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DESCRIPTION

Title of Invention: METHOD FOR PRODUCING COATING BEM

Technical Field
[0001]

The present invention relates to a method for fiogna coating on skin onto
which powder-containing cosmetics have been applied

Background Art
[0002]

Various methods for forming a coating by electist spraying are known.
For example, Patent Literature 1 describes a metbodreating skin, the method
including electrostatically spraying a compositmnthe skin. The composition used in
this method includes an electrically insulatinguigy material, a conductive substance, a
particulate powder material, and a thickener. QGa&® that contain a pigment, and
compositions for skin care are typically used @& ¢bmposition. Specifically, cosmetic
foundation is used as this composition. That & invention described in Patent
Literature 1 is intended to be mainly used to ebstatically spray the cosmetic
foundation and apply the cosmetic foundation on skim for the purpose of beauty
treatment.

[0003]

Patent Literature 2 describes a disposable cgetrid be used in an electrostatic
spraying apparatus for cosmetics. This electiostatraying apparatus is a hand-held
and self-contained type. This electrostatic spiggpparatus is used to spray cosmetic
foundation as in Patent Literature 1 above.

Citation List

Patent Literature

[0004]
Patent Literature 1: US6,531,142B1
Patent Literature 2: WO01/12335A1
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Summary of Invention
[0005]

When skin onto which cosmetics such as foundakiame been applied is
brought into contact with clothes or the like amgttion occurs therebetween, color
transfer of the foundation or the like to the céstloften occurs. The same is applied to
coatings of foundation formed through electrostapicaying according to the methods
described in Patent Documents 1 and 2. In paaticwhen a coating of foundation is
formed according to the methods described in tdesements, the adhesion between the
skin and the coating is insufficient, and thus calansfer of the foundation to clothes or
the like is more likely to occur.

[0006]

The present invention provides a coating formatioethod including an
electrostatic spraying step of electrostaticallsagimg a composition directly onto a skin
surface onto which powder-containing cosmetics Hasen applied, thereby forming a
coating on the skin.

The composition contains a component (a) and gpoaent (b) below:

(a) one or more volatile substances selected frater, alcohols, and ketones;
and

(b) a polymer having a coating formation ability.

Brief Description of Drawings

[0007]

[Fig. 1] Fig. 1 is a schematic diagram illustrgtia configuration of an electrostatic
spraying apparatus to be preferably used in theeptenvention.

[Fig. 2] Fig. 2 is a schematic diagram illustrgtia state in which an electrostatic
spraying apparatus is used to perform an electrosiaraying method.

Description of Embodiments
[0008]

The present invention relates to suppressing cwhosfer and sticking, to
clothes or the like, of powder-containing cosmesigsh as foundation applied onto skin,
and keeping the powder-containing cosmetics oskire



10

15

20

25

30

[0009]

Hereinafter, the present invention will be desmibbased on a preferred
embodiment thereof with reference to the drawinds. the present invention, a coating
is formed by applying a composition containing gtedmined components directly on a
region onto which powder-containing cosmetics haeen applied (hereinafter, this
region is also referred to as a “cosmetics apjdicategion”), on the skin onto which the
cosmetics have been applied. In other words, tisenetics are protected by covering
the surface of the cosmetics by applying a so-dai®-coating onto the cosmetics
application region. Accordingly, even when frictimccurs between the cosmetics
application region and clothes or the like, colansfer and sticking of the cosmetics to
clothes or the like are effectively prevented. tlamother hand, the techniques disclosed
in Patent Documents 1 and 2 described in Backgréuhdherely disclose that coatings
of foundation are formed directly onto a skin scefausing electrostatic spraying
methods, and provide no means for protecting thradd coatings of foundation.

[0010]

In the present invention, it is preferable thatoating is formed spanning the
entire cosmetics application region, from the vieimp of reliably preventing color
transfer and sticking of cosmetics to objects sagltiothes or the like in contact with
skin, and of keeping the cosmetics on the skin. wéi@r, according to the
circumstances, the coating may be formed only an @athe cosmetics application
region. Alternatively, the coating may be formem & to span over the cosmetics
application region and regions onto which cosmedresnot applied.

[0011]

In this specification, examples of “powder-coniagncosmetics (may simply be
referred to as the cosmetics in the present inmenkiereinafter)” include external agents
that provide skin with preferable effects, suchreke-up cosmetics, UV cosmetics, and
liquid cosmetics. Examples of the make-up cosraeticlude base-make up cosmetics,
lip cosmetics, cosmetic foundation, BB creams, &@ creams. Examples of the
base-make up cosmetics include foundation, consgaknd face powders. The
base-make up cosmetics contain powders such asodngopigment or an extender
pigment, and whether their form is a liquid, a gai, emulsion, or a solid for example
makes no substantial difference.
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[0012]

In the present invention, the content of the powde the powder-containing
cosmetics varies according to the purpose, butefemably 0.1 mass% or greater, and is
preferably 100 mass% or less, and more preferdbip@ss% or less, from the viewpoint
of improving the adhesion between the coating farmsing the electrostatic spraying
method and the skin. Furthermore, in the presemntion, the powder is preferably a
coloring pigment or a pearl pigment from the viewypoof providing the skin with
preferable effects found in make-up cosmetics, W@8neetics, liquid cosmetics, or the
like. In the present invention, the coloring pigrmeefers to a colored pigment and a
white pigment. From similar viewpoints, the cohlgripigment has an average particle
size of preferably 0.Jum or greater, and more preferably more thanorl, and of
preferably 20um or less, and more preferably ih or less. Note that the average
particle size is a number average particle sizeessured by a laser diffraction/scattering
particle size distribution analyzer LA-910 (manufaed by Horiba, Ltd.).

[0013]

There is no limitation on the coloring pigment atite extender pigment
contained in the base-make up cosmetics, as lotigegsare used in common cosmetics.
Examples thereof include: inorganic powders suchsilisic acid, silicic anhydride,
magnesium silicate, talc, sericite, mica, kaolied liron oxide, clay, bentonite, mica,
titanium coated mica, bismuth oxychloride, zircanioxide, magnesium oxide, titanium
oxide, zinc oxide, aluminum oxide, calcium sulfdteyium sulfate, magnesium sulfate,
calcium carbonate, magnesium carbonate, iron oxidteamarine, chromium oxide,
chromium hydroxide, calamine, carbon black, bordamide, and composites thereof;
organic powders such as polyamide, nylon, polyespetypropylene, polystyrene,
polyurethane, vinyl resin, urea resin, phenol re8umropolymer resin, silicone resin,
acrylic resin, melamine resin, epoxy resin, polgcaiate resin, divinylbenzene-styrene
copolymer, silk powder, cellulose, long-chain alkylosphoric acid metal salt, N-mono
long-chain alkylacyl basic amino acid, and compssihereof; and composite powders of
the inorganic powders and the organic powders. s&@lextender pigments and coloring
pigments are colored or non-colored (e.g., whiteswvstantially transparent), and can
provide the composition or the skin with one or eneffects from among coloring, light
diffraction, oil absorption, translucency, opacitglossiness, a matte appearance,
smoothness, and the like.
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[0014]

Also, there is no limitation on the coloring pigmieand the extender pigment
contained in the cosmetics in the present invenasnong as they are used in common
cosmetics. Examples thereof include: inorganic gere such as silicic acid, silicic
anhydride, magnesium silicate, talc, sericite, rkealin, red iron oxide, clay, bentonite,
mica, titanium coated mica, bismuth oxychloridecanium oxide, magnesium oxide,
titanium oxide, zinc oxide, aluminum oxide, calciguifate, barium sulfate, magnesium
sulfate, calcium carbonate, magnesium carbonabe, axide, ultramarine, chromium
oxide, chromium hydroxide, calamine, carbon blabkron nitride, and composites
thereof, organic powders such as polyamide, nylpolyester, polypropylene,
polystyrene, polyurethane, vinyl resin, urea regihenol resin, fluoropolymer resin,
silicone resin, acrylic resin, melamine resin, eporesin, polycarbonate resin,
divinylbenzene-styrene copolymer, silk powder, wWeBe, long-chain alkyl phosphoric
acid metal salt, N-mono long-chain alkylacyl baamino acid, and composites thereof;
and composite powders of the inorganic powders ttuied organic powders. These
extender pigments and coloring pigments are colanedhon-colored (e.g., white or
substantially transparent), and can provide thepomition or the skin with one or more
effects from among coloring, light diffraction, o#bsorption, translucency, opacity,
glossiness, a matte appearance, smoothness, dilethe

[0015]

From the viewpoint of effectively preventing sfio to clothes, the cosmetics
preferably contain a coloring pigment or a peaginpent, and examples of the coloring
pigment include: inorganic pigments such as titanioxide, zinc oxide, yellow iron
oxide, red iron oxide, black iron oxide, carboncklaultramarine, indigo, indigo titanium
oxide, black titanium oxide, chromium oxide, chromi hydroxide, and
titanium-titanium oxide sinter; organic pigmentgisias Red No. 201, Red No. 202, Red
No. 226, Yellow No. 401, and Blue No. 404; lakerpants such as Red No. 104, Red No.
230, Yellow No. 4, Yellow No. 5, and Blue No. 1;danrganic pigments coated with
macromolecules such as polymethacrylic acid estearthermore, examples of the pearl
pigment include titanated mica, red iron oxide edahica, bismuth oxychloride, titanium
oxide coated bismuth oxychloride, iron oxide coatidgihated mica, organic pigment
coated titanated mica, silicic acid-titanium trelateica, titanium oxide coated talc, silicon
dioxide-red iron oxide treated aluminum, titaniuxide coated glass powder and other
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inorganic powders, flaky aluminum whose surfaceaated with organic resins such as
polyethylene terephthalate, and the like. Notd thase coloring pigments, extender
pigments, and pearl pigments may be used in a fatis surface-treated with fluorine
compounds and silicone compounds, from the viewpafistaying power against sweat
and sebum.

[0016]

Furthermore, from the viewpoint of effectively pemting sticking to clothes, the
cosmetics preferably contain a coloring pigmena @earl pigment, and examples of the
coloring pigment include: inorganic white pigmerstisch as titanium oxide, and zinc
oxide; inorganic colored pigments such as yellown ioxide, red iron oxide, black iron
oxide, carbon black, ultramarine, indigo, indigtatium oxide, black titanium oxide,
chromium oxide, chromium hydroxide, and titaniutasiium oxide sinter; organic
pigments such as Red No. 201, Red No. 202, Re@2&).Yellow No. 401, and Blue No.
404; lake pigments such as Red No. 104, Red Nq.a3w No. 4, Yellow No. 5, and
Blue No. 1; and organic pigments coated with maclegules such as polymethacrylic
acid ester. Furthermore, examples of the peam@ig include inorganic powders such
as titanated mica, red iron oxide coated (titanmxide-aluminum hydroxide) mixture,
red iron oxide coated mica, bismuth oxychloriddanium oxide coated bismuth
oxychloride, iron oxide coated titanated mica, aiggpigment coated titanated mica,
silicic acid-titanium treated mica, titanium oxid®ated talc, silicon dioxide-red iron
oxide treated aluminum, and titanium oxide coatedggpowder; and the powders whose
surface is coated with organic resins such as filyninum coated with polyethylene
terephthalate, and titanium oxide-yellow iron oxidd iron oxide/lauryl
methacrylate-dimethacrylic acid EG copolymer migtuand the like.

[0017]

Of these, if at least titanium oxide, yellow iroride, red iron oxide, or black
iron oxide is contained as the coloring pigmentjsitpossible to achieve excellent
make-up effects and effectively prevent stickingctothes. Note that these coloring
pigments and pearl pigments may be used in a higdlbped form, from the viewpoint
of staying power against sweat and sebum. Theopydbization is preferably a surface
treatment such as fluorine compound treatmentgosié compound treatment, alkyl
treatment, alkylsilane treatment, metal soap treatmwater-soluble macromolecule
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treatment, amino acid treatment, N-acylamino a@dtiment, lecithin treatment, organic
titanate treatment, polyol treatment, acrylic res@atment, methacrylic resin treatment,
or urethane resin treatment, and more preferaburdace treatment with fluorine
compounds or silicone compounds.

[0018]

The coloring pigments and the pearl pigments mayubed alone or in a
combination of two or more, and, from the viewpaheffectively preventing sticking to
clothes, the content is preferably 0.1 mass% oatgremore preferably 0.5 mass% or
greater, and even more preferably 1 mass% or greaieis preferably 40 mass% or less,
more preferably 30 mass% or less, and even mofergbdy 25 mass% or less, of the
entire composition. Furthermore, the coloring pegrs and the pearl pigments are
contained in an amount of preferably 0.1 to 40 ftasaore preferably 0.5 to 30 mass%,
and even more preferably 1 to 25 mass%, of theeecimposition.

[0019]

Furthermore, the make-up cosmetics may contaigduiition to the powders
such as coloring pigments and extender pigmentsjldhat is in liquid form at 25C, a
wax that is in solid form at 2&, and the like. Moreover, the make-up cosmetiag m
contain as appropriate commonly used components asidhickeners, coating agents,
surfactants, glucoses, polyhydric alcohols, watdnkde macromolecules, metal
ion-sequestering agents, lower alcohols, aminosacidjanic amines, pH control agents,
skin conditioning agents, vitamins, antioxidanksydring substances, antiseptics, and the
like, within a range where the effects of the pneggvention are not impaired.

[0020]

The UV cosmetics preferably contain componentsnigaan ultraviolet light
protection ability, such as an ultraviolet absorbean ultraviolet light scattering agent.
The ultraviolet absorber is preferably one or manganic ultraviolet absorbers selected
from, for example, benzophenone derivatives such dédsydroxybenzophenone,
dihydroxydimethoxybenzophenone, hydroxymethoxybpheaone sulfonate,
dihydroxydimethoxybenzophenone disulfonate, andhmeftcinnamate derivatives such
as 2-ethylhexyl methoxycinnamate, and more prelg2dethylhexyl methoxycinnamate.
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Examples of the ultraviolet light scattering aggiwiude zinc oxide, titanium oxide, and
silica composed of fine particles having an aver@ayticle size of 0.um or less. Note
that, prior to or subsequent to application of ¢hemetics in the present invention onto
the skin, for example, cosmetics other than thenetiss of the present invention may be
applied onto the skin.

[0021]

In the present invention, an electrostatic spayethod is used as a method for
forming a coating on the cosmetics application aegi The electrostatic spraying
method is a method in which a positive or negatiwvgh voltage is applied to a
composition to electrify the composition, and thiee electrified composition is sprayed
toward a spray target. The sprayed compositioeasls in a space while being
repeatedly micronized due to Coulomb repulsion, dadng this process or after the
composition has attached to the spray target\@splwhich is a volatile substance, dries
to form a coating on the surface of the spray targe

[0022]

The composition used in the electrostatic sprayingthod of the present
invention (this composition is also referred to“sigray composition” hereinafter) is in
liquid form in an environment where the electrastapraying method is performed.
This composition contains a component (a) and gpoment (b) below:

(a) one or more volatile substances selected &ognoup consisting of water,
alcohols, and ketones; and

(b) a polymer having a coating formation ability.

Hereinafter, each composition will be described.

[0023]

A volatile substance to be used as the comporsgnis(a substance having
volatility in a liquid form. The component (a)h$ended into the spray composition for
the purpose of forming a dry coating in the follogi manner: when the spray
composition, which has been placed in an electeld fand sufficiently electrified, is
discharged toward skin from the tip of a nozzlee ttharge density of the spray
composition becomes excessive as the componeswdpprates, and then the component
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(a) further evaporates while the spray composisdiurther micronized due to Coulomb
repulsion. For this purpose, the vapor pressur¢hefvolatile substance at 20°C is
preferably 0.01 kPa or more and 106.66 kPa or lesse preferably 0.13 kPa or more
and 66.66 kPa or less, even more preferably 0.&70kPPnore and 40.00 kPa or less, and
even more preferably 1.33 kPa or more and 40.000kRsss.

[0024]

Preferable examples of alcohols serving as thatil®Isubstance to be used as
the component (a) include chain aliphatic monottydaicohols, cyclic aliphatic
monohydric alcohols, and aromatic monohydric alt®hoSpecific examples thereof
include ethanol, isopropyl alcohol, butyl alcohphenylethyl alcohol, propanol, and
pentanol. One or more alcohols selected from taks#ols can be used.

[0025]

Examples of ketones serving as the volatile substato be used as the
component (a) include acetone, methyl ethyl ketand, methyl isobutyl ketone. These
ketones can be used alone or in combination ofiwaore.

[0026]

The volatile substance to be used as the compdgaeistmore preferably at least
one member selected from ethanol, isopropyl algdhdgll alcohol and water, even more
preferably at least one member selected from ettraw butyl alcohol, and even more
preferably ethanol.

[0027]

The spray composition contains, along with the ponent (a), a polymer
having a coating formation ability to be used @&sdbmponent (b). The polymer having
a coating formation ability to be used as the camepo (b) is commonly a substance that
can be dissolved in the volatile substance to leel @s the component (a). The term
“dissolve” as used herein refers to a state in Wwhicsubstance is in a dispersed state at
20°C and the dispersion is uniform when visuallgetved, and preferably transparent or
translucent when visually observed.
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[0028]

As the polymer having a coating formation abiligypolymer is used that is
appropriate according to the properties of the titelssubstance to be used as the
component (a). Specifically, polymers having atiogaformation ability are roughly
classified into water-soluble polymers and wateploble polymers. The term
“water-soluble polymer” as used herein refers wolymer having a property such that
when 1 g of the polymer is weighed out and immeiselD g of ion-exchanged water in
an environment at a pressure of 1 atmosphere srd@erature of 23°C for 24 hours, 0.5
g or more of the immersed polymer dissolves inviager. On the other hand, the term
“water-insoluble polymer” as used herein refera fogolymer having a property such that
when 1 g of the polymer is weighed out and immerselD g of ion-exchanged water in
an environment at a pressure of 1 atmosphere @amhgerature of 23°C for 24 hours,
more than 0.5 g of the immersed polymer does ssbtlie in the water.

[0029]

Examples of the water-soluble polymers having ating formation ability
include naturally-occurring macromolecules such psllulan, hyaluronic acid,
chondroitin  sulfate, poly-glutamic acid, modified corn starch,p-glucan,
glucooligosaccharide, mucopolysaccharide such partmeand keratosulfate, cellulose,
pectin, xylan, lignin, glucomannan, galacturonidapsyllium seed gum, tamarind seed
gum, gum arabic, gum traganth, water-soluble saybsalysaccharide, alginic acid,
carrageenan, laminaran, agar (agarose), fucoidathyin cellulose, hydroxypropyl
cellulose, hydroxypropyl methyl cellulose; and $wiic macromolecules such as
partially saponified polyvinyl alcohol (when notagsin combination with a cross-linking
agent), low saponified polyvinyl alcohol, polyvingyrrolidone (PVP), polyethylene
oxide, and sodium polyacrylate. These water-selyiolymers can be used alone or in
combination of two or more. It is preferable toeupullulan and the synthetic
macromolecules such as partially saponified polgvaicohol, low saponified polyvinyl
alcohol, polyvinyl pyrrolidone, and polyethyleneiads, of these water-soluble polymers,
from the viewpoint of easily manufacturing the @ogt When polyethylene oxide is
used as the water-soluble polymer, its number geeraolecular weight is preferably
50,000 or more and 3,000,000 or less, and moreenatdfy 100,000 or more and
2,500,000 or less.
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[0030]

On the other hand, examples of the water-insolpblgmers having a coating
formation ability include completely saponified wahyl alcohol, which can be
insolubilized after the formation of a coating; tly saponified polyvinyl alcohol,
which can be cross-linked after the formation abating when used in combination with
a cross-linking  agent; oxazoline modified  siliconesuch as a
poly(N-propanoylethyleneimine)-grafted dimethylggmef-aminopropylmethylsiloxane
copolymer; polyvinylacetal diethylamino acetate;inz§main component of corn
proteins); polyester; polylactic acid (PLA); an yir resin such as a polyacrylonitrile
resin or a polymethacrylic acid resin; a polystgrensin; a polyvinyl butyral resin; a
polyethylene terephthalate resin; a polybutylemeptiethalate resin; a polyurethane resin;
a polyamide resin; a polyimide resin; and a polglimide resin.  These
water-insoluble polymers can be used alone or mbaoation of two or more. It is
preferable to use completely saponified polyvinigohol, which can be insolubilized
after the formation of a coating, partially sap@df polyvinyl alcohol, which can be
cross-linked after the formation of the coating whesed in combination with a
cross-linking agent, a polyvinyl butyral resin, amhne modified silicone such as a
poly(N-propanoylethyleneimine)-grafted dimethylggmef-aminopropylmethylsiloxane
copolymer, water-soluble polyester, zein, and ittes bf these water-insoluble polymers.

[0031]

The content of the component (a) in the spray amitipn is preferably 50
mass% or more, more preferably 55 mass% or modegan more preferably 60 mass%
or more. In addition, the content of the compon@)jtin the spray composition is
preferably 98 mass% or less, more preferably 9&#as less, and even more preferably
94 mass% or less. The content of the componenin(dahe spray composition is
preferably 50 mass% or more and 98 mass% or lem® pnmeferably 55 mass% or more
and 96 mass% or less, and even more preferablya®3%m or more and 94 mass% or
less. When the component (a) is blended into pheyscomposition in this proportion,
the spray composition can sufficiently volatilizeéem the electrostatic spraying method is
performed.

[0032]
On the other hand, the content of the compongrin(the spray composition is
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preferably 2 mass% or more, more preferably 4 mass%nore, and even more
preferably 6 mass% or more. In addition, the aundé the component (b) in the spray
composition is preferably 50 mass% or less, moeéepably 45 mass% or less, and even
more preferably 40 mass% or less. The contenhefcomponent (b) in the spray
composition is preferably 2 mass% or more and 56sPtaor less, more preferably 4
mass% or more and 45 mass% or less, and even nedeegbly 6 mass% or more and 40
mass% or less. When the component (b) is blemtedthe spray composition in this
proportion, a desired coating can be successfoitiyéd.

[0033]

The spray composition may include only the aboessdbed component (a) and
component (b) or may include other components ditiad to the component (a) and the
component (b). Examples of the other componewtsde a plasticizer for the polymer
having a coating formation ability to be used @adbmponent (b), a coloring pigment, an
extender pigment, a dye, a surfactant, a UV priostecagent, a flavoring agent, a
repellent, an antioxidant, a stabilizer, an antise@nd various vitamins. When the
spray composition includes the other components, blend proportion of the other
components is preferably 0.1 mass% or more and&3% or less, and more preferably
0.5 mass% or more and 20 mass% or less.

[0034]

When the electrostatic spraying method is perfaintige viscosity of the spray
composition used in this method is preferably 1 imBamore, more preferably 10 m&a
or more, and even more preferably 50 rsRa& more, at 25°C. In addition, the viscosity
of the spray composition is preferably 5,000 rsRa less, more preferably 2,000 nsPa
or less, and even more preferably 1,500 s@a less, at 25°C. The viscosity of the
spray composition is preferably 1 m&ar more and 5,000 mBaor less, more preferably
10 mPas or more and 2,000 mBeor less, and even more preferably 50 #Ba more
and 1,500 mPa or less, at 25°C.  When the spray compositioimlyaa viscosity in this
range is used, a porous coating, particularly aymrcoating including a deposit of fibers,
can be successfully formed with the electrostatiaygng method. The formation of the
porous coating is advantageous from the viewpofnpreventing skin from getting
sweaty. The viscosity of the spray compositiormisasured at 25°C with an E-type
viscometer. An E-type viscometer manufactured dky® Keiki Inc. can be used as the
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E-type viscometer, for example. In this casetarmdo. 43 can be used as a rotor.

[0035]

The spray composition is sprayed directly on hurskim, which is a spray
object, in the electrostatic spraying method. @&leetrostatic spraying method includes
a step of electrostatically spraying the spray amsitipn on the skin using an electrostatic
spraying apparatus. Fig. 1 is a schematic diaghastrating a configuration of an
electrostatic spraying apparatus to be preferasgduin the present invention. An
electrostatic spraying apparatus 10 shown in tisigrdm includes a low-voltage power
source 11. The low-voltage power source 11 caergém a voltage of several volts to a
dozen or so volts. It is preferable that the laitage power source 11 is constituted by
one or more batteries for the purpose of enhanttiagportability of the electrostatic
spraying apparatus 10. Also, when a battery id asehe low-voltage power source 11,
there is an advantage in that the battery can bidyaaplaced as necessary. An AC
adapter or the like can be used as the low-volt@gesr source 11 instead of the battery.

[0036]

The electrostatic spraying apparatus 10 also deslua high-voltage power
source 12. The high-voltage power source 12 isxected to the low-voltage power
source 11 and includes an electric circuit (nowstjathat boosts a voltage generated by
the low-voltage power source 11 to a high voltag&.voltage boosting electric circuit
usually includes a transformer, a capacitor, a senaiuctor element, and the like.

[0037]

The electrostatic spraying apparatus 10 furtheludes an auxiliary electric
circuit 13. The auxiliary electric circuit 13 imenes between the above-described
low-voltage power source 11 and high-voltage posairce 12 and has a function of
adjusting the voltage of the low-voltage power seutl to allow the high-voltage power
source 12 to stably operate. Furthermore, thdiarielectric circuit 13 has a function
of controlling the rotation rate of a motor prowid& a micro gear pump 14, which will
be described later. The amount of the spray comimosupplied from a container 15
for the spray composition, which will be descridater, to the micro gear pump 14 is
controlled by controlling the rotation rate of timeotor. A switch SW is installed
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between the auxiliary electric circuit 13 and tbevoltage power source 11, and the
operation of the electrostatic spraying apparatusdn be started/stopped by turning
on/off the switch SW.

[0038]

The electrostatic spraying apparatus 10 furtheludes a nozzle 16. The
nozzle 16 is made of a conductor including varioaeductors typified by metal or a
non-conductor such as plastic, rubber, or ceramé lzas a shape allowing the spray
composition to be discharged from the tip of theat® A minute space through which
the spray composition flows and that extends iddhgitudinal direction of the nozzle 16
is formed inside the nozzle 16. With regard todize of the cross section of this minute
space, the diameter thereof is preferably @@0or more and 1,000m or less. The
nozzle 16 is in communication with the micro geamp 14 via a duct 17. The duct 17
may be made of a conductor or a non-conductor. rnbzele 16 is electrically connected
to the high-voltage power source 12. This make®ésible to apply a high voltage to
the nozzle 16. In this case, in order to prevenage where excessive current flows
when a human body is in direct contact with thezte46, the nozzle 16 is electrically
connected to the high-voltage power source 12 eiari@nt limiting resistor 19.

[0039]

The micro gear pump 14, which is in communicatiotih the nozzle 16 via the
duct 17, functions as a supply device for supplyimgspray composition accommodated
in the container 15 to the nozzle 16. The lowagdt power source 11 supplies power to
the micro gear pump 14, so that the micro gear pidnpperates. The micro gear pump
14 is configured to supply a predetermined amotitfie@spray composition to the nozzle
16 under the control of the auxiliary electric qitcl3.

[0040]

The container 15 is connected to the micro geanpli4 via a flexible duct 18.
The spray composition is accommodated in the coettal5. It is preferable that the
container 15 is an exchangeable cartridge-type.

[0041]
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The electrostatic spraying apparatus 10 configa®diescribed above can be
used as shown in Fig. 2, for example. Fig. 2 shineshand-held electrostatic spraying
apparatus 10 having dimensions allowing the appsutat be held by one hand. In the
electrostatic spraying apparatus 10 shown in tizigrdm, all of the members shown in
the configuration diagram in Fig. 1 are accommatiatea cylindrical housing 20. The
nozzle (not shown) is arranged at one end 10aeitotigitudinal direction of the housing
20. The nozzle is arranged in the housing 20 thsu manner that the direction in
which the composition is discharged matches thgitoedinal direction of the housing 20
and the nozzle projects toward the skin. Sincdifhef the nozzle is arranged so as to
project toward the skin in the longitudinal directi of the housing 20, the spray
composition is less likely to adhere to the housamgl the coating can be stably formed.

[0042]

When the electrostatic spraying apparatus 10asab@d, a user, that is, a person
who forms a coating on his/her cosmetics applioatiegion through electrostatic
spraying, holds the apparatus 10 in their handd@nedts the one end 10a of the apparatus
10 at which the nozzle (not shown) is arranged tdveacosmetics application region to
be subjected to electrostatic spraying. Fig. 2vsha state in which the one end 10a of
the electrostatic spraying apparatus 10 is diretttdtie inner side of the forearm of the
user. Under these conditions, the apparatus 1@wisched on to perform the
electrostatic spraying method. When the apparHius turned on, an electric field is
generated between the nozzle and the skin. lenit@diment shown in Fig. 2, a high
positive voltage is applied to the nozzle, and skin serves as a negative electrode.
When the electric field is generated between thezleoand the skin, the spray
composition at the tip of the nozzle is polarizgdetectrostatic induction, thus shaping
the tip of the spray composition into a cone shagéen, electrified droplets of the spray
composition at the tip of the nozzle are dischargéal the air from the tip of the cone
toward the skin along the electric field. When t@mponent (a) used as a solvent
evaporates from the electrified spray compositignich has been discharged into the air,
the charge density of the surface of the spray ositipn becomes excessive, and the
spray composition spreads in the space while begmpgpatedly micronized due to
Coulomb repulsion and then reaches the skin. indase, by appropriately adjusting
the viscosity of the spray composition, it is pbksito cause the sprayed composition to
reach the cosmetics application region in the statéhich the composition is in a droplet
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form. Alternatively, while the composition is bgidischarged into the space, it is also
possible to evaporate the volatile substance usedsolvent from the droplets, solidify
the polymer having a coating formation ability usesda solute to form fibers while the
fibers are stretched and deformed due to an elguttiential difference, and deposit the
fibers onto the cosmetics application region. Whbe viscosity of the spray
composition is increased, for example, it is easydposit the composition in a fibrous
form onto the cosmetics application region. Acawgly, a porous coating composed of
a deposit of fibers is formed on the surface of chemetics application region. The
porous coating composed of a deposit of fibers alan be formed by adjusting the
distance between the nozzle and the skin, andaiteye applied to the nozzle.

[0043]

A high electric potential difference is generatetween the nozzle and the skin
while the electrostatic spraying method is beinggsmed. However, an impedance is
very large, and therefore, a current flowing inuanlan body is extremely small. The
inventors of the present invention confirmed thataent flowing in a human body while
the electrostatic spraying method is being perforisesmaller by several digits than a
current flowing in a human body due to static eleity generated in normal life, for
example.

[0044]

When the deposit of fibers is formed with the &lestatic spraying method, the
thickness of the fibers expressed as a diametarcofresponding circle is preferably 10
nm or more, and more preferably 50 nm or more. addiition, the thickness is preferably
3,000 nm or less, and more preferably 1,000 nness.| The thickness of the fibers can
be measured by observing the fibers magnified T0tfBes using a scanning electron
microscopy (SEM), for example, removing defectsgsnaf fibers, intersection of fibers,
and droplets) from the two-dimensional images & fibers, selecting any ten fibers,
drawing a line orthogonal to the longitudinal direx of each of the fibers, and reading
the diameter of the fiber directly.

[0045]
Although the above-mentioned fiber is a continu@ibsr having an infinite
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length in the formation principle, it is preferaltteat the fiber has a length at least 100
times longer than its thickness. In this spedificg a fiber having a length over 100
times than its thickness is defined as a “contisuiduer”. It is preferable that a coating
formed with the electrostatic spraying method @eous discontinuous coating including
the deposit of continuous fibers. The coatinguohsa form can be treated as one sheet
including an aggregate and is characterized bygbegny soft, and therefore, there is an
advantage in that the coating is unlikely to fahd even when a shearing force is applied
to the coating, and the coating has a good prop#rtpllowing to body movement.
Also, there is an advantage in that the coatingalgsod property of diffusing sweat from
the skin. Furthermore, there is an advantageanttte coating is easy to take off. In
contrast, a continuous coating having no poregisasy to take off and has a very low
property of diffusing sweat. Therefore, the skitikely to get sweaty.

[0046]

The fibrous spray composition reaches the cosmapplication region in a state
in which the composition is electrified. Since tla@n is also electrified as described
above, the fibers come into intimate contact wli tosmetics application region due to
an electrostatic force. Since the skin surfacdightly uneven due to skin texture or the
like, an anchor effect is obtained due to the unegss, and the fibers thus come into
further intimate contact with the surface of theroetics application region. After the
electrostatic spraying is finished in this mantiee, electrostatic spraying apparatus 10 is
turned off. Accordingly, the electric field betwethe nozzle and the skin vanishes, and
the electric charge on the skin surface is fixefls a result, the coating exhibits better
adhesion.

[0047]

Although, as the coating, the porous coating ooy the deposit of fibers has
been described above, the form of the coating tslimited thereto. A continuous
coating having no pores may be formed, and a paroating in a form other than the
deposit of fibers, for example, a porous coatingioled by forming a plurality of through
pores irregularly or regularly in a continuous @ugt that is, a discontinuous coating,
may be formed. As described above, a coating bavidesired shape can be formed by
adjusting the viscosity of the spray composititwg dlistance between the nozzle and the
skin, the voltage applied to the nozzle, and tke li
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[0048]

Although the distance between the nozzle and kiredepends on the voltage
applied to the nozzle, the distance of 50 mm orenasrd 150 mm or less is preferable in
order to successfully form the coating. The distabetween the nozzle and the skin can
be measured using a commonly used non-contactrsense like.

[0049]

Regardless of whether or not the coating formeti e electrostatic spraying
method is a porous coating, the basis weight ofctbeging is preferably 0.1 gAror
greater, and more preferably 1 g/aon greater. In addition, the basis weight is ity
30 g/nt or less, and more preferably 20 §/or less. For example, the basis weight of
the coating is preferably from 0.1 g/me 30 g/n%, and more preferably from 1 g#rto 20
g/m2. Setting the basis weight of the coating in thianmer makes it possible to
effectively prevent color transfer of the base-make cosmetics in the cosmetics
application region, while preventing the coatingnfircoming off as a result of the coating
becoming too thick.

[0050]

The electrostatic spraying step of electrostdsicapraying a composition
directly onto skin, thereby forming a coating refty a step of electrostatically spraying a
composition on skin onto which the cosmetics haaenbapplied (may simply be referred
to as skin), thereby forming a coating. A steplettrostatically spraying a composition
on a region other than skin, thereby forming a sleeposed of fibers, and then
applying the sheet to the skin is different frora #bove-described electrostatic spraying
step. Note that, prior to or subsequent to apjphicaof the cosmetics onto the skin,
cosmetics other than the above-described cosnmeéigse applied.

[0051]

The present invention may include a liquid agepplyng step of applying a
liquid agent containing one or more selected froatew polyols, and oils that are in
liquid form at 20C on the skin onto which the cosmetics have beelieal prior to or
subsequent to or both prior to and subsequeneteldttrostatic spraying step of forming
the coating on the cosmetics application regiomgushe above-described electrostatic
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spraying. When the liquid agent applying stepeggrmed, the coating formed in the
electrostatic spraying step easily bonds with thesneetics application region.
Therefore, the coating comes into highly intimatntact with the skin, and the
transparency is improved. For example, a levdedihce is unlikely to be generated
between the end portion of the coating and the, siid thus the adhesion between the
coating and the skin is improved. As a result, ¢bating is unlikely to come off or
crack. Furthermore, the colors of the make-up ebes are barely concealed, and a
more natural appearance is obtained, and the goaimlifficult to visually confirm.
When the coating is a porous coating composedd#pmsit of fibers, which is a more
preferable embodiment, adhesion to the skin is Hegpite being of high porosity, and a
large capillary force is likely to be generated.urtRermore, use of fine fibers makes it
easy to increase the specific surface area ofdhaup coating.

[0052]

In particular, by performing the liquid agent app) step subsequent to the step
of forming a porous coating composed of a depddibers in the electrostatic spraying
step, a moisturizing liquid agent holding coatimgwhich the liquid agent is present
between the fibers included in the porous coatimdja on the surfaces of the fibers is
formed. Accordingly, the adhesion of the coatisgniproved, and the transparency of
the coating when visually confirmed is maintainednoproved. In particular, when the
coating is colorless and transparent or coloredtemtsparent, the coating is difficult to
visually confirm, and thus can be made to look fliegural skin. When the coating is
colored and transparent, the coating has a feefitignsparency and thus can be made to
look like part of the skin.

[0053]

When the liquid agent to be used in the liquidnaggpplying step contains
water, examples of the liquid agent include liqusdeh as water, an aqueous solution,
and an aqueous dispersion, gels thickened usingicaener, polar oils, oil agents
containing 10 mass% or greater of polar oil, anthmpoil-containing emulsions (O/W
emulsions and W/O emulsions).

[0054]
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When the liquid agent to be used in the liquidrnaggpplying step includes
polyols, examples of the polyols include alkylengcgls such as ethylene glycol,
propylene glycol, 1, 3- propanediol, and 1, 3-bdiak polyalkylene glycols such as
diethylene glycol, dipropylene glycol, polyethyleggcol and polypropylene glycol;
glycerins such as glycerin, diglycerin and triglyjoe Of these, from the viewpoint of
usability such as smooth application, ethylenedajlygolyethylene glycol, 1, 3-butandiol,
dipropylene glycol, polyethylene glycol, glycerimch diglycerin are preferable, and
propylene glycol and 1, 3-butandiol are more pedita.

[0055]

On the other hand, when the liquid agent to be us¢he liquid agent applying
step includes an oil that is in a liquid form af@(Qthis oil is also referred to as “liquid
oil” hereinafter), examples of the oil, which isanliquid form at 20°C, include linear or
branched hydrocarbon oils such as liquid paraffght isoparaffin, liquid isoparaffin,
squalane, and squalene; ester oils such as aqilamtluding jojoba oil and olive oil, an
animal oil including liquid lanolin, monoalcoholtfa acid ester, and polyhydric alcohol
fatty acid ester; and silicone oils such as dinletilysiloxane,
dimethylcyclopolysiloxane, methylphenylpolysiloxameethylhydrogenpolysiloxane, and
higher alcohol modified organopolysiloxane. Ofdefrom the viewpoint of usability
such as smooth application, the hydrocarbon oilspantar oils such as the ester oils, the
plant oils containing a triglyceride etc., and tiibcone oils are preferable, and the
hydrocarbon oils, the ester oils, and the triglgeeare more preferable. The liquid oils
selected from these oils can be used alone omibir@tion of two or more.

[0056]

Examples of the above-mentioned hydrocarbon eidude liquid paraffin,
squalane, squalene, n-octane, n-heptane, cyclobeXaht isoparaffin, and liquid
isoparaffin, and liquid paraffin and squalane arefgrable from the viewpoint of
usability. The viscosities of the hydrocarbon @its30°C are preferably 10 mBaor
more, and more preferably 30 m#®ar more, from the viewpoint of bringing the
electrostatically sprayed coating into intimate tash with the skin. From these
viewpoints, the total content of isododecane, igallecane, and hydrogenated
polyisobutene, which have a viscosity of less th@mPas at 30°C, in the liquid agent is
preferably 10 mass% or less, more preferably 5 ¥hamsless, even more preferably 1
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mass% or less, and even more preferably 0.5 masd#ss) or alternatively, none of
these oils need to be contained in the liquid agent

Similarly, from the viewpoint of bringing the eteastatically sprayed coating
into intimate contact with the skin, a viscositytieé ester oil and silicone oil is preferably
10mPas at more, and more preferably 30nsRa more at 30°C.

Here, the viscosity is measured using a BM tygeameter (manufactured by
Tokimec Inc.; measurement condition: rotor No.@d ygm, 1 minute) at 30°C. It should
be noted that from the same viewpoint, the totahteat of ether oils such as
cetyl-1,3-dimethyl butyl ether, dicapryl etheradityl ether, diisostearyl ether in the liquid
agent is preferably 10 mass% or less, more prdjefaimass% or less, and even more
preferably 1 mass% or less.

[0057]

Polar oils that are in a liquid form at 20°C cam preferably used as the
above-mentioned liquid oil, and examples thereoflue ester oils, plant oils
(triglycerides), higher alcohols of branched fatigids or unsaturated fatty acids,
antiseptics, and silicone oils. These liquid o#é be used alone or in combination of
two or more.

[0058]

Examples of the above-mentioned ester oils inckesters between a linear or
branched fatty acid and a linear or branched alcoha polyhydric alcohol. Specific
examples thereof include isopropyl myristate, cetglanoate, octyldodecyl myristate,
isopropyl palmitate, butyl stearate, hexyl laurateyristyl myristate, decyl oleate,
hexyldecyl dimethyloctanoate, cetyl lactate, mytidactate, lanolin acetate, isocetyl
stearate, isocetyl isostearate, cholesteryl 12dxydtearate, ethylene glycol
di-2-ethylhexanoate, dipentaerythritol fatty acisteg, N-alkyl glycol monoisostearate,
neopentyl glycol dicaprate, diisostearyl malateycetin di-2-heptylundecanoate,
trimethylolpropane tri-2-ethylhexanoate, trimethgtopane triisostearate, pentaerythrite
tetra-2-ethylhexanoate, glyceryl tri-2-ethylhexaepatrimethylolpropane triisostearate,
cetyl 2-ethylhexanoate, 2-ethylhexyl palmitate,tlhexyl naphthalene dicarboxylic
acid, (12- to 15- carbon) alkyl benzoate, cetesoylonanoate, glycerin
tri(caprylate/caprate), butylene glycol (dicaprglatprate), glyceryl trilaurate, glyceryl
trimyristate, glyceryl tripalmitate, glyceryl trostearate, glyceryl
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tri-2-heptylundecanoate, glyceryl tribehenate, gtyt tri-palm-oil fatty acid, castor oil
fatty acid methyl ester, oleyl oleate, 2-heptylurndepalmitate, diisobutyl adipate,
N-lauroyl-L-glutamate-2-octyldodecyl ester, di-2pbundecyl adipate, ethyllaurate,
di-2-ethylhexyl sebacate, 2-hexyldecyl myristateheRyldecyl palmitate, 2-hexyldecyl
adipate, diisopropyl sebacate, di-2-ethylhexyl mate, triethyl citrate, 2-ethylhexyl
p-methoxycinnamate, and tripropylene glycol dipatel

[0059]

From the viewpoint of bringing the electrostatigabprayed coating into
intimate contact with the skin and from the viewpaf great feeling when applied on the
skin, the ester oil preferably includes at least ester oil selected from octyldodecyl
myristate, myristyl myristate, isocetyl stearasmcetyl isostearate, cetearylisononanoate,
diisobutyl adipate, di-2-ethylhexyl sebacate, ispyt myristate, isopropyl palmitate,
diisostearyl malate, neopentyl glycol dicaprat@- (b 15- carbon) alkyl benzoate, and
glycerin tri(caprylate/caprate), more preferablgludes at least one ester oil selected
from isopropyl myristate, isopropyl palmitate, dssearyl malate, neopentyl glycol
dicaprate, (12- to 15- carbon) alkyl benzoate, glyderin tri(caprylate/caprate), and even
more preferably includes at least one ester odcsetl from neopentyl glycol dicaprate,
(12- to 15- carbon) alkyl benzoate, and glyceiicdprylate/caprate).

[0060]

Fatty acid triglycerides are preferable as thglyiteride, and are contained in
olive oil, jojoba oil, macadamia nut oil, meadowfoaoil, castor oil, safflower olil,
sunflower oil, avocado oil, canola oil, apricot ike¥ oil, rice germ oil, and rice oil, for
example.

[0061]
Examples of the higher alcohols include liquidhag alcohols with 12 to 20
carbon atoms, and specific examples thereof indeaiearyl alcohol and oleyl alcohol.

[0062]
Examples of the antiseptics include phenoxyethanethyl p-hydroxybenzoate,
ethyl p-aminobenzoate, isobutyl p-hydroxybenzotpropyl p-hydroxybenzoate, ethyl
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p-hydroxybenzoate, butyl p-hydroxybenzoate, progyhydroxybenzoate, benzyl
p-hydroxybenzoate, and ethyl hexanediol.

[0063]

Examples of the silicone oils include dimethylmilgxane,
dimethylcyclopolysiloxane, methylphenylpolysiloxameethylhydrogenpolysiloxane, and
higher alcohol modified organopolysiloxane.

The kinetic viscosities of the silicone oils af@5are preferably 3 m#s, more
preferably 4 mr#fs, and even more preferably 5 #imor greater, and are preferably 30
mme/s or less, more preferably 20 fimor less, and even more preferably 102faror
less, from the viewpoint of bringing the electréistly sprayed coating into intimate
contact with the skin.

Of these, from the viewpoint of bringing the etestatically sprayed coating
into intimate contact with the skin, dimethylpolgsiane is preferably contained.

[0064]

It is preferable that the liquid agent contairigjaid oil, and the content of the
liquid oil in the liquid agent is preferably 0.1 8386 or greater, more preferably 0.5
mass% or greater, and even more preferably 5 massgfigater. In addition, the content
thereof is preferably 100 mass% or less. The oomtiethe liquid oil in the liquid agent
is preferably from 0.1 to 100 mass%, and more pabfg from 0.5 to 100 mass%.

[0065]

When the liquid agent contains the polar oilsipreferable that the liquid agent
contains water and the polar oil from the viewpahtenhancing the adhesion of the
coating to the skin, and the total content of wated the polar oil in the liquid agent is
preferably 40 mass% or more and 100 mass% or lgdso, from the viewpoint of
stability, the liquid agent may contain a surfattanpolymer, and a thickener, and from
the viewpoint of improving the adhesion to the siimd the moisturizing performance
with respect to the coating, the liquid agent maytain an oil agent that is in a solid form
at 30°C, such as vaseline, cetanol, stearyl alcalnol ceramide.

From similar view points, when the liquid agenttmins the polyol, it is
preferable that the liquid agent contains water #rad polyol from the viewpoint of
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enhancing the adhesion of the coating to the skid, the total content of water and the
polyol in the liquid agent is preferably 40 massefnore and 100 mass% or less. Also,
from the viewpoint of stability, the liquid agenegncontain a surfactant, a polymer, and a
thickener, and from the viewpoint of improving tlelhesion to the skin and the
moisturizing performance with respect to the captthe liquid agent may contain an oil
agent that is in a solid form at 30°C, such as liresecetanol, stearyl alcohol, and
ceramide.

[0066]

Even when one of water, polyol and the liquidi®iised in the liquid agent, it is
preferable that the liquid agent has a viscositghmiut 5,000 mPs or less at 25°C from
the viewpoint of improving the adhesion of the @matformed with the electrostatic
spraying method to the skin. The viscosity ofltheid is measured with the method as
described above.

Furthermore, from the viewpoint of improving thehasion of the coating
formed with the electrostatic spraying method te $kin, the content dfhe coloring
pigments in the liquid is preferably 0.1 mass% or less, more preferably 0.05
mass% or less, and even more preferably 0.001 mass% or less. In the present
invention, the coloring pigment doesn’t include transparent pigment, and

white pigment is included in the coloring pigment.

[0067]

The liquid agent including water, polyol or thquid oil can be applied on the
skin with various methods. For example, a thiretayf the liquid agent can be formed
by applying the liquid agent on the skin with gpoging method, a sprinkling method, or
the like, and performing a step of spreading theidi agent to cause the liquid agent to
bond with the skin or the coating. In the stepspfeading the liquid agent, a method
such as smearing using the user’s own finger, lastath as an applicator, or the like can
be applied, for example. Although it is sufficignthe liquid agent is merely dripped or
sprinkled, performing the spreading step make®odésible to cause the liquid agent to
bond with the skin or the coating, thus making dsgible to sufficiently improve the
adhesion of the coating. As another method, a ldyer of the liquid agent can be
formed by spraying the liquid agent on the skim this case, it is not particularly
necessary to separately spread the liquid agent,abspreading operation may be



10

15

20

25

30

25

performed after spraying. It should be noted thiaen the liquid agent is applied after
the coating is formed, a sufficient amount of tiggitl agent is applied on the skin, and
excessive liquid agent can be removed by perforraistep of bringing a sheet material
into contact with an area on which the liquid adeag been applied.

[0068]

It is sufficient if the amount of the liquid agegplied on the skin or the coating
is set to be a necessary and sufficient amount whiich the adhesion between the skin
and the coating is improved. When the liquid agemitains the liquid oil, from the
viewpoint of obtaining reliable adhesion between skin and the coating, the amount of
the liquid agent applied on the skin is set suelt the basis weight of the liquid oil is
preferably 0.1 g/fmor more, and more preferably 0.2 §/or more, and in addition, the
basis weight of the liquid oil is preferably 40 g/t less, and more preferably 35 §/on
less. The amount of the liquid agent applied enskin is set such that the basis weight
of the liquid oil is preferably 0.1 gfvor more and 40 g/fror less, and more preferably
0.2 g/nf or more and 35 g/fror less.

From the viewpoint of improving the adhesion baetwé¢he skin and the coating
and improving the transparency, the amount ofithed agent applied on the skin or the
coating is preferably 5 g/for more, more preferably 10 ofrar more, and even more
preferably 15 g/rhor more, and in addition, the amount is preferdig/nf or less, and
more preferably 45 g/?mr less.  Furthermore, the cosmetics other thatiquid agent
may be applied on the skin before or after thadigqgent is applied.

[0069]

The coating formation method as described abowesésul as various beauty
treatment methods that are not intended to be asedmethod of performing operation,
treatment, or diagnosis of a human body. For thepgse of beauty treatment, the
coating formation method according to the presevention can be applied to whitening
of skin at the cosmetics application region, colmeat of specks on skin, concealment
of dullness/dark areas of skin, concealment of kiem of skin, shading of skin,
protection of skin from ultraviolet rays, and maistation of skin, for example.

[0070]
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Although the present invention has been describased on the preferred
embodiment above, the present invention is nottdichito the above-mentioned
embodiment. In the above-mentioned embodimentersop who wants to form a
coating on his/her skin holds the electrostati@gpg apparatus 10 and generates an
electric field between the conductive nozzle of #pparatus 10 and his/her skin, for
example. However, a person who wants to form éirgpan his/her skin need not hold
the electrostatic spraying apparatus 10 as lora &bectric field is generated between the
conductive nozzle and the skin.

[0071]

With respect to the above-described embodimeatptlesent invention further
discloses the following aspects of the coating ftfam method.

<1>

A coating formation method including an electrostaspraying step of
electrostatically spraying a composition directiypta a skin surface onto which
powder-containing cosmetics have been coated,lidéoeming a coating on the skin,

wherein the composition contains a componentr{d)eacomponent (b) below:

(a) one or more volatile substances selected fsater, alcohols, and ketones;
and

(b) a polymer having a coating formation ability.

[0072]

<2>

The coating formation method as set forth in aagd>, further including a
liquid agent applying step of applying a liquid ageontaining one or more selected from
water, polyols, and oils that are in liquid form Z0°C on the skin onto which the
cosmetics have been coated,

wherein the liquid agent applying step is perfaimsubsequent to the
electrostatic spraying step.

<3>

The coating formation method as set forth in @ag2>, wherein, in a case
where the liquid agent to be used in the liquidnagmplying step contains water, the
liquid agent is one or more selected from liquidshsas water, an aqueous solution, and
an aqueous dispersion, gels thickened using aeihgk polar oils, oil agents containing
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10 mass% or greater of polar oil, and polar oiltaoning emulsions (O/W emulsions and
W/O emulsions).

<4>

The coating formation method as set forth in @asi2> or <3>, wherein, in a
case where the liquid agent to be used in thediggent applying step contains an oil that
is in liquid form at 20C, examples of the oil include: linear or branchgdrocarbon oils
such as liquid paraffin, light isoparaffin, liquisbparaffin, squalane, and squalene; ester
oils such as a plant oil including jojoba oil and/@ oil, an animal oil including liquid
lanolin, monoalcohol fatty acid ester, and polyly@icohol fatty acid ester; and silicone
oils such as dimethylpolysiloxane, dimethylcyclosibxane,
methylphenylpolysiloxane, methylhydrogenpolysilogarand higher alcohol modified
organopolysiloxane, and, of these, the oil is omemwre selected preferably from
hydrocarbon oils and polar oils such as ester plsjt oils containing a triglyceride etc.,
and silicone oils, and more preferably from hydrboa oils, ester oils, and triglyceride.

<5>

The coating formation method as set forth in a@aust>, wherein the
hydrocarbon oils are one or more selected fromidiquaraffin, squalane, squalene,
n-octane, n-heptane, cyclohexane, light isoparadii liquid isoparaffin, and preferably
one or more selected from liquid paraffin and saoel

<6>

The coating formation method as set forth in @atxd>, wherein examples of
the ester oils include esters between a linearrandhed fatty acid and a linear or
branched alcohol or a polyhydric alcohol, and dmeekamples thereof include isopropyl
myristate, cetyl octanoate, octyldodecyl myristagmpropyl palmitate, butyl stearate,
hexyl laurate, myristyl myristate, decyl oleatexyldecyl dimethyloctanoate, cetyl
lactate, myristyl lactate, lanolin acetate, isocetgarate, isocetyl isostearate, cholesteryl
12-hydroxystearate, ethylene glycol di-2-ethylhedar, dipentaerythritol fatty acid ester,
N-alkyl glycol monoisostearate, neopentyl glycatagirate, diisostearyl malate, glycerin
di-2-heptylundecanoate, trimethylolpropane tri-Byfiexanoate, trimethylolpropane
triisostearate, pentaerythrite tetra-2-ethylhexsmoaglyceryl tri-2-ethylhexanoate,
trimethylolpropane triisostearate, cetyl 2-ethylwesate, 2-ethylhexyl palmitate,
diethylhexyl naphthalene dicarboxylic acid, (12- i®%- carbon) alkyl benzoate,
cetearylisononanoate, glycerin tri(caprylate/cagrat  butylene glycol
(dicaprylate/caprate), glyceryl trilaurate, glyderyimyristate, glyceryl tripalmitate,
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glyceryl triisostearate, glyceryl tri-2-heptylun@é®oate, glyceryl tribehenate, glyceryl
tri-palm-oil fatty acid, castor oil fatty acid methester, oleyl oleate, 2-heptylundecyl
palmitate, diisobutyl adipate, N-lauroyl-L-glutaree?-octyldodecyl ester,
di-2-heptylundecyl adipate, ethyllaurate, di-2-dtlexyl sebacate, 2-hexyldecyl
myristate, 2-hexyldecyl palmitate, 2-hexyldecyl pde, diisopropyl sebacate,
di-2-ethylhexyl succinate, triethyl citrate, 2-etmgxyl p-methoxycinnamate, and
tripropylene glycol dipivalate.

[0073]

<7>

The coating formation method as set forth in a&aust>, wherein the
triglyceride is preferably a fatty acid triglycegidand examples thereof include olive oil,
jojoba oil, macadamia nut oil, meadowfoam oil, oasil, safflower oil, sunflower oil,
avocado oil, canola oil, apricot kernel oil, riceria oil, and rice bran oil.

<8>

The coating formation method as set forth in cdagd>, wherein examples of
the higher alcohol include liquid higher alcoholghal2 to 20 carbon atoms, and specific
examples thereof include isostearyl alcohol angl a@eohol.

<9>

The coating formation method as set forth in @atxd>, wherein examples of
the antiseptics include phenoxyethanol, methyl @rtyybenzoate, ethyl
p-aminobenzoate, isobutyl p-hydroxybenzoate, igmgrop-hydroxybenzoate, ethyl
p-hydroxybenzoate, butyl p-hydroxybenzoate, progyhydroxybenzoate, benzyl
p-hydroxybenzoate, and ethyl hexanediol.

<10>

The coating formation method as set forth in cdagd>, wherein examples of
the silicone oils include dimethylpolysiloxane, dithylcyclopolysiloxane,
methylphenylpolysiloxane, methylhydrogenpolysilogarand higher alcohol modified
organopolysiloxane.

<11>

The coating formation method as set forth in ang of clauses <2> to <10>,
wherein the liquid agent preferably contains aitiquil, and the content of the liquid oil
in the liquid agent is preferably 0.1 mass% or @gneanore preferably 0.5 mass% or
greater, and even more preferably 5 mass% or gréstereferably 100 mass% or less,
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and is preferably from 0.1 to 100 mass%, and mate@bly from 0.5 to 100 mass%.

[0074]

<12>

The coating formation method as set forth in ang of clauses <2> to <11>,
wherein, in a case where the liquid agent contaipslar oil, the liquid agent contains
water and a polar oil, and preferably contains watel a polar oil in a total amount of
from 40 to 100 mass%.

<13>

The coating formation method as set forth in ang of clauses <2> to <12>,
wherein the liquid agent may contain a surfactarpgpolymer, and a thickener, and may
contain an oil agent that is in solid form at°G0 such as Vaseline, cetanol, stearyl
alcohol, and ceramide.

[0075]

<14>

The coating formation method as set forth in amy of clauses <2> to <13>,

wherein, in the electrostatic spraying step, aopsrcoating composed of a
deposit of fibers is formed, and

in the subsequent liquid agent applying step, stnazing liquid agent holding
coating in which a moisturizing liquid agent is ggat between the fibers included in the
coating and/or on surfaces of the fibers is forragdapplying the liquid agent onto the
coating formed on the skin onto which the powdartaming cosmetics have been
coated.

<15>

The coating formation method as set forth in ang of clauses <2> to <14>,
wherein, in the liquid agent applying step, thesmarency of the coating is maintained
by applying the liquid agent onto the coating fodmen the skin onto which the
powder-containing cosmetics have been coated.

<16>

The coating formation method as set forth in ang of clauses <1> to <15>,
wherein, in the electrostatic spraying step, themusition is electrostatically sprayed
onto the skin to form a porous coating.
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[0076]

<17>

The coating formation method as set forth in amy of clauses <1> to <16>,

wherein in the electrostatic spraying step, aotedetatic spraying apparatus is
used to electrostatically spray the compositiontlom skin to form a porous coating
including a deposit of fibers, and

the electrostatic spraying apparatus comprises:
a container in which the composition is accommatjate
a nozzle from which the composition is discharged;
a supply device that supplies the composition accodated in the container to the
nozzle; and
a power source that applies a voltage to the nozzle

<18>

The coating formation method as set forth in ang of clauses <1> to <17>,
wherein the vapor pressure of the volatile substarica) at 20°C is preferably 0.01 kPa
or more and 106.66 kPa or less, more preferably KPR or more and 66.66 kPa or less,
even more preferably 0.67 kPa or more and 40.000kRess, and even more preferably
1.33 kPa or more and 40.00 kPa or less.

<19>

The coating formation method as set forth in ang of clauses <1> to <18>,
wherein the volatile substance of (a) is alcohol,

chain aliphatic monohydric alcohols, cyclic alipbanonohydric alcohols, and
aromatic monohydric alcohols are preferably usethasalcohol, these alcohols can be
used alone or in combination of two or more, and

ethanol, isopropyl alcohol, butyl alcohol, phetiyi¢ alcohol, propanol, and
pentanol are particularly preferably used as tbetwal.

<20>

The coating formation method as set forth in ang of clauses <1> to <19>,
wherein the volatile substance of (a) is at least emember selected from ethanol,
isopropyl alcohol, butyl alcohol, and water, prafdy at least one member selected from
ethanol and butyl alcohol, and more preferablyratha

<21>

The coating formation method as set forth in ang of clauses <1> to <20>,
wherein the polymer of (b) having a coating formatability is a substance that can be
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dissolved in the volatile substance of (a) andudets water-soluble polymers and
water-insoluble polymers, and here, the term “d&Sorefers to a state in which a
substance is in a dispersed state at 20°C andigpersion is uniform when visually
observed, and preferably transparent or translweken visually observed.

[0077]

<22>

The coating formation method as set forth in @au®1>, wherein the
water-soluble polymers having a coating formatibilityg are one or more water-soluble
macromolecules selected from naturally-occurrintympers such as pullulan, hyaluronic
acid, chondroitin sulfate, polyglutamic acid, modified corn starch3-glucan,
glucooligosaccharide, mucopolysaccharide such partmeand keratosulfate, cellulose,
pectin, xylan, lignin, glucomannan, galacturonidapsyllium seed gum, tamarind seed
gum, gum arabic, gum traganth, water-soluble saybgalysaccharide, alginic acid,
carrageenan, laminaran, agar (agarose), fucoidathyim cellulose, hydroxypropyl
cellulose, hydroxypropyl methyl cellulose; partyaliaponified polyvinyl alcohol (when
not used in combination with a cross-linking agettyv saponified polyvinyl alcohol;
polyvinyl pyrrolidone (PVP); polyethylene oxide; dansodium polyacrylate, and
preferably one or more water-soluble macromolecatdscted from pullulan, partially
saponified polyvinyl alcohol, low saponified polyyi alcohol, polyvinyl pyrrolidone,
and polyethylene oxide.

<23>

The coating formation method as set forth in &au1>, wherein the
water-insoluble polymers having a coating formatiability are one or more
water-insoluble polymers selected from completelgasified polyvinyl alcohol, which
can be insolubilized after the formation of a aogti partially saponified polyvinyl
alcohol, which can be cross-linked after the foromatof a coating when used in
combination with a cross-linking agent; oxazolineodified silicone such as a
poly(N-propanoylethyleneimine)-grafted dimethylggmef-aminopropylmethylsiloxane
copolymer; polyvinylacetal diethylamino acetate;inz§main component of corn
proteins); polyester; polylactic acid (PLA); an i resin such as a polyacrylonitrile
resin or a polymethacrylic acid resin; a polystgrarsin; a polyvinyl butyral resin; a
polyethylene terephthalate resin; a polybutylemeptiethalate resin; a polyurethane resin;
a polyamide resin; a polyimide resin; and a polyiimide resin, and preferably one or
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more water-insoluble polymers selected from conepfesaponified polyvinyl alcohol,
which can be insolubilized after the formation afaating, partially saponified polyvinyl
alcohol, which can be cross-linked after the foramabf the nanofiber when used in
combination with a cross-linking agent, a polyvirmtyral resin, oxazoline modified
silicone such as ay poly(N-propanoylethyleneimine)-grafted dimethysiéne /
y-aminopropylmethylsiloxane copolymer, water-solybbdyester, and zein.

<24>

The coating formation method as set forth in ang of clauses <1> to <23>,
wherein the content of the component (a) in themusition is preferably 50 mass% or
more, more preferably 55 mass% or more, and ever preferably 60 mass% or more,
the content of the component (a) in the composisopreferably 98 mass% or less, 96
mass% or less, and 94 mass% or less, and the taiteéhe component (a) in the
composition is preferably 50 mass% or more and 88si# or less, more preferably 55
mass% or more and 96 mass% or less, and even medeggbly 60 mass% or more and
94 mass% or less.

<25>

The coating formation method as set forth in ang of clauses <1> to <24>,
wherein the content of the component (b) in the pasition is preferably 2 mass% or
more, more preferably 4 mass% or more, and evep preferably 6 mass% or more, the
content of the component (b) in the compositioprsferably 50 mass% or less, more
preferably 45 mass% or less, and even more préyet@mass% or less, and the content
of the component (b) in the composition is prefgr@&mass% or more and 50 mass% or
less, more preferably 4 mass% or more and 45 mas$8és, and even more preferably 6
mass% or more and 40 mass% or less.

<26>

The coating formation method as set forth in ang of clauses <1> to <25>,
wherein the composition includes only the comporfapand component (b) or includes
other components in addition to the componentr{d)the component (b), and

the other components include a plasticizer for ploéymer of (b) having a
coating formation ability, a coloring pigment, axtender pigment, a dye, a surfactant, a
UV protection agent, a flavoring agent, a repejlart antioxidant, a stabilizer, an
antiseptic, and various vitamins.

[0078]
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<27>

The coating formation method as set forth in @ag6>, wherein when the
composition includes the other components, thedopgaportion of the other components
is preferably 0.1 mass% or more and 30 mass% sy &l more preferably 0.5 mass%
or more and 20 mass% or less.

<28>

The coating formation method as set forth in ang of clauses <1> to <27>,
wherein the viscosity of the composition is prelidyal mPas or more, more preferably
10 mPas or more, and even more preferably 50 mBa more, at 25°C, the viscosity of
the composition is preferably 5,000 méar less, more preferably 2,000 n&Par less,
and even more preferably 1,500 nsPar less, at 25°C, and the viscosity of the
composition is preferably 1 mBaor more and 5,000 miBaor less, more preferably 10
mPas or more and 2,000 mBaor less, and even more preferably 50 siBamore and
1,500 mPss or less, at 25°C.

<29>

The coating formation method as set forth in ang of clauses <1> to <28>,
wherein an electrostatic spraying method is perfatrasing an electrostatic spraying
apparatus,

the electrostatic spraying apparatus includesdzaezle, and

the nozzle is made of a conductor including variconductors typified by metal
or a non-conductor such as plastic, rubber, orntieraand has a shape allowing the
composition to be discharged from the tip of thezte

<30>

The coating formation method as set forth in ang of clauses <1> to <29>,
wherein the electrostatic spraying method is peréat using an electrostatic spraying
apparatus,

the electrostatic spraying apparatus includesidzzle and a housing,

the nozzle is arranged at one end, in a longialdimection, of the housing, and

the nozzle is arranged in the housing in such mnerathat the direction in which
the composition is discharged matches the longialdiirection of the housing and the
nozzle projects toward the skin.

<31>

The coating formation method as set forth in ang of clauses <1> to <30>,
wherein in the sprayed composition, the volatilessance used as a solvent is evaporated
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from droplets, and the polymer having a coatingnition ability used as a solute is
solidified to form fibers while the fibers are stieed and deformed due to an electric
potential difference.

[0079]

<32>

The coating formation method as set forth in ang of clauses <1> to <31>,
wherein the electrostatic spraying method is peréat using an electrostatic spraying
apparatus,

the electrostatic spraying apparatus includesdzaeale, and

the distance between the nozzle and the skirt s $® 50 mm or more and 150
mm or less.

<33>

The coating formation method as set forth in ang of clauses <1> to <32>,
wherein the basis weight of the coating formed i electrostatic spraying method is
preferably 0.1 g/fhor more, and more preferably 1 g/or more, the basis weight of the
coating is preferably 30 g/fwr less, and more preferably 20 §/am less, and the basis
weight of the coating is preferably 0.1 §/mr more and 30 g/mor less, and more
preferably 1 g/rhor more and 20 g/fror less.

<34>

The coating formation method as set forth in ang of clauses <2> to <33>,
wherein, in a case where the liquid agent to bel usehe liquid agent applying step
contains water, the liquid agent is one or morecietl from liquids such as water, an
agueous solution, and an aqueous dispersion,lgekeihed using a thickener, polar oils,
oil agents containing 10 mass% or greater of pmlaand polar oil-containing emulsions
(O/W emulsions and W/O emulsions).

<35>

The coating formation method as set forth in ang of clauses <2> to <34>,
wherein when the liquid agent to be used in thaidigggent applying step includes an oil
that is in a liquid form at 20°C, examples of thi iaclude linear or branched
hydrocarbon oils such as liquid paraffin, lightpaeaffin, liquid isoparaffin, squalane, and
squalene; ester oils such as a plant oil incluglijgba oil and olive oil, an animal oil
including liquid lanolin, monoalcohol fatty acidtes and polyhydric alcohol fatty acid
ester; and silicone oils such as dimethylpolysifexa dimethylcyclopolysiloxane,
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methylphenylpolysiloxane, methylhydrogenpolysilogarand higher alcohol modified
organopolysiloxane, and the oil is one or morecsetk preferably from the hydrocarbon
oils and polar oils such as the ester oils, thatpids containing a triglyceride etc., and
the silicone oils, and more preferably from the rogdrbon oils, the ester oils, and the
triglyceride.

<36>

The coating formation method as set forth in ang of clauses <2> to <35>,
wherein it is preferable that the liquid agent eamt the liquid oil,

the content of the liquid oil in the liquid agestpreferably 0.1 mass% or more,
more preferably 0.5 mass% or more, and even matermpbly 5 mass% or more, the
content of the liquid oil in the liquid agent isefegrably 100 mass% or less, and the
content of the liquid oil in the liquid agent iseperably 0.1 mass% or more and 100
mass% or less, more preferably 0.5 mass% or maiel@d mass% or less, and even
more preferably 5 mass% or more and 100 mass%sr le

[0080]

<37>

The coating formation method as set forth in ang of clauses <2> to <36>,
wherein when the liquid agent contains the polgritois preferable that the liquid agent
contains water and the polar oil, and that thel wtatent of water and the polar oil is
preferably 40 mass% or more and 100 mass% or less.

<38>

The coating formation method as set forth in ang of clauses <2> to <37>,
wherein it is preferable that the liquid agent eamd a surfactant, a polymer, and a
thickener, and that the liquid agent contains &agent that is in a solid form at 30°C,
such as vaseline, cetanol, stearyl alcohol, arahtee.

<39>

The coating formation method as set forth in ang of clauses <2> to <38>,
wherein when the liquid agent contains the liquikl the amount of the liquid agent
applied on the skin is set such that the basistweifithe liquid oil is preferably 0.1 g/m
or more, and more preferably 0.2 §/ot more, the basis weight is preferably 40%ém
less, and more preferably 35 g/or less, and the basis weight is preferably 0nf* gt
more and 40 g/fror less, and more preferably 0.2 §fn more and 35 g/fror less, and

the amount of the liquid agent applied on the skithe coating is preferably 5
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g/m? or more, more preferably 10 g”rar more, and even more preferably 15 gfm
more, and the amount is preferably 50 g¢émless, and more preferably 45 §/on less.

Examples
[0081]

Hereinafter, the present invention will be desdilmore specifically by way of
examples. However, the scope of the present iiorerg not limited to these examples.
Unless otherwise stated, “%” means “mass%"”.

[0082]
Test Example 1
Example 1

(1) Application of base-make up cosmetics

A powder foundation shown in Table 1 below wasduseThis foundation was
applied onto the back of a person’s hand.

(2) Preparation of spray composition

99.5% Ethanol was used as the component (a) ofsgmay composition.
Polyvinyl butyral was used as the component (b{pjtosteryl/octyl dodecyl)lauroyl
glutamate (manufactured by Ajinomoto Co., Inc.,ddPS-203) was used as another
component. The blend proportion of ethanol asctiraponent (a) was 80%, that of the
component (b) was 14%, and that of di(phytostecyladodecyl)lauroyl glutamate as the
other component was 6%.

(2) Electrostatic spraying step

The electrostatic spraying method was performed 20 seconds onto a
cosmetics application region, using the electrizstsppraying apparatus 10 having the
configuration shown in Fig. 1 and the external apaece shown in Fig. 2. The
electrostatic spraying method was performed urideconditions described below.

- Applied voltage: 10 kV

- Distance between conductive nozzle and skin:ra60

- Discharge amount of spray composition: 5 ml/h

- Environment: 2%C, 30%RH

A porous coating composed of a deposit of fibexs fermed spanning the entire
cosmetics application region with this electrostapraying. The coating had a circular
shape with a diameter of about 4 cm, and had a ofassout 5.5 mg. The thickness of
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the fibers measured using the above-described ohethe 506 nm.

[0083]
Example 2

A cream foundation shown in Table 1 was used as-b@ke up cosmetics. A
porous coating composed of a deposit of fibers edgined as in Example 1, except for
this aspect.

[0084]
Example 3

A liquid foundation shown in Table 1 was used asesmake up cosmetics.
The electrostatic spraying was performed immedisaéter the application of the liquid
foundation. The component (b) in the spray contpwsiwas as shown in Table 2. A
porous coating composed of a deposit of fibers etdained as in Example 1, except for
this aspect.

[0085]
Example 4

A concealer shown in Table 1 was used as base-mpkeosmetics. The
component (b) in the spray composition was as shiowFable 2. A porous coating
composed of a deposit of fibers was obtained &xample 1, except for this aspect.

[0086]
Example 5

After a porous coating composed of a deposit bérf was formed on the
surface of the cosmetics application region ineleetrostatic spraying step in Example 1,
a liquid agent applying step of applying a liquigeat was performed. In the liquid
agent applying step, 80 mg of a cosmetic milkyolotA was used as the liquid agent.
Table 4 shows the composition of the cosmetic mitkion A. The cosmetic milky
lotion A was spread so as to have an area withmeater of 4 cm or greater and less than
6 cm (diameter 5 cm) using a finger, and allowetddnd with the cosmetics application
region, so that a thin layer was thus formed onctieting. The amount of the dripped
cosmetic milky lotion A was 80 mg, and the amoumveuch that the presence of the
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cosmetic milky lotion A could be confirmed by vi$uwdservation or by touch due to the
region in which the cosmetic milky lotion A was spd being wet or moist, or having a
different texture, or the like. As a result, thmaunt of the cosmetic milky lotion A
applied onto the skin was set such that the basightvof the cosmetic milky lotion A
was 40.8 g/rhand the total basis weight of the liquid oil conéal in the cosmetic milky
lotion Awas 15.3 g/th

[0087]
Examples 6 to 16

After a porous coating composed of a deposit bérf was formed on the
surface of the cosmetics application region indleetrostatic spraying step in Examples
2 to 4, a liquid agent applying step of applyingjquid agent was performed. In the
liquid agent applying step, the cosmetic milkydatiA as in Example 5 was used as the
liquid agent. The procedure was as in Examplexée for this aspect.

[0088]
Example 17

In Example 17, 100% ethanol and water were ussttad of 99.5% ethanol
aqueous solution in Example 5. A porous coatingmused of a deposit of fibers was
obtained as in Example 5, except for this aspect.

[0089]
Comparative Examples 1 to 4

In the comparative examples, the electrostatiayépg step was not performed
in Examples 1 to 4, and thus the cosmetics apgita¢gion was left exposed.

[0090]
Comparative Example 5

(1) Application of base-make up cosmetics

A powder foundation shown in Table 1 below wasduseThis foundation was
applied onto the back of a person’s hand.

(2) Preparation of spray composition

99.5% Ethanol and 1-butanol were used as the coempo(@) of the spray
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composition.  Polyvinyl butyral was used as the ponent (b). The blend proportions
of ethanol and 1-butanol as the component (a) veseectively 62% and 24%, and that
of polyvinyl butyral as the component (b) was 14%.

(3) Formation of sheet in the electrostatic spragtep

The electrostatic spraying method was performe@@seconds onto a stainless
steel plate, using the electrostatic spraying aiparl0 having the configuration shown
in Fig. 1 and the external appearance shown inZ-ig.The electrostatic spraying method
was performed under the conditions described below.

- Applied voltage: 10 kV

- Distance between nozzle and skin: 100 mm

- Discharge amount of spray composition: 5 ml/h

- Environment: 2%C, 30%RH

A porous coating composed of a deposit of fibeas ¥ormed on the surface of
the stainless steel plate with this electrostairay@ng. The coating had a circular shape
with a diameter of about 4 cm, and had a mass aiita8h5 mg. The thickness of the
fibers measured using the above-described methed@&nm.

(4) Sheet applying step

The sheet obtained in the electrostatic sprayieg €) was detached from the
stainless steel plate, softly placed on the skin @rhich the foundation has been applied
in the step (1), and gently pressed.

(5) Liquid agent applying step

A liquid agent applying step of applying a liquabent was performed
immediately after the sheet applying step (4). thim liquid agent applying step, 80 mg
of a cosmetic milky lotion A was used as the liqudent. Table 3 shows the
composition of the cosmetic milky lotion A.  Thesoeetic milky lotion A was spread so
as to have an area with a diameter of 4 cm orgreatd less than 6 cm (diameter 5 cm)
using a finger, and allowed to bond with the costeedpplication region, so that a thin
layer was thus formed on the coating. The amofititeodripped cosmetic milky lotion
A was 80 mg, and the amount was such that the qpresaf the cosmetic milky lotion A
could be confirmed by visual observation or by touttie to the region in which the
cosmetic milky lotion A was spread being wet or shoor having a different texture, or
the like. As a result, the amount of the cosmetilky lotion A applied onto the skin
was set such that the basis weight of the cosmeliy lotion A was 40.8 g/thand the
total basis weight of the liquid oil contained firetcosmetic milky lotion A was 15.3 ¢fm
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[0091]
Comparative Examples 6 to 8

In Comparative Examples 6 to 8, the spray comipositshown in Table 2 were
used instead of those of Comparative Example 5.pofus coating composed of a
deposit of fibers was obtained as in Comparativanie 5, except for this aspect.

[0092]
Comparative Examples 9 to 12

In Comparative Examples 9 to 12, the order ofithed agent applying step and
the sheet applying step was reversed in Compard&xamples 5 to 8. A porous
coating composed of a deposit of fibers was obthme in Comparative Example 5,
except for this aspect.

[0093]
Evaluation

The effects of preventing cosmetic color trangééicking of colored cosmetics)
to clothes at the coating formation region in tkemeples and comparative examples were
evaluated. The evaluation was performed by wipihg center of the cosmetics
application region five time with “K-Dry”, which ipaper wiper manufactured by Nippon
Paper Crecia Co., Ltd., visually observing the degrf color transfer of the base-make
up cosmetics to the paper wiper, and performinduatian following the evaluation
criteria below. In Examples 5 to 8, the evaluatizas performed five minutes after the
aftertreatment step of applying the liquid agens wamplete. Tables 2 and 3 show the
results.

4: The color of cosmetics was not seen on therpaiper.

3: The color of cosmetics was slightly seen onpiduger wiper.

2: The paper wiper was colored although the cofprilegree was uneven.

1: The color of cosmetics was sufficiently seerirenpaper wiper.

[0094]
Table 1

Base-make up cosmetics | Pigment content (mass%) ‘
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Sofina Primavista concealer

A | Sofina Primavista powder foundation UV 12
B | Sofina Primavista cream foundation 25
C | Sofina Primavista liquid foundation 12
D

10
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[0095]
Table 2
Base-make Composition _ _ Liquid agent Evaluation of
¢ osggtics Component (a) (%) Component (b) (%) Others (%) elljeocl;trl(()):tsyilc):'g;;?gitr?g Type Application time Ct;}fg;sﬁngfr
1 A Ethanol (80) Polyvinyl butyral (14) “ de?yﬁglf;‘gﬁg;}egﬁ{}ég%lte © Skin None 4
2 B Ethanol (80) Polyvinyl butyral (14) dod e&gﬁ:ﬁﬁgﬁzﬁ{%gﬁ}i e (6) Skin None 4
3 ¢ Ethanol (80) dicthy b acemate (14) | dodecyDiasros] abutesate (©) Skin None 4
B Bthanol 80) | gyt et (14) | dodetylaanen] aiutomte © Skin None 1
5 A Ethanol (80) Polyvinyl butyral (14) | 4 Dyphytosteryiioctyl | Skin Cosmetic milky | After electrostatic 4
6 B Ethanol (80) Polyvinyl butyral (14) “ de?yilglf;‘gﬁg;}egﬁfégifw © Skin Cosmetic milky Aftersgiea‘;tfggsmﬁc 4
| Bthanol (0| g i e 1) | dodeeynavent tasmate (6 i A | Aerelecontetie [ 4
s o Bthanol G0 | ooy eerate 1) | dodecy Dhotront ifamate Skin e A | Aler slectrostatic |4
Ex. | 9 A Ethanol (88) Polyvinyl butyral (10.5) | 4 decly)liﬁg}gg‘ﬁtgﬁﬂﬁggyé (L5) Skin Cosmetic milky Aftersgie;;fggmm 4
10 B Ethanol (88) Polyvinyl butyral (105) | g0 qoempiois asiocy! 15 Skin Costoetlc iy | After ¢ ectrostatic 4
11 c Ethanol (88) Polyvinyl butyral (105) | 40 qeerhiamons ot (1.5) Skin Cosmetic milky | After electrostatic 4
12 D Ethanol (88) Polyvinyl butyral 105) | 40 deemh it el (1.5) Skin Cosiggig; rgflky Alter glrggggtatfc 4
13 A thandl (€2)) Polyvinyl butyral (14) Skin Tl R e 4
14 B Bthanol (62) Polyvinyl butyral (14) Skin Cosmetic milky | After clectrostatic 4
15 c Fthanl (€2), Polyvinyl butyral (14) Skin Cosmetic railley | After electrostatic 4
16 D thanol (62), Polyvinyl butyral (14) Skin Cosmetic milky | After electrostatic 4
] A | OGRS | povindbuoral 09| g0 R o o A | Aferclectontotic |4

Ethanol: Ethanol (99.5), special grade (Wako Pure Chemical Industries, Ltd.)
1-Butanol: 1-Butanol, special grade (Wako Pure Chemical Industries, Ltd.)
Di(phytosteryl/octyl dodecyl)lauroyl glutamate: Eldew PS-203 (Ajinomoto Co., Inc.)
Polyvinyl butyral: S-LEC B BM-1 (Sekisui Chemical Co., Ltd.)

Polyvinylacetal diethylamino acetate: AEA (Mitsubishi-Kagaku Foods Corporation)
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[0096]
Table 3
Base-make Composition Liquid agent Evaluation of
up Portion subjected to s . color transfer
cosmetics Component (a) (%) Component (b) (%) Others (%) electrostatic spraying Type Application time prevention
1 A None - None 2
2 B None None 1
3 C None None 1
4 D None None 2
Ethanol (62) . Cosmetic Before sheet
5 A 1-Butanol (24) Polyvinyl butyral (14) Plate milky lotion A application 2
Ethanol (62) - Cosmetic Before sheet
6 B 1-Butanol (24) Polyvinyl butyral (14) Plate milky lotion A application 1
Ethanol (62) . Cosmetic Before sheet
Cé’;n' 7 c 1-Butanol (24) Polyvinyl butyral (14) Plate milky lotion A application 1
. Ethanol (62) - Cosmetic Before sheet
8 D 1-Butanol (24) Polyvinyl butyral (14) Plate milky lotion A application 2
Ethanol (62) . Cosmetic After sheet
9 A 1-Butanol (24) Polyvinyl butyral (14) Plate milky lotion A application 2
Ethanol (62) . Cosmetic After sheet
10 B 1-Butanol (24) Polyvinyl butyral (14) Plate milky lotion A application 2
Ethanol (62) - Cosmetic After sheet
- ¢ 1-Butanol (24) Polyvinyl butyral (14) Plate milky lotion A application 2
Ethanol (62) . Cosmetic After sheet
12 D 1-Butanol (24) Polyvinyl butyral (14) Plate milky lotion A application 2

Ethanol: Ethanol (99.5), special grade (Wako Pure Chemical Industries, Ltd.)
1-Butanol: 1-Butanol, special grade (Wako Pure Chemical Industries, Ltd.)
Di(phytosteryl/octyl dodecyl)lauroyl glutamate: Eldew PS-203 (Ajinomoto Co., Inc.)
Polyvinyl butyral: S-LEC B BM-1 (Sekisui Chemical Co., Ltd.)
Polyvinylacetal diethylamino acetate: AEA (Mitsubishi-Kagaku Foods Corporation)
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[0097]
Table 4

Cosmetic milky lotion A

Component (%)
Purified water 74
Methylpolysiloxane 5
Ethyl p-hydroxybenzoate 0.1
Methyl p-hydroxybenzoate 0.4
1,3-butylene glycol 0.5
Glycerin 10
Vaseline 0.5
Carboxyvinyl polymer 0.2
Neopentyl glycol dicaprate 3.5
Stearyl alcohol 0.4
Cetanol 0.6
Sodium N-stearoyl-N-methyltaurine 0.5
Sodium polyoxyethylenelauryletherphosphate 0.3
Sorbitan monostearate 0.2
Polyoxyethylenesorbitan monostearate 0.2
Ceramide 1
Plant extract 1.5
pH adjusting agent 0.1
Flavoring agent 1
Total 100
[0098]

As is clear from the results shown in Tables 2 &nidl is found that the coatings
formed with the methods of the examples have imgnogffects of preventing color
transfer of make-up cosmetics than those of théngsaformed with the methods of the
comparative examples.

[0099]
Test 2-1

The effect of preventing color transfer was evidaas in the above-described
test, except that the liquid agent and the apjpbisaamount thereof were changed as
shown in Table 5. The spray composition used was BExample 1.



45

[0100]
Table 5
Liquid agent 1 2 3 4 5 6 7 8
Squalane 10
Dimethyl silicone oil 3 13 3 3 3
Light isoparaffin 10
Neopentyl glycol dicaprate 10 30
Jojoba oil 100
Polyethylene glycol 10
1,3-Butylene glycol 10
Phenoxyethanol 0.35 0.35 0.35 0.35 0.35
Acrylates/C10-30 alkyl acrylate crosspolymer 0.3 0.3 0.3 0.3 0.3
48% KOH aqueous solution 0.07 0.07 0.07 0.07 0.07
EDTA[2Na 0.01 0.01 0.01 0.01 0.01
Polyoxyethylene (20) 2-hexyldecyl ether 0.4
Purified water Remaining Remaining Remaining Remaining Remaining Remaining Remaining
Total 100 100 100 100 100 100 100 100
[Test 2-1]
Total amount of liquid agent applied (mg) 88 60 62 54 51 37 80 99
Basis weight of liquid agent (g/m? 44.8 30.6 31.6 27.5 26 18.8 40.7 50.4
Basis weight of liquid oil or polyol (g/m?) 5.8 4 4.1 3.6 8.6 18.8 4.1 5
Evaluation of color transfer prevention 4 4 4 4 4 4 4 4
[Test 2-2]
Total amount of liquid agent applied (mg) 32.0 25.0 27.0 17.0 20.0 25.0 25.0 25.0
Basis weight of liquid agent (g/m? 16.3 12.7 13.8 8.7 10.2 12.7 12.7 12.7
Basis weight of liquid oil or polyol (g/m?) 2.1 1.7 1.8 1.1 3.4 12.7 1.3 1.3
Evaluation of color transfer prevention 4 4 4 4 4 4 4 4
(electrostatic spraying method 10 sec: sheet weight 2.7 mg)
Evaluation of color transfer prevention 3 3 3 3 3 3 9 9

(electrostatic spraying method 2 sec: sheet weight 0.6 mg)

Dimethyl silicone oil: KF-96A-6¢s (kinetic viscosity 10 mm?/s Shin-Etsu Chemical Co. Ltd.)

Light isoparaffin: Parleam EX (NOF Corporation)

Neopentyl glycol dicaprate: Estemol NO1 (The Nisshin OilliO Group, Ltd)

Phenoxyethanol: Hisolve EPH (Toho Chemical Industry Co., Ltd.)

Acrylates/C10-30 alkyl acrylate crosspolymer: Pemulen TR-2 (Lubrizol Advanced Materials)

EDTARNa: Clewat N (Nagase ChemteX Corporation)

Polyoxyethylene (20) 2-hexyldecyl ether: Emulgen 1620 (Kao Corporation)
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[0101]

As is clear from the results shown in Table 5isifound that the effects of
preventing color transfer of make-up cosmeticshégh even when the types of oils or
polyols used in the liquid agent are changed.

[0102]
Test 2-2

As in Test 2-1, the liquid agent and the appl@aamount thereof were changed
as shown in Table 5, and the effect of preventivigrctransfer was evaluated as in the
above-described tests. In this test, the effdgbsaventing color transfer were evaluated
in cases where the electrostatic spraying was ipeeit for 10 seconds and for 2 seconds.

[0103]

As is clear from the results shown in Table Sisifound that the effects of
preventing color transfer of make-up cosmeticshégh even when the types of oils or
polyols used in the liquid agent are changed. heamtore, it is found that the methods
using a liquid agent containing an oil realizes riowed effects of preventing color
transfer of make-up cosmetics than those of thdodstusing a liquid agent containing
no oil.

Industrial Applicability
[0104]

According to the present invention, a coatingisfed on skin onto which
powder-containing cosmetics have been appliedttargicolor transfer and sticking of
the cosmetics to clothes or the like are effecyiypeevented. Accordingly, the
powder-containing cosmetics are stably kept orskimre
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CLAIMS

1. A coating formation method comprising an elestic spraying step of
electrostatically spraying a composition directiyta a skin surface onto which
powder-containing cosmetics have been appliedeliygiorming a coating on the skin,
wherein the composition contains a componentr{id)eacomponent (b) below:
(a) one or more volatile substances selected frater, alcohols, and ketones;
and
(b) a polymer having a coating formation ability.

2. The coating formation method according to clainfurther comprising a liquid
agent applying step of applying a liquid agent aonbg one or more selected from
water, polyols, and oils that are in liquid form Z0°C on the skin onto which the
cosmetics have been applied,

wherein the liquid agent applying step is perfaimsubsequent to the
electrostatic spraying step.

3. The coating formation method according to clajm

wherein, in the electrostatic spraying step, aopsrcoating composed of a
deposit of fibers is formed, and

in the subsequent liquid agent applying stepgaidi agent holding coating in
which the liquid agent is present between the dilbecluded in the porous coating and/or
on surfaces of the fibers is formed by applying ltheid agent onto the porous coating
formed on the skin onto which the powder-contairdiagmetics have been applied.

4. The coating formation method according to cl&irr 3, wherein, in the liquid
agent applying step, the transparency of the apatimaintained by applying the liquid
agent onto the coating formed on the skin onto wiiee powder-containing cosmetics
have been applied.

5. The coating formation method according to ang of claims 1 to 4, in the
electrostatic spraying step, the composition istedetatically sprayed onto the skin to
form a porous coating.



48

6. The coating formation method according to ang @inclaims 1 to 5,
wherein, in the electrostatic spraying step, actsdstatic spraying apparatus is
used to electrostatically spray the compositiorodhe skin to form a porous coating
composed of a deposit of fibers, and
the electrostatic spraying apparatus includes:
a container in which the composition is accomnedta
a nozzle from which the composition is discharged
a supply device that supplies the compositioromroodated in the
container to the nozzle; and
a power source that applies a voltage to theleozz



