VESICLE COMPOSITION, AND EXTERNAL SKIN PREPARATION AND COSMETIC, EACH
CONTAINING SAME Technical Field [won The present invention relates to a vesicle composition,
and an external skin preparation and a cosmetic, each containing the same. Background Art [0002]
Vesicles (closed cavities of an amphipathic substance, having a bimolecular membrane structure) are
attracting attentions as a carrier, for example, for use in drug delivery system, as they incorporate
active ingredients therein because of their specific structure. [0003] Typical known amphipathic

substances Bytipothe yeeieler i cli‘gj?tﬂ{ﬁ el ; I ent
Documents ﬁ%%ﬂvggsmles% s?gghﬁ Iﬁ?o%s%l% ipids, w %ﬁba%ge %ﬁo@%ﬁg‘dﬁz ﬁo%m{xgﬁé natural
components and thus intensivetyssiveied-bgcanse oReinliRipgigak aafaty. However, phospholipids

are easily influenced by pH, temperature and also by electrolytes and there are many restrictions
based on stability over time when they are used (see, for example, Nonpatent Document 1). Thus,
Nonpatent Document 1 cites castor oil, soy bean oil, arginine, methionine, cholesterol, phytosterol,
casein, mofeglucerddSehhd diglycerides as the additive for stabilization. In addition, known for
improvement of storage stability when blended with electrolytes are cosmetic liquid emulsion
preparatiori@@@ﬁlaining lysophospholipids, oils such as glyceryl tri(2-ethylhexanoate), cosmetic
electrolytes, water, and additionally polyoxyethylene sterol ether (see, for example, Patent Document
3). AlternativelyR G SEEROLATHIHIRM R SHth &0 @strracia sPEIRES HR paRd AT thylene
hydrogenated castor oil ether or a (t?)%gg‘gﬁgth lene castor qil ether, which was used as the

amphipathic’stb BRETRAGH ASiEME e BRGHRT RIS EH R e, Patent Document

4). Citation List Patent Documents [0004] [Patent Document 11 Japanese Unexamined Patent
Application Publication No. 2010-59066 [Patent Document 21 Japanese Unexamined Patent
ApplicationfihlicalipnaNg.+2008-88133 [Patent Document 31 International Patent Application
Publication No. WO 2005/77322 pamphlet [Patent Document 41 Japanese Unexamined Patent
Application[Bgpfitation No. 59-16534 Nonpatent Document [0005] [Nonpatent Document 1]
"development of advanced cosmetics,” P.122-123, (2000) Summary of Invention Technical Problem
[0006] Vesicles (closed cavities of an amphipathic substance, having a

bimolecular membrane structure) are attracting attentions as a carrier, for
-example, for use in drug delivery system, as they incorporate active
ingredients therein because of their specific structure.
' [0003]

Typical known amphipathic substances constituting the vesicle
include biological phospholipids (see, for example, Patent Documents 1 and
2). Vesicles of such phospholipids, which are also called liposomes, are
natural components and thus intensively studied because of their biological
safety. However, phospholipids are easily influenced by pH, temperature
and also by electrolytes and there are many restrictions based on stability
over time when they are used (see, for example, Nonpatent Document 1).
Thus, Nonpatent Document 1 cites castor oil, soy bean oil, arginine,
methionine, cholesterol, phytosterol, casein, monoglycerides, and

diglycerides as the additive for stabilization.



However, phospholipids are compounds generally having fatty acids bound to the C-1,2 position of the
glycerol skeleton by ester linkage. For that reason, phospholipids contained in a vesicle system are
often hydrolyzed gradually over time, consequently releasing free fatty acids. In addition, the free fatty
acids often lower the pH of the system and additionally reduce the dispersion stability of the vesicle.
Additionally, the free fatty acids yellow the product and generate odor, leading to deterioration of
product quality. Accordingly, although phospholipids are superior in the incorporation efficiency of
scarcely water-soluple, tances, and the.penetration and. sjorage efficiency in the skin, they are
easily influenced bL;/PItloae%%@]é%r?gl’ %gt%vysn s%)crzﬁ%lg election egc%a 8‘@%% %%&Y%W%ﬁ%portant problem

ofow stabity ER Wth clecdAEULOR LSIENE BAUBPISI DAY IGKAIE Sagtable over e, even

if @ nonionic surfactant such as polyoxyethylene hydr castor oirether of polyoxyethylene

castor oil ethsitisiised zﬁﬁ)pﬂbbﬁ}ﬁmwaéno@@@Qﬂ@%/%l%ﬁ@ml@fﬁél%kgé%i%exaﬁBHEe)there exists a

need for studies aimed at improving the stability of vesicles over time. | An object of the
present inventimie ivkikivivalyeade undernthd aiditiostaleeahebia solvadhe proRipmsabove, is to
provide a vesicle composition superior in stability over time and an external skin preparation and a
cosmetic, e(@@l%cf@ﬁtaﬁﬂngﬂiﬁegabﬂatgh}uﬁmt@ Bloblem [0008] After intensive studies to solve the
problems above, the inventors have found that it was possible to form a novel vesicle superior in .
stability over time, S5 OIN reesierralsaariiraynidistan ser factaigadesicle composition
containing an ether-é)ﬁqs;f[e%dﬁg rg nic surfacisr?nt having a sterol skeleton and a monoalkyl glyceryl ether.

It was also RSGHEHE ERALGMpEAD LSS dhe Helsnry et ilevesariss edsily
retained even when it is used in an external skin preparation or a cosmetic noally containing
electrolytes.%%lbg C§s‘,ﬁft Sé%sr%(gea}ﬂst %:3\%%%%1 %é)%%g ¢ R PSHEARRGGhYEARons [1] to [7]. [1] A
vesicle comppsifiamcomprising.  Yeside s SAISIHRNtIembrane containing (A) a
ponoxyaIkerneBster%Her as ;}?1 g?her-based’ non%%?u?fac@a%ﬁtnﬁa%%l glgflejcro skeleton and (B) a
monoalkyl glyceryl ether wherein the content of the component (A) polyoxyalkylene sterol ether is 0.01
to 10 mass % and the content of the component (B) monoalkyl glyceryl ether is 0.01 to 5 mass %.
[0010] [2] THeaBsiclEigomposition according to [1], wherein the membrane component contains a
vesicle-forming auxiliary additionally as component (C). [0011] [3] The vesicle composition according
to [2], wherBtené {ssivladonsing auxiliary is one, two or more compounds selected from sterols and
ceramides. é@)‘fgue vesicle composition according to [2] or [3], wherein the content ratio of the
component[ the component (C) by mass, (A):(C), is 1:4 to 44. [5] The vesicle composition
according to any ong of [2{]/ Ltg [4], wherein the content ratio of the total mass of the components (A)
and (C) to the mass GHHHY CORTHEHERE gﬁ@ﬁf*‘i@f}ﬂﬁ?ﬁ%@@f@Eﬁ%ﬁ@@ﬁ}cﬁ?% external skin
preparatior_p'n Jding the,ve @‘ ( sition according to any one of [1] to [5]. [7] A cosmetic
including theu\ﬁe%?a%%(%ﬁgbgi io@m%@grgding to any one of [1] to 5]. Advantageous Effects of Invention

[0013] [Patent Document 2] Japanese Unexamined Patent Application

Publication No. 2008-88133

[Patent Document 3] International Patent Application Publication
No. WO 2005/77322 pamphlet

[Patent Document 4] Japanese Unexamined Patent Application
Publication No. 59-16534
Nonpatent Document
[0005]

[Nonpatent Document 1] "development of advanced cosmetics,"

P.122-128, (2000)



The present invention provides a vesicle composition superior in the stability of the vesicle over time
and an external skin preparation and a cosmetic, each containing the same Brief Description of the
Drawings [0014] Fig. 1 shows the result obtained by small-angle X-ray scattering (Saxs)
measurement of the vesicle composition according to the present invention. Fig. 2 shows the result
obtained by transmission electron microscope (TEM) observation of the vesicle composition according
to the present invention. Fig. 3 shows the result obtained by differential scanning calorimetry
(DSC) measurement of the vesicle composition according to the present invention. Fig. 4 shows the
result obtained by fluorescence polarization measurement of the vesicle composition according to the
present inveRiighary offigverioMs the result obtained by fluorescence polarization measurement of
the vesicle composition of a Comparative Example. Fig. 6 shows the result obtained by fluorescence
polarizatiorifméaguséBesttlehthe vesicle composition of another Comparative Example. Description of

Embodiments [00151 The vesicle composition according to the present invention comprises a
vesicle havif§@6tonstituent membrane containing a component (A) an ether-based nonionic
surfactant having a sterol skeleton and a component (B) a monoalkyl glyceryl ether. W0161 The

component (A) of thEopresentihoenhotipids ate swrposkefetercontningwethefbgsedidsnionic
surfactant, js for example a polyoxyalkylene sterol ether and examples thereof include adducts of

alkylene oxE sl A tdid (et Ry idifh elsthrygbersl skelstsmdreRetestiniageletdvorBecause the

component (A),is used mainl the,component.forming the vesicle membrane, the vesicle
compositioﬁ%gtrgg?sﬁ%t ?ﬁﬁﬁ@%@e@%ﬁtﬁm HE/iEes ﬂ<3ﬂﬁ‘%9%ﬁﬂﬁi8ﬁ%h¥ﬂﬁglﬁfﬁﬁﬁoved in

tabilit i 0171 .. E | fth t ft terol skelet ion includ
el dor e e R S B o) op gl
dehydrochalssietol pncarasiansh: Riankderivort ierakskeleions, sohes d & sigsiergl stiomasterol,

campesterol and ergosterol, fucosterol, spinasterol, and brassicasterol; micro sed sterol

skeletons syehdispaysesiemiangzymesieliand thadarivatys, teeteat ior.axamplg:by hydrogenation
or hydration. Those having animal-derived sterol skeletons are obtained mainly from animals.

They are prephred;Homexdmplexftoge noaktabdandiexamples theebinelugdefgnalinalcohols
containing cholesterol and lanosterol as the principal components, or the hydrogen adducts thereof,
and the likequalitThodedeadimghiamttbergbdpdtesphsikipedsrsrarseupietainethriainly from plants.
Phytosterols are generally one, two or more compounds selected from 8-sitosterol, stigmasterol,
campesterdRRGHSR FINspiRaisery obreadieslataratearrp i bisrarbitanddn, padidliar a mixture of two
or more compounds, [0018% Examples of the alkylene oxides to be added to the sterol include
alkylenes h%‘%rﬁ%@gfbﬁﬁ GHFRFDE TSR theathiletbokries BroPYIERE wsate diylene oxide,

and ethylene-propylene oxides. The average male number,of the alkylene oxides added is preferably 3
10 40, more bIETEraRR) L0, SKd o Crarnasy §14 b 2nd contam an important

problem of low stability over time.

In addition, they have a problem that they are less stable over time,
even if a nonionic surfactant such as polyoxyethylene hydrogenated castor oil
ether or polyoxyethylene castor oil ether is used, as will be shown in
Comparative Example 3 below.

Thus, there exists a need for studies aimed at iﬁlproving the stability
of vesicles over time.

[0007]
An object of the present invention, which was made under the

circumstance and to solve the problems above, is to provide a vesicle



They may be used alone or in combination of two or more. [0019] In particular, those with
ethylene oxides added to the sterol skeleton (also referred to as "POE sterols") are preferable. The
sterol skeletsvsindniRepasieragetmiley nunthenohetylenecakit skadpegasddhasbmeasdinse
described above. Hereinafter, they can be used alone or in combination of two or more. More
specific examplesihepsbt inchede polyoxyethylene cholesteryl ethers such as POE (5) cholesteryl
ether, POE (10) cholesteryl ether, POE (15) cholesteryl ether, POE (20) cholesteryl ether, POE (24)
cholesteryl ether, and POE (30) cholesteryl ether; polyoxyethylene cholestanols such as POE (20)
cholestanol, POE (25) cholestanol, and POE (30) cholestanol; polyoxyethylene phytosterols such as
POE (5) piViésteiol P (10) phytosterol, POE (20) phytosterol, POE (25) phytosterol, and POE (30)
phytosterol; polyoxyethylene phytostanols such as POE (20) phytostanol, POE (25) phytostanol, and
POE (30)[ bstanol, and the like. The numbers in parenthesis of the typical examples above are the
average mole number of the ethylene oxides added. The same shall apply hereinafter. In particular,

poIy.o_xyethylepe%lé‘&é‘ﬁlﬂ%ﬁﬁ%sa%sﬁgﬁl%gfﬂ%gﬁé MV hsr Gy are e B drbit the point of
Furthe oA B (S O SHAGESTAE B BE P ToiTe) BRI ORI he amoun
of the comppnen sterol skeleton-containing. ether-based nonionic surfactant used in the present
vemion e R S R A BB o 5 mass

%, still mote:pielerabiy 0149, 8-30as5 haWUReLMAfeNERARND 3108 21pass emptiyrespect to

100 mass % of all components used in preparing the vesicle composition (hereinafter, referred to also

as "total aRAUNtARad o dbe ReIlohRIRIG VW HIMR kG0 7 Lasily IS CPTRANGRL (B) monoalkyl

glyceryl ether according to the present invention is a derivative of glycerol etherified at the site-1
hydroxyl gyasa iBesauseiheieamiepRenbiB) isdnaiet used A8 therampanentigtthe vesicle
membrane, the vesicle composition is resistant to hydrolysis even under acidic/alkaline condition and
superior ifpsgability over time. For example, those represented by the following Formula are
preferable. [0022] R-O-CH2 CH(OM-CH20OH (wherein, R is a linear or branched alkyl group having a
carbon number Gh6siohd@refoAd)ention hdaadkyh grofiplisvieferahlyoaslinéas pf) branched alkyl group
having a carbon number of 8 to 24. Examples of such components (B) include batyl alcohol, chimyl
alcohol, délaé¢hyésitbothprranobehenyiiglycerpldtieningonoeiryttexyl ghcayheitieg
monoisostearyl glyceryl ether, monocapryl glyceryl ether, monoisodecyl glyceryl ether, and the like.
Among tHém atretewithksisnsk§Elotibdiaia g scburdused upabienist sppfaetan heeipgefersisié and those
having a carbon number of 16 to 22 are more preferable. Further among the components (B) above,
batyl alco‘}lfSl,e@I‘?iﬁM alcohol, and selachyl alcohol are preferable. The amount of the component

(B) monoalkyl glyceryl ether used in the present invention is not particularly limited but preferably 0.01
to 5 maséﬁ)o,arﬁa?%oeﬁsﬁe 9. PRS2 tES oA SR o aBRPEA! 6™ MA¥AlkalFfifer more

preferably 0.1 t0,0.9. %, and yet more preferably 0.1 to 0.3 mass % with respect to the total
Bmount LSBTt o SEA GO B BB PR CRe L UM SR Frelerabiy

comprises compn ergtélcz \@sicle-forming auxiliary from the point of stability over The
etﬁ& S U, O ass o, - . . . . . .
componen f 3 vesicle-forming auxiliary used in the present invention is a vesicle membrane forming

componew{ﬁlgjjed to facilitate vesicle formation and improve the stability over time, and examples
‘thereof include sterols and ceramides. They may be used alone or in combination of two or more. The

sterols argzgor@f&f@@%@@&ﬁﬂeﬁaw&é&w@%tm, G adily-SelLRIE-RQFIAS SARNES IR AS lower

alcohol. [00251 Known sterols can be used as the sterols and examples thereof include
animal-dedvRe SRS SHKNAS, Gaalastern) «shelgsiasgl (ignosterol, cerehrosterol, dehydrocholesterol,
and coprostanol; one, two or more phytosterols selected from 6-sitosterol, stigmasterol, campesterol,
fucosterofpgpipasterol, brassicasterol, and ergosterol; plant-derived sterols such as Macadamia nuts
oil fatty acid cholesteryl and palm oil fatty acid cholesteryl;



microbe-derived sterols such as mycosterol and zymosterol; and the derivative thereof for example by
hydrogenation or hydration. In particular, animal- and plant-derived sterols are preferable;
cholesterol and phytosterols are more preferable from the points of salt resistance and acid/alkaline
resistance; and phytosterols are further more preferable. Generally cholesterol and phytosterols have
low affinity to water and are thus oleophilic. More specifically, they are hardly soluble in water and
soluble in organic solvents (such as lower alcohols having a carbon number of 1 to 3 (e.g.,

monovalen %v nt)% . . The sterqls described above may be used alone, or in combination of two
or more. [O(i) 1%9 PRI %ﬁ&g%o Hégk??omé@bﬁr‘?ﬁif& Yesane e sFeof include

natural cergiyjides, Syphetic geratpi seudecerami nthetic pseudoceramide), and the
like. Such ceramidg areT%ai/orak?igg #Jg%etaég%fﬁ%g (g? ssteazigﬁ%%o(@éﬁir%tee lé(gr)‘u% %fé% ?%ﬁﬁﬁ‘ggéfﬁciency to
raise moist@lzingRetQRicle cdhipAETRIANIGI USE YBRLE aramides Ang/or.pspudoceramides,
because they can be produced a? low cost and theegpur%@}zf th%qrh can%%%%?‘u%[ceg)(? %algtdﬁf}.m?ypical
examples théngef ivelipde bhacylsphingosings oNehydoxyacnby egphingosines. .o 4:1. .
N-acylphytosphingosines, type-1 to -4 ceramides, and the like. In particular, N-stearoylsphingosines
(ceramide 2phrelfirefesatille. compkhétiaranideditdestrined abever AxHEasadalens gidn

combination of two or more. [0027] The amount of the component (C) vesicle-forming auxiliary
used in the(svelsaHt TavENGbHbS Worparies|aflyhienied poueprleféiabin . 001 tio thenass Yafmore
preferably O, 05 to 2 mass % Sg” mogegﬁ)_referabl 0.05 to 1 mass %, further more preferably 0.05 to
0.5 mass %}’ﬁaff%mﬁwleté@’ Bhnbs CPSINEY: rié’rtﬂct@allyl@-.s to 0.5 mass % with respect to the total
amount USﬁg g the point of stability over time. [0028] The content ratio of the component (A) to
the compo R ?();r; by mass , (A):(C), then is not particularly limited, but preferably 1:4 to 4:1, more
preferably 1.2 to 21, further mere preferably. 2:3.t0.3:2, from the points of stabjlity over time, especially
of salt resis Ez?l%nc(-ffg anc %%f&%?%a ihe resiatance” 111813“!%8%(%%%??5%% EPIRRABEHPBE the components (A)

and (C) to the.comp “E‘Sr}xtr@)oﬁ)é g1ass is §§o not particularly limited, but the ratio ((A)+(C)):(B) is
preferably 12:1 to 1:12, more preferably 9:1to 1:9, still more preferably 6:1 to 3:7, further more

preferably 57 toBe2<pasticuiabhy BI8eraRYSid.10 St fmihe g@damﬁﬁ%i'é%fxﬁa%g“ﬁ]especia“y of
salt resistance and acid/alkaline resistance. [0029] The vesicle composition according to the
present inven{i®h may contain electrolytes and scarcely-soluble substances as needed as other
components (D). The electrolytes are substances that dissociate into ions in solvents (in particular,
water) and examples thereof include polyelectrolytes, low-molecular weight electrolytes, and the like
These electrolytes are used, for example, for provision of pharmacological actions (for example,
dermatoIogfise‘éiﬂ?Llé‘ff’é’(‘éi‘ﬂ}l=§S Helieriecelrép viemsiorement of stability and storage life, adjustment of
viscosity agﬁ i—é, and the like. The dermatologically effective beauty care includes moisturization,
inflammati @ J/ention, skin-whitening, ultraviolet protection and the like. The scarcely-soluble
substance is a subitgnce that is.not resadily soluhle in polar solvents and/or non-polar solvents and
or

used, for example, ToFth8 PR A M ACS Y RAPARTARET A B Rl 08 SHE S SUBPHSBBYERfent of
stability and,sf [ It I ldle to incorporate such a substance in.the vesicle. [003W

The electrogl)t/%e? %%%veé]ﬁ%%ﬁ%l%ﬁg?gﬁ%%ﬁrgo@?eg a%%jeﬁiofey% ggt%ﬁéﬁrﬁggﬁﬁglﬁ&%‘ﬁﬁ:ulaﬂy limited
and may beany GOMBIHALAIRRIE S INCLIRRIC, if it is commonly used as pharmaceuticals or
cosmetics. Examples thereof include, but are not limited to, salts of an alkali metal such as sodium or
potassium, salts of an alkali-earth metal salt such as magnesium or calcium, and the like. The
following electrolytes may be used alone or in combination of two or more. [0031] Examples of
the low-molkoebDasighttalectiolite ®farvtiegmoisturization application include inorganic electrolytes
such as alkali-metal or alkali-earth metal salts including sodium chloride, magnesium chloride, calcium
chloride, allfiHbm potassium sulfate, and sodium hydrogen phosphate; organic electrolytes such as
organic acids, amino, acids, and sugars including pyrrolidonecarboxylic acid salt, edetate salts, urea,
citric acid, lactic acki%ddififvadtater wtlie RN addatemalt 2 neleciamysatastaratate salts, |
L-alanine, 6zalanine, L-agi_mne, L-far n ne hydrochloride salts, L-asparagine monohydrate, L-aspartic
acid, polyai%%ﬁrg RS IR GRAST FRS SRsitde COpReiha My arsehBRad e & pR T Ydrate, L-cystine,
L-DOPA, Lfgl‘yet%r%c acid, N-acylglutamic acid, L-glutamic acid hydrochloride, L-glutamine,
polyglutamic acmf, g}ilutamate salts, glycine, trimethylglycine, L-histidine, L-histidine hydrochloride
monohydrate, L-hygk ' -] | . i -ysine, L-lysine hydrochloride, L-methionine,
L-ornithine hydroch%%%?é@-%%li%?%%%%ﬂ%%ﬁ%g,%&s%%ﬁg, l?t 1%0?%%8?%)-]fr§/%]t%rp%s§ﬁ?‘f_-tyrosine,
L-valine, L-a-aminobutyric acid, glucosamine hydrochloride, and sodium glucuronate; and the like.
Examples thereof for the inflammation prevention application include glycyrrhizate salts,
gly-cyrrhetinate salts, salicylic acid, salicylate salts, and the like. Examples thereof for the
skin-whitening and anti-oxidative applications include vitamins such as L-ascorbic acid, sodium
L-ascorbic acid-2-phosphate, magnesium L-ascorbic acid-2-phosphate, L-ascorbic acid glucoside

(e.g., L-ascorbic acid 2-glucoside), vitamin A's such as tranexamic acid, vitamin B's, vitamin C, vitamin
E and the like Evambpnlec tharanf for the 1iltravinlet nrotection annlication inchiide



hydroxymethoxybenzophenonesulfonate salts, and the like. [00321 -~ Examples of those for the pH
(alkaline region) adjustment application include basic amino acids such as L-arginine; alkali or
alkali-earth metal hydroxide or carbonate salts such as sodium hydroxide, potassium hydroxide,
calcium hydroxide, magnesium hydroxide, and sodium carbonate; amines such as
monoethanolamine, diethanolamine, triethanolamine, isopropanolamine, diisopropanolamine,
triisopropanolamine, and 2-amino-2-methyl-1,3-propanediol; and the like. Examples of those for
the pH (acidesighadisiment anRlicaionnelyde agidic. aming aclds, sugh asdaspartc acid and
glutamic acid; organic or mineral acids SUCh as [ACtE acl ' malic acid, citne aaid: tartaric acid, acetic
acid, succinigagigiophosphoric acid, hydrochloric acid, sulfuric acid, and nitric acid; and the like .
[0033] Among the low-molecular weight electrolytes above, inorganic electrolytes (in particular,
alkali-metal salts), otgaric:blest elydes(inl papiculasd g N -acidah1and Niaming [ ipastsyiar, vitamin
C's) are preferable. [00341 Examples of the polyelectrolytes for example for the moisturization,
skin-whiteribgs @hchaatioxidation ifthdeanimabadensitpolyseectdariges (dridieesent
mucopolysaccharides, basic polysaccharides, etc.) such as hyaluronate salts and chitosan
hydrochloritveptkerglycopeptides thereof, plant-derived polysaccharides such as galactomannan,
seaweed-derived polysaccharides such as carrageenan: microbe-derived polysaccharides such as
xanthan gum: nucldidadddedenthe prenls abtasprrhby Brosetes nasdwle e tionss1 The
vesicle composition accordwr%go the@resent invention may contain physiologically active substances

such as enVMESTHRHHHES! FREERELE ORGP AT BB dht DB CAfAB-ATPS,
interferons, vitaming, royal jell sqﬁ%rggé%m%gg%itg ri?stal%Iandins S hipgogine derivatives,
astaxanthine, and sugars, as they are incorpora%'eg in lﬁe Vesic 8%5%? e&h ﬁ‘1é°r%nge that does not
impair the agvaniagaaus:eliagts o HaPIEISRLENERtN, loAddlinnthepesiglg gomposition

according to the present invention may contain various additives such as suréactahts, water-soluble
polymers, in additian; {0 éheresmepeRerisaberealA0atk, fluortiediedpstion methed for the vesicle
composition according to the present invention is not particularly limited and it may be produced by
any generarmethedniboanbehprepsidd danexainple, dfya vorlkesingneihedtite BxBagsieam, J. Mol.
Biol., 13. 238 (1965)), sonication method (C. Huang, Biochem., 8, 344 (1969)), prevesicle method (H.
Trauble, Neurosci. Res. Frog. Bull., 9, 273 (1971)), ethanol-injection method (S. Batzri, Biochem.
Biophys. Acta., 298, 1015 §i1973) , French press-extrusion method (Y. Barenholz, FEBS Lett., 99, 210
(1979)), cholfsgtmtiemelaimABag Kagawa, J. Biol. Chem., 246, 5477 (1971)), Triton X-100
batch meth czg)gu . J. Gerritsen. Eur. J. Biochem., 85, 255 (1978)), Ca2+ fusion method (D.
Papahadoj& s, Biochem. Biophys. Acta., 394, 483 (1975)), ether-injection method (D.Deazer,
Biochem. Biophys.Acia. e‘slflc%e %%%1 10%z@)nanrgga#?}?ggg qﬁed (rR' La¥vaczec , Biochem, Biophys.
Acta., 443, 313(19%?, Yreeze/saw Usion meéthod (M Kasa aPa?ﬁ%&Pkﬁ%’*eﬁ%’?}583?%@??1977)),

WIOIW emyision el 3 Natsumalay T COlB IISiaes iy 12, A4S/ cyprse-phase

evaporation method (F. Szoka, Proc. Natl. Acad. Sci. USA, 75, 4 olyvalent alcohol
method (JR-¢h&eb R 9%A enibe ke 9837 having hetuesIGlR GRmROsHin aceording o the present
invention is produced, for example, by using the components (A) and (B) and as needed the
component B sam theoaikjdr glompehents:for the membrane of the vesicle particles, adding any other
components as needed, forming vesicle particles of these components, and thus giving a vesicle
compositioH)OlG} Specifically, the vesicle composition is prepared by mixing the components (A) and
(B) and additionally a component (FE ispersing solvent, dispersing these components under heat and

agitation, and allowirif tHERRRERIOHPESBR FoR tRTsaTERRe Idhd i ferpling vesicle particles.

The component (E) dispersing medium is nqt particularly limited and, for example, purified water
and/orahyﬁf'%qqu(rﬁi% SPAATE %%’B USRS G RSl p AP XBI RIS U8e purified water

and a hydrgphilic organic solvent in_combination for preparation. of the vesicle. The concentration
of the vgs.icﬁg%gﬁ%ac?r%% é’;evﬁf rr%isf%%(gcetrtg 8@ }rgr"'i%rslgq‘?/c>s g?’fhréaé]ille rﬁlggnae(ﬂ%l ﬂtge%lffor the \{gsicle
compositioieandie adiveied By usingna somRapeN(Ehdisnarsino.sohant (prefprably puified water).

[0038] More specifically, the vesicle composition according to the present invention Is obtained by
dispersing theRamRONBA(A)aRd (Bhipcmeamoanent(EN iudiaRAilc aiganimsalyet by agtating the
mixture under heat at a temperature of 70C or higher (preferably about 90 to 100C) for about 2 to 10
minutes, addimgiagompoasnidm)uibiiedayster (e shedispersioni  linking she 4asulding dispersion at a
temperature kept at 70C or higher (preferably 70 to 80C) for about 2 to 10 minutes, and cooling the
mixture gradually to room temperature (about 20 to 40C). When the components (C) and (I)) are
mixed with the components (A) and (B), it is prefergble to add the components (C) and (11)) to a
component (E) hydrophilic organic solvent. Alternatively, the component (D) may be added to the
component (E) purified water.



[0039] Examples of the component (E) hydrophilic organic solvents include alcohols such as
monovalent and polyvalent alcohols. The monovalent alcohols are, for example, lower alcohol
having a carbon number of 1 to 3 (for example, ethanol). The polyvalent alcohol above has two or
more hydroxyl groups in the molecule. Examples of those having two hydroxyl groups in the molecule
(bivalent alcohols) include polypropylene glycols such as propylene glycol, dipropylene glycol, and
tripropylene glycol; butylene glycols such as 1,3-butylene glycol and 1,4-butylene glycol; pentanediols
such as 1,2-pentgnediol and 1 3-pentanediol, and.the like. Examples of those having, three or more
hydroxyl grcl)lsﬁlsr?elr?Z e Mo Ié(}fﬁieg ?ﬁc lfl:(]i%} %Rfcg%ﬁqbgﬁ/@%%ﬁh%%%ﬁ Bgliﬁdml’f efiglcerin, and
tetragchercgimlﬁ%hgj‘%r}eg&quatives, and the like. [0040] Among the alcohols above, polyvalent
alcohols are preferable; among them, bivalent alcohols are preferable; butylene glycols, especially
1,3-butylengpglyedl, are preferable for providing a vesicle superior in stability over time. [0041]

The alcohols above may be used alone or in combination of two or more. The amount of the alcohol
used is not particuld@iahinited dfuhpreferablrat fadidhicedpEgRIdynmasstharigtotal amount of
the components (A) and (B) or components (A) to (C). More specifically, it is preferably 0.01 to 50
mass %, merepafeebiyed. tterd0skessos stitinasechrdtartabbl lcim k3 mass, Yanpattieylarly 3 to 8
mass % with respect to the total amount used. [0042] Vesicle particles formed with conventional
vesicle conisitishsdinpdefersaochadraterohpaditamy soatahintpptiokphutigidiavele lower in salt
resistance agd acid/alkali resistance and thus unfavorable in stability over time. In contrast, as

shown in EXSRIBIOLDER fSdikubrach ritemantwesrransstainkand esagsbmeits according to
the presentfinve%tionl, even ifpo ho%gugli id is u%ed. The vesicle formed according to the present
invention caﬁcggc%%még%t%sefeerc%bﬁl s,%%%%@i?-%?&b@@ﬁ% ?é%ﬁ@%rgaﬁwm &R 1REMBH and thus can
be used, fo J ctive_ingredients .in the body and for improvement of
penetrationgzl?r%((izl:il g%%ggg g?%lrjbgr%cgr%? ggtﬁn‘/%ﬁ%?ea%% iﬁ}gﬁwees i e %%%%sil’% ea (%P\é?n to the

present inveptepdssiakle thermesynamically, even if there are electrolytes inside or outside the
vesicle (for example, in the copresence of a basic/acidic drug, high-conductivity solution, alkaline

solution, or acidic sPhuianhdtisthusivesy-exerientin SPOHtYEVEE UReo Htisi AlsP SURgTir in
membrane flowability, which makes it possible to make an active ingredient penetrate and stored in
the skin arfddmentianeks theldetioaref thepactide fngredientl{0FA3h wool Fat thatreasenplhie vesicle
composition according to the present invention can be used in wide application shapes and can
incorporatethgtioeisiaeindddgrediandcoheln sy tmipintcdiate tteyodrenpolsiblyt superiot e stability
over time, even if the electrolytes described above are contained in the vesicle composition. The
vesicle accBFERB! tHetpPesERt iR Iy dsgEacrrdachs d hrsesberasorhedaliceffects of the further

electrolytes and scatcely-soluble substances and show not only its inherent vesicle characteristics, but
also the synergic eﬁré%(ig@B atke ?ﬁ% ﬁ?ﬁbﬁ%&@?ﬂ}fﬁ%ﬁ%ﬁ%r%Q Famssh&en8liably available

raw materigis, it iS00 .ibI%, L yé he vesicle position inexpensively and reliably. It is thus
possible to use itgiln w?g'e arg%s, %c%%llgnaert%g%%rggsﬂﬁ Bﬂg‘rr%ggeolft%ﬁlé? 8?%%%’%%% preparations,

and cosmelighdyIrekingtas senstaf thgfaxerable charagteristissal feyesi )n([)ggé‘e“x%h The

vesicle composition according to the present invention preferably has a pH (20 210 11, more
preferably Biaski:Asdescahadapnerfemsigleconperilion Rceardingrtadhe Praseat invention is
superior in stability over time not only in the neutral region of 6 to 7, but also in an acidic region of 3 to
5 and an akaiipeveglen of 8 to 10. The vesicle composition normally has an electric conductivity
(20C) of less than about 0.001 S/m. Even if electrolytes are present, i.e., even if the vesicle
compositiomrding to the present invention has an electric conductivity higher than that of normal
vesicle, for example in the range of 0.001 to 3 S/m, mare specifically 0.001 to 1 S/m, further 0.001 to
0.5 S/m, it is advantaGEBHSY &l seRdt v kasinyidoetarhe a8dphiedls soemarinshatioesicle

compositions, The electric conduct%gig iS a ﬁaluefdetermined at 20C by using a conductivity meter.

[0045] IRST AYBRERSHBMCHRBRNG BLthd bre SR AHA SR G above can be used,
as itis, in vayj licat or example as pharmagceuticals, guasi drugs, external skin
preparatio%%%gg%%gﬁggﬁ ugyﬁeﬁ?eo\?%gﬁdlglg%rﬁéﬂ s%i%ﬁ BeR ?%%r%lget%}it‘r%%re \t invention may be
used, as it s GoRLAIREAINRIAMIGS i e YeriRus aRplications.ahe tt o e vesicle
composition acco%ing to the present invention therein is not particzﬁrgﬁ%r%}?e%(}%t%@é%%%rably 1.0to
90 mass %y asfdvaiele Prefe@mbing.thta-b@ease btyvsthe mroduct. The ranges of pH and electric
conductivity of the product are advantageously in the ranges described above from the point of the
stability of vesicle over time. [0046] The method of producing the product is not particularly
limited, and it can be produced for example by preparing a vesicle composition and then



g it with any other components. Alternatively, it is also possible to obtain the vesicle composition,
simultaneously as the product is prepared in accordance with the method of producing the vesicle
composition as described above. [0047] In addition, various additives normally used in the
pharmaceuticals, external skin preparations, and cosmetics described above (e.g., water, alcohol,
oils, surfactants, thickeners, powders, chelating agents, pH adjusters, moisturizers, whiteners, various
drugs such as antiinflammatory agents and cell activators, plant-, animal-, and microbe-derived
extracts, flavoring nts, and.the like) may be used as other arbifrary components in the range that
does not impair thsﬁaﬁa‘?}%ﬁgge%%g%? @rt];”g%’ f?félf?ﬁ@m?b‘ﬁ’.a{@ﬁﬁ‘él%two Fhe'PFeduct according to the
present inv% g)may be used in any shape. The vesicle composition according to the present
invention is higher in skin permeability, which is a characteristic inherent to vesicles, and thus

preferably used In axigynaksiALTERAEIARR BKLSORDBHRRes addFXAPPIESOLIBERLIRA! (e

external skin preparations and cosmetics used include cosmetics in the forms of emulsion, cream, skin

lotion, beaukyleaiefiguid paek, 'PEANiBg: AN 280 FAKEBR-COSTIRIIGR SXierRal Gigs, i the forms of
dispersion, ointment, liquid, aerosol, patch, poultice, and liniment. Examples [0049] Hereinafter,

the presenttinveviéon grilhindcdesenber dpatifitatly vitlkdsefddntato Hxampiesanchdest Examples, but
it should be understood that the present invention is not restricted by these Examples. [00501 (Vesicle
compositiof§#rEethidlesa. toHlsyeinaftgasiblevcompositiond wiere:pre pareothinstingthé components
shown in the columns of Examples 1 to 15 of Table 1 by the following production process. A

vesicle contpsRioR8FExample 13 (sample B in Fig. 3) was prepared in a manner similar to that of the

vesicle composition of Example 2 (sample A jn Fig,. 3), except that the contents of the component (A)
polyoxyethylene (5 %ﬁg)Sﬁ’ﬁgfglﬁg%f‘?&eé%Wﬁ?@?@%@?&l%ﬁ%@é{mé}Eéﬁ?ﬁﬁFﬁélnt ()

holesterol d, Stepr: { t to 1 fused int
Coltion UnAGrAal o 0L e PANEI AReh 4 TG (R LRI BERStdd Trstep 1, s the
mixture wagARIABH R RS, PORISTVHLY @s%%i%%@dltj?% ' %rﬂ%%%%e%%ﬂifvﬁé"rdisf’ers‘on-

Step 3: The dispersion obtained in step 2 was cooled gr , to give each of the Vesicle

compositioas @fIEXEMPIS AR HerA0Hor; pdlhexpEkRAC)OtRERAMESITECRMARSHIOR obtained was
approximately 4 to 5 and the electric conductivity (20C) was equal to or less than 0.001 (S/m). [0052]

(Vesicle coffpsitiokes aibdsPEiaAHkeHbtos3hnol, AsGROE (BUheteobsmiisonlf Test Examples 1 to 3
of Table 2, components selected from the components 18 to 20 were added to the vesicle
compositioR¢sbraintayby ke biddeistishsprocksse @ ¥o(8) whyitesvesit) @ Edbiditions of Test
Examples 1 to 3. The vesicle ?orgposition of Test Example 1 had an electric conductivity (20C) of 0.36
(S/m). phytosterol, POE (20) phytosterocl, POE (25) phytosterol, and POE (30)

phytosterol; polyoxyethylene phytostanols such as POE (20) phytostanol,

POE (25) phytostanol, and POE (30) phytostanol, and the like. The numbers

in parenthesis of the typical examples above are the average mole number of

the ethylene oxides added. The same shall apply hereinafter.

In particular, polyoxyethylene cholesteryl ethers and

polyoxyethylene phytosterols are preferable from the point of stability over

time. More preferable are POE (5 to 30) cholesterols and POE (5 to 30)

phytosterols. Further preferable are POE (5 to 10) cholesterols and POE (5

to 10) phytosterols.

[0020]

The amount of the component (A) sterol skeleton-containing



The vesicle composition of Test Example 2 had a pH (20C) of 3.2 and an electric conductivity (2OC) of
0.07 (S/m). The vesicle composition of Test Example 3 had a pH (20C) of 9.7 and an electric
conductivity (20C) of 0.03 (S/m). aldruuxa ClI 11020 1.002[818a I:Z <L < | 0 Balancel I:3 V
Li* 1

ether-based nonionic surfactant used in the present invention is not
particularly limited, but preferably 0.01 to 10 mass %, more preferably 0.05
to 5 mass %, still more preferably 0.1 to 0.5 mass %, further more preferably
0.3 to 0.5 mass %, with respect to 100 mass % of all components used in
preparing the vesicle composition (hereinafter, referred to also as "total
amount used"), from the point of stability over time. .

[0021]

The component (B) monoalkyl glyceryl ether according to the present
invention 1s a derivative of glycerol etherified at the site-1 hydroxyl group.
Because the component (B) is mainly used as the component for the vesicle
membrane, the vesicle composition is resistant to hydrolysis even under
acidic/alkaline condition and superior in stability over time.

For example, those represented by the following Formula are
preferable,

[0022]

R-O-CH: CH(OH)-CH2.0H

(wherein, R is a linear or branched alkyl group having a carbon number of 6
to 30).

[0023]

The alkyl group is preferably a linear or branched alky) group having
a carbon number of 8 to 24. Examples of such components (B) include batyl
alcohol, chimyl alcohol, selachyl alcohol, monobehenyl glyceryl ether,
mono*Z"éthylhexyl glyceryl ether, monoisostearyl glyceryl ether, monocapryl
glyceryl ether, monoisodecyl glyceryl ether, and the like.

Among them, those with an alkyl group having a carbon number of
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12 to 22 are preferable and those having a carbon number of 16 to 22 are
more preferable. Further among the components (B) above, baty] alcohol,
chimyl alcohol, and selachyl alcohol are preferable.

The amount of the component (B) monoalkyl glyceryl ether used in
the present invention is not particularly limited but preferably 0.01 to 5
mass %, more preferably 0.1 to 2 mass %, still more preferably 0.1 to 1
mass %, further more preferably 0.1 to 0.9 mass %, and yet more preferably
0.1 to 0.3 mass % with respect to the total amount used from the point of
stability over time.

[0024] |

The vesicle composition preferably comprises a component (C)
vesicle-forming auxiliary from the point of stability over time.

The component (C) vesicle-forming auxiliary used in the present
mvention is a vesicle membrane forming component added to facilitate
vesicle formation and improve the stability over time, and examples thereof
include sterols and ceramides. They may be used alone or in combination of
two or more. The sterols are preferably those insoluble in water but readily
soluble in organic solvents such as lower alcohol.

[0025]

Known sterols can be used as the sterols and examples thereof
include animal-derived sterols such as cholesterol, cholestanol, lanosterol,
cerebrosterol, dehydrocholesterol, and coprostanol: one, two or more
phytosterols selected from B-sitosterol, stigmasterol, campesterol, fucosterol,
spinasterol, brassicasterol, and ergosterol; plant-derived sterols such as

Macadamia nuts oil fatty acid cholesteryl and palm oil fatty acid cholesteryl;

10
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microbe-derived sterols such as mycosterol and zymosterol; and the
derivative thereof for example by hydrogenation or hydration.

In particular, animal- and plant-derived sterols are preferable;
cholesterol and phytosterols are more preferable from the points of salt
resistance and acid/alkaline resistance; and phytosterols are further more
preferable. Generally cholesterol and phytosterols have low affinity to
water and are thus oleophilic. More specifically, they are hardly soluble in
water and soluble in organic solvents (such as lower alcohols having a carbon
number of 1 to 3 {e.g., monovalent, bivalent)).

The sterols described above may be used alone or in combination of
two or more.

[0026]

The ceramides above may be known ceramides and examples thereof
include natural ceramides, synthetic ceramides, and pseudoceramide
(synthetic pseudoceramide), and the like. Such ceramides are favorable
from the points of stability over time and also from the efficiency to raise
moisturizing action.

It is preferable to use synthetic ceramides and/or pseudoceramides,
because they can be produced at low cost and the purity of them can be
adjusted readily. Typical examples thereof include N-acylsphingosines,
N-hydroxyacylphytosphingosines, N-acylphytosphingosines, type-1to -4
ceramides, and the like. In particular, N-stearoylsphingosines (ceramide 2)
are preferable.

The ceramides described above may be used alone or in combination

of two or more.

11
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[0027]

The amount of the component (C) vesicle-forming auxiliary used in
the present invention is not particularly limited, but preferably 0.001 to 3
mass %, more preferably 0. 05 to 2 mass %, still more preferably 0.05 to 1
mass %, further more preferably 0.05 to 0.5 mass %, particularly 0.2 to 0.5
mass %, yet particularly 0.3 to 0.5 mass % with respect to the total amount
used, from the point of stability over time.

[0028]

The content ratio of the component (A) to the component (C) by mass ,
(A)(C), then is not particularly limited, but preferably 1:4 to 41, more
preferably 1:2 to 2'1, further more preferably 2:3 to 3:2, from the points of
stability over time, especially of salt resistance and acid/alkaline resistance.

The content ratio of the total of the components (A) and (C) to the
component (B) by mass is also not particularly limited, but the ratio
((A)+(CN(B) is preferably 12:1 to 1:12, more preferably 9:1 to 1:9, still more
preferably 6:1 to 3'7, further more preferably 5:1 to 3:2, particularly
preferably 5:1 to 31, from the point of stability over time, especially of salt
resistance and acid/alkaline resistance.

[0029]

The vesicle composition according to the present invention may
contain electrolytes and scarcely-soluble substances as needed as other
components (D). The electrolytes are substances that dissociate into ions in
solvents (in particular, water) and exémples thereof include polyelectrolytes,
low-molecular weight electrolytes, and the like.

These electrolytes are used, for example, for provision of

12



L19191t,cFlllII (A) Polvoxye thy tone (5 mole) phytosterol | LU..4F 0.4 0.4 F 0.4 0.1 0.45 (A)
Polyoxyethylene (10 mole) phytosterol [*21 | (A) Polyoxyethylene (30 mole) phytosterol [*31 | (A)
Polyoxyethylene (5 mole) cholesteryl ether 1(A) Polyoxyethylene (10 mole) cholesteryl ether [*51
Polyoxyethylene (20 mole) hydrogenated castor oil ("61 Hydrogenated soy bean phospholipid 80%,
cholesterol 20% f*H N-stearoylalanine sodium (B) Batyl alcohol 0.2F 0.20.2F0.2F0.2F 0.7 F 0.1
(B) Selachyl alcohol (B) Chnnyl alcohol Cetearyl alcohol (C)Cholesterol OAO0.2 0.45 (C) Phytosterol
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2-glucoside (D) Cltrlc a D) So alanc alance 1

iBalancel |ﬁ%ﬂ)ré\@f‘n&{t1®@rs%ﬂtéy a}ﬁ\évstc}{"age life, adjustment of viscosity and pH,

and the like. The dermatologically effective beauty care includes
moisturization, inflammation prevention, skin-whitening, ultraviolet
protection and the like. The scarcely-soluble substance is a substance that
is not readily soluble in polar solvents and/or non-polar solvents and used,
for example, for the pharmacological action described above and also for
improvement of stability and storage life, and it is possible to incorporate
such a substance in the vesicle.

[0030]

The electrolyte (low-molecular weight electrolyte and polyelectrolyte)
used is not particularly limited and may be any compound, organic or |
inorganic, if it is commonly used as pharmaceuticals or cosmetics.

Examples thereof include, but are not limited to,_salts of an alkali metal such
as sodium or potassium, salts of an alkali-earth metal salt such as
magnesium or calcium, and the like. The following electrolytes may be used
alone or in combination of two or more.

[0031]

Examples of the low-molecular weight electrolytes for the
moisturization application include inorganic electrolytes such as
alkali-metal or alkali-earth metal salts including sodium chloride,
magnesium chloride, calcium chloride, aluminum potassium sulfate, and
sodium hydrogen phosphate; organic electrolytes such as organic acids,
amino acids, and sugars including pyrrolidonecarboxylic acid salt, edetate

salts, urea, citric acid, lactic acid, sodium lactate, citrate salts, lactate salts,

13



succinate salts, malate salts, L-alanine, B-alanine, L-arginine, L-arginine
hydrochloride salts, L-asparagine monchydrate, L-aspartic acid, polyaspartic
acid, L-citrulline, L-cysteine, L-cysteine hydrochloride salt monohydrate,
L-cystine, L-DOPA, L-glutamic acid, N-acylglutamic acid, L-glutamic acid
hydrochloride, L-glutamine, polyglutamic acid, glutamate salts, glycine,
trimethylglycine, L-histidine, L-histidine hydrochloride monohydrate,
L-hydroxyproline, L-isoleucine, L-leucine, L-lysine, L-lysine hydrochloride,
L-methionine, L-ornithine hydrochloride, L-proline, L-phenylalanine,
L-serine, L-threonine, L-tryptophan, L-tyrosine, L-valine, L-a-aminobutyric
acid, glucosamine hydrochloride, and sodium glucuronate; and the like.

Examples thereof for the inflammation prevention application
includé.glycyrrhizate salts, glycyrrhetinate salts, salicylic acid, salicylate
salts, and the like. Examples thereof for the skin-whitening and
anti-oxidative applications include vitamins such as L-ascorbic acid, sodium
L-ascorbic acid-2-phosphate, magnesium L-ascorbic acid-2-phosphate,
L-ascorbic acid glucoside {e.g., L-ascorbic acid 2-glucoside), vitamin A's such
as tranexamic acid, vitamin B's, vitamin C, vitamin E and the like.
Examples thereof for the ultraviolet protection application include
phenylbenzimidazolesulfonate salts,
hydroxymethoxybenzophenonesulfonate salts, and the like.
[0032]

Examples of those for the pH (alkaline region) adjustment
application include basic amino acids such as L-arginine; alkali or
alkali-earth metal hydroxide or carbonate salts such as sodium hydroxide,

potassium hydroxide, calcium hydroxide, magnesium hydroxide, and sodium

14



carbonate; amines such as monoethanolamine, diethanolamine,
triethanolamine, isopropanolamine, diisopropanolamine,
triisopropanolamine, and 2-amino-2-methyl-1,3-propanediol; and the like.

Examples of those for the pH (acid region) adjustment application
include acidic amino acids such as L-aspartic acid and glutamic acid; organic
or mineral acids such as lactic acid, malic acid, citric acid, tartaric acid,
acetic acid, succinic acid, phosphoric acid, hydrochloric acid, sulfuric acid,
and nitric acid; and the like .

[0033]

Among the low-molecular weight electrolytes above, inorganic
electrolytes (in particular, alkali-metal salts), organic electrolytes (in
particular, organic acids), and vitamins (in particular, vitamin C's) are
preferable.

[0034]

Examples of the polyelectrolytes for example for the moisturization,
skin-whitening, and antioxidation include animal-derived polysaccharides
(acidic mucopolysaccharides, basic polysaccharides, ete.) such as hyaluronate
salts and chitosan hydrochloride or the glycopeptides thereof, plant-derived
polysaccharides such és galactomannan, seaweed-derived polysaccharides
such as carrageenan: microbe-derived polysaccharides such as xanthan gunm;
nucleic acids such as DNA salts: polyacrylate salts, and the like.

[0035]

Th;e vesicle composition according to the present invention may

contain physiologically active substances such as enzymes, peptides,

hormones, cell growth factors, placenta extracts, ATP, eyclic ATPs,

15



interferons, vitamins, royal jelly, microbial metabolites, prostaglandins,
sphingosine derivatives, astaxanthine, and sugars, as they are incorporated
in the vesicle particles in the range that does not impair the advantageous
effects of the present invention. In addition, the vesicle composition
according to the present invention may contain various additives such as
surfactants, water-soluble polymers, in addition to the components above.
[0036]

The production method for the vesicle composition according to the
present invention is not particularly limited and it may be produced by any
general method. It can be prepared, for example, by vortexing method (A. D.
Bangham, J. Mol. Biol., 13. 238 (1965)), sonication method (C. Huang,
Biochem., 8, 344 (1969)), prevesicle method (H. Trauble, Neurosci. Res.. Prog.
Bull., 9, 273 (1971)), ethanol-injection method (8. Batzri, Biochem. Biophys.
Acta., 298, 1015 (1973)), French press-extrusion method (Y. Barenholz,
FEBS Lett., 99, 210 (1979)), cholic acid-removal method (Y. Kagawa, J. Biol.
Chem., 246, 5477 (1971)), Triton X-100 batch method (W, J. Gerritsen. Eur. J.
Biochem., 85, 255 (1978)), Ca2* fusion method (D. Papahadojopoulos,
Biochem. Biophys. Acta., 394, 483 (1975)), ether-injection method (D.Deazer,
Biochem. Biophys. Acta., 443, 629 (1976)), annealing method (R. Lawaczeck,
Biochem. Biophys. Acta., 443, 813(197 6)), freeze/saw fusion method (M.
Kasahara, J. Biol. Chem., 252,7384 (1977)), W/O/W emulsion method (8.
Matsumoto, J. Colloid Interface Sci., 62, 149 (1977)), reverse-phase
evaporation method (F. Szoka, Proc. Natl. Acad. Sci. USA, 75, 4194 (1978)),
polyvalent alcohol method (JP-A No. 60-7932) or the like.

[0037]
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The vesicle composition according to the present invention is
produced, for example, by using the components (A) and (B) and as needed
the component (C) as the major components for the membrane of the vesicle
particles, adding any other components as needed, forming vesicle particles
of these components, and thus giving a vesicle composition.

Specifically, the vesicle composition is prepared by mixing the
components (A) and (B) and additionally a component (E) dispersing solvent,
dispersing these components under heat and agitation, and allowing the
dispersion to cool to room temperature and thus forming vesicle particles.

The component (E) dispersing medium is not particularly limited and,
for example, purified water and/or a hydrophilic organic solvent may be used.
In particular, it is preferable to use purified water and a hydrophilic organic
solvent in combination for preparation of the vesicle.

The concentration of the vesicle components, with respect to 100
mass % of the all components used for the vesicle composition can be
adjusted by using the component (E) dispersing solvent (preferably purified
water).

[0038]

More specifically, the vesicle composition according to the present
invention is obtained by dispersing the components (A) and (B) in a
component (E) hydrophilic organic solvent by agitating the mixture under
heat at a temperature of 70°C or higher (preferably about 90 to 100°C) for
about 2 to 10 minutes, adding a component (E) purified water to the
dispersion, stirring the resulting dispersion at a temperature kept at 70°C or

higher (preferably 70 to 80°C) for about 2 to 10 minutes, and cooling the
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mixture gradually to room temperature (about 20 to 40°C).

When the components (C) and (D) are mixed with the components (A)
and (B), it is preferable to add the components (C) and (D) to a component (E)
hydrophilic organic solvent. Alternatively, the component (D) may be added
to the component (E) purified water.

[0039]

Examples of the component (E) hydrophilic organie solvents include
alcohols such as monovalent and polyvalent alcohols.

The monovalent alcohols are, for example, lower alcohol having a
carbon number of 1 to 3 (for example, ethanol).

The polyvalent alcohol above has two or more hydroxyl groups in the
molecule. Examples of those having two hydroxy] groups in the molecule
(bivalent alcohols) include polypropylene glycols such as propylene glycol,
dipropylene glycol, and tripropylene glycol: butylene glycols such as
1,3-butylene glycol and 1,4-butylene glycol; pentanediols such as
1,2-pentanediol and 1,3-pentanediol, and the like. Examples of those
having three or more hydroxyl groups in the molecule include glycerol,
polyglycerins such as diglycerin, triglycerin, and tetraglycerol; polyethylene
derivatives, and the like.

[0040]

Among the alcohols above, polyvalent alcohols are preferable; among
them, bivalent alcohols are preferable; butylene glycols, especially
1,3-butylene glycol, are preferable for providing a vesicle superior in stability
over time.

f0041]

18
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The alcohols above may be used alone or in combination of two or
more. The amount of the alcohol used is not particularly limited, but
preferably at least thrice larger (by mass) than the total amount of the
components {(A) and (B) or components (A) to (C). More specifically, it is
preferably 0.01 to 50 mass %, more preferably 0.1 to 20 mass %, still more
preferably 1 to 10 mass %, particularly 3 to 8 mass % with respect to the
total amount used.

[0042]
Vesicle particles formed with conventional vesicle compositions (in

particular, vesicle compositions containing phospholipid) were lower in salt

resistance and acid/alkali resistance and thus unfavorable in stability over

time.

In contrast, as shown in Examples below, it is possible to form a new
vesicle by using the components according to the present invention, even if
no phospholipid is used. The vesicle formed according to the present
invention can accommodate electrolytes, scarcely-soluble substances and
others therein and thus can be used, for example, for transportation of active
ingredients in the body and for improvement of penetration and storage of
such an active ingredient in the skin.

The vesicle according to the present invention is stable
thermodynamically, even if there are electrolytes inside or outside the vesicle
(for example, in the copresence of a basic/acidic drug, high-conductivity
solution, alkaline solution, or acidic solution). It is thus very excellent in
stability over time. It is also superior in membrane flowability, which

makes it possible to make an active ingredient penetrate and stored in the
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(E) Purified water_Balance ....... A Component (A) : component (C) (Component (_A) + component (0)
: component (B) 2:1 <Evaluation> (Immediately after preparation) Maltese cross image F A (40C,
2W) Maltese cross image _L B (40C, 2W) Presence of precipitation A T Component

skin and to enhance the action of the active ingredient.
[0043]

For that reason, the vesicle composition according to the present
invention can be used in wide application shapes and can incorporate various
active ingredients internally. In particular, they are possibly superior in
stability over time, even if the electrolytes described above are contained in
the vesicle composition. The vesicle according to the present invention is
expected to have the operations and effects of the further electrolytes and
scarcely-soluble substances and show not only its inherent vesicle
characteristics, but also the synergic effect. Because the components (A),
(B), and (C) are inexpensive, reliably available raw materials, it is possible to
provide the vesicle composition inexpensively and reliably. It is thus
possible to use it in wide areas, including the areas of pharmaceuticals,
external skin preparations, and cosmetics, by making the most of the
favorable characteristics of the vesicle.

[0044]

The vesicle composition according to the present invention preferably
has a pH (20°C) of 2 to 11, more preferably 8 to 10. As described above, the
vesicle composition according to the present invention is superior in stability
over time not only in the neutral region of 6 to 7, but also in an acidic region
of 3 to 5 and an alkaline region of 8 to 10.

The vesicle composition normally has an electric conductivity (20°C)
of less than about 0.001 S/m. Even if electrolytes are present, i.e., even if
the vesicle composition according to the present invention has an electric

conductivity higher than that of normal vesicle, for example in the range of
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0.001 to 3 S/m, more specifically 0.001 to 1 S/m, further 0.001 to 0.5 S/m, it is
advantageously superior in stability over time compared to conventional
vesicle compositions. The electric conductivity is a value determined at
20°C by using a conductivity meter.

[0045]

The vesicle composition according to the present invention described
above can be used, as it is, in various applications, for example as
pharmaceuticals, quasi drugs, external skin preparations, and cosmetics.

The vesicle composition according to the present invention may be
used, as it is contained in products in the various applications above, and the
content of the vesicle composition according to the present invention therein
is not particularly limited, but is preferably 1.0 to 90 mass %, and more
preferably 3.0 to 50 mass % in the product. The ranges of pH and electric
conductivity of the product are advantageously in the ranges described above
from the point of the stability of vesicle over time.

[0046]

The method of producing the product is not particularly limited, and
it can be produced for example by preparing a vesicle composition and then
mixing it with any other components. Alternatively, it is also possible to
obtain the vesicle composition, simultaneously as the product is prepared in
accordance with the method of producing the vesicle composition as
described above.

[0047]
In addition, various additives normally used in the pharmaceuticals,

external skin preparations, and cosmetics described above {e.g., water,
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alcohol, oils, surfactants, thickeners, powders, chelating agents, pH
adjusters, moisturizers, whiteners, various drugs such as antiinflammatory
agents and cell activators, plant-, animal-, and microbe-derived extracts,
flavoring agents, and the like) may be used as other arbitrary components in
the range that does not impair the advantageous effects of the invention.
[0048]

The product according to the present invention may be used in any
shape. The vesicle composition according to the present invention is higher
in skin permeability, which is a characteristic inherent to vesicles, and thus
preferably used in external skin preparations and cosmetics.

Examples of the forms of the external skin preparations and
cosmetics used include cosmetics in the forms of emulsion, cream, skin lotion,
beauty-care liquid, pack, cleaning agent, and make-up cosmetics, external
drugs in the forms of dispersion, ointment, liquid, aerosol, patch, poultice,

and niment.

Examples
[0049]

Hereinafter, the present invention will be described specifically with
reference to Examples and Test Examples, but it should be understood that
the present invention is not restricted by these Examples.

[0050]
(Vesicle compositions of Examples 1 to 15)
Vesicle compositions were prepared by using the components shown

in the columns of Examples 1 to 15 of Table 1 by the following production
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process.

A vesicle composition of Example 13 (sample B in Fig. 3) was
prepared in a manner similar to that of the vesicle composition of Example 2
(sample A in Fig. 3), except that the contents of the component (A)
polyoxyethylene (5 mole) phytosterol, the component (B) batyl alcohol, and
the component (C) cholestercl were altered.

Step 1- Components selected from the components 1 to 17 were fused into a
solution under heat at 95°C.

Step 2: Purified water was added to the solution cbtained in step 1, as the
mixture was kept constant at 75°C, and the mixture was agitated in a
dispermixer, to give a dispersion.
| Step 3: The dispersion obtained in step 2 was cooled gradually to 40°C, to
give each of the vesicle compositions of Examples 1 to 15.

[0051)

The pH (20°C) of each vesicle composition obtained was
approximately 4 to 5 and the electric conductivity (20°C) was equal to or less
than 0.001 (S/m).

[0052]
(Vesicle compositions of Test Examples 1 to 3)

As shown in the columns of Test Examples 1 to 3 of Table 2,
components selected from the components 18 to 20 were added to the vesicle
compositions obtained by the production processes 1 to 3, to give vesicle
compositions of Test Examples 1 to 3.

The vesicle composition of Test Example 1 had an electric

conductivity (20°C) of 0.36 (S/m).
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The vesicle composition of Test Example 2 had a pH (20°C) of 3.2 and
an electric conduetivity (20°C) of 0.07 (S/m).
The vesicle composition of Test Example 3 had a pH (20°C) of 9.7 and

an electric conductivity (20°C) of 0.03 (S/m).
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[0055]
(Vesicle compositions of Comparative Examples 1to 7)

Vesicle compositions of Comparative Examples 1 to 7 were prepared
by using the components shown in the column of Comparative Examples 1 to
7 of Table 2 by the production process of the Examples 1 to 15.

[0056]
(Tests for confirmation of maltese cross image by vesicle composition and on
stability over time)

For first screening, samples immediately after production and after
storage still at 40°C for 2 weeks were observed under the crossed Nicol of an
polarization microscope (produced by Olympus Corporatién) for
determination of whether there were maltese cross images observable from
the respective vesicle composition. The criteria for judgment are shown
below and the results in Table 1.

In addition, each vesicle composition was observed under microscope
after it is stored still at 40°C for 2 weeks in order to determine whether there
is precipitation.

[0057]

(1) Criteria of maltese cross image

A’ There were many maltese cross images observed

B* There were maltese cross images easily observable, although the number
.was not many.

C: There was no maltese cross image ohserved.

(i1) Criteria of precipitation

A There was no precipitation observed.
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B: There was precipitation observable under microscope, but the amount
thereof is limited.

C: There was intensive precipitation observed, possibly causing problems
[0058]

The vesicle composition of Example 2, which was superior in stability
over time, was subjected to small-angle X-ray scattering spectrum
measurement in a high-brightness small-angle X-ray scattering device SAXS
(produced by Anton Paar). As shown in Fig. 1, the vesicle composition
showed peaks characteristic of lamellar structure in the small-angle X-ray
scattering spectrum.

In addition, the presence of multilamellar vesicles was examined by
using a transmission elecfron microscope .(TEM) {phosphotungstic acid
coating). As shown in Fig. 2, the TEM observation also gave a
multilamellar vesicle image indicating a multilayer structure.

[0059]

The results above demonstrate that the vesicle compositions
according to the presenf invention (vesicle compositions of Examples 1 to 15
and Test Examples 1 to 3) had a multilamellar structure. They also
exhibited excellent stability over time.

[0060]
(Test for confirmation of thermodynamic stability of vesicles)

The vesicle compositions of Examples 2 and 13 were subjected to
differential scanning calorimetry (BDSC) in a heat-flux differential scanning
calorimeter (SII NanoTechnology Inc.) The samples of Example 2 and 13

were referred to respectively as samples A and B.
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(A) Polyoxyethylene (5 mole) cholesteryl ether [%I] (A) Pnlyoxyethylene (10 mole) cholestery 1 ether
[*5] Polyoxyethylene (20 mole) hydrogenated castor oil [*6] Hydro:enated soy bean phospholipid 80%,
cholesterol 20% [*7] N-stearoylalanine sodium [(B) Batyl alcohol (B) Selachyl alcohol (B) Chimyl
alcohol 1 Cetearyl alcohol (C)Cholesterol (C) Phytosterol (C) Ceramide 2 Vitamin A oil (E)
1,3-butylene glycol (3) Trascorbic acid 2-glucoside (D) Citric acid (D) Sodium hydroxide (E) Purified
water Component (A) component (O (Component (A) + corny onent (C)) compon?nt (B) 1 .
<Evaluation> (Immediately after preparati Maltese cross.i e. (40C, 2W) Maltese cross image
(401C, 2W) PresoniEd %rg%%ﬁaﬁa%%%w?@mmp 2% e THdf Hor nave Lhe

endothermic peak corresponding to the gel/liquid crystal transition
temperature in the vicinity of 40 to 50°C, suggesting that they had a
thermodynamically stable structure.

The results above suggested that the vesicles according to the
present invention (vesicle compositions of Examples 1 to 15 and Test
Examples 1 to 3) are thermodynamically stable.
f0061]

(Influence of electrolytes on vesicle compositions according to present
invention) |

The results of the tests on the vesicle compositions of Test Examples
1 to 3 according to the evaluation criteria (i) and (i) are shown in Table 1.

Separately, NaCl was added to the vesicle composition of Example 2
to a concentration of 0.5 mass % and the stability over time of the mixture
when stored at 50°C for 14 days was examined by monitoring the
transmission coefficient. There was almost no change in transmission
coefficient, indicating that the composition was favorably stable over time.

As shown in Test Examples 1 to 3, the vesicle compositions were
favorably stable over time, even when an electrolyte, L-ascorbic acid
2-glucoside, citric acid, or sodium hydroxide, was added thereto.

As obvious from the results above, the vesicles according to the
present invention (vesicle compositions of Examples 1 to 15 and Test
Examples 1 to 3) were superior in stability over time even in the copresence
of electrolytes or in the acidic/alkaline region.

[0062]
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OLI86OT llgil11CI[911L'LI rThlozTg allcolcolopl [0055] (Vesicle compositions of
Comparative Examples 1 to 7) Vesicle compositions of Comparative Examples 1 to 7 were
prepared by using the components shown in the column of Comparative Examples 1 to 7 of Table 2 by
the production process of the Examples 1 to 15. [0056] (Tests for confirmation of maltese cross image
by vesicle composition and on stability over time)

(Tests on membrane flowability of vesicle)

The membrane flowability of the vesicle composition of Example 2
was examined by measurement of fluorescence polarization value.

Separately, vesicle compositions of Comparative Examples 8 and 9
were prepared similarly to the vesicle compositions of Comparative
Examples 6 and 7, except that L-ascorbic acid 2-glucoside and sodium
hydroxide were not added, and the membrane flowability of them was
evaluated. Each sample was adjusted to a NaCl concentration of 0, 0.8 or
0.5%.

The device used for determination of the fluorescence polarization
value was a fluorescence photometer RF-5300 (manufactured by Shimadzu
Corporation). The reagents used were DPH (1,6-diphenyl-1,3,5-hexatriene,
excitation light: 360 nm, fluorescence detection: 430 nm) as oleophilic
fluorescence probe and ANS (1-anilinonaphthalene-8-sulfonic acid,
excitation light: 380 nm, fluorescence detection® 465 nm) as hydrophilic
fluorescence probe. The fluorescence polarization value was calculated
according to the formula below and plotted along the left axis in Fig. 4
(DPH:z in Fig. 4, ANS: ¢in Fig. 4). In addition, the ratio (Pans/Porr) of the
fluorescence polarization value (Ppr) when DPH was used to the
fluorescence polarization value (Pans) when ANS was used was determined
and plotted along the right axis of Fig. 4 (A in Fig. 4).

[0063]
[Formula 1}
P=[{y-To)/ Ty+1L)]

P: fluorescence polarization value; Iy parallel polarization intensity; and IL:
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For first screening, samples immediately after production and after storage still at 40C for 2 weeks
were observed under the crossed Nicol of an polarization microscope (produced by Olympus
Corporation) for determination of whether there were maltese cross images observable from the
respective vesicle composition. The criteria for judgment are shown below and the results in Table 1.
In addition, each vesicle composition was observed under microscope after it is stored still at 40C for 2
weeks in order to determine whether there is precipitation. [0057] (i) Criteria of maltese cross image

A: There were many 1 gltes .crosstimacr:;ces observed B: There were maltese cross images easily
observable, aﬁthou %glﬁan% Iéru\/lvszélﬁoymany. C: There was no maltese cross image observed. (ii)
Criteria of grgedgitation A: There was no precipitation observed. B: There was precipitation
observable under microscope, but the amount thereof is limited. C: There was intensive precipitation

observed, possibly Ragsing PpRRIARIS RPSEErminke ¥eSigle sompasiingalExamele 2, which was
superior in stability over time, was subjected to small-angle X-ray scattering spectrum measurement in

a high-brighipeshidivathangleXttaysedtieringl cevigeSAKS thraddcad-Rys AspanPaar Asesshown in
Fig. 1, the vesicle composition showed peaks characteristic of lamellar structure in the small-angle
X-ray scattéringpdpltirum. In addition, the presence of multilamellar vesicles was examined by
using a transmission electron microscope (TEM) (phosphotungstic acid coating). As shown in Fig. 2,
the TEM observatick£88gavé & iuttidmenarcissiolktimareinkicamy asitionilagerrdinettre. [0059]
The results above demonstrate that the vesicle compgsitions according to the present invention

(vesicle cortit _ﬁ?&ﬁ§5f%ﬁﬁ%é_)ﬁ E_’L@H]r?dzT éé@é’xﬁ?ﬁﬁ%ﬁﬁ F@%%%Rﬁéﬁ@l&?‘ﬁruqture.
To o SR el S XS0 ot it g

stability of vesicles oMmpositrons o 8 to differential
scanning cglgférﬂ(%rgf@é@j%ﬂ@%wg&m qy '?;rljl%l gean Ingcalorimeter (SH.NanoTechnology Inc.)
The samples of Example 2 and 13 were ref(yrre% to regpeﬁ\?gllg%g%gﬁg%ﬁ ﬁlgr% BP* € vesicle
compositiopskExaimples 2 and 13 did not have the endothermic peak corresponding to the gel/liquid
crystal transition temperature in the vicinity of 40 to 50C, suggesting that they had a

thermodynamically@iable sitheiutend, asTdieresuliSiigeve sugoested halithe vesicles according to
the present invention (vesicle compositions of Examples 1 to 15 and Test Examples 1 to 3) are
thermodynanrigadyi Stairex {0061 rdlien dexofieidetr Glyted Snheabicleigoifipasitions according to
present invention) The results of the tests on the vesicle compositions of Test Examples 1 to 3

according tHiseialingatonschasmaraiand tijinfdcsiesthint tdisidalance GaparatelynNaCl was added

to the vesicle composition of Example 2 to a concentration of 0.5 mass % and the stability over time of
the mixtureﬁ%W@?ﬁﬂ&eﬂayaYﬁﬁ%y&@i‘i}é%@%g%%}%EWHf‘oﬁiMljrﬁﬁ%dn%E%ﬁgé coefficient.
There was-almost.no change in transmissi oefficient, indicating that the composition was favorably
stable overg maé&S &ltlonAos? s%oﬁﬁﬁ%rqf i I%L(%a@] pafé"sCfl %ﬁgégﬂﬁe‘]\%ﬁ% c“COMBS B Wak favorably
stable overiﬂrfggi&v%wg%ﬁgiglg&gg?)l&m&ﬁ%sgpmig E\&i&i n%—Og‘ls%coside, citric acid, or sodium

i\ ;

hydroxide, was added thereto.
Because the balance of membrane flowability in the vesicle particles

according to the present invention was preserved, it is possible by using the
vesicle according to the present invention to make an active ingredient
penetrate and stored in the skin and enhance the action of the active
ingredient.
[0065]

The results above demonstrated that the vesicle compositions
according to the present invention (those of Examples 1 to 15 and Test

Examples 1 to 3) were superior in stability over time, particularly in salt
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As obvious from the results above, the vesicles according to the present invention (vesicle
compositions of Examples 1 to 15 and Test Examples 1 to 3) were superior in stability over time even
in the copresence of electrolytes or in the acidic/alkaline region. [0062] (Tests on membrane
flowability of vesicle) The membrane flowability of the vesicle composition of Example 2 was
examined by measurement of fluorescence polarization value. Separately, vesicle compositions
of Comparative Examples 8 and 9 were prepared similarly to the vesicle compositions of Comparative
Examples 6 and. 7, exce tha%/l._- scorbic.acid 2-glucoside and sodium hydroxide were not added, and
the membrﬁ%%lﬁoa\ﬁ%i 7 h r%ﬁﬁglz ]é%ﬁ]‘%f%%‘?'Each sample was adjusted to a NaCl concentration
of 0, 0.3 or 0.5%. h ' S r rmination. of the fuorescence polarization value was a
fluorescence photo?nhei%g’r %geg/é%% m%a?ﬁ%%ggg}%éné%%éﬁ%nga%g%t Loérgggrgggﬁ)]i fe r}gggg’nts used were

DPH (1,6-diphemvhba & heaiirs exsiationtionh %@Qs@myflﬂg EeRee detegtion: 430 nin) as

oleophilic fluorescence probe and ANS (1-anilinonaphthalene-8-sulfonic acid, excitation light: 380 nm,
fluorescende gletértianu AGeimnyasehydigphitiediuoreseance probe. The fluorescence polarization
value was calculated according to the formula below and plotted along the left axis in Fig. 4 (DPH:0 in
Fig. 4, ANS: Oin Fifit #)adrabdditiomdhe satio iPANSsIPIB fix) fot the: flusresecncm polalization value
(PapH) when DPH was used to the fluorescence polarization value (PANO when ANS was used was
determinedstgitp bidiedet alunprtirivighe axisionEiguafatintignd) a[0083)dHorhaliecdd? = [(1I -) /+ i )1
P; fluorescence polarization value; Ill; paralle| polarizationintensity; and Ti: vertical polarization
intensity [066R4Y as TRYS WatepdsifEes dordipsmiobpitity wihiies RoerdpmirRrametizsphilic groups in
the vesicle,s\%)o ing.eyaluation of microscopic membrane flowability. As shown in Fig. 4, in the
SRR

case of the E‘osition according to the present invention of Example 2, the PANS /Ppm
remained without any change even when an electrolyte NaCl was added, indicating that the
balance of membrane flowability by the hydrophilic and lipophilic groups are preserved. ~ On the

other handmmqm Bgs.mad 6, the vesicle compositions of Comparative Examples 8 and 9 had
a significantly fluctuating PANs/PDpii ratio. It indicates that the balance of membrane flowability by the
hydrophilic and lipophikis:giaus is slissyehed slowifisarily Mmastsiionofan sieenelyte NaCl and that
the vesicle compositions were inferior to the vesicle compositions of the Examples. Because the
balance of mexhiaing fowtdoittyéndibd e icleparticles according to the present invention was
preserved, it is possible by using the vesicle according to the present invention to make an active
ingredient j8AEfFhte and stored in the skin and enhance the action of the active ingredient. [00651
The results above demanstrated that the vesicle compositions according to the present invention
(those of E)@ﬁ?ﬁlé%nf 15 and Test Examples 1 t %Pﬁ?e?/é) superior in stability over time, particularly

in salt resi t%ﬁce and acid/alkali resistance. Thus, the e§icle composition according to the
present inventi 1¥ASidered to be a preparation that car]r\%' ssibly incorporate an active ingredient
under a wi n f conditions. It was also found that it is possible to form a vesicle, using at

t S o . .
least a sterdl ske et%n-contalnlng nonionic surfactant and a monoalkyl glyceryl ether as raw materials,
even if phogphglipids,sych, as.lecithin are not used substaniglly. [00661 Example 16: Ointment An
ointment was prepared with production method described below. [00671

4 Glycerol 5.0
5 Dipotassium glycyrrhizate (Note 1) 0.5
6 Vesicle composition of Example 2 1.0
7 dla-Tocopherol acetate (Note 2) 0.2
8 Methyl paraoxybenzoate 0.1
9 Purified water balance

(Note 1) produced by Wako Pure Chemical Industries, Ltd.

(Note 2) produced by Eisai Co., Ltd.
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(Component) the components and by the (mass %) 1 Stearic acid 18.0 2 Cetanol 4.0 3
Triethanolamine 2.0 4 Glycerol 5.0 5 Dipotassium glycyrrhizate (Note 1) 0.5 6 Vesicle composition of
Example 2 1.0 7 dl-a-Tocopherol acetate (Note 2) 0.2 8 Methyl paraoxybenzoate 0.1 9 Purified water
balance (Note 1) produced by Wako Pure Chemical Industries, Ltd. (Note 2) produced by Eisai Co.,
Ltd. [0068] (Production method) A: Components (3) and (4) and part of component (9) were mixed
and kept under heat at 75C.

[0068]
(Production method)
At Components (3) and (4) and part of component {9) were mixed and kept
under heat at 75°C.
B: Components (1), (2), (7), and (8) are mixed and kepﬁ under heat at 75°C.
C: B was added gradually to A; component (5) dissolved in the balance of
component (9) was added, as the mixture was cooled; and component (8) was
added thereto, to give an cintment.
[0069]

The ointment of Example 16 was an ointment superior in stability of
the vesicle composition.
[0070]
Example 17: Skin lotion

A skin lotion was prepared with the components and by the

production method described below.

[0071]

(Component) (mass %)

1 Glycerol 5.0
2 1,3-Butylene glycol 5.0
3 Lactic acid 0.05
4 Sodium lactate . 0.1
5 Monooleic acid polyoxyethylene (20 mole) sorbitan 1.2
6 Ethanol 8.0
7 Methyl paraoxybenzoate 0.1
8 Flavoring agent 0.05
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B: Components (1), (2), (7), and (8) are mixed and kept under heat at 75C. C: B was added gradually
to A; component (5) dissolved in the balance of component (9) was added, as the mixture was cooled;
and component (6) was added thereto, to give an ointment. [00691 The ointment of Example 16
was an ointment superior in stability of the vesicle composition. [00701 Example 17: Skin lotion A
skin lotion was prepared with the components and by the production method described below. [0071]
(Component)(mass %) 1 Glycerol 5.0 2 1,3-Butylene glycol 5.0 3 Lactic acid 0.05 4 Sodium lactate 0.1

5 Monooleig %%id. %%%%eth}/éler}leo(g% mol(ig}g%bitan 1.2 6 Ethanol 8.0 7 M%hgl paraoxybenzoate 0.1

8 Flavoring ageﬁ R7SSitE comf){ggﬁ f Example 310.0
10 Purified water balance
[0072]

(Production method)
A: Components (5) to (8) were mixed, to give a solution.
B: Components (1) to (4) and (10) were mixed, to give a solution.
C: Awas added to and mixed with B; and component (9) was added thereto,
to give a skin lotion.
f0073]
The skin lotion of Example 17 was a skin lotion superior in stability
of the vesicle composition.
[0074]
Example 18° Emulsion
An emulsion was prepared with the components and by the

production method described below.

[0075]

(Component)  (mass %)
1 Monostearic acid polyoxyethylene (20 mole) sorbitan 1.0
2 Trioleic acid polyoxyethylene (20 mole) sorbitan 0.5
3 Glyceryl monostearate 1.0
4 Stearic acid 0.5
5 Behenyl alcohol 0.5
6 Squalane 8.0
7 Carboxyvinyl polymer 0.1
8 Methyl paraoxybenzoate 0.1
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10 Purified waterbalance [00721 (Production method) A: Components (5) to (8) were mixed, to give a
solution. B: Components (1) to (4) and (10) were mixed, to give a solution. C: A was added to and
mixed with B; and component (9) was added thereto, to give a skin lotion. [0073] The skin lotion of
Example 17 was a skin lotion superior in stability of the vesicle composition. [0074] Example 18:
Emulsion An emulsion was prepared with the components and by the production method described
below. [00751 (Component)(mass %) 1 Monostearic acid polyoxyethylene (20 mole) sorbitan 1.0 2
Trioleic aci lyoxyethylene.(20 mole) sorbitan 0.5 3 Glyceryl mo arate 1.0 4 Stearic acid 0.55
%%’%@%@é ik

Behenyl alco talane 8.0 7 Carboxyvinyl polymer
10 Ethanol 5.0
11 Vesicle composition of Example 9 5.0
12 Purified water balance
13 Flavoring agent 0.05
14 Purified water 5.0
[0076]

(Production method)
A: Components (7) to (9) were added to component (12) and the mixture was
mixed uniformly at 70°C.
B: Components (1) to (6) were mixed uniformly at 70°C.
C: B was added to A and the mixture was emulsified and cooled to room
temperature. |
D: Components (10), (11), (13) and (14) were added thereto, and the mixture
was mixed uniformly, to give an emulsion.
[0077]

The emulsion of Example 18 was an emulsion superior in stability of

the vesicle composition.
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0.1 8 Methyl paraoxybenzoate 0.1 9 Sodium hydroxide0.05 10 Ethanol5.0 11 Vesicle composition of
Example 95.0 12 Purified waterbalance 13 Flavoring agent0.05 14 Purified water5.0 [00761
(Production method) A: Components (7) to (9) were added to component (12) and the mixture was
mixed uniformly at 70C. B: Components (1) to (6) were mixed uniformly at 70C. C: B was added to A
and the mixture was emulsified and cooled to room temperature. Components (10), (11), (13) and
(14) were added thereto, and the mixture was mixed uniformly, to give an emulsion. [00771 The
emulsion OE%Z& tﬂ)@l_e 18 was an emulsion superior in stability of the vesicle composition. CLAIMS: 1.A
vesicle composition, comprising a vesicle having a constituent membrane containing (A) a
polyoxyalkylene sterol ether as an ether-based nonionic surfactant having a sterol skeleton and (B) a
monoalkyl glyceryl ether, wherein the content of the component (A) polyoxyalkylene sterol ether is
0.01 to 10 mass % 'and the’tSRTSHE 6P S SREHIE R &N A HRE A FUHENRED.01 to 5 mass
%. 2.The vggﬁ{grgggr&%gigﬁgaccording to Claim I, wherein the constituent membrane contains a

vesicle-forming auxiliary additionally as component (C).
(A)-a polyoxyalkylene sterol ether as an ether-based nonionic surfactant having a sterol

skeleton and
(B) a monoalky! glyceryl ether, wherein
the content of the component (A) polyoxyalkyliene sterol ether is 0.01 to 10 mass % and

the content of the component (B) monoalkyl glyceryl ether is 0.01 to 5 mass %.

2. The vesicle composition according to Claim 1, wherein the constituent

membrane contains a vesicle-forming auxiliary additionally as component (C).

3. The vesicle composition according to Claim 2, wherein the component
(C) vesicle-forming auxiliary is one, two or more compounds selected from sterols and

ceramides.

4. The vesicle composition according to Claim 2 or 3, wherein the
content ratio of the component (A) to the component (C) by mass, (A):(C), 1is1:4to
4:1.

5. The vesicle composition according to any one of Claims 2 to 4,
wherein the content ratio of the total mass of the components (A) and (C) to the mass of

the component (B), ((A)+(C)):(B), 15 12:1 to 1:12.

6. An external skin preparation, comprising the vesicle composition

according to any one of Claims 1 to 5.
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3.The vesicle composition according to Claim 2, wherein the component (C) vesicle-forming auxiliary
is one, two or more compounds selected from sterols and ceramides. 4.The vesicle composition
according to Claim 2 or 3, wherein the content ratio of the component (A) to the component (C) by
mass, (A):(C), is 1:4 to 4:1. 5.The vesicle composition according to any one of Claims 2 to 4, wherein
the content ratio of the total mass of the components (A) and (C) to the mass of the component (B),
((A)+(C)):(B), is 12:1 to 1:12. 6.An external skin preparation, comprising the vesicle composif o
according to any one of Claims 1 to 5. any one of Claims 1 to 5.

7. A cosmetic, comprising the vesicle composition according to

any one of Claims 1 to 5.
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