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DESCRI PTI ON
TI TLE OF THE | NVENTI ON

BEAUTY TOCL

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

used for beautifying human skin.

BACKGROUND ART

[ 0002] As a paste-like cosnetic agent used for
beauti fying skin, a cosnetic agent has been known which is
applied to skin and renoved after a while, whereby
impurities, waste, and the like in the skin are renoved
together with the cosnetic agent. Such a cosnetic agent is
roughly classified into: a cosnetic agent which turns into
a filmlike state with tinme after application thereof, and
a cosnetic agent which maintains the paste formover tine.

[ 0003] The cosnetic agent which turns into a filmlike
state after the application can be easily renoved fromthe
skin by holding a portion thereof and peeling off the film
On the other hand, as a nethod of renbving the cosnetic
agent which maintains the paste form even after the
application from the skin, it is general to wpe off the
cosnetic agent with cotton or the like, or rinse off the
cosnetic agent with warm water or the Iike. Recently, a

met hod of renoving the used cosnetic agent nore easily than
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t hese general nethods has been desired.

[ 0004] For exanple, as disclosed in Patent Docunent 1 or
Pat ent Docunent 2, there is proposed a nethod of using a
skin cream bl ended iron powder and a renover including a
magnet in its body in conbination. By using the skin cream
and the renover, the skin cream applied and used on the
skin can be renobved nore easily than the conventional
nmet hods, and inpurities and waste in the skin can be
renoved together with the iron powder contained in the skin
cream

[ 0005] Besides the process of renoving inmpurities and
waste fromthe skin, a process of inparting a beauty effect
different from the renoval of inpurities and the like is
al so effective to enhance the beauty of the skin. As an
exanpl e of such a process, there is a process of applying a
skin lotion containing a beautifying conponent to skin, and
allowm ng the beautifying conponent to infiltrate into the
skin. \Wen the beautifying conmponent is infiltrated into
the skin, a nethod such that the beautifying conmponent is
applied to the surface of the skin and naturally
infiltrates into the skin over tinme is usually enployed.
Meanwhile, 1in recent years, as a nethod of pronoting
infiltration of beautifying conponents into skin, a nethod
such that electrical treatment is perforned using an ion
i ntroducer after a skin lotion containing an ionized

conponent is applied to skin, as disclosed in Patent
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Docunent 3, for exanple.

PRI OR ART DOCUMENT

Pat ent Docunent s

[ 0006] Pat ent Docunent 1. JP-A-2005-312497
Pat ent Docunent 2: JP-A-2004-187874

Pat ent Docunent 3: JP- A-2005-237545

SUWARY OF THE | NVENTI ON

PROBLEMS TO BE SOLVED BY THE | NVENTI ON

[ 0007] The process of renoving inpurities and waste from
the skin and another process of inparting a beauty effect
are, if perfornmed in succession, nore effective for
enhancing the beauty of the skin. However, the cosnetic
agent and the skin lotion used for these two processes and
the renover and the ion introducer as supplenental tools
for these processes have been individually devel oped, and
have been concerned with only their respective processes.
Therefore, when the two processes are actually perforned in
succession, the tw different processes are separately
performed, which nakes the user feel annoyed to no snall
extent.

[ 0008] The present invention has been made in view of
t he above background, and an object of the invention is to
provide a beauty tool which contributes to inprovenent of

convenience in successively performng the process of
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removing inpurities and waste from the skin, and another

process of inparting a beauty effect.

SOLUTI ON TO THE PROBLEMS
[ 0009] One aspect of the present invention resides in a
beauty tool, including:

a substantially rod-shaped mai n body;

an attraction head provided at one end of the
mai n body, and having a magnetic force generating surface
for attracting and renoving, by neans of a magnetic force,
a cosnetic agent applied to human skin; and

a beauty effect inparting part provided at the
other end of the main body, for inparting a beauty effect
to the human skin in a state where the beauty effect
inmparting part is in contact with or close to the human

ski n.

ADVANTAGEQUS EFFECTS OF THE | NVENTI ON

[ 0010] The above-described beauty tool includes the
attraction head for attracting and renoving the cosnetic
agent by the nmagnetic force at one end of the main body.
Therefore, when a user holds the main body and brings the
attraction head close to the skin surface on which the
cosnetic agent is applied, the cosnetic agent is attracted
to the attraction head due to the magnetic force. As a

result, the beauty tool can easily renove the used cosnetic
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agent .

[ 0011] The beauty tool includes, at the other end of the
mai n body, the beauty effect inparting part for inparting
the beauty effect to the human skin while being in contact
with or close to the human skin. Therefore, when the user
hol ds the main body in a direction opposite to a direction
when using the attraction head and activates the beauty
effect inparting part in a state where the beauty effect
inparting part is in contact with or close to the human
skin, it is possible to inmpart the beauty effect to the
human ski n.

[0012] As descri bed above, the beauty tool includes both
the attraction head and the beauty effect inparting part.
Therefore, the beauty tool can easily perform the process
of renoving inpurities and waste from the skin with the
cosneti c agent and another process of inparting the beauty
effect, in succession, by using one tool. As a result, the
user need not prepare and use different tools for the two
processes.

[ 0013] As descri bed above, according to the above aspect,
it is possible to inprove the convenience in successively
performng the process of renoving inpurities and waste
from the skin and another process of inparting a beauty

effect.

BRI EF DESCRI PTI ON OF THE DRAW NGS
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[ 0014] FIG 1 is a perspective view of a beauty tool
according to Exanple 1.

FIG 2 is a plan view of the beauty too
according to Exanple 1, as viewed from the side (upper
side) opposite to a magnetic force generating surface.

FIG 3 is a plan view of the beauty tool
according to Exanple 1, as viewed from the side (| ower
side) on which the nmagnetic force generating surface is
present.

FIG 4 is a cross-sectional view as viewed from
the direction of arrows A-Ain FIG 2.

FIG 5 is a block diagram illustrating a
configuration of a controller of the beauty tool according
to Exanple 1.

FIG 6 is a flowhart illustrating the operation
of the beauty tool according to Exanple 1.

FIG 7 is a flowhart illustrating the operation
of a skin detection function while an ion introduction
current flows, according to Exanple 1.

FIG 8 is a diagram showing a waveform of a
potential difference that occurs between both ends of a
resistor in step S5, in a case where a working electrode
and a counter electrode of the beauty tool of Exanple 1 are
in contact with a hunan body.

FIG 9 is a diagram show ng a waveform of an ion

i ntroduction current according to Exanple 1.
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FIG 10 is a diagramillustrating how to use the
beauty tool to renpbve a cosnetic agent, according to
Exanpl e 1.

FIG 11 is a diagramillustrating how to use the
beauty tool to allow a beautifying conponent to infiltrate
into skin, according to Exanple 1.

FIG 12 is a plan view of a cover nenber
according to Exanple 2.

FIG 13 is a cross-sectional view as viewed from
the direction of arrows B-Bin FIG 12.

FIG 14 is a perspective view showing a state
where a magnet sheet of the cover nenber is detached froma
cover body, according to Exanple 2.

FIG 15 is a plan view showing a state where the
cover nenber is attached to the beauty tool, according to
Exanpl e 2.

FIG 16 is a perspective view of a cover nenber
joined to a magnet sheet, according to Exanple 3.

FIG 17 is a perspective view of a cover nenber
configured to be inside-outside reversely transfornmable
according to Exanple 4.

FIG 18 is a plan view of the cover nenber
according to Exanple 4, as viewed fromthe | ower side.

FIG 19 is a cross-sectional view as viewed from
the direction of arrows CGCin FIG 18.

FIG 20 is a cross-sectional view as viewed from
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the direction of arrows DDDin FIG 18.

FIG 21 is a plan view showng a state where a
cosnetic agent is attracted to the beauty tool, according
to Exanple 4.

FIG 22 is a plan view showing a state where the

cover nmenber is reversed inside out, according to Exanple 4.

DESCRI PTI ON OF THE PREFERRED EMBODI MENTS

[ 0015] In the above-described beauty tool, the main body
may have a shape which allows a user to hold the nain body
by hand, exposing an end portion thereof including a
function to be used by the user. The specific shapes of
the min body my have various configurations. The
sinpl est configuration of the shape thereof is a colummar
shape such as a cylindrical shape or a prismatic shape

Alternatively, as other configurations, the main body my
have: a shape in which the outer dianeter of the col umar
shape is increased or decreased along the |[|ongitudina

direction of the main body; a shape bent in a direction
per pendi cul ar to the 1ongitudinal di rection; or a
conbi nati on of these shapes.

[ 0016] Thus, the “substantially rod shape” indicating
the shape of the main body is a concept including the
geonetrical |l y-defined columar shape, and a shape obtained
by transformng the columar shape to an extent that the

transfornmed shape is recognized as a rod shape based on
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comoDn sense.
[ 0017] A permanent nmagnet is preferably provided in the
attraction head. In this case, it is easy to generate a
relatively strong magnetic force from the attraction head
st ably. As a result, the beauty tool nakes it easy to
renove the used cosnetic agent fromthe skin, and thus the
conveni ence for the user is further inproved. In addition,
when the pernmanent magnet is adopted, power for generating
a magnetic force is dispensed wth. As the pernmanent
magnet, known pernmanent magnets such as ferrite magnet,

neodym um rmagnet, samarium cobalt magnet, and the |ike can

be adopt ed.
[ 0018] On the other hand, an electronagnet my be
provided in the attraction head. 1In this case, the beauty

tool can switch between a state where a nmagnetic force is
generated from the attraction head and a state where no
magnetic force is generated fromthe attraction head. As a
result, a magnetic force can be generated fromthe magnetic
force generating surface only when attraction and renoval
of the cosnetic agent applied to the skin are perforned.
Therefore, the nagnetic force from the magnetic force
generating surface can be prevented from unintentionally
acting on the surroundings of the beauty tool. Furt her,
after the attraction and renoval of the cosnetic agent from
the skin, the cosnetic agent attracted onto the nagnetic

force generating surface can be easily renoved from the
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beauty tool and discarded by switching the beauty tool to
the state where no nmagnetic power is generated. Thus, the
beauty tool having the el ectromagnet in the attraction head
becones nore convenient.

[ 0019] The magnet used in the beauty tool is preferably
a magnet that allows a nmagnetic force generated from the
magnetic force generating surface to reach a nore distant
position, and nore preferably, a magnet having magnetic
characteristics that a magnetic flux density at a point 1
cm apart from the nmagnetic force generating surface is 36
ml or nore. In this case, when the cosnetic agent is
renoved from the skin surface, the attraction head can
attract the cosnetic agent even if the attraction head is
apart from the skin. As a result, the beauty tool can
efficiently renove the cosnetic agent fromthe skin surface.
[ 0020] The attraction head may have the nagnetic force
generating surface facing in a direction substantially
perpendicular to the longitudinal direction of the main
body. In this case, when the user holds the main body, the
user can easily turn the nagnetic force generating surface
to the skin surface on which the cosnetic agent is applied.
As a result, the beauty tool becones nore convenient for
t he user.

[ 0021] The beauty effect inparting part may have vari ous
configurations. For exanple, the beauty effect inparting

part may be configured as: an ion introduction part that
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pronmotes infiltration of the charged beautifying conponent
into the skin by means of a potential difference; an ion
| ead-out part that causes chargedinpurities, waste, and the
like existing in the skin to mgrate to the skin surface by
neans of a potential difference, and renbves them an
ultrasoni ¢ wave generation part that gives ultrasonic wave
vibration to the skin; a Ilight irradiation part that
irradiates the skin with a visible ray, a far infrared ray,

and the like; an EMS (Electro Muscle Stimulation) part that
gi ves weak electrical stinulation to the skin; and the liKke.
[ 0022] Among these, the beauty effect inparting part is
preferably configured to include a working electrode for,

when being in contact with the human skin, causing an ion
i ntroduction current to flow to the contact part, and a
power supply for supplying power to the working el ectrode
and a controller for controlling the current flowing to the
contact part are provided in the nmain body. That is, the
beauty tool is preferably configured to function as an ion
i ntroducer that pronotes infiltration of the charged
beauti fyi ng conponent into the skin by neans of a potentia

di ff erence. In this case, the beauty tool can easily
reduce a preparation tine required to start the process of
pronoting infiltration of the beautifying conponent after
conpletion of the process of renoving inpurities and the
l'ike. Thereby, the beauty tool is expected to further

enhance the effect of pronoting infiltration of the
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beauti fying conponent. Further, the beauty tool can
further enhance the beauty effect that the user can feel.

[ 0023] The main body preferably includes, on a side
opposed to the magnetic force generating surface, a counter
el ectrode configured to be able to form a closed current
pat h passing through the power supply and the human body
together with the working electrode, and the working
el ectrode is preferably disposed so as to face the side the
magnetic force generating surface faces. That is, the
counter electrode is preferably disposed on the opposite
side from the magnetic force generating surface in the
direction substantially perpendicular to the [|ongitudinal
direction of the main body. 1In this case, the beauty tool
can reduce the possibility that the working electrode and
the counter electrode are simultaneously in contact wth
the surface where the beauty tool is placed when the beauty
tool is placed on a desk or the Iike. Therefore, the
beauty tool can reduce the possibility that the working
el ectrode and the counter electrode are conducted with each
other via the surface where the beauty tool is placed, and
t hus the power consunption is easily reduced. As a result,
the convenience for the wuser is further inproved. I n
addi tion, when both the working electrode and the counter
el ectrode are in contact with the human body, a closed
current path is fornmed passing through the power supply and

the human body. As a result, the ion introduction current
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can be caused to flow to the human body nore efficiently,

and thus the beauty effect can be further enhanced.

[ 0024] The <controller may be configured to include:

means to apply a pulse voltage to the working el ectrode

and neasure an electrical characteristic value in the
controller by using the pulse voltage; neans to determ ne
whet her or not the working electrode is in contact with the
human body, based on the electrical characteristic val ue;

and nmeans to cause the ion introduction current to flow to
the contact part when it is determned that the working
electrode is in contact wth the human body. The
controller may be configured to, when it is determ ned that
the working electrode is not in contact with the human body,
perform the neasurenent of the electrical characteristic
val ue and the determ nation again after waiting for a | apse
of a predetermned tinme by using a delay tiner.

[ 0025] In this case, the beauty tool can cause the ion
I ntroduction current to flow to the contact part in
response to the working electrode comng in contact with
the human body, w thout the necessity of an additional

switching operation. Thereby, the user can easily obtain
the effect of pronmoting infiltration of the beautifying
conponent by only bringing the working electrode into
contact with a portion where the user desires the beauty
effect. Therefore, the beauty tool becones nore convenient.

[ 0026] Further, the beauty tool is configured to perform
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t he measurement of the electrical characteristic value and
the determ nation again after waiting for a lapse of a
predeterm ned tinme by using the delay tiner in case that it

Is determ ned that the working electrode is not in contact

with the human body. Thereby, the frequency of perform ng
t he measurement of the electrical characteristic value and
the determnation can be reduced. In addition, power

consunption regarding the pulse voltage used for the
measurenent of the electrical characteristic value can be
m nim zed. As a result, the beauty tool can reduce the
power consunption in the standby state, nanely, the state
where the working electrode is not in contact with the
human body.

[ 0027] The controller my be configured to include a
reflux section which takes in the current flow ng through
t he human body and refluxes the current to the power supply,
measure, as the electrical characteristic val ue, a
difference of a potential in the reflux section wth
respect to a ground potential, and determne that the
working electrode is in contact with the human body when
the potential difference is equal to or larger than a
predet erm ned t hreshol d.

[ 0028] For exanple, a current value, a voltage value, a
resi stance value, and the I|ike can be wused as the
el ectrical characteristic value. Anong these, a potenti al

di fference (a voltage value) is preferred as the el ectrical
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characteristic value in terns of sinplification of the
circuit configuration.

[ 0029] The circuit configuration of the controller
varies depending on whether the working electrode is in
contact with the human body or not. Therefore, a part
nmeasuring the electrical characteristic value is preferred
to be a part where a response to the pul se voltage varies
relatively largely depending on the contact state of the
wor ki ng el ectrode. In particular, the reflux section is
preferred as the part where the electrical characteristic
val ue i s measured because a potential difference occurs in
response to the pul se voltage when the working electrode is
in contact wth the human body while no potentia

di fference occurs when the working electrode is not in
contact with the human body. As a result, the beauty tool

can increase the accuracy of the determnation as to
whet her the working electrode is in contact with the human
body or not.

[ 0030] The waveform of the ion introduction current
flowng to the contact part with the skin is controlled by
the controller. As the waveform of the ion introduction
current, various waveforns can be adopted such as a DC
current having constant current and voltage, a pulse
current, a sine wave AC current, and the |ike, and sone of
t hese waveforns may be conbi ned.

[ 0031] Anmong t hese, the ion introduction current
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preferably has a waveform that allows the follow ng steps
to be successively repeated: an ion introduction step of
causing a current of one polarity to flow to the contact
part; a reset pulse step of causing a pulse current of the
other polarity to flowto the contact part; and a skin care
step of causing a current whose polarities alternately
change to flow to the contact part.

[ 0032] In the ion introduction step, the current of one
polarity flows from the working electrode to the contact
part. The polarity of the current is controlled to be the
same as the polarity of the electric charge of the
beauti fyi ng conponent. It is noted that the polarity of
the current is positive in the direction from the working
electrode to the skin, and negative in the opposite
direction. For exanple, when the beautifying conponent has
a negative charge, a voltage is applied to each el ectrode
such that the potential of the wrking electrode is
negative with respect to the ground potential. Ther eby,
the current is controlled so as to have the negative
polarity. Then, the beautifying conponent having the
negative charge is subjected to repulsion from the working
el ectrode and becones nore likely to pronote to infiltrate
into the skin.

[ 0033] In the skin care step, a weak current whose
polarities alternately change flows between the both

el ectrodes. Wen the weak current flows through the skin,
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skin cells are activated, and thus it is possible to
achi eve advant ageous effects such as snmooth flow of |ynph,
pronoted circul ati on of bl ood, enhanced netabolism and the
like. Therefore, beauty effects such as recovery of skin
firmess, beautification of skin, and the Ilike can be
expected by perform ng the skin care step.

[ 0034] By supplying the ion introduction current that
allows the ion introduction step, the reset pul se step, and
the skin care step to be repeated in this order to the skin
surface where the beauty effect is desired, the beauty tool
is expected to further enhance the beauty effect by synergy
of the effect of pronoting infiltration of the beautifying
conmponent and the effect of activating the skin.

[ 0035] The beauty tool may be provided wth an
att achabl e/ det achabl e cover nenber that covers the magnetic
force generating surface on the attraction head. 1In this
case, the wused cosnetic agent is attracted toward the
magneti c force generating surface due to the magnetic force,
and adhered to the surface of the cover nmenber. Therefore,
the beauty tool can prevent direct adherence of the
cosnetic agent onto the magnetic force generating surface.
Further, discard of the used cosnetic agent can be easily
perfornmed by detaching the cover nmenber from the magnetic
force generating surface together with the cosnetic agent.

[ 0036] The shape, the material and the |ike of the cover

menber can enploy various configurations wthout being
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limted, as long as the cover nenber can cover the magnetic
force generating surface. The sinplest exanple of the
cover nmenber is a sheet or pouch-1ike cover nenber which is
pl aced so as to cover the magnetic force generating surface
and is held by the user together with the beauty tool.

[ 0037] The cover nenber may conprise a cover body that
covers the nmagnetic force generating surface, and a
retaining neans that retains the cover body on the magnetic
force generating surface, and the retaining neans may be
formed of a magnet sheet. In this case, after the cover
menber is detached from the magnetic force generating
surface, the used cosnetic agent is retained on the surface
of the cover nenber due to the nagnetic force generated
from the magnet sheet. As a result, the used cosnetic
agent is prevented from unintentionally falling from the
cover nenber and spattering. The nagnet sheet is a known
magnet sheet obtained by dispersing powdery permanent
magnet in a resin, and formng the resin into a sheet shape.
[ 0038] The cover body may be configured to have a
doubl e-l ayer structure obtained by putting two |ayers
together and joining the peripheral edges thereof so that
an insertion opening is fornmed, and allow the magnet sheet
to be inserted fromthe insertion opening and placed in a
housi ng space forned between the two layers. In this case,
the magnet sheet is attachable to and detachable from the

cover body, and thus only the cover body can be repl aced.
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Therefore, the cover body to which the used cosnetic agent
is attracted can be replaced with a new cover body, and the
cosnetic agent can be discarded together wth the cover
body. As a result, disposal of the used cosnetic agent is
facilitated. In addition, the cover body can be easily
kept cl ean.

[ 0039] The cover body and the magnet sheet may be j oi ned
with each other. In this case, after the cover nenber is
renmoved froma swelling portion, the used cosnetic agent is
retai ned on the surface of the cover nenber due to magnetic
force generated from the nmagnet sheet. As a result, the
used cosnetic agent is prevented from unintentionally
falling fromthe cover nenber and spattering. In this case,
the cover body and the magnet sheet can be joined by
vari ous net hods such as adhesive and hook and | oop fastener.
[ 0040] The cover body may be formed of a cotton sheet.
In this case, when the cotton sheet cones in contact with
the skin, stinmulus to the skin is easily reduced. Thus,
the user can conform the beautifying conponent to the skin
or renove the excessive beautifying conmponent by using the
cotton sheet contacting the skin. As a result, the beauty
ef fect can be further enhanced.

[ 0041] The cover nenber nmay be detachably attached to
the swelling portion of the attraction head of the beauty
tool, which swelling portion is formed by causing the

magnetic force generating surface to swell from the body,
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and the cover nmenber may conprise a bottom surface portion
facing the magnetic force generating surface and a
substantially cup-like shape simlar to the shape of the
swel ling portion and may be configured to be inside-outside
reversely transfornmable such that the projecting direction
of the bottom surface portion is reversible.

[ 0042] The cover nenber, when it is used, is attached to
the swelling portion while having the substantially cup-
i ke shape swelled the bottom surface portion side facing
the magnetic force generating surface, as described above.
Therefore, when the swelling portion of the beauty tool to
whi ch the cover nenber is attached is brought close to the
skin surface on which the cosnetic agent is applied, the
cosnetic agent is attracted to a convex surface of the
cover nenber, i.e., the surface of the bottom surface
portion and its vicinity, due to the nagnetic force. There
are various nethods of discarding the used cosnetic agent
attracted on the surface of the cover nenber. For exanple,
the foll owi ng nmethod nay be adopt ed.

[ 0043] After the cosnetic agent is renoved fromthe skin
surface, the bottom surface portion of the cover nenber is
hel d between the attracted cosnetic agent and the swelling
portion by the nmagnetic force, and is naintained to be in
contact with the magnetic force generating surface of the
swel ling portion. In this state, the user of the beauty

tool, with the surface (on which the cosnetic agent is
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pl aced) of the bottom surface portion of the cover nenber
faci ng upward, transfornms the cover nenber by pulling off a
portion of the cover nenber surrounding the bottom surface
portion from the surface of the swelling portion in the
upward direction

[ 0044] In the state where transfornmation of the portion
surroundi ng the bottom surface portion of the cover nenber
Is conpleted, the overall shape of the cover nenber is a
substantially cup-like shape obtained by transformng the
cover nenber to be reversed inside out such that the
projecting direction of +the bottom surface portion is
reversed with respect to the initial attachnent state.
That is, the inside-outside reverse transformation causes
the convex surface of the cover nenber to be a concave
surface. Thereby, the wused cosnetic agent having been
attracted to the bottom surface portion of the cover nenber
and its wvicinity is collected in the cup-shaped cover
menber havi ng an openi ng facing upward.

[ 0045] Then, the inside-outside reversely transforned
cover nmenber is pulled off fromthe swelling portion of the
beauty tool, and thereby the effect of the magnetic force
from the swelling portion on the cosnetic agent in the
cover nenber can be elimnated. At this tine, since the
cover nenber is inside-outside reversely transfornmed, the
used cosnetic agent is stored in the cover nenber.

Therefore, when the cover nenber is pulled off from the
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swel ling portion, unintentional spattering of the cosnetic
agent can be prevented.

[ 0046] Thereafter, the used cosnetic agent can be easily
renmoved from the surface of the cover nenber by bringing
the cover nenber above a place where the cosnetic agent is
to be discarded, and turning the surface with the cosnetic
agent downward to urge natural falling of the cosnetic
agent due to its own weight or performng a process of
renmoving the cosnetic agent with paper or the l|like. The
cover nmenber from which the cosnetic agent has been renobved
is again transformed to be reversed inside out and attached
to the swelling portion of the beauty tool, and thus the
cover nenber can be used again.

[ 0047] As described above, the cover nenber can be
detachably attached to the swelling portion, and has the
substantially cup-like shape that is inside-outside
reversely transformable. Thereby, as described above, the
used cosnetic agent having been renoved fromthe skin with
the beauty tool is prevented from unintentionally
spattering, and thus the conveni ence of the beauty tool can
be further inproved.

[ 0048] The cover nenber is preferably formed of a
material having elasticity. As the material of the cover
menber, various materials can be used as long as they have
flexibility that allows the cover nenber to be inside-

outside reversely transformable. For exanple, rubber,
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resin, paper, nonwoven fabric, and the |ike can be used
Anmong these, in particular, the cover nenber fornmed of a
material having elasticity can be easily transforned to be
reversed inside out. Moreover, it is very easy to restore
such cover nenber to its initial shape. Exanpl es of the
material having elasticity include rubber, resin, and the
like, and nore specifically, silicone rubber, urethane
rubber, polyethylene, and the |ike.

[ 0049] The cover nenber may have the flat bottom surface
portion, and a sidewall portion extending from the outer
peri pheral edge of the bottom surface portion so as to have
a gradually increasing dianeter. 1In this case, the cover
menber can be transforned to be reversed inside out by
di splacing only the sidewall portion with the position of
the bottom surface portion being kept. Therefore, the
process of reversing the cover nenber inside out is
facilitated, and thus spattering of the cosnmetic agent from

the cover nenber can be prevented nore reliably.

EXAVPLES
[ 0050] (Exampl e 1)

An exanple of the above-described beauty tool
wll be described with reference FIGS. 1 to 11. As shown
in FIG 1, a beauty tool 1 includes a substantially rod-
shaped main body 10, an attraction head 2 provided at one

end of the main body 10, and a beauty effect inparting part
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provi ded at the other end of the main body 10. As shown in
FIG 3 and FIG 4, the attraction head 2 has a magnetic
force generating surface 20 for attracting and renoving a
cosnetic agent 4 applied to human skin by neans of a
magneti c force. The beauty effect inparting part has a
wor ki ng el ectrode 11 shown in FIG 11, and is configured to
cause an ion introduction current to flow to the contact
part while being in contact with the human skin. As shown
in FIG 4, a power supply 33 for supplying power to the
wor ki ng el ectrode 11 and a controller 3 for controlling the
current flowing to the contact part are enbedded in the
mai n body 10.

[ 0051] Hereinafter, the beauty tool 1 will be described
in detail. As shown in FIGS. 1 to 3, the nain body 10 of
the beauty tool 1 includes the attraction head 2 at one end,
and a counter electrode 12 configured to be able to form a
cl osed current path passing through the power supply 33 and
a human body together with the working electrode 11. The
mai n body 10 includes the working electrode 11 at the other
end. A cover nenber (not shown) can be detachably attached
to the magnetic force generating surface 20 of the
attraction head 2, as described later. It is noted that,
hereinafter, in the |ongitudinal direction of the main body
10, a side on which the working electrode 11 is provided
may be referred to as a front side, and a side on which the

attraction head 2 is provided may be referred to as a rear
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side. In addition, when the beauty tool 1 is viewed in the
front-rear direction, a side on which the magnetic force
generating surface 20 is provided may be referred to as a
| oner side, and a side opposite to the |ower side may be
referred to as an upper side. Further, a direction
perpendicular to both the front-rear direction and the
upper-lower direction my be referred to as a |ateral

di rection. These directional expressions are nerely for
conveni ence, and are not related to the actual direction of
the beauty tool 1 when bei ng used.

[ 0052] As showmn in FIG 1 and FIG 4, the main body 10
has a substantially arc shape as viewed in the |ateral

direction, and curves so that a substantially center
portion thereof in the front-rear direction (longitudina

direction) is positioned higher than both end portions
thereof. As shown in FIGS. 2 and 3, the both end portions
of the main body 10 in the front-rear direction each have a
substantially arc-shaped outline as viewed in the upper-
| ower direction. In addition, the center portion of the
main body 10 in the longitudinal direction is formed to be
narrower in width than the both end portions as viewed in
t he upper-1ower direction.

[ 0053] As shown in FIG 1, the attraction head 2
provided in the rear end portion of the main body 10 has a
swelling portion 21 that swells toward the | ower side from

the main body 10. In addition, the swelling portion 21 has

25



10

15

20

25

the magnetic force generating surface 20 at a top surface
t her eof .

[ 0054] As shown in FIG 4, the swelling portion 21 has
the magnetic force generating surface 20 which is a flat
surface, and a head sidewall 22 extending from an outer
peri pheral edge of the magnetic force generating surface 20.
As shown in FIG 3, the nmagnetic force generating surface
20 has a substantially elliptical shape as viewed fromthe
| ower side, and is disposed with a longitudinal axis
thereof along the front-rear direction (longitudina

direction). As shown in FIG 4, the diameter of the head
sidewall 22 is gradually increased upward from the outer
peri pheral edge of the magnetic force generating surface 20.
The magnetic force generating surface 20 and the head
sidewal | 22 are connected to each other by a gentle curved
sur f ace.

[ 0055] As shown in FIG 4, a substantially cylindrica

per manent magnet 200 is provided in the swelling portion 21
of the attraction head 2. 1In the swelling portion 21, the
per manent magnet 200 is disposed so that one end surface
thereof is in contact with an internal wall surface of the
magnetic force generating surface 20. An end surface, of
an outer peripheral surface of the permanent nmagnet 200,

opposite to the nagnetic force generating surface 20 is
covered with a yoke nenmber 201 fornmed of a soft magnetic

material. Thereby, the beauty tool 1 is configured so that
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a magnetic force generated from the permanent nagnet 200
acts nore strongly in the |lower direction.

[ 0056] The permanent magnet 200 of the present exanple
Is a neodym um magnet which is polarized in its height
direction. By using the neodym um nmagnet, a magnetic fl ux
density at the surface of the magnetic force generating
surface 20 has a maxi num value of 286 nl. |In addition, a
magnetic flux density neasured at a point 20 nm apart from
the center portion of the magnetic force generating surface
20 in the lower direction is 43 ni.

[ 0057] As shown in FIG 2, the main body 10 incl udes the
counter electrode 12 disposed on the side (upper side)
opposite to the magnetic force generating surface 20. As
shown in FIG 3, the working electrode 11 is di sposed so as
to face the side the magnetic force generating surface 20
faces (lower side). Each of the working electrode 11 and
the counter electrode 12 is forned so that the wdth
thereof in the lateral direction is narrower than the
maxi nrum wi dt h of the main body 10.

[ 0058] In the main body 10, as shown in FIG 4, the
power supply 33, the controller 3, an LED indicator 13, and
a vibration notor 14 are provided. The power supply 33 is
di sposed between the center of the main body 10 in the
| ongi tudi nal direction and the working electrode 11, and is
configured so that a battery 330 can be housed in a space

in the main body 10. As shown in FIGS 3 and 4, the
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battery 330 is retained in the nmain body 10 when a |id 331,
which is attachable to and detachable fromthe main body 10,
is attached to the main body 10.

[ 0059] The controller 3 is disposed on the attraction
head 2 side with respect to the center of the main body 10
in the longitudinal direction. As shown in FIGS. 2 and 4,
the LED indicator 13 is disposed at a substantially center
position in the main body 10 in the | ongitudinal direction.
The LED indicator 13 is configured to emt I|ight upward
when an ion introduction current flows from the working
electrode 11 to the skin. The vibration notor 14 is
di sposed at an end portion on the working el ectrode 11 side
in the main body 10. The vibration notor 14 is configured
to be driven and generate vibration when the ion

i ntroduction current flows fromthe working electrode 11 to

t he skin.
[ 0060] Hereinafter, electrical connections anong the
conponents of the beauty tool 1 wll be described wth

reference to FIG 5. The power supply 33 is connected to a
control mcroconmputer 30 and a voltage applying section 31
in the controller 3, to the LED indicator 13, and to the
vibration notor 14, and supplies power for operation to
t hese conponents.

[ 0061] Further, the controller 3 is connected to each of
the power supply 33, the working electrode 11, the counter

el ectrode 12, the LED indicator 13, and the vi brati on notor
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14, and is configured to be able to control the operations
of these conponents. The controller 3 includes the contro
m croconputer 30, the voltage applying section 31, and a
reflux section 32. The control mcroconputer 30 has a
function of inputting and outputting a signal for
controlling the operations of the respective conponents.
The voltage applying section 31 has a function of applying
a voltage between the working electrode 11 and the counter
el ectrode 12. The reflux section 32 has a function of
taking in a current flowng through the human body, and
refluxing the current to the power supply 33 from the
wor ki ng el ectrode 11 or the counter el ectrode 12.

[ 0062] The control mcroconputer 30 and the voltage
appl ying section 31 are connected to each other so that a
vol tage control signal and a current val ue sel ection signal,
whi ch are described |later, can be transmtted therebetween.
The reflux section 32 is disposed between the voltage
applying section 31 and a grounding section 312 connected
to a mnus pole of the power supply 33. |In addition, the
reflux section 32 is connected to a |ater-described ADC
(Analog to Digital Converter) 300 in the control
m croconputer 30. Thereby, the controller 3 is configured
to be able to input a potential difference in the reflux
section 32 to the control mcroconputer 30.

[ 0063] The control mcroconmputer 30 includes the ADC 300,

a calculation section 301, a signal output section 302, and
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a delay tinmer 303. The ADC 300 has a function of
digitalizing the potential difference in the reflux section
32. The calculation section 301 has a function of
determ ni ng whether or not the working electrode 11 and the
counter electrode 12 are in contact with the human body.
The signal output section 302 has a function of controlling
a current supplied from the working electrode 11 to the
surface of skin on which a beauty effect is desired.

[ 0064] The ADC 300 is connected to the reflux section 32
of the controller 3, and is configured to digitalize the
potential difference of the reflux section 32 with respect
to the potential of the grounding section 312 (hereinafter,
the potential of the grounding section 312 is referred to
as “ground potential”). The value of the potentia
difference digitized by the ADC 300 is transferred to the
cal cul ation section 301 in the control m croconputer 30.

[ 0065] The cal cul ation section 301 conpares the val ue of
the potential difference inputted from the ADC 300 with a
predet erm ned threshol d. The calculation section 301 is
configured to determne that at |east one of the working
el ectrode 11 and the counter electrode 12 is not in contact
with the human body when the value of the potentia
difference is smaller than the predeterm ned threshold, and
determine that both the working electrode 11 and the
counter electrode 12 are in contact with the human body

when the value of the potential difference is equal to or
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| arger than the predeterm ned threshold. Further, the
cal cul ation section 301 is configured to be able to control

a signal outputted from the signal output section 302,

based on both the result of the above determnation and a
predet erm ned operation flow showmn in FIGS. 6 and 7. The
operation flow wi || be described later in detail.

[ 0066] The signal output section 302 is configured to
output the voltage control signal and the current value
selection signal to the voltage applying section 31, upon
receiving a control signal fromthe cal cul ati on section 301.
The voltage control signal is input to a |ater-described
polarity inversion circuit 310 in the voltage applying
section 31, and controls on/off and the polarity of a
vol tage applied between the working electrode 11 and the
counter electrode 12. The current value selection signa

is input to a later-described constant current circuit 311
in the voltage applying section 31, and controls the val ue
of a current flow ng between the working electrode 11 and
the counter el ectrode 12.

[ 0067] The signal output section 302 is also connected
to the LED indicator 13 and to the vibration notor 14. The
signal output section 302 is configured to output driving
signals for driving the LED indicator 13 and the vibration
notor 14, when the result of the determnation by the
cal cul ation section 301 is that both the working el ectrode

11 and the counter electrode 12 are in contact with the
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human body.

[ 0068] The delay tinmer 303 is activated by the
calculation section 301 when the result of t he
determnation by the calculation section 301 is that at
| east one of the working electrode 11 and the counter
el ectrode 12 is not in contact with the human body. The
delay timer 303 has a function of suspending the operation
of the calculation section 301 for a predetermned tine.
Thereby, in the beauty tool 1, the operation of each
conmponent is suspended in association with the suspension
of the operation of the calculation section 301 during a
period from when the delay tinmer 303 is activated to when
the predetermned tinme elapses. In addition, the delay
timer 303 is configured to resune the operation of the
cal culation section 301 after the predetermned tine has
el apsed.

[ 0069] The voltage applying section 31 includes the
polarity inversion circuit 310 and the constant current
circuit 311, and is configured so that these circuits are
connected to each other. In addition, the polarity
inversion circuit 310 and the signal output section 302 of
the control mcroconputer 30 are connected to each other
The polarity inversion circuit 310 is connected to the
working electrode 11 and to the counter electrode 12.
Thereby, the polarity inversion circuit 310 is configured

to be able to control the potential difference between the
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wor ki ng el ectrode 11 and the counter electrode 12, based on
the voltage control signal outputted fromthe signal output
section 302.

[ 0070] The constant current circuit 311 has a function
of keeping the ~current flowng between the working
electrode 11 and the counter electrode 12 at a constant
val ue. The constant current circuit 311 and the signal

out put section 302 of the control mcroconputer 30 are
connected to each other. The constant current circuit 311
is configured to be able to set, in two |levels, the current
flow ng between the working electrode 11 and the counter
el ectrode 12, based on the current value selection signa

outputted from the signal output section 302. In the
present exanple, the nmagnitude of this current is set in
two levels, i.e., an ion introduction level, and a skin
care |level at which the current value is snaller than that
at the ion introduction level. The ion introduction |evel

Is applied during execution of an ion introduction step S8
and a reset pulse step S9, and the skin care level is
applied during execution of a skin care step S11, which
steps are described later.

[ 0071] The reflux section 32 includes a resistor 320
connected between the voltage applying section 31 and the
groundi ng section 312. Thereby, the current taken in from
the voltage applying section 31 side flows through the

resistor 320 toward the grounding section 312, and is
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refluxed to the mnus pole of the power supply 33 via the
groundi ng section 312. In the reflux section 32, a point
between the voltage applying section 31 and the resistor
320 is connected to the ADC 300 of the contro
m croconputer 30. Thereby, the ADC 300 is configured so
that a potential difference at the point between the
voltage applying section 31 and the resistor 320 wth
respect to the ground potential is input to the ADC 300.

[ 0072] Next, the operation flow of the beauty tool 1
w Il be described with reference to FIGS. 6 and 7. Wen
power is supplied from the power supply 33 to the beauty
tool 1, the beauty tool 1 perforns step S1 to initialize
the control mcroconputer 30. At this time, the control
m croconputer 30 outputs a current value selection signal
to the constant current circuit 311 so as to set the
current value to the ion introduction |evel.

[ 0073] Thereafter, the control m croconputer 30 perforns
step S2 to cause the delay tiner 303 to wait for a | apse of
t he above-nentioned predeterm ned tine. The delay tinmer
303 of the present exanple can appropriately set the
predeterm ned tinme within a range of 50 to 1000 nsec.

[ 0074] Subsequent to step S2, the control m croconputer
30 perforns step S3 to cause the power supply 33 to supply
power for operation to the voltage applying section 31, and
causes the signal output section 302 to output a voltage

control signal. Thereby, the control mcroconputer 30
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applies a pulse voltage once between the working el ectrode
11 and the counter electrode 12 while controlling a
potential difference between these electrodes so that the
potential of the working electrode 11 is |lower than that of
the counter electrode 12. Thus, step $S4 is perfornmed in
whi ch the pul se voltage is applied once between the working
el ectrode 11 and the counter electrode 12. |In the present
exanpl e, the value of the pulse voltage in step S4 is 5 V.

[ 0075] Subsequently, as shown in FIG 6, step S5 to
neasure a potential difference in the reflux section 32 is
performed. In step S5, when both the working electrode 11
and the counter electrode 12 are in contact wth the skin,
a pulse current due to the above-described pulse voltage
flows fromthe counter electrode 12 via the human body to
the working electrode 11. This pulse current is taken from
the working electrode 11 into the controller 3, and causes
a potential difference between the both ends of the
resistor 320 in the reflux section 32 as shown by a
waveform F1 in FIG 8. Then, the potential difference
caused between the both ends of the resistor 320, nanely,
the potential difference in the reflux section 32 wth
respect to the ground potential, is input to the ADC 300 of
the control mcroconputer 30, wherein the value of the
potential difference is measured.

[ 0076] On the other hand, when at |east one of the

wor ki ng el ectrode 11 and the counter electrode 12 is not in

35



10

15

20

25

contact with the skin, no current flows to the resistor 320
even if the pulse voltage is applied, and no potenti al

di fference occurs between the both ends of the resistor 320.
Therefore, when at |east one of the working electrode 11
and the counter electrode 12 is not in contact with the
skin, the value of the potential difference is 0 V.

[ 0077] Thereafter, the control m croconputer 30 perforns
step S6 to cause the calculation section 301 to determ ne
the contact state of the working electrode 11 and the
counter electrode 12 with the human body, based on a result
of conparison between the potential difference and a
predetermned threshold L (refer to FIG 8). Wen the
potential difference neasured in step S5 is smaller than
the threshold L, the control mcroconputer 30 determ nes
that at |east one of the working electrode 11 and the
counter electrode 12 is not in contact with the human body
(“No” in step S6). In this case, the control m croconputer
30 returns to step S2 and activates the delay tinmer 303

Wiile it is determned in step S6 that at |east one of the
wor ki ng el ectrode 11 and the counter electrode 12 is not in
contact with the human body, the control mcroconputer 30
repeats steps S2 to S6. In the present exanple, the
threshold L can be appropriately set within a range of 50
to 200 nv.

[ 0078] On the other hand, as shown in FIG 8, when the

potential difference in the reflux section 32 with respect
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to the ground potential is equal to or larger than the
threshold L in step S6, the control mcroconputer 30
determines that both the working electrode 11 and the
counter electrode 12 are in contact wth the human body
(“Yes” in step S6). In this case, as showmn in FIG 6, the
control mcroconputer 30 perforns step S7 to output a
current value selection signal to the constant current
circuit 311 so as to set the current value to the ion
i ntroduction |evel. Subsequent to step S7, the control
m croconputer 30 transmts a voltage control signal to the
vol tage applying section 31 so that an ion introduction
current flows fromthe working electrode 11 to the skin.

[ 0079] As shown in FIGS. 6 and 9, the ion introduction
current is generated so as to allow successive repetition
of : an ion introduction step S8 of causing a current of one
polarity (F2 in FIG 9) to flow to the contact part of the
wor ki ng el ectrode 11 and the skin; a reset pulse step S9 of
causing a pulse current of the other polarity (F3 in FIG
9) to flowto the contact part; and a skin care step S11 of
causing a current whose polarities alternately change (F4
in FIG 9) to flow to the contact part. Thereby, as the
waveform of the ion introduction current flow ng through
the skin, the basic waveforns F2 to F4 shown in FIG 9 are
r epeat ed.

[ 0080] While the ion introduction current flows through

the skin, the control mcroconputer 30 causes the signal
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out put section 302 to output drive signals to the LED
i ndicator 13 and the vibration notor 14 (step T1 in FIG 7).
Thereby, the LED indicator 13 and the vibration notor 14
are driven while both the working electrode 11 and the
counter electrode 12 are in contact with the hunan body.

[ 0081] More specifically, in the ion introduction step
S8, the control mcroconputer 30 applies the pul se voltage
multiple times between the working electrode 11 and the
counter electrode 12 while controlling the potenti al
di fference between these electrodes so that the potenti al
of the working electrode 11 is lower than that of the
counter electrode 12. Thereby, the working electrode 11
can cause the negative polarity pulse current to flow
multiple tinmes to the skin, as shown by the basic waveform
F2 in FIG 9.

[ 0082] In the reset pulse step 9, the control
m croconputer 30 applies the pul se voltage once between the
working electrode 11 and the counter electrode 12 while
controlling the potential difference between these
el ectrodes so that the potential of the working electrode
11 is higher than that of the counter electrode 12.
Thereby, the working electrode 11 can cause the positive
polarity pulse current to flowto the skin, as shown by the
basi c waveform F3 in FIG 9.

[ 0083] After the reset pulse step S9, the control

m croconputer 30, as shown in FIG 6, perforns step S10 to
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output a current value selection signal to the constant
current circuit 311 so as to set the current value to the
skin care | evel

[ 0084] As shown in FIG 6, after performng step S10

the control mcroconputer 30 perforns the skin care step
S11. In the skin care step S11, the control m croconputer
30 applies, between the working electrode 11 and the
counter electrode 12, a rectangular wave in which “high”
and “low of the potential difference of the working
electrode 11 with respect to the counter electrode 12
alternately change. Thereby, the working el ectrode 11 can
cause a current of a rectangular wave whose polarities
alternately change between positive and negative, to flow
to the skin, as shown by the basic waveformF4 in FIG 9.

[ 0085] Further, as showmn in FIG 7, the control

m croconputer 30 has a skin detection function of
determining the contact state of the working electrode 11
and the counter electrode 12 wth the human body, by using
the pulse of the ion introduction current that flows
t hrough the human skin, in parallel to steps S7 to S11. 1In
other words, by using the pulse currents flow ng through
the human skin in the ion introduction step S8, the reset
pul se step S9, and the skin care step Sl11, the control

m croconputer 30 is configured to perform neasurenent T2 of
the potential difference in the reflux section 32 wth

respect to the ground potential, which potential difference
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is caused by the pulse currents, in a simlar nmanner to
step S5.

[ 0086] Then, as shown in FIG 7, the control
m croconputer 30 perforns step T3 to determ ne the contact
state of the working electrode 11 and the counter el ectrode
12 with the human body, based on the result of the
neasurenent of the potential difference in the reflux
section 32. The determnation in step T3 for the contact
state of the working electrode 11 and the counter el ectrode
12 with the human body may be performed based on a result
of neasurenent of a potential difference for a single pulse
current, or based on total results of nmeasurenment of
potential differences for a plurality of pulse currents.
In addition, the pulse current(s) used for t he
determination of the contact state may be appropriately
selected from anong the pulse currents used in the ion
i ntroduction step S8, the reset pulse step S9, and the skin
care step Si1

[ 0087] For exanpl e, in the present exanple, t he
determination of the contact state in step T3 is perforned
based on whether or not the potential difference between
the both ends of the resistor 320, which is caused by the
pul se current (F3 in FIG 9) in the reset pulse step S9
goes below the threshold L continuously for a predeterm ned
nunber of timnes. In other words, when the potentia

di fference caused by the pulse current (F3 in FIG 9) is
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smaller than the threshold L continuously for the
predeterm ned nunber of tinmes (“Yes” in step T3), the
control mcroconputer 30 of the present exanple determ nes
that at |east one of the working electrode 11 and the
counter electrode 12 is not in contact with the human body.
In this case, the control mcroconputer 30 suspends
generation of the ion introduction current, and suspends
out put of the drive signals to the LED indicator 13 and the
vibration notor 14 (step T4). The control m croconputer 30
is configured to repeat steps S2 to S6 shown in FIG 6
after step T4.

[ 0088] On the other hand, when the nunber of tinmes the
potential difference is continuously smaller than the
threshold L does not reach the predeterm ned nunber of
times (“No” in step T3), the control mcroconmputer 30
determines that both the working electrode 11 and the
counter electrode 12 are in contact with the human body.
Wiile it is determined in step T3 that both the working
electrode 11 and the counter electrode 12 are in contact
with the human body, the control mcroconputer 30 repeats
steps S7 to S11 shown in FIG 6.

[ 0089] Next, how to use the beauty tool 1 wll be
descri bed. Before using the beauty tool 1, a user applies
a cosnetic agent 4 containing a charged beautifying
conmponent to his/her skin. In the present exanple L-

ascorbic acid - 2-sodium phosphate is used as the
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beauti fyi ng conponent. As the cosnetic agent 4, a cosnetic
agent which is conposed to be attracted with a nmagnetic
force and has a function of absorbing inpurities or the
like in the skin is used.

[ 0090] After application of the cosnetic agent 4, the
user holds the main body 10 at the working electrode 11
side, and brings the magnetic force generating surface 20
side of the attraction head 2 close to the skin as shown in
FIG 10. At this time, a detachable cover nenber my be
attached to the nagnetic force generating surface 20 in
advance. The shape, material, and the |ike of the cover
nmenber are not limted as long as the cover nenber can
cover the magnetic force generating surface 20, and various
types of cover nenbers nay be used. In the present exanple,
sheet-formed cotton is wound around the attraction head 2
(not shown).

[ 0091] Thereby, as described above, the used cosnetic
agent 4 that has absorbed inpurities and the like in the
skin is renoved fromthe surface of the skin, and attracted
onto the attraction head 2. At this tine, L-ascorbic acid
- 2-sodium phosphate as the beautifying component in the
cosnetic agent 4 is not attracted by the nagnetic force but
remains on the surface of the skin. The used cosnetic
agent 4 attracted onto the attraction head 2 can be renoved
fromthe magnetic force generating surface 20 together with

t he cover nenber, and di scarded.
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[ 0092] After renoval of the used cosnetic agent 4 from
the skin, the user changes the manner of holding the main
body 10 so that the working electrode 11 projects fromthe
hand and the counter electrode 12 is in contact with the
hand. Then, as shown in FIG 11, the user brings the
working electrode 11 into contact with the skin surface

Ther eby, the ion introduction current conposed  of
repetition of the basic wavefornms F2 to F4 showmn in FIG 9
flows through the contact part of the working el ectrode 11
and the skin. In the present exanple, in the ion
introduction step S8, the working electrode 11 and the
counter electrode 12 act as a negative electrode and a
positive electrode, respectively, and a negative polarity
current flows to the skin surface in contact with the
wor ki ng el ectrode 11. Thus, the beauty tool 1 can allow L-
ascorbic acid - 2-phosphate anion as an anion to infiltrate
into the skin.

[ 0093] Next, the function and effect of the beauty tool

1 will be described. The beauty tool 1 includes the
attraction head 2 for attracting and renoving the cosnetic
agent 4 by neans of a magnetic force. Therefore, as shown
in FIG 10, when the user holds the main body 10 and brings
the attraction head 2 close to the skin surface on which
the cosnetic agent 4 is applied, the cosnetic agent 4 is
attracted to the attraction head 2 due to the magnetic

force. As a result, the beauty tool 1 can easily renove
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the used cosnetic agent 4.

[ 0094] As shown in FIG 2, the beauty tool 1 includes
the working electrode 11 for causing the ion introduction
current to flow to the contact part when being in contact
with the human skin. Therefore, when the user, who has
previously applied the charged beautifying conponent to the
skin, brings the working electrode 11 into contact with the
skin so that the ion introduction current flows to the skin,
the beautifying conponent is nore likely to mgrate toward
the inside of the skin. As a result, the beauty tool 1
pronmotes infiltration of the beautifying conponent, and
allows the beautifying conponent to rapidly exert the
beauty effect.

[ 0095] The beauty tool 1 includes both the attraction
head 2 and the working electrode 11. Therefore, as
descri bed above, the beauty tool 1 can realize both the
process of renoving inpurities and waste fromthe skin with
the cosnetic agent 4 and the process of allowing the
charged beautifying conponent to infiltrate into the skin
due to the ion introduction current, by using one tool. As
a result, the user need not prepare and use different tools
for the two processes.

[ 0096] Further, as shown in FIG 4, the permanent magnet
200 is provided in the attraction head 2. Therefore, the
attraction head 2 can easily and stably generate a

relatively strong magnetic force. As a result, the beauty
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tool 1 can easily renove the used cosnetic agent 4 fromthe
skin. Since the permanent magnet 200 is adopted, power for
generating a nagnetic force is dispensed wth.

[ 0097] As shown in FIG 1, the attraction head 2
i ncl udes the nmagnetic force generating surface 20 facing in
a direction (lower direction) substantially perpendicular
to the Ilongitudinal direction of the main body 10.
Therefore, as shown in FIG 10, when holding the main body
10, the user can easily turn the magnetic force generating
surface 20 to the skin surface on which the cosnetic agent
4 is applied. As a result, the beauty tool 1 becones nore
conveni ent for the user.

[ 0098] The main body 10 includes, as shown in FIG 2,
the counter electrode 12 on the side (upper side) opposite
to the magnetic force generating surface 20, and i ncl udes,
as shown in FIG 3, the working electrode 11 disposed
facing the |l ower side. Therefore, as described above, when
the beauty tool 1 is placed on a desk or the like, the
possibility of conduction between the working electrode 11
and the counter electrode 12 via the surface on which the
beauty tool 1 is placed is reduced, and thus power
consunption of the beauty tool 1 can be easily reduced. 1In
addition, since the closed current path is fornmed passing
t hrough the power supply 33 and the human body, the beauty
tool 1 can cause the ion introduction current to flow to

the human body nore efficiently. As a result, the beauty
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tool 1 can further enhance the beauty effect.

[ 0099] As showmn in FIGS. 5 and 6, the controller 3
i ncl udes: the neans to apply a pul se voltage to the working
el ectrode 11 and neasure an el ectrical characteristic val ue
in the controller 3 by using the pulse voltage; the neans
to determ ne whether or not the working electrode 11 and
the counter electrode 12 are in contact with the human body,
based on the electrical characteristic value; and the neans
to cause the ion introduction current to flow to the
contact part when it is determned that both the working
electrode 11 and the counter electrode 12 are in contact
with the human body. The controller 3 is configured to
perform the neasurenent of the electrical characteristic
val ue and the determ nation again after waiting for a | apse
of a predetermined tine by using the delay tinmer 303 when
it is determined that at | east one of the working el ectrode
11 and the counter electrode 12 is not in contact with the
human body.

[ 0100] Therefore, the beauty tool 1 can cause the ion
i ntroduction current to flow to the contact part when both
the working electrode 11 and the counter electrode 12 cone
into contact wth the human body, w thout the necessity of
an additional swtching operation. Thereby, the user can
easily obtain the effect of pronoting infiltration of the
beauti fyi ng conponent by only holding the nain body 10 at

the counter electrode 12 side so that the hand contacts the
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counter electrode 12, and bringing the working electrode 11
into contact with a portion where the user desires the
beauty effect.

[0101] The beauty tool 1 can reduce the frequency of
perform ng the nmeasurenent of the electrical characteristic
val ue and the determ nation, by causing the delay tinmer 303
to operate as described above. As a result, the beauty
tool 1 can reduce power consunption in the standby state,
nanely, the state where at I|east one of the working
el ectrode 11 and the counter electrode 12 is not in contact
with the human body.

[0102] As showmn in FIGS. 5 and 6, the controller 3
i ncludes the reflux section 32 which takes in the current
flow ng through the human body and refluxes the current to
the power supply 33, and is configured to neasure, as an
el ectrical characteristic value, a potential difference of
the reflux section 32 with respect to the ground potenti al,
and determne that both the working electrode 11 and the
counter electrode 12 are in contact with the human body
when the potential difference is equal to or larger than a
pr edet er m ned t hreshol d. Ther ef or e, t he circuit
configuration of the controller 3 can be easily sinplified
as described above, and the accuracy of the determ nation
as to whether the working electrode 11 and the counter
el ectrode 12 are in contact with the human body can be

i ncr eased.
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[ 0103] As shown in FIGS. 6 and 9, the ion introduction
current is generated so as to allow successive repetition
of: the ion introduction step S8 of causing a current of
one polarity (F2 in FIG 9) to flow to the contact part;
the reset pulse step S9 of causing a pulse current of the
other polarity (F3 in FIG 9) to flowto the contact part;
and the skin care step S11 of causing a current whose
polarities alternately change (F4 in FIG 9) to flowto the
contact part. Therefore, as described above, the beauty
tool 1 is expected to further enhance the beauty effect by
synergy of the effect of pronoting infiltration of the
beautifying conponent into the skin and the effect of
activating the skin.

[ 0104] Further, the beauty tool 1 includes the vibration
notor 14 at an end portion on the working electrode 11 side,
and is configured so that the vibration notor 14 is driven
while the ion introduction current flows through the human
ski n. Therefore, vibration generated from the vibration
notor 14 may provide advantageous effects, such as snooth
flow of Ilynph, pronmoted circulation of blood, enhanced
netabolism and the like, in the contact part of the
wor ki ng electrode 11 and the skin and its vicinity. As a
result, the beauty tool 1 can further enhance the beauty
effect that the user can feel.

[ 0105] Furthernore, in the present exanple, a cosnetic

agent containing a beautifying conponent that has been
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charged in advance is used as the cosnetic agent 4 used in
conbination with the beauty tool 1. Therefore, the user
can apply the beautifying conponent to the skin
simul taneously with application of the cosnetic agent 4 to
the skin. As a result, the wuser can perform nore
efficiently, renoval of inpurities and the |ike from the
skin, and pronotion of infiltration of the beautifying
conponent into the skin.

[ 0106] As descri bed above, the beauty tool 1 can inprove
the convenience in successively performng the process of
renmoving inmpurities and waste from the skin, and the
process of allow ng the beautifying conponent to infiltrate
into the skin.

[0107] (Exampl e 2)

This exanple relates to a cover nenber 5 which is
attachable to the beauty tool 1 according to Exanple 1. As
shown in FIGS. 12 and 15, the cover nenber 5 according to
the present exanple includes a cover body 50 that covers
the magnetic force generating surface 20 of the beauty tool
1, and a nagnet sheet 51 as a retaining neans for retaining
the cover body 50 on the nagnetic force generating surface
20.

[ 0108] As shown in FIGS. 13 and 14, the cover body 50
has a doubl e-l ayer structure obtained by putting two cotton
sheets together and joining peripheral edges thereof wth

an insertion opening 500 being left open. The cover body
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50 is conmposed of two cotton sheets. Each cotton sheet is
formed in a substantially elliptical shape and has a size
| arger than that of the magnetic force generating surface
20. As shown in FIG 12, the outer peripheral edges of the
two cotton sheets are joined to each other so that portions
thereof at one end in the longitudinal direction are not
j oi ned. The wunjoined portions of the outer periphera

edges formthe insertion opening 500.

[0109] As shown in FIG 13, the cover body 50 is
configured so that the nagnet sheet 51 can be inserted from
the insertion opening 500 and placed in a housing space
formed between the two cotton sheets. The two cotton
sheets may be joined by known nethods such as stitching

bondi ng, and the like.

[0110] As shown in FIG 14, the nmagnet sheet 51 inserted
and placed in the cover body 50 has an attraction portion
510 of a substantially elliptical shape, and a holding
portion 511 forned to project from one end of the
attraction portion 510 in the longitudinal direction. In
addition, the magnet sheet 51 can be obtained by, for
exanpl e, di spersing powdery permanent nagnet in a flexible
resin, and forming the resin into a sheet shape. The
magnet sheet 51 of the present exanple is configured to be
i nsertable fromthe insertion opening 500 of the cover body
50, with the attraction portion 510 bei ng bent.

[0111] As shown in FIGS. 12 and 13, the hol ding portion
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511 is formed to be exposed to the outside of the cover
body 50 fromthe insertion opening 500 in the state where a
front end of the attraction portion 510 is inserted deep
into the cover body 50.

[0112] By wusing the <cover nenber 5 <configured as
descri bed above, after the cover nenber 5 is detached from
the magnetic force generating surface 20, the used cosnetic
agent 4 is retained on the surface of the cover body 50 due
to the magnetic force generated from the nagnet sheet 51.
As a result, the used cosnetic agent 4 is prevented from
unintentionally falling from the cover nenber 5 and
spattering.

[0113] As shown in FIGS. 12 and 13, the cover body 50
has the double-layer structure obtained by putting two
| ayers together and joining the peripheral edges thereof so
that the insertion opening 500 is fornmed, and allows the
magnet sheet 51 to be inserted from the insertion opening
500 and placed in the housing space forned between the two
| ayers. Therefore, the magnet sheet 51 is attachable to
and detachable from the cover body 50, and thus only the
cover body 50 can be replaced. As a result, as described
above, disposal of the used cosnetic agent 4 is facilitated.
Further, the cover body 50 can be easily kept clean.

[0114] The cover body 50 is formed of the cotton sheets.
Therefore, even if the cotton sheets cone in contact with

the skin, stinulus to the skin may be easily reduced. Thus,
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the user can conform the beautifying conponent to the skin
or renove the excessive beautifying conmponent by using the
cotton sheet contacting the skin. As a result, the beauty
effect can be further enhanced.

[ 0115] (Exampl e 3)

In this exanple, the cover body 50 and the magnet
sheet 51 of the cover nenber 5 according to Exanple 2 are
integrated wwth each other. As shown in FIG 16, a cover
menber 501 of the present exanple is obtained by bonding,
to one main surface of the magnet sheet 51 of Exanple 3, a
cover body 502 formed in the same shape as the nagnet sheet
51. The cover body 502 is fornmed of a cotton sheet. In
ot her respects, the present exanple is identical to Exanple
3.

[0116] Thus, even when the cover body 502 and the nagnet
sheet 51 are integrally bonded, the sane function and
effect as those of Exanple 3 can be achi eved.

[0117] (Exanmpl e 4)

In this exanple, a cover nmenber attachable to the
beauty tool 1 of Exanple 1 is fornmed in a substantially
cup-1i ke shape. As shown in FIGS. 17 and 21, a cover
nmenmber 6 of the present exanple has a bottom surface
portion 60 facing the magnetic force generating surface 20,
and has a substantially cup-like shape simlar to the shape
of the swelling portion 21. As shown in FIGS. 21 and 22,

the cover nenber 6 is configured to be inside-outside
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reversely transfornmable such that the projecting direction
of the bottom surface portion 60 is reversible.

[0118] The cover nmenber 6 is fornmed of a silicone rubber
having elasticity. As shown in FIG 17, the cover nenber 6
has the flat bottom surface portion 60, and a sidewall
portion 61 extending fromthe outer peripheral edge of the
bottom surface portion 60 so as to have a gradually
I ncreasing dianeter. As shown in FIG 18, the bottom
surface portion 60 has a substantially elliptical shape as
viewed in its thickness direction. Thereby, the cover
menber 6 has a substantially cup-like shape. In addition,
as shown in FIG 21, the cover nenber 6 is disposed such
that, when being attached to the swelling portion 21 of the
beauty tool 1, the bottom surface portion 60 fits to the
magnetic force generating surface 20 and the sidewal
portion 61 fits to the head sidewal | 22.

[0119] As shown in FIGS. 18 to 20, the bottom surface
portion 60 has a projecting ring portion 600 that projects
in the thickness direction at the outer peripheral edge
thereof, and annularly surrounds the entirety of the outer
peri pheral edge. 1In the state where the cover nmenber 6 is
attached to the swelling portion 21, the projecting ring
portion 600 is disposed on a surface of the bottom surface
portion 60 opposite to the magnetic force generating
surface 20.

[ 0120] As shown in FIGS. 17 and 20, the sidewall portion
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61 has an engagenent portion 610 at one end of the bottom
surface portion 60 in the longitudinal direction, and an
extending ear-like portion 611 at the other end thereof.
The engagenent portion 610 and the extending ear-like
portion 611 have a function of fixing the cover nenber 6 to
the swelling portion 21.

[0121] The engagenent portion 610 is fornmed by extending
the sidewall portion 61 of the cover nenber 6. In the
state where the cover nenber 6 is attached to the
attraction head 2, the engagenent portion 610, as shown in
FIG 21, has a shape fitting to the outer surface of the
attraction head 2, and is disposed so as to cover a rear
end portion of the attraction head 2. Thereby, the cover
menber 6 is configured to be engageable with the attraction
head 2 such that the rear end portion of the attraction
head 2 is housed in the engagenent portion 610.

[0122] The extending ear-like portion 611 is provided at
an edge of the sidewall portion 61 on the opposite side
from the engagenent portion 610. As shown in FIGS. 17 and
21, the extending ear-like portion 611 is formed so as to
extend from the edge of the sidewall portion 61 frontward
(toward the working electrode 11) along the main body 10 of
the beauty tool 1. Thereby, the cover nenber 6 is
configured such that, when the user renbves the cosnetic
agent 4, the user can hold the extending ear-like portion

611 together with the main body 10. The cover nenber 6 is
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configured to naintain the state of being attached to the
attraction head 2 by the user’s holding the extendi ng ear-
i ke portion 611 together with the main body 10.

[0123] Next, the function and effect of the cover nenber
6 of the present exanple will be described. As described
above, the cover nenber 6 has a substantially cup-Ilike
shape, and is configured to be inside-outside reversely
transfornmable. Therefore, as shown in FIGS. 21 and 22, by
transform ng the cover nenber 6 so as to be reversed inside
out, the used cosnetic agent 4 attracted to the magnetic
force generating surface 20 can be stored in the cover
menber 6. As a result, when the user pulls off the cover
menber 6 from the attraction head 2, the cosnetic agent 4
is prevented fromunintentionally spattering.

[ 0124] Further, the wuser can easily renobve the used
cosnetic agent 4 fromthe surface of the cover nenber 6 by
bringing the cover nenber 6 above a place where the
cosnetic agent 4 is to be discarded, and turning the
surface with the cosnetic agent 4 downward to urge natural
falling of the cosnetic agent 4 due to its own weight or
perform ng a process of renoving the cosnetic agent 4 with
paper or the |like. The cover nenber 6 from which the
cosnetic agent 4 has been renoved is again transformed to
be reversed inside out and attached to the attraction head
2 of the beauty tool 1, and thus the cover nenber 6 can be

used agai n.
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[ 0125] The cover nmenber 6 is forned of a silicone rubber
having el asticity. Therefore, the cover nenber 6 can be
easily transformed to be reversed inside out. Moreover, it
IS very easy to restore the cover nenber 6 to its initial
shape.

[ 0126] As shown in FIG 17, the cover nenber 6 has the
flat bottom surface portion 60, and the sidewall portion 61
extending from the outer peripheral edge of the bottom
surface portion 60 so as to have a gradually increasing
di ameter. Therefore, the cover nmenber 6 can be transforned
to be reversed inside out by displacing only the sidewal
portion 61 with the position of the bottom surface portion
60 being kept. As a result, the process of transformng
the cover nenber 6 to be reversed inside out is facilitated,
and thus spattering of the cosnetic agent 4 from the cover
menber 6 can be prevented nore reliably.

[0127] As shown in FIG 18, the cover nenber 6 of the
present exanple includes, at the outer peripheral edge of
the bottom surface portion 60, the projecting ring portion
600 that projects in the thickness direction and annularly
surrounds the entirety of the outer peripheral edge.
Therefore, the used cosnetic agent 4 can be easily retained
on the inner circunferential side of the bottom surface
portion 60 relative to the projecting ring portion 600, and
t hereby the anobunt of the cosnetic agent 4 attracted to the

outer circunferential side relative to the projecting ring
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portion 600 can be easily reduced. As a result, the user
can easily hold the outer circunferential side relative to
the projecting ring portion 600, which allows the user to
perform the inside-outside reverse transformation of the
cover menber 6 nore easily.
[ 0128] The cover nmenber 6 of the present exanple has the
engagenent portion 610 and the extending ear-like portion
611. Therefore, the cover nenber 6 is configured to
mai ntain the state of being attached to the attraction head
2 as described above by action of at |east one of the
engagenent portion 610 and the extending ear-like portion
611.
[0129] (Exanpl e 5)

In this exanple, +the substantially cup-Ilike
shaped cover nenber 6 according to Exanple 4 is fornmed of a
material that is not inside-outside reversely transfornable.
The cover nenber (not shown) of the present exanple is
formed of 0.3 mmthick polyethylene so as to have the sane
shape as the cover nenber 6 of Exanple 4. The material of
the cover nenber of the present exanple is not limted to
pol yet hyl ene, and various plastic nmaterials may be used.
The cover nenber can be produced by nolding the plastic
material by a known nolding nethod represented by vacuum
nol ding or the I|ike.
[ 0130] The cover nenber 6 of the present exanple can be

produced with high productivity at low cost. In addition
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as in Exanple 1, the cover nenber 6 allows renoval of the
used cosnetic agent 4 fromthe skin surface without soiling
the attraction head 2.

[0131] In Exanples 1 to 5, the working electrode 11 and
the counter electrode 12 are caused to act as a negative
el ectrode and a positive electrode, respectively, in the
ion introduction step S8. However, the negative el ectrode
and the positive electrode may be interchanged according to
the conposition of the beautifying conponent. For exanple,
when the beautifying conponent to be introduced into the
skin is a cation, the potential of the working el ectrode 11
is set to be higher than that of the counter electrode 12
in the ion introduction step S8.

[0132] In the Exanples 1 to 5, the predetermned tine
set on the delay tinmer 303 is 200 nsec. However, the
predeterm ned tinme nay be appropriately set within a range
from 50 nsec to 1000 nsec. Wien the predetermned tine is
shorter than 50 nsec, the frequency of performng the
nmeasurenent of the electrical characteristic value (step
S5) and the determ nation of the contact state (step S6) is
relatively high. Thereby, power consunption in steps S2 to
S6 is likely to be increased. On the other hand, when the
predetermned tinme exceeds 1000 nsec, the frequency of
performng the neasurement and the determnation is
excessively low, and thereby a tinme lag from when the

wor ki ng el ectrode 11 cones in contact wth the human body
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to when the nmeasurenent and the determi nation are perfornmed
m ght be increased. The increased tine |ag m ght degrade
the convenience of the beauty tool. Therefore, from the
vi ewpoi nt of both |ow power consunption and convenience,
the predetermned tinme is preferably not shorter than 50
nmsec but not | onger than 1000 nsec.

[ 0133] The shape of the cover nenber is not limted to
the shapes described in Exanples 1 to 5. Various shapes
may be adopted for the cover nenber as |long as the cover
nmenber can cover the magnetic force generating surface 20.

[ 0134] In Exanples 1 to 5, the beauty tool 1 is
configured so that a magnetic force is constantly generated
from the magnetic force generating surface 20. However,
the beauty tool 1 nmay be provided with a nagnetic force
control neans for switching between a state where a
magnetic force is generated from the magnetic force
generating surface 20 and a state where a magnetic force is
not generated fromthe magnetic force generating surface 20.
In this case, a magnetic force can be generated from the
magnetic force generating surface 20 only when attraction
and renoval of the cosnetic agent 4 applied to the skin are
perforned, and thereby the magnetic force fromthe magnetic
force generati ng surface 20 IS prevent ed from
unintentionally acting on the surroundings of the beauty
tool 1. Further, by switching the beauty tool 1 to the

state where no magnetic force is generated, the cosnetic
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agent 4 attracted to the magnetic force generating surface
20 can be easily renmoved from the beauty tool 1 and
di scarded after the cosnetic agent 4 has been attracted and
renmoved from the skin. Thus, the beauty tool 1 having the
magneti c force control neans becones nore convenient.

[ 0135] The magnetic force generating mneans can be
realized by, for exanple, a configuration in which a magnet
(the permanent nagnet 200 or an el ectromagnet) enbedded in
the attraction head 2 is rotated or slid so as to be
separated fromthe nmagnetic force generating surface 20, or
a configuration in which a novable yoke nenber is inserted
between the magnet and the nmagnetic force generating
surface 20 to shield the nmagnetic flux. When an
el ectromagnet is used, a switch for switching the
el ectromagnet between its ON state and its OFF state may be
provi ded, and thus the switch can be caused to act as a

magneti c force generating neans.
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VWHAT IS CLAI MED | S:

1. A beauty tool, conprising:

a substantially rod-shaped mai n body;

an attraction head provided at one end of the
mai n body, and having a magnetic force generating surface
for attracting and renoving, by neans of a magnetic force,
a cosnetic agent applied to human skin; and

a beauty effect inparting part provided at the
other end of the main body, for inparting a beauty effect
to the human skin in a state where the beauty effect
inmparting part is in contact with or close to the human

ski n.

2. The beauty tool according to claim 1, wherein the

attraction head conprises a pernmanent nagnet therein.

3. The beauty tool according to claim 1 or 2,
wherein the attraction head has the nmagnetic force
generating surface facing in a direction substantially

per pendi cular to a longitudinal direction of the main body.

4, The beauty tool according to any one of clains 1
to 3, wherein
the beauty effect inparting part conprises a

wor ki ng el ectrode for, when being in contact wth the human
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skin, causing an ion introduction current to flow to the
contact part, and

the main body conprises a power supply for
supplying power to the working electrode and a controller

for controlling the current flowing to the contact part.

5. The beauty tool according to claim4, wherein

the main body conprises, a counter electrode on a
si de opposed to the magnetic force generating surface, the
counter electrode configured to be able to form a cl osed
current path passing through the power supply and a human
body together with the working el ectrode, and

the working electrode is disposed so as to face

the side the magnetic force generating surface faces.

6. The beauty tool according to claim 4 or 5,
wherein
the controller conprises:

neans to apply a pulse voltage to the working
el ectrode, and neasure an electrical characteristic value
in the controller

means to determ ne whether or not the working
el ectrode is in contact with the human body, based on the
el ectrical characteristic value; and

means to cause the ion introduction current to

flow to the contact part when it is determned that the
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wor ki ng electrode is in contact wwth the human body, and
the controller is configured to, when it 1is
determined that the working electrode is not in contact
with the human body, perform the nmeasurenent of the
el ectrical characteristic value and the determ nati on again
after waiting for a |apse of a predetermned tinme by using

a delay tiner.

7. The beauty tool according to claim6, wherein the
controller

conprises a reflux section that takes in the
current flowi ng through the human body, and refluxes the
current to the power supply,

nmeasures a potential difference of the reflux
section wth respect to a ground potential, as the
el ectrical characteristic value, and

determines that the working electrode is in
contact with the human body when the potential difference

is equal to or larger than a predeterm ned threshol d.

8. The beauty tool according to any one of clainms 4
to 7, wherein

the ion introduction current allows the follow ng
steps to be successively repeated: an ion introduction step
of causing a current of one polarity to flowto the contact

part; a reset pulse step of causing a pulse current of the
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other polarity to flowto the contact part; and a skin care
step of causing a current whose polarities alternately

change to flow to the contact part.
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