OP- C7033- PCT DESCRI PTI ON SKI N EXTERNAL PREPARATI ON CONTAI NI NG TRI TERPENI C
ACI D Technical Field [0001] The present invention relates to a skin
external preparation, such as a cosnetic, or a nedicine for external

appl i €O 3IH-BKI n, containing a triterpenic acid. Background Art [0002]
Triterpenic acids including ursolic acid are known to have various
physi ol ogi cal activities such as antioxidant effect, anti-inflammtory
effect, nelanin production inhibitory effect, and collagen reconstruction
effect, and there are known techniques for using a triterpenic acid as an
active ingredient of the skin extesordppra@parati on such as cosnetics (for
exanpl e, Patent Docunents 1, 2, 3 and 4) Fbmever t he triterpenic aci d has

poor sol ubidgty i l??%é? and has a
pr obl em of pregpgﬁﬁgggbﬁﬁﬂ%§the trlterpenlc aci en the prep%ratlon IS

stored for a long period of time. Lack of storage stability of the skin
external preparation containing the triterpenic acid is not preferred,
because the above-nenti oned physiological activities are reduced. Under
such diadurstanddssld here has been studied a method of inproving solubility
of the 1 OP-Cr7033-PCT

[0001] The present invention relates to a skin external

preparation, such as a cosmetic, or a medicine for external

application to skin, containing a triterpenic acid.

Background Art

[0002] Triterpenic acids including ursolic acid are known
to have various physiological activities such as antioxidant
effect, anti-infiammatory effect, melanin production
inhibitory effect, and collagen reconstruction effect, and
there are known techniques for using a triterpenic acid as an
active ingredient of the skin external preparation such as
cosmetics (for example, Patent Documents 1, 2, 3 and 4).
However, the triterpenic acid has poor solubility in an cily
component and an aqueous component, and has a problem of
precipitatioﬁ of the triterpenic acid when the preparation is
stored for a long period of time. Lack of storage stability of
the skin external preparation containing the triterpenic acid
is not preferred, because the above-mentioned physiological
activities are reduced. Under such circumstances, there has

been studied a method of improving solubility of the



triterpenic acid in the oily conponent through derivatization of the
triterpenic acid into an ester or ether (Patent Docunent 5). The nethod
provi des an effect of inproving the solubility of the triterpenic acid in
sone %@g@g@83g%%Tthe effect is not enough to prevent the precipitation of
the triterpenic acid when the preparation is stored for a long period of
time. In order to solve such problens, a technique of using aliphatic
saturated al cohols having 12 to 24 carbon atons or the like in conbination
has been devel oped (Patent Docunent 6) . The techni que provides the effect
of inproving the solubility of the triterpenic acid in sone degree, but in
the ca¥etaiecalsy pedgariat itde contaianimrprent itharpeti cdaritbization
concentration of as high as 0.1% by nass or nore is stored for a |long

peri odfofhtl meitkedeend d ewitEenpaiatan eLendidd athedt heperdray cause crystals
to appear. That is, techniques for further inproving the solubility and

stor age -shabl! ishy okbplhge fKLNLextenaal preparati g, ’}%%i' Ing fhe
triterpenic aci& have @een reEU|re§. [880% Nbanwhile% -H?%ﬂtiﬁresorcinol
is knowq %8 h vep% trongﬁznhibhtor effect of tyrosinase activity and to
act aSClybidiyYerfedtity & SRS RMI I ATHG ddentot Pt Doctitent ), "and is
used as a material of cosnetics. However, it has not been known that a
4- al kpiffesor disnolots eolovgs 4ntnavdntesdreimotciastathen edf ecliet o enhance
| ong-term storage stability of the 2

triterpenic acid when the preparation is stored for a long

period of time. In order to solve such problems, a technique

of using aliphatic saturated alcohols having 12 to 24 carbon

atoms or the like in combination has been developed {(Patent

Document 6). The technique provides the effect of improving

the sclubility of the triterpenic acid in scme degree, but in

the case where a preparation containing a triterpenic acid at

a concentration of as high as 0.1% by mass or more is stored

for a long period of time under a low-temperature condition,

there may cause crystals to appear. That is, techniques for

further improving the solubility and storage stabpility of the

skin external preparation, containing the triterpenic acid

have been required.

[0003] Meanwhile, 4-n-butylrescrcinel is known to have a

strong inhibitory effect of tyrosinase activity and to act as

a very effective skin-whitening agent (Patent Document 7), and

is used as a material of cosmetics. However, it has not been

known that z 4-alkylresorcinol such as 4-n-butylresorcinol has

the effect to enhance long-term storage stability of the



OP- C7033-PCT triterpenic acid. Also, it has not been known that a 4-

al kyl resorcinol can be actually blended with the triterpenic acid in the
skin external preparation. [0004] Patent Docunent 1: JP 8-165231 A Patent
Docungnt-2io 3P 08424 A Patent Docurment 3: JP 11-12122 A Patent Docunent
4: JP 2000- 302659 A Patent Docunment 5: JP 09-143050 A Patent Docunent 6:
JP 2004- 331593 A Patent Docunent 7: JP 02-49715 A Disclosure of the

| nvention [0005] An object of the present invention is to provide

techni ques for enhancing solubility and inproving storage stability of a

triter caC|d and/ r derivative thereof herelnfter | so referred to
astrltféT CHaeiad Sql@)q%é‘%}&ﬁ%ﬁwrb & fi g t he
triterpenic acid or the i ke. fal’tl cular, an object of the present

i nventﬁldﬁrylirse&WCImQﬂvm@ ri@ﬁarﬁscifm lmb@m@@dl ehght ehen srorageesiability and

stability under a | owtenperature storage condition of a preparation

cont aigding #rhecHe idlginpeniteaedd ©Fepdieatike. at a concentration of as high
as, for exanple, 0.1%by nass or nore. [0006] The inventors of the present

mventpmgound t hat o AdH 44 o af A 45 ﬁ'é‘yié@ﬁ cinol such as
4-n-butyl resorci nol 3

Patent Document 2: JP 8-208424 A

Patent Document 3: JP 11-12122 A

Patent Document 4: JP 2000-302659 A

Patent Document 5: JP 09-143050 A

Patent Document 6: JP 2004-331533 A

Patent Document 7: JP 02-49715 A

Disclosure of the Invention

{00057 An object of the present invention is to provide
techniques for enhancing solubility and improving storage
stability of a triterpenic acid and/or a derivative thereof
(hereinafter, also referred to as triterpenic acid or the
like) in a preparation containing the triterpenic acid or the
like. In particular, an cbject of the present inventiocn is to
provide means for improving long-term storage stability and
stability under a low-temperature storage condition of a
preparation containing the triterpenic acid or the like at a
concentration of as high as, for example, 0.1% by mass or more.
{0006] The inventors of the present invention found that

addition of a 4-alkylresorcinol such as 4-n~butylresorcinol



OP- C7033-PCT and/or a salt thereof (hereinafter, also referred to as 4-

al kylresorcinol or the like) to a skin external preparation containing a
triterpenic acid or the |like such as benzyl ursolate at a relatively high
concergp-atTO@p3€AOT prevent precipitation of the triterpenic acid or the |ike
even when the preparation is stored for a long period of time under the

| ow-t enperature condition, thus conpleting the present invention. That is,
the present invention relates to the follow ng technologies. [0007] [1] A
skin external preparation including conponent (1) a triterpenic acid and/or

a deri } h f, C a_4-al kylr rcinol_.and/or a salt
theredt 4] h Sk SRERTRLl TDPCRarafr ok aadsPatye EatEnd s Gemi el i
whi ch t he coqgonent él is ursolic acid and/or a derivative thereof. [3] A
skin é%i%Y%%? PFeparat PontBBcoi-dfhgtPodt RELPt SRIEIPEL PASRSTEST YR conponent
(1) is triterpenic acid benzyl ester. [4] A skin external preparation
accor diogtabnime &tenmfdfpenncwactd bhetbenpdkentsuh) aiss beerrzpll ur sol at e.
[5] A skin external preparation according to any one of the itens [1] to
[4] ., Twrabighethe goppoAeye(d) highachnBenhebylibaseae Releri or a salt

thereof. [6] A skin external preparation according to any one of 4
precipitation of the triterpenic acid or the like even when
the preparation is stored for a long period of time under the
low-temperature condition, thus completing the present

invention. That is, the present invention relates to the

following technclogies.

[0007] [1] A skin external preparation including component
(1) a triterpenic acid and/or a derivative thereof; and
component (2) a 4-alkylresorcinol and/or a salt thereof.

[2] A skin external preparation according to the item [1],
in which the component (1) is ursclic acid and/or a derivative
thereof.

[{3] A skin external preparation according to the item [1],
in which the component (1) is triterpenic acid benzyl ester.

[4] A skin external preparation according to the item [1],
in which the component (1)} is benzyl ursclate.

[5] A skin external preparation according to any one of
the items [1] to [41, in which the component (2) is a 4-n-
butylresorcinol and/or a salt thereof.

[6] A skin external preparation according to any one of



OP-C7033-PCT the itens [1] to [5], in which a content of the conmponent (1)
is 0.1 to 5% by nmass. [7] A skin external preparation according to any one
of the itenms [1] to [6], further including a branched fatty acid. [8] A

skin extermakippeparati on according to the item[7], in which the branched
fatty acid is isostearic acid. [9] A skin external preparation according to
any one of the itens [1] to [8], in which the skin external preparation is

a cosnetic. Best Mbde for carrying out the Invention [0008] <1> Triterpenic
acid and/or derivative thereof as essential conmponent of the skin external

prepargtioniahst he] present hﬂvml:anaA_c%'ﬂt%ngxto%r ngle Rid rr?etﬂipn(qu the

present invention "contaihS a triterpenic acid and/or I'vative 't her eof
(conponenb i) ng %riter enic acid is not particularly limted as |ong as
the tritelpent® aéi 8YcBASBe used in the field of skin external preparations
such as cosnetics. Preferable exanples thereof include ursolic acid,

ol eanolic atid,Abekini akteashd, papgagsitarine agciod difRa, 3P a4y) el X3-

tri hydroxyurs-12-en-ursolic acid, (2a,3R 4a)-2, 3, 23-

tri hydehxyutemd2{en- 28- 0b¢, acdknolr tihesedithe aunselidchaarifhtdys fardicul arly

preferably exenplified. 5
[8] A skin external preparation according to the item [7],
in which the branched fatty acid is isostearic acid.
{9] A skin external preparation according tc any one of

the items (1] to [8], in which the skin external preparation

is a cosmetic.

Best Mode for carrying out the Invention
[0008] <1> Triterpenic acid and/or derivative thereof as
essential component of the skin external preparation of the
present invention

A skin external preparation of the present invention
contains a triterpenic acid and/or a derivative thereof
(component 1)}). The triterpenic acid is not particularly
limited as long as the triterpenic acid can be used in the
field of skin external preparations such as cosmetics.
Preferable examples thereof include ursoclic acid, oleanolic
acid, betulinic acid, and asiatic acid ((2«,3p,4w)-2,3,23-
trihydroxyurs-i2-en-ursolic acid, {(2«,3p,4a}-2,3,23-
trihydroxyurs-12-en-28-oic acid). O©Of those, the ursolic acid

is particularly preferably exemplified.



OP- C7033-PCT [0009] The triterpenic acid can be obtained in accordance
with a conventional nmethod, and may be extracted froma plant or nmay be a
comerci al | y-avai |l abl e product. For exanple, wursolic acid is contained in
fruit OBfCHeriR¥ty, apple, and cherry, |eaves of various plants, etc.

ol eanolic acid is contained in olive | eaves, apple peels, clove buds, etc.;
betulinic acid is contained in dogwod barks, ponegranate peels, jujube,
etc.; and asiatic acid is contained in Indian Pennywort, etc. Therefore,
the triterpenic acid can be used by concentrating and purifying extracts of
those [@Caritls. Meamwhidre,t etmilesdifd the aam@s€d ahédedn pseduetiapteursolic
acid include Usolic Acid (manufactured by Tokyo Chem cal Industry Co.

Ltd. )1w16{9?@r§)'c3ﬁn9§né aFlorH@&géc@' | 264 rl?ifgﬁ’ %9%36a8£88”95:b Qckﬂah@c' ude

A eanol i ¢ Aci nanu act'ured by 'Si gna- rporation); anples of the
comerci al i zed product o etullnj cid |n$Iude Betulic AQL
( Si gmeAIMR LYz ?e@r% Uthe covme?$d@+%ed product of

asiatic acid |nclude A5|at|c Acid (Sigma-Aldrich Corporation). [0010] The
deri vattisgd igf adied tird terpeninedcia fsuhos opabehchearlky kbpileedaas | ong as
the derivative of the triterpenic acid has the physiological activity of
the tatdenpenicawed tbf Specidus ©Xanps £seof . t heldenbvati ve:df ikhe
triterpenic acid include salts of triterpenic acid, esters of triterpenic
aCid,dHHﬂ%%%éH fﬁiéf%&@”ﬂéé@@ég1aﬁﬂgee§g§£§,OElove buds, etc.;

betulinic acid is contained in dogwood barks, pomegranate

peels, jujube, etc.; and asiatic acid is contained in Indian

Pennywort, etc. Therefore, the triterpenic acid can be used by

concentrating and purifying extracts of those plants.

Meanwhile, examples of the commercialized product of urseclic

acid include Ursoclic Acid {manufactured by Tokyo Chemical

Tndustry Co., Ltd.); examples of the commercialized product of

oleanolic acid include Oleanolic Acid (manufactured by Sigma-

Aldrich Corporation); exémples of the commercialized product

of betulinic acid include Betulic Acid (Sigma-Aldrich

Corporation); and examples of the commercialized product of

aslatic acid include Asiatic Acid {(Sigma-~Aldrich Corporation).

f0010] The derivative of the triterpenic acid is not

particularly limited as long as the derivative of the

triterpenic acid has the physioclogical activity of the

triterpenic acid. Specific examples cf the derivative of the

triterpenic acid include salts of triterpenic acid, esters of

triterpenic acid, amides of triterpenic acid, and ethers of



6 OP-Cr7033-PCT triterpenic acid. Salts of triterpenic acid and esters of
triterpenic acid are preferably exenplified in the skin external
preparation of the present invention. Preferable exanples of the esters

i ncl udePnE1hy3-prBOl ate, ethyl ursolate, propyl ursolate, butyl ursolate,
benzyl ursolate, nethyl ol eanolate, ethyl ol eanol ate, propyl ol eanol ate,
butyl ol eanol ate, benzyl ol eanol ate, nethyl betulinate, ethyl betulinate,
propyl betulinate, butyl betulinate, benzyl betulinate, methyl asiatate,
ethyl asiatate, propyl asiatate, butyl asiatate, and benzyl asiatate. O

those,t bepzytemisol @t g, iRy tdewardarpieferdedy Jhkseis-bgcayse the
benzyl ursolate is excellent in storage stability and al so, high

physi i tivity urselic, aci an .obtained. ln.addition, the
Py Aops ?rb%?nécg%%i%Péca%r%geﬁé%gng%‘é% %?gé?gi Shrafe BRARTS LM | ong
as the salt is physiologically permtted. Exanples of the salt include

al kal iSHetHI2 b P FePITRAIYR Af Egaiaﬁﬁgani aR¥eBRtpotassPiafgappleal kali earth
nmetal salts such as a calciumsalt and a magnesi um salt, amoni um salts,

or ganiexamp hes saf t sheuehtassa itvdletdyy Imsamyne satdlahd, acthyiletirandlatam ne
salt, and basic amno acid salts such as an arginine salt and a |ysine

sal t. ﬁﬁﬁﬁi_ﬂ?@bI@%éyaﬁﬁﬁ§lOﬁrébﬁaﬁéltBéHQ?ﬂCuﬁgbda%%U Q@th@qoduced in

accordance with a conventional method. For exanpl e,
oleanclate, ethyl oleanolate, propyl oleanolate, butyl
cleanolate, benzyl oleanolate, methyl betulinate, ethyl
betulinate, propyl betulinate, butyl betulinate, benzyl
betulinate, methyl asiatate, ethyl asiatate, propyl asiatate,
butyl asiatate, and benzyl asiatate. Of those, benzyl ursolate
is particularly preferred. This is because the benzyl ursolate
is excellent in storage stability and alsc, high physiological
activity of ursoclic acid can be obtained. In addition, the
salt of triterpenic acid can be used without particular
limitation as long as the salt is physiologically permitted.
Fxamples of the salt include alkali metal salts such as a
sodium salt and a potassium salt, alkali earth metal salts
such as a calcium salt and a magnesium salt, ammonium salts,
organic amine salfs such as a triethyl amine salt and a
triethanol amine salt, and basic amino acid salts such as an
arginine salt and a lysine salt.
[O011] The derivative of the triterpenic acid can be

produced in accordance with a conventional method. For example,

a benzyl ester of a triterpenic acid can be produced by:




a benzyl ester of a triterpenic acid can be produced by: 7 OP-Cr033-PCT
converting the triterpenic acid into a triethylamne salt; and reacting the
resultant salt with benzyl chloride. Meanwhile, esters of a triterpenic
acid can-Ge0obtimhed by a reaction of the triterpenic acid with an al coho
in the presence of a mneral acid catalyst. [0012] The skin external
preparation of the present invention may contain one of the triterpenic
acids and derivatives thereof alone or may contain two or nore of themin
conmbi nati on. The content of the triterpenic acid or the like in the skin

ext er nabn-ps epaEt 4o *@Ei’éé‘%@ﬁf@?é‘&iﬁnYﬁﬂéi ANtksepBl1aRANE cuhar! Yd mted
as long as the physiological activity of the tritefpenic acid or the |ike

can b%@&é@iﬁff’th@@é‘s Afe o¢ ewﬁhtﬁsn%i“cgi%%ﬁﬁ ; %%QS‘&?MQ“ of the
present 1nventi on~ containing a tritérpenic‘acrd or the |i'ke at a €ontent of
0.1% by mass or nore in total, precipitation of crystals is _suppressed,
resul tSHETH PF gh STHBFIPEYLICTREEEf 678, PEhEPTAXBEF BAt 2efFeCt 160 (He present
i nvention can be achieved in the skin external preparation containing a
triteripeni tcracechenictheidikethtan sdoaobbnl ofh 0h&Ypbheswass tod 5% by nass,
preferably 0.2% by mass to 3% by mass, nore preferably 0.3%by nass to 3%
by masgihdérdPtabid catalyst.

[(0012] The skin external preparation of the present

invention may contain one of the triterpenic acids and

derivatives therecf alone or may contain two or more of them

in combination.

The content of the triterpenic acid or the like in the

skin external preparation of the present invention is not

particularly limited as long as the physiological activity of

the triterpenic acid or the like can be obtained. Even in the

case of the skin external preparation of the present invention

containing a triterpenic acid or the like at a content of 0.1%

by mass or more in total, precipitation of crystals is

suppressed, resulting in high stability. Therefore, the

excellent effect of the present invention can be achieved in

the skin external preparation containing a triterpenic acid or

the like at a content of 0.1% by mass to 5% by mass,

preferably 0.2% by mass to 3% by mass, more preferably 0.3% by

mass to 3% by mass in total.

[0013] <2> 4-alkylresorcinol and/or salt thereof as

essential component of the skin external preparation of the



[ 0013] <2> 4-al kylresorcinol and/or salt thereof as essential conponent of
the skin external preparation of the 8 OP-C7033-PCT present invention The
skin external preparation of the present invention is characterized by

cont aigB+/ @3 #-RdKkyl resorcinol and/or a salt thereof (conponent 2). The

al kyl group in the 4- alkylresorcinol is preferably an al kyl group having 3
to 10 carbon atons, nore preferably an al kyl group having 3 to 8 carbon
atons. Specific exanples of the al kyl group include n- propyl, isopropyl,
n-butyl, isobutyl, sec-butyl, tert-butyl, anyl, n-hexyl, cyclohexyl, octyl,
and i spaciyht oI OuPs: 1 Jhe skin external preparation of the present invention
particularly preferably contains 4-n-butylresorcinol. The 4- al kylresorcinol

h 4- ut yl k b d b duced
accor Sincenwﬁﬁyar L O hah PR o Q8 CR e hBERaEApa ASBE Fota P

Lille, ; Bitter, L.A ; Peiner, V. Trudy- hbuchono | ssl edovatel ' skii
| NSt i tqha%%%%ﬁfsie%/ei @ oyoneingng 1274 3al kThaespsciaganpnedost a samét hod of
produci ng 4-n-butyl resorcinol includes: a nmethod including condensing
r esor cilre et b(t@moirceraici 2) 1 n THee a el enceawfizitice cht ori de and reduci ng
the resultant product wth zinc amal gani hydrochloric acid; and a nethod
I ncl udingy1 coadensidD 1 £S9FEF 8- APy NaRULYkyal gobah 8hv408§ BOt408G In
carbon atoms, more preferably an alkyl group having 3 to 8
carbon atoms. Specific examples of the alkyl group include n-
propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl,
amyl, n-hexyl, cyclohexyl, octyl, and isooctyl groups. The
skin external preparation of the present invention
particularly preferably contains 4-n-butyiresorcinol. The 4-
alkylrescrcinol such as 4-n-butylresorcinoel is a known
substance and can be produced in accordance with a
conventicnal method such as the method described in Lille, J.;
Bitter, L.A.; Peiner, V. Trudy-Nauchono-Issledovatel’ skii
Institut Slantsev (1969), Nc.18, 127-34. That is, examples of
a method of producing 4-n-butylresorcinol includes: a method
including condensing resorcin and butanoic acid in the
presence of zinc chleoride and reducing the resultant product
with zinc amalgam/hydrochloric acid; and a method including
condensing resorcin and n-butyl alcohol at 200 to 400°C. 1In
this method, if another n-hexyl alcohol or the like is

substituted for n-butyl alcohol, another 4-alkylrescrcinol can

be synthesized. In addition, 4-n-hexylresorcinol is



this nmethod, if another n-hexyl alcohol or the like is substituted for

n- butyl al cohol, another 4-alkylresorcinol can be synthesized. In addition,
4-n-hexylresorcinol is 9 OP-Cr7033-PCT conmercially available fromAldrich
Chem _CopanyspInc., and the product may be purchased and used. [0014]
In addition, the salts of 4-al kylresorcinol nmay be generally used in
cosnetics and physiologically permtted. Exanples of the salt include salts
of alkali netals such as sodium and potassium salts of alkali earth netals
such as cal cium and magnesi um ammonium salts, salts of organic am nes

such as trieth ami ne. and. triet hanol amn and salts of basic amno acid
such égm%§%%%%g%%% %Y%?ﬂ%%%? %6@%5$?%ﬁégbkﬁﬁe@%F§ n&PUSP8Yar dfi%n of t he
present invention may contain one of the 4-alkylresorcinols and salts

t her ecinN@l ofe BFCHRGL cbay dPh PWoCoASABr endf UBBEm in  conbi nation. The
content of the 4-alkylresorcinol or the like in the skin external

prepar gi@oh] of thelpreseintidmyerits opalss prelendhlyros0ttihylmey bk hnre,
nore preferably 0.05% by mnass or nore, further preferably 0.1% by mass or

nore idedofal 1y Wbyt espestnte; theahat Bhy@%%ﬁgi%faltlg/ep@r%ﬁ%rt%td.0”- The
upper |imt is preferably 3% by mass or less, 'nore preferably 1% by nass
or le%§Xa$$TéQe5fpﬁﬁéeégP{yigc§%%gysg§ g 3F gﬁi%liT%%tals such as
sodium and potassium, salts of alkali earth metals such as
calcium and magnesium, ammonium salts, salts of organic amines
such as triethyl amine and triethanol amine, and salts of
basic amino acid such as lysine and arginine.
[0015] The skin external preparation of the present
invention may contain one of the 4-alkylresorcinols and salté
thereof alone or may contain two or more of them in
combination.

The content of the 4-alkylresorcinol or the like in the
skin external preparation of the present invention is
preferably 0.01% by mass or more, more preferably 0.05% by
mass or more, further preferably 0.1% by mass or more in total
with respect to the total amount of the preparation. The upper
limit is preferably 3% by mass or less, more preferably 1% by
mass or less, further preferably 0.5% by mass or less. The
reason is that if the content is toc low, the effect of the
present invention may not be exerted, while if the content is
too high, the effect may reach a plateau.

{00le] The content ratio of a triterpenic acid and/or a

10



reason is that if the content is too |low, the effect of the present
i nvention may not be exerted, while if the content is too high, the effect

may reagkh E u. [0016] The content ratio of a triterpenic acid and/or a
10 CPfgggﬁgp§$;$€@érivative thereof to a 4-al kylresorcinol and/or a salt
thereof is preferably 5:1 to 1:10, nore preferably 5:1 to 1:5. [0017] <3>
Branched fatty acid as preferable conponent of the skin external

preparation of the present invention The skin external preparation of the

present invention preferably further contains_a branched fatty acid in
addi t i AL tativRe Hhenechen?i dntaa bEEbREFArCéBRPOABAY ST Theaflatty acid

further inproves long-termstorage stability of the skin external
prepar@teorodfis herpfesantyi hventdoh: 1Thembranphederfhftyy Sadi doi 4 :pr.ef erably
a branched fatty acid having 12 to 30 carbon atons, particularly preferably

i sostepgdc7pci d. W Branched fatty acid sBypbereoabatngdmgsnantr e _
carboxylic acid or as a salt. The salt nmay be generally used in a cosnetic

oo s PRl O EALY BEERAE A0 B DE oL AL R RS B Ll T

salts kaline netals s as~ sodi um and otassium salts of al kaline

earth nmetal s_such as cal ci um and nagnesiunl ammoni um sal ts; salts of
organi ¢ am nee sUEH &<t e ¥Rt TSR hetand ©Fi EPRaRSFPERTRe INERA T4t s of

basic am no acids such as |ysine and argi nine. Al though the content of the
preferably further contains a branched fatty acid in addition

to the above-mentioned essential components. The fatty acid
further improves long-term storage stability of the skin
external preparation of the present invention. The branched
fatty acid is preferably a branched fatty acid having 12 to 30
carbon atoms, particularly preferably isostearic acid. The
branched fatty acid may be contained as a free carboxylic acid
or as a salt. The salt may be generally used in a cosmetic and
is physiologically acceptable. Preferable examples thereof
include: salts of alkaline metals such as sodium and

potassium; salts of alkaline earth metals such as calcium and
magnesium; ammonium salts; salts of organic amines such as
triethylamine and triethancolamine; and salts of basic amino
acids such as lysine and arginine. Although the content of the
branched fatty acid is not particularly limited, the content
is 0.1 to 30% by mass, preferably 1 to 10% by mass.

(0018] <4> Skin external preparaticn of the present
invention

The skin external preparation of the present invention
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branched fatty acid is not particularly limted, the content is 0.1 to 30%
by mass, preferably 1 to 10% by mass. [0018] <4> Skin external preparation
of theIPresent i nvention The skin external preparation of the present

i nventiioit /PP @5-1C7033- PCT  contains a triterpenic acid or the like that is
poorly soluble in water, and the preparation is preferably in an oil-based
formul ati on containing an oily conponent or a polyol as a main conponent,
or in an essence-type fornulation containing a |arge anmnount of polyols.
Meanwhi |l e, a 4-alkylresorcinol or the like is soluble both in an oily
corrpor‘?émtaa}ﬁtﬁ vatteritennente apreépar dthonl 1 ke piser 4l popnlvheotobdeof an
emul sion containing an aqueous conponent including water and an oily
conponentwafd01 HAndAl o ygleddes skim exterapbrabepatat hanoof -bheedpr esent
invention may be applied to any of preparations for cosnetics and nedicines

for extamala@ppl '&?&ﬂa%ur?g% ski M 1 coﬁ}gd}ﬂeﬁt’ftﬁf:n%l BigRar gkl QNpb§n

particularly suitably used cos tics ase of using
4- n- but IresorC|noI or the on is more desirably applied

pL epar at
{0 cos €1 0 0 it e et v DESPRL B L Bin: RalRaTRLRg P L PP

preparatlon of the present invention can be used for the pur poses of
t r eat Metge amount of polyols. Meanwhile, a 4-alkylresorcinol or the

like is soluble both in an oily component and water, and the
preparation is preferably in the form of an emulsion
containing an agueous component including water and an oily
component.

[0019] Although the skin external preparation cf the
present invention may be applied to any of preparations for
cosmetics and medicines for external application to skin, the
skin external preparation is particularly suitably used for
cosmetics. In the case of using 4-n-butylrescrcinol or the
like, the preparation is more desirably applied to cosmetics,
in particular, guasi-drugs.

In addition, the skin external preparation of the present
invention can be used for the purposes of treatment,
prevention, or amelioration of specific skin diseases or
symptoms, depending on various physiclogical activities of the
triterpenic acid or the like. For example, the skin external
preparation containing ursclic acid or a derivative of ursolic
acid such as benzyl ursolate has ability to reconstructl

collagen fiber bundles; therefore, the preparation can be used

12



prevention, or anelioration of specific skin diseases or synptons,
dependi ng on various physiological activities of the triterpenic acid or
the like. For exanple, the skin external preparation containing ursolic
acid SPZL U3 vEtT ve of ursolic acid such as benzyl ursolate has ability to
reconstruct collagen fiber bundles; therefore, the preparation can be used
12 OP-C7033-PCT as an anti-winkle cosnetic. The skin external preparation
containing oleanolic acid or a derivative thereof has ability to aneliorate
acne skin; therefore, the preparation can be used as a cosnetic for acne
skin d@rs it yaskiwr o000 cAdmeské n Shteersialn preparra i aredatdiel gnesent

i nvention may contain an optional conponent that is generally wused in the

skin exdretaatips epedaio Div i dcpddbti #ndépeivhei vabereraent hapedpessenti al
conponents. Such an optional conponent is not particularly imted as |ong

as th%&%?téﬂ% 40 %mhlmé éP&:sfffl Cogieggﬁamﬁee nl pyention.

Exanpl es I nc ydrocar ons esters atty acids,

triglycerides, polyols, ani c_powders, ino c pomders surfactants,
t hi ckehet a%l?a%ﬁ%ﬁ?t%?e$%¥d§0n§n¥€%%p?Fc é& D-and ul traviol et
absorbers. Those optional conponents may be blended i n amounts not enough
to inhi® 40k he ef f"ﬁ@ gfin xtereserprépyvention. of 0bRe] pERaAPEes of the
hydr ocar bons i ncl ude squal ane, a

invention may contain an optional component that is generally

used in the skin external preparation in addition to the
above-mentioned essential components. Such an optional
component is not particularly limited as long as the component
does not inhibit the effect of the present invention. Examples
thereof include hydrocarbons, silicones, esters, fatty acids,
triglycerides, pclyols, organic powders, inorganic powders,
surfactants, thickeners, vitamins, steroids, antiseptic agents,
and ultraviolet absorbers. These optional components may be
blended in amounts not encugh to inhibit the effect of the
present invention.

[0021] Examples of the hydrocarbons include sgualane, a
liquid paraffin, a light liquid isoparaffin, a heavy liquid
isoparaffin, a microcrystalline wax, and a hard paraffin.
[0022] Examples of the silicones include dimethicone,
phemethicone, cyclomethicone, amodimethicone, and modified
polysiloxanes such as a polyether-modified polysiloxane.

[0023] Examples of the esters include octyldodecyl oleate,

cetyl isooctanate, cetyl stearate, isopropyl myristate,

13



liquid paraffin, a light liquid isoparaffin, a heavy liquid isoparaffin, a
m crocrystalline wax, and a hard paraffin. [0022] Exanples of the silicones
i ncl ude di net hi cone, phenethi cone, cycl onet hi cone, anodi net hi cone, and

nodi f i ¥ CPpBPysFFbxanes such as a pol yet her-nodified polysil oxane. [0023]
Exanpl es of the esters include octyl dodecyl oleate, cetyl isooctanate,

cetyl stearate, isopropyl nyristate, 13 OP-Cr7033-PCT hexyl decyl

i sostearate, neopentylglycol diisostearate, sorbitan sesquistearate,

di i sopropyl adipate, di-2-ethylhexyl sebacate, cetyl l|actate, diisostearyl
mal at ehexyhgtene gigsobardie?2- eebykheyagdate)l déapestglrgitgcol di caprate,
glycerin di- 2-heptyl undacanoate, glycerin tri-2-ethyl hexanoate,

tri metdwytiol paapsseqtist2aehbyl hexapepkepylr kARbHAYEQ! priopare hytiHd:gAast ear at e,
pentaerythritol tetra-2-ethyl hexanoate, and diester of diner acid. [0024]

Exanpl g3,00.10e aLiphajLecackdsqichudeolel f.ackd,  JSQSLenr i Achd, |auric

acid, nyristic acid, p 1tic aci I'sopalmtic adi . ( ( eheni c
cast or i 7 S REBRGE B - H)BPBGBRL ol EBEonGLaPE S EanGN R G Thimeat
germoil, isostearic acid triglyceride, isoocatanoic acid triglyceride,
2- et hy? hesmpl cuadadaneagbycetyderiandré-dvetbyllhexanoate,
trimethylolpropane tri-Z-ethylhexanocate, trimethyiolpropane
triisostearate, pentaerythritol tetra-2-ethylhexzancate, and
diester of dimer acid.
[0024] Examples of the aliphatic acids include oleic acid,
isostearic acid, lauric acid, myristic acid, palmitic acid,
isopalmitic acid, stearic acid, behenic acid, and undecylenic
acid.
[0025] Examples of the triglycerides include castor oii,
coconut oil, hydrogenated coconut oil, camellia o0il, wheat
germ o0il, isostearic acid triglyceride, isoocatancic acid
triglyceride, 2-ethylhexanoic acid triglyceride, and olive oil.
[0026] Examples of the polyols include 1, 3-butanediol,
1,2-butanedicl, glycerin, diglycerin, dipropylene glycol,
polyethylene glycol, 1,2-pentanediol, hexylene glycol, and
isoprene glycol.
(0027} Examples of the crganic powders include a
crystalline cellulose, a crosslinking methyl polysiloxane, a

polyethylene powder, and an acrylic resin powder.

[0028] Examples of the inorganic powders include talc,
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[ 0026] Exanpl es of the polyols include 1, 3-butanediol,

gl ycerin, diglycerin di propyl ene glycol, polyethylene glycol,
1, 2- pentangg% hexylene glycol, and isoprene glycol. [0027] Exanpl

t he or

ts include a crystalline cel lul ose, a crosslinking

1, 2- but anedi ol ,

es of
met hyl

pol ysi | oxane, a polyethylene powder, and an acrylic resin powder. [0028]

Exanpl es of the inorganic powders include talc,

sericite, magnesium carbonate, cal cium carbonate, titanium dioxide,

oxi de,

iron blue, ultramarine blue, titaniumdi oxide coated mica, ti

14 OP-C7033-PCT mca,

iron

t ani um

di oxi del¢dat Y setiei tleagnewius| ¢rrhaonak e, ofahhien faybbeasebj ected to
surface treatnent. [0029] Exanples of the surfactant include: anion
sur f act aindsi sucdi @sidd | phadh cosoap, (i nehuding, sadtuembatinat 8luand sodi um
pal mtate), potassiumlauryl sulfate, and triethanol am ne ether alkyl

sul fat@lt&:@iu@”aﬁoﬁ'&éa%é%% 3G %ﬁt“d}{ﬁfrﬁ r@i@xz‘?&@%%até&' E@r i te,

ammoni um chlorinated bezal koni um’ and aury am ne oxi de; d anphoteric
surfact nts ch as bas oteri ant s i_nclu |ng
oo oS F Rz ot Ehi B Foche oo, 12 CaMbOR &ty F w005 Eata) a%&wan

c

betalne based surfactants (including alkyl betalne am de betai ne, and
sul fobERRE Rk),  arferaisydset®ly| thaus PREICHORE ohBFEudaF f ABEARELS such as
sorbitan

surfactants such as aliphatic scap (including sodium laurate
and sodium palmitate), potassium lauryl sulfate, and
triethancl amine ether alkyl sulfate; cationic surfactants
such as chlcrinate stearyl trimethyl ammonium, chlorinated
bezalkonium, and lauryl amine oxide; and amphoteric
surfactants such as imidazoline-based amphoteric surfactants
(including 2-cocoyl-Z2-imidazoliinium hydroxide-1-
carboxyethyloxy-2-sodium salt), betaine-based surfactants
(including alkyl betaine, amide betaine, and sulfobetaine),
and acylmethyl taurine; nonionoic surfactants such as sorbitan
aliphatic esters (including sorbitan monostearate and sorbitan
sesquioleate), glycerin aliphatic acids (including glycerin
monostearate), propylene glycol aliphatic esters (including
propylene glycol monostearate), cured castor oil derivatives,
glycerin alkyl ether, POE sorbitan aliphatic esters {including
POE sorbitan monolaurate, POE sorbitan monooleate, and
polyoxyethylene sorbitan monostearate), POE sorbit aliphatic
esters {including POE-sorbit monclaurate), POE glycerin

aliphatic esters {including POE glycerin monoisostearate), POE
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al i phatic esters (including sorbitan nonostearate and sorbitan
sesqui ol eate), glycerin aliphatic acids (including glycerin nonostearate),

propy“;pe ?b go% ﬁllphatic esters (including propylene glycol

nnnosteara % % ed castor oil derivatives, glycerin alkyl ether, POE
sorbitan aliphatic esters (including PCE sorbitan nonol aurate, POE sorbitan
nonool eate, and pol yoxyethyl ene sorbitan nonostearate), POE sorbit

al i phatic esters (including POE-sorbit nonol aurate), PCE glycerin

aliphatjc esters (including cerin nonoi sostearate), POE 15
CP-C?@&?EQﬂtl%J¢%%%E$C %%@%F%l@gné@%dmﬁﬁobEErﬁBﬁolEQEaWQHOPéEaﬁﬁhooleate

and PCE distearate), PCE al kyl ethers (including POE cetyl ether and POE
2-octy%@@d%@@ldé$he¢y@t@tE BORyhlphéngtherhersncliuddhgdiPdg PEEydonyl pheny

ether), Pluronic (registered mark), POE-POP al kyl ethers (including PCE-POP

2-decydthetragecybr Btbetylddeteoni echeegi sbered1mgnkpbheRE Gaslears oi | cured
castor oil derivatives (including POE castor oil and PCE cured castor oil),

sucrose; ﬁéw@fﬁ%%@étﬁgéwgggngkgi\g{%hgkgrggﬁaﬁ%pakoﬁ%l@@%'de ot he

t hi ckener 1nc e an acr acryl ate ‘copolymer andy or
2101 n RE SRR A Tarr B (ERBTRyAPBxGPEORYF Corriidse=t @%@%%éi’;nﬁfé?o?f
the vitamins include retinal, retinoic aC|d tocopherol ri bofl avin,
pyrido&tmgrhscﬁ¢br@n§@iﬁ;eghatered mark), POE castor oil-cured
castor oil derivatives (including POE castor cil and POE cured
castor oil), sucrose aliphatié esters, and alkyl glucoside.
[0030] Examples of the thickener include an acrylate/
alkyl methacrylate copolymer and/or its salts, a carboxyvinyl
polymer and/or its salts, alginate, a polyol ester of alginic
acid, xanthan gum, and hydroxypropyl cellulose.
[0031] Examples of the vitamins include retinel, retinocic
acid, tocopherol, riboflavin,.pyridoxin, ascorbic acid, and
ascorbic phosphate.
[0032] Examples of the steroid include steroids such as
estradiol, ethinyl estradiol, and estricl.
[0033] Examples of the UV absorber include antiseptic
agents such as phenoxy ethanol, parabens, hibitane gluccnate,
and benzalkonium chloride, dimethyl aminc benzoates,
cinnamates, and benzophenocnes.
[0034] In the following, the present invention will be

described in more detail by way of examples, but it is to be

understood that the present invention is not limited to those
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ascor bi ¢ phosphate. [0032} Exanples of the steroid include steroids such as
estradiol, ethinyl estradiol, and estriol. [0033] Exanples of the W
absorber include antiseptic agents such as phenoxy ethanol, parabens,

hi bi t gne " , and benzal koni um chl ori de, dinmethyl am no benzoates,
cinnaﬁgfég%ﬂgﬁgﬁ%gnzophenones. [0034] In the follow ng, the present

invention will be described in nore detail by way of exanples, but it is to
be wunderstood that the present invention is not limted to those 16

OP- C7033- PCT exanples. Exanples [0035] <Referential Exanple> Production
of benzyl solate 5 g of ursolic acid was dissolved in 300 m of

di met Hy3¥Y¢ i de, and 63 m of triethyl anmine was added thereto. Then, 20 g
of benzyl chloride was added thereto, and the whole was stirred at 50C for
1 hour and concentrated under reduced pressure, followed by purification by
silica gel chromatography (elution solvent; chloroformnethanol = 100:0 to
80: 20)Exdmpldwer eby obtain benzyl ursolate. [0036] <Exanple 1> According to
the follow ng prescription, a creamof Exanple 1, which is the skin

externgdo P epar at ign @ dli€i a1 Example> Production of benzyl ursolate

5 g of ursolic acid was dissolved in 300 ml of
dimethylformamide, and 63 ml of triethylamine was added
thereto. Then, 20 g of benzyl chloride was added thereto, and
the whole was stirred at 50°C for 1 hour and concentrated
under reduced pressure, followed by purification by silica gel
chromatography (eluticon solvent; chloroform:methanol = 100:0
to 80:20), to thereby obtain benzyl ursolate.

{0036] <Example 1>

According to the following prescription, a cream of
Example 1, which is the skin external preparation of the
present invention, was prepared. The components described in
(A) were mixed and dissolved by heating at 80°C. In the same
way as above, the components described in (B} were dissolved
uniformly and heated at 80°C, and the mixture (A) was added to
the mixture (B) with stirring, fcllowed by cooling to 40°C
with stirring using a homomixer. The components described in
(C) heated to 40°C were added to the resultant mixture, and
the whole was cooled to room temperature with stirring.

In addition, in Comparative Example 1, the same

procadures as in Example 1 were repeated except that purified
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present invention, was prepared. The conmponents described in (A were m xed
and di ssolved by heating at 80C. In the sane way as above, the conponents
descri(gped %Bﬁ were dissolved uniformly and heated at 80C, and the

m Xt ur % @dded to the m xture (B) with stirring, followed by cooling
to 40C wth stirring using a honom xer. The conponents described in (O
heated to 40C were added to the resultant m xture, and the whole was cool ed
to roomtenperature with stirring. In addition, in Conparative Exanple 1,
the same procedures as in Exanple 1 were repeated except that purified 17
OP- C708BtRCTVasatelrs Wasusedstor ut ed-Poryhraspucyhpésoiei Romparatdawpar ati ve
Exanple 2, the sanme procedures as in Exanple 1 were repeated except that
puri fil?achmwleer:z desics | bade | proé€rdwassi asr asedamphst dadeat repeweddbenzyl
ursolate; and in Conparative Exanple 3, purified water described in (C) was

i ncr easedshnstiead Q&mff@@vﬁgtér”d@é'&i‘hf)ééoiﬁ' r(‘@?] aad bepzyl supsol ate.
[0037] (A) Cetyl isooctanate 2.0 nass% 2-ethyl hexanoic aC| d triglyceride

10. 0 mass% Fsost ear ster etyl/stear I/behen
i 10Oy R €l Shabal s (o u%agiﬁgﬁr L6 ER LA &5 Rhley ) 10
mass% Behenic _acid 1.0 nmass% . .

3, purified water described in (C) was increased instead of

removed 4-n-butylresorcinol and benzyl ursolate.

[0037] {A)
Cetyl isooctanate 2.0 mass%
2~ethyl hexanoic acid triglyceride ~ 10.0 mass$

Di(isostearyl/phytostervl/cetyl/stearyl/behenyl} dimer

dilinolate "Plandool" (manufactured by Nippon Fine Chemical

Co., Ltd.) 1.0 mass%
Behenic acid 1.0 mass%
Squalane 2.0 mass3
Dimethicone _ 1.0 mass%
Cetyl stearate 0.5 mass%
Iéostearic acid 1.0 mass%
Benzyl ursoclate 0.2 mass%
Sorbitan sesguistearate 1.5 mass%
POE (45} monostearate 1.0 mass%
(B)

1, 3-butanedicl 5.0 mass%
Glycerin 10.0 mass%
1,2-butanediol 5.0 mass%

i8



Squal ane 2.0 mass% Dinethicone 1.0 mass% Cetyl stearate 0.5 nmass%

| sostearic acid 1.0 mass% Benzyl ursolate 0.2 mass% Sor bitan :
sesqui stearate 1.5 mass% POE(45) nonostearate 1.0 mass% (B) 1, 3-butanedi ol
5.0 medesv% /&FycerTn 10.0 mass% 1, 2-butanediol 5.0 mass% 18 OP- C7033- PCT
4-n-butylresorcinol 0.1 mass% Carboxyvinyl polymer 0.2 mass% Purified
water 49.0 mass% (C) Purified water 8.8 mass% Potassi um hydroxide 0.7
mass% [ 0038] <Test Exanple 1> Test on dissolution stability Sanples were
left to stand in a | ow tenperature aging box (the sanples were stored at
-10C fhm2dauhplyresohentel to 5C over 24 hours, Ostlomedssst 5C for 24 hours,
and cooled to -10C over 24 hours; the procedure was defined as one cycle

and repesbedy:fipr phreseront hs and returned to t.hpe rgdaatse of room

Purified water 49.0 mass%

(C)

Purified water 8.8 mass%
Potassium hydroxide 0.7 mass$%

[0038] <Test Example 1> Test on dissolution stability

Samples were left to stand in a low temperature aging box
(the samples were stored at -10°C for 24 hours, heated to 3°C
over 24 hours, stored at 5°C for 24 hours, and cooled to -10°C
over 24 hours; the procedure was defined as one cycle and
repeated) for three months and returned to the state of room
temperature, and 0.10 g of each of the creams of Example 1 and
Comparative Examples 1 to 3 was collected and spread on black
plates using a spatula. Then, the fine precipitates contained
in the samples were observed and counted under a microscope.
The term “fine precipitates” refers to crystals that can be
observed under a microscope and have sizes of about 5 to 50 um.
Note that the fine precipitates having such sizes are not
large enough to give a feel to the skin when cosmetics or the
like are used, but such crystals may grow to those having
larger sizes. Therefore, in the skin external preparation
containing a triterpenic acid, it is important to suppress

appearance of such fine precipitates.
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tenperature, and 0.10 g of each of the creans of Exanple 1 and Conparative
Exanples 1 to 3 was collected and spread on black plates using a spatul a.
Then, the fine precipitates contained in the sanples were observed and
countegpy§9§53ngkcroscope. The term"fine precipitates” refers to crystals
that can be “0Obsérved under a m croscope and have sizes of about 5 to 50 m
Note that the fine precipitates having such sizes are not |arge enough to
give a feel to the skin when cosnetics or the |ike are used, but such
crystals may grow to those having |arger sizes. Therefore, in the skin
external preparation containing a triterpenic acid, it is inportant to
suppress appe&rafEelbf dhenhshPHe predppilfattes. 19 OP-C7033-PCT The results
are shown in Table 1. [0039] Table 1 Nunmber of fine precipitates Exanple
1 0 Cohp@sailive Exanple 1 41 Conparative Exanple 2 0 Conparative Exanple 3
0 [0040] In the case of the sanple containing benzyl ursolate and

4-n- butybresoerci nol prepared in Exanple 1, fine

Number of fine
precipitates
Example 1 0
Comparative Example 1 41
Comparative Example 2 0
Comparative Example 3 0
[0040] In the case of the sample containing benzyl

ursolate and 4-n-butylrescrcinol prepared in Example 1, fine
precipitates were not observed. On the other hand, in the case
of the sample containing benzyl ursclate and not containing 4-
n-butylrescrcinol prepared in Comparative Example 1, many fine
precipitates were observed. In the cases of the sample not
containing benzyl ursolate and containing 4-n-butylresorcinol
prepared in Comparative Example 2 and the sample not
containing both of benzyl ursolate and 4-n-butylresorcinol
prepared 1n Comparative Example 3, no fine precipitates were
observed.

The results revealed that 4-n-butyiresorcinol could
enhance dissolution stability of benzyl ursolate. That is, it
was found thatqthe skin external preparation of the present
invention was excellent in storage stability under a low-
temperature condition.

[0041] <Examples 2 and 3>
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precipitates were not observed. On the other hand, in the case of the
sanpl e contai ning benzyl ursolate and not containing 4- n-butylresorcinol
prepaQﬁg §h§§H%§iaiive Exanple 1, nmany fine precipitates were observed.
0 anpl e not containing benzyl ursolate and cont ai ni ng
prepared in Conparative Exanple 2 and the sanpl e not
contai ni ng both of benzyl ursolate and 4-n-butylresorcinol prepared in
Conparative Exanple 3, no fine precipitates were observed. The results
reveal ed that 4-n-butylresorcinol could enhance dissolution stablllty of
benzyl ur solREL A W% the fobkofbundPt RaFrLtREISRT ekt 8RRaP Tpr epar ati on
of the present invention was excellent in storage stability under a | ow

the ca

4-n-butyl resorci nol

In

t enperEtampleohdiwhorh {9041 sExanmpkesrRaingrdpa2etOPnC3@38hPCT Accor di ng

to the follow ng prescription,

m xture obtained by mxingt

t hem

conpon
descrlbe

stirri?g. %%%é%%n$5n Pt WREcP

gleeled Lg,800 and added tnereto ol foved b

the components described in (A) and heating them to 80°C, and

the components described in (C) were heated to 80°C and added

thereto, followed by stirring. The components described in (D)

were mixed therein at 40°C, and the whole was stirred and
cooled.

In Comparative Example 4, the same procedures as in
Example 2 were repeated except that purified water was
substituted for 4-n-butylresorcinol. In Example 3, the same
procedures as in Example 2 were repeated except that 4-n-
hexylresorcinol (purchased from,Aldrich) was substituted for
4-n-butylresorcinol.

[0042] (A)

Alginic acid propylene glycol ester "Kimiloid BE"

{manufactured by KIMICA Corporaticn) 1.0 mass%
Sodium alginate "Kimica Algine KP" (manufactured by KIMICA
Corporation) 0.5 mass%
1, 3-butanediol 6.0 mass%
Glycerin 5.0 mass%
Phenoxy ethanol 0.3 masss

21

a cream of Exanple 2, which is the skin

- ext er nate guepalgtdon &, thes lﬁfé‘éﬁﬁédl Vet ONs, WasmPxepas esh- Ihaédi s,
e conponents described in (B) and dlssoIV|ng
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conponents
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were m xed therein at 40C, and the whole was stirred and cooled. In
Conparative Exanple 4, the sanme procedures as in Exanple 2 were repeated
except that purified water was substituted for 4-n-butylresorcinol. In
Exanpl@®-3;7¢he-Bahe procedures as in Exanple 2 were repeated except that
4-n- hexyiresorcinol (purchased from Al drich) was substituted for
4-n-butylresorcinol. [0042] (A) Alginic acid propylene glycol ester
"Kimloid BF" (manufactured by KIM CA Corporation) 1.0 nass% Sodi um

al ginate "Kim ca Al gine KP' (manufactured by KIM CA Corporation) 0.5 mass%
1, 3- but-aneditof ] Ge hrvassdh A ycerin 5.0 mass% Phenaxynseidwanol 0.3 mass% 21
OP- C7033-PCT  4-n-butylresorcinol 0.3 mass% Purified water 38.0 mass% (B)
2- et hydy hexanoiga@ckd triglyceride 8.0 mass% Upld gAaci«d 0.1 nass%

| sostearic acid 1.0 mass% Di (isostearyl/phytosteryl/cetyl/stearyl/behenyl)
di mer

(B)

2-ethyl hexancic acid triglyceride 8.0 mass%
Ursolic acid 0.1 mass%
Isostearic acid 1.0 mass%

Di (isostearyl/phytosteryl/cetyl/stearyl/behenyl) dimer

dilinolate "Plandool H" (manufactured by Nippon Fine Chemical

Co., Ltd.) 0.5 mass%
Sorbitan monostearate "Sorbon 560" (manufactured by TCHO
Chemical Industry Co., Ltd.) 0.5 mass%
POE(25) monostearate 0.5 mass$

Tri(caprylic acid/capric acid/myristic acid/stearic

acid)triglyceride "Salacos 334" (manufactured by The Nisshin

0illiC Group, Ltd.) 2.7 mass$
Behenic acid 0.3 mass%
Sgualane 1.0 mass$
Di(phytosteryl/2~octyldodecyl) N-lauroyi glutamate "Eidew

PS-203" {(manufactured by AJINOMOTO Co., Inc.)

0.5 mass%

Methyl polysiloxane 1.0 mass%
(C)

Calcium chloride 0.05 mass%
Purified watér 3.5 mass$%
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dilinolate "Plandool H' (manufactured by N ppon Fine Chemical Co., Ltd.)
0.5 mass% Sor bi t an nonost earate "Sorbon S60" (manufactured by TORO Chem cal
| ndust Q@ Ltd.) 0.5 mass% POE(25) nonostearate 0.5 nass% Tri(caprylic
aci d/ cél%“rq O%\%T%Wryri stic acid/stearic acid)triglyceride "Sal acos 334"
(manuf actured by The Nisshin Gl1iO Goup, Ltd.) 2.7 nmass% Behenic acid 0.3
mass% Squal ane 1.0 mass% D (phytosteryl/2-octyl dodecyl) NI auroyl

gl utamat e "El dew PS-203" (rmanufactured by AJINOMOTO Co., Inc.) 0.5 nass%
Met hyl pol ysil oxane 1.0 mass% (C) Calciumchloride 0.05 mass% Purified

wat er &5 mass% 22 OP-C7033-PCT (D) Potassium hydroxide 0.1 mass%
Purified water 29.15 mass% [0043] <Test Exanple 2> Test on dissol ution

st abi | Pdtya Sdreac riepdmopi@par ed i n Exanpl e 2, ConpgaratraksssExanpl e 4,  and
Exanple 3 were stored in a | ow tenperature agi ng box for

Purified water 29.15 mass$%
[0043] <Test Example 2> Test on dissolution stability

The creams prepared in Example 2, Comparative Example 4,
and Example 3 were stored in a low temperature aging box for
three months in the same way as in Test Example 1, returned to
the state of room temperature, and spread on black plates; The

fine precipitates were counted. The results are shown in Table

2.
f0044]
Table 2
Number of fine
precipitates
Example 2 0
| Example 3 0
Comparative Example 4 |29
[0045] In the case of the sample containing ursolic acid

and 4-n-butylresorcinol prepared in Example 2, fine
precipitates were not observed. On the other hand, in the case
of the sample containing ursolic acid and not containing 4-n-
butylrescrcinol prepared in Comparative Example 4, many fine
precipitates were observed. In addition, in the case of the
sample containing ursolic acid and 4-n-hexylresorcinol

prepared in Example 3, no fine precipitates were ocbserved.
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three nonths in the sanme way as in Test Exanple 1, returned to the state of
roomtenperature, and spread on black plates. The fine precipitates were
counteg _EE§B%E§§h;S are shown in Table 2. [0044] Table 2 Nunber of fine
precip Pa le 2 0 Exanple 3 0 Conparative Exanple 4 29 [0045] In
the case of the sanple containing ursolic acid and 4-n-butylresorcinol
prepared in Exanple 2, fine precipitates were not observed. On the other
hand, in the case of the sanple containing ursolic acid and not contai ning
4-n- butylresorcinol prepared in Conparative Exanple 4, nmany fine
precipﬂpéﬁéé were db$efrPeds Fn2&E8dition, in the case of the sanple
containing ursolic acid and 4-n-hexylresorcinol prepared in Exanple 3, no
fine precipi Ratesdwege tobsbevddl 128 0k CIE3ACK 1 §10046] cxdzanpf es 4 and 5>
According to the follow ng prescription, a creamof Exanple 4, which is the
skin exkempak prepanah B @fhd ReiPregennd NVepHRat V&S Prepaeed in the

sane way as in Exanple
present invention, was prepared in the same way as in Example
1. In Comparative Example 5, the same procedures as in Example
4 were repeated except that purified water was substituted for
4-n-butylresorcinol. In Example 5, the same procedures as in
Example 4 were repeated except that purified water described
in (C) was increased instead of removed isostearic acid
described in (A4).
(A)
Cetyl isooctanate 2.0 mass3
2-ethyl hexanoic acid triglyceride 10.0 mass%

Tri{caprylic acid/capric acid/myristic acid/stearic

acid)triglyceride "Salacos 334" (manufactured by The Nisshin

0illi0 Group, Ltd.) 1.0 masss
Behenic acid 1.0 mass%
Squalane 2.0 mass$%
Dimethicone 1.0 mass%
Cetyl stearate 0.5 mass%
Isostearic acid 1.0 mass%
Benzyl ursolate 0.5 mass%
Sorbitan sesquistearate 1.5 mass%
POE(45) monostearate 1.0 mass$%
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1. In Conparative Exanple 5, the sane procedures as in Exanple 4 were
repeat ed except that purified water was substituted for

4-n-butylresorcinol. In Exanple 5, the sane procedures as in Exanple 4 were
r epeat t that purified water described in (C was increased instead
of ren@g}ég’)%fog%’_tpggri c acid described in (A). (A Cetyl isooctanate 2.0
mass% 2-ethyl hexanoic acid triglyceride 10.0 mass% Tri(caprylic
acid/capric acid/nyristic acid/stearic acid)triglyceride "Salacos 334"
(manuf actured by The Nisshin GO 1lliO Goup, Ltd.) 1.0 mass% Behenic acid 1.0
mass% Squal ane 2.0 mass% Dinethicone 1.0 mass% Cetyl stearate 0.5 mass%

| sostedFilc acid 1.0 mass% Benzyl ursolate 0.5 mass% Sor bitan

sesqui stearate 1.5 mass% POE(45) nonostearate 1.0 nass% 24 OP-C7033-PCT
(B) 1, 3,Bubanhediedliod. 0 mass% dycerin 10.0 nmass% 0 mass3

Glycerin 10.0 mass$%
1, 2-butanediol 5.0 mass$

4-n-butylresorcinol 0.1 mass$

Carbeoxyvinyl polymer . 0.2 mass%

Purified water 49.0 mass$
(C)

Purified watexr 8.5 mass3%

Potassium hydroxide 0.7 mass$%

[(0047] <Examples 6 and 7>

According to the following prescription, a cream of
Example 6, which is the skin external preparation of the
present invention, was prepared in the same way as in Example
1. In Example 7, the same procedures as in Example 6 were
repeated except that oleanolic acid was substituted for
betulinic acid. In Comparative Example 6, the same procedures
as in Example 6 were repeated except that purified water was
substituted for 4-n-butylresorcincl. In Comparative Example 7,
the same procedures as in Example 7 were repeated except that

purified water was substituted for 4-n-butylresorcinol.

(A)
Cetyl iscoctanate 2.0 mass%
2-ethyl hexanoic acid triglyceride 10.0 mass%
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1, 2-butanediol 5.0 mass% 4-n-butylresorcinol 0.1 mass% Carboxyvi nyl
polymer 0.2 mass% Purified water 49.0 mass% (C) Purified water 8.5 mass%
Potass%ﬁﬂkg%gggﬁ%de 0.7 mass% [0047] <Exanples 6 and 7> According to the

f ol | owirig pr r %ﬁion, a creamof Exanple 6, which is the skin externa
preparation of the present invention, was prepared in the same way as in
Exanple 1. In Exanple 7, the sanme procedures as in Exanple 6 were repeated
except that oleanolic acid was substituted for betulinic acid. In
Conpar ati ve Exanple 6, the same procedures as in Exanple 6 were repeated
except TTHatCHRUTY ] % o Gt /ETa iteisc &bty Tt 28 ¢ orcddAsbadyiFesorcinol . In
Conparative Exanple 7, the sanme procedures as in Exanple 7 were repeated
except adhat) t purli¥dead deat(€a lwae =s B3st" t teedh faort weand Boy yThesot ssmoh.  (A)
Cetyl isooctanate 2.0 mass% 2-ethyl hexanoic acid triglyceride 10.0 mass%
25 OP- GAQ33-PCrould,l (taaprylic acid/capric acid/nyristic acid/stearic

acid)triglyceride (Salacos 334"

1.0 mass$%

(manuf actured by The N sshin

Behenic acid mass$
Squalane massd
Dimethicone masss
Cetyl stearate mass%
Isostearic acid massd
Betulinic acid mass$%
Sorbitan sesqguistearate mass%
POE (45) monostearate 1.0 mass%
(B)

1, 3-butanediol ' 20.0 mass$%
4-n-butylresorcinol 0.3 mass$%
Carboxyvinyl polymer 0.2 mass%
Purified water 48.8 mass3
(C)

Purified water 8.5 mass%
Potassium hydroxide 0.7 mass®
[0048] <Test Example 3> Test on dissolution stability

In the same way as in Test Example 1, the creams prepared
in Examples 4 to 7 and Comparative Examples 5 to 7 were stored

in a low temperature aging box for three months, returned to

26



QlliO Goup, Ltd.) 1.0 mass% Behenic acid 1.0 nmass% Squal ane 2.0 nmass%

D met hicone 1.0 masso Cetyl stearate 0.5 nass% |sostearic acid 1.0 nass%

Betulinic acid 0.5 mass% Sorbitan sesquistearate 1.5 mass% POE(45)

monost @&r&t/@ 3B FTass% (B) 1, 3-butanedi oi 20.0 mass% 4-n-butyl resor ci nol

0.3 masso Carboxyvinyl polynmer 0.2 nmass% Purified water 48.8 mass% (O

Purified water 8.5 mass% Potassi um hydroxide 0.7 mass% [ 0048] <Test Exanpl e

3> Test on dissolution stability In the same way as in Test Exanple 1, the

creans prepared in Exanples 4 to 7 and Conparative Exanples 5 to 7 were

st or ed thien sg altow afe mpamattame eaging choxarfdrsptead et hsck retateed tThe6

OP-C7033-PCT the state of roomtenperature, and spread on bl ack plates. The
fine precipitates were counted. The results are shown in Table

3.
[0049]
Table 3
| Number of fine precipitates
Example 4 0
Example 5 2
Example 6 0
Example 7 0
Comparative Example 5 37
Comparative Example 6 32
Comparative Example 7 34
[0050] In the case of the sample of Example 4 containing

benzyl ursolate, 4-n-butylresorcinol, and isostearic acid, no
fine precipitates were observed. On the other hand, in the
case of the sample of Comparative Example 5 containing benzyl
ursclate and isostearic acid and not containing 4-n-
butylresorcineol, many fine precipitates were observed.
Meanwhile, in the case of the sample of Example 5 containing
ursolic acid and 4-n-hexylresorcinol and not containing
isostearic acid, a small amount of fine precipitates were
observed. In the cases of the sample of Example 6 containing
betulinic acid and 4-n-butylresorcinol and the sample of
Example 7 containing oleanolic acid and 4-n-butylresorcinol,
no fine precipitates were observed. On the other hand, in the

cases of the samples of Comparative Examples 6 and 7 not
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fine precipitates were counted. The results are shown in Table 3. [0049]
Tabl e 3 Nunber of fine precipitates Exanple 4 0 Exanple 5 2 Exanple 6 0
Exanple 7 O Conparative Exanple 5 37 Conparative Exanple 6 32 Conparative
Exanpl @PTCBF’ZQ:‘HJ%O”@ In the case of the sanple of Exanple 4 containing

benzyl ursolate, 4-n-butylresorcinol, and isostearic acid, no fine

preci pitates were observed. On the other hand, in the case of the sanple of
Conpar ati ve Exanple 5 containing benzyl wursolate and isostearic acid and
not containing 4-n- butylresorcinol, many fine precipitates were observed.
Meanwhid@taiminte Lasdwiy itrssempiel of L Bxanprecspébatabnivage ursolic acid
and 4-n-hexylresorcinol and not containing isostearic acid, a snmall anopunt
of finelpreciqutates were observed. In the cases of the sanple of Exanple 6
containing betulinic acid and 4-n-butylresorcinol and the sanpl e of

e S TRl R s b sk oroet
enhance dissolution stability of a triterpenic acid such as
ursclic acid, betulinic acld, or oleanolic acid and can
enhance storage stability of the skin external preparation
containing a triterpenic acid at a high concentration.
f0051] <Example 8>

According tc the fellowing prescription, the respective
components were dissolved uniformly at 80°C and cooled to room
Temperature, to thereby prepare an oil-based essence of
Example 8. Further, in Comparative Example 8, the above-

mentioned procedures were repeated except that sgqualan was

substituted for 4-n-butylresorcinol.

Cetyl isooctanate 2.0 mass$%
2-ethyl hexanoic acid triglyceride 15.0 mass%
Squalane 3.0 mass%

“Silicone K3G-16" (manufactured by Shin-Etsu Chemical Co.,
Ltd.) 10.0 mass%

Decamethyl cyclopentane siloxane (manufactured by Shin-Etsu

Chemical Co., Ltd.) 30.0 mass$%
Isostearic acid 1.0 mass3
Benzyl ursolate 1.0 mass%
Sorbitan sesquistearate 1.5 ﬁass%
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cases of the sanples of Conparative Exanples 6 and 7 not 27 OP-C7033-PCT
containing 4-n-butylresorcinol, fine precipitates were observed. The

resul ts ngﬁ%l_%g%t i sostearic acid has an effect to enhance dissolution
stabillgy o] Q iterpenic acid such as wursolic acid, betulinic acid, or

ol eanolic acid and can enhance storage stability of the skin external
preparation containing a triterpenic acid at a high concentration. [0051]
<Exanpl e 8> According to the follow ng prescription, the respective
conponent.s re dissolved unifornly at 80C and cooled to _room tenperature,
to thepgﬁﬁ2g$e88P855ﬁa6PF§based essence of Exanmpte B3SEfrther, in
Conparati ve Exanple 8, the above- nentioned procedures were repeated except
that sgquardmtwasdiedbstituted for 4-n-butylresorgbndl magetyl isooctanate 2.0
mass% 2-ethyl hexanoic acid triglyceride 15.0 mass% Squal ane 3.0 mass%
"Silicongcks®nl 6" (manufactured by Shin-Etsu Chepigaha&gs, Ltd.) 10.0 mass%
Decanet hyl cycl opentane sil oxane (manufactured by Shin-Etsu Chem cal Co.,

Ltd.) %QQngE%%%@ibaostearic acid 1.0 nass% 5.0 massS

d-n-butylresorcinol 0.5 mass%
[0052] <Test BExample 4> Test on dissclution stability

In the same way as in Test Example 1, the oil-based
essences prepared in Example 8 and Comparative Example 8 were
stored in a low temperature aging box for three months,
returned to the state of room temperature, and spread on black
plates. The fine precipitates were counted. The results are

shown in Table 4.

[0053]
Number of fine precipitates
Example 8 0
Comparative Example 8 19
[0054] In the case of the sample of Example 8 of the

present invention containing 4-n-butylresorcinol, no fine
precipitates were observed. On the other hand, in the case of
the sample of Comparative Example 8 not containing 4-n-
butylresorcinol, many fine precipitates were observed. The
results reveal that 4-n-butylresorcinol can enhance
dissoluticn stability of benzyl ursolate even if the 4-n-

butylresorcinel is contained in the skin external preparation
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Benzyl ursolate 1.0 nmass% Sorbitan sesquistearate 1.5 mass% 28

OP- C7033- PCT PCE(25) nonostearate 1.0 mass% 1, 3-butanedi ol 25.0 mass%
Gycerin 5.0 mass% 1, 2-butanediol 5.0 mass% 4-n-butylresorcinol 0.5 mass%
[ 0052]°KTest3 ExErbl e 4> Test on dissolution stability In the same way as in
Test Exanple 1, the oil-based essences prepared in Exanple 8 and
Conparative Exanple 8 were stored in a |low tenperature aging box for three
nonths, returned to the state of roomtenperature, and spread on bl ack
plates. The fine precipitates were counted. The results are shown in Table
4. [00SB]tNenberm off femeo preedpedatesenEranpl e 8 0 Conparative Exanple 8 19
[0054] In the case of the sanple of Exanple 8 of the present invention
containing 4-n-butylresorcinol, no fine precipitates were observed. On the
ot her hand, in the case of the sanple of Conparative Exanple 8 not

cont ai UG e N1 DALYl @I cippl . many fine precipitates were observed. The

[0055] In the skin external preparation of the present
invention containing a triterpenic acid or the like and a 4-
alkylresorcinol or the like, the triterpenic acid or the like
has excellent solubility. In particular, even when the skin
external preparation containing a triterpenic acid or the like
at a concentration of as high as 0.1% by mass or more is
stored under a low-temperature condition for a long period of

time, the triterpenic acid or the like is not precipitated.
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results reveal that 4-n-butylresorcinol can enhance dissolution stability
of benzyl ursolate even if the 4-n- butylresorcinol is contained in the skin
external preparation 29 OP-C7033-PCT in the formof an oil-based essence.

| ndustgp ad7Applpepbility [0055] In the skin external preparation of the
present invention containing a triterpenic acid or the like and a 4-

al kyl resorcinol or the like, the triterpenic acid or the |like has excellent
solubility. In particular, even when the skin external preparation
containing a triterpenic acid or the like at a concentration of as high as
0.1% by mass or nore is stored ungﬁ11§¢JOMFtenperature condition for a |ong
period of tine, the triterpenic a g the like is not precipitated. 30
OP-C7033-PCT. CLAIMS 1. A skin external preparation, conprising: conponent
(1) a triterfpert cSadt PHEMRIBL PEHRPIVAEI VR EHEPESFINGAd conponent (2) a
4-al kyl resorcinol and/or a salt thereof. 2. A skin external preparation
accordi ng tc@umil (Wher ei nitdepeoiponent {4)/0s5 ardekicatitirvd and/ or a
derivative thereof.

thereof; and

component (2} a 4-alkylresorcincl and/or a salt thereof.

2. A skin external preparation according to Claim 1,
wherein the component {1) is ursolic acid and/cr a derivative

thereof.

3. A skin external preparation according to Claim 1,

wherein the component (1) is triterpenic acid benzyl ester.

4. A skin external preparation according to Claim 1,

wherein the component (1) is benzyl ursolate.

5. A skin external preparation according to any one of
Claims 1 to 4, wherein the component (2} is a 4-n-

butylresorcinol and/or a salt thereof.
6. A skin external preparation according to any one of

Claims 1 to 5, wherein a content of the component (1) is 0.1

to 5% by mass.
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3. A skin external preparation according to Claim1l, wherein the conponent
(1) is triterpenic acid benzyl ester. 4. A skin external preparation
according to Claim1l, wherein the conponent (1) is benzyl ursolate. 5. A
skin eXXer haf3pFeparation according to any one of Clains 1 to 4, wherein
the conponent (2) is a 4-n- butylresorcinol and/or a salt thereof. 6. A skin
external preparation according to any one of Clains 1 to 5 wherein a
content of the conponent (1) is 0.1 to 5%by mass. 31 OP-Cr7033-PCT 7. A
skin external preparation according to any one of Clainms 1 to 6, further
conprising a’brantkbd $xuteynatidrep8ranigki acerrdingl tpr epar ancorfaccor di ng
to daim7, wherein the branched fatty acid is isostearic acid. 9. A skin
ext er nalapmeparadi 6N accohdrngompranyngne btanChadngaltioa8iawherein the
skin external preparation is a cosnmetic. 32

8. A skin external preparation according to Claim 7,

wherein the branched fatty acid is isostearic acid.
9. A skin external preparation according te any one of

Claims 1 to 8, wherein the skin external preparation is a

cosmetic.
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