appearance of a preparation, viscosity,

ease of attraction and removal from a skin surface and

residual volume on a skin surface in accordance with the

following methods. The evaluation results with respect to5

individual evaluation items are shown in Table 2 and Table

4.

[0079] <Appearance of preparation>

Appearance of preparations of test agents 1 to 21 were

visually observed. The results are shown in Table 2 and10

Table 4. Note that, in Table 2 and Table 4, reference

symbols provided in the column of "Appearance of

Preparation" individually represent the following states.

A: Test agent shows a smooth paste-like appearance and

the user does not feel roughness when the agent is applied15

to the skin.

B: Test agent shows virtually a paste-like appearance

and can be spread over the skin, but the user feels

roughness.

C: Test agent shows like a sticky mass and cannot be20

spread over the skin.

[0080] <Viscosity>

Viscosity was measured by a rotational viscometer

(Type B viscometer BH, manufactured by TOKYO KEIKI INC.)

and the viscosity values obtained are shown in Table 2 and25
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Table 4. Note that, conditions of viscosity measurement

are as follows.

Rotor: No. #6

Rotational speed: 20 rpm

Measurement temperature: 25C5

Measurement time: 60 seconds

[0081] <Ease of Attraction and Removal>

A test agent was applied to the skin and then allowed

to leave as it was for a few minutes. Thereafter, four

types of magnets, which had surface magnetic flux density10

values of 400G, 800G, 1200G and 2800G, respectively, were

allowed to approach the test agent applied on the skin.

When the distance between the magnet and the skin reached

about 10 mm, the attraction state of the test agents was

visually observed. The results are shown in Table 2 and15

Table 4. Note that, in Table 2 and Table 4, the reference

symbols provided in the column of "Ease of Attraction and

Removal" individually represent the following states.

A: Test agent is attracted and removed in the form of

a continuous film.20

B: Test agent is attracted and removed in the form of

a continuous film; however, the size of the film is smaller

than A.

C: Attraction and Removal of a test agent is not

completed and the test agent is suspended between the skin25

and the magnet.
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D: Test agent does not respond to the magnet and

cannot be attracted and removed.

-: Test agent cannot be applied and any test was not

carried out.

[0082] <Residual amount on skin surface>5

A test agent was applied to the skin and then allowed

to leave as it was for a few minutes. Thereafter, four

types of magnets, which had surface magnetic flux density

value of 400G, 800G, 1200G and 2800G, respectively, were

allowed to approach the test agent applied on the skin.10

When the distance between the magnet and the skin reached

about 10 mm, the residual amount of the test agents on the

skin surface was visually observed. The results are shown

in Table 2 and Table 4. Note that, in Table 2 and Table 4,

the reference symbols provided in the column of "Residual15

Amount on Skin Surface" individually represent the

following states.

A: Test agent does not remain on the skin surface.

B: Grain-like test agent remains on about 2 to 3 sites

of the skin surface.20

C: Test agent remains on a larger number of sites of

the skin surface than B.

D: Almost the whole amount of a test agent remains on

the skin surface.

-: Test agent cannot be applied and any test was not25

carried out.
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[0083]

[Table 2]
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[0084]

[Table 3]

(Table 3)

Test Agent

17

Test Agent

18

Test Agent

19

Test Agent

20

Test Agent

21

Water mass % 84.09 2.42 77.12 2.12 87.14

Magnetite-Based Magnetic Powder mass % 15.0 85.0 10.0 85.0 10.0

Red Iron mass % - - - - -

Pigment-Grade Black Iron Oxide mass % - - - - -

Iron Powder mass % - - - - -

Glycerin mass % - 5 10 10 -

Sodium Polyacrylate mass % - 0.01 0.01 0.01 -

Carboxyvinyl Polymer mass % 0.5 - 0.5 0.5 0.5

Polyglyceryl Laurate mass % - 0.2 - - -

Sodium Ascorbyl Phosphate mass % 0.1 0.1 0.1 0.1 0.1

Bentonite mass % - 0.15 0.15 0.15 0.15

Methylparaben mass % 0.3 0.3 0.3 0.3 0.3

Decamethylcyclopentasiloxane mass % - 1 - - -

Trioctyl Glyceryl mass % - 2 - - -

Cetyl 2-Ethylhexanoate mass % - 2 - - -

Polyoxyethylene ・

Methyl Polysiloxane Copolymer
mass % - 1.8 1.8 1.8 1.8

Sodium Hydroxide mass % 0.01 0.02 0.02 0.02 0.01

<Other Additives>

<Magnetic Powder>

<Thickener>

<Iontophoretic Component>

<Surfactant>

5
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[0085]

[Table 4]

(Table 4)

Test

Agent 17

Test

Agent 18

Test

Agent 19

Test

Agent 20

Test

Agent 21

A C A C C

17800 - - - -

400G D - D - -

800G B - D - -

1200G B - D - -

2800G B - C - -

400G D - D - -

800G B - D - -

1200G B - D - -

2800G B - D - -

Ease of

Attraction and

Removal

Residual

Amount on

Skin Surface

Appearance of Preparation

Viscosity（mPa・s）

[0086] As is apparent from Table 1 to Table 4, test agents

1 to 9 and test agent 17 contain a specific amount of water5

as mentioned above, a specific amount of magnetic powder as

mentioned above and a thickener. The magnetic powders

contain a ferromagnetic ferrite as a main component and a

mean volume particle diameter within a specific range as

mentioned above. Owing to this, test agents 1 to 9 and10

test agent 17 are easily attracted and removed from a skin

surface.

[0087] Test agents 1 to 9 and test agent 17 contain sodium

ascorbyl phosphate. Sodium ascorbyl phosphate is ionized

into ascorbyl phosphate ions and sodium ions in the test15

agents. Owing to this, as shown in Figure 1, these test
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agents are attracted and removed from a skin surface; at

the same time, ascorbyl phosphate ions (iontophoretic

component 3) applied on the skin surface. Because of this,

when a weak current flows through the skin surface after

these test agents are attracted and removed, charged5

iontophoretic component 3 is mobilized toward the inside

the skin to successfully perform infiltration of a beauty

component into the skin. As a result, the beauty effect

that the user can feel is likely to be improved.

10
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CLAIMS

[Claim 1]

An aqueous skin care agent comprising:

4 to 85 mass% of water;5

13 to 80 mass% of a magnetic powder; and

a thickener,

wherein the magnetic powder comprises a ferromagnetic

ferrite as a main component and a mean volume particle

diameter being 20 to 100 m as determined from a particle10

size distribution obtained by a laser diffraction

scattering method.

[Claim 2]

The aqueous skin care agent according to Claim 1,

having a viscosity of 9000 mPas or more.15

[Claim 3]

The aqueous skin care agent according to Claim 1 or 2,

comprising 10 to 45 mass% of glycerin as the thickener.

[Claim 4]

The aqueous skin care agent according to any one of20

Claims 1 to 3, further comprising a thixotropic agent

imparting thixotropy.

[Claim 5]

The aqueous skin care agent according to any one of

Claims 1 to 4, further comprising a surfactant.25

[Claim 6]
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The aqueous skin care agent according to any one of

Claims 1 to 5, wherein the magnetic powder comprises

particles each having a resin film on the surface.

[Claim 7]

The aqueous skin care agent according to any one of5

Claims 1 to 6, the magnetic powder having:

a mean volume particle diameter being 50 to 75 m as

determined from a particle size distribution obtained by a

laser diffraction scattering method;

a content of particles with a particle diameter being10

less than 37 m of 15 mass% or less; and

a content of particles with a particle diameter being

105 m or more of 5 mass% or less.

[Claim 8]

The aqueous skin care agent according to any one of15

Claims 1 to 7, wherein the magnetic powder has a chemical

component comprising 80 mass% or more of a magnetite and a

balance being wustite, hematite and inevitable impurities.

[Claim 9]

The aqueous skin care agent according to any one of20

Claims 1 to 8, wherein the magnetic powder has a saturation

magnetization of 80 Am2/kg or more.

[Claim 10]

The aqueous skin care agent according to any one of

Claims 1 to 9, further comprising a charged iontophoretic25

component.
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[Claim 11]

The aqueous skin care agent according to Claim 10,

having an electrical conductivity of 20 S/cm or more at

25C.

5


