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Description

[Technical Field]

[0001] The present disclosure relates to a hybrid emulsion composition that includes different emulsion particle sizes
coexisting in an emulsion system and shows properties of each emulsion particle, and a method for preparing the same.

[Background Art]

[0002] According to the related art, preparation of an emulsion composition for cosmetics have been focused on
making the emulsion particle size small and uniform within a range of several micrometers or less to obtain an emulsion
composition stably without coalescence of particles. This is because it is important to prevent the so-called Ostwald
ripening phenomenon (coalescence of particles caused by a difference in emulsion particle sizes) so as to ensure a
stable emulsion system.
[0003] An emulsion system shows its fundamental properties according to its emulsion particle size and a different
particle size provides a different feeling of use. For example, nano-size (several hundreds of nanometers) emulsion
particles show a moisturizing and nourishing effect. Emulsion particles having a micro-size (several micrometers) that
is a typical emulsion particle size in most cosmetic composition show soft spreadability.
[0004] However, when different emulsion particles are to be present together in a single formulation, a problem related
with emulsion formulation stability (such as coalescence) occurs and thus such different emulsion particles have been
mixed merely at an extremely limited ratio. In addition, in the case of the conventional multiple emulsion systems, such
as water-in-oil-in-water or oil-in-water-in-oil emulsion systems, smaller emulsion particles are present in emulsion particles
in nature, and thus preparation and reproducibility are limited and industrial applicability is also limited.

[Disclosure]

[Technical Problem]

[0005] A technical problem to be solved by the present disclosure is to provide a hybrid emulsion composition that
solves the problems of coalescence caused by non-uniformity of different emulsion particle sizes and unstability of
emulsion particles and allows coexistence of emulsion particles having different sizes to realize at least two different
feelings of use or physical properties at the same time.

[Technical Solution]

[0006] In one general aspect, there is provided an emulsion composition having different emulsion particle sizes, the
emulsion composition including macroemulsion particles having a size of 1 mm-100 mm and nanoemulsion particles
having a size of 100 nm-900 nm, wherein the macroemulsion particles include amphiphilic anisotropic powder; the
amphiphilic anisotropic powder includes a first hydrophilic polymer spheroid and a second hydrophobic polymer spheroid;
the first and second polymer spheroids are bound to each other with a structure in which one polymer spheroid at least
partially infiltrates the other polymer spheroid; the first polymer spheroid has a core-shell structure; and the shell has a
functional group, wherein the second polymer spheroid and the core of the first polymer spheroid include a vinyl polymer,
and the shell of the first polymer spheroid includes a copolymer of a vinyl monomer with a functional group, and wherein
the vinyl polymer includes polystyrene.
[0007] According to an embodiment, the macroemulsion particles and the nanoemulsion particles are present at a
ratio of 5-9:5-1.
[0008] According to still another embodiment, the functional group may be siloxane.
[0009] According to still another embodiment, the shell of the first polymer spheroid may further include a hydrophilic
functional group introduced thereto.
[0010] According to still another embodiment, the functional group may be at least one selected from the group
consisting of carboxylic acid group, sulfone group, phosphate group, amino group, alkoxy group, ester group, acetate
group, polyethylene glycol group and hydroxyl group.
[0011] According to still another embodiment, the amphiphilic anisotropic powder may have a symmetric shape, asym-
metric snowman shape or asymmetric reverse snowman shape on the basis of the binding portion where the first polymer
spheroid and the second polymer spheroid are bound to each other.
[0012] According to yet another embodiment, the amphiphilic anisotropic powder may have a particle size of 100-1500
nm.
[0013] In another general aspect, there is provided a method for preparing a hybrid emulsion composition, including:
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forming each of an emulsion composition containing the amphiphilic anisotropic powder as defined in any one of claims
1 and 3 to 7 for preparing macroemulsion particles having a size of 1 mm-100 mm and an emulsion composition containing
a surfactant for preparing nanoemulsion particles having a size of 100 nm-900 nm, and mixing the emulsion compositions
with each other.
[0014] In still another general aspect, there is provided a method for preparing a hybrid emulsion composition, including:
(a) introducing the amphiphilic anisotropic powder as defined in any one of claims 1 and 3 to 7 for preparing macroemulsion
particles having a size of 1 mm-100 mm to an aqueous phase part and dispersing the powder therein; (b) introducing oil
to carry out preliminary emulsification; (c) introducing a thickener and neutralizer and dispersing them; and (d) introducing
a surfactant for preparing nanoemulsion particles having a size of 100 nm-900 nm and oil to carry out secondary
emulsification.

[Advantageous Effects]

[0015] According to the embodiments of the present disclosure, a Pickering surfactant system using amphiphilic
anisotropic powder and a conventional emulsion system using a surfactant are combined with each other to provide a
heterogeneous emulsion system having no impact on each other. In this manner, it is possible to provide a hybrid
emulsion composition including different sizes of emulsion particles that coexist in a single formulation and showing at
least two different feelings of use and physical properties at the same time.
[0016] In addition, the emulsion composition disclosed herein is not a multiple emulsion system in which another type
of emulsion particles are present in one type of emulsion particles, but a single formulation in which different sizes of
emulsion particles are present independently from each other so that at least two different feelings of use derived from
each of the emulsion particles may be realized. Each of the emulsion particles coexist in the emulsion composition
without coalescence, and thus the emulsion composition ensures significantly higher stability as compared to the con-
ventional multiple emulsion systems and may be applicable to various formulations and products.

[Description of Drawings]

[0017]

Fig. 1 shows microscopic images of the hybrid emulsion composition obtained by the individual emulsion mixing
method according to an embodiment, wherein (a) shows a formulation obtained from emulsion particles using
anisotropic powder (size: about several tens of micrometers) and nanoemulsion particles (size: about 200 nm) using
a general surfactant, right after the preparation thereof, (b) and (c) show the emulsion particle sizes after storing
the formulation for 2 weeks and 4 weeks, respectively, at a high temperature of 45°C, and (d) shows the result
obtained by fluorescence imaging of the nanoemulsion in the sample of (c).
Fig. 2 shows particle size distribution of the hybrid emulsion composition obtained by the individual emulsion mixing
method according to an embodiment, wherein (a) shows the particle size distribution right after the preparation
(average: approximately 200 nm), (b) shows the particle size distribution measured after 4 weeks (average: approx-
imately 190 nm), and thus no significant difference is observed.
Fig. 3 shows a change in viscosity of the hybrid emulsion composition obtained by the individual emulsion mixing
method according to an embodiment as a function of time, which suggests that the formulation stability is maintained
with time over a range of temperatures (-15 to 60°C) without a significant change in viscosity.

[Best Mode]

[0018] Exemplary embodiments now will be described more fully hereinafter with reference to the accompanying
drawings, in which exemplary embodiments are shown. This disclosure may, however, be embodied in many different
forms and should not be construed as limited to the exemplary embodiments set forth therein. Rather, these embodiments
are provided so that this disclosure will be thorough and complete, and will fully convey the scope of the present disclosure
to those skilled in the art. In the drawings, the shape, size and regions, and the like, of the drawing may be exaggerated
for clarity. In addition, although a part of constitutional elements is shown for convenience of description, the remaining
part may be understood with ease by those skilled in the art. Further, it will be understood by those skilled in the art that
various changes in form and details may be made thereto without departing from the scope of this disclosure as defined
by the appended claims.
[0019] As used herein, "substituted" means that at least one hydrogen atom of the functional group described herein
is substituted with a halogen atom (F, CI, Br or I), hydroxyl group, nitro group, imino group (=NH, =NR, wherein R is a
C1-C10 alkyl group), amidino group, hydrazine or hydrazine group, carboxyl group, substituted or non-substituted C1-
C20 alkyl group, substituted or non-substituted C3-C30 heteroaryl group, or substituted or non-substituted C2-C30
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heterocycloalkyl group, unless otherwise stated.
[0020] As used herein, "(meth)acryl" means acryl and/or methacryl.
[0021] As used herein, the particle size of amphiphilic anisotropic powder is measured as the maximum length that is
the largest length of the powder particles. As used herein, the particle size range of amphiphilic anisotropic powder
means that at least 95% of the amphiphilic anisotropic powder present in a composition belongs to the corresponding
range.
[0022] As used herein, the average particle diameter of emulsion particles means the average of diameter of each
particle. As used herein, the average particle diameter range of emulsion particles means that at least 95% of the
emulsion particles present in a composition belongs to the corresponding range.
[0023] In one aspect, there is provided an emulsion composition having different emulsion particle sizes, the emulsion
composition including emulsion particles having a size of 100 nm-100 mm, wherein the amphiphilic anisotropic powder
includes a first hydrophilic polymer spheroid and a second hydrophobic polymer spheroid; the first and second polymer
spheroids are bound to each other with a structure in which one polymer spheroid at least partially infiltrates the other
polymer spheroid; the first polymer spheroid has a core-shell structure; and the shell has a functional group, wherein
the second polymer spheroid and the core of the first polymer spheroid include a vinyl polymer, and the shell of the first
polymer spheroid includes a copolymer of a vinyl polymer with a functional group, and wherein the vinyl polymer includes
polystyrene.
[0024] According to an embodiment, the emulsion composition may include emulsion particles having an average
particle diameter of 100 nm-90 mm. For example, the emulsion particles may have an average particle diameter of 100
nm-1000 nm or 100 nm-900 nm.
[0025] In another aspect, there is provided an emulsion composition having different emulsion particle sizes, the
emulsion composition including macroemulsion particles having a size of 1 mm-100 mm and nanoemulsion particles
having a size of 100 nm-900 nm, wherein the macroemulsion particles include amphiphilic anisotropic powder; the
amphiphilic anisotropic powder includes a first hydrophilic polymer spheroid and a second hydrophobic polymer spheroid;
the first and second polymer spheroids are bound to each other with a structure in which one polymer spheroid at least
partially infiltrates the other polymer spheroid; the first polymer spheroid has a core-shell structure; and the shell has a
functional group, wherein the second polymer spheroid and the core of the first polymer spheroid include a vinyl polymer,
and the shell of the first polymer spheroid includes a copolymer of a vinyl polymer with a functional group, and wherein
the vinyl polymer includes polystyrene.
[0026] The hybrid emulsion composition refers to an emulsion composition including emulsion particles having different
sizes.
[0027] The hybrid emulsion composition including emulsion particles having different sizes realizes properties of each
emulsion particle. Particularly, a cosmetic composition including base emulsion particles (several micrometers) in com-
bination with nanoemulsion particles (several hundreds of nanometers) shows soft spreadability derived from the emul-
sion particles having a size of several micrometers and a moisturizing and nourishing feeling derived from the nanoe-
mulsion particles having a size of several hundreds of nanometers. Since the emulsion composition includes amphiphilic
anisotropic powder, it maximizes the difference in sizes of emulsion particles so that the macroemulsion particles having
a size of 1 mm-100 mm may be mixed stably with the nanoemulsion particles having a size of 100 nm-1 mm and the
properties of each type of particles may be felt actually by the users. In other words, the emulsion composition may be
provided as a 2-in-1 or 3-in-1 type formulation having unique double feelings of use, and thus may show a moisturizing
feeling derived from the watering of macroemulsion particles and then a nourishing feeling derived from the applicability
of the smaller emulsion particles.
[0028] Since the hydrophobic part and hydrophilic part of the amphiphilic anisotropic powder have different orientability
against the interface, it is possible to form macroemulsion particles and to provide a formulation having an excellent
feeling of use. It is difficult to form stabilized macroemulsion particles having a particle diameter of several tens of
micrometers by using a molecular-level surfactant according to the related art, and the surfactant provides an interface
film having a thickness of about several nanometers. However, in the case of the amphiphilic anisotropic powder disclosed
herein, the thickness of the interface film increases to about several hundreds of nanometers and a stabilized interface
film is formed by virtue of the strong binding among the powder particles, thereby improving emulsion stability significantly.
[0029] As used herein, a spheroid means a single body formed of polymers. For example, it may have a spherical or
ellipsoidal shape and a micro-scale or nano-scale long axis length based on the largest length in the section of the body.
[0030] According to an embodiment, the amphiphilic anisotropic powder may be present in an amount of 0.1-15 wt%
based on the total weight of the hybrid emulsion composition. According to another embodiment, the chemically aniso-
tropic powder may be present in an amount of 1-5 wt% based on the total weight of the emulsion composition. Particularly,
the chemically anisotropic powder may be present in an amount of at least 1 wt%, at least 2 wt%, at least 4 wt%, at least
6 wt%, at least 8 wt%, at least 10 wt% or at least 12 wt%, and at most 15 wt%, at most 12 wt%, at most 10 wt%, at most
8 wt%, at most 6 wt%, at most 4 wt% or at most 2 wt%. It is possible to control the size of emulsion particles from several
micrometers to several tens or several hundreds of micrometers by adjusting the content of chemically anisotropic powder.
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[0031] According to an embodiment, the macroemulsion particles and the nanoemulsion particles are present at a
ratio of 5-9:5-1, or 7-9:3-1.
[0032] According to still another embodiment, the functional group may be siloxane.
[0033] According to still another embodiment, the shell of the first polymer spheroid may have a hydrophilic functional
group introduced thereto.
[0034] According to still another embodiment, the hydrophilic functional group may be a negatively charged or positively
charged functional group or polyethylene glycol (PEG)-based functional group, and may include at least one selected
from the group consisting of carboxylic acid group, sulfone group, phosphate group, amino group, alkoxy group, ester
group, acetate group, polyethylene glycol group and hydroxyl group.
[0035] According to still another embodiment, the amphiphilic anisotropic powder may have a symmetric shape, asym-
metric snowman shape or asymmetric reverse snowman shape on the basis of the binding portion where the first polymer
spheroid and the second polymer spheroid are bound to each other.
[0036] According to yet another embodiment, the amphiphilic anisotropic powder may have a particle size of 100-1500
nm. In a variant, the amphiphilic anisotropic powder may have a particle size of 100-500 nm, or 200-300 nm. Herein,
the particle size means the largest length of the amphiphilic powder. Particularly, the amphiphilic powder may have a
particle size of at least 100 nm, at least 200 nm, at least 300 nm, at least 400 nm, at least 500 nm, at least 600 nm, at
least 700 nm, at least 800 nm, at least 900 nm, at least 1000 nm, at least 1100 nm, at least 1200 nm, at least 1300 nm
or at least 1400 nm, and at most 1500 nm, at most 1400 nm, at most 1300 nm, at most 1200 nm, at most 1100 nm, at
most 1000 nm, at most 900 nm, at most 800 nm, at most 700 nm, at most 600 nm, at most 500 nm, at most 400 nm, at
most 300 nm or at most 200 nm.
[0037] In another general aspect, there is provided a method for preparing the hybrid emulsion composition, including:
forming each of an emulsion composition containing the amphiphilic anisotropic powder as defined in any one of claims
1 and 3 to 7 for preparing macroemulsion particles having a size of 1 mm-100 mm and an emulsion composition containing
a surfactant for preparing nanoemulsion particles having a size of 100 nm-900 nm, and mixing the emulsion compositions
with each other. Thus, the method is an individual emulsion mixing method that includes simply mixing emulsion com-
positions each of which is prepared separately. Therefore, it is possible to freely control the mixing ratio of the emulsion
compositions.
[0038] According to an embodiment, the thickener may be at least one selected from the group consisting of carbomer,
carbopol, gelatin, xanthan gum, natural cellulose, hydroxyethyl cellulose and methyl cellulose.
[0039] According to another embodiment, the neutralizer may be at least one selected from the group consisting of
triethyl amine (TEA), sodium hydroxide (NaOH), potassium hydroxide (KOH) and cationic metals.
[0040] According to still another embodiment, the surfactant may be at least one selected from the group consisting
of lecithin, Polysorbate 80, sorbitan stearate, sorbitan sesquioleate, polyoxyethylene phytosterol, glyceryl monostearate,
hydrogenated soybean phospholipid, PEG-10 dimethicone, cetyl PEG/PPG-10/1 dimethicone, polyoxyethylene meth-
ylpolysiloxane copolymer, poly(oxyethyleneoxypropylene)methyl polysiloxane copolymer and polyoxypropylene meth-
ylpolysiloxane copolymer.
[0041] According to still another embodiment, the hybrid emulsion composition may be a cosmetic composition. Par-
ticularly, the cosmetic composition may be at least one of oil-in-water (O/W) type, water-in-oil (W/O) type, W/O/W type
or O/W/O formulations.
[0042] The cosmetic composition may be an oil-in-water (O/W) type formulation including the amphiphilic anisotropic
powder, an oil phase part and an aqueous phase part at a weight ratio of 0.1-15:5-60:10-80. In a variant, the cosmetic
composition may be an oil-in-water (O/W) type formulation including the amphiphilic anisotropic powder, an oil phase
part and an aqueous phase part at a weight ratio of 0.1-5:15-40:50-80. In another variant, the cosmetic composition
may be a water-in-oil (W/O) type formulation including the amphiphilic anisotropic powder, an oil phase part and an
aqueous phase part at a weight ratio of 1-15:50-80:10-30. The oil phase part may include at least one selected from the
group consisting of liquid oil and fat, solid oil and fat, wax, hydrocarbon oil, higher fatty acids, higher alcohols, synthetic
ester oil and silicon oil.
[0043] According to yet another embodiment, the amphiphilic anisotropic powder may be added in combination with
the aqueous phase part to provide a cosmetic composition.
[0044] In still another aspect, there is provided a method for preparing the amphiphilic anisotropic powder as defined
in any one of claims 1 and 3 to 7, including: (1) agitating a first monomer and a polymerization initiator to form a core of
a first polymer spheroid; (2) agitating the formed core of the first polymer spheroid with a first monomer, a polymerization
initiator and a functional group-containing monomer to form a first polymer spheroid having a core-shell structure; (3)
agitating the formed first polymer spheroid having a core-shell structure with a second monomer and a polymerization
initiator to obtain anisotropic powder in which a second polymer spheroid is formed; and (4) introducing a hydrophilic
functional group to the obtained anisotropic powder.
[0045] In steps (1), (2) and (3), the agitation may be rotary agitation. Since homogeneous mechanical mixing is required
together with chemical modification in order to produce uniform particles, rotary agitation is preferred. The rotary agitation
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may be carried out in a cylindrical reactor but is not limited thereto.
[0046] Herein, the internal design of the reactor significantly affects powder formation. The size and position of the
baffles of the cylindrical reactor and the distance from an impeller have a significant effect upon the uniformity of the
particles to be produced. Preferably, the interval between the internal blade and the blade of an impeller is minimized
to make convection flow and intensity thereof uniform, the powdery reaction mixture is introduced to a level lower than
the blade length, and the impeller is maintained at a high rotation speed. The rotation speed may be 200 rpm or higher,
and the ratio of the diameter to the height of the reactor may be 1-3:1-5. Particularly, the reactor may have a diameter
of 10-30 cm and a height of 10-50 cm. The reactor may have a size variable in proportion to the reaction capacity. In
addition, the cylindrical reactor may be made of ceramics, glass or the like. The agitation is carried out preferably at a
temperature of 50-90°C.
[0047] Simple mixing in a cylindrical rotary reactor allows production of uniform particles, requires low energy con-
sumption and provides maximized reaction efficiency, and thus is amenable to mass production. The conventional
tumbling method including rotation of a reactor itself causes inclination of the whole part of the reactor with a certain
angle and rotation at a high speed, and thus requires high energy consumption and limits the reactor size. Due to such
limitation in reactor size, the output is limited to a small amount of approximately several tens of milligrams to several
grams. Thus, the conventional tumbling method is not suitable for mass production.
[0048] According to an embodiment, the first monomer and the second monomer may be the same or different, and
particularly are a styrene monomer. In addition, the first monomer added in step (2) may be the same as the first monomer
used in step (1) and the initiator used in each step may be the same or different.
[0049] The styrene monomer may be substituted or non-substituted styrene, such as at least one selected from the
group consisting of styrene, alphamethylstyrene, alpha-ethylstyrene and para-methylstyrene.
[0050] According to still another embodiment, the polymerization initiator may be a radical polymerization initiator.
Particularly, the polymerization initiator may be at least one selected from peroxide-based and azo-based initiators. In
addition, ammonium persulfate, sodium persulfate or potassium persulfate may be used. The peroxide-based radical
polymerization initiator may be at least one selected from the group consisting of benzoyl peroxide, lauryl peroxide,
cumene hydroperoxide, methylethyl ketone peroxide, t-butyl hydroperoxide, o-chlorobenzoyl peroxide, o-methoxylben-
zoyl peroxide, t-butylperoxy-2-ethylhexanoate and t-butylperoxy isobutyrate. The azo-based radical polymerization ini-
tiator may be at least one selected from the group consisting of 2,2-azobisisobutyronitrile, 2,2’-azobis(2-methylisobuty-
ronitrile) and 2,2’-azobis(2,4-dimethylvaleronitrile).
[0051] According to still another embodiment, in step (1), the first monomer and the polymerization initiator may be
mixed at a weight ratio of 100-250:1.
[0052] In a variant, in step (1), a stabilizer is added together with the first monomer and the polymerization initiator in
such a manner that the first monomer, polymerization initiator and the stabilizer may be mixed at a weight ratio of
100-250:1:0.001-5. The size and shape of the powder is determined by controlling the size of the first polymer spheroid
in step (1), and the size of the first polymer spheroid may be controlled by the ratio of the first monomer, initiator and
the stabilizer. In addition, it is possible to increase the uniformity of anisotropic powder by mixing the first monomer,
polymerization initiator and the stabilizer within the above-defined ratio.
[0053] According to an embodiment, the stabilizer may be an ionic vinyl monomer, and particularly sodium 4-vinyl-
benzene sulfonate may be used. The stabilizer prevents swelling of the particles, and imparts positive or negative charges
to the powder surface, thereby preventing coalescence (binding) of the particles electrostatically.
[0054] When the amphiphilic powder has a size of 200-250 nm, it may be obtained from the first polymer spheroid
including the first monomer, initiator and the stabilizer at a ratio of 110-130:1:2-4, particularly 115-125:1:2-4, and more
particularly 120:1:3.
[0055] In addition, when the amphiphilic powder has a size of 400-450 nm, it may be obtained from the first polymer
spheroid including the first monomer, initiator and the stabilizer at a ratio of 225-240:1:1-3, particularly 230-235:1:1-3,
and more particularly 235:1:2.
[0056] Further, when the amphiphilic powder has a size of 1100-1500 nm, it may be obtained from the first polymer
spheroid prepared by reacting the first monomer, initiator and the stabilizer at a ratio of 110-130:1:0, particularly
115-125:1:0, and more particularly 120:1:0.
[0057] In addition, amphiphilic powder having an asymmetric snowman shape may be obtained from the first polymer
spheroid prepared by reacting the first monomer, initiator and the stabilizer at a ratio of 100-140:1:8-12, particularly
110-130:1:9-11, and more particularly 120:1:10.
[0058] Further, amphiphilic powder having an asymmetric reverse snowman shape may be obtained from the first
polymer spheroid prepared by reacting the first monomer, initiator and the stabilizer at a ratio of 100-140:1:1-5, particularly
110-130:1:2-4, and more particularly 120:1:3.
[0059] According to still another embodiment, the functional group-containing monomer in step (2) may be a siloxane-
containing compound. Particularly, it may be a siloxane-containing (meth)acrylate monomer, and more particularly may
be at least one selected from the group consisting of 3-(trimethoxysilyl)propyl acrylate, 3-(trimethoxysilyl)propyl meth-
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acrylate, vinyltriethoxysilane and vinyltrimethoxysilane.
[0060] According to still another embodiment, in step (2), the first monomer, polymerization initiator and the functional
group-containing monomer may be mixed at a weight ratio of 80-98:0.2-0.8:2-20. In a variant, the first monomer, polym-
erization initiator and the functional group-containing monomer may be mixed at a weight ratio of 160-200:1:6-40. It is
possible to control the coating degree according to the reaction ratio, and the coating degree determines the shape of
amphiphilic anisotropic powder. When the first monomer, polymerization initiator and the functional group-containing
monomer are used within the above-defined ratio, the coating thickness is increased by about 10-30%, particularly
approximately 20%, based on the initial thickness. In this case, formation of powder proceeds smoothly without problems,
such as a failure in formation of powder caused by excessively thick coating or multidirectional formation of powder
caused by excessively thin coating. In addition, it is possible to increase the uniformity of anisotropic powder within the
above weight ratio.
[0061] According to still another embodiment, in step (3), the second monomer and polymerization initiator may be
mixed at a weight ratio of 200-250:1.
[0062] In a variant, in step (3), a stabilizer may be added together with the second monomer and polymerization initiator
in such a manner that the second monomer, polymerization initiator and the stabilizer may be mixed at a weight ratio of
200-250:1:0.001-5. Particular examples of the stabilizer are the same as described above. It is possible to increase the
uniformity of anisotropic powder within the above weight ratio.
[0063] According to still another embodiment, in step (3), the second monomer may be mixed in an amount of 40-300
parts by weight based on 100 parts by weight of the first polymer spheroid. Particularly, when the content of the second
monomer is 40-100% based on the weight of the first polymer spheroid, asymmetric snowman-like powder is obtained.
When the content of the second monomer is 100-150% or 110-150% based on the weight of the first polymer spheroid,
symmetric powder is obtained. In addition, when the content of the second monomer is 150-300% or 160-300% based
on the weight of the first polymer spheroid, asymmetric reverse snowman-like powder is obtained. It is possible to
increase the uniformity of anisotropic powder within the above weight ratio.
[0064] According to still another embodiment, in step (4), the hydrophilic functional group may be introduced by using
a silane coupling agent and reaction modifier, but is not limited thereto.
[0065] According to still another embodiment, the silane coupling agent may be at least one selected from the group
consisting of (3-aminopropyl)trimethoxysilane, N-[3-(trimethoxysilyl)propyl]ethylene diamine, N-[3-(trimethoxysilyl)pro-
pyl]ethylenediammonium chloride, (N-succinyl-3-aminopropyl)trimethoxysilane, 1-[3-(trimethoxysilyl)propyl]urea and
3-[(trimethoxysilyl)propyloxy]-1,2-propanediol. Particularly, the silane coupling agent may be N-[3-(trimethoxysilyl)pro-
pyl]ethylene diamine.
[0066] According to yet another embodiment, the reaction modifier may be ammonium hydroxide.
[0067] According to the related art, many attempts have been made to increase the surface active property of spherical
powder particles used for Pickering by imparting amphiphilic surface active property thereto. This may be exemplified
by Janus spherical particles. However, such particles are geometrically limited and have a problem in terms of uniform
mass production, and thus cannot be applied practically. On the contrary, the method for preparing amphiphilic anisotropic
powder disclosed herein uses no crosslinking agent, thereby causing no agglomeration and providing high yield and
uniformity. In addition, the method disclosed herein uses a simple agitation process and is more amenable to mass
production as compared to a tumbling process. Particularly, the method disclosed herein is advantageous in that it allows
production of nano-size particles having a size of 300 nm or less in a large scale of several tens of grams and several
tens of kilograms.

[Mode for Invention]

[0068] Exemplary embodiments now will be described more fully hereinafter with reference to the accompanying
drawings, in which exemplary embodiments are shown. This disclosure may, however, be embodied in many different
forms and should not be construed as limited to the exemplary embodiments set forth therein.

Preparation Example 1. Preparation of Polystyrene (PS) First Polymer Spheroid

[0069] Styrene as a monomer, sodium 4-vinylbenzene sulfonate as a stabilizer and azobisisobutyronitrile (AIBN) as
an initiator are mixed in an aqueous phase and are allowed to react at 75°C for 8 hours. The reaction is carried out by
agitating the reaction mixture in a cylindrical reactor having a diameter of 11 cm and a height of 17 cm and made of
glass under a speed of 200 rpm.

Preparation Example 2. Preparation of Coated First Polymer Spheroid Having Core-Shell (CS) Structure

[0070] The polystyrene (PS) first polymer spherical particles obtained as described above is mixed with styrene as a
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monomer, 3-(trimethoxysilyl)propyl acrylate (TMSPA) and azobisisobutyronitrile (AIBN) as an initiator and the reaction
mixture is allowed to react. The reaction is carried out by agitating the reaction mixture in a cylindrical reactor.

Preparation Example 3. Preparation of Anisotropic Powder

[0071] The aqueous dispersion of the polystyrene-core shell (PC-CS) dispersion obtained as described above is mixed
with styrene as a monomer, sodium 4-vinylbenzene sulfonate as a stabilizer and azobisisobutyronitrile (AIBN) as an
initiator and the reaction mixture is heated to 75°C to carry out reaction. The reaction is carried out by agitating the
reaction mixture in a cylindrical reactor. In this manner, anisotropic powder having a symmetric shape is obtained.

Preparation Example 4. Hydrophilization

[0072] The aqueous dispersion of the anisotropic powder obtained as described above is mixed with N-[3-(trimethox-
ysilyl)propyl]ethylenediamine as a silane coupling agent and ammonium hydroxide as a reaction modifier and the reaction
mixture is allowed to react to introduce a hydrophilic functional group. The reaction is carried out by agitating the reaction
mixture in a cylindrical reactor.

Example 1

[0073] The amphiphilic anisotropic powder obtained from the above Preparation Example is used to obtain a macro-
emulsion composition having the composition as shown in the following Table 1. In a separate container, a nanoemulsion
composition using a conventional surfactant is obtained according to the following Table 2. Then, the macroemulsion
composition is mixed with the nanoemulsion composition at a weight ratio of 9:1 to obtain the composition of Example 1.

[Table 1]

Ingredients Amount (wt%)

Water To 100

Amphiphilic anisotropic powder 2.5

Preservative 1 (PhenoxyEthanol) 0.3

Preservative 2 (Ethylhexylglycerin) 0.05

Moisturizer (Butylene Glycerol) 8

Oil (Hydrogenated polydecane) 10

[Table 2]

Ingredients Amount (wt%)

Surfactant (Hydrogenated lecithin) 0.8

Oil (Cetyl octanoate) 10

Oil (Squalane) 10

Skin conditioning agent (Cholesterol) 0.8

Skin conditioning agent (Hydroxypropyl bispalmitamide MEA) 0.05

Water 65.85

Moisturizer (Butylene glycol) 8

Moisturizer (glycerin) 4

Preservative (Phenoxyethanol) 0.3

Preservative (Ethylhexylglycerin) 0.05

Thickener (Xanthan gum) 0.15
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Test Example 1. Observation of Change in Emulsion Particles at High Temperature

[0074] After sampling the composition of Example 1, the emulsion particles are observed with a microscope. Then, a
change in particles is observed after storing the composition at a high temperature of 45°C for 5 days.
[0075] After the observation, it is shown that a hybrid emulsion composition is obtained by forming larger emulsion
particles (several tens of micrometers) and smaller emulsion particles (several nanometers) through the use of the
amphiphilic anisotropic powder and conventional surfactant and simply mixing the particles physically. The hybrid emul-
sion composition may realize various feelings of use according to the mixing ratio of the emulsion compositions.
[0076] Fig. 1 shows microscopic images of the hybrid emulsion composition obtained by the individual emulsion mixing
method according to an embodiment, wherein (a) shows a formulation obtained from emulsion particles using anisotropic
powder (size: about several tens of micrometers) and nanoemulsion particles (size: about 200 nm) using a general
surfactant, right after the preparation thereof, (b) and (c) show the emulsion particle sizes after storing the formulation
for 2 weeks and 4 weeks, respectively, at a high temperature of 45°C, and (d) shows the result obtained by fluorescence
imaging of the nanoemulsion in the sample. As can be seen from Fig. 1, the hybrid emulsion composition does not cause
any change in particle size or coalescence of different particles even after storing it at a high temperature of 45°C for 4
weeks. In addition, separation, precipitation and creaming are not observed and Ostwald ripening does not occur. The
two different types of particles coexist stably and independently from each other.

Test Example 2. Observation of Particle Distribution of Emulsion Particles

[0077] The emulsion particle size of the hybrid emulsion composition according to Example 1 is determined by using
Zetasizer Nano (Malvern) right after its preparation and after the lapse of 4 weeks at 45°C. The particle size distribution
is shown in Fig. 2.
[0078] In Fig. 2, (a) shows that the particle size distribution right after the preparation is approximately 200 nm on
average, (b) shows that the particle size distribution after the lapse of 4 weeks is approximately 190 nm on average.
Thus, it can be seen that no significant difference in distribution is observed and the hybrid emulsion is maintained stably
with time.

Test Example 3. Evaluation of Stability of Composition with Time

[0079] The hybrid emulsion composition according to Example 1 is determined for its stability while maintaining the
composition at -15°C to 60°C for 18 weeks. The formulation is maintained stably without creaming or separation of oil
at different temperatures, which suggests that the composition of Example 1 has high stability at different temperatures
with the lapse of time.
[0080] Fig. 3 is a graph illustrating a change in viscosity of the hybrid emulsion composition according to Example 1
after maintaining it at 30°C for 18 weeks. Measurement of viscosity is carried out by using Viscometer (LVDV-II+PRO,
BROOKFIELD, USA). It can be seen from the results of Fig. 3 that no significant change in viscosity is observed even
at 30°C for a long time, and thus the hybrid emulsion composition has high formulation stability.
[0081] As can be seen from the foregoing, the hybrid emulsion composition disclosed herein is maintained stably over
a range of temperatures for a long time, while each of the macroemulsion particles and the nanoemulsion particles retain
its particle size independently and is maintained stably. It is thought that this is because the emulsion using anisotropic
powder and the conventional emulsion have a different emulsion system and cause little interaction at the interface
between the two types of emulsion particles, and the emulsion particles of the emulsion using anisotropic powder maintain
the emulsion interface firmly to prevent coalescence of particles.

Claims

1. An emulsion composition having different emulsion particle sizes, the emulsion composition comprising macroe-
mulsion particles having a size of 1 mm-100 mm and nanoemulsion particles having a size of 100 nm-900 nm,
wherein the macroemulsion particles include amphiphilic anisotropic powder; the amphiphilic anisotropic powder
includes a first hydrophilic polymer spheroid and a second hydrophobic polymer spheroid;
the first and second polymer spheroids are bound to each other with a structure in which one polymer spheroid at
least partially infiltrates the other polymer spheroid; and
the first polymer spheroid has a core-shell structure, and the shell has a functional group,
wherein the second polymer spheroid and the core of the first polymer spheroid comprise a vinyl polymer, and the
shell of the first polymer spheroid comprises a copolymer of a vinyl monomer with a functional group which is
siloxane, and
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wherein the vinyl polymer comprises polystyrene.

2. The hybrid emulsion composition according to claim 1, wherein the macroemulsion particles and the nanoemulsion
particles are present at a ratio of 5-9:5-1.

3. The hybrid emulsion composition according to claim 1, wherein the shell of the first polymer spheroid further include
a hydrophilic functional group introduced thereto.

4. The hybrid emulsion composition according to claim 3, wherein the hydrophilic functional group is at least one
selected from the group consisting of carboxylic acid group, sulfone group, phosphate group, amino group, alkoxy
group, ester group, acetate group, polyethylene glycol group and hydroxyl group.

5. The hybrid emulsion composition according to claim 1, wherein the amphiphilic anisotropic powder has a symmetric
shape, asymmetric snowman shape or asymmetric reverse snowman shape on the basis of the binding portion
where the first polymer spheroid and the second polymer spheroid are bound to each other.

6. The hybrid emulsion composition according to claim 1, wherein the amphiphilic anisotropic powder has a particle
size of 100-1500 nm.

7. A method for preparing the hybrid emulsion composition as defined in any one of claims 1 to 6, comprising:
forming each of an emulsion composition containing the amphiphilic anisotropic powder as defined in any one of
claims 1 and 3 to 7 for preparing macroemulsion particles having a size of 1 mm-100 mm and an emulsion composition
containing a surfactant for preparing nanoemulsion particles having a size of 100 nm-900 nm, and mixing the
emulsion compositions with each other.

Patentansprüche

1. Emulsionszusammensetzung, die unterschiedliche Emulsionsteilchengrößen aufweist, wobei die Emulsionszusam-
mensetzung Makroemulsionsteilchen umfasst, die eine Größe von 1 mm-100mm aufweisen und Nanoemulsions-
teilchen, die eine Größe von 100 nm-900 nm aufweisen,
wobei die Makroemulsionsteilchen amphiphiles anisotropes Pulver beinhalten;
das amphiphile anisotrope Pulver ein erstes hydrophiles Polymer-Sphäroid und ein zweites hydrophiles Polymer-
Sphäroid beinhaltet;
das erste und zweite Polymer-Sphäroid mit einer Struktur aneinandergebunden sind, in der ein Polymer-Sphäroid
mindestens teilweise in das andere Polymer-Sphäroid eindringt; und
das erste Polymer-Sphäroid eine Kern-Schalenstruktur aufweist und die Schale eine funktionelle Gruppe aufweist,
wobei das zweite Polymer-Sphäroid und der Kern des ersten Polymer-Sphäroids ein Vinylpolymer aufweisen, und
die Schale des ersten Polymer-Sphäroids ein Copolymer eines Vinylmonomers mit einer funktionellen Gruppe
umfasst, die Siloxan ist, und
wobei das Vinylpolymer Polystyrol umfasst.

2. Hybrid-Emulsionszusammensetzung nach Anspruch 1, wobei die Makroemulsionsteilchen in einem Verhältnis von
5-9:5-1 vorhanden sind.

3. Hybrid-Emulsionszusammensetzung nach Anspruch 1, wobei die Schale des ersten Polymer-Sphäroids weiter eine
darin eingeführte hydrophile funktionelle Gruppe beinhaltet.

4. Hybrid-Emulsionszusammensetzung nach Anspruch 3, wobei die hydrophile funktionelle Gruppe mindestens eine,
ausgewählt aus der Gruppe bestehend aus einer Carbonsäuregruppe, Sulfongruppe, Phosphatgruppe, Aminogrup-
pe, Alkoxygruppe, Estergruppe, Acetatgruppe, Polyethylenglykolgruppe und Hydroxylgruppe ist.

5. Hybrid-Emulsionszusammensetzung nach Anspruch 1, wobei das amphiphile anisotrope Pulver eine symmetrische
Form, eine asymmetrische Schneemannform oder eine asymmetrische umgekehrte Schneemannform an der Basis
des Bindungsabschnitts aufweist, wo das erste Polymersphäroid und das zweite Polymer-Sphäroid aneinanderge-
bunden sind.

6. Hybrid-Emulsionszusammensetzung nach Anspruch 1, wobei das amphiphile anisotrope Pulver eine Teilchengröße
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von 100-1500 nm aufweist.

7. Verfahren zur Herstellung einer Hybrid-Emulsionszusammensetzung nach einem der Ansprüche 1 bis 6, umfassend:
Bilden einer jeden von einer Emulsionszusammensetzung, die das amphiphile anisotrope Pulver nach einem der
Ansprüche 1 und 3 bis 7 enthält, zur Herstellung von Makroemulsionsteilchen, die eine Größe von 1 mm-100mm
aufweisen, und einer Emulsionszusammensetzung, die ein Tensid zur Herstellung von Nanoemulsionsteilchen
enthält, die eine Größe von 100 nm-900 nm aufweisen, und Mischen der Emulsionszusammensetzungen mitein-
ander.

Revendications

1. Composition d’émulsion ayant différentes tailles de particules d’émulsion, la composition d’émulsion comprenant
des particules de macroémulsion ayant une taille allant de 1 mm à 100 mm et des particules de nanoémulsion ayant
une taille allant de 100 nm à 900 nm,
dans laquelle les particules de macroémulsion comportent une poudre anisotrope amphiphile ;
la poudre anisotrope amphiphile comporte un premier sphéroïde polymère hydrophile et un deuxième sphéroïde
polymère hydrophobe ;
les premier et deuxième sphéroïdes polymères sont liés l’un à l’autre par une structure dans laquelle un sphéroïde
polymère s’infiltre au moins partiellement dans l’autre sphéroïde polymère ; et
le premier sphéroïde polymère a une structure noyau-enveloppe, et l’enveloppe a un groupe fonctionnel,
où le deuxième sphéroïde polymère et le noyau du premier sphéroïde polymère comprennent un polymère vinylique,
et l’enveloppe du premier sphéroïde polymère comprend un copolymère d’un monomère vinylique avec un groupe
fonctionnel qui est le siloxane, et
où le polymère vinylique comprend du polystyrène.

2. Composition d’émulsion hybride selon la revendication 1, dans laquelle les particules de macroémulsion et les
particules de nanoémulsion sont présentes selon un rapport de 5-9 : 5-1.

3. Composition d’émulsion hybride selon la revendication 1, dans laquelle l’enveloppe du premier sphéroïde polymère
comporte en outre un groupe fonctionnel hydrophile qui y est introduit.

4. Composition d’émulsion hybride selon la revendication 3, dans laquelle le groupe fonctionnel hydrophile est au
moins l’un choisi dans le groupe constitué par un groupe acide carboxylique, un groupe sulfone, un groupe phosphate,
un groupe amino, un groupe alcoxy, un groupe ester, un groupe acétate, un groupe polyéthylène glycol et un groupe
hydroxyle.

5. Composition d’émulsion hybride selon la revendication 1, dans laquelle la poudre anisotrope amphiphile a une forme
symétrique, une forme de bonhomme de neige asymétrique ou une forme de bonhomme de neige inversé asymé-
trique sur la base de la partie de liaison où le premier sphéroïde polymère et le deuxième sphéroïde polymère sont
liés l’un à l’autre.

6. Composition d’émulsion hybride selon la revendication 1, dans laquelle la poudre anisotrope amphiphile a une taille
de particules allant de 100 à 1500 nm.

7. Procédé de préparation de la composition d’émulsion hybride telle que définie dans l’une quelconque des revendi-
cations 1 à 6, comprenant le fait :

de former chacune d’une composition d’émulsion contenant la poudre anisotrope amphiphile telle que définie
dans l’une quelconque des revendications 1 et 3 à 7 pour préparer des particules de macroémulsion ayant une
taille allant de 1 mm à 100 mm et d’une composition d’émulsion contenant un tensioactif pour préparer des
particules de nanoémulsion ayant une taille allant de 100 nm à 900 nm, et
de mélanger les compositions d’émulsion l’une avec l’autre.



EP 3 241 542 B1

12



EP 3 241 542 B1

13


	bibliography
	description
	claims
	drawings

