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 rel ates
to a SRra78%BePREl preparation, such as a cosnetic, 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 physiol ogical activities such as anti oxi dant
effect, anti-inflammtory effect, nelanin production inhibitory
effect, and col | agen reconstrucDEsCRAPTECN, and there are known
techniques for using a triterpenic acid as an active ingredi ent of
the skin eskefnpkiRRERI FREPARMMGRIATOMINTRINGS 1/ S Tat ent
Docunents 1, 2, 3 and 4). However, the triterpenic aci as poor
solubility in an oily conponent and an aqueous conponent, and has a
probl em of precipitation of the triterpenic acid when the preparation
is stored for _a long period of time. Lack of storage stability of the
skin &gcbBpaghRlpFdpafati on containing the triterpenic acid i s not
preferred, because the above-nentioned physiol ogical activities are
reduc¢doobnder suThecprepgrtatneesntiber echascheen at whiied extrRiad of
i mproving solubility of the OP-Cr7033-PCT triterpenic acid in the
oily : ohr risvaty i t T | id.into an
esterﬁgggg?ﬁgﬁo%ba?g%? %%cSWS%F%%%?Qthﬁhé?ﬁgﬁhﬁ%ggfaggp5%8% Ig%% of
inproving.thgiﬁol%bilktﬁ of the.triterpeni.c acid . n saone degree, but
the ePfPBEECAEIREt CoEnSHIR t FOPTE eI ST S SE 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

conbi Batkgmohad Beén devel oped (Patent Docunent 6). The techni que
provides the effect of inproving the solubility of the triterpenic
aci d ifposene degreeitbvpehfct Reic@senwhere nd RIreRAN!l 20N € ARG 2
triterpenic acid at a concentration of as hilgh as 0.1% by mass or

! ent raifon of as |
condi FPofi2 bhere by RRIGBTRARAL A Tae ol

for further inproving.the sol ubilji and storage stabiljty of the
skin %?%@Pﬁala Féﬁépggﬁgﬂﬁﬁﬂﬁﬁeﬁﬁﬁééfﬂtﬂ?%qq%Qw YCHG™ have been
required. [0003] Meanwhile, 4-n-butylresorcinol is known to have a

st rongnhahiibprer gfdetdct asd toprldageds e emaristnyctain! tef faat asardvery
ef fective skin-whitening agent (Patent Docunent 7), and is used as a
mat er tBkref ages Kabwes tekdbiwe\fies iflothags it DHean dvhidaiciad as an

4- al kyl resorci nol such as 4-n-butylresorcinol has the effect to

enhangeth 9RY1 hgrBueptage RPNy Qitdfif) preparation such as
cosmetics (for example, Patent Documents 1, 2, 3 and 4).
However, the triterpenic acid has poor solubility in an oily
component and an aqueous component, and has a probiem 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 physioleogical

activities are reduced. Under such circumstances, there has

been studied a method of improving sclubility 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
t he sbbncqﬁggL?@ preparation. [.0004] Patent Docunent 1:JP 8-165231 A
Pat ent Docunen . JP 8-208424 A Patent Docunent 3: JP 11-12122 A
Pat ent Docunent 4: JP S

triterpenic acid in the oily component through derivatization
of the triterpenic acid iﬁﬁo-an ester or ether (Patent
Document 5). The method provides an effect of improving the
solubility of the triterpenic-acid in some degree, but the
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 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 solubility of the triterpenic acid in some 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 stability of the
skin external preparation, containing the triterpenic acid
have been required.

{0C0231 Meanwhile, 4-n-butylresorcinol 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 a 4-alkylresorcinol such as 4-n-~butylresorcinol has

the effect to enhance long-term storage stability of the



2000- 302659 A Patent Docunent 5:  JP 09-143050 A Patent Docunent 6:
JP 2004- 331593 A Patent Docunment 7: JP 02-49715 A D sclosure of the
| nvenppen7033-PCT

triterpenic acid. Also, it has not been known that a 4-
alkylresorcinol can be actﬁally blendéd with the triterpenic
acid in the skin external preparation.
[0004] Patent Document 1: JP 8-165231 A

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 2004-33159%3 A

Patent Document 7: JP 02-49715 A

Disclosure of the Invention

f0005] 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 object of the present invention 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 thét

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



[ 0005] An object of the present invention is to provide techniques for
enhancing solubility and inproving storage stability of a triterpenic
aci d am/@ro3B-ax=gT vative thereof (hereinafter, also referred to as
triterpenic acid or the like) in a preparation containing the
triterpenic acid or the like. In particular, an object of the present
invention is to provide nmeans for inproving |ong-term storage
stability and stability under a towtenperature storage condition of
3 e R0 CnLAl Ak LR ELLEARROLE, a4 doOF kDR hlie Rl -
concentration or exa y mass or nore

[ 0006] The i nventors of the present |nvent on found that additiqn of a
4- al Kyt q@é&%ﬁ%lr&ﬂcwastmg nlb%ﬂ/ﬁ%s%réhal CXEPLRFIIBILER NI S a
salt thereof (hereinafter, also referred to as 4- al kylresorcinol or
theI|dantaxnrngﬂartnmaempemlprepada@rohheohuh&nsnghaasrktﬂnpénlc
acid or the like such as benzyl ursolate at. a relatively high

ConCGM£éﬂlé%b(éﬂ1é”ﬁé@%%;&%f?'Hiéﬁtt@ﬁcéﬁtEB€1bh'b%hp%@é%éﬂﬂCiOr
the |li ke even when the preparation is stored for a | ong perlo of

I h I
| nventiare a1 FROChERERFEPAChAR Bk hoPE, BB 0Tt S oo™

technol ogi es. [0007][1] A skin external preparation including
conporidit PRapazatien ekpetiteradi 8o0and/ sPNE BEFiLQSt Pfe tifsr Weraﬁdle

conponent (2) a 4-al kylresorcinol and/or a salt thereof. [2] A
ski n exierirahperEparatcandaciondi byusocbhplietémg Tthe pressngh t he
conponent (1) is ursolic acid and/or a derivative thereof. [ 3]
A ski nydef 113 . Prepar atd ortr@étcg%@lséygttpnwl@tiéﬁnkéihtesntwntﬁe the
conponent (1) is triterpenic acid benzyl ester. [4] A skin
exter rati cording to the item[1], in which the
corrpo%nltﬂ(‘%)ﬁ?l at%%n%?/ 0%‘}’(gorate [5] A skin external
preparation according to any one of the itenms [1] to [4], in which

t he conponent (2) is a 4-nbutylresorcinol and/or a salt thereof.
[6] A skin external preparation according to any one of
[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 ursolic 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 ursolate.

{5] A skin external preparation according to any one of
the items (1] to [4], 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

conponent (1) is 0.1 to 5% by nass. [ 7] A skin externa

pr epar-af_i G ing to any one of the itens [1] to [6], further
.incluéﬁié?gxﬁfgﬁgﬁed fatty acid. [8] A skin externa
preparation 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 cosnetic.. Best de for carrying out t
Invent$§h3ﬂﬁgﬁéﬁbﬂ> f?ipikpeﬁﬁdw%k?% And?Pd eHEr?%aFﬁ@eg?ﬁgPBGFtagﬁ)
essenti al conponent of the skin external preparation of the present

i nventisor.1 to 5%\ hykimasst ernal preparation of the present invention
contains a triterpenic acid and/or a derivative thereof (conmponent

1). The tritErpeniskatickisriol Paspaest 86hyatistéedgaso! 9ng aaet BE
triterpenic acid can be used in the field of skin external

pr epar.at| ch a o ti f .exa e LnC
ursolﬁ%&%gﬁ%?aﬁlggngrfcﬁggidﬁigggéfiﬁénggfgé %ﬁ%ggggggﬁcgégkg =4,
((2a, 3p, 4a) - ,3,§§E,trih droxyurs-12-en-ursolic acid, ,

(2a, 313, 4a)L% & FHin (§ AL P 5eR2T2R19B- BFECRETRY. ter thRodsem Hd -
ursolic acid is particularly preferably exenplified. fCrr

OP- C70338-vRdcl 009 tienahed ef pehy caatildisahsbetebracnedidn accor dance
with a conventional nethod, and may be extracted froma plant or may
be a commercig |y -Aval |l @i DAbEdpa FOE 1 6%28BLErdUh§OLLCaAGI BnkSof
contained in fruits of bearberry, apple, and cherry, | eaves of

vario I a0 noj i c il Lg.Cantai [ i I

appl o st 2y CLF o I FECCA BRRLR, EReC AR REbeLhaT, pYEratitTon
barks,wgone ranate peels, jujube, etc.; and asiatic acid is contained
in | ndi%arf - etc. Therefore, the triterpenic acid can be used
by concentrating and purifying extracts of those plants. Meanwhil e,
exanpl es of the commercialized product of ursolic acid include
Ursolic Acid (manufactured by Tokyo Chem cal Industry Co., Ltd.);
exanplmsstofMdde Lommed e vl hg edupr edectnoknelieanol i c acid incl ude

A eanolic Acid (manufactured by Sigma-Aldrich Corporation); exanples

of thegyaercial ized MrQduSlenic 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 1l). 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 ursolic acid, oleanolic
acid, betulinic acid, and asiatic acid ((2«,3B,4w)-2,3,23-
trihydroxyurs-i2-en-ursolic acid, (2«,38,4a)-2,3,23-
trihydroxyurs—lZ—en—ZB—oic acid). Of those, the ursolic acid

is particularly preferably ezemplified.



of betulinic acid include Betulinic Acid (Sigma-Aldrich Corporation);
and exanpl es of the comrercialized product of asiatic acid include
Asiaticgﬁg%q (§L% -Aldrich Corporation). [0010] The derivative of the
triterpéeni gg not particularly limted as long as the
derivative of the triterpenic acid has the physiol ogical activity of
the triterpenic acid. Specific exanples of the derivative of the
triterpenic ae¢id include salts of triterpenic acid, esters of

triterpeni cid, des of triterpenic acid, and ethers .of

A S R A gt XU R e R
of triterpenic acid are preferably exenpllfled in the skin external
prepar avilsh ef comveptdovatl mekdmd omndPmele | ex tesanis b L Im tdeplant
esters include nethyl ursolate, ethyl ursolate, propyl ursolate, - -
-butyl “ubgohalebebenzynmersalbatie-aRiidblal ganalaie, Folylkxeimpdrgl at e,
propyl ‘ol eanol ate, butyl ol eanol ate, benzyl ol eanol ate, methyl

‘betul | ”ﬁ&%oll%hlé'cﬁetl%' 'd&%tt%lnt%rcfﬂﬂ 1%}%{:]'“9& e ea@ﬁé’ér etéﬁa};ﬁf@t €and

benzyl betuli-nate, nmethyl asia aS|atate |atate
but yl atate, ,and benzyl asi at at t hose, nz ursoIaI
par 11 cUPHRES Yor JEBTRR S TiPE L S SUATIS 1 1 et %}%ﬂo}%@e 14 13
excellent in storage stability and al so,” high physiological activity
of ursoFPetadngdcan @éhﬂﬁa&&ﬂﬁ?sdlﬁRﬂﬁﬁtﬁQﬂiSifﬁﬂ@%ﬁtbwﬁsir¢¥@rpenlc
...acid can be used without particular limtation as long as the salt is
phy5|oIbgtuahhycpabmdﬂxydcdﬁﬁﬂnﬁdﬁ;xﬁ ddpesad tbaricd udsoraddadnatet al
salts such as a sodiumsalt and a potassiumsalt, alkali earth metal

alts syeBias Jugale UmiRal;l ARd & MRANeSI R SA oD dM $at §ian
Edani ¢ am né salts such as a triethyl amne salt and a triethanol

pmne Skhpyiditaske Aning aekdesabts, UGB 30 Aol g%crg %L@Qﬂ%y

IyS|nes ederlvalve triterpeni c acl

produced i n accordance th g conventlonal me For exa a
enay! - GOPBEGE A T PO p oL KOS G TR o ttie Ty, PLeRE ey 033 PCT
converting the triterpenic acid into a trlethylanlne salt; and
react | nifeeRehideyl exampdgs off thoaoerniakited MRt | of esgetsc
of atriterpenic acid can be obtained by a reaction of the
triterpenid ambduﬂdJMnxmLﬂdxﬂuﬂdlqmaﬁmfamtnxﬁmebpr@kymn@hamlaald
catal yst. [0012] The skin external preparation of the present

i nvent | GRQIBY ORI, N IRRE YOf éﬁﬁhﬁfééeﬁﬁe@h@ é@mﬂér@ﬂﬂlﬂﬁéﬁvﬁkbaﬁét of
t hereof alone or may contain two or nore of themin conbination.

oleanolic a01d include Oleanolic Acid (manufactured by Sigma-

Aldrich Corporatlon), examples of the commer01allzed product

of betulinic a01d include Betullnlc Acid {(Sigma-Aldrich

Corporation}; and.examples of the commercialized product of
asiatic acid inélude Asiatic Acid.(Sigma—Aldrich Corporation).
[0010] The derivative of the triterpenic acid is not
particularly limited as long as the derivative of the
triterpenic acid has the physioioéical éctivity of the--
triterpenic acid. Specific:examples of -the derivative of the
triterpenic acid include salts of trite;pgnic acid, esters of’

‘triterpenic acid, amides of triterpenic acid, and ethers of



The content of the triterpenic acid or the like in the skin external
preparation of the present invention is not particularly limted as

| ong 8%F-tHE 33MPSITol ogi cal activity of the triterpenic acid or the

| i ke 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 nore in total, precipitation
of crystals is suppressed, resulting in high stability. Therefore,

the exceldeemterald ecticddf bhetBr egemtitRvRNIN 2caM kevaedweved dm the
skin external preparation containing a triterpenic acid or the |ike

To 30Ty Taee e PR Gl iy B oy i TR B dad sy s

total . &ﬁ@13]<2> 4- al kyl resorci nol and/or salt thereof as essenti al
corrpoﬁ rael; PRt tdore Afalt i R ont e D opEERfSaeE

present invention The skin external preparation of the present
i nvenexampilssc ldr ddierégeeir pyinohtdenimed hy 14-waddollatesoreimpl andpbata,
salt thereof (conponent 2). The al kyl group in the 4- al kyl resorcinol

i's pref | Yardyd 12lthey;| LEFGMP 1esd Nk 3, ted Dy L Al POHL 88 Sme R E
preferably an al kyl group having 3 to 8 carbon atons. SpeC|f|c

exanpl, al g tyI
|sobut§%a%secq% %@ﬁ%%ﬂé¥%?ﬂ%x%ﬂénnﬁ¥gé§¥exy é@%@%ﬁ hexyF octyl
and isqoctyl rou ki n ext ernal ration of the sent
ven EReR A LSy I AT o Rar e, £t bU IR Fescr EhRol - The
4- al kyl resorcinol such as 4-n-butylresorcinol is a known substance

and c®ethd ipedduc et apyladedrdamuetan thiiay Eorslant foake, neehsdlsuch as
t he method described in Lille, J.; Bitter, L.A ; Peiner, V.

Tr udy pawghienad,s sleatdomataliatskid, |astiyl uis ShaatspvptdPe9) asNati8e,
127-34. That is, exanples of a nmet hod of producing

4-n-b e cl yeh r i
and b%&? gigﬁiﬁﬁﬁ} QﬁL pres ?Qg?%% chlorlé angﬂﬁgﬂﬂ%léiﬁﬁ¥éﬁb
res Itant r.ad th drochl oric d; and neth

i nc:Ju : g‘ﬁﬁ% eii"rr]eizlf]?? nd%ﬁ{% %aei 0%4130? aéi f"TlJ'ne

this nethod i f anot her n-hexyl aIcohoI or the like is substltuted
for nisugyicedil@stiolln stctiRge Ayl Heg ot ndl seanhbeb spRyAesi2gd Saln
addition, 4-n-hexylresorcinol is OP-C7033-PCT commercially avail abl e
fron1AbMﬁmﬂtj]uﬁﬁunﬁoM&nn&nmd ¢ane . be aoldt & heegr odictaadiyt ben puticbased
and used. [0014]1n addition, the salts of 4-al kylresorcinol nay be

gener alal1y ysed it Hosdrptd Cécf@dcmyﬁé ouggacaituoeer ﬁhkte@ulazearrpl es
of the salt include salts of alkali netals such as sodi um and

ot assim, 5ald.s A Akl s s hapLals auoh; 8o68beh il ARl crea.

nagne3| um a n| Um or ganl am nes suc ri eth 7|

am ne and triethanol amne, and salts of basic_.am no acid such as
|y5|n§§%mp%%%]qﬁrﬁge 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.

f00L11] The derivative of the triterpenic acid can be
produced in accordance with a conventional methqd. For example,

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



[ 0015] The skin external preparation of the present invention may
contain one of the 4-al kylresorcinols and salts thereof alone or may
cont aiGPtG) b3-Ba% e of themin comnbi nation. The content of the
4-al kyl resorcinol or the like in the skin external preparation of the
present invention is preferably 0.01% by nmass or nore, nore
preferably 0.05% by mass or nore, further preferably 0.1% by nmass or
nore in total with respect to the total amount of the preparation.
The uppeivditlidg ithdrafiedalon 330 Hyidesst Oral €65etAPLemphel enably ah¥
by mass or less, further preferably 0.5% by nass or |ess. The reason
isth | £y 4 t i 0, , re :
inven?%gkgﬁﬁ no ﬁgﬂ%&g%?gg,séﬁ¥q%£?$ ?%%gg%n§%%%9?ggfo?ﬁﬁ%aﬁ?l%%é
effect may reach a pl ateau., [0016] The content ratio, of a triterpenic
aci d &iors £T - EAISFEIE deitiat F¥e PRePRBELEBPY- & kFRLEIOPcOfol
and/or a salt thereof is preferably 5:1 to 1:10, nore preferably 5:1
to 1: 5hq 0DiiAerPperBraratistl ¥ath yamcalicalsopr efiethbl preseporentt af t he
skin external preparation of the present invention The skin

ext er pailnd¥£pa@td amafl fde. present invention preferably further
contains a branched fatty acid in addition to the above-nenti oned

essentd one . fa i Ny % I - m

st oragfe(?ds fa(gm)l typrz)h% t%%skel%éée/]% er%%é%%g%%}%ﬂ%ﬁ gﬁet ﬁggﬁg’grscent

i nvent,ion. The branched fatty acid |s preferablx,a branched fatty

aci d HEAWSTY 4 P BETHrbBh %‘t‘%n‘%‘; At FEYFEFPFRAFeREAES # % 0st eari ¢

acid. The branched fatty acid may be contained as a free carboxylic
aci d slernsvatseds .tiRrechlalony de penecahtbginstuwoi prarossenetfi ¢hemd
i s physiologically acceptable. Preferable exanples thereof include:
sal ts iof edsdnaeidretals such as sodi um and potassiun salts of

al kaline earth netals such as cal ci um and magnesi uny amoni um sal ts;

sal ts of orgghi . JHES @%@%{{%@%@&bg@ Qeiangrt khet hanal g]&@ Mre

and salts of basic am no acids suc si ne and ar gi ni ne. t hough

he COMEhteT e 0Tl (o S0k B HRsEr PPEr BFEBR)EL P8 eToehy it

[ 0018] <4> Skin external preparation of the present invention
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. Thérefore, 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



The skin external preparation of the present invention OP-C7033-PCT
contains a triterpenic acid or the like that is poorly soluble in

wat er QPafid Ot3i3e-Pameparati on is preferably in an oil-based formnul ation
containing an oily conponent or a polyol as. a main conponent, or in
an essence-type fornulation containing a | arge anount of polyols.
Meanwhi |l e, a 4-al kylresorcinol or the like is soluble both in an oily
conponent and water, and the preparation is preferably in the form of

an engh-gisenCankANRIiRG an aqueous conponent including water and an
oi |y conmponent. [0019] Al though the skin external preparation of the

present inv i : e _applied taq _any of preparations for_cosmetics
DG medi ci ndaer SR aP R AR B ERE D RIS (e SR 12
preparation is particularly suitablfy used for cosnetics. |In the case
of usFRGTACHEFIRPC BYoCONFRIrdNG e 4iadecy kRS Preiee htamdy 9% gosalt

desirably applied to cosnetics, in particular, quasi-drugs. In
addi t itaeredfe (slompoeeingr 123]. pThaparadkiydn gafouphe npreéserdt- | nvent i on can
be used for the purposes of treatnment, prevention, or amelioration of

Speci hil &y kel oHCI PRI, Ol SFENYTE; ALRENE NGy, %ﬂﬁ? 3 to 10
physiological activitiespbf t he triterpe2§% g%idl%r t he ike.OFor

exanpl.e, .t he i.n external epar.atiqn nt-ai ni n rsolic acid or a
dor |V SETPR AT S Fe T R e ay 5h A1 o <o afk R g €6
reconstruct collagen fiber bundles; therefore, the preparation can be
used CEPPOTOIZOPET aSPEALAMEI SHATRRESE OFsibE @lkie WOUP dncaiusdg n-
preparation containing oleanolic acid or a derivative thereof has

abi | i pyopy lanslsioprapy lacme-kskivy;, tiwreitorke, sde-lprephs atéob-kanybe
used as a cosnetic for acne skin or oily skin. [0020] The skin

ext er aaly 10" ePakealyilgn fc lidiR Ales ity NV efid ols &yt $PNGAbiipan opid onal
conponent that is generally used in the skin external preparation in

addi t gﬁzﬁnt %ﬂ@%n%a%gfeggt@;jﬁwcﬁgﬁ@y iﬂeg&mﬂ%@%ﬁu&'ch an

opti onal component i parti mted as Tong as the
conmponent .does not i nhi bit .the effect qi thg resent inventiqp.
ExampPd e F SERYOHRS ATRTRORELTSReF ROt arlije 4-
acids, triglycerides, polyols, or%?nic powders, inorganic powders,
sur f agt-dilsesicdkederssiciviasan 115 bt vl s sisr chin®l sept @ ckagent s, and
ultravi ol et absorbers. Those optional conponents nmay be bl ended in
anounssbRaanerouwghl taand i proditee@firecicadrdhecpresentai nventi on.
[ 0021] Exanpl es of the hydrocarbons include squal ane, a
conventional method such as the method described in Lille, J.;
Bitter, L.A.; Peiner, V. Trudy-Nauchono-Issledovatel’ skii
Institut Slantsev (1969), No.1l8, 127-34. That 1s, examples of
a method of producing 4-n-butylresorcinol includes: a method
including condensing resorcin and butanoic acid in the
presence ©of zinc chloride 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. In
this method, if another n-hexyl alcohol or the like is

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

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



liquid paraffin, a light liquid isoparaffin, a heavy liquid

i soparaffin, a mcrocrystalline wax, and a hard paraffin.

[ 0022]dxamles-@ip t he silicones include dinethicone, phenethicone,
cycl onet hi cone, anodi net hi cone, and nodi fi ed pol ysil oxanes such as a
pol yet her-nodi fi ed pol ysil oxane. [0023] Exanpl es of the esters

i ncl ude octyl dodecyl ol eate, cetyl isooctanate, cetyl stearate,

i sopropyl nyristate, CP-C7033 PCT hexyl decyl isostearate,

neope | or an_se r iis ropyl

i paren PG AR aredR LR P AT RS T B paflr JRE

mal at e, ethylene choI d| 2 ethylhexanoate neopentyl gl ycol

di capredk the YEimRh i VU EGRERSR 0RR e, UgEYeeri n

tri-2-ethyl hexanoate, trimethyl ol propane tri-2- ethylhexanoate .
tri met[B41A Jpr opandrt raddsidsiteesyr atles pent@estdraibylresorcinol may be
tetra-2-ethyl hexanoate, and diester of dinmer acid. [0024] Exanpl es of

the alddatd 0 paidlsy 'ﬂ?'é@éﬁn@l’:f&@ @z@éld%zhy§9§1§§!ibﬁl§9' Bertdtfilg . aci d,

nyristic acid,” palmtic acid, isopalmticT acid; steaficC acid, beheni ¢
aci d, ndec c 002 |l e triglycer

oct o SGNEPeY) N AR (BO2R) Brarpl o8 ol LBt ! FLILXECLldRS oo
oil, wheat germoil, isostearic aC|d triglyceride, |soocatan0|c aci d

trigl RFiwe, and d1hA Fehidhoi ©2 heP dOf r R gkgéer pAECRangtalisySushy as
[ 0026] Exanpl es of the polyols include 1, 3-butanediol, 1,2-butanediol,

gl ycerdari,cidmgI'qmiamitargneeﬁmrm,pyamcengdnyceeltpol gelhgl edfeoglgyacxdlc:, amines
2- pent anedi ol , hexyl ene gl ycol, and isoprene glycol.
such as triethyl amine and triethanol amine, and salts of
basic amino acid such as lysine and arginine.
[C015] The skin external preparation. of the present
invention may contain one of the 4-alkylresorcinols and salts
thereof alone or may contain two or more of them in
combination.
fhe 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 too low, the effect of the
present invention may not be exerted, while if the content is

too high, the effect may reach a plateau.

f0016] The content ratio of a triterpenic acid and/or a

i0



[ 0027] Exanpl es of the organic powders include a crystalline

cel I ul@s T | i nki ng met hyl polysil oxane, a pol yethyl ene powder,
and aﬁﬁ§§?§ﬁF§E?§§in powder. [0028] Exanpl es of the inorganic powders
i nclude talc, OP-Cr7033-PCT mica, sericite, nmagnesi um carbonate,

cal cium carbonate, titanium dioxide, iron oxide, iron blue,
ultramarine blue, titaniumdioxide coated m ca, titanium dioxide
coated sericite, and silica, all of which nmay be subjected to surface
t r eat FEFEVIGOROIBeRTed b2 thi Wi FERIAFR LN P | US4 OB oFR kL
surfactants such as aliphatic soap (including sodiumlaurate and

sodi urphpalenift dtse )z gftradsliyurh 1ladrg |1 s} f atere gpe ferabhand! 1 andong: 5.
et her al kyl sulfate; cationic surfactants such as chlorinate stearyl
tri metfyl] 73moni ur3>CRirahichaled Rezaldar Wy Brded Ay @Rgshaxt des
and anphoteric surfactants such as’i m dazol i ne-based anphoteric

surfa nt.s, (4 i -.COC -2-1m i.0j d i derl1-
car bo%%t ﬁ;ﬁlg{xy%%g}o I u?grgej:lvaga?taboer% E%ﬁ%éﬁg%r a%?g%\!?gl%ril ncl udi ng
al kyl betaine, anm de betaine, and sul fobetaine), and acyl et hyl .
taurine; nomGnGi s GRSk PIERATFHS Wbk t e BYPPRRT clseikbion

(i ncluding sorbitan nonostearate and sorbitan sesquioleate), glycerin
al i phatred eamitdyy (fivmihedi nprgl ajoes ian oshedr e ely acbpyirnaddiycon
al i phatic esters (including propyl ene glycol nonostearate), cured

cast o Oithederjotad-ines i HCasd serd iyl @dissnedeE. sany tan @) iqedi ¢
esters (including POE sorbitan nonol aurate, POE sorbitan nonool eate,

ot er & e RO SoP b - ol Srr gty CROE Bl Jeori al PRRatl ¢

a1 1 ph e O o FE SRR TR PCE RGBT S Bt LY PUEL o i Bt S o

di stearate), POCE al kyl ethers (including PCE cetyl ether and POE

2- oct Jieddde@ddidktifeDrefmorl kya hrershcdt fhrEsy (patdulrngneQE2z to 30

nonyl phenyl ether), Pluronic (registered mark), POE- POP al kyl ethers

(1 ncl wdinhgprPEEdREt gaadienylarly 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 triethanolamine; 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 preparation of the present

invention

The skin external preparation of the present invention

11



ether), Tetronic (registered mark), POE castor oil-cured castor oi
derivz%izﬁ% cludlng PCE castor oil and-POETturedcastor oil),
sucro ﬁﬁ%t esters, and al kyl glucosi'de. [0030] Exanpl es of the
t hi ckener include an acrylate/ al kyl et hacryl at e. copol yner and/ or
its salts, a carboxyvinyl polynmer and/or its salts, alginate, a

pol yol ester of alginic acid, xanthan.gum and hydroxypropyl
cel | ul ose. [0031] Exanples of the vitam ns include retinol, retinoic

aci d, CovEepmer ¢ triitseiendicn aqiy iatoxihe lkidtorthat at$ dpoantly asebibie
phosphate [ 0032] Exanpl es of the steroid include steroids such as

estr adimolwatet)i ryld esta giaada ranicorestd iote F€ O3By Exangheodl -bheed
antiseptic agent include phenoxy ehanol , parabens hi bi t ane

gl uco 5a§§gg h bser beg, - «
.nc|u3§ﬁ§Fﬂ§?ﬁ§$F3§?% og?tging?nna tes, and % ﬁz%%?gn%%eg.ﬁaln
0034]1n_the foll th S t b i bed
PR T b e v OSSP LESERREES: T

pr esent |nvent|on i s not Ilnlted to those OP-C7033-PCT exanpl es.
large 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 aqueous component including water and an oily
component.

[0019]" Although the skin external preparation of 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-butylresorcinol or the .
like, the preparation is more desirably applied to cosmetics,
in particular, quasi-drugs.

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

collagen fiber bundles; therefore, the preparation can be used

12



Exanpl es [ 00351<Referential Exanpl e> Production of benzyl ursolate

5 g of ursolic acid was dissolved in 300 m of dinethylformam de, and
63 m C8rC/0i3erTani ne 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;

chl or of orm net hanol = 100:0 to 80:20), to thereby obtain benzyl

ur sol ate an| @O36wEiakilee cbemetic. Afber dkig eateheafloipregiangtion
prescription, a creamof Exanple 1, which is the skin externa

prepagahic@indhgt e cRheIart ddivery G dasas, i eRaradk rdde
described in (A) were m xed and di ssol ved by heating at 80C. In the

i For o SRR oA BOCT and et s () NPl P8 e

m xt ure %E) wWith stirrin foll owed by cooling to 40C with stirring
usi ng Y& Ko RSnicx &P STRRd ¢ e et bt 1h '8 heated to 40C were
added to the resultant m xture, and the whole was cooled to room

t enperf@0@0d wi t h Thier sikng. externall pragdinatamn iof Cdmparsiare: Exanpl e
1, the sane procedures as in Exanple 1 were repeated except that

puri f i aGren@Rch/ @33 RGhtaateravasptsidisdl tabigsbidit 4emabui y| sosergi gl ;

in Conparative Exanple 2, the same procedures as in Exanple 1 were

Feloeahggdf)i%el%et 'rP‘ér%tféﬁ% "‘%Pépél?%r?{érpgm | a1 Y@Sed ”%S«‘ased

i nstead of rendve enzyl urso e;-and Tn nparative Exanple 3,

purified water descrjbed in ((? was i ncreased instead of, reqpved

4- n- bBPPVEEEEIEI RO Ca i BeHAA T (rEHAET] 00 nARCARAHene

i sooct anate2. 0 mass% 2-ethyl hexanoic acid triglyceridel0.0 nass%

Di (i seSom@anEtpiyd estte mAN Kty d sl eakitirhedy| Jory nee Ehei aonpperent

"Pl andool " (rmanufactured by N ppon Fine Chemcal Co., Ltd.)1.0 mass%

Behenideeacindl AnEId% the effect of the present invention. Examples
thereof include hydrocarbons, silicones, esters, fatty acids,
triglycerides, polyols, organic powders, inorganic powders,
surfactants, thickeners, vitamins, steroids, antilseptic agents,
and ultraviolet absorbers. Those optional components may be
blended in amounts not encugh to inhibit the effect of the
present invention.
[0021] Examples of the hydrocarbons include squalane, 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.

(00231 Examples of the esters include octyldodecyl oleate,

cetyl iscoctanate, cetyl stearate, isopropyl myristate,

13



Squal ane2. 0 mass% Di net hi conel. 0 nmass% Cetyl stearate0.5 nmass%

| sostearic acidl. 0 mass% Benzyl ursol ate0.2 nmass% Sor bi t an
sesquiEat B €18C nass% POE( 45) nonost earat el. 0 mass% ( B)

1, 3-but anedi ol 5. 0 mass% d yceri n10. 0 nmass% 1, 2- but anedi ol 5. 0 mass%
OP- C7033- PCT 4-n-butylresorcinol 0.1 mass% Car boxyvi nyl pol ynmer0. 2
mass%

hexyldecyl isostearate, neopentylglycol diisostearate,

sorbitan sesquistearate, diisopropyl adipate, di~Z-ethylhexyl
sebacate, cetyl lactate, diisostearyl malate, ethylene glycol
di-2—ethyihexanoate, neopentyl glycol dicaprate, ¢glycerin di-
2-heptyl undacanocate, glycerin tri-2-ethylhexanoate,
trimethylolpropane tri-2-ethylhexanocate, trimethylolpropane
triisostearate, pentaerythritol tetra~2-ethylhexanoéte, 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 oiil,
coconut o0il, hydrogenated coconut oil, camellia oil, wheat
germ oil, isostearic acid triglyceride, isoocatancic acid
triglyceride, 2-ethylhexanoic acid triglyceride, and olive oil.
[0026] Examples of the polyols include 1, 3-butanediol,
1,2-butanediol, glycerin, diglycerin, dipropylene glycol,
polyethylene glycol, 1,2-pentanediol, hexylene glycol, and
isoprene glycol.

(0027} Examples of the organic 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,

14



Purified water49.0 mass% (C) Purified water8.8 mass% Pot assi um
hydrOﬁ. gog nass%)[0038]<Test Exanpl e 1> Test on di ssol ution

st abi EE? 3-PCT Sanples were left to stand in a |low tenperature
agi ng box (the sanples were stored at -10C for 24 hours, heated to 5C
over 24 hours, stored at 5C for 24 hours, and cooled to -10C over 24
hours; the procedure was defined as one cycle and repeated) for three
months and returned to the state of roomtenperature, and 0.10 g of
each 8Fhe S of MRERS e bt £3 Vel Ex pprkenateo 3 was
coll ected and spread on black plates using a spatula. Then, the fine
pr eci puittangsinc anitoadimed ijjrdrhensiaiml eis:omerl:elmb,satl/tezdammlimmw, under
a mcroscope. The term"fine precipitates” refers to crystals that

can be jehsghxediidele B M ELQSHOLE, 2RY tBAY BmS AR i¥fe aRMeP é@rﬁ@lte,
um Note that the fine precipitateS having such sizes are not large

enough ve a f t he skin en _cosnetics .or the.like are

ioed. BB Sl yiihi & MO TER oY o En SUB IRy o Y ELT S e e tment
Therefore in the skin _external preparatlon containing a trjterpenic
aci d, (4029 i npor EAARPLESs Qfprdss sappastande orckidar famonic

precipitates. OP-C7033-PCT The results are shown in Table 1. [0039]
Tabl eshirfactants such as aliphatic soap {(including sodium laurate

and sodium palmitate), potassium lauryl sulfate, and
triethanol amine ether alkyl sulfate; cationic surfactants
such as chlorinate stearyl trimethyl ammonium, chlorinated
bezalkonium, and lauryl amine oxide; and amphoteric
surfactants such as imidazoline-based amphoteric surfactants
{including 2-cocoyl~2-imidazolinium hydroxide-1-
carboxyethyloxy-2-sodium salt), betaine-based surfactants
(including alkyl betaine, amide betaine, and sulfobetaine),
and acylmethyl taurine; nonlonoic surfactants such as sorbitan
aliphatic esters (including sorbitan monostearate and sorbitan
seequioleate), 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 (inciuding
POE sorbitan monolaurate, POE sorbitan monooleate, and
polyoxyethylene sorbitan monostearate), POE sorbit aliphatic
esters (inciluding POE-sorbit monolaurate), POE glycerin

aliphatic esters (including POE glycerin monoisostearate), POE

15



Nunmber of fine precipitates Exanple 1 0 Conparative Exanple 1 41
Conpar atgpee Exarpder 2 0 Conparati ve -

¢ 3

aliphgtic esters (including POE monolaurate, POE monboleate;
" and POE distearate), POE alkyl ethers (including POE cetyl
-ether and POE 2-octyldodecyl ether),.POE alkyl phenyl etﬁers
(including POE nonylphenyi~ether), Plurcnic (registered mark},
POE-POP alkyl ethers (including POE-POP 2-decyl tetradecyl
ether),_Tétronic (registered mark), POE castor oil-cured
castor oil dgfivatiﬁésk{ihcludiﬁg POE cdstor 61l and POB’ &ured
castor 6il}, épcrose aliphatié esters, and alkyl glucoside.
[OOBQ] Examples of the thickener include an acrylate/
alﬁyl methacrylate copolymer and/ox its.salts, é carboxyvinyl
pqumer and/or its salts, alginate, a polyol ester of alginic
.aciq; xaﬁthan'éum, and hydroxypropyl’cellulose.
[0031] Examples of the vitamins include retinol, retinoic
'acid, tocopherol, riboflavin,-pyridoxin, ascorbic acid, and
ascorbic phosphate. |
[0032] Examples of .the steroid_inciude steroids such as

estradiol, ethinyl estradiol, and estriol.

[0033] Example of the antiseptic agent include phenoxy ehanol,
parabens, hibitane gluconate, and benzalkonium chloride.

Examples of the UV absorber iqclude dimethyl amino

bengoates, cinnamates, and benzophenones.

[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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Exanple 3 0 [0040]In the case of the sanple containing benzyl

ursol ate and 4 n butyl resorcinol prepared in Exanple 1, fine
preC|€;t%ﬁ & not observed. On the other hand, in the case of the
sanpl € contalnlng benzyl ursolate and not containing 4-

n- butyl resorci nol prepared in Conparative Exanple 1, many fine
precipitates were observed. In the cases of the sanple not containing
benzyl ursol ate and containing 4-n-butylresorcinol prepared in
Conparative Exanple 2 and the sanple not containing both of benzyl
ursol§§§m§ﬁ§84 n-butyl resorcinol prepared in Conparative Exanple 3,

no fine precipitates were observed. The results reveal ed that
4-n-butyl resorcinol could enhance dissolution stability of benzyl
ursolate. That is, it was found that the skin external preparation of
the pEes@piesnvention was excellent in storage stability under a

| ow-t enperature condition. [0041] <Exanples 2 and 3> OP-C7033-PCT
Accor fioB@sho the LALEAWLNG :RACTAAIRIAN » B RIAAMPT IR 2

is the skin externa preparati on o € presen I nventl on,

prepared. That a m.xture t ai ned t canp ents

descri bed i @BF%aH5381§§0P§Pﬁ€ |ﬂ%i§%ﬁ¥ﬁ4lﬁ} @%-WHS added to a
m xt ure obtai ned by m xi ng the conponents described in (A) and

heat i AgTeER&YLEe r8@0 1 dend arite Gompborashttsridederideihe wi)adwed heat ed
to 80C and added thereto, followed by stirring. The conponents

descr ichedeitm .( Drheny €201 yed ft henelyl ah14QCdcanG < heldsioltt et o5t ianded
and cool ed. In Conparative Exanple 4, the sane procedures as

in ExapRl ¢nd1eekrs s’ %r%%%tr%a Xcepjed @r pfﬁméﬁledamt@&na@&éy@éai tuted

for 4-n-butylresorcinol. In Exanp e e sanme procedures as In
Ea e R LS AL A e Y i P CEPpIEL ol (UL elesedes
Al gi ni ¢ acid propyl ene glycol ester "Kim/loid BF" (nanufactgred bg
KI M CERDESRFSORE 1 (GLvdsion solvent; chloroform:methanol
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 dissoclved
uniformly and heated at 80°C, and the mixture (A) was added to
the mixture (B) with stirring, followed 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 wholé was cooled to room temperature with stirring.

In addition, in Comparative Example 1, the same

procedures as in Example 1 were repeated except that purified
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Sodi um al ginate "Kim ca Al gi ne KP* (manufactured by KIM CA

Cor po)rg%t_igtoﬂj)a?g3 ss% 1, 3- but anedi ol 6. 0 mass% d yceri n5. 0 mass%
Pheno 01073 mass% OP-C7033-PCT 4-n-butylresorcinol Purified

water (B) 2-ethyl hexanoic acid triglyceride Ursolic acid |Isostearic
acid 0.3 mass% 38.0 mass%

water was substituted for 4-n-butylresorcinol; in Comparative
Example 2, the same procedures as in Example 1 were repeated
except that purified water described in (C) was increased
instead of removed benzfl ursolate; and in Comparative Example
3, purified water described in (C) was increased instead of

removed 4-n-butylresorcinol and benzyl ursoclate.

[0037] (A)
Cetyl iscoctanate 2.0 mass%
2~ethyl hexanoic acid triglyceride ~ 10.0 mass%

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

dilinolate YPlandcol" {manufactured by Nippon Fine Chemical

Co., Ltd.) 1.0 mass%
Behenic acid 1.0 mass%
Squalane 2.0 mass%
Dimethicone _ 1.0 mass$%
Cetyl stearate 0.5 mass%
Iéostearic acid 1.0 mass%
Benzyl u;solate 0.2 mass$%
Sorpbitan sesquistearate 1.5 mass%
POE (45} monostearate 1.0 mass%
(B)

1,3~butanediol 5.0 mass%
Glyecerin : 10.0 mass%
1,2-butanediol 5.0 mass%

18



8.0 mass% 0.1 mass% 1. 0 mass%

D (isqgste | / phyt osteryl /cetyl/stearyl/behenyl) dinmer dilinolate
"PIan&&ﬂéﬁﬁgéﬂ%ﬁﬁfactured by N ppon Fine Chemcal Co., Ltd.)0.5
mass% Sor bi t an nonost earate "Sorbon S60" (nmanufactured by TOHO

Chem cal Industry Co., Ltd.)O0.5 mass% POE(25) nonostearate0.5 nass%
Tri(caprylic acid/capric acid/nyristic acid/stearic acid)triglyceride
"Sal acos 334" (manufactured by The Nisshin Qlli0 Goup, Ltd.)2.7

mas s YAB&mEW tey lasi o3 nmEls s% Squal anel. 0 nmass% 0.1 mass$

D (phyt osteryl/ 2-octyl dodecyl) NI auroyl gl utanate"El dew P3-203"

( manutCaatouad; hyy IAHNGMIEO Co., Inc.) 0.2 mass$
0.5 mass% Met hyl pol ysil oxane 1.0 nmass% (C)
Purified water 49.0 mass3?
{C)
Purified water 8.8 mass$
Potassium hydroxide 0.7 mass%
[6038] <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 5°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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Cal ci um chl ori de0. 05 mass% Purified water3.5 mass% OP-C7033-PCT (D)
Pot assi um hydr oxi de0. 1 mass% Purified water29. 15 mass% [ 0043] <Test
Exanpl g, 2% Jest di ssolution stability The creans prepared
in Exéﬁ%%gﬂ§?§c%§%arative Exanpl e 4, and Exanple 3 were stored in a

| ow tenperature aging box for three nmonths in the sanme way as in Test
Exanple 1, returned to the state of roomtenperature, and spread on
bl ack plates. The fine precipitates were counted. The results are

shown in Table 2. (0044] Table 2  Nunmber of fine precipitates
Exanpl e 2 The results are shown in Table 1.

[0039]
Table 1
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-butylresorcinol prepared in Example 1, fine
precipitates were not observed. On the other hand, in the case
of the sample containing benzyl ursolate and not containing 4-
n~butylresorcinol 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~ﬁ~butylresorcinol
prepared in Comparative Example 3, no fine precipitates were
observed.

The results revealed that 4-n-butylresorcinol could
enhance dissolution stability of benzyl ursolate. That is, it
was found that the 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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0 Exanple 3 0 Conparative Exanple 4 29 [0045]1n the case of the
sanpl e ! i ursolic acid and 4-n-butylresorcinol prepared in
Exanpﬁgpgﬁkﬁ*ﬂéﬂ%#ecipitates were not observed. On the other hand, in
the case of the sanple containing ursolic acid and not containing
4-nbutyl resorci nol prepared in Conparative Exanple 4, many fine
precipitates were observed. In addition, in the case of the sanple
containing ursolic acid and 4-n-hexyl resorci nol prepared in Exanple
3, no fine PEEOEFHES &0 Wi THSQWRE Prss /bl PoT 3 0BT eEEnp! es
4 and 5> According to the followi ng prescription, a cream of
ExanplE&amp hghidoh whelathel s Kire esdttisn nekt priephrar éparat ioheoprebent

i nvention, was prepared in the sanme way as in Exanple 1. In

- Conpapaidses tEianre ivn t Reas e es@durem s d N Exdnd -t M Lined
repeated except that purified water was substituted for

4 oy BUSSRUEIOL oo BUATEL 15T o B8 PO E 01 0, Bk
e et LT RIS JSRL 'S AL S 28 et by i xing
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-butylresorcinoi. In Example 3, the same
procedures as in Example 2 were repeated except that 4-n-
hexylresorcinol {(purchased from Alarich) was substituted for
4-n-butylresorcinol.
[0042] (A)
Alginic acid propylene glycol ester "Kimiloid BEF"
(manufactured by KIMICA Corporation) 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%
Phenoxf ethanol 0.3 mass%
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(A) Cetyl isooctanate2.0 mass% 2-ethyl hexanoic acid triglyceridel0.0
"35596TTigF%££¥|ic acid/capric acid/nyristic acid/stearic

aci d) PE§ASS1RE " Sal acos 334" (manufactured by The Nisshin G 11i0

G oup, Ltd.)1.0 nass% Beheni c aci dl.0 mass% Squal ane2. 0 mass%

Di net hi conel. 0 mass% Cetyl stearate0.5 mass% | sostearic acidl. 0 nmass%
Benzyl ursol ate0.5 mass% Sorbitan sesqui stearatel.5 mass% POE(45)
nmonost earatel. 0 mass% OP- C7033- PCT

4-n-butylresorcinol - 0.3 mass%
Purified water 38.0 mass%
(B)

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

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

dilinolate "Plandoocl H" (manufactured by Nippon Fine Chemical

Co., Ltd.) 0.5 massh
Sorbitan monostearate "Sorbon S60" (manufactured by TOHO
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

0illi0C Group, Ltd.) 2.7 mass%
Behenic acid 0.3 mass%
Squalane 1.0 mass?%
Di (phytosteryl/2~octyldodecyl) N-lauroyl glutamate "Eldew

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$s
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(B) 1, 3-butanediol5.0 nmass% G ycerinl0.0 mass% 1, 2- but anedi ol 5. 0
mass%-4- n- I orcinol 0. 1 mass% Car boxyvi nyl polyner0.2 mass%
PurifO GQﬂgﬁ%gﬁgﬁg mass% (C) Purified water8.5 mass% Pot assi um
hydr oxi de0. 7 nass% [ 0047] <Exanpl es 6 and 7> According to the
foll owi ng prescription, a creamof Exanple 6, which is the skin
external preparation of the present invention, was prepared in the
sane way as in Exanple 1. In Exanple 7, the .sane procedures as in
Exanpﬂ@ 6 were repeated except that ol eanolic acid was substituted
for betulinic acid. In Conparative Exanple 6, the sane procedures as
i n Ex&oples6 wehydrepdaateed except that purifiedOwat easw&s substituted
for 4-n-butylresorcinol. In Conparative Exanple 7, the sane

procegduregias watlranple 7 were repeated except pihaty pusiski ed wat er
was substituted for 4-n-butylresorcinol. (A) Cetyl isooctanate2.0

WBSS%{%'O%tSHyl hexg@%is% %%iagnptlrei S%I>ycf’?azrsi”t:deolno'cpisrrsaoslst%:)J‘.on stability
The creams prepared in Example 2, Comparative Example 4,
and Example 3 were stored in a low tenmperature 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.
10044}
Table 2
Number of fine
precipitates
Example 2 0
| Example 3 0
Comparative Example 4 |29
[C045] 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-
butylresorcinol prepared in Comparative Example 4, many fine
precipitates were obsexrved. In addition, in the case of the
sample containing ursolic acid and 4—n*hexylresorcinol

prepared in Example 3, no fine precipitates were observed.
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OP- C7033-PCT Tri(caprylic acid/capric acid/nyristic acid/stearic
acid)tétggy géLg@T(Salacos 334" (manufactured by The Ni sshin 011110

G oup, Lt .? .0 mass% Beheni ¢ aci dl1. 0 mass% Squal ane2. 0 mass%

Di net hi conel. 0 nass% Cetyl stearate0.5 nmass% | sostearic acidl. 0 nass%
Betulinic acidO0.5 mass% Sor bitan sesqui stearatel.5 nmass% POE( 45)
nonostearatel. 0 mass% (B) 1, 3- but anedi ol 20. 0 mass%

4-n-buEgb&8?orcinqégkgmgfggq% and 5>

According to the following prescription, a cream of
Example 4, which is the skin external preparation of the
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 (A).

(A)
Cetyl isooctanate 2.0 mass%
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 mass%
Behenic acid 1.0 mass%
Squalane 2.0 mass%
Dimethicone 1.0 mass3
Cetyl stearate 0.5 mass%
Isostearic acid 1.0 mass%
Benzyl ursolate 0.5 mass%
Sorbitan sesquistéarate 1.5 mass%
POE{45) monostearate 1.0 mass%
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Car boxyvi nyl polynmer0.2 mass% Purified water48.8 mass% (C) Purified
wat er 8. 5 mass% Pot assi um hydr oxi de0. 7 mass% [ 0048] <Test Exanple 3>
Test o di§§olution stability In the sane way as in Test
Exanpl P1C fé—EFCans prepared in Exanples 4 to 7 and Conparative
Exanples 5 to 7 were stored in a | ow tenperature aging box for three
nonths, returned to 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 '

(B)

1, 3-butanediol 5.0 mass%

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

4—n—butylrésorcinol 0.1 mass%

Carboxyvinyl polymer : 0.2 mass%s

Purified watex 49.0 mass$
(C)

Purified water 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 & 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-butylresorcinocl. 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 isococtanate 2.0 mass%
2-ethyl hexanoic acid triglyceride 10.0 mass%
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Nunber of fine precipitates Exanple 4 0 EXanple 5 Exanpl e 6 0

7
Exanpl & 17 +7033-pcT

Tri(caprylic acid/capric acid/myristic acid/stearic
acid)triglyceride (Salacos 334" (manufactured by The Nisshin
0il1li0 Group, Ltd.)

1.0 mass%

Behenic acid 1.0 mass%
Squalane 2.0 mass%
Dimethicone 1.0 mass$
Cetyl stearate 0.5 mass$
Isostearic acid . 1.0 mass%
Betulinic acid | 0.5 mass%
Sorbitan sesquistearate 1.5 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 mass%
(<)

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
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O Conparative Exanple 5 37 Conparative Exanple 6 32 Conparative
Exanple 7 34 : '
OP-C7033-PCT

x

the state of room Temperature, and spread on black plates. The

fine precipitates were counted. The results are shown in Table

3.
[0049]
Table 3
‘| Number of fine precipitates
Example 4 0o ' o
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 Coﬁparative Example 5 containing benzyl
ursolate ang'isostearic acid and not containing 4-n-
“butylresorcinol, many fine precipitates were observed.
Meanwhile, in the case of the sample of Exampie-S containing
benzyl ursolate | and 4-n-butyl . resofcinol and not containing
iso;tearic'acid, a small amount of finé‘éreCipitatés wére
observed. In the cases of the sample of Exémplé 6 conﬁaining
betulinic‘acid and 4—n—butylresorcin61 and the.sample of |
Example 7 containing oleanclic 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

27



[0050) I n the case of the sanple of. Exanpl e 4 contai ni ng benzyl

ursol ate, 4-n-butylresorcinol, and isostearic acid, no fine

“preci pi¥aldd 3gerB<obser ved. On the other hand, in the case of the
sanpl e of Conparative Exanple 5 containing benzyl ursol ate and

i sostearic acid and not containing 4-nbutylresorcinol, many fine
precipitates were observed. Meanwhile, in the case of the sanple of
Exanpl e 5 contai ning benzyl urso].ateand 4-n-butylresorcinol and not
cont ai wiomg aiisdsige dr-irc-act yd, ress cefmi o Bofivie of ré&Deipaeek phéates were
observed. In the cases of the sanple of Exanple 6 containing

bet ul | A&l and 4-n-butylresorcinol and the sanple of Exanple 7
contai ning oleanolic acid and 4-n-butylresorcinol, no fine
precipitates re._aobserved. the other hand, in the cases of _th
sanpl es of Cgﬁ%aﬁﬁﬁixiﬁaﬁﬁﬁﬁgiséb%ﬁuf%p§ﬁﬁar%fl%ﬁb 3b?€ﬂanﬁF£?ﬁEn§°
4-n-butylresorcinol, fine precipitates were observed. . The
resul t §TEVESR dlssoliddareftiab ity b anteiterpersceppiicauch as
di ssolution stability of a triterpenic acid such as ursolic acid,

bet ul i mirscddicd aaird ,olbesndliirci @d ci dn b anl @nhabte atbdagedstahility
of the skin external preparation containing a triterpenic acid at a

hi gh cengenlckalst@raddd@atsExanpl$r &he skin SREQEALNILEEpE NS ion
foll owi ng prescription, the respective conponents were dlgSO ved

uni for : n | t0. ro temperature, to thereby prepare
an oi|g%?&%ﬁ“@%@éﬁcgIﬁﬁ%ﬁigﬁgfgfﬁ?ﬂiu% H%r?lgg ES%%%?EF?@%XEXaane 8,
t he ab?ég-gﬁntioned grocedures were repeated except that squal an was
substi tdPad f or 4- AEBEIPLReSar ci nol . Cetyl isooctanate2. 0 mass%
2-ethyl hexanoic acid triglyceridel5. 0 mass% Squal ane3. 0 mass%

"Silicone KS&cte'Ydimen ifoadthe b ldyovSng-EtescChenical ©Coe, résdeyrtve

mass% Decanet hyl cycl opentane sil oxane (manufactured by Shin-Etsu
components were dissolved uniformly at 80°C and coocled 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 squalan was

substituted for 4-n-butylresorcinol.

Cetyl isooctanate 2.0 mass$%
2-ethyl hexanoic acid triglyceride 15.0 mass$
Squalane 3.0 mass3

“Silicone KSG-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 mass$%
Benzyl ursolate 1.0 mass%
Sorbitan sesquistearate 1.5 ﬁass%
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Chemical Co., Ltd.)30.0 nmass% | sostearic acidl.0 mass% Benzyl
ursolq§ggcpo §§§%Sorbitan sesqui stearatel. 5 mass% OP-C7033-PCT
POE( 25)" nbnost e tel.0 mass% 1, 3- but anedi ol 25. 0 mass% d ycerin5.0
mass% 1, 2- but anedi ol 5. 0 nass% 4-n-butyl resorcinol 0.5 nass%

[ 0052] <Test Exanple 4> Test on dissolution stability In the
same way as in Test Exanple 1, the oil-based essences prepared in
Exanpl e 8 d Conparative Exanple 8 were stored in a |low tenperature
agi ng %%§($€} PRReEtHBREHE, returned to the statle bMFHom
tenperature, and spread on bl ack plates. The fine precipitates were
count el 3Tet2eedi®d are shown in Table 4. [00535-0 mass$

Glycerin 5.0 mass%
1,2-butanediol 5.0 mass%
4-n-butylresorcincl 0.5 mass%
[0052] <Test Example 4> Test on dissolution 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 bo% 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. |

[0G053]

Number of fine precipitates
Example 8 0
Comparative Example 8 19

[0054] In the case of the sample of Example 8 ofi 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 tﬁat 4~-n-butylresorcinol can enhance
dissolution stability of benzyl ursolate even if the 4-n-

butylresorcinol is contained in the skin external preparation
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Nunber of fine precipitates Exanple 8 0 Conparative Exanple 8 19
[0054] I n the case of the sanple of Exanple 8 of the present invention
conta |W%?Q§3ﬁWEﬁylresorcinol, no fine precipitates were observed.
On the other hand, in the case of the sanple of Conparative Exanple 8
not containing 4-nbutylresorcinol, many fine precipitates were
observed. The results reveal that 4-n-butylresotcinol can enhance

di ssolution stability of benzyl ursolate even if the

4- nbutiyl tdsorfcimblof arc entlaiksered resseneki n ext ernal preparation
OP-C7033-PCT in the formof an oil-based essence.

I ndustrial Applicability

Industrial Applicability

[0055] In the skin external preparation of tﬂe 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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a [0055]In the skin external preparation of the present invention
containing a triterpenic acid or the like and a 4- al kylresorcinol or
the like, the triterpenic acid or the |ike 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 under a IOMFtenperature condition for a |long
period of time, the triterpenic aci8ldtM&he Iike is not precipitated.
Cl ai s 1. A skin external preparation, conprising: conponent
(1) ursolic acid andlor. deriyatiyve thereel; and-sqmopent (2) a

4- al kyl resor Ci nol F %kin external
prepar ati on Q@@@Pﬂﬁﬁé ﬂé)cmaﬁ@ﬁxc Wﬁéﬁeﬁ@dﬂﬁé Serpapéive( theirecdenzyd
ursol ate. compondntA (SKi B exhenialcRieRranali aRcecoRdisad tt @ nelrdiom. 1
or 2, wherein tﬁe conmponent (2) is selected fromthe group consisting
of 4-n-butylresorcinol, 4-n-hexylresorcinol, 4-cyclohexylresorcinol
and a salt tRerkafkin externad. pAegki:atéxnezccrairqbfrreg)a:roaCiLammabcmmﬁmag'n

to anygpe %%dadﬂéﬂi.kﬁ i3 B@H%ﬁ% N LSuuent of the conponent (1) is

0.1 to 5% by mas . A7skin external preparation according
to any one of Clalns lto 4, further conprising a branched fatty

aci d. 3.6A Akihiﬁx&k&&ﬁﬂabr@@eﬂatabhoQc&@@dﬁﬂ@ngotQl@ﬂm mbr 2,
uher &1 Bt b aaehed fationacid 1y 18088 G the, qroup < nﬁs%ﬁn@
ext ernal préparation ccor any one 0 1508, erel

t he skiof élxtnemawlme@@ércamqgn |4§r5r1@@@friéteisc>rcmol

4-cyclohexylresorcinol and a salt thereof.

4. A skin external preparation according to any one of Claims
1 to 3, wherein a content of the component (1) is 0.1 to 5% by mass.

5. A skin external preparation according to any one of Claims
1 to 4, further comprising a branched fatty acid.

6. A skin external preparation according to Claim 5, wherein
the branched fatty acid is isocostearic acid.

7. A skin external preparation according to any one of Claims
1 to 6, wherein the skin external preparation is a cosmetic.
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