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Description

Field of the invention

[0001] The present invention relates to an oil-in-water emulsion and a process for producing the same.

Background of the invention

[0002] To blend a hydrophobic compound such as oil stably as an emulsion is an important technique in products
such as cosmetics and perfumes. Generally, emulsified particles in an emulsion using a low-molecular surfactant are
small and relatively stable, but in a solution system in the presence of a large amount of a surfactant such as detergent,
their stability is lost and emulsification is destroyed. Accordingly, even if a hydrophobic compound useful for the surface
of skin and hair to be washed is blended as an emulsion, the hydrophobic compound is emulsified with a surfactant used
as a detergent, thus deteriorating foaming of the detergent. In this case, the intentionally blended hydrophobic compound
is also emulsified with a surfactant used as the detergent, and thus almost all of the blended hydrophobic compound is
washed away, so there is a problem that after use, the hydrophobic compound rarely remains on the washed surface.
[0003] Accordingly, JP-A 2003-226612 discloses an oil-in-water emulsion which is stable in a system in the presence
of a large amount of a surfactant such as a detergent, that is, excellent in resistance to a surfactant solution, can be
compounded with a detergent without deteriorating fundamental performance such as foaming, and is excellent in feel
upon application onto the skin, as well as a process for producing the same.

Summary of the invention

[0004] The present invention relates to an oil-in-water emulsion obtained by mixing (a) a polysaccharide derivative
having, in a side chain, a group represented by formula (1) (referred to hereinafter as group (1)):

- (OX)n-E2-R (1)

wherein X represents a C1 to C6 linear or branched divalent saturated hydrocarbon group, n is a number of 5 to 300,
Xs whose number is n may be the same or different, E2 represents an ether linkage (-O-) or an ester linkage (-OCO- or
-COO-), and R represents a C4 to C30 linear or branched hydrocarbon group which may be substituted with a hydroxy
group, (b) a water-soluble polyol, (c) a nonionic surfactant, (d) a hydrophobic compound, and water and diluting the
resulting mixture with water, wherein the average particle diameter of the emulsified particles is 0.1 to 2 Pm, and a
process for producing the same.

Detailed description of the invention

[0005] In JP-A 2003-226612 supra, the emulsified particles have a large diameter, thus causing the problem of creaming
in low-density products.
[0006] The present invention relates to an oil-in-water emulsion having a small emulsified particle diameter, which is
excellent in resistance to a surfactant solution, has oil droplets stably dispersed therein and is maintained in the form of
a stable emulsion even in the presence of a surfactant at high concentration, as well as a process for producing the same.
[0007] The present inventors utilized a polymer compound having a specific group in a part of its side chain, to prepare
a specific composition containing the same, a nonionic surfactant and a hydrophobic compound, and they found that
an emulsion of the hydrophobic compound excellent in stability can be obtained by diluting the composition with water,
and the present invention was thereby completed.

[Component (a)]

[0008] The polysaccharide derivative (i) is preferably a polysaccharide derivative obtained by replacing a part or the
whole of hydrogen atoms of hydroxy groups in a polysaccharide or a polysaccharide derivative by the following group
(A) (referred to hereinafter as polysaccharide derivative (i-1)). Group (A) represented by the formula (2):

-E1- (OX)n1-E2-R (2)

wherein E1 represents a C1 to C6 linear or branched divalent saturated hydrocarbon group which may be substituted
with a hydroxy or oxo group, n1 is a number of 8 to 300, X, E2 and R each have the same meaning as defined above,
and Xs whose number is n1 may be the same or different.
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[0009] The polysaccharide or its derivative used in the present invention includes polysaccharides such as cellulose,
guar gum, starch, pullulan, dextran, fructane, mannan, agar, carrageenan, chitin, chitosan, pectin, alginic acid and
hyaluronic acid, as well as derivatives thereof substituted with a methyl group, ethyl group, hydroxyethyl group, hydrox-
ypropyl group etc. The constituent monosaccharide residue can be substituted with one or more of these substituent
groups. Examples of the polysaccharide derivatives include hydroxyethyl cellulose, hydroxyethylethyl cellulose, hydrox-
yethyl guar gum, hydroxyethyl starch, methyl cellulose, methyl guar gum, methyl starch, ethyl cellulose, ethyl guar gum,
ethyl starch, hydroxypropyl cellulose, hydroxypropyl guar gum, hydroxypropyl starch, hydroxyethylmethyl cellulose,
hydroxyethylmethyl guar gum, hydroxyethylmethyl starch, hydroxypropylmethyl cellulose, hydroxypropylmethyl guar
gum, hydroxypropylmethyl starch etc. Among these polysaccharides and derivatives thereof, cellulose, starch, hydrox-
yethyl cellulose, methyl cellulose, ethyl cellulose and hydroxypropyl cellulose are preferable, and particularly hydroxyethyl
cellulose is preferable. The weight-average molecular weight of these polysaccharides or derivatives thereof is preferably
in the range of 10,000 to 10,000,000, more preferably 100,000 to 5,000,000, still more preferably 200,000 to 2,000,000.
[0010] E1 in the group (A) is preferably a C2 to C3 linear or branched divalent saturated hydrocarbon group which
may be substituted with a hydroxy or oxo group, and preferable examples include ethylene, propylene, trimethylene, 2-
hydroxytrimethylene, 1-hydroxymethylethylene, 1-oxoethylene, 1-oxotrimethylene, 1-methyl-2-oxoethylene etc. X is pref-
erably a C2 or C3 linear or branched divalent saturated hydrocarbon group, and preferable examples include ethylene,
propylene and trimethylene. The number of moles of (-OX-) added on the average, represented by n1, is preferably 8
to 120, more preferably 10 to 60, from the viewpoint of the thickening effect and emulsification stability. X whose number
is n1 may be the same or different. E2 is an ether linkage or an ester linkage, preferably an ether linkage. R is preferably
a C5 to C25, particularly C6 to C20, linear or branched alkyl group which may be substituted with a hydroxy group, or
is preferably an unsubstituted alkyl group, particularly an unsubstituted linear alkyl group, from the viewpoint of stability.
Preferable examples include an octyl group, decyl group, dodecyl group, tetradecyl group, hexadecyl group, octadecyl
group, isostearyl group etc.
[0011] The degree of substitution with the group (A) in the polysaccharide derivative (i-1) of the present invention is
preferably in the range of 0.0001 to 1. 0 , more preferably 0.0005 to 0.5, still more preferably 0.001 to 0.1.
[0012] The polysaccharide derivative (i-1) of the present invention may be substituted not only with the group (A) but
also with at least one group selected from the following groups (B), (C) and (D) . Hydrogen atoms in hydroxy groups in
the groups (A) to (D) may further be substituted with the groups (A) to (D).

(B) a C1 to C5 sulfoalkyl group which may be substituted with a hydroxy group, or a salt thereof,
(C) a C2 to C6 carboxyalkyl group which may be substituted with a hydroxy group, or a salt thereof, or
(D) a group represented by the formula (3):

wherein D1 represents a C1 to C6 linear or branched divalent saturated hydrocarbon group which may be substituted
with a hydroxy group, R1, R2 and R3 may be the same or different and each represent a C1 to C3 linear or branched
alkyl group which may be substituted with a hydroxy group, and Y- represents a hydroxy ion, a halogen ion or an organic
acid ion.
[0013] The group (B) includes a 2-sulfoethyl group, 3-sulfopropyl group, 3-sulfo-2-hydroxypropyl group, 2-sulfo-1-(hy-
droxymethyl) ethyl group etc., among which a 3-sulfo-2-hydroxypropyl group is preferable from the viewpoint of safety
and production. A part or the whole of these groups (B) may be salts with alkali metals or alkaline earth metals such as
Na, K, Ca, Mg etc. or with organic cations such as amines, ammonium etc. The degree of substitution with the groups
(B) is preferably in the range of 0 to 1.0, more preferably 0 to 0.8, still more preferably 0 to 0.5, per constituent mon-
osaccharide residue.
[0014] The group (C) includes a carboxymethyl group, carboxyethyl group, carboxypropyl group, carboxybutyl group,
carboxypentyl group etc., among which a carboxymethyl group is preferable from the viewpoint of safety and production.
A part or the whole of these groups (C) may be salts with alkali metals or alkaline earth metals such as Na, K, Ca, Mg
etc. or with organic cations such as amines, ammonium etc. The degree of substitution with the groups (C) is preferably
in the range of 0 to 1.0, more preferably 0 to 0.8, still more preferably 0 to 0.5, per constituent monosaccharide residue.
[0015] D1 in the group (D) is preferably a C2 to C3 linear or branched divalent saturated hydrocarbon group which
may be substituted with a hydroxy group, and preferable examples include ethylene, propylene, trimethylene, 2-hydrox-
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ytrimethylene, 1-hydroxymethylethylene etc. R1, R2 and R3 include a methyl group, ethyl group, propyl group, 2-hydrox-
yethyl group etc . , among which a methyl group and an ethyl group are preferable. In the groups represented by Y-, the
halogen ion includes a chlorine ion, bromine ion, iodine ion etc., and the organic acid ion includes CH3COO-,
CH3CH2COO-, CH3(CH2)2COO- etc. Y- is preferably a hydroxy ion, a chlorine ion or a bromine ion. The degree of
substitution with the groups (D) is preferably in the range of 0 to 0.5, more preferably 0 to 0.3, per constituent monosac-
charide residue.
[0016] The substitution of the polysaccharide or its derivative with the groups (A) to (D), that is, the polyoxyalkylation,
sulfoalkylation, carboxyalkylation or cationization thereof, can be carried out by methods described in WO 00/73351.
[0017] When cellulose or a derivative thereof is used as a starting polysaccharide (or its derivative) of the polysaccharide
derivative (i-1) in the present invention, its repeating unit is represented by the following formula (6):

wherein R5 represents a group selected from a hydrogen atom, methyl group, ethyl group, hydroxyethyl group, hydrox-
ypropyl group, the group (A), the group (B), the group (C) and the group (D), Q represents a C2 to C4 alkylene group,
a, b and c are the same or different and each represent a number of 0 to 10, the QO group, R5 group, a, b and c may
be the same or different in a repeating unit or among repeating units, and hydroxyl groups in the groups (A) to (D) may
be further substituted with other groups (A) to (D), provided that at least one of R5 in the molecule is the group (A).

[Component (b)]

[0018] The water-soluble polyol as the component (b) in the present invention is a polyhydric alcohol having at least
2 hydroxyl groups in its molecule, and specific examples include alkylene glycols such as ethylene glycol, propylene
glycol, 1,3-butylene glycol, 1,4-butylene glycol etc., polyalkylene glycols such as dipropylene glycol etc., sugar alcohols
such as glucose, maltose, maltitose, sucrose, fructose, xylitol, sorbitol, maltotriose, threitol etc., glycerin, polyglycerin,
erythritol, and starch-decomposed reduced alcohol, and one or two or more thereof are used.

[Component (c)]

[0019] The nonionic surfactant as the component (c) in the present invention includes compounds represented by the
formula (4) or (5):

R4-E2-(XO)m-H (4)

wherein E2 and X each have the same meaning as defined above, R4 represents a C8 to C30 linear or branched,
saturated or unsaturated hydrocarbon group or cholesteryl group, m represents a number of 5 to 20 on the average,
and Xs whose number is m may be the same or different.

wherein R4 has the same meaning as defined above.
[0020] In the nonionic surfactants represented by the formula (4) or (5), R4 is a C8 to C30, preferably C8 to C20, linear
or branched, saturated or unsaturated hydrocarbon group or cholesteryl group. Specific examples include an octyl group,



EP 1 598 044 B1

5

5

10

15

20

25

30

35

40

45

50

55

decyl group, dodecyl group, tetradecyl group, hexadecyl group, octadecyl group, 2-ethylhexyl group, isodecyl group,
isocetyl group, isostearyl group, hexadecyl group, heptylundecyl group, octyldodecyl group, oleyl group, cholesteryl
group etc. The number of moles of added XO on the average in the formula (4) is 5 to 20, more preferably 5 to 15.

[Component (d)]

[0021] The hydrophobic compound as the component (d) in the present invention includes higher alcohols, sterols,
silicones, fluorine-based oils, oily components etc. compounded to improve the functions and added value of toiletries.
[0022] The higher alcohols include, for example, benzyl alcohol, isocetyl alcohol, hexadecyl alcohol, phenylethyl al-
cohol, cetanol, stearyl alcohol, oleyl alcohol, 2-octyl dodecanol etc., among which cetanol and stearyl alcohol are par-
ticularly preferable.
[0023] The sterols include, for example, cholesterol, cholesteryl isostearate, provitamin D3, campesterol, stigmastanol,
cholesteryl alkenylsuccinate (JP-A 5-294989) etc. Among these, cholesterol, cholesteryl isostearate and cholesteryl
alkenylsuccinate are particularly preferable.
[0024] The silicones include those incorporated usually into toiletries, including not only octamethyl polysiloxane,
methyl polysiloxane, highly polymerized methyl polysiloxane and methylphenyl polysiloxane, but also methyl polycy-
closiloxane (e.g. octamethyl cyclotetrasiloxane), trimethylsiloxy silicic acid, and modified silicones such as alkyl-modified
silicone, polyether/alkyl-modified silicone, amino-modified silicone, fluorine-modified silicone, alkyl glyceryl ether-mod-
ified silicone, and the modified organopolysiloxane described in JP-A 6-72851.
[0025] The fluorine-based oils are preferably perfluoro organic compounds which are liquid at ordinary temperatures,
such as perfluoropolyether, fluorine-modified silicone etc., and examples include perfluorodecalin, perfluorooctane, per-
fluorononane, perfluoropentane, perfluoropolyether etc.
[0026] The oily components may be volatile or non-volatile, and examples include hydrocarbons such as solid or liquid
paraffin, Vaseline, crystal oil, squwalane etc.; ester oils such as eucalyptus oil, peppermint oil, sunflower oil, tallow, olive
oil, carnaubawax, glycerin monostearate, glycerin distearate, isopropyl palmitinate, butyl stearate, neopentyl glycol
dicaprylate, diethyl phthalate, myristyl lactate, diisopropyl adipate, cetylmyristate, 1-isostearoyl-3-myristoyl glycerol, 2-
octyldodecyl myristate, neopentyl glycol di-2-ethylhexanoate, glycerol triisostearate, glyceryl diparamethoxycinnamate-
mono-2-ethylhexanoate etc.; higher aliphatic acids such as stearic acid, palmitic acid, oleic acid etc.; natural essential
oils such as rosemary, rooibos, royal jelly, Winter bloom etc., and functional oily substances such as lignan, vitamin E,
oil-soluble vitamin C, vitamin A derivatives, ceramides, ceramide analogs, oil-soluble UV absorber etc.

[Oil-in-water emulsion and process for producing the same]

[0027] The oil-in-water emulsion of the present invention can be produced by mixing the components (a), (b), (c) and
(d) and water, and diluting the resulting mixture with water, wherein 2 to 50 parts by weight of the component (b), 0.1 to
10 parts by weight of the component (c), 0.01 to 70 parts by weight of the component (d) and 5 to 30 parts by weight of
water are preferably mixed to give composition (1) which is then diluted with water. The weight ratio of the component
(b) to water in the composition (1), that is, the component (b)/water, is preferably 10/90 to 99/1, more preferably 10/90
to 90/10. To obtain the composition (1), the component (b) may be previously mixed with water to form an aqueous
solution of water-soluble polyol and then mixed with other components.
[0028] In a more preferable embodiment of the present invention, the components (a), (b) and (c) and water are first
mixed to give a composition (1a) which is then mixed with the component (d) to give the composition (1) . In this case,
it is preferable that in the composition (1a), the content of the component (a) is 1 to 10 wt%, the content of the component
(b) is 10 to 90 wt%, the content of the component (c) is 0.1 to 20 wt%, and the content of water is 10 to 90 wt%. The
component (b) /water ratio by weight is preferably 10/90 to 90/10. In this case, it is more preferable that the component
(b) and water are first mixed to prepare an aqueous solution of water-soluble polyol, and then the aqueous solution is
mixed with the component (a) preferably under stirring, followed by adding the component (c), to produce the composition
(1a) . By this production method, a stable oil-in-water emulsion having a small emulsion particle diameter can be prepared.
[0029] The amount of the component (d) mixed with the composition (1a) is preferably 0.01 to 70 parts by weight,
more preferably 0.1 to 50 parts by weight, still more preferably 1.0 to 45 parts by weight, based on 1 part by weight of
the component (a) contained in the composition (1a). Although the mixing method is not particularly limited, the component
(d) may be added all at once, may be added continuously little by little or may be added several times in predetermined
divided portions to the composition (1a) under suitable mechanical mixing force. The dropping speed or the frequency
of addition in divided portions is not particularly limited, but is preferably regulated so as to attain an excellent mixed
state. The whole of the predetermined amount of the component (d) is mixed with the composition (1a) to give the
composition (1)
[0030] In another preferable embodiment of the present invention, the composition (1) can be prepared in the following
manner. That is, the components (a) and (d) are mixed to prepare the composition (1b). The amount of the component
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(d) in the composition (1b) is preferably 0.01 to 70 parts by weight, more preferably 0.1 to 50 parts by weight, still more
preferably 1.0 to 45 parts by weight, based on 1 part by weight of the component (a) contained in the composition (1b).
Then, the composition (1b), the component (b) and water are mixed under stirring, followed by further adding the
component (c), to produce the composition (1). In this case, the component (b) and water may first mixed to prepare an
aqueous solution of water-soluble polyol, followed by mixing the aqueous solution with the composition (1b) under stirring.
The content of the component (b) in the composition (1) is preferably 2 to 50 parts by weight, more preferably 2 to 40
parts by weight, still more preferably 4 to 35 parts by weight, based on 1 part by weight of the component (a). Although
the mixing method is not particularly limited, the aqueous polyol solution may be added all at once, may be added
continuously little by little or may be added several times in predetermined divided portions to the composition (1b) under
suitable mechanical mixing force. The dropping speed or the frequency of addition in divided portions is not particularly
limited, but is preferably regulated so as to attain an excellent mixed state. The whole of the predetermined amount of
the aqueous polyol solution is mixed therewith, and then the component (c) is added thereto, to give the composition (1).
[0031] The composition (1) prepared in the manner described above is then diluted with water to give the oil-in-water
emulsion of the present invention. The mixing method upon dilution with water is not particularly limited, and the com-
position (1) is mixed with water under suitable mechanical force depending on the viscosity of the composition (1) and
the amount of water. With respect to the amount of water mixed, the composition (1) /water ratio by weight is preferably
in the range of 1/99 to 99/1, more preferably 1/99 to 65/35, still more preferably 1/99 to 50/50.
[0032] The average particle diameter of emulsified particles containing the component (d), present in the oil-in-water
emulsion of the present invention, is 0.5 to 2 Pm. The average particle diameter of emulsified particles is a value
determined by particle size distribution measurement with laser scattering, which is specifically a value determined by
using LA-910 (manufactured by Horiba Ltd.) . In this measurement, 0.5 g emulsion is diluted with 99.5 g physiological
saline and then measured at room temperature.
[0033] The oil-in-water emulsion of the present invention can be used as such in cosmetics, massage cosmetics and
skincare products, but may contain various additives usually used in these products, for example a surfactant, a disper-
sant, a solvent, a perfume, a dye, an inorganic salt, a preservative, an antioxidant and a pH regulator, in order to increase
the added value of the products. Even if a surfactant is contained, the oil-in-water emulsion of the present invention
exhibits excellent stability without particularly causing a change in viscosity with time and a change in outward appearance
such as separation etc. Examples
[0034] The present invention is described in more detail by reference to the Examples below. The Examples are set
forth for illustrating the present invention and not intended to limit the present invention.
[0035] In the following examples, the degree of substitution with the group (A) in the polymer compound was determined
by the Zeisel method [D. G. Anderson, Anal. Chem. 43, 894 (1971)], while the degrees of substitution with the groups
(B), (C) and (D) were determined by a colloid titration method. In the following examples, the "degree of substitution" or
"substitution degree" refers to the average number of substituent groups per constituent monosaccharide residue or per
constituent monomer unit.

Preparation Example 1 (Preparation of Polysaccharide Derivative 1)

[0036] 80 g of hydroxyethyl cellulose having a weight-average molecular weight of about 800,000 and a hydroxyethyl
substitution degree of 1.8 (HEC-QP15000H manufactured by Union Carbide Corporation), 640 g isopropyl alcohol and
2.0 g p-toluenesulfonic acid were mixed to prepare slurry and stirred at room temperature for 30 minutes in a nitrogen
atmosphere. 15 g of a compound represented by the following formula (11) :

was added thereto, and the mixture was polyoxyalkylenated by reaction at 80°C for 8 hours. After the reaction was
finished, the reaction solution was neutralized with 48% aqueous sodium hydroxide, and the reaction product was
separated by filtration. The reaction product was washed twice with 500 g of 80% isopropyl alcohol, then twice with 500
g isopropyl alcohol, and dried at 70°C for one day under reduced pressure, to give 73.4 g polyoxyalkylenated hydroxyethyl
cellulose (referred to as polysaccharide derivative 1). The degree of substitution with the group (A) in the polysaccharide
derivative 1 was 0.010.
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Preparation Example 2 (Preparation of Polysaccharide Derivative 2)

[0037] 80 g potato starch (manufactured by Katayama Chemical, Inc.), 640 g of 50% isopropyl alcohol and 5.5 g of
48% aqueous sodium hydroxide were mixed to prepare slurry and stirred at room temperature for 30 minutes in a nitrogen
atmosphere. 19.0 g of a compound represented by the following formula (12):

was added thereto, and the mixture was polyoxyalkylenated by reaction at 80°C for 8 hours. After the reaction was
finished, the reaction solution was neutralized with acetic acid, and the reaction product was separated by filtration. The
reaction product was washed twice with 500 g of 50% isopropyl alcohol, then twice with 500 g acetone, and dried at
70°C for one day under reduced pressure, to give 69.4 g polyoxyalkylenated starch (referred to as polysaccharide
derivative 2). The degree of substitution with the group (A) in the polysaccharide derivative 2 was 0.005.

Preparation Example 3 (Preparation of Polysaccharide Derivative 3)

[0038] 20.0 g of the polysaccharide derivative 2 prepared in Preparation Example 2, 200 g of 70% isopropyl alcohol,
42.6 g of sodium 3-chloro-2-hydroxypropanesulfonate and 18.0 g of 48% aqueous sodium hydroxide were mixed and
sulfonated at 50°C for 5 hours. After the reaction was finished, the reaction solution was neutralized with acetic acid,
and the reaction product was separated by filtration. The reaction product was washed 3 times with 400 g of 70%
isopropyl alcohol and twice with 300 g isopropyl alcohol and then dried at 70°C for one day under reduced pressure, to
give 38.3 g polyoxyalkylenated and sulfonated starch (referred to as polysaccharide derivative 3). The degree of sub-
stitution with 3-sulfo-2-hydroxypropyl group (group (B)) in the polysaccharide derivative 3 was 0.301.

Preparation Example 4 (Preparation of Polysaccharide Derivative 4)

[0039] 35.5 g of the polysaccharide derivative 2 prepared in Preparation Example 2, 350 g of 70% isopropyl alcohol
and 2.4 g of 48% aqueous sodium hydroxide were mixed to prepare slurry and stirred at room temperature for 30 minutes
in a nitrogen atmosphere. 25.1 g sodium monochloroacetate and 18.0 g of 48% aqueous sodium hydroxide were added
thereto, and the mixture was carboxymethylated at 50°C for 5 hours. After the reaction was finished, the reaction solution
was neutralized with acetic acid, and the reaction product was separated by filtration. The reaction product was washed
3 times with 400 g of 70% isopropyl alcohol and twice with 300 g isopropyl alcohol and then dried at 70°C for one day
under reduced pressure, to give 33.8 g polyoxyalkylenated and carboxymethylated starch (referred to as polysaccharide
derivative 4). The degree of carboxymethylation of the polysaccharide derivative 4 (the degree of substitution with the
group (C)) was 0.48. Preparation Example 5 (Preparation of Polysaccharide Derivative 5)
[0040] 35.5 g of the polysaccharide derivative 2 prepared in Preparation Example 2, 350 g of 70% isopropyl alcohol
and 2.4 g of 48% aqueous sodium hydroxide were mixed to prepare slurry and stirred at room temperature for 30 minutes
in a nitrogen atmosphere. 7.0 g of 60% aqueous (3-chloro-2-hydroxypropyl)trimethyl ammonium chloride and 2.0 g of
48% aqueous sodium hydroxide were added thereto, and the mixture was cationized at 50°C for 1 hour. After the reaction
was finished, the reaction solution was neutralized with acetic acid, and the reaction product was separated by filtration.
The reaction product was washed 3 times with 400 g of 70% isopropyl alcohol and twice with 300 g isopropyl alcohol
and then dried at 70°C for one day under reduced pressure, to give 34.2 g polyoxyalkylenated and cationized starch
(referred to as polysaccharide derivative 5) . The degree of cationization of the polysaccharide derivative 5 (the degree
of substitution with the group (D)) was 0. 10.

Preparation Example 6 (Preparation of Polysaccharide Derivative 6)

[0041] 80 g of hydroxyethyl cellulose having a weight-average molecular weight of 1, 500, 000 and a hydroxyethyl
substitution degree of 1.8 (HEC-QP100MH manufactured by Union Carbide Corporation), 640 g of 80% isopropyl alcohol
and 5.34 g of 48% aqueous sodium hydroxide were mixed to prepare slurry and stirred at room temperature for 30
minutes in a nitrogen atmosphere. 12.78 g of a compound represented by the following formula (13):
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was added thereto, and the mixture was polyoxyalkylenated by reaction at 80°C for 8 hours. After the reaction was
finished, the reaction solution was neutralized with acetic acid, and the reaction product was separated by filtration. The
reaction product was washed twice with 500 g isopropyl alcohol and then dried at 60°C for one day under reduced
pressure, to give 72.0 g polyoxyalkylenated hydroxyethyl cellulose (referred to as polysaccharide derivative 6). The
degree of substitution with the group (A) in the polysaccharide derivative 6 was 0.004. Preparation Example 7 (Preparation
of Polysaccharide Derivative 7) 80 g of hydroxyethyl cellulose having a weight-average molecular weight of 1,500, 000
and a hydroxyethyl substitution degree of 1.8 (HEC-QP100MH manufactured by Union Carbide Corporation), 640 g of
80% isopropyl alcohol and 5.34 g of 48% aqueous sodium hydroxide were mixed to prepare slurry and stirred at room
temperature for 30 minutes in a nitrogen atmosphere. 21.7 g of a compound represented by the following formula (14):

was added thereto, and the mixture was polyoxyalkylenated by reaction at 80°C for 8 hours. After the reaction was
finished, the reaction solution was neutralized with acetic acid, and the reaction product was separated by filtration. The
reaction product was washed twice with 500 g isopropyl alcohol and then dried at 60°C for one day under reduced
pressure, to give 74.0 g polyoxyalkylenated hydroxyethyl cellulose (referred to as polysaccharide derivative 7) . The
degree of substitution with the group (A) in the polysaccharide derivative 7 was 0.004. Preparation Example 8 (Preparation
of Polysaccharide Derivative 8)
[0042] 80 g of hydroxyethyl cellulose having a weight-average molecular weight of 800,000 and a hydroxyethyl sub-
stitution degree of 1.8 (HEC-QP15000H manufactured by Union Carbide Corporation), 640 g of 80% isopropyl alcohol
and 5.34 g of 48% aqueous sodium hydroxide were mixed to prepare slurry and stirred at room temperature for 30
minutes in a nitrogen atmosphere. 13.7 g of a compound represented by the following formula (15):

was added thereto, and the mixture was polyoxyalkylenated by reaction at 80°C for 8 hours. After the reaction was
finished, the reaction solution was neutralized with acetic acid, and the reaction product was separated by filtration. The
reaction product was washed twice with 500 g isopropyl alcohol and then dried at 60°C for one day under reduced
pressure, to give 69.0 g polyoxyalkylenated hydroxyethyl cellulose (referred to as polysaccharide derivative 8). The
degree of substitution with the group (A) in the polysaccharide derivative 8 was 0.003. Preparation Example 9 (Preparation
of Polysaccharide Derivative 9)
[0043] 80 g of hydroxyethyl cellulose having a weight-average molecular weight of 500,000 and a hydroxyethyl sub-
stitution degree of 1.8 (HEC-QP4400H manufactured by Union Carbide Corporation), 640 g of 80% hydrous isopropyl
alcohol and 5.34 g of 48% aqueous sodium hydroxide were mixed to prepare slurry and stirred at room temperature for
30 minutes in a nitrogen atmosphere. 12.78 g of a compound represented by the formula (13) above was added thereto,
and the mixture was polyoxyalkylenated by reaction at 80°C for 8 hours. After the reaction was finished, the reaction
solution was neutralized with acetic acid, and the reaction product was separated by filtration. The reaction product was
washed twice with 500 g isopropyl alcohol and then dried at 60°C for one day under reduced pressure, to give 73 g
polyoxyalkylenated hydroxyethyl cellulose (referred to as polysaccharide derivative 9). The degree of substitution with
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the group (A) in the polysaccharide derivative 9 was 0.004. Preparation Example 10 (Preparation of Polysaccharide
Derivative 10)
[0044] 160 g hydroxyethyl cellulose having a weight-average molecular weight of 200,000 and a hydroxyethyl substi-
tution degree of 2.5 (NATROZOL 250G manufactured by Hercules Incorporated), 1280 g of hydrous 80% isopropyl
alcohol and 9.8 g of 48% aqueous sodium hydroxide were mixed to prepare slurry, which was then stirred at room
temperature for 30 minutes in a nitrogen atmosphere. 21.2 g of a compound represented by the formula (13) above was
added thereto, and the mixture was polyoxyalkylenated by reaction at 80°C for 8 hours. After the reaction was finished,
the reaction solution was neutralized with acetic acid, and the reaction product was separated by filtration. The reaction
product was washed twice with 700 g isopropyl alcohol and then dried at 60°C for one day under reduced pressure, to
give 151 g polyoxyalkylenated hydroxyethyl cellulose (referred to as polysaccharide derivative 10) . The degree of
substitution with the group (A) in the polysaccharide derivative 10 was 0.009.

Preparation Example 11 (Preparation of Polysaccharide Derivative 11)

[0045] 160 g hydroxyethyl cellulose having a weight-average molecular weight of 200,000 and a hydroxyethyl substi-
tution degree of 2.5 (NATROZOL 250G manufactured by Hercules Incorporated), 1280 g of hydrous 80% isopropyl
alcohol and 9.8 g of 48% aqueous sodium hydroxide were mixed to prepare slurry, which was then stirred at room
temperature for 30 minutes in a nitrogen atmosphere. 31.8 g of a compound represented by the formula (13) above was
added thereto and the mixture was polyoxyalkylenated by reaction at 80°C for 8 hours. After the reaction was finished,
the reaction solution was neutralized with acetic acid, and the reaction product was separated by filtration. The reaction
product was washed twice with 700 g isopropyl alcohol and then dried at 60°C for one day under reduced pressure, to
give 152 g polyoxyalkylenated hydroxyethyl cellulose (referred to as polysaccharide derivative 11) . The degree of
substitution with the group (A) in the polysaccharide derivative 11 was 0.014. Preparation Example 12 (Preparation of
Polysaccharide Derivative 12)
[0046] 160 g hydroxyethyl cellulose having a weight-average molecular weight of 200,000 and a hydroxyethyl substi-
tution degree of 2.5 (NATROZOL 250M manufactured by Hercules Incorporated), 1280 g of hydrous 80% isopropyl
alcohol and 9.8 g of 48% aqueous sodium hydroxide were mixed to prepare slurry, which was then stirred at room
temperature for 30 minutes in a nitrogen atmosphere. 47.7 g of a compound represented by the formula (13) above was
added thereto, and the mixture was polyoxyalkylenated by reaction at 80°C for 8 hours. After the reaction was finished,
the reaction solution was neutralized with acetic acid, and the reaction product was separated by filtration. The reaction
product was washed twice with 700 g isopropyl alcohol and then dried at 60°C for one day under reduced pressure, to
give 153 g polyoxyalkylenated hydroxyethyl cellulose (referred to as polysaccharide derivative 12) . The degree of
substitution with the group (A) in the polysaccharide derivative 12 was 0.021.

Preparation Example 13 (Preparation of Polysaccharide Derivative 13)

[0047] 160 g hydroxyethyl cellulose having a weight-average molecular weight of 200,000 and a hydroxyethyl substi-
tution degree of 2.5 (NATROZOL 250M, manufactured by Hercules Incorporated), 1280 g of hydrous 80% isopropyl
alcohol and 9.8 g of 48% aqueous sodium hydroxide were mixed to prepare slurry, which was then stirred at room
temperature for 30 minutes in a nitrogen atmosphere. 56.8 g of a compound represented by the formula (13) above was
added thereto, and the mixture was polyoxyalkylenated by reaction at 80°C for 8 hours. After the reaction was finished,
the reaction solution was neutralized with acetic acid, and the reaction product was separated by filtration. The reaction
product was washed twice with 700 g isopropyl alcohol and then dried at 60°C for one day under reduced pressure, to
give 155 g polyoxyalkylenated hydroxyethyl cellulose (referred to as polysaccharide derivative 13) . The degree of
substitution with the group (A) in the polysaccharide derivative 13 was 0.025.

Preparation Example 14 (Preparation of Polysaccharide Derivative 14)

[0048] 80 g hydroxyethyl cellulose having a weight-average molecular weight of 200,000 and a hydroxyethyl substi-
tution degree of 2.5 (NATROZOL 250G, manufactured by Hercules Incorporated), 640 g of hydrous 80% isopropyl
alcohol and 4.9 g of 48% aqueous sodium hydroxide were mixed to prepare slurry, which was then stirred at room
temperature for 30 minutes in a nitrogen atmosphere. 19.02 g of a compound represented by the formula (15) above
was added thereto, and the mixture was polyoxyalkylenated by reaction at 80°C for 8 hours. After the reaction was
finished, the reaction solution was neutralized with acetic acid, and the reaction product was separated by filtration. The
reaction product was washed twice with 500 g isopropyl alcohol and then dried at 60°C for one day under reduced
pressure, to give 74 g polyoxyalkylenated hydroxyethyl cellulose (referred to as polysaccharide derivative 14) . The
degree of substitution with the group (A) in the polysaccharide derivative 14 was 0.0037.
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Preparation Example 15 (Preparation of Polysaccharide Derivative 15)

[0049] 60 g hydroxyethyl cellulose having a weight-average molecular weight of 200,000 and a hydroxyethyl substi-
tution degree of 2.5 (NATROZOL 250G, manufactured by Hercules Incorporated), 480 g of hydrous 80% isopropyl
alcohol and 3.67 g of 48% aqueous sodium hydroxide were mixed to prepare slurry, which was then stirred at room
temperature for 30 minutes in a nitrogen atmosphere. 39.45 g of a compound represented by the formula (14) above
was added thereto, and the mixture was polyoxyalkylenated by reaction at 80°C for 8 hours. After the reaction was
finished, the reaction solution was neutralized with acetic acid, and the reaction product was separated by filtration. The
reaction product was washed twice with 400 g isopropyl alcohol and then dried at 60°C for one day under reduced
pressure, to give 52 g polyoxyalkylenated hydroxyethyl cellulose (referred to as polysaccharide derivative 15). The
degree of substitution with the group (A) in the polysaccharide derivative 15 was 0.0135.
[0050] The following compounds were used as the nonionic surfactants in the Examples and Comparative Examples
below.

• Nonionic surfactants (1), (2)

• Nonionic surfactants (3), (4)

• Nonionic surfactant (5)

• Nonionic surfactant (6)

• Nonionic surfactant (7)
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• Nonionic surfactant (8)

• Nonionic surfactant (9)

• Nonionic surfactant (10)

Examples 1 to 25

[0051] The component (a) and the aqueous polyol solution were mixed at 60°C in a ratio shown in Tables 1 and 2,
then dissolved uniformly under stirring at a rate of 300 rpm, and cooled to 30°C. Then, the component (c) was added
dropwise thereto at the same stirring rate to give the composition (1a) . Then, the component (d) was added dropwise
thereto at 30°C under stirring at 300 rpm (rounds per minute). After this addition was finished, the mixture was kept at
the same stirring rate and temperature for 30 minutes or more. After ion exchange water was added thereto, the mixture
was stirred for 30 minutes or more to give an oil-in-water emulsion. The resulting oil-in-water emulsion was evaluated
for its emulsified state immediately after preparation, average emulsion particle diameter, and stability. The results are
shown in Tables 1 and 2.

<Emulsified state immediately after preparation>

[0052] 1 g of the resulting emulsion was diluted with 9 g of ion exchange water and then placed in a suitable amount
on a slide glass, and the emulsified state of the composition was observed under a digital microscope (KEYENCE VH-
8500).

<Average emulsion particle diameter >

[0053] The average particle diameter of emulsified particles in the emulsion was determined by measuring a dilution
of 0.5 g emulsion in 99.5 g physiological saline at room temperature with a laser scattering particle size distribution
measuring instrument LA-910 manufactured by Horiba Ltd.



EP 1 598 044 B1

12

5

10

15

20

25

30

35

40

45

50

55

<Stability>

[0054] The emulsion was stored for 1 month at room temperature and at 40°C respectively and then evaluated under
the following criteria by observing the presence or absence of separation with naked eyes.

O No separation was observed.
� : Separated.
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Examples 21-29

[0055] The components (a) and (d) were mixed in a ratio shown in Table 3 and then stirred at 30°C under stirring at
a rate of 300 rpm to prepare a dispersion of the components (a) and (d). Then, the aqueous polyol solution was added
dropwise thereto at the same stirring rate at the same temperature. After this addition was finished, the mixture was
kept for 1 hour or more under the same conditions as above. Thereafter, the reaction mixture was heated to 60°C and
stirred for 30 minutes at 300 rpm. After the mixture was cooled to 30°C, the component (c) was added dropwise thereto
under stirring at the same rate. After this addition was finished, the reaction mixture was kept at the same stirring rate
and temperature as above for 30 minutes or more. After ion exchange water was added thereto, the mixture was stirred
for 30 minutes or more to give an oil-in-water emulsion. The resulting oil-in-water emulsion was evaluated for its emulsified
state immediately after preparation, average emulsion particle diameter and stability in the same manner as in Example
1. The results are shown in Table 3.
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Comparative Examples 1 to 7

[0056] Oil-in-water emulsions were obtained in the same manner as in Examples 1 to 25 except that the component
(c) was not added. The oil-in-water emulsions were evaluated for their emulsified state immediately after preparation,
average emulsion particle diameter and stability in the same manner as in Example 1. The results are shown in Table 4.
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Comparative Example 8

[0057] A composition having the same formulation as in Example 2 in Table 1 was prepared in the following manner.
[0058] The polysaccharide derivative 6 as the component (a) and 86% aqueous glycerin were mixed at 60°C, dissolved
uniformly under stirring at a rate of 300 rpm and cooled to 30°C to give composition (8a) . Then, sunflower oil as the
component (d) was added to the composition (8a) at 30°C under stirring at 300 rpm. After sunflower oil was added, the
mixture was kept at the same stirring rate and at the same temperature for 30 minutes or more, and then a necessary
amount of ion exchange water containing the whole of the nonionic surfactant (8) as the component (c) was added
thereto, and the mixture was stirred for 30 minutes or more to give an oil-in-water emulsion. The resulting oil-in-water
emulsion was evaluated for its emulsified state immediately after preparation, average emulsion particle diameter and
stability in the same manner as in Example 1, and as a result, an O/W emulsion was obtained, but its particle diameter
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was 13.0 Pm, and thus particles in this emulsion could not be made small unlike the Examples in the present invention.
With respect to stability, separation was observed during storage at room temperature and 40°C for 1 month.

Comparative Example 9

[0059] A composition having the same formulation as in Example 1 in Table 1 was prepared in the following manner.
[0060] The polysaccharide derivative 3 as the component (a) and 50% aqueous propylene glycol were added to a
necessary amount of ion exchange water (60°C) under stirring at 300 rpm, to give composition (9a). The resulting
composition (9a) was cooled to 30°C under stirring at 300 rpm, and then the nonionic surfactant (8) as the component
(c) was added thereto. Further, squwalane as the component (d) was added dropwise to the mixture at 30°C under
stirring at 300 rpm, and the mixture was kept at the same temperature and at the same stirring rate for 30 minutes or
more, to give composition (9b). The resulting composition (9b) was not an oil-in-water emulsion and was separated into
2 phases, that is, squwalane and an aqueous phase.

Claims

1. An oil-in-water emulsion obtained by mixing (a) a polysaccharide derivative having, in a side chain, a group repre-
sented by formula (1):

(OX)n-E2-R (1)

wherein X represents a C1 to C6 linear or branched divalent saturated hydrocarbon group, n is a number of 5 to
300, Xs whose number is n may be the same as or different from one another, E2 represents an ether linkage (-O-)
or an ester linkage (-OCO- or -COO-), and R represents a C4 to C30 linear or branched hydrocarbon group which
may be substituted with a hydroxy group, (b) a water-soluble polyol, (c) a nonionic surfactant, (d) a hydrophobic
compound, and water and diluting the resulting mixture with water, wherein the average particle diameter of the
emulsified particles is 0.1 to 2 Pm.

2. The oil-in-water emulsion according to claim 1, wherein the polysaccharide derivative having a group represented
by the formula (1) is a polysaccharide derivative obtained by replacing a part or the whole of hydrogen atoms of
hydroxy groups in a polysaccharide or its derivative by the following group (A):

Group (A) represented by the formula (2):

-E1- (OX)n1-E2-R (2)

wherein E1 represents a C1 to C6 linear or branched divalent saturated hydrocarbon group which may be
substituted with a hydroxy or oxo group, n1 is a number of 8 to 300, X, E2 and R each have the same meaning
as defined in claim 1, and Xs whose number is n1 may be the same as or different from one another.

3. The oil-in-water emulsion according to claim 1, wherein in the formula (1) X is an ethylene group,
n is a number of 5 to 200, and R represents a C4 to C30 linear or branched alkyl group.

4. The oil-in-water emulsion according to any of claims 1 to 3, wherein the component (c) is a compound represented
by the formula (4):

R4-E2- (XO)m-H (4)

wherein E2 and X each have the same meaning as defined in claim 1, R4 represents a C8 to C30 linear or branched,
saturated or unsaturated hydrocarbon group or cholesteryl group, m represents a number of 5 to 20 on the average,
and Xs whose number is m may be the same as or different from one another.

5. The oil-in-water emulsion according to any of claims 1 to 3, wherein the component (c) is a compound represented
by the formula (5):
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wherein R4 has the same meaning as defined in claim 4.

6. A process for producing an oil-in-water emulsion according to any of claim 1 to 5, comprising the steps of mixing
the components (a), (b), (c) and (d) and water, and diluting the resulting mixture with water.

7. The process for producing an oil-in-water emulsion according to claim 6, wherein 2 to 50 parts by weight of the
component (b), 0.1 to 10 parts by weight of the component (c), 0.01 to 70 parts by weight of the component (d) and
5 to 30 parts by weight of water are mixed with 1 part by weight of the component (a) to prepare composition (1)
and composition (1) is then diluted with water.

8. The process for producing an oil-in-water emulsion according to claim 7, wherein the weight ratio of the component
(b)/water in the composition (1) is 10/90 to 99/1.

9. The process for producing an oil-in-water emulsion according to claim 7 or 8, wherein the components (a), (b) and
(c) and water are mixed with one another and then the component (d) is added to, and mixed with, the resulting
mixture to produce composition (1) and composition (1) is then diluted with water.

10. The process for producing an oil-in-water emulsion according to claim 7 or 8, wherein the component (b) and water,
and further the component (c), are added to, and mixed with, a mixture of the components (a) and (d) to produce
composition (1) and composition (1) is then diluted with water.

Patentansprüche

1. Öl-in-Wasser-Emulsion, erhalten durch Mischen von (a) einem Polysaccharidderivat, das in einer Seitenkette eine
Gruppe aufweist, dargestellt durch die Formel (1):

-(OX)n-E2-R (1)

worin X eine lineare oder verzweigte, bivalente, gesättigte C1-C6-Kohlenwasserstoffgruppe ist, n eine Zahl von 5
bis 300 ist, die Gruppen X, deren Anzahl n ist, gleich oder verschieden voneinander sein können, E2 eine Etherbin-
dung (-O-) oder eine Esterbindung (-OCO- oder -COO-) ist und R eine lineare oder verzweigte C4-C30-Kohlenwas-
serstoffgruppe ist, die mit einer Hydroxygruppe substituiert sein kann, (b) einem wasserlöslichen Polyol, (c) einem
nicht-ionischen Tensid, (d) einer hydrophoben Verbindung und Wasser und Verdünnen der resultierenden Mischung
mit Wasser, worin der durchschnittliche Teilchendurchmesser der emulgierten Teilchen 0,1 bis 2 Pm ist.

2. Öl-in-Wasser-Emulsion nach Anspruch 1, worin das Polysaccharidderivat mit einer Gruppe mit der Formel (1) ein
Polysaccharidderivat ist, erhalten durch Ersetzen eines Teils oder der gesamten Wasserstoffatome der Hydroxy-
gruppen in einem Polysaccharid oder dessen Derivat durch die folgende Gruppe (A):

Gruppe (A), dargestellt durch die Formel (2):

-E1-(OX)n1-E2-R (2)

worin E1 eine lineare oder verzweigte, bivalente, gesättigte C1-C6-Kohlenwasserstoffgruppe ist, die durch eine
Hydroxy- oder Oxogruppe substituiert sein kann, nl eine Zahl von 8 bis 300 ist, X, E2 und R jeweils die gleiche
Bedeutung wie in Anspruch 1 haben und die Gruppen X, deren Anzahl n1 ist, gleich oder verschieden voneinander
sein können.

3. Öl-in-Wasser-Emulsion nach Anspruch 1, worin in der Formel (1) X eine Ethylengruppe ist, n eine Zahl von 5 bis
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200 ist und R eine lineare oder verzweigte C4-C30-Gruppe ist.

4. Öl-in-Wasser-Emulsion nach einem der Ansprüche 1 bis 3, worin die Komponente (c) eine Verbindung mit der
Formel (4) ist:

R4-E2-(XO)m-H (4)

worin E2 und X jeweils die Bedeutungen wie in Anspruch 1 definiert aufweisen, R4 eine lineare oder verzweigte,
gesättigte oder ungesättigte C8-C30-Kohlenwasserstoffgruppe oder Cholesterylgruppe ist, m eine Zahl von 5 bis 20
im Schnitt ist und die Gruppen X, deren Anzahl m ist, gleich oder verschieden voneinander sein können.

5. Öl-in-Wasser-Emulsion nach einem der Ansprüche 1 bis 3, worin die Komponente (c) eine Verbindung ist, dargestellt
durch die Formel (5):

worin R4 die gleiche Bedeutung wie in Anspruch 4 definiert aufweist.

6. Verfahren zur Erzeugung einer Öl-in-Wasser-Emulsion nach einem der Ansprüche 1 bis 5, umfassend die Schritte
des Mischens der Komponenten (a), (b), (c) und (d) und Wasser, und Verdünnen der resultierenden Mischung mit
Wasser.

7. Verfahren zur Erzeugung einer Öl-in-Wasser-Emulsion nach Anspruch 6, worin 2 bis 50 Gew.-Teile der Komponente
(b), 0,1 bis 10 Gew.-Teile der Komponente (c), 0,01 bis 70 Gew.-Teile der Komponente (d) und 5 bis 30 Gew.-Teile
Wasser mit 1 Gew.-Teil der Komponente (a) vermischt werden, zur Herstellung der Zusammensetzung (1), und
worin die Zusammensetzung (1) dann mit Wasser verdünnt wird.

8. Verfahren zur Erzeugung einer Öl-in-Wasser-Emulsion nach Anspruch 7, worin das Gewichtsverhältnis der Kom-
ponente (b)/Wasser in der Zusammensetzung (1) 10/90 bis 99/1 ist.

9. Verfahren zur Erzeugung einer Öl-in-Wasser-Emulsion nach Anspruch 7 oder 8, worin die Komponenten (a), (b)
und (c) und Wasser miteinander vermischt werden und dann die Komponente (b) zu der resultierenden Mischung
gegeben und mit dieser vermischt wird, zur Erzeugung der Zusammensetzung (1), und wobei die Zusammensetzung
(1) dann mit Wasser verdünnt wird.

10. Verfahren zur Erzeugung einer Öl-in-Wasser-Emulsion nach Anspruch 7 oder 8, worin die Komponente (b) und
Wasser und weiterhin die Komponente (c) zu einer Mischung aus den Komponenten (a) und (d) gegeben und mit
dieser vermischt werden, zur Erzeugung der Zusammensetzung (1), und worin dann die Zusammensetzung (1) mit
Wasser verdünnt wird.

Revendications

1. Emulsion huile dans eau obtenue par mélange (a) d’un dérivé de polysaccharide ayant, dans une chaîne latérale,
un groupe représenté par la formule (1) :

-(OX)n-E2-R (1)

où X représente un groupe C1 à C6 hydrocarboné saturé divalent linéaire ou ramifié, n est un nombre de 5 à 300,
les X dont le nombre est n peuvent être identiques ou différents les uns des autres, E2 représente une liaison éther
(-O-) ou une liaison ester (-OCO- ou -COO-), et R représente un groupe C4 à C30 hydrocarboné linéaire ou ramifié
qui peut être substitué avec un groupe hydroxyle, (b) d’un polyol soluble dans l’eau, (c) d’un tensioactif non ionique,
(d) d’un composé hydrophobe, et d’eau et dilution du mélange résultant avec de l’eau, où le diamètre de particule
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moyen des particules émulsifiées est 0,1 à 2 Pm.

2. Emulsion huile dans eau selon la revendication 1 où le dérivé de polysaccharide ayant un groupe représenté par
la formule (1) est un dérivé de polysaccharide obtenu par remplacement de tout ou partie des atomes d’hydrogène
de groupes hydroxyle dans un polysaccharide ou son dérivé par le groupe (A) suivant :

groupe (A) représenté par la formule (2) :

-E1-(OX)n1-E2-R (2)

où E1 représente un groupe C1 à C6 hydrocarboné saturé divalent linéaire ou ramifié qui peut être substitué avec
un groupe hydroxyle ou oxo, n1 est un nombre de 8 à 300, X, E2 et R ont chacun la même signification que défini
dans la revendication 1, et les X dont le nombre est n1 peuvent être identiques ou différents les uns des autres.

3. Emulsion huile dans eau selon la revendication 1 où, dans la formule (1), X est un groupe éthylène, n est un nombre
de 5 à 200 et R représente un groupe C4 à C30 alkyle linéaire ou ramifié.

4. Emulsion huile dans eau selon l’une quelconque des revendications 1 à 3 où le composant (c) est un composé
représenté par la formule (4) :

R4-E2-(XO)m-H (4)

où E2 et X ont chacun la même signification que défini dans la revendication 1, R4 représente un groupe C8 à C30
hydrocarboné saturé ou insaturé linéaire ou ramifié ou un groupe cholestéryle, m représente un nombre de 5 à 20
en moyenne, et les X dont le nombre est m peuvent être identiques ou différents les uns des autres.

5. Emulsion huile dans eau selon l’une quelconque des revendications 1 à 3 où le composant (c) est un composé
représenté par la formule (5) :

où R4 a la même signification que défini dans la revendication 4.

6. Procédé pour produire une émulsion huile dans eau selon l’une quelconque des revendications 1 à 5 comprenant
les étapes de mélange des composants (a), (b), (c) et (d) et d’eau, et de dilution du mélange résultant avec de l’eau.

7. Procédé pour produire une émulsion huile dans eau selon la revendication 6 où 2 à 50 parties en poids de composant
(b), 0,1 à 10 parties en poids de composant (c), 0,01 à 70 parties en poids de composant (d) et 5 à 30 parties en
poids d’eau sont mélangées avec 1 partie en poids de composant (a) pour préparer une composition (1) et la
composition (1) est ensuite diluée avec de l’eau.

8. Procédé pour produire une émulsion huile dans eau selon la revendication 7 où le rapport en poids du composant
(b)/eau dans la composition (1) est 10/90 à 99/1.

9. Procédé pour produire une émulsion huile dans eau selon la revendication 7 ou 8 où les composants (a), (b) et (c)
et l’eau sont mélangés entre eux puis le composant (d) est ajouté à, et mélangé avec, le mélange résultant pour
produire une composition (1) et la composition (1) est ensuite diluée avec de l’eau.

10. Procédé pour produire une émulsion huile dans eau selon la revendication 7 ou 8 où le composant (b) et l’eau, et
en outre le composant (c), sont ajoutés à, et mélangés avec, un mélange des composants (a) et (d) pour produire
une composition (1) et la composition (1) est ensuite diluée avec de l’eau.
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