- DESCRIPTION FOAMABI E AEROSOL COMPOSITION TECHNICAL FIELD (0001)The present
invention relates to a foamable aerosol composition, in particular to a foamable aerosol composition
containing a poorly water-soluble active ingredient at a high concentration.

BACKGROUND ART (0002)Various aerosol compositions containing an active ingredient at a high
concentration and aerosol compositions forming foams emitting a cracking sound by breakage of
foams have been proposed so far. For example, Pateht Document 1 discloses an aerosol
antiphlogistic anodyne comprising a concentrate containing 10 to 30

DESCRIPTION

FOAMABLE AEROSOL COMPOSITION

TECHNICAL FIELD
(0001) The present invention relates to a foamable aerosol
composition, in particular to a foamable aerosol composition
containing a poorly water-soluble active ingredient at a high

concentration.

BACKGROUND ART
(0002) Various aerosol compositions containing an active
ingredient at a high concentration and aerosol compositions forming
foams emitting a cracking sound by breakage of foams have been
proposed so far. For example, Patent Document 1 discloses an aerosol
antiphlogistic anodyne comprising a concentrate containing 10 to 30
wt% of active ingredients comprising at least three of camphor,
menthol, methyl salicylate and glycol salicylate. Patent Document 2
discloses a foam aerosol antiphlogistic anodyne preparation comprising
0.3 to 15 wt% of antiphlogistic anodyne, 0.1 to 5 wt% of ether
surfactant, 3 to 20 wt% of water, 0.1 to 5 wt% of powder, 2.5 wt% or
less of lower alcohol and 60 to 90 wt% of aerosol propellant. Patent
Document 3 discloses an aerosol composition comprising an aqueous
composition comprising aliphatic hydrocarbon having a boiling point of
-5°C to 40°C and emitting a cracking sound by breakage of foams.
Patent Document 4 discloses a foam aerosol preparation containing

active ingredients in a base solution comprising 0.1 to 5 wt/vol% of



wt% of active ingredients comprising at least three of camphor, menthol, methyl salicylate and glycol
salicylate. Patent Document 2 discloses a foam aerosol antiphlogistic anodyne preparation comprising
0.3 to 15 wt% of antiphlogistic anodyne, 0.1 to 5 wt% of ether surfactant, 3 to 20 wt% of water, 0.1to 5
wt% of powder, 2,5 wt% or less of lower alcohol and 60 to 90 wt% of aerosol propellant. Patent
Document 3 discloses an aerosol composition comprising an agueous composition comprising
aliphatic hydrocarbon having a boiling point of -5C to 40€ and emitting a cracking sound by breakage
of foams. Patent Document 4 discloses a foam aerosol preparation containing active ingredients in a

base solution corsing,P- 1S WYBI%19%01% of lower alcohol and /or glycols, 3 to 25

wt/vol% of water and 60 to 95 wt/vol% of n-butane gas. Further,
Patent Document 5 discloses a cracking foam composition prepared by
mixing an aerosol propellant and a concentrate in a concentrate-rich

state.

PRIOR ART DOCUMENTS
Patent Documents
(0003)
Patent Document 1: JP 1-020131 B
Patent Document 2: JP 7-078019 B
Patent Document 3: JP 2706693 B
Patent Document 4: JP 2741105 B

Patent Document 5: JP 3665925 B

SUMMARY OF THE INVENTION
PROBLEM TO BE SOLVED BY THE INVENTION
(0004) However, an aerosol antiphlogistic anodyne of Patent
Document 1 is a spray type aerosol antiphlogistic anodyne to be
sprayed in the form of fine fog drops, and since aspiration by a user is
easy and especially active ingredients are blended at a high
concentration, there is a problem that a user is choked, which is
inconvenient to the user. In a foam aerosol antiphlogistic anodyne
preparation of Patent Document 2, there is no problem with aspiration,
but freon is used as an aerosol propellant, and since a liquid density of
freon is larger than that of water, stability is largely different as

compared with the case of using aliphatic hydrocarbon (liquefied



- 2 - surfactant, 0.05 to 10 wt/vol% of lower alcohol and/or glycols, 3 to 23 wt/vol% of water and 60 to
95 wt/vol% of n-butane gas. Further, Patent Document 5 discloses a cracking foam composition
prepared by mixing an aerosol propellant and a concentrate in a concentrate-rich state. PRIOR ART
DOCUMENTS Patent Documents (0003) Patent Document 1: JP 1-020131 B Patent Document 2: JP
7-078019 B Patent Document 3: JP 2706693 B Patent Document 4: JP 2741105 B Patent Document
5: JP 3665925 B SUMMARY OF THE INVENTION PROBLEM TO BE SOLVED BY THE
INVENTION (0004)However, an aerosol antiphlogistic anodyne of Patent Document 1 is a spray type

aerosol antiphlggigtit-apadyng 1o he srrayedindhafaiinsof fingifag ghops fand singe aspiralion by a

user is easy and especially active ingredients are blended at a high
there is no problem with aspiration, but when aliphatic hydrocarbon is
used as an aerosol propellant and active ingredients are blended at a
high concentration, stability is lowered and a uniform composition
cannot be sprayed. In Patent Document 5, too, there is no problem
with aspiration because foams are formed, but the composition is in a
concentrate-rich state and an amount of the aerosol propellant is small,
and therefore, a density of foams is high and there is a problem that in
applying and spreading the composition on an object to be coated,
dripping of the composition occurs easily.
(O005) The present invention was made in the light of the
above-mentioned problems, and an object of the present invention is to
provide a foamable aerosol composition, in which though poorly
water-soluble active ingredients are blended at a high concentration, a
concentrate containing water can be used by using a specific
surfactant and a poorly water-soluble liquefied gas, emulsification

stability of the concentrate and the liquefied gas is good, and a uniform

composition can be sprayed.

MEANS TO SOLVE THE PROBLEM
(0006) The foamable aerosol composition of the present invention
is one comprising a concentrate and a liquefied gas, in which the
concentrate comprises active ingredients, surfactants, a monovalent
alcohol having 2 to 3 carbon atoms and water, the surfactants
comprise polyoxyethylene-added fatty acid ester and a nonionic
surfactant having HLB of from 8 to 19, the liquefied gas is a poorly

water-soluble liquefied gas, a ratio of the concentrate to the liquefied



concentration, there is a problem that a user is choked, which is inconvenient to the user. In a foam
aerosol antiphlogistic anodyne preparation of Patent Document 2, there is no problem with aspiration,
but freon is used as an aerosol propellant, and since a liquid density of freon is larger than that of
water, stability is largely different as compared with the case of using aliphatic hydrocarbon (liquefied
petroleum gas). In Patent Documents 3 and 4, since foams are formed, there is no problem with
aspiration, but when aliphatic hydrocarbon is used-as4an aerosol propellant and active ingredients are
blended at a high concentration, stability is lowered and a uniform composition cannot be sprayed. In
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therefore, a denigjiyedicd@ams @Blgﬂz&ﬁt@ifﬁbar.e is a problem that in applying and spreading the
composition on an object to be coated, dripping of the composition occurs easily. (0005)The present
invention was rif¥ef@7n the fightof m@fﬁﬁébéﬁmémibné}@lﬂpr@b‘l“éﬁ% m%&ﬁ@bﬁéctéﬁﬁh@gr@éﬁnt

invention is to Rroy ide a able aerosol ¢ osition,.in which though poor water-sqlyble active
ingredients are‘ﬁ?eﬁaesd)‘{ﬂgw é%%é&%?gﬁb?ﬁ %%%}ﬁrg %Bﬂf&’g ’ﬁb wate Fc%\fn% lﬁie(bfby using
a specific surfa;gggttﬁ@glnggg%water -soluble liquefied gas, emulsification stability of the concentrate

and the liquefied gas is good, and a uniform composition can be sprayed. MEANS TO
SOLVE THE PRIOBBEM (0008) Hrefloahbblgaerdseloampositdtioé the grigsenttirveniiable

active ingredients is from 5 to 30 wt% in the concentrate.

(0009) It 1s preferable that the poorly water-soluble active
ingredients are antiphlogistic anodynes.

(6010) It is preferable that the amount of the monovalent alcohol
having 2 to 3 carbon atoms is from 5 to 40 wt% in the concentrate.
(0011) It is preferable that the amount of water is from 40 to 85
wt% in the concentrate.

(0012) It is preferable that the polyoxyethylene-added fatty acid
ester is polyoxyethylene sorbitan fatty acid ester.

(0013) It is preferable that the nonionic surfactant is

polyoxyethylene hydrogenated castor oil and/or an ether surfactant.

EFFECT OF THE INVENTION
(0014) According to the present invention, it is possible to provide
the foamable aerosol composition, in which though poorly
water-soluble active ingredients are blended at a high concentration, a
concentrate containing water can be used by dissolving the active
ingredients in alcohol and using a specific surfactant and a poorly
water-soluble liquefied gas, and since emulsification stability of the
concentrate and the liquefied gas is good, a uniform composition can

be sprayed even if active ingredients being hardly soluble in water are



IS one comprising a concentrate and a liquefied gas, in which the concentrate comprises active
ingredients, surfactants, a monovalent alcohol having 2 to 3 carbon atoms and water, the surfactants
comprise polyox-yethylene-added fatty acid ester and a nonionic surfactant having HLB of from 8 to
19, the liquefied gas is a poorly water-soluble liquefied gas, a ratio of the concentrate to the liquefied -
4 - gas is 60/40 to 10/90 (weight ratio), and the concentrate and the liquefied gas arc emulsified.
(0007t is preferable that the active ingredients are pdorly water-soluble active ingredients having
solubility in water at 25C of less than 10 wt%. (0008)lt is preferable that the amount of the poorly

water-soluble sy, Further, it is possible to provide the foamable aerosol

composition, in which while foams are formed upon spraying of the
foamable aerosol composition, by blending the liquefied gas in a large
amount, dripping of the composition hardly occurs in coating and
spreading the composition on an object to be coated such as a skin,
and further, good feeling of coolness can be obtained due to cooling by

heat of evaporation.

EMBODIMENT FOR CARRYING OUT THE INVENTION

(0015) The foamable aerosol composition of the present invention
is one comprising a concentrate and a liquefied gas, in which the
concentrate comprises active ingredients, surfactants, a monovalent
alcohol having 2 to 3 carbon atoms and water, the surfactants
comprise polyoxyethylene-added fatty acid ester and a nonionic
surfactant having HLB of from 8 to 19, the liquefied gas is a poorly
water-soluble liquefied gas, a ratio of the concentrate to the liquefied
gas is 60/40 to 10/90 (weight ratio), and the concentrate and the
liquefied gas are emulsified.

(0016) The above-mentioned active ingredients exhibit their effect
when applied to a human body, and though the foamable aerosol
composition of the present invention easily adheres to and infiltrated
into a skin, and poorly water-soluble active ingredients which are
hardly dissolved in water can be used. The above-mentioned poorly
water-soluble active ingredients are dissolved in alcohol and emulsified
with aqueous components in a state of being contained in the
concentrate, and further, is emulsified with the liquefied gas together

with aqueous components even in a state of being contained in the



active ingredients is from 5 to 30 wt% in the concentrate. (0009)lt is preferable that the poorly
water-soluble active ingredients are antiphlogistic anodynes. (0010)It is preferable that the amount of
the monovalent alcohol having 2 to 3 carbon atoms is from 5 to 40 wt% in the concentrate. (0011)It is
preferable that the amount of water is from 40 to 85 wt% in the concentrate. (0012)It is preferable that
the polyoxyethylene-added fatty acid ester is polyoxyethylene sorbitan fatty acid ester. (0013)It is
preferable that the nonionic surfactant is polyoxyethyfene hydrogenated castor oil and/or an ether
surfactant. EFFECT OF THE INVENTION

aerosol composition. Therefore, the aerosol composition is easily
sprayed in a state of the active ingredients being dispersed at a
uniform concentration, and further, since the active ingredients easily
keep an emulsified state with the aqueous components even after the
aerosol composition is sprayed outside and the liquefied gas is
evaporated, the aerosol composition can be uniformly applied.

(0017) Here, the poorly water-soluble active ingredients mean
active ingredients having solubility in water at 25°C of less than 10
wt%, preferably less than 5 wt%.

(0018) Examples of the active ingredient are antiphlogistic
anodynes such as methyl salicylate, indomethacin, felbinac and
ketoprofen; refrigerants such as l-menthol and camphor; ultraviolet
absorbers such as p-methoxy cinnamic acid ethylhexyl, p-methoxy
cinnamic acid isopropyl, p-methoxy cinnamic acid octyl, diethylamino
hydroxybenzoyl hexyl benzoate, t-butyl methoxybenzoyl methane,
ethylhexyl triazone, octocrylene, oxybenzone, hydroxybenzophenone
sulfonic acid, sodium hydroxybenzophenone sulfonate,
dihydroxybenzophenone and 4-aminobenzoic acid; vermin repellents
such as N,N-diethyl-m-toluamide (Deet); antioxidants such as
a-tocopherol and dibutylhydroxytoluene; vitamins such as retinol and
dl-a-tocopherol; anti-inflammatory agents such as glycyrrhetinic acid;
antifungal agents such as miconazole nitrate, sulconazole nitrate and
clotrimazole; deodorants and perfumes such as lauryl methacrylate,
geranyl crotonate, acetophenone myristate, benzyl acetate, benzyl
propionate and methyl phenylacetate; and the like.

(0019) The amount of the above-mentioned poorly water-soluble

active ingredients is preferably from 5 to 30 wt%, further preferably



(0014)According to the present invention, it is possible to provide the foamable aerosol composition, in
which though poorly water-soluble active ingredients are blended at a high concentration a
concentrate containing water can be used by dissolving the active ingredients in alcohol and using a
specific surfactant and a poorly water-soluble liquefied gas, and since emulsification stability of the
concentrate and the liquefied gas is good, a uniform composition can be sprayed even if active
ingredients being hardly soluble in water are -5 - uséd.Further, it is possible to provide the foamable
aerosol composition, in which while foams are formed upon spraying of the foamable aerosol

composition, by:blgnding thelquefigd gasin.a large.amoypt, dipping qithe compasition fgdly occurs

in coating and spreading the composition on an object to be coated such as a skin, and further, good

feeling of coolnebs vaimtan tbtadk ¢ cudstorcoelingoby hleat ofievdpgratibants is less than 5
wt%, effect of the active ingredients is apt to be insufficient, and when
more than 30 wt%, emulsification stability is not good and a uniform
composition is hardly sprayed.
(0020) The  above-mentioned  poorly  water-soluble active
ingredients are blended as an alcohol solution in a state of being
dissolved in the monovalent alcohol having 2 to 3 carbon atoms.
Examples of the alcohol are ethanol, isopropanol and the like.
(0021) The amount of the above-mentioned monovalent alcohol
having 2 to 3 carbon atoms is preferably from 5 to 40 wt%, further
preferably from 10 to 35 wt%, especially preferably from 17 to 30 wt%
in the concentrate. @ When the amount of the above-mentioned
monovalent alcohol having 2 to 3 carbon atoms is less than 5 wt%, the
poorly water-soluble active ingredients are hardly dissolved therein at a
high concentration, and when more than 40 wt%, emulsification hardly
occurs, and even if emulsification arises, emulsification stability is not
good and a uniform composition is hardly sprayed.
(0022) The concentration of the above-mentioned poorly
water-soluble active ingredients in the alcohol solution is preferably
from 15 to 70 wt%, further preferably from 20 to 50 wt%. When the
concentration is less than 15 wt%, the amount of the active ingredients
which can be blended is small, and when more than 70 wt%, there is a
case where the active ingredients are precipitated without being
dissolved.
(0023) The surfactants in a state of being contained in the

concentrate act to emulsify the alcohol solution containing the poorly



EMBODIMENT FOR CARRYING OUT THE INVENTION (0015)The foamable aerosol composition of
the present invention is one comprising a concentrate and a liquefied gas, in which the concentrate
comprises active ingredients, surfactants, a monovalent alcohol having 2 to 3 carbon atoms and water,
the surfactants comprise polyoxyethylene-added fatty acid ester and a nonionic surfactant having HLB
of from 8 to 19, the liquefied gas is a poorly water-soluble liquefied gas, a ratio of the concentrate to
the liquefied gas is 60/40 to 10/90 (weight ratio), and the concentrate and the liquefied gas are
emulsified. (0016)The above-mentioned active ingredients exhibit their effect when applied to a human

body, and though tbe foamsable aereselhemresiion el e diesant iRventianeasily adhergsto and

infiltrated into a skin, and poorly water-soluble active ingredients which are hardly dissolved in water
can be used. THecaboveembntioned padrdy hivatefisdlgsle activesirgrediehtsagecdissalved inralcohol
and emulsified with aqueous components in a state of being contained in the concentrate, and further,

is emulsified with&reRGaelic GRORHehe IWiliF B4 LT B8 BBREh SRR S '5Rfe F BRfg
contained in thgepo-sg?rc%ﬁg%%%@fg}?i @@hl%%(?i?&%z the aerosol composition is easily sprayed in a
S

state of the active ingredients being dispersed at a uniform concentration, and further, since the active
ingredients eagiykagp an rmulsifigststetawith the agyeousiompaRRisaeren aftehtheagwsol
composition is sprayed outside and the liquefied gas is evaporated, the aerosol composition can be
uniformly appli®@lYo8Y7iheen ehadstsstyfakteraeidblesdetivaitgredicmsainain astiledigredients
having solubility in water af 25C of less than t%, preferably less than 5 wt%. go 8)Examples of
the active ingr gﬁ?%r%{gﬁip?ﬁo%%ﬁ]c §n6%yi§sv¥§85ﬂ Gy 1%%1??:%&?@,%%‘6% Y t8ibinac and

ketoprofen; refdgerants $Hchhas smenihol@nd:canRB oL PELRYIUSLARRARSESSUEH RS RYDRhOX-Y

cinnamic acid ethylhexyl, p-methoxy cinnamic acid isopropyl, p-methoxy cinnamic acid octyl,

diethylamino hydiexyheez pyldréxyiaeazaatie; tbutyd tivethoxyleelizoy nethane, tailiyddexyl tiazone,
octocrylene, oxybenzone, hydroxybenzophenone sulfonic acid, sodium hydroxybenzophenone

sulfonate, dihyBHEXyISERSSERERBAR S48 MINEDERZ SRUBBRE SIS repellntesuierasthat

N.N-diethyl-m-jglrnide (Beet). antioddanis,such as clriocoperol and dibulylydioxytoluene:
vitamins such a8 retinol and df—o- ocop%rerol; anti-inflamrmatory aggnts SUchas glycyrrhctinic acid,

antifungal agents sughas AMCANAZOMR AitTALR, swcanazrlenitrate AR Clothmazolgideadprnts and
perfumes such as lauryl methacrylate, geranyl crotonate, acetophenone myristate, benzyl acetate,
benzyl propionatepdyichgnethyl phienpladetatecasiditiseotiked thereon.
(0025) Examples of the polyoxyethylene-added fatty acid ester are
polyoxyethylene fatty acid esters such as POE monolaurate, POE
monostearate and POE monooleate; polyoxyethylene sorbitan fatty acid
esters such as POE sorbitan monolaurate, POE sorbitan monostearate
and POE sorbitan monooleate; polyoxyethylene glycerine fatty acid
esters such as POE glyceryl monostearate and POE glyceryl
monooleate; polyoxyethylene sorbitol fatty acid esters such as POE
sorbitol monolaurate, POE sorbitol tetrastearate and POE sorbitol
tetraoleate; and a mixture thereof. In the present invention,
polyoxyethylene hydrogenated castor oil as mentioned infra is not
included in the polyoxyethylene-added fatty acid esters.
(00206) Particularly from the viewpoint that emulsification stability

of the concentrate and the aerosol composition is good and the

concentrate and the aerosol composition are easily re-emulsified even



(0019)The amount of the above-mentioned poorly water-soluble active ingredients is preferably from 5
to 30 wt%, further preferably - 7 - from 8 to 25 wt% in the concentrate. When the amount of the
above-mentioned poorly water-soluble active ingredients is less than 5 wt%, effect of the active
ingredients is apt to be insufficient, and when more than 30 wt%, emulsification stability is not good
and a uniform composition is hardly sprayed. (0020)Theabove-mentionedpoorly water- solubleactive
ingredients are blended as an alcohol solution in a'st&te of being dissolved in the monovalent alcohol
having 2 to 3 carbon atoms. Examples of the alcohol are ethanol, isopropanol and the like. (0021)The

amount of the abpya-meAtigRedMaRavAlENAicehRHBYING 210 Bcaher atens soriefsrably from 5 to
40 wt%, further preferably from 10 to 35 wt%, especially preferably from 17 to 30 wt% in the

concentrate. Wisentthiemrhbuno of shepathoveyriéntionechnhdad Valent adéd hol teavitey o BLBrbon
atoms is less than 5 wt%, the poorly water-soluble active ingredients are hardly dissolved therein at a

high concentrafiori" 8y drién orHHEH A WiTe R midisiftdtfon ey dbeure D elarlfme

emulsification @&%t&@ﬂ?&%ﬁ;ﬁg{"eﬁ?&mty is not good and a uniform composition is hardly sprayed.

(0022)The concentration o ove-mentioned poorly water-soluble active ingredients in the alcohol

solution is prefepaidy from Extarmi®law % fuitheropreferably flam 20t k9 vi¥er When the sesicentration
is less than 15 wt%, the amount of the active ingredients which can be blended is small, and when
more than 70 W% ekeieniks a Ralse witd Fy tha aefivelisgredie tackra preoibitecéyl withett BElfg

dissolved. (Oozgggar}%ls%ﬁ:fgg‘?%%igao etglee(%Lgxejngg}%nEgiSrey igt heer, POE behenyl ether,
POE octyl dodecyl ether, POE isocetyl ether and POE isostearyl ether,
and polyoxyethylene polyoxypropylene alkyl ethers such as POE POP
cetyl ether and POE POP decyl tetradecyl ether; polyglycerin fatty acid
esters such as decaglyceryl monolaurate, decaglyceryl monomyristate,
decaglyceryl monostearate, decaglyceryl monooleate, decaglyceryl
dioleate, hexaglyceryl monolaurate, hexaglyceryl monostearate and
hexaglyceryl monooleate; a derivative of polyoxyethylene lanolin,
lanolin alcohol and beewax, polyoxyethylene hydrogenated castor oil,
and a mixture thereof. In addition, the above-mentioned
polyoxyethylene-added fatty acid esters are not included in the
nonionic surfactant in the present invention.
(0028) Particularly from the viewpoint that emulsification stability
of the concentrate and the aerosol composition is good and the
concentrate and the aerosol composition are easily re-emulsified even
when they are separated from each other in the aerosol composition, it
is preferable to use polyoxyethylene hydrogenated castor oil and/or
ether surfactant.
(0029) The HLB of the nonionic surfactant is preferably from 8 to
19, further preferably from 9 to 17. When the HLB of the nonionic

surfactant is less than 8, there is a tendency that the concentrate and



concentrate act to emulsify the alcohol solution containing the poorly - 8 - water-soluble active
ingredients with water, and further act to emulsify the concentrate with the liquefied gas in a state of
being contained in the aerosol composition, thereby forming foams upon spraying of the aerosol
composition to the outside. (0024)It is preferable to use the surfactants comprising
polyoxyethylene-added fatty acid ester and a nonionic surfactant having HLB of from 8 to 19 from the
viewpoint that emulsification stability of the concentrat@ and the aerosol composition is good even
when the poorly water-soluble active ingredients are contained at a high concentration and a uniform

composition is eggily, sprayed. saasdeamnobiinergxtuce argdostned thoigh the liguefied gas.is

contained in a large amount, and that the foams are defoamed immediately upon applying on a skin
and are easily spreadifihete om{G0R5)Exarsplesaofdhecpolyoxyetwieneraddedfatly l4tidlester are
polyovethylene fatty acid esters such as POE monolaurate, POE monostearate and POE monooleate;
polyoxyethylenéSsarbRRANFREY ddid e SteinEnaS PO sorsitdn mvfdldiiate 2 POE RS SHAR

monostearate aglg gg&%g‘@?§%ggo?l?%§é %Tg%%g(:?@ 118)58 %Y(cf:relr%geuf)at%/g?ﬁd esters such as POE

glyceryl monostearate a yl monocleate; polyoxyethylene sor atty acid esters such

as POE sorbito{gogmglauraten fPoElIs0pbitoltetrasteqsaipdnd RQE sorkilelfielaolgateaBne{f mixture
thereof. In the present invention, polyoxyethylene hydrogenated castor oil as mentioned infra is not

included in the pbljfasyethylemis-aigdet datlycaeicr estdrso(0o26)Rarticalgrydremdhe viewpomt that
emulsification stability of the concentrate and the aerosol composition is good and the concentrate and

the aerosol conTBGaHINH APL ¢85 Peermbighied elfels Prelerable to use polyoxyethylene

sorbitan fatty acid esters having HLB of from 9 to 18 as the
polyoxyethylene-added fatty acid ester, and polyoxyethylene
hydrogenated castor oil and/or polyoxyethylene alkyl ether as the
nonionic surfactant having HLB of from 8 to 19.

(0031) The amount of the above-mentioned surfactant is preferably
from 0.5 to 15 wt%, further preferably from 1 to 10 wt% in the
concentrate. When the amount of the surfactant is less than 0.5 wt%,
there is a tendency that emulsification hardly occurs in the
concentrate and the aerosol composition, and even if emulsification
arises, emulsification stability is not good and a uniform composition is
hardly sprayed, and when the amount of the surfactant is more than
15 wt%, the surfactants are apt to remain on a skin and impression
from use is not good due to sticking and the like.

(0032) The above-mentioned water is a main solvent of the
concentrate and is emulsified with the alcohol solution containing the
poorly water-soluble active ingredients and the liquefied gas. When
the aerosol composition containing water is sprayed, foaming arises
and a liquid film is formed. Examples of water are purified water,
ion-exchanged water and the like.

(0033) The amount of the above-mentioned water is preferably from



-9 when they are separated from each other in the aerosol composition, it is preferable to use
polyoxyethylene-added fatty acid ester having 1-113 of from 9 to 18, preferably from 10 to 17,
especially polyoxyethylene sorbitan fatty acid ester. (0027)Examples of the nonionic surfactant are
ether surfactants, for example, polyoxyethylene alkyl ethers such as POE cetyl ether, POE stearyl
ether, POE oleyl ether, POE lauryl ether, POE behenyl ether, POE octyl dodecyl ether, POE isocetyl
ether and POE isostearyl ether, and polyoxyethylene! polyoxypropylene alkyl ethers such as POE POP
ectyl ether and POE POP decyl tetradecyl ether; polyglycerin fatty acid esters such as decaglyceryl

monolaurate, decaglyceyyl menomyrisiaie, deeagyeeryl mpnosiearale sdecaglycepdsrenapleate,
decaglyceryl dioleate, hexaglyceryl monolaurate, hexaglyceryl monostearate and hexaglyceryl
rnonooleate; a deeicathréyofmooly &4y ethyierettanolinh tanoficaidohtt .anW beewdne, polyoxgéthllene
hydrogenated castor ojl, and a mixture thereof In addition, the above-mentioned

polyoxyethylen&atdedfrafy dinadéte aid fRot iRERSHdd iR tHe FsmoRid RatracrntsHifrtisesent
invention. (002%)5%@38@J&rg,og}%ﬁ‘%\Yé%“{?%t&?@h(%%%ﬁ&?ﬁ%%,SQME&%EHL?O%OQ%‘%BH%’ and the

aerosol composition is good and the concentrate and the aerosol composition are easily re-emulsified
even when theysareosepaiatech f an@acbrothebin Has iariesch s o ositiopr dyisdpratesakie ée use
polyoxyethylene hydrogenated castor oil and/or ether surfactant. (0029)The HLB of the nonionic

surfactant is préfergioiieTh & tyagriistieeiséhaabBoreRTo to brcyvies didiFLB & fakendnionic
surfactant is less than 8, there is a tendency that the concentrate and - 10 - the aeroso| composition
are hardly emu%ﬁe%"é’ﬁ’ ; eVenif iﬁce%}lg)‘r% e%%ttdfzsffﬁlen ,ri%%ee%xiﬁtélﬁ/ as‘relp%%ﬂgﬁl%@?ﬁs% fefi'more than
19, there is a tgpdency that defoaming hardly occurs even after applying on a skin because foaming of
the sprayed composition is too good.

(0034) In addition to the above-mentioned poorly water-soluble

active ingredients, mono-valent alcohols having 2 to 3 carbon atoms,
surfactants and water, a water-soluble active ingredient, a
water-soluble polymer, a pH regulator, oil, powder and the like can be
blended to the concentrate.

(0035) The water-soluble active ingredient is blended to the
aqueous component and is used for the purposes of assisting the
poorly water-soluble active ingredients in exhibiting the effects thereof
or imparting another effect.

(0036) Examples of the above-mentioned water-soluble active
ingredient are humectants such as ethylene glycol, propylene glycol,
glycerin, 1,3-butylene glycol, collagen, xylitol, sorbitol, hyaluronic acid,
karonin acid, sodium lactate, dl-pyrrolidone carboxylate, keratin,
casein, lecithin and urea; sterilization and disinfection agents such as
paraoxybenzoic acid, sodium benzoate, potassium sorbate,
phenoxyethanol, benzalkonium chloride, benzethonium chloride,
chlorhexidine chloride, photosensitive material and
p-chlorometacresol; amino acids such as glycine, alanine, leucine,

serine, tryptophane, cystine, cysteine, methionine, aspartic acid,



(0030) Particularly from the viewpoint that emulsification stability of the concentrate and the aerosol
composition is good and a uniform composition is easily sprayed, it is preferable to use
polyoxyethylene sorbitan fatty acid esters having HLB of from 9 to 18 as the polyoxyethylene-added
fatty acid ester, and polyoxyethylene hydrogenated castor oil and/or polyoxyethylene alkyl ether as the
nonionic surfactant having HLB of from 8 to 19. (003 | )The amount of the above-mentioned surfactant
is preferably from 0.5 to 15 wt%, further preferably frbMm 1 to 10 wt% in the concentrate. When the
amount of the surfactant is less than 0.5 wt%, there is a tendency that emulsification hardly occurs in
the concentrate;And thie a@E$0h sAMRQSien:; andavendf snuHsticatonriarisepermolbiéisation stability
is not good and a uniform composition is hardly sprayed, and when the amount of the surfactant is
more than 15 wistotiesuefictame gre sipito dpesiplvria skl asaditpressiow fhatcusavistabt good
due to sticking and Eﬂe like, (0032)The above-mentioned water is a main solvent of the concentrate
and is emulsifiesé%}i ed?eegi %%?’s%ﬂﬁi& %(Wﬁgining the poorly water-soluble active ingredients and

the liquefied G%dy?gn thergeragol RAMPEsitien coBiiRIng MRS IRSRIaYEA.fo/ming Ages and a

liquid film is formed. Examples of water are purified water, ion-exchanged water and the like.
(0033)The amaugiefl ibrtaboyerafieaiidnettovatér. (sl prefarabivt frgnfudthiar 8bref®oa Bistheopteferably
from 50 to 80 wt%, especially Ereferabl from 50 to 70 wt% in the concentrate. When the amount of
water is less thanl40ttoB, tRERE sl t neyRR&RErAifsificatidrtRardiFockirelatd &ferfle

emulsification arises, emulsification stability.is not good and a (iﬁrrm mMpositign. cannot be sprayed,
and when the a{?fnafﬁﬂtsg }/lvléi[%raigg}ﬁgré %%aé?v{\)/f"%?ﬁsge%arﬁle? I ic‘ﬁﬁ%@) E%ng? ﬁg%g%rﬁ} Tate oluble

active ingredieis {Brag-aMENLRLR Witk Srdnriet (93MRAadditionte the ahave-teationggpoorly
water-soluble active ingredients, mono-valent alcohols having 2 to 3 carbon atoms, surfactants and

water, a water-gohgbie activehiagredient d waterastlublenpigtentaireguiatortoinpdwderténd the like
can be blended to the concentrate. (0035)The water-soluble . C{Féf ingredient is blended to the

\Y
aqueous comp&%‘?ﬁ_%ﬁwa @ﬁ%‘ﬁ%ﬁh@%‘&ﬁﬁ%@f’a&%?ﬁ tHé"poorly water-soluble active
ingredients in e(é@@%'f'g thefﬁgeﬁﬁ)%qEﬁgk‘?f&mmgge?%ﬂ%@ﬁgaymer is used for the

purpose of increasing a viscosity of the concentrate to adjust foaming
and defoaming conditions. Examples of the above-mentioned
water-soluble polymer are cellulose polymers such as hydroxyethyl
cellulose, hydroxypropyl cellulose, hydroxypropyl methyl cellulose and
carboxymethyl-cellulose sodium; gums such as xanthan gum,
carrageenan, acacia gum, tragacanth gum, cationic guar gum, guar
gum, gellan gum and locust bean gum; dextran,
carboxymethyl-dextran sodium, dextrine, pectin, starch, corn starch,
wheat starch, sodium alginate, denatured potato starch, hyaluronic
acid, sodium hyaluronate, polyvinyl alcohol, polyvinyl pyrrolidone,
carboxyvinyl polymer and the like. Especially, from the viewpoint that
the power of holding the liquefied gas in the concentrate is increased
and a foam-cracking sound and feeling of cracking are easily obtained
when the foams are broken, it is preferable to use cellulose polymers,
gums, especially hydroxyethyl cellulose and carrageenan.

(0039) The amount of the above-mentioned water-soluble polymer



(0036)Examples of the above-mentioned water-soluble active ingredient are humectants such as
ethylene glycol, propylene glycol, glycerin, 1,3-butylene glycol, collagen, xylitol, sorbitol, hyaluronic
acid, karonin acid, sodium lactate, dl-pyrrolidone carboxylate, keratin, casein, lecithin and urea,;
sterilization and disinfection agents such as paraoxybenzoic acid, sodium benzoate, potassium
sorbate, phenoxyethanol, benzalkonium chloride, benzethonium chloride, chlorhexidine chloride,
photosensitive material and p-chlorometacresol; amifhd acids such as glycine, alanine, leucine, serine,
tryptophane, cystine, cysteine, methionine, aspartic acid, - 12 - glutamic acid and arginine; vitamins

such as calciunspsriptherrierascorbic asid MaangsibinhespRate,and-sadignn aseoibateywater
soluble perfumes, and the like. (0037)The amount of the above-mentioned water-soluble active

ingredient is prefethilyfrone0todtto 10Mkies, forthemorefdralblyHfeom=0¢ct techutitids rothenconicentrate.
When the amo;mt of the water-solubleg?%[ive ingredient is less than 0.01 wt%, the effect of the
I

water-soluble a€tie iRgredicht ihérd bﬂfﬁ@%,(ﬁnﬁjﬁh‘gﬁtﬁfé% BPINEN A -56HBIE active
ingredient is mQ@tlﬂﬁgdl,Oawg/%%{%ﬂ%%ﬁﬂ‘fhﬂ?@wﬂg?@ﬂﬁ15?4’gsk%?%%%r(_g%gém%

above-mentioned water-soluble polymer is used for the purpose of incre a viscosity of the

concentrate to adpastiieawikgang detaaming conditions Examulas o tha aboveynertesed
water-soluble polymer are cellulose polymers such as hydroxyethyl cellulose, hydroxypropyl cellulose,

hydroxypropy! fR&HO) cellulbae aheerberiaans el ursdsbdium igemhJSuEhaPNARTREP gum,

carrageenan, a(():faccjiad um tragacarﬁh gu u,ecagéonti{% uar gum, guar gum, ge lan gum and Iigust bean
gum; dextran, carboxﬁ%ne%ﬂ%-qaex ran sodium, dextrihe, pecﬁlr}, starch, com starch, whgat starch,

sodium alginate, denaldigs RORGRItEJyalionis Beid-sedivrsByalunale, Dabtyiaylalcohol,

polyvinyl pyrrolidone, carborTvinyl polymer and the like. Especially, from the viewpoint that the power
of holding the lmpefetsgasinothe tomeemteats isdheidasgobiynt @ foantbraeking sdurlyamolfeeling of
cracking are easily obtained when the foams are broken, it is preferable to use cellulose polymers,
gums, especialRP KRG etz y i8R rageenan. (0039)The amount of the above-mentioned

water-soluble p(%IMH]ﬂr i 131fxampies of the above-mentioned pH regulator are organic
alkali such as triethanolamine (TEA), diethanolamine (DEA),
monoethanolamine (MEA), diisopropanolamine (DIPA),
2-amino-2-methyl-1-propanol (AMP) and
2-amino-2-methyl-1,3-propanediol (AMPD), inorganic alkali such as
potassium hydroxide, sodium hydroxide and ammonium hydroxide,
organic acids such as citric acid, glycolic acid, lactic acid and
phosphoric acid, inorganic acids such as hydrochloric acid, and the
like.
(0042) When the pH regulator is blended, it is preferable to blend it
so that the pH value of the concentrate becomes 4 to 10, further 5 to 9.
When the pH value of the concentrate is lower than 4, an aerosol
container tends to be corroded easily, and when the pH value is higher
than 10, there is a tendency that there easily arises an influence such
as stimulus on a skin.
(0043) The above-mentioned oil is used for the purpose of

improving impression from use, i.e., giving feeling of wetness on a skin



is preferably from 0.01 to 2 wt%, further preferably from 0.05 to 1 wt% in the concentrate. When the
amount of the water-soluble polymer is less than 0.01 wt%, the effect of the water-soluble polymer is
hardly obtained, and when the amount of the water-soluble polymer exceeds 2 wt%, the viscosity
becomes too high and emulsification hardly arises. (0040) The above-mentioned pH regulator is used
for the purposes of adjusting a pH value of the concentrate to make the poorly water-soluble active
ingredients to be easily dissolved and neutralizing‘aﬁ%ss“ociation type water-soluble polymer such as
carboxwvvinyl polymer to adjust the viscosity. (0041)Examples of the above-mentioned pH regulator are

organic alkali sueti@s isiethenplaatne{ 1Ak diethanslaming (Riebhol.
monoethanolamine(MEA),diisopropanolamine(DIPA), 2-arnino-2-methyl-1-propanol (AMP) and
2-amino-2-mety248-propbrediatlgaMPD) thiorgahicatkaliedgcheas pdrigsiumi sy dsoxitte, 8edium
hydroxide and ammonium hydroxide, organic acids such as citric acid, glycoli¢ acid, lactic acid and
phosphoric aci&r,lﬁ%jlc') ‘gﬁ%ﬁ{id%eg cifHs h@ﬂYScF’ﬂ tic% slgﬁ’d ftt IiI?é’.réO9r YW he Bt regulator

s blended, it isqrgferablea blepshit Sg:hahihe BEbyalue . the.congentiale Aesames 41940, further 5

to 9. When the pH value of thé concentrate is lower than 4, an aerosol containér tends to be corroded
easily, and whemttie p$l saloscisdiighkeridhand O litieraisd taiglencibahitiers eakily arisksan
influence such as stimulus on a skin. (0043)The above-mentioned oil is used for the purpose of
improving imprékgéerercuiiosieagiliatrrtehgcst sefibs SBAM 8RinsoRIOPVhiBH S H&dily subject to

degreasing du%tgpalcohlo

Topy : palmitate, cetyl isooctanoate, octyl hydroxystearate,

ethylhexyl hydroxystearate, methyl pentanediol dineopentanoate,
diethyl pentanediol dineopentanoate, neopentyl glycol
di-2-ethylhexanoate, neopentyl glycol dicaprate, propylene glycol
dilaurate, ethylene glycol distearate, diethylene glycol dilaurate,
diethylene glycol distearate, diethylene glycol diisostearate, diethylene
glycol dioleate, triethylene glycol dilaurate, triethylene glycol distearate,
triethylene glycol diisostearate, triethylene glycol dioleate, propylene
glycol monostearate, propylene glycol monooleate, ethylene glycol
monostearate, glyceryl tri-2-ethylhexanoate, caprylic/capric
triglyceride, ethylhexyl methoxy cinnamate, isononyl isononanoate,
isotridecyl isononanoate, diethoxyethyl succinate and diisostearyl
malate; silicone oils such as methyl polysiloxane, cyclopentasiloxane,
cyclohexasiloxane, octamethylcyclotetrasiloxane,
decamethylcyclopentasiloxane, dodecamethylcyclohexasiloxane,
methylcyclopolysiloxane, tetrahydrotetramethylcyclotetrasiloxane,
octamethyltrisiloxane, decamethyltetrasiloxane, methylhydrogene
polysiloxane and methylphenyl polysiloxane; hydrocarbons such as
liquid paraffin and isoparaffin, and a mixture thereof.

(0045) When the above-mentioned oil is blended, the amount

thereof is preferably from 0.1 to 15 wt%, further preferably from 0.5 to



(0044)Examples of the oil are fats and fatsuch as meadowfoam seed oil, olive oil, camellia oil, corn oil,
castor oil, safflower oil, jojoba oil and coconut oil; unsaturated aliphatic acids such as eicosenoic acid
and oleic acid; higher alcohols such as oleyl alcohol and isostearyl alcohol; ester oils such as isopropyl
myristate, isopropyl palmitate, cetyl isooctanoate, octyl hydroxvstearate, ethylhexyl hydroxystearate,
methyl pentanediol dineopentano at e, diethyl pentanediol dineopentanoate, neopentyl glycol
di-2-ethylhexanoate, neopentyl glycol dicaprate, propydene glycol dilaurate, ethylene glycol distearate,
diethylene glycol dilaurate, diethylene glycol distearate, diethylene glycol diisostearate, diethylene

glycol dioleate, {riethydens aieol gilaerate deiethyigng glycol distearats. tHethylereigicdhan

cliisostearate, triethylene glycol dioleate, propylene glycol monostearate, propylene glycol monooleate,
ethylene glycol dnbnwtteathte efflycen the-ellaylexatipatbeaprilicicd prit trig e ke pethylhexyl
methoxy cinnamate, isgnonyl ispnonanoate, isotridecyl isononanoate, diethoxyethyl succinate and

diisostearyl mafftéRSiftbAEGIRISUER B FretMPPOITIABLERE! HR9cSerbisitRinoWered, i.e.,
loh il trasi tasi dec- thyl cycl
cyclohexasi ox%%%%%%%%ﬁ&% @SM)Q% e?/ g%%gge%%%a/%oepﬁg %?@9%‘&5‘%90 ec-a methyl cyc

ohexasilloxane, iloxane,tetrahydrotet ylcyclotetrasiloxanc.
octamethyltrisilgxame) decanethylietrasisaisgemetbyiydrdgens golysiloxare padgasthygphenyl
polysiloxane; hydrocarbons such as liquid paraffin and isoparaffin, and a mixture thereof (0045)When
the above-mentivhicdgilasbilsideatitie adimchreentismadadibhdresrosticeBpetitianher

preferably from 0.5 to - 15 - 12 wi% in the concentrate. Whep the amount_of the oil is less than 0.1
Wt%, the effect 6t thel 'slﬁﬁ?ﬁﬁpgﬁtz%% o an va’*é’ﬁl?ﬁé'an% rPfhge 8%I é&%e@ggégﬂﬁ%?

impression fromjse 452pt 1.0 loeredich e dtving gbaracieristic 13 iwerad-and S f,flpams are

sticky. (0046) The above-mentioned powder is used for the purpose of making emulsification of the
concentrate anddhecaerasot eimpasitimrbeasyqnoh ippadingifedling @f, jneass bxasiples ef the
powder are talc, silica, zinc oxide, titanium oxide, zeolite, kaolin, mica, magnesium carbonate, calcium
carbonate, magisESINT SAREAS Tal SHIFRIM RANKEES, caYAPRicRsuisfar a3t R o ditider, RWEptvder and

the lie. Powdefs i the spherical form may ke ysed

(0047) When the above-mentioned powder is blended, the amount
thereof is preferably from 0.01 to 10 wt%, further preferably from 0.05
to 5 wt% in the concentrate. When the amount of the powder is less
than 0.01 wt%, the effect of the powder is hardly obtained, and when
the amount of the powder exceeds 10 wt%, caking of the powder easily
occurs at the bottom of the aerosol container and a valve and an orifice
of an actuator are clogged with the powder.

(0048) The above-mentioned concentrate can be prepared by
mixing an alcohol solution obtained by dissolving the poorly
water-soluble active ingredients in the monovalent alcohol having 2 to
3 carbon atoms with an aqueous solution obtained by blending the
surfactant in water, followed by emulsification. The surfactant may be
blended in the monovalent alcohol or in water. In the case of blending
a powder, it may be dispersed in the concentrate or the powder may be
filled in a container beforehand separately from the concentrate.

(0049) The amount of the concentrate is preferably from 10 to 60



(0047)When the above-mentioned powder is blended, the amount thereof is preferably from 0.01 to 10
wt%, further preferably from 0.05 to 5 wt% in the concentrate. When the amount of the powder is less
than 0.01 wt%, the effect of the powder is hardly obtained, and when the amount of the powder
exceeds 10 wt%, caking of the powder easily occurs at the bottom of the aerosol container and a valve
and an orifice of an actuator are clogged with the powder. (0048)The above-mentioned concentrate
can be prepared by mixing an alcohol solution obtainEd by dissolving the poorly water-soluble active
ingredients in the monovalent alcohol having 2 to 3 carbon atoms with an aqueous solution obtained

by blending theysurfagiantiprwaterefalinwed fy eprulsificayop+Ihesutirctant/may Reiblended in the

monovalent alcohol or in water. In the case of blending a powder, it may be dispersed in the
concentrate or iHepowter nsayderfilledf inth containenbeforehanteseparately fronwikie conlgentrate.

(0049)The amount of the concentrate is preferably from 10 to 60 - 16 - wt%, further preferably from 20

to 50 wt% in .théoé?e(FS%T %Yﬂu‘t?oﬁa\y\%@ffﬁél% PEfthéRotientitd ig3ss A tendt i the
concentrate is hagely,misifiedoyih e uelied.aas apcvendng amauntpline gongenicate
exceeds 60 wt%, a density of the foams is high and the foams are apt to drip when applied and spread

on a skin. (0058 dihe alave-mentienae ligyefied gasvsmaniqiig heying @ ypRaiPmssukkihthe aerosol
container, has a low solubility in water, is emulsified with the concentrate containing a large amount of
water to form tHeQPbsol cdmpediasa; msa tnaespiapadiastse vitsidbaiziddparizetiaoviaper foams.

(0051)In the present invention, the liquefied gas to be blended is characterized by being a poorly
water-soluble Iiaﬂ%?fse‘ﬂrﬁa?hébi%gafgﬁjﬁllﬁf %\ﬁ&fé Tat 26€ &F IL%‘@ tﬁﬁ?tfb{\}&%%f}p/)rvé’%tr%blﬁsess than 5
wt%. When the.spluliity ofthe.lignefiashgas iRwatesis mersdhanl 8wt dheigefiedgagys hardly
emulsified with the concentrate and emulsification stability is apt to be lowered, and therefore, a
uniform compositiom tenel saterbedhardinpprayech, | ncadtitidtyingheagase of bierdimgtaidas mixture as

the liquefied gas, it is enough for the gas mixture to have properties corresponding to those of a poorly
water-soluble IiGRRABEFHEC (052 eRMSples of the above-mentioned liquefied gas are aliphatic

hydrocarbonsIT ing,3 to 5 carbon atoms,such as.propane,.butane, pentane and.a mixture thereof,
hydrofluoroolef ralégg?w as t?gnastgi %fgég{l%elﬂ\é u%eronp %6— Hgglneé%?e ﬁy%?gﬂﬁ%r%gar&}%rﬁ&s%%ﬁ%s

1,1-difluoroethaipe it erpbdunsytheeenk: 1a agdiion, ametheovievipoin égasy emulpification with the

concentrate and good emulsification stability, it is preferable to blend aliphatic hydrocarbon
solubility in water at 20°C of less than 10 wt%, preferably less than 5
wt%. When the solubility of the liquefied gas in water is more than 10
wt%, the liquefied gas is hardly emulsified with the concentrate and
emulsification stability is apt to be lowered, and therefore, a uniform
composition tends to be hardly sprayed. In addition, in the case of
blending a gas mixture as the liquefied gas, it is enough for the gas
mixture to have properties corresponding to those of a poorly
water-soluble liquefied gas.
(0052) Examples of the above-mentioned liquefied gas are aliphatic
hydrocarbons having 3 to 5 carbon atoms such as propane, butane,
pentane and a mixture thereof, hydrofluoroolefin such as
trans-1,3,3,3-tetrafluoroprop-1-ene,  hydrofluorocarbon such as
1,1-difluoroethane and a mixture thereof. In addition, from the

viewpoint of easy emulsification with the concentrate and good

emulsification stability, it is preferable to blend aliphatic hydrocarbon



- 17 - in the liquefied gas in an amount of 60 wt% or ore, preferably 70 wt% or more. (0053)To the
above -mentioned liquefied gas can be blended dimethyl ether being a water soluble liquefied gas
within the above-mentioned solubility range. By blending dimethy,T1 ether, cooling effect can be
increased. In the case of blending dimethyl ether, the amount thereof is preferably 40 wt% or less,
further preferably 30 wt% or less in the liquefied gas. When the amount of dimethyl ether is more than
40 wt%, solubility in water is increased and dimethyl Ether is hardly emulsified with the concentrate
and a unifoim composition is hardly sprayed. (0054)The amount of the above-mentioned liquefied gas

is preferably from 40.t9 Q0E% JHEhar Rrelarabiy froms B0 BQ Wikh iR the aerasl, cpmpasiion. When

the amount of the liquefied gas is less than 40 wt%, a density of the foams is high and the foams are
apt to drip whenmappied and spread on a skin. Further, the foams are hardly broken in such a manner
as being cracked and feeling of coolness is decreased. Meanwhile, when more than 90 wt%, the
liquefied gas is(HARM emulHiethitRBRY soncariRRs And aUsitstmessmsastionss Riraigeprayed.
(0055)The abO\C/ie-rré%tl n%ggglarnggle aeros% actoerppos%gs Ié:grfibg tgrlgaared by \g,u{?l? thetﬁ%ncentrate

. . 111 1 a SO as
and the Ilquef|ed1 gas N a pressure resfstant container an xmg%n acrosoivalve to the pressure

resistant contaiggévtherebyiserlingdhemagroselcentaingr Uraddition; tha liguetind:gasmayde filled

through the aerosol valve after fixing the valve to the container, or may be filled by an under-cup filling
method immedidfett beforefiximgranaedosolivaihe. Fasther, byemdingindjmetlsl spheyr mBmeber on the

aerosol valve, an aerosol product is obtained. (00562A pressure resistant container made of a resin
such as amount thereot is preferably 40 wt% or less, further preferably 30 wt%

or less in the liquefied gas. When the amount of dimethyl ether is
more than 40 wt%, solubility in water is increased and dimethyl ether
is hardly emulsified with the concentrate and a uniform composition is
hardly sprayed.

(0054) The amount of the above-mentioned liquefied gas is
preferably from 40 to 90 wt%, further preferably from 50 to 80 wt% in
the aerosol composition. When the amount of the liquefied gas is less
than 40 wt%, a density of the foams is high and the foams are apt to
drip when applied and spread on a skin. Further, the foams are
hardly broken in such a manner as being cracked and feeling of
coolness is decreased. Meanwhile, when more than 90 wt%, the
liquefied gas is hardly emulsified with the concentrate and a uniform
composition is hardly sprayed.

(0055) The above-mentioned foamable aerosol composition can be
prepared by filling the concentrate and the liquefied gas in a pressure
resistant container and fixing an aerosol valve to the pressure resistant
container, thereby sealing the aerosol container. In addition, the
liquefied gas may be filled through the aerosol valve after fixing the
valve to the container, or may be filled by an under-cup filling method

immediately before fixing an aerosol valve. Further, by mounting a



polyethylene terephthalate, a pressure resistant container made of glass, or a pressure resistant
container made of metal such as aluminum or tinplate can be used as the pressure resistant container.
(0057)Moreover, compressed gas such as carbon dioxide gas, nitrogen gas, compressed air or
oxygen gas can be used as a pressurizing gas for adjusting the pressure of the foamable aerosol
composition. (0058)In the above-mentioned foamable aerosol composition, the concentrate and the
liquefied gas are filled in the pressure resistant contalfer; and are mixed by shaking or the like of the
container to emulsify the concentrate and the liquefied gas and form an oil-in-water type emulsion. In

the foamable agfasg) comPRSHiON. theugh J8s1RRATY, walel:saUhle Alive dngredigits are contained in

the concentrate at a concentration being as high as 5 to 30 wt%, the active ingredients can be
dissolved in alcéhtitand byhusingstherspeetfistsmfactantasitbrthe pderlyfvateresotubla difjuefied gas,

the concentrate containing water can be used, and further, a uniform composition can be sprayed
since emulsificRRERBHRE L HERBHERItate B s Hgtiefieti s GoBdamAthanaste, Ahile the

sprayed aerosoéﬁ%@pocsiiticg} i%‘;fg%xgﬂ%g to gggrtl J’?%masd I,?,,ggmceetlhe Ii%lé%fiegfnglnséts afon@i@gdaitg a large
e fo ole

amount of from0 to 90 wt%, ams are co ue to heat of evaporation and %ycspreading the

foams on a skinlgeeihiaelipg aheoateasscae beabtaingd: (HRRR)Therpresat inwntian is specifically
explained below by means of Examples, but is not limited thereto. - 19 - (0060)Methods for evaluation

are described HOOW/ (006 Macpueinesswitsrrisidicgion such as carbon dioxide gas,

nitrogen gas, compressed air or oxygen gas can be used as a
pressurizing gas for adjusting the pressure of the foamable aerosol
composition.

(0058) In the above-mentioned foamable aerosol composition, the
concentrate and the liquefied gas are filled in the pressure resistant
container, and are mixed by shaking or the like of the container to
emulsify the concentrate and the liquefied gas and form an oil-in-water
type emulsion. In the foamable aerosol composition, though the
poorly water-soluble active ingredients are contained in the
concentrate at a concentration being as high as 5 to 30 wt%, the active
ingredients can be dissolved in alcohol, and by using the specific
surfactant with the poorly water-soluble liquefied gas, the concentrate
containing water can be used, and further, a uniform composition can
be sprayed since emulsification stability of the concentrate and the
liquefied gas is good. Furthermore, while the sprayed aerosol
composition is foamed to form foams, since the liquefied gas is
contained in a large amount of from 40 to 90 wt%, the foams are
cooled due to heat of evaporation and by spreading the foams on a skin,
good feeling of coolness can be obtained.

(0059) The present invention is specifically explained below by

means of Examples, but is not limited thereto.



A container is subjected to shaking up and down, and the number of shakes until emulsification is
completed is determined. (c): Emulsification occurs by shaking 10 times or less. A: Emulsification
occurs by shaking 11 to 20 times. A: Emulsification occurs by shaking 21 to 30 times. X: No
emulsification occurs by shaking 30 times. (0062) 2) Emulsification stability After emulsification,
a container is left at rest at a room temperature, and a time period until separation occurs is measured.
No separation occurs for 30 days or more. 0: Separdtforr starts in 15 days. A: Separation starts within
7 days. X: Separation occurs within one day. (0063)

(0060) Methods for evaluation are described below.
(0061)
1) Easiness of emulsification

A container is subjected to shaking up and down, and the
number of shakes until emulsification is completed is determined.
©: Emulsification occurs by shaking 10 times or less.
O: Emulsification occurs by shaking 11 to 20 times.
4y Emulsification occurs by shaking 21 to 30 times.
X: No emulsification occurs by shaking 30 times.
(0062)
2) Emulsification stability

After emulsification, a container is left at rest at a room
temperature, and a time period until separation occurs is measured.
©: No separation occurs for 30 days or more.
O: Separation starts in 15 days.
Ay Separation starts within 7 days.
X: Separation occurs within one day.
(0063)
3) Impression from use

A container is allowed to stand in a 25°C thermostatic water
chamber for one hour, and then after spraying and spreading 0.5 g of
an aerosol composition on an arm, condition of the sprayed
composition is evaluated.
©: A large foam-cracking sound is emitted and an aerosol composition
can be uniformly applied and spread without dripping.
O: A foam-cracking sound is emitted and an aerosol composition can

be uniformly applied and spread without dripping.



3) Impression from use A container is allowed to stand in a 25C thermostatic water chamber for
one hour, and then after spraying and spreading 0.5 g of an aerosol composition on an arm, condition
of the sprayed composition is evaluated. (c): A large foam-cracking sound is emitted and an aerosol
composition can be uniformly applied and spread without dripping. 0: A foam-cracking sound is
emitted and an aerosol composition can be uniformly applied and spread without dripping. - 20 - A: A
small foam-cracking sound is emitted and dripping-p&fly occurs when spreading. X 1: No
foam-cracking sound is emitted and dripping occurs when spreading. X2: An aerosol composition is

scattered without forming, foamsn (0PG4 iALPERIRG 9f CORIRRSS and drﬁ;ﬁ?ﬂ?{i%%‘t@ Ylowgd to stand

in a 25C thermostatic water chamber for one hour, and then after spraying an réading 0.5 g of an
aerosol composittemospanzatingfeeling of coolness is evaluated. (11): Very good comfortable cooling
effect is obtained.

X 1: No foam-cracking sound is emitted and dripping occurs when

spreading.

X2: An aerosol composition is scattered without forming foams.

(0064)

4) Feeling of coolness

A container is allowed to stand in a 25°C thermostatic water

chamber for one hour, and then after spraying and spreading 0.5 g of

an aerosol composition on an arm, feeling of coolness is evaluated.

©: Very good comfortable cooling effect is obtained.

O: Cooling effect is obtained.

X: Cooling effect is not obtained.

-: Not evaluated as no application is properly made.

EXAMPLE

(0065) EXAMPLES 1to 11

The concentrates shown in Table 1 were prepared, each
solution was filled in a transparent pressure resistant polyethylene
terephthalate container in an amount of 20 g (40 wt%), and an aerosol
valve was fixed to the container. Then, a liquefied petroleum gas (*1)
was filled as a liquefied gas in amount of 30 g (60 wt%), and the
container was shaken up and down for emulsification of the
concentrate and the liquefied gas to prepare an aerosol product filled
with an aerosol composition for resolution of inflammation and
alleviation of pain. Easiness of emulsification, emulsification stability,

impression from use and feeling of coolness of the obtained aerosol



0: Cooling effect is obtained. X: Cooling effect is not obtained. -: Not evaluated as no application is
properly made. EXAMPLE (0065)EXAMPLES 1 to 11 The concentrates shown in Table 1 were
prepared, each solution was filled in a transparent pressure resistant polyethylene terephthalate
container in an amount of 20 g (40 wt%), and an aerosol valve was fixed to the container. Then, a
liquefied petroleum gas (*1) was filled as a liquefied gas in amount of 30 g (60 wt%), and the container
was shaken up and down for emulsification of the-c&icentrate and the liquefied gas to prepare an
aerosol product filled with an aerosol composition for resolution of inflammation and alleviation of pain.
Easiness of e E%f{ffr‘ r@k}ﬁﬂ%%a“ stabli lHlPéeSfS {%@ Sxe-30dfesling of %OQA ss of the
obtained aero pro uct were evaluated. e results eva uation are s own |n 2 (0066)
-22 -
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*1: Vapor pressure at 20°C: 0.15 MPa, solubility in water at 20°C: 1
wt% or less, a mixture of normal butane and isobutane

*2: NIKKOL TL-10 (trade name), HLB: 16.9, available from Nikko
Chemicals Co., Ltd.

*3: NIKKOL GO-460V (trade name), HLB: 14.0, available from Nikko
Chemicals Co., Ltd.

*4: NIKKOL HCO-40 (trade name}, HLB: 12.5, available from Nikko
Chemicals Co., Ltd.

*5: NIKKOL BL-2 (trade name), HLB: 9.5, available from Nikko
Chemicals Co., Ltd.

*6: NIKKOL BC-20TX (trade name), HLB: 17.0, available from Nikko
Chemicals Co., Ltd.

*7: HEC-SE850 (trade name) available from Nitta Gelatin Inc.

*8: Sylosphere C-1504 (trade name) available from FUJI SILYSIA
CHEMICAL LTD.

(0067)

Concentrate 40.0
Liquefied petroleum gas (*1) 60.0
Total 100.0 wt%

(0068) EXAMPLE 12

An aerosol product filled with an aerosol composition for
resolution of inflammation and alleviation of pain was prepared in the
same manner as in Example 1 except that 25 g (50 wt%) of the
concentrate of Example 3 and 25 g (50 wt%) of the liquefied petroleum
gas (*1) as the liquefied gas were used. Easiness of emulsification,
emulsification stability, impression from use and feeling of coolness of

the obtained aerosol product were evaluated. The results of
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evaluation are shown in Table 2.

(0069)  EXAMPLE 13

An aerosol product filled with an aerosol composition for

resolution of inflammation and alleviation of pain was prepared in the

same manner as in Example 1 except that 30 g (60 wt%) of the

concentrate of Example 3 and 20 g (40 wt%) of the liquefied petroleum

gas (*1) as the liquefied gas were used. Easiness of emulsification,

emulsification stability, impression from use and feeling of coolness of

the obtained aerosol product were evaluated. The results of

evaluation are shown in Table 2.

(0070)  EXAMPLE 14

An aerosol product filled with an aerosol composition for

resolution of inflammation and alleviation of pain was prepared in the

same manner as in Example 1 except that 10 g (20 wt%) of the

concentrate of Example 3 and 40 g (80 wt%) of the liquefied petroleum

gas (*1) as the liquefied gas were used. Easiness of emulsification,

emulsification stability, impression from use and feeling of coolness of

the obtained aerosol product were evaluated. The results of

evaluation are shown in Table 2.

(0071)
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(0072) COMPARATIVE EXAMPLES 1 to 14

Aerosol products filled with an aerosol composition for
resolution of inflammation and alleviation of pain were prepared in the
same manner as in Example 1 except that the concentrates shown in
Table 3 were used. Easiness of emulsification, emulsification stability,
impression from use and feeling of coolness of the obtained aerosol
products were evaluated. The results of evaluation are shown in Table
4.
(0073)



*1: Vapor pressure at 20C: 0.15 MPa, solubility in water at 20C: 1 wt% or less, a mixture of normal
butane and isobutane *2: NIKKOL TL-10 (trade nHLB: 16.9, available from Nikko Chemicals Co., Ltd.
*3: NIKKOL GO-460V (trade name), HLB: 14.0, available from Nikko Chemicals Co., Ltd. *4: NIKKOL
HCO-40 (trade name), HLB: 12.5, available from Nikko Chemicals Co., Ltd. *5: NIKKOL BL-2 (trade
name), HLB: 9.5, available from Nikko Chemicals Co., Ltd. *6: NIKKOL BC-20TX (trade name), HLB:
17.0, available from Nikko Chemicals Co., Ltd. *7: HEC-SEB850 (trade name) available from Nitta

Gelatin Inc. *8: Sylosphere C-1504 (trade name) available from FUJI %ILYSIA CHEMICAL LTD.
(0067) Concentrate40.0 Liquefied petroleum gas (*1)60.0 o -
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Total100.0 wt% (0068)EXAMPLE 12 An aerosol product filled with an aerosol composition for
resolution of inflammation and alleviation of pain was prepared in the same manner as in Example 1
except that 25 g (50 wt%) of the concentrate of Example 3 and 25 g (50 wt%) of the liquefied
petroleum gas (*1) as the liquefied gas were used. Easiness of emulsification, emulsification stability,
impression from use and feeling of coolness of the obtained aerosol product were evaluated. The
results of - 24 - evaluation are shown in Table 2. (0G89)EXAMPLE 13
with an aerosol composition for resolution of inflammation and alleviation of pain was prepared in the

same manner as in Example 1 except that 30 g (60 wt%) of the con
wt%) of the liquefied petroletfitgas (*1) &she, liguefied gas wefd
emulsification stability, impression from 18& andFe&ling of codiness
were evaluated. The results of evaluation are shown in Table 2. (0070)
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EXAMPLE 14 An
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wt%) of the concentrate of
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and feeling of coolness of the
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- 26 - (0072)COMPARATIVE EXAMPLES 1 to 14 Aerosol products filled with an aerosol
composition for resolution of inflammation and alleviation of pain were prepared in the same manner
as in Example 1 except that the concentrates shown in Table 3 were used. Easiness of emulsification,
emulsification stability, impression from use and feeling of coolness of the obtained aerosol products
were evaluated. The results of evaluation are shown in Table 4. (0073) - 27 - co

. 29 -
*9: NIKKOL SO-15V (trade name), HLB: 3.7, available from Nikko
Chemicals Co., Ltd.
*10: NIKKOL HCO-10 (trade namej, HLB: 6.5, available from Nikko
Chemicals Co., Ltd.
*11: NIKKOL BC-40 (trade name), HLB: 20.0, available from Nikko
Chemicals Co., Ltd.
*12: NIKKOL BO-2 (trade name), HLB: 7.5, available from Nikko
Chemicals Co., Ltd.
*13: NIKKOL PBC-44 (trade name), HLB: 12.5, available from Nikko
Chemicals Co., Ltd.
(0074) COMPARATIVE EXAMPLE 15

An aerosol product filled with an aerosol composition for
resolution of inflammation and alleviation of pain was prepared in the
same manner as in Example 1 except that 2.5 g (5 wt%) of the
concentrate of Example 3 and 47.5 g (95 wt%) of the liquefied
petroleum gas (*1) as the liquefied gas were used. Easiness of
emulsification, emulsification stability, impression from use and feeling
of coolness of the obtained aerosol product were evaluated. The
results of evaluation are shown in Table 4.
(0075) COMPARATIVE EXAMPLE 16

An aerosol product filled with an aerosol composition for
resolution of inflammation and alleviation of pain was prepared in the
same manner as in Example 1 except that 35 g (70 wt%) of the
concentrate of Example 3 and 15 g (30 wt%) of the liquefied petroleum
gas (*1) as the liquefied gas were used. Easiness of emulsification,
emulsification stability, impression from use and feeling of coolness of

the obtained aerosol product were evaluated. The results of
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evaluation are shown in Table 4.

(0076)
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(0077) EXAMPLES 15 to 17

The concentrates shown in Table 5 were prepared, each
solution was filled in a transparent pressure resistant polyethylene
terephthalate container in an amount of 20 g (40 wt%), and an aerosol
valve was fixed to the container. Then, the liquefied petroleum gas
(*1) was filled as a liquefied gas in amount of 30 g (60 wt%), and the
container was shaken up and down for emulsification of the
concentrate and the liquefied gas to prepare an aerosol product filled
with an aerosol composition for repellence of vermin. Easiness of
emulsification, emulsification stability, impression from use and feeling
of coolness of the obtained aerosol product were evaluated. The
results of evaluation are shown in Table 6.

(0078)



claCDCD E000000079-, =TO' - 29 - *9: NIKKOL SO-15V (trade name), HLB: 3.7, available from
Nikko Chemicals Co,, Ltd. *10: NIKKOL HCO-10 (trade name fILB: 6.5, available from Nikko
Chemicals Co., Ltd. *11: NIKKOL BC-40 (trade name), HLB: 20.0, available from Nikko Chemicals
Co., Ltd. *12: NIKKOL BO-2 (trade name), HLB: 7.5, available from Nikko Chemicals Co., Ltd. *13:
N1KKOL PBC-44 (trade name), HLB: 12.5, available from Nikko Chemicals Co., Ltd.
(0074)COMPARATIVE EXAMPLE 15 An aeraspol product filled with an aerosol composition for
resolution of inflammation and alleviation of pain was prepared in the same manner as in Example 1
except that 2.5 g (5 wt%) of the concentrate of Example 3 and 47.5 g (95 wt%) of the liquefied
petroleum gas (*1) as the liquefied gas were used. Easiness of emulsification, emulsification stability,
impression from use and feeling of coolness of the obtained aerosol product were evaluated. The
results of evaluation are shown in Table 4. (0075)COMPARATIVE EXAMPLE 16 An aerosol

product filled with an aerosol composition for resolutign of inflammation and alleviation of pain was
prepared in the same manner as in Example 1 except that 35 g (70 wt%) of the concentrate of
Example 3 and 15 g (30 w1%) of the liquefied petroleym gas (*1) as the liquefied gas were used.
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- 30 - evaluation are shown in Table 4. (0076) -31- x XX, NAX

(0080) EXAMPLES 18 to 20

The concentrates shown in Table 7 were prepared, each
solution was filled in a transparent pressure resistant polyethylene
terephthalate container in an amount of 20 g (40 wt%), and an aerosol
valve was fixed to the container. Then, the liquefied petroleum gas
(*1) was filled as a liquefied gas in an amount of 30 g (60 wt%), and the
container was shaken up and down for emulsification of the
concentrate and the liquefied gas to prepare an aerosol product filled
with an anti-sunburn aerosol composition. Easiness of emulsification,
emulsification stability, impression from use and feeling of coolness of
the obtained aerosol product were evaluated. The results of
evaluation are shown in Table 8.

(0081)
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- 32 - (0077)EXAMPLES 13to 17 The concentrates shown in Table 5 were prepared, each
solution was filled in a transparent pressure resistant polyethylene terephthalate container in an
amount of 20 g (40 wt%), and an aerosol valve was fixed to the container. Then, the liquefied
petroleum gas (*1) was filled as a liquefied gas in amount of 30 g (60 wt%), and the container was
shaken up and down for emulsification of the concentrate and the liquefied gas to prepare an aerosol
product filled with an aerosol composition for repellerie of vermin. Easiness of emulsification,
emulsification stability, impression from use and feeling of coolness of the obtained aerosol product
were evaluatedoissiesultEsiavaiuaton aweshown in Table 6. (0078) - 33 - 2oiooLnin oRo cN?2

The concentrates shown in Table 9 were prepared, each
solution was filled in a transparent pressure resistant polyethylene
terephthalate container in an amount of 25 g (50 wt%), and an aerosol
valve was fixed to the container. Then, the liquefied petroleum gas
(*1) was filled as a liquefied gas in an amount of 25 g (50 wt%), and the
container was shaken up and down for emulsification of the
concentrate and the liquefied gas to prepare an aerosol product filled
with an aerosol composition for resolution of inflammation and
alleviation of pain. Easiness of emulsification, emulsification stability,
impression from use and feeling of coolness of the obtained aerosol
products were evaluated. The results of evaluation are shown in Table
10.

(0084) EXAMPLE 23

An aerosol product filled with an aerosol composition for
resolution of inflammation and alleviation of pain was prepared in the
same manner as in Example 22 except that a liquefied petroleum gas
(*15) was used as the liquefied gas. Easiness of emulsification,
emulsification stability, impression from use and feeling of coolness of
the obtained aerosol product were evaluated. The results of
evaluation are shown in Table 10.

*15: Vapor pressure at 20°C: 0.30 MPa, solubility in water at 20°C: 1
wt% or less, a mixture of propane, normal butane and isobutane
(0085) EXAMPLE 24

An aerosol product filled with an aerosol composition for

resolution of inflammation and alleviation of pain was prepared in the

same manner as in Example 22 except that a gas mixture (*16) of the
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- 37 -

liquefied petroleum gas (*1) and dimethyl ether was used as the
liquefied gas. Easiness of emulsification, emulsification stability,
impression from use and feeling of coolness of the obtained aerosol
product were evaluated. The results of evaluation are shown in Table
10.
*16: Liquefied petroleum gas / dimethyl ether = 70/30, vapor pressure
at 20°C: 0.29 MPa, solubility in water at 20°C: 3.3 wt%
(0086) COMPARATIVE EXAMPLE 17

An aerosol product filled with an aerosol composition for
resolution of inflammation and alleviation of pain was prepared in the
same manner as in Example 22 except that dimethyl ether (*17) was
used as the liquefied gas. Easiness of emulsification, emulsification
stability, impression from use and feeling of coolness of the obtained
aerosol product were evaluated. The results of evaluation are shown
in Table 10.
*17: Vapor pressure at 20°C: 0.42 MPa, solubility in water at 20°C: 33

wt%



- 34 - (OO80)EXAMPLES 18 to 20 The concentrates shown in Table 7 were prepared, each
solution was filled in a transparent pressure resistant polyethylene terephthalate container in an
amount of 20 g (40 wt%), and an aerosol valve was fixed to the container. Then, the liquefied
petroleum gas (* 1) was filled as a liquefied gas in an amount of 30 g (60 wt%), and the container was
shaken up and down for emulsification of the concentrate and the liquefied gas to prepare an aerosol
product filled with an anti-sunburn aerosol compositiea. Easiness of emulsification, emulsification

stability, impression from use and feeling of coolness of the obtained aerosol product were evaluated.
The results of evaluation are shown in Table 8. (0081) 35 - CD(,D LalaCDC)lLaLaCD .LaCD
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k5D - 36 - (0083)EXAMPLES 21 and 22 The concentrates shown in Table 9 were prepared,
each solution was filled in a transparent pressure resistant polyethylene terephthalate container in an
amount of 25 g (50 wt%), and an aerosol valve was fixed to the container. Then, the liquefied
petroleum gas (*1) was filled as a liquefied gas in an amount of 25 g (50 wt%), and the container was
shaken up and down for emulsification of the concentfate and the liquefied gas to prepare an aerosol
product filled with an aerosol composition for resolution of inflammation and alleviation of pain.

Easiness of emylsiigation,esisiligatiar slabiity pppeession flgmdise and feeling of coolness of the

obtained aerosol products were evaluated. The results of evaluation are shown in Table 10.

(O084)EXAMPLE 23 The concentrates shown in Table 11 were prepared, each
solution was filled in a transparent pressure resistant polyethylene
terephthalate container in an amount of 20 g (40 wt%]}, and an aerosol
valve was fixed to the container. Then, the liquefied petroleum gas
(*1) was filled as a liquefied gas in an amount of 30 g (60 wt%), and the
container was shaken up and down for emulsification of the
concentrate and the liquefied gas to prepare an aerosol product filled
with an aerosol composition for resolution of inflammation and
alleviation of pain. Easiness of emulsification, emulsification stability,
impression from use and feeling of coolness of the obtained aerosol

products were evaluated. The results of evaluation are shown in Table

12.



An aerosol product filled with an aerosol composition for resolution of inflammation and alleviation of
pain was prepared in the same manner as in Example 22 except that a liquefied petroleum gas (*15)
was used as the liquefied gas. Easiness of emulsification, emulsification stability, impression from use
and feeling of coolness of the obtained aerosol product were evaluated. The results of evaluation are
shown in Table 10. *15: Vapor pressure at 20C: 0.30 MPa, solubility in water at 20C: 1 wt% or less, a
mixture of propane, normal butane and isobutane (0OG85)EXAMPLE 24 An aerosol product filled
with an aerosol composition for resolution of inflammation and alleviation of pain was prepared in the
same manner as in Example 22 except that a gas mixture (*16) of the - 37 - liquefied petroleum gas
(*1) and dimethyl ether was used as the liquefied gas. Easiness of emulsification, emulsification
stability, impression from use and feeling of coolness of the obtained aerosol product were evaluated.
The results of evaluation are shown in Table 10. *16: Liquefied petroleum gas / dimethyl ether =
70/30, vapor pressure at 20C: 0.29 MPa, solubility in water at 20C: 3.3 wt% (0086) COMPARATIVE
EXAMPLE 17 An aerosol product filled with an aerosol composition for resolution of
inflammation and alleviation of pain was prepared in the same manner as in Example 22 except that
dimethyl ether (*17) was used as the liquefied gas. Easiness of emulsification, emulsification stability,

impression from use and feeling of coolness of the )b@ined @erosol product were evaluated. The
results of evaluation are|shown in Table 10. *17: Vapgr pressure at 20C: 0.42 MPa, solubility in water
at 20C: 33 wt% T o ol © L
SR 0c00 =2 %05 = 2 0 o
[ o . . . O — O @) o] >
LEZOO O o O = el
Eg g g £ 3
S = & TEIX O
Z. -
g g 53
13 = R
£ g
£ 2
T O ol 2
S 00 ~90gn S S
C(SQ*o - ™ - = © el
oé 5 -g gg“QXQO
—~ O - [ ™~ 8
L] L] it
— - o X
= 3 T m (O H
2 = 52 3 2
= % S = &
%= o = o
= 5 g4 g
TS £ SR iy
- QO —
£ 2L &~ g 23 8,
° 59 S 287 ¢
=P = C% = 8 o gﬁ
8575 o i 3 2o
Q)Cdv—'l — — &-4) 0-9“’“ @]
S—=7 ! m g % gl
g =go 5 w9 v 9 .S F
£ B33 8 © . . =8 %S B
> 5EZ2 B = T O B 8
.._¢--100® B ] < C B B B R e
= C @ M. - 2 = T
T &S Ph=t : o M « B g8
w:j:»«bd@o & [o} — Ut Mm C:b._‘
SEFFE8S z O =% = ~
gzco'gg o L .. ..
= e O ® oo] )]
AILLITALC — —

(0090)
(0091)



-38- 71-NC.)C)C) 00a1071-.00In0.00

(0092) EXAMPLE 25

The same concentrate as in Example 22 was filled in a
transparent pressure resistant polyethylene terephthalate container in
an amount of 10 g (20 wt%), and an aerosol valve was fixed to the
container. Then, trans-1,3,3,3-tetrafluoroprop-1l-ene (*20) was filled
as a liquefied gas in an amount of 40 g (80 wt%), and the container
was shaken up and down for emulsification of the concentrate and the
liquefied gas to prepare an aerosol product filled with an aerosol
composition for resolution of inflammation and alleviation of pain.
Easiness of emulsification, emulsification stability, impression from
use and feeling of coolness of the obtained aerosol product were
evaluated. The results of evaluation are shown in Table 13.
*20: Vapor pressure at 20°C: 0.42 MPa, solubility in water at 20°C: 1
wt% or less
(0093) EXAMPLE 26

An aerosol product filled with an aerosol composition for
resolution of inflammation and alleviation of pain was prepared in the
same manner as in Example 25 except that 15 g (30 wt%) of the same
concentrate as in Example 22 and 35 g (70 wt%) of
trans-1,3,3,3-tetrafluoroprop-1-ene (*20) as the liquefied gas were filled.
Easiness of emulsification, emulsification stability, impression from
use and feeling of coolness of the obtained aerosol product were
evaluated. The results of evaluation are shown in Table 13.
(0094) COMPARATIVE EXAMPLE 20

An aerosol product filled with an aerosol composition for
resolution of inflammation and alleviation of pain was prepared in the

same manner as in Example 25 except that 35 g (70 wt%) of the same



- 39 - (0089)COMPARATIVE EXAMPLES 18 and 19 The concentrates shown in Table 11 were
prepared, each solution was filled in a transparent pressure resistant polyethylene terephthalate
container in an amount of 20 g (40 wt%), and an aerosol valve was fixed to the container. Then, the
liquefied petroleum gas (*1) was filled as a liquefied gas in an amount of 30 g (60 wt%), and the
container was shaken up and down for emulsification of the concentrate and the liquefied gas to
prepare an aerosol product filled with an aerosol corfiposition for resolution of inflammation and
alleviation of pain. Easiness of emulsification, emulsification stability, impression from use and feeling
of coolness of the obtained aegasol products wWeie evaluated, T helrgsulés of gﬁalug&i@}(;)are&hown in
Table 12. -41 - (0092)EXAMPLE 25 he same concentrate as'in Example 22'was filled in a
transparent pressute re3jsStantgoelyktiytepedperephtlealsbe castainet muafi eamgantod 0120 wt%),
and an aerosol valve was fixed to the container. Then, trans-1,3,3,3-tetrafluoroprop-1-ene (*20) was
filled as a liquefiedigassin ¥n emBlmiierEo®, (SO caidome Yemdifer WaSLHEReR ufyamd down for
emulsification %f tﬁbe concent 1ate ar }:h% f;ggjsefiegfg% to f%g are an aero(SéJI §ro%uct filled with an
aerosol composﬁlon or reSoltition of inflammation and alfeviation ofapear|%§ a |ﬁ%sgcotf emulSification,
emulsification giahilitelmpresrian foms ute-2at feglingLEcadnessthsiebiained aerosol product
were evaluated. The results of evaluation arc shown in Table 13. *20: Vapor pressure at 20C: 0.42
MPa, solubility in water at 20C: 1 wt% or less



(0O093)EXAMPLE 26 An aerosol product filled with an aerosol composition for resolution of
inflammation and alleviation of pain was prepared in the same manner as in Example 25 except that
15 g (30 wt%) of the same concentrate as in Example 22 and 35 g (70 wt%) of
trans-1,3,3,3-tetrafluoroprop-1-ene (*20) as the liquefied gas were filled. Easiness of emulsification,
emulsification stability, impression from use and feeling of coolness of the obtained aerosol product
were evaluated. The results of evaluation are shown4d Table 13. (0094)COMPARATIVE EXAMPLE
20 An aerosol product filled with an aerosol composition for resolution of inflammation and
alleviation of pain was prepared in the same manner as in Example 25 except that 35 g (70 wt%) of
the same - 42 - concentrate as in Example 22 and 15 g (30 wt%) of
trans-1,3,3,3-tetrafluoroprop-1-ene (*20) as the liquefied gas were filled. Easiness of emulsification,
emulsification stability, impression from use and feeling of coolness of the obtained aerosol product
were evaluated. The results of evaluation are shown in Table 13. - 43 - TABLE 13

XXX X

Comparative
Example 20

O0O0O0

Example 26

OXORORE)

TABLE 13
Example 25

Easiness of emulsification
Emulsification stability
Impression from use
Feeling of coolness

(0095)



- 44 - (0096)EXAMPLES 27 and 28 The concentrates shown in Table 14 were prepared, each
solution was filled in a transparent pressure resistant polyethylene terephthalate container in an
amount of 20 g (40 wt%), and an aerosol valve was fixed to the container. Then, the liquefied
petroleum gas (*1) was filled as a liquefied gas in an amount of 30 g (60 wt%), and the container was
shaken up and down for emulsification of the concentrate and the liquefied gas to prepare an aerosol
product filled with an aerosol composition for resolutith of inflammation and alleviation of pain.
Easiness of emulsification, emulsification stability, impression from use and feeling of coolness of the

obtained aerosm@@%(}lucts g%gl\gp@lggt% lﬂg ry§ults of evaluation arc shown in Table 15. - 45 - ct;
cr3 CNida,(8 6 6ri Clclir)
The concentrates shown in Table 14 were prepared, each

solution was filled in a transparent pressure resistant polyethylene
terephthalate container in an amount of 20 g (40 wt%), and an aerosol
valve was fixed to the container. Then, the liquefied petroleum gas
(*1) was filled as a liquefied gas in an amount of 30 g (60 wt%), and the
container was shaken up and down for emulsification of the
concentrate and the liquefied gas to prepare an aerosol product filled
with an aerosol composition for resolution of inflammation and
alleviation of pain. Easiness of emulsification, emulsification stability,
impression from use and feeling of coolness of the obtained aerosol
products were evaluated. The results of evaluation are shown in Table

15.



C000.0ricV-461;2tC-,661r1 -46-(0099) EXAMPLES 29 and 30 The concentrates shown in
Table 16 were prepared, each solution was filled in a transparent pressure resistant polyethylene
terephthalate container in an amount of 20 g (40 wt%), and an aerosol valve was fixed to the
container. Then, the liquefied petroleum gas ("1) was filled as a liquefied gas in an amount of 30 g (60
wit%), and the container was shaken up and down for emulsification of the concentrate and the
liguefied gas to prepare an aerosol product filled with#an-aerosol composition for refreshing. Easiness
of emulsification, emulsification stability, impression from use and feeling of coolness of the obtained
aerosol products were evaluated. The results of evaluation are shown in Table 17. - 47 - CI CO CD
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(0099) EXAMPLES 29 and 30

The concentrates shown in Table 16 were prepared, each
solution was filled in a transparent pressure resistant polyethylene
terephthalate container in an amount of 20 g (40 wt%], and an aerosol
valve was fixed to the container. Then, the liquefied petroleum gas
(*1) was filled as a liquefied gas in an amount of 30 g (60 wt%), and the
container was shaken up and down for emulsification of the
concentrate and the liquefied gas to prepare an aerosol product filled
with an aerosol composition for refreshing. Easiness of emulsification,
emulsification stability, impression from use and feeling of coolness of
the obtained aerosol products were evaluated. The results of

evaluation are shown in Table 17.
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-4-24 (N3",)pc) NO O L, Q'40 Ct C 4. 0000 - 48 - CLAIMS 1. A foamable aerosol
composition comprising a concentrate and a liquefied gas, wherein, the concentrate comprises active
ingredients, surfactants, a monovalent alcohol having 2 to 3 carbon atoms and water, the surfactants
comprise polyoxyethylene-added fatty acid ester and a nonionic surfactant having HLB of 8 to 19,

48 -

CLAIMS

1. A foamable aerosol composition comprising a concentrate
and a liquefied gas, wherein,
the concentrate comprises active ingredients, surfactants, a
monovalent alcohol having 2 to 3 carbon atoms and water,
the surfactants comprise polyoxyethylene-added fatty acid ester and a
nonionic surfactant having HLB of 8 to 19,
the liquefied gas is a poorly water-soluble liquefied gas,
a ratio of the concentrate to the liquefied gas is 60/40 to 10/90 (weight
ratio), and

the concentrate and the liquefied gas are emulsified.

2. The foamable aerosol composition of claim 1, wherein the
active ingredients are poorly water-soluble active ingredients having

solubility in water at 25°C of less than 10 wt%.

3. The foamable aerosol composition of claim 2, wherein the
amount of the poorly water-soluble active ingredients is from 5 to 30

wt% in the concentrate.

4. The foamable aerosol composition of claim 2, wherein the

poorly water-soluble active ingredients are antiphlogistic anodynes.

5. The foamable aerosol composition of claim 1, wherein the
amount of the monovalent alcohol having 2 to 3 carbon atoms is from

5 to 40 wt% in the concentrate.



the liquefied gas is a poorly water-soluble liquefied gas, a ratio of the concentrate to the liquefied gas
is 60/40 to 10/90 (weight ratio), and the concentrate and the liquefied gas are emulsified. 2.
The foamable aerosol composition of claim 1, wherein the active ingredients are poorly water-soluble
active ingredients having solubility in water at 25C of less than 10 wt%. 3. The foamable
aerosol composition of claim 2, wherein the amount of the poorly water-soluble active ingredients is
from 5 to 30 wt% in the concentrate. 4. The fé@mable aerosol composition of claim 2, wherein
the poorly water-soluble active ingredients are antiphlogistic anodynes. 5. The foamable
aerosol composition of claim 1, wherein the amount of the monovalent alcohol having 2 to 3 carbon
atoms is from 5 to 40 wt.% in the concentrate. - 49 - 6. The foamable aerosol composition of
claim 1, wherein the amourd. of Meateris #io18 46rt0:85 awttoppdhercafcgaitate., whereih The foamable
aerosol composition of any one of claims 1 to 6, wherein the polyoxyethylene-added fatty acid ester is
polvoryethylenésutbitarrfattpigeidseBiem 40 to 8 FhgfgaMabloastsabéemposition of any one of
claims 1 to 7, wherein the nonionic surfactant is polyoxyethylene hydrogenated castor oil and/or an
ether surfactant.

7. The foamable aerosol composition of any one of claims 1
to 6, wherein the polyoxyethylene-added fatty acid ester is

polyoxyethylene sorbitan fatty acid ester.

8. The foamable aerosol composition of any one of claims 1
to 7, wherein the nonionic surfactant is polyoxyethylene hydrogenated

castor oil and/or an ether surfactant.



