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SPECI FI CATI ON

TI TLE OF THE | NVENTI ON

MAGNETI C PONDER FOR COSMETI C AGENT

TECHNI CAL FI ELD
[ 0001]
The present invention relates to a nagnetic powder to

be included in a cosnetic agent applied to the skin.

BACKGROUND ART
[ 0002]

As a paste-like cosnetic agent used for beautifying
skin, a cosnetic agent has been known which is applied to
skin and renoved after a while, whereby inpurities, 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 film
like state with tine 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 hol ding a portion thereof and peeling off the film On
the other hand, as a nethod of renoving the cosnetic agent

whi ch maintains the paste formeven after the application
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fromthe skin, it is general to wipe off the cosnetic agent
with cotton or the like, or rinse off the cosnetic agent
with warmwater or the like. Recently, a nethod of
renovi ng the used cosnetic agent nore easily than these
general nethods has been desired.

[ 0004]

For exanpl e, Patent Docunent 1 proposes a nethod of
using a cosnetic agent mxed with an iron powder and a
renmover provided with a magnet in the main body in
conbi nation. The use of this nethod enabl es the renoval of
a cosnetic agent applied to the skin after use by a
magneti c force.

[ 0005]

Pat ent Docunents 2 and 3 discl ose an exanpl e of
cosnetic agents renovable fromthe skin by magnetic
attraction force. Ilron powders, iron oxide and col or-
coated iron powders are disclosed as the magneti c powders

contai ned in these cosnetic agents.

PRI OR ART DOCUMENT

Pat ent Docunent

[ 0006] Patent Docunent 1: JP 2004-187874 A
Pat ent Docunent 2: JP 2004-155720 A

Pat ent Docunent 3: JP 2005-239563 A

SUMVARY OF THE | NVENTI ON
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PROBLEM TO BE SOLVED BY THE | NVENTI ON
[ 0007]

However, in sonme cases, a cosnetic agent containing a
conventional magnetic powder is hard to be attracted and
renoved fromthe skin, and the magneti c powder unattracted
by a renover is left on the skin surface. In such a case,
a separate face washing, or the like, is required for
renovi ng the magnetic powder left on the skin, causing
I nconveni ence to users.

[ 0008]

When an iron powder is used as the nagnetic powder,
the iron powder is easily to be oxidized after mxed with a
cosneti c agent, causing the nagnetic properties and col or
tone easily to change. For this reason, the nagnetic
powder has a problem of causing a variation in perfornance.
The magnetic powder al so has a problemof difficulty in
storing for a long tinme because the magnetic properties and
color tone easily change as the iron powder oxidized.

These probl ens cannot be satisfactorily solved even when
the iron powder is coated as described in Patent Docunent 2.
[ 0009]

Thus, the cosnetic agent to be renoved fromthe skin
by a magnetic attraction force still needs to be inproved,
and the optiml condition for the magnetic powder m xed
with a cosnetic agent has not been found yet.

[ 0010]
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The present invention was acconplished in view of the
above probl ens, and thus provides an optinmal magnetic
powder adapted to be included in a cosnetic agent and to be
renovabl e by a nagnetic attraction force fromthe cosnetic

agent applied to the skin.

MEANS FOR SOLVI NG THE PROBLEM
[ 0011]

One aspect of the present invention is a magnetic
powder adapted to be included in a cosnetic agent and to be
renovabl e fromthe skin by a magnetic attraction force
fromthe cosnetic agent applied to the skin, wherein

the magneti c powder conprises a ferromagnetic ferrite,

t he magnetic powder has a nean vol unme particle
di aneter being 50 to 75 umas determned froma particle
size distribution obtained by |aser diffraction scattering
met hod,

t he magnetic powder has a content of particles with a
particle dianmeter of |less than 37 um being 15% by nass or
| ess,

and a content of particles with a particle dianmeter of

105 um or nore being 5% by mass or |ess.

EFFECTS OF THE | NVENTI ON
[ 0012]
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The magnetic powder conprises a ferromagnetic ferrite.
Ferrites are oxidized in advance and not easily further
oxi di zed after mxed with the cosnetic agent. Consequently,
the cosnetic agent m xed wth the magneti c powder is easy
to control a variation in performance. The cosnetic agent
also has little changes in effectiveness even when stored
for a long tine as the magnetic properties and col or tone
hardl y change.

[ 0013]

The magnetic powder further has the particle size
di stribution in the above specific range, by which,
particularly, not only the nean volune particle dianeter is
controlled, but also both of the content of the |arge
particles having a larger particle dianeter than the above
specific particle dianeter and the content of the snal
particles having a particle dianeter |ess than the above
specific particle dianeter are regulated. By specifically
controlling the particle size distribution of magnetic
powder, it can simultaneously optimze attraction of the
magneti ¢ powder in the cosnetic agent fromthe skin and
snoot h skin feel when the cosnetic agent touches the skin.
[ 0014]

More specifically, in addition to controlling the nean
vol une particle dianeter of the nagnetic powder to 75 um or
| ess, the content of the large particles is further

regul ated to | ess than the above specific anmount so that
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t he magnetic powder can have a reduced roughness at the
skin contact. As a result, the cosnetic agent including
t he magneti c powder provides a snoboth skin touch.

[ 0015]

Further, in addition to controlling the nmean vol une
particle dianmeter of the magnetic powder to 50 um or nore,
the content of the small particles is further regulated to
| ess than the above specific anmount, so that the magnetic
attraction force working throughout the entire magnetic
powder can be increased. As a result, a user can
efficiently attract and renove the magnetic powder fromthe
skin. Also, the magnetic powder hardly remains on the skin
surface and thus obviates the necessity of a separate face
washi ng for renoving the nmagnetic powder, enhancing the
conveni ence for users.

[ 0016]

As described above, the nmagnetic powder has the

optimal properties to be included in a cosnetic agent,

which is attracted and renoved fromthe skin.

BRI EF DESCRI PTI ON OF THE DRAW NGS

[0017]

[Fig. 1] Fig. 1 is an explanatory drawi ng show ng a usage
of the cosnetic agent m xed with the magnetic powder in

Exanpl e.
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MODE FOR CARRYI NG OQUT THE | NVENTI ON
[0018]

The magnetic powder is used as mxed in a flowable
cosnetic agent such as a paste or a liquid. The cosnetic
agent includes various beautifying conmponents and is
conposed so that beauty effects such as nourishing the skin
and lifting dirt conponents fromthe skin can be provided.
The cosnetic agent may further be conposed so that, in
accordance with an intended beauty effect, the beautifying
conmponent remains at |east partially on the skin surface
when the magnetic powder is renoved fromthe skin by a
magnetic attraction force, or nay al so be conposed so as to
be substantially renoved entirely fromthe skin surface
with the magneti c powder.

[ 0019]

In the magneti c powder, the nean volune particle
di ameter can be calculated in ternms of 50% cunul ati ve
particle dianmeter (median dianeter) obtained in the vol une
di stri bution node in under-sieve representation of the
particle size distribution obtained by the |aser
diffraction scattering nethod.

[ 0020]

The content of the particles having a particle
di aneter less than 37 um (hereinafter, in sone cases,
referred to as "small particle") can be neasured, for

exanple, in terns of the anpbunt of particles passable
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through a standard sieve having a nom nal dinension of 37
um (400 nesh).
[ 0021]

The content of the particles having a particle
di aneter of 105 umor nore (hereinafter, in some cases,
referred to as "large particle") can be neasured, for
exanpl e, as an anount of particles not passable through a
standard si eve having a nom nal dinension of 105 um (145
nmesh) .

[ 0022]

When the nean volunme particle dianeter is |less than 50
um the particle size distribution tends to have a high
content of the particles having an excessively snal
particle dianmeter. The smaller the particle dianeter is,

t he weaker the nmagnetic attraction force working on an

i ndi vidual particle is. Thus, when the magnetic powder
contains a |l arge anount of the particles having an
excessively small particle dianmeter, a magnetic attraction
force working throughout the entire magnetic powder tends
to be weak and consequently the nagneti c powder may not
easily be attracted and renoved fromthe skin.

[ 0023]

However, it is still difficult to assure the reduction
of a content of the particles having an excessively snal
particle dianmeter by sinply controlling the nean vol une

particle diameter to 50 umor nore. For this reason, it is
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i mportant to regulate a content of the small particles to
15% by mass or | ess as described above, in addition to
controlling the nean volune particle dianmeter to 50 pum or
nore. When a content of the small particles is regul ated
to 15% by nmass or |less, the reduction of a content of the
particles having an excessively small particle diameter can
be assured.

[ 0024]

On the other hand, when the nean volune particle
di aneter exceeds 75 um the particle size distribution
tends to have a high content of the particles having an
excessively large particle dianmeter. Consequently, in this
case, a sense of use may becone poor such as poor skin
feel of the cosnetic agent m xed with the magnetic powder.
[ 0025]

However, it is still difficult to assure the reduction
of a content of the particles having an excessively |arge
particle dianmeter by sinply controlling the nean vol une
particle dianmeter to 75 umor less. For this reason, it is
i mportant to regulate a content of the large particles to
5% by mass or | ess as described above, in addition to
controlling the nean volune particle dianeter of 75 pum or
| ess. \When a content of the large particles is regul ated
to 5% by mass or |ess, the reduction of a content of the
particles having an excessively large particle dianmeter can

be assured.
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[ 0026]

As described above, the optimal particle size
di stribution having a high content of suitable size
particles can be realized by, in addition to controlling
the nean volune particle dianeter of the nmagnetic powder to
t he above specific range, further regulating both of the
content of the small particles and the content of the |arge
particles. As a result, both properties of the performnce
of being attracted and renpved and the skin feel of the
magneti ¢ powder can be optim zed.

[ 0027]

The ferrite conposing the magnetic powder includes
spinel -type ferrite, magnetoplunbite-type ferrite, garnet-
typeferrite, perovskite-type ferrite or the like. The
magneti ¢ powder may include one kind of the conpound
selected fromthe ferrite conpounds, or may include two or
nore ki nds of the conpounds.

[ 0028]

The ferrite used in the magnetic powder is preferably
a soft ferrite, which is high in saturation nagnetization
and low in both residual nagnetization and coercive force.
Speci fic exanples of the soft ferrite include spinel type
ferrites having the conposition represented by (MO x(Fex0s)y
(provided that x + y = 100 nol % and Mis one or nore
el enents selected fromthe netal elenents such as Fe, M,

My, Sr, Ca, Ba, Cu, Zn, Ni, Li, and Co). Further, of the
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spinel type ferrites, it is nore preferred to use the
ferrites having a high saturation magnetization. It is
further preferred, for enhancing the saturation

magneti zation, to contain as the nmain conponent nagnetite
(FesOy) wherein Min the above general formula is replaced
with Fe.

[ 0029]

The magneti c powder preferably has a saturation
magnet i zati on of 80 Anf/kg or nore. In this case, the
magneti zati on of the magnetic powder can be increased and
accordingly the nagnetic attraction force working on the
magneti ¢ powder can be nore increased. As a result, the
magneti c powder can be nore efficiently attracted and
renoved fromthe skin.

[ 0030]

Further, the nagnetic powder has the supernatant
liquid, which is obtained by dispersing the magneti c powder
i n nmethanol, having a transmttance at a wavel ength of 474
nm of 90% or nore. The transmttance of the supernatant
liquid is the index value for the content of the particles
having an extrenely small particle dianeter, and it shows
that the higher the transmttance is, the |ower the content
of such a particle is. Wen a transmttance of the
supernatant liquid is 90% or nore, the magnetic powder has

a |l ow content of such a particle. As a result, the
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magneti ¢ powder can be nore efficiently attracted and
renoved fromthe skin.
[ 0031]

Furthernore, the magnetic powder preferably has an
apparent density of 1.95 to 2.65 g/cnt.
[ 0032]

The apparent density of the magnetic powder is the
i ndex value for the average shape of the particles
conposi ng the magnetic powder, and it shows that the higher
the apparent density is, the nore the average shape of the
particl es approaches to true spherical. More specifically,
t he magnetic powder having a high apparent density is
likely to contain a | arge anount of substantially spherica
particles with conparatively small unevenness. On the
ot her hand, the nagnetic powder having a | ow apparent
density is likely to contain a | arge anount of non-
spherical particles, such as ellipsoid or lunps, with
conparatively | arge unevenness.

[ 0033]

Further, the nagnetic powder having a hi gh apparent
density is likely to contain particles each having a | arger
mass than the magnetic powder having a | ow apparent density.
Thus, the nmagnetic force working throughout the entire
magneti c powder is likely to be strong. This is presunably

caused by that a volune of the space present inside the
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particle reduces when an apparent density becones hi gher,
or the Iike.
[ 0034]

When an apparent density of the magnetic powder
exceeds 2.65 g/cn?, a content of the particles having an
excessively large nass is likely to be high. For this
reason, the nagnetic powder is hard to be honpbgeneously
di spersed as m xed in the cosnetic agent, and in sone cases
the magneti c powder nmay settle during storage or the |ike.

[ 0035]

On the other hand, when an apparent density is |ess
than 1.95 g/cn?, the unevenness of the particle is likely
to be excessively large. Accordingly, the viscosity of the
cosnetic agent may be increased, and it nay be considered
that the cosnetic agent is not easily applicable to the
skin in sonme cases.

[ 0036]

Wien an apparent density is less than 1.95 g/cn?,
there are two possibilities that the crystal growth of the
particle nmay be insufficient, and the crystal growth of the
particle nay excessively proceed. Wen the crystal growth
of the particle is insufficient, the unevenness may be
excessively large as descri bed above, and further the
strength of the particle nmay be deteriorated and, in sone
cases, breakage and chi pping of particles during use nay be

consi dered. As descri bed above, such an excessively | arge
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unevenness and the occurrence of breakage or chipping of
particles are not preferable due to causing poor skin feel
or the deterioration of magnetic attraction force working
on the particles.

[ 0037]

Further, when the crystal growth of particle
excessively proceeds, the particles are too easily fused
wi th each other and such a fusion may cause excessively
| ar ge unevenness of particles as described above.
Furthernmore, with this, when the fused particles are
crushed, the unevenness of the particles occurred by the
crushing may becone excessively distinctive. Consequently,
in this case, the sense of use may becone poor such as
deteriorated spreadability of cosnetic agent when applied
to the skin or poor skin feel in application.

[ 0038]

The magneti c powder preferably has a specific surface
area of 200 to 450 cnf/g when neasured using an air
perneability nethod. The specific surface area of the
magneti ¢ powder is the index for the mcro structure such
as pores forned on the surface of particles, and it shows
that the larger the value of a specific surface area is,
the nore pores and the Iike are forned.

[ 0039]
When the specific surface area of the magnetic powder

is less than 200 cnf/g, the micro structure of pores and
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the like may not be formed sufficiently. As a result, the
particles may hold a | ess anbunt of the cosnetic agent on
the surface and not be easily dispersed in the cosnetic
agent. On the other hand, when the specific surface area
of the magnetic powder exceeds 450 cnf/g, the micro
structure nay be formed excessively and the beautifying
conponents may deeply enter into the mcro structure. For
this reason, the anount of the beautifying conponents
working directly to the skin may be reduced, causing the
deterioration of the beauty effects.

[ 0040]

The magneti c powder nay al so be conposed so as to
exhi bit other functions using techniques such as bondi ng
t he beautifying conponents to the surface, or coating the
surface with the conponents. Exanples of the function
inparted to the magnetic powder include inproving the
di spersibility of the nagnetic powder using a surfactant or
the like, and attracting and renoving the skin sebum
together with the magneti c powder using a sebum adsorption
resin conmponent or the like.

[ 0041]

Thus, when the surface of the nmagnetic powder is
nodi fi ed using a surface nodifier such as a coating agent,
it is preferred that the magneti c powder contains particles
inmparted with suitably |arge unevenness. The particle

havi ng suitably | arge unevenness has a | arger specific
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surface area than the particle having small unevenness,
thereby easily retaining a surface nodifier. Thus, the
magneti ¢ powder containing such a particle in a |arge
anount is likely to attain surface nodification effects
rendered by a surface nodifier. On the other hand, in the
case where a |l arge anount of the particle having smal
unevenness such as substantially spherical shape is
contai ned, a surface nodifier does not easily adhere to an
i ndi vidual particle and surface nodification effects may
not be easily exerted.
[ 0042]

For easy achi evenent of the effect of a surface
nodi fier, the apparent density is preferably 1.95 to 2.65
g/ cn?, and the specific surface area is preferably 200 to
450 cnf/ g when measured using an air permeability method.
The effect of a surface nodifier becones easily achievabl e
when either of the values of the apparent density or the
specific surface area is wthin the above specific ranges,
and the effect of a surface nodifier becones nuch easily
achi evabl e when both of the values satisfy the above
speci fic ranges.
[ 0043]

Note that the magnetic powder contains, other than
ferrites, inevitable inpurities derived fromraw material s,
production process, and the |like. Exanples of the

i nevitable inpurities include | ead and arsenic, but the
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contents of these inpurities are usually regulated to | ead:
40 ppmor less, and arsenic: 10 ppmor |ess.
[ 0044]

Next, the method for producing the magnetic powder is
descri bed. For the nethod for producing the magnetic
powder, a conventionally known nethod can be enpl oyed. An
enbodi nent of the nethod for producing the magnetic powder
i ncludes a nethod in which predeterm ned raw materials and
auxiliary materials are grinded, m xed and subsequently
granul ated, and the obtai ned granul ated product is fired
and further crushed, followed by classifying process.

[ 0045]

For the raw materials for the nagnetic powder, natura
ores containing ferrites, metal conpound industrially
produced, and the |i ke can be used.

[ 0046]

For exanple, when nmagnetite (FesOs) is used as the
ferrite, a natural ore containing magnetite can be used as
the raw material. Alternatively, nagnetite obtained by
reduci ng hematite (Fez0;) industrially produced may be used
as the raw material. Wen a nethod for reducing hematite
is used, the purity and conposition of the obtained
magnetite can be easily adjusted. As a result, the quality
of the nmagnetic powder can be easily stabilized.

[ 0047]
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Henmatite is reduced to magnetite, for exanple, by
heating while co-existing wwth a carbon conponent. This
reaction theoretically follows the reaction fornmula bel ow.

6Fe,0; + C —» 4FesOy + CO

Accordingly, for the conplete reduction of hematite to
magnetite, at least 1.25 parts of mass of carbon relative
to 100 parts of mass of hematite is required. In the
actual production conditions, the blending according to the
above reaction fornula may sonetinmes fail to conpletely
reduce hematite, and it is thus preferred to blend carbon
nore than 1.25 parts by nass.

[ 0048]

When a ferrite other than magnetite is used, a nethod
can be enployed in which hematite industrially produced and
a metal conpound selected in accordance with the desired
property are m xed and subsequently reacted at the tine of
firing or the like. Specifically, when Mi ferrite is
produced, a nanganese conpound such as nanganese carbonate
or manganomangani ¢ oxi de or the |ike can be used as the
above netal conpound. Further, when My ferrite is produced,
a magnesi um conpound such as nagnesi um hydr oxi de or
magnesi um oxi de can be used.

[ 0049]

The nethod for preparing a granul ated product from

grinded and m xed raw nmaterials and the |ike may be either

a dry nethod or a wet nethod. Wen the wet nethod is
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enpl oyed, for exanple, raw nmaterials and water are m xed,
the m xture is grinded using a ball mll or the |ike, and
subsequently the viscosity is adjusted by adding, as
necessary, a dispersant, a binder or the like to obtain a
slurry m xture. Then, the granulation of the m xture can
be carried out using a spray dryer. |In this case, for the
bi nder, pol yvinyl al cohol and pol yvinyl pyrrolidone are
preferably used.

[ 0050]

The firing of the granul ated product is typically
carried out by heating at a tenperature of 1100 to 1400°C
for 1 to 24 hours. The furnace used for the firing can be
t hose al ready known such as a rotary electric furnace,
bat ch-type electric furnace, or tunnel electric furnace.
Further, the atnosphere during the firing can be suitably
selected in consideration with the target oxidation degree
and magnetic property.

[ 0051]

The classification nethod of the fired product, which
was obtained by the firing and crushed, can be a known
met hod such as air classification, nesh filtration,
sedinmentation or the like. In case of the performng dry
collection, cyclone or the like can be used for the
collection. Alternatively, nore than one of these
classification nethods can be used in conbination. Wen

the classification process is carried out using these
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nmet hods, the particle size distribution of the magnetic
powder can be adjusted to a desired distribution.
[ 0052]

Further, the magnetic separation nay be carried out as
necessary before or after the classification process.
Particles having a | ow magnetic susceptibility can be

renoved by perform ng the magnetic separation.

EXAVPLES
[ 0053]

Exanpl es of the above nagnetic powder are descri bed
bel ow. The magnetic powder of the present Exanple is
conposed of a ferronagnetic ferrite. Further, as shown in
Table 1, the magnetic powder of the present Exanple has a
nmean vol une particle dianeter of 50 to 75 um when
determined froma particle size distribution obtained by a
| aser diffraction scattering nethod, a content of the
particles wwth a particle dianeter of |less than 37 um
(smal |l particle) of 15% by mass or |ess, and a content of
the particles with a particle dianeter of 105 umor nore
(large particle) of 5% by nass or |ess.

[ 0054]

The magnetic powder is used as mxed wth a paste
cosnetic agent 1 to be applied to the skin, as shown in Fig.
1. The cosnetic agent 1 of the present Exanple is conposed

so that the magnetic powder is renoved fromthe skin by a
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magnetic attraction force generated at a magnetic force
generating surface 20 of a renover 2, and consequently the
beauti fyi ng conponents remain on the skin surface.

[ 0055]

In the present Exanple, various magnhetic powders to be
included in cosnetic agents (Sanples No. 1 to No. 14) shown
in Table 1 were produced.

[ 0056]
<Met hod for producing a nmagnetic powder contai ning
magnetite as the mai n conponent >

Wat er was added to the powder obtained by grinding
hematite (Fe;3;) so that a solid content was 55% by nmass to
prepare a slurry. Next, 1% by mass of pol yvinyl al cohol,
0.9% by mass of carbon black and 0.5% by nmass of
pol ycar boxyl ate, relative to the solid content of the
obtai ned slurry, were added to the slurry, and the
resulting slurry was stirred using an attritor for 1 hour.
Subsequently, the slurry was granul ated into spherica
using a spray drier and the particle size of the obtained
granul at ed product was adjusted using a gyroshifter.

[ 0057]

Next, the spherical granul ated product having the
adj usted particle size was heated at 1320°C for 3 hours to
reduce a raw naterial hematite, thereby obtaining a fired

product having nmagnetite as the main conponent. Note that
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the heating of the granul ated product was carried out using
a tunnel electric furnace under a nitrogen atnosphere.
[ 0058]

The obtained fired product was crushed and
subsequent|y subjected to the classification process using
a gyroshifter and an air classifier in conbination to
adjust the particle size distribution. Subsequently, the
magneti c separation was carried out to select the particles
having a hi gh magnetic susceptibility, thereby obtaining a
magneti ¢ powder having magnetite as the nain conponent
(Sanple No. 1).

[ 0059]

Further, Sanples No. 3 to No. 12 were obtained by
sui tably changi ng the anobunt of carbon bl ack added, heating
condition and classification condition fromthe production
nmet hod of Sanple No. 1.

[ 0060]
<Met hod for producing a nmagnetic powder containing M
ferrite as the nmain conponent>

Hemat it e and nanganonmangani ¢ oxi de were wei ghed to be
MG 20 nol % and Fe,0G;: 80 nol % and grinded for 1 hour
using a wet nedia mll to obtain a slurry. The obtained
slurry was dried using a spray drier to obtain a spherica
granul ated product. Next, the particle size of the

obt ai ned granul ated product was adjusted using a
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gyroshifter and the granul ated product was prelimnarily
fired by heating at 950°C for 2 hours.
[ 0061]

Subsequently, water was added to the prelimnarily
fired granul ated product so that a solid content was 55% by
mass, and grinding and m xing were carried out for 1 hour
using an attritor to prepare a slurry. Further, 2% by nass
of pol yvinyl alcohol relative to the solid content of the
obtai ned slurry and an appropriate anmount of a di spersant
wer e added. Subsequently, the slurry was granulated into
spherical using a spray drier and the particle size was
adj usted using a gyroshifter.

[ 0062]

Next, the spherical granul ated product having the
adjusted particle size was heated at 1310°C for 3 hours to
al |l ow hematite and manganomangani ¢ oxi de to react, thereby
obtaining a fired product having M ferrite as the main
conponent. Note that the heating of the granul ated product
was carried out using a tunnel electric furnace under a
nitrogen at nosphere.

[ 0063]

The obtained fired product was crushed and
subsequently subjected to the classification process using
a gyroshifter and an air classifier in conbination to
adjust the particle size distribution. Subsequently, the

magneti c separation was carried out to select the particles
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having a hi gh magnetic susceptibility, thereby obtaining a
magneti c powder having M ferrite as the nmai n conponent
(Sanpl es No. 2 and No. 14).

[ 0064]

For Sanple No. 13, a commercial spherical iron powder
havi ng a nean vol une particle dianeter of about 80 um was
used.

[ 0065]

Usi ng each of the sanpl es obtai ned by the nethod
descri bed above, each of the properties was eval uated by
the foll owi ng nmet hods.

[ 0066]
<Mean vol une particle dianeter>

An aqueous sol ution of 0.2% sodi um hexanet aphosphat e
was added to the sanple, subsequently ultrasonic treatnent
was carried out for 1 mnute using a ultrasonic honobgeni zer
(manufactured by U trasonic Engineering Co., Ltd., UH 3C
to prepare a dispersion liquid of the nagnetic powder. The
di spersion liquid was introduced to a Mcrotrac Particle
Si ze Analyzer (N kkiso Co., Ltd., Mdel 9320-X100) and
measured under the conditions of a refractive index of 1.81,
a tenperature of 25 + 5°C and a humdity of 55 + 15%to
obtain a particle size distribution by a laser diffraction
scattering nethod. Based on the obtained particle size
di stribution, a 50% cumul ative particle dianeter in the

vol unme distribution node in under-sieve representati on was
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cal cul ated to use as the nean volune particle dianeter
(nmedi an di aneter).
[ 0067]
<Content of the small particle and content of the |arge
particl e>

The classification of the sanples was carried out
using a standard sieve defined in JIS Z 8801 by the nethod
according to JIS H 2601. By this procedure, the content of
particles passed through a standard sieve having a nom na
di mensi on of 37 um (400 nesh) (the small particle) and the
content of particles not passed through a standard sieve
having a nom nal dinension of 105 um (145 nmesh) (the |arge
particle) were nmeasured.
[ 0068]
<Apparent density>

The neasurenent was carried out by the follow ng
nmet hod according to Metallic powders - Determ nation of
apparent density defined in JIS Z 2504. A neasurenent
apparatus for the apparent density used was equi pped with a
funnel having an orifice with a pore dianeter of 2. 5%"0%20
nm a cup, a funnel supporter, a supporting rod and a
supporting stand. First, at |least 150 g of the sanple was
poured into the funnel, and the sanple flow ng out of the
funnel was directly poured into the cup nounted at the

| oner part of the funnel. After the cup was filled with
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the sanple, the pouring of the sanple was inmediately
stopped at the tine that the sanple started overfl ow ng.
[ 0069]

Next, a flat spatula nmade from a non-magnetic materi al
was horizontally noved al ong the opening surface of the cup
to skimoff the arising sanple fromthe cup. Subsequently,
the cup was lightly tapped on the side to stabilize the
sanple, the sanple attached to the side of the cup was
wi ped off, and the weight of the sanple inside the cup was
wei ghed using a bal ance scal e having a neasuring maxi mum
wei ght of 200 g and a reciprocal sensitivity of 50 ng. The
obt ai ned wei ght value was nmultiplied by 0.04 and the
resul ting nunerical value was rounded off to the second
deci mal place using Guide to the roundi ng of nunbers
defined in JIS Z 8401, thereby obtaining a value to be the
apparent density (g/cnt).

[ 0070]
<Saturation magnetization, residual nagnetization and
coercive force>

Using an integral type B-H tracer (nmanufactured by
Ri ken Denshi Co., Ltd., BHU-60 nodel), the measurenent was
carried out by the follow ng procedure. First, an H coi
for measuring nmagnetic field and a 4nl coil for neasuring
magneti zation are placed in between el ectromagnets, and the
sanple was placed in the 4nl coil. Next, outputs of the H

coil and the 4xnl coil when the magnetic field H was changed
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by changi ng the current of the el ectromagnets are each
i ntegrated, and a hysteresis loop is drawn on a recording
chart with the H output as the X-axis and the 4=l coi
out put as the Y-axis. Saturation magnetization, residual
magneti zati on and coercive force were read fromthe
hysteresis | oop. The neasurenents of saturation
magneti zation, residual magnetization and coercive force
were carried out by packing about 1 g of the sanple in a
cell having an inner diameter of 7 mmp £ 0.02 nm and a
hei ght of 10 mnmm+ 0.1 mm under the conditions of 4xnl coil:
wi ndi ng nunber of 30 and an applied nmagnet field: 3000
oer st ed.
[0071]
<Supernatant transmttance>

15 g of the sanple was wei ghed and placed in a 50 n
sanple bottle. 20 m of nethanol was added to this sanple
bottle, the bottle was closed wwth a lid, and substantially
stirred at 150 rpmfor 20 mnutes using a rotary stirrer.
After conpleting stirring, a magnet was all owed to contact
the bottom of the sanple bottle to attract the sanple, and,
with this condition, the sanple bottle was m xed by shaki ng
3 tines with hands. Subsequently, 3 m of the supernatant
liquid of the sanple bottle was collected and the
transmttance at a wavel ength of 474 nm of the supernatant
i quid was neasured using a visible spectrophotoneter

(manuf actured by Ogawa Sei ki Co., Ltd., Mdel 6100). Note
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t hat met hanol was used as the blank sanple in the
transm ttance neasurenent.
[0072]
<Speci fic surface area>

After a plastic sanple tube was packed with the sanple,
the specific surface area was neasured by the air
perneability nethod using a powder specific surface area
neasuri ng devi ce (manufactured by Shimadzu Corporation,
Model SS-100). More specific nethod for packing the sanple
and measurenent procedure are as foll ows.
[ 0073]
(1) Sanpl e packing

A sieve plate was placed in a plastic sanple tube, and
the sanple tube was nounted on a tapping stand of a powder
tester (manufactured by Hosokawa M cron Corporation) with a
sheet of filter paper further placed on the tube. Next,
the sanple was poured up to about 1/3 of the sanple tube,
and the powder tester was turned on to tap the sanple tube
for 60 seconds. After tapping, the sanple was additionally
poured up to about 2/3 of the sanple tube, and the powder
tester was restarted to tap the sanple tube for 60 seconds.
Subsequently, the sanple was additionally poured until the
sanple tube was full, and the powder tester was turned on
to tap the sanple tube for 60 seconds. After conpleting

the third tapping, the excessive sanple attached to the

28



10

15

20

sanpl e tube was renoved using a brush or a w per, thereby
conpl eting the sanpl e packi ng.
[ 0074]
(2) Measurenent of specific surface area

Vasel ine was applied to the | ower part of the sanple
tube, and a neasurenent tube was connected to this part,
foll owed by pouring pure water to the neasurenent tube.
Next, a discharge cock at the | ower part of the neasuring
devi ce was opened and the pure water was allowed to flow
out of the nmeasurenent tube and the tine t required for a
water |evel in the neasurenent tube to |ower to a vol une
equi valent to 20 cc. The Kozeny-Carman fornmula (see the
followng formula (1)) was substituted with the thus
obtained time t (sec) required for 20 cc of air to perneate
t he sanpl e packed bed and the weight W(g) of the sanple
packed in the sanple tube to determ ne the specific surface
area Sw of the sanple.
[ 0075]

[ Expression 1]

14 [APA1 &
f .

S = — ... (formula 1)

p\ QO (1-¢f

[ 0076]

e inthe fornmula (1) herein is a void fraction of the
sanpl e packed bed determi ned by the followi ng formula (2).
[0077]
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[ Expression 2]
W
PAL

e=1— (formula 2)

[ 0078]

Not e that other synbols in the above formula (1) and
formula (2) nmean as foll ows.
Specific surface area of sanple: Sw (cnf/Qg)
Density of sample: p (g/cnt)
Vi scosity coefficient of air: n (g/cmsec)
Thi ckness of the sanple packed bed: L (cm
Vol une of air perneated the sanple packed bed: Q (cc)
Pressure difference between both ends of the sanple packed
bed: AP (g/ cnf)
Cross-section area of the sanple packed bed: A (cnf)
[ 0079]

Tabl e 1 showed each of the properties of the nagnetic

powder eval uated by the above nethods.
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[ 0081]

Next, the properties of the cosnetic agent m xed with
the magnetic powder were eval uated by the foll owm ng nethods.
[ 0082]

Note that, for the above property evaluation, the
cosneti c agent having the follow ng conposition was used.

e Magnetic powder 60.0% by nass

d ycerol 20. 0% by nass

Met hyl paraben 0.38% by nass

Decanet hyl cycl opent asi | oxane 1. 3% by nass

Trioctyl glyceryl 3.8% by mass

Cetyl 2-ethyl hexanoate 3.8% by nass

Bentonite 0.19% by nass

Pol yoxyet hyl ene- et hyl pol ysil oxane copol yner 2.25% by

mass

e Pol ygl yceryl nonol aurate 0.25% by mass

Sodi um pol yacrylate 0.01% by mass

Sodi um hydroxi de 0. 03% by mass
e Sodi um ascor byl phosphate 0.13% by mass
e Flavor 0.13% by nass
e Vater  Bal ance
[ 0083]
<Attraction renovability>
The cosnetic agent mixed with the nmagneti c powder was
applied to a flat plate nounted on a |level surface. A test

head havi ng a neodym um magnet built-in was noved cl oser
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from above to the applied cosnetic agent, the height from
the flat plate to the test head at the tinme of attracting
the magnet powder to the test head was neasured. The
measured val ue was shown in the colum of "attraction
di stance"” in Table 2. It shows that the | arger the val ue
shown in Table 2 is, the easier the renoval of the magnetic
powder by attraction is. Note that the neodym um magnet
built in the test head was cylindrically shaped and had a
di anmeter of 25 mm and a hei ght of about 8 mm and had a
surface inductive flux of 266 nT in ternms of the nagnet
al one. The neodym um nagnet was used with a disk-shaped
yoke piece having a thickness of 2 nm di sposed at the end
facing the top of the neodym um nmagnet.
[ 0084]
<Skin feel>

The skin feel when the cosnetic agent was applied to
t he back of a hand was eval uated and the results were shown
in Table 2.
Note that the meaning of each of the synbols shown in Table
2 is as follows.
A. No rough feel was noted.
B: Al npost no rough feel was noted.
C. Rough feel was noted but applicable and spreadabl e.
D: Rough feel was noted and not applicable or spreadabl e.
[ 0085]

<Col or tone>
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Using a color difference nmeter (manufactured by N ppon
Denshoku I ndustries Co., Ltd., Mdel type "ZE 2000"), the L
value (lightness), a value (green to red chromaticity), and
b value (blue to yellow chromaticity) of the magnetic
powder were neasured and each of the neasured val ues was
shown in Table 2. Note that, for the neasurenent, 5 g of

t he magnetic powder was used.

[ 0086]
[ Tabl e 2]
(Table 2)
Property evaluation
Sample No. At.traction . Color tone Overall
distance Skin feel Result
(mm) L a b
1 14 A 19.50 0.30 0.80 A
2 15 B 19.90 -0.50 1.90 A
3 14 B 20.60 0.30 0.80 B
4 14 B 20.00 0.20 0.90 B
5 14 B 19.20 0.18 0.78 B
6 15 B 19.90 0.30 0.80 B
7 14 B 20.60 -0.50 1.90 B
8 15 B 19.50 0.20 1.10 B
9 14 C 20.10 0.30 0.80 C
10 14 D 20.50 0.30 0.80 D
11 13 D 22.50 -1.40 -0.30 D
12 14 D 22.40 -1.20 -1.10 D
13 17 D 23.90 0.60 3.40 D
14 13 D 20.60 -0.30 1.40 D
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[ 0087]

As revealed in Table 2, the sanples having the nean
vol une particle dianeter, the content of the | arge
particles and the content of the small particles controlled
to the above specific ranges were outstanding in all of the
attraction renovability, skin feel, and color tone, and

thus consequently preferable to be a cosnetic agent.
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CLAI M5

[Caim1]

A magnetic powder adapted to be included in a cosnetic
agent and to be renovable by a nagnetic attraction force
fromthe cosnetic agent applied to the skin, the magnetic
powder conpri sing:

a ferromagnetic ferrite;

a mean volune particle dianmeter being 50 to 75 um as
determined froma particle size distribution obtained by
| aser diffraction scattering nethod;

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

a content of particles with a particle dianmeter of 105
um or nore of 5% by mass or | ess.

[Caim?2]

The magnetic powder according to Caim1, wherein a
saturation magnetization is 80 Anf/kg or nore.
[Caim 3]

The magnetic powder according to Caim1l or 2, wherein
a transmttance at a wavel ength of 474 nm of a supernat ant
i qui d obtained by dispersing the magnetic powder in
met hanol is 90% or nore.

[ C ai m 4]
The magnetic powder according to any one of Clains 1

to 3, wherein an apparent density is 1.95 to 2.65 g/cn?
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[C ai m5]
The magnetic powder according to any one of Clains 1
to 4, wherein a specific surface area is 200 to 450 cnf/ g

as nmeasured using an air perneability nethod.
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