VESICLE COMPOSITION, AND EXTERNAL SKIN PREPARATION AND COSMETIC, EACH
CONTAINING SAME Technical Field [000 ii The present invention relates to a vesicle
composition, and an external skin preparation and a cosmetic, each containing the same Background
Art 10002] 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 knoN@éﬁ%‘ﬁﬁﬁm@f@ﬁh Nesrsitding HRNAdICRK AN RBIBRASHAEBIPhbapiblipids (see,
for example, Patent Document éand 2). Vesicles of such_phaspholipids, which are also called
liposomes, are natural compg%é: M M&QQ&{T&&%@% Bf 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 ’i’%cﬁﬁﬁ'@alwﬁ@f@tem Document 1 cites castor oil, soy bean oil, arginine, methionine,
cholesterol, phytosterol, casein, monoglycerides, and diglycerides as the additive for stabilization.
In addition Jgpgwin for improvement of storage stability when blended with electrolytes are cosmetic
liquid emulsion preparations containing lysophospholipids, oils such as glyceryl tri(2-ethylhexanoate),
cosmetic electrolyt@cvyaialeanchadditionatyl palyaxyetndene sterglrthan{seadfanexample, Patent
Document 3). Alternatively, vesicles of a non-ionic synthetic surfactant such as a polyoxyethylene
- hydrogenatedaastbebihaprep ar & jpol g ethylene tastachiletherinibicthwas wsed as the
amphipathic substance other than phospholipids, were proposed (see, for example, Patent Document
4). Citation List Patent Documents [0004] [Patent Document 1] Japanese Unexamined Patent
Applicatio Puglication 0. 2010-59066 [Patent Document 2] Japanese Unexamined Patent
Applicatiogaﬂﬁ ﬁfﬁﬁ&ﬁl t2008-88133 [Patent Document 3] International Patent Application
Publicatiorhgﬂb\ﬂvo 2005/77322 pamphlet [Patent Document 4] Japanese Unexamined Patent
Application Pu %’cation No. 59-16534 Nonpatent Document [0005] [Nonpatent Document 1]
“development of adyaqaed eSIEHiEsi L2 123, (000), Summany of lavention Technical Problem
0 S Be havmgafté%tey a

[0006] However, phospholipids are compoun erally &a¥5dtind to the C-1,2

position ofie,gfereh skEIRBAAN Seietlaka0e: ForRLEASAR. ARRSRNOYR Sapiajged in a vesice
S

system are often hydrolyzed gradually over time, consequently releasing free fatty acids. In addition,

the free faltyagigieofiendewer tesghiofi thesystaanand addiionallypedueethedispersion stability of
the vesicle. Additionally, the free fatty acids yellow the product and generate odor, leading to
deteriorationofednedtisttheatity. Wecorsingly halthepghi fit esphdlipids are superior in the incorporation
efficiency of scarcely water-soluble substances, and the penetration and storage efficiency in the skin,
they are ea[@ﬂ@‘rﬂfluenced by to external factors such as electrolytes and pH and contain an important
problem of low stapility over time. In_addition, they have a problem that they are less stable over

time, even if a nonioHcSd AR SRR YN oRYBE PRRS P T BraRs thesidsitiether or
B L R SR o e oy, e

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.



An object of the present invention, which was made under the circumstance and to solve the problems
above, is to provide a vesicle composition superior in stability over time and an external skin
preparation and a cosmetic, each containing the same Solution to Problem [00081 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, especially salt resistance and acid/alkali resistance, by using a
vesicle composition containing an ether-based nonionic surfactant having a sterol skeleton and a
monoalkyl glyceryl btretditivas kitsovfouid thairivenchra vésitleaampebititsy isbsad, the stability of
the vesicle is easily retained even when it is used in an external skin preparation or a cosmetic
normally cdieifieg eibbirdRrEslitoo g TRosmistiplesait pvensom ptaesitotibegollowing inventions
[1] to [7]. [1élsoA vesicle composition including_a vesicle having a constituent membrane containing (A)
an ether-b é’&%‘ﬁﬂa‘v’rﬁ& %%?ﬁ&ﬁh?hﬁ%ﬁ%g Flsiennispraielsreand (B ehanbukgngiyteryl ether. [0010]
[2] The ves(i:%lée n,(l:otrpcpqgiéic%n a%cordin%eto %ﬂgpw rein the membrane component contains a
oA

vesicle-forming auxiliary aagftl%%a‘ﬁ)? Repes Ay odjerhelsas s rnsbBeRion according

to [2], Wher@&t%y&%ﬁgrr@%ﬂ@ﬂi&qﬁe%eo,)two or more compounds selected from sterols and
sic

ceramides. [4] The vesicle composition accorglng to [2] or [3], wherein the content ratio of the

component (A) to thg«eemREREIRL (e RYD88S; Aéﬁ(ﬁhikssyﬁme%i&-sﬁ?

) icl mposition
according to any one of [2] to [4], wherein the content ratio of the tota maacgg%f%%%(%%gonents (A)

and (C) o fneoags i e camPanR (RN (MHENIERES 4 1232 BRE Sl AReXsral skn

preparation including the vesicle composition according to any one of [1] to [5]. [7] A cosmetic
including thghesividicbmpositisrdace ohdingrtp lapy tine of fkttmR] ofllvaptageous Effects of Invention
[0013] The present invention provides a vesicle composition superior in the stability of the vesicle
over time ahcgRkski®ids) SkerRapRRtsh(serl HeosmatideedbiteohBiningthe sime. 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 E%%%igbtﬂg d by transmission electron microscope (TEM) observation of the vesicle
composition accorl?:ling 0 the present invention. Fig. 3 shows the result obtained by differential
scanning CP@{érEg@é&Q%gMpeasurement of the vesicle composition according to the present
invention.

[0004]

[Patent Document 1] Japanese Unexamined Patent Application
Publication No. 2010-59066

[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 éosmetics,"

P.122-123, {2000}



Fig. 4 shows the result obtained by fluorescence polarization measurement of the vesicle composition
according to the present invention. Fig. 5 shows the result obtained by fluorescence polarization
measurement of the vesicle composition of a Comparative Example. Fig. 6 shows the result obtained
by fluorescence polarization measurement of the vesicle composition of another Comparative
Example. Description of Embodiments [0015] The vesicle composition according to the present
invention comprises a vesicle having a constituent membrane containing a component (A) an
ether-based nonionic surfactant having a sterol skeleton and a component (B) a monoalkyl glyceryl
ether. [001%] The component (A) of the present invention, i.e., the sterol skeleton-containing
ether-base& ABHIOMIE slifaEeRtior for example a polyoxyalkylene sterol ether and examples thereof
include adqﬁcts of alkylene oxide to a sterol skeleton such as phytosterol skeleton or cholesterol
skeleton. BLRSRREM L EBHPBhent (A) is used mainly as the component forming the vesicle
membrane 6%%%Fsicle composition is resistant to hydrolysis even under acidic or alkaline condition
and thus inj}prov d in stability over ti e [0017] Examples of the structures of the sterol skeleton

ion include animal-deri t le h halesterol tanol, | terol,
o rostorol. doh B S T R B (BT AR sitosterol
stigmasterq)o GAMRE S atand graAsiaIr ficosterabaripagterg! by;eds{oétﬁ%ﬁ&i%sgsm'%ﬁ%"}cmbe-based
ative thereo

sterol skeletons such as mycosterol and zymosterol; and the deri or example by

hydrogenaﬁhaMdM@tmspholTﬁaﬁ%MMQ@imahd;%&%%%%@h%ﬁﬁé%%ﬁQ{fd%gl?%%d mainly
from animals. They are prepared, for example, from wool fat, and examples thereof include lanolin
alcohols cagtaihiadlgholesternt acchisrpsterdl as ihesphin Cipal Canpacidats, Dn thddmidipgen adducts
thereof, and the like. Those having plant-derived sterol skeletons are obtained mainly from plants.
Phytosterofhar&¢efrdiaigafe ofienoomerehempbuftlsesefetted frothaBlditostertly stigmasterol,

campestero|, fucosterol, spinasterol, brassicasterol, and ergosterol, and in particular a mixture of two

or more cohfiSotTgs oo stabilityithfekasithe alyldiamadis theokerifedynthdssterol include

i eys e;hylene oxide, propylene oxide, butylene oxide,

alkylenes havin arbon,number of 2 to 5, such
and ethyleﬁ'g-%?%"p rediisanl SeRerale ok Bt drdemaiaHe R RHRESNGE is preferably 3

to 40, mor bly Q.. and more preferably 51t0.10. They may be used alone or in
combinati(;JtrﬂBcg}qé\(?\j’;(;ﬂl o%&nécé?eﬁfb%?igf Y pg%?csﬁﬁalﬁ %ﬁé&sse%ﬁhsé% g el%@a%s added to the sterol

skeleton (asegaeriads amROESierols.are Riferabica TR sl shelelgn apd the average mole

number of ethylene oxide added are the sameé as those described above. erelna?ter, they can be
used alonepoiist COFMNAIOR UG BFBR Ry in M@@lﬁﬁ?@ﬁ%@@ﬁ%ﬁ%@ﬁéﬂl@&%
polyoxyethylene cholesteryl ethers such as POE (5) cholesteryl ether, POE (10) cholestéryl ether,
POE (15) diotestanyhbfhetoROE(RG)schielastaryeather] PRRtM}shelastenylathearand POE (30)
cholesteryl ether; polyoxyethylene cholestanols such as POE (20) cholestanol, POE (25) cholestanaol,
and POE (Bo¥kltstesianel; sreRidityetvyle iiaphytosterols such as POE (5) phytosterol, POE (10)
hytosterol, POE (20) phytosteral, POE (25) phytosterol, and POE (30) phytosterol; polyoxyethylene
. ghztostanols SUCh(Q%)ﬁﬁ)@)é:](%) Wé@ﬁﬁ%&?ﬁg@?%f%@ﬁﬁ%(&é%éél(ﬂ@i)'@\%ing@ta)r/lol, )f;nd the

like. The numbegf, in ar.enthesisg{fg he tyﬁ_ﬁgl examples ahove are the average mole number of the

ethylene oxides ac?dg%P%cs%?ﬁ AR EPHI ASBHERRYC I platie A8k &t Shblesteryl
ethers and pel stergls.are prefgrable from the paint of stability over time. More
preferable %%%éé%é%%gk% %%#(?%ﬁ&%&% gogn(ﬁfPeé {51036 ’p%?/toéﬁe 018 FE0Tth&R preferable are POE
(5to 10) c@g%%{fg%i@gqggggﬂg tg ng)nghytosterols. [00201 The amount of the component (A) sterol

skeleton-containing ether-based nonionic surfactant used in the present invention is not particularly

limited, but preferaffiy Oghtd @:Mass%emDrBEeierabIyiRQa 19 SR M stilbropisipigferably 0.1
to 0.5 mass %, further more preferably 0.3 to 0.5 mass %, with respect to 10% mass % of all

components usettinspreparingehe vesicle composition (hereinafter, referred to also as "total amount

used"), from the foint of stability over time. [0021]
(0607

An object of the present invention, which was made under the

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



The component (B) monoalkyl glyceryl ether according to the present invention is 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-CH2 CH(OH)-CH20H (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 atkyhpesiipdrasitieesieatbort sitibenoé 8 ttorda Edamplescohal el tomponentsdB) include
batyl alcohol, chimyl alcohol, selachyl alcohol, monobehenyl glyceryl ether, mono-2-ethylhexyl glyceryl
ether, mon8REst&AIGhIce AR FER tHBHBELRS IS@iyeeryl ether, monoisodecyl glyceryl ether, and the
like. Among them, those with an alkyl group having a carbon number of 12 to 22 are preferable and
those having a carbon number of 16 to 22 are more preferable. Further among the components (B)
above, bat;é l&&%%'*tglg}}}g alr%ohol, and selachyl alcohol are preferable. The amount of the
component ((é) monoalky gllyceryl ether used in the present invention is not particularly limited but
preferably @y@gh g 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 usegt&omihiespRinkabsakityAVer Hne {924)s abother¥esife.composition
preferably comprises a component (C) vesicle-forming auxiliary from the point of stability over time.
The compdmevt (G)ndsihte: farmingpassiidstudehinihe peesertdwenpenisa,yesigie membrane
forming component added to facilitate vesicle formation and improve the stability over time, and
examples theradineldpstertis srlt veratides diftby ity e lisediatame @riy agsivaination of two or
more. The sterols are preferably those insoluble in water but readily soluble in organic solvents such
as lower al¥8fisleGoPBIOsitigneRmtasRipi A s e idaged nwimiolsuafacexambiastigereof include
animal-derived steyols such as cholesterol, cholestanol, lanosterol, cerebrosterol, dehydrocholesterol,
and coprostis! Bfﬁ%fe&%‘ GP%B@BHWJ Sy sarutedsiom B-arvsedas fevgrdddatolf campesterol,
fucosterol, Sgi@lastgggg, P{ar%s%%cas,stﬁgol and ergo teroi; %I T_dgi ed sterqls such as Macadamia nuts
oil fatty acid cholesteryt and paim oﬁ?af?yuasc% 'cholestE @1 *hidrBe- 1818761%uch as mycosterol

and zymosietak: e deiuaia elephohamBI v ydroasnalign ar avaration ;I
particular, animal- and plant-derived sterofs are preferable; chalesterol and p ﬁé}é)tse%%lgre more
preferable H@fﬁl@ﬂ}p%tgagﬁﬁgétéﬁ@%m@@g@nd acid/alkaline resistance: and phytosterols are further
more preferable. Generally cholesterol and phytosterols have low affinity to water and are thus
oleophilic. M6f©$pecifically, 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 mBljywe ted morrtdmvenmbimatibrted twolor fobevif®26tentiodhEieramides
above may. he known ceramides and examples thereof include natural ceramides, synthetic
ceramides! &nd pseudoceramide (synthetic pseudoceramide), and the like. Such ceramides are
favorable 113?11 the points of stability over t{ime and also from the efficiency to raise moisturizing action.
It is preferdbfe t6* VS SIRAMRRUHIRi GRS UAS HYest SarRfia, ockiise ey can be produced at
low cost ar%g éﬁleoggg%eo% g]a?zrﬂ gan be adjusted readily. Typical examples thereof include
N-acylsphingosines, -I£|)y roxya%ylphytosphingosines, N-acylphytosphingosines, type -1 to -4

ceramides &y e ke parienlarm - steioyisAPNAGSIDES (egramids &) re preferable. . The

ceramides described above may be used alone or in comBination of two or more. [0027] The
amount of (B¢ sampenart(Glyesislesfauping 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 ni@ea @b, 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. [00282] Thhseoke vbratiostfithe sonptnento A)tovtheredompienent k@rbyanass, (A):(C), then
is not particularly limited, but preferably 1:4 to 4:1, more preferably 1:2 to 2:1, further more preferably
2:3 to 3:2, SRIRPHRCPoIFRY BTamBiNssiler orTe g pattaliowt adiitdeistiivcasamdmmidiatitaline
resistance The content ratio of the total of the components (A) and (C) to the component (B) by
mass is algg)not particularly limited, but the ratio ((A)+(C)):(B) is preferably 12:1 to 1:12, more
preferably %%1'[9] 19, still more preferably 6:1 to 3:7, further more preferably 5:1 to 3:2, particularly
preferably 5:1't0"3:1, from the point of stability over time, especially of salt resistance and acid/alkaline
resistance. [0029]
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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 examples thereof include polyelectrolytes,
low-molecular weight electrolytes, and the like. These electrolytes are used, for example, for provision
of pharmacological actions (for example, dermatologically effective beauty care), improvement of
stability and storage life, adjustment of viscosity and pH, and the like. The dermatologically effective
beauty caré'aﬁclﬂ‘d@s\&m@wﬂzmimmiMIammaﬂﬂﬁngr&yé‘h]tjGnhskm:y\ﬂﬁteﬁmi@ltf@w@g%protection and
the like. The scarcely-soluble substance is a substance that is not readily soluble in polar solvents
and/or non§IEIAEBIASMEQridvgsEToresemipieids trdastiarhfooul oginal activh @esaitied. above and
also for imqr vement ofilséﬁability and storage life, and it(,igipossible to incorporate such a substance in
the vesicle. ‘f%os%%le Vesiie SEESTHORARCASIRR I Wehl dievtherrinare solyttattraliie) used is
not particulagly limited and may, ny compound, organic or inorganic, if it is commonly used as
pharmaceu(?ljlz:t}aﬁ?é3 8??&%‘8&8@5&%&?&5&%‘?%ﬁ@gg? btitédie ﬁ&‘ﬁg‘?'ﬂéﬂ tot daits bf an alkali metal
such as soghigm i kali-earth metal salt s S magnesium or. calcium, and
the like. Th%?ollgﬁwﬁg@es?gé%rrgﬁn s%%ﬁﬁ%%ﬁ%gg 6 %Iol?n%frfgigﬁ E‘Jr?tv%gﬁi‘" fBr%0031]
Examples ebhielewmaleeulas weidhkslactiolries s maistuzalienappliealon faglue inorganic

electrolytes such as alkali-metal or alkali-earth metal salts including sodium ch orig%aa,smagnesium
chloride, caleiueoelploniget ERIMICARM(ODIAEILE soifate, Bn@ sodium hydrogen phosphate; organic
electrolytes such as organic acids, amino acids, and sugars including pyrrolidonecarboxylic acid salt,
edetate sak€plPda, citric acid, lactic acid, sodium lactate, citrate salts, lactate salts, succinate salts,
malate salts, L-alanine, 6-alanine, L-arginine, L-arginine hydrochloride salts, L-asparagine

monohydr &, L saiea peleisipasparidiasidnicloidiuniid 4 seysobineyhieystsine hydrochloride salt
monohydrate, L-cystine, L-DOPA, L-glutamjc acid, N-acylglutamic acid, L-glutamic acid hydrochloride,
L-qutamin@?%éBﬂi&%Wcﬁ’d%egﬂgmé‘f Its, glycine, trimethylglycine, L-histidine, L-histidine
hydrochlor"cﬁ: mlgnoh%l/:ldrgltei L-ﬂ}ﬁjroxi{égroline_, I'I:P-eisoleucine, L-leucine, L-lysine, L-lysine hydrochloride,
L-methioning, L-orithing Rydrochorde 6 V5ol S s Aror 18 itea vt Afng,
L-tryptophqmg,[g]'_[yrosine, L-valine, L-a-aminobutyric acid, glucosamine hydrochloride, and sodium
glucuronate; and the like Examples thereof for the inflammation prevention application include
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-ascorbicadichRtpgespbdigfanagiekivanktmascorbic 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 IﬁQ@lEl(amples thereof for the ultraviolet protection application include
phenylbenzimidazolesulfonate salts, hydroxymethoxybenzophenonesulfonate salts, and the like.
[0032] ExamplEBeoprese tran visa ppn(aliciide segiosicldjustment tipplicatieridncindddasic amino
acids such as, L-arginjne; alkali or alkali-earth metal hydroxide or carbonate salts such as sodium
hydroxide,%ﬁ@gg?ﬁﬁf ﬁg@%&?&@?d&‘f@ﬁ%@&%ﬁ&@, el s Ryieide fiodasodiam  carbonate;
amines sugg ?nserggnggct anolamine, diethanolamine, triethanolamine, isopropanolamine,
diisopropanoﬁamlne’, rllsop?grﬁa%l&%nrﬁi ?gﬁ'&]f-'amino-Z-methyl-l,3-propanedio|; 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 acigyageie RS CI NI B haR oric acid, hydrochloric acid, sulfuric acid, and nitric acid;
and the like . [0033] Among the low-molecular weight electrolytes above, inorganic electrolytes (in
particular, @kakimetal 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, skiE—i&hita’hngr,saﬁebanﬁuiddécthamiadlﬂm@%&r&ﬂ@a&m@é@&@ﬁ%@&@hﬁ@es (acidic
mucopolysaccharides, basic polysaccharides, etc.) such as hyaluronate salts and chitosan
hydrochlofigia*sy (e afjsFaprtied thereotiparruionséd pobsardingdes sughrasgalactomannan,
seaweed-derived polysaccharides such as carrageenan; microbe-derived polysaccharides such as
xanthan gb’?ﬁ’;eﬁﬁ &ic acids such as DNA salts; polyacrylate salts, and the like. [0035] The vesicle
composition accorgding to the present inventjon may contain physiologically active substances such as
enzymes, peptidesﬂ;]ﬁ%ém%lr?gg‘ ggﬁ 6?8\17\1/&9 E%%%)E&é@rﬁ&%%‘%?&f? ﬂL?P%,/ré%PPélﬂFﬂsé?Pmterferons,
vitamins, royal jelly, microbial metabolites, prostaglandins, sphingosine derivatives, astaxanthine, and
sugars, as they are incorporated in the vesicle paicles 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
(106K cnonirationn method (C Himimana Rinchem 2 244 (10RA0)Y nravvecicle method (H Trairnihle



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 vesi¢[EfSrhpbsentatinithofasiere siclkoComass Hof theaiticogrotionis-usentfor the vesicle
composition can be adjusted by using the component (E) dispersing solvent (preferably purified water).
[00381  InWRRERPecifically, the vesicle composition according to the present invention is obtained
by dispersing the campgnents (Aé}and (B) in.a component (E) hydrophilic organic solvent by agitating
the mixture under He&t &t Jdtaffeudt Fbke e Jied Eraeri s9amios s radmptsy about 2 to
10 minutes; ing a component urified, water to the dispersiqn, stirring the resulting dispersion at
a tempera%ﬁgéz;) g?%@%r%&ﬁer preférsniy 78S W&%‘B&ﬁﬂ’ﬁ {8 %Wﬁ?ﬁ@gfand cooling the
mixture gradually;ig,room temperature (about 20 to 400C). 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) hydraphilisireanin sobent: Atainalively aths,cQmpraen i, may,pe added to the

component (E) purified water. [00391 Examples of the component (E) hydrophilic organic
solvents inpledewlsahols sichasanehovalapbattbpoivéalalihalealals preschiigmmeaguaient alcohols
are, for example, lower alcohol having a carbon number of 1 to 3 (for example, ethanol). The
polyvalent alcohol Hbgve $lasviwolor raevdtpldrexddioufisiirdhecmalqoulleriExenples of those having
two hydroxyl groups in the molecule (bivalent alcohols) include polypropylene glycols such as
propylene BiesLERBEBYIehEhsiysicangarrepyiencdlyGmboatetiy glisampleh as 1,3-butylene
glycol and 1,4-butyﬂ§§5ﬁqéﬁl; pentanediols such as 1,2§)entanediol and 1,3-pentanediol, and the like.
Vi

Examples of those e Bhadsrstyehsaineonmé rrusssaprecemanationlycerol,
polyglycerins such as digl in, triglycerin, and. tetra %/cerogégpgethylene,der' atives, and the like.
10040] RS RA RS AU S50 ASHVATGHE A Oh R e b e AN Ao GAFRRIE bivalent
alcohols are preferable; butylene glycols, especially 1,3-butylene glycol, are preferable for providing a
vesicle superior in stability over time. [00411 The alcohols above may be used alone or in
combination Qi AIMATEnTisIdmeyat 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 $petitically, 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. [00421
Vesicle particles folihed evittlecovepticnaiv esiciediog poshiops ¢ ke paiticelati ore sialepeosapositions
containing phospholipid) were lower in salt resistance and acid/alkali resistance and thus unfavorable
in stability Bvesstighe havingaceppefdtvas shsmbinarasnpledbaipw, dois possitiiéAd 4orm a new vesicle
by using the components according to the present invention, even if no phospholipid is used. The
vesicle forfe s @&%@@%%@%@ﬁtﬁﬁhﬁd’ﬁ%ﬁ stesthifsdetercratdrslyrapsasebly-soluble
substance%]%nd otggr% ng(geifu and ihq&can be used, for example, for transportation of active
ingredients’i ﬁlénbogy and for finproVerient of penetration and storage of such an active ingredient in
the skin. PO‘[@T 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 sphieBraksaling saluliemm Opacidiasalvion)olt is thug,yen gcellent in stability over
time. It is also superior in membrane flowability, which makes it possible to make an active ingredient
penetrate ahdlstoieddn thiniskirethekthardancaitht astiemefdhe, astive naragirni (00431 For
that reason, the vesicle composition according to the present invention can be used in wide application
shapes and@ansinedrydrate stariolisthetivanid greatieplsstiesnady o] padieddnctzey are possibly
superior in stability over time, even if the electrolytes described above are contained in the vesicle
compositiohtkyhensearire decarfintichrdgsraseneinee il is ot sled etonavethelegterations and
effects of the further electrolytes and scarcely-soluble substances and show not only its inherent
vesicle chat&l%tics B5GRERS the %Wé%@?@@ffgéé Basasa e B AROnEBY, and (C) are
inexpensivg, reliably,available raw materials, it is possible to provide the vesicle composition
inexpensiv%’ryﬁclilnﬂog rﬁﬁ%ﬁfl?ﬁ]ﬁ% 8@}55%% %_‘”f% ﬁéjglﬁlsncﬁﬁﬂgggﬁéﬁ’é? RdiGHRG HeQreas of
pharmaceuticals, external skin preparations, and cosmetics, by making the most of the favorable
characteristics of the vesicle. [0044] The vesidgle composition according to the present invention
preferably has a pH (20C) of 2 to 11, more preferably 3 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 (20C) 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
alactriec condiictivzitvy hinher than that of normal vvecieclea for evamnle in the ranace nf O 001 10 R </m



[00451 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

conductivithvithk produenaradelvantdgeaushk i ithe candasoesadbgtaliaverfrosd the point of the
stability of vesicle over time. [00461 The method of producing the product is not particularly
limited, an&?ﬁéé}htﬁé)ﬁ%c}%@d for example by preparing a vesicle composition and then mixing it with
any other c&g ents. Alternatively, it is also possible to obtain the vesicle composition,

simultaneo )5) the product is prepared in accordance with the method of producing the vesicle
composition as desgribed flbovigﬂgoo 71 . In 9%%{:%1 v?ri us additives norm Il%gused in the
pharmaceuticals, eXtStRHE! SKif prepatatiohe. Sha' (E¥hTatEe by W08 tegudfater, alcohol,

oits, surfacignisNIRkR0erF. paUEt Il lng ReeiR. R AMSISIm RIS aets, whigners, various

. er .
drugs such as antiinflammatory agents a activators, plant-, animal-,"and micro &<derived

extracts, flavoring,agents dnd the dikel-tray e Haed o ot 2 BitaRy FAMRONENLS in the range that

does not impair the advantageous effects of the invention. [004 The product according to the
present inventienomayath usel-itasyesbhnei gihia stesilecaompasition asaarsingda e present
invention is higher in skin permeability, which is a characteristic inherent to vesicles, and thus
preferably fises:inrextemalssitrrplepadations: and casihetits:obe -Haxathptesdfdas dosms of the external
skin preparations and cosmetics used include cosmetics in the forms of emulsion, cream, skin lotion,
beauty-car8Ufduits Baciostiahimpchgemodtstoh kel dhedematdsy e xtemaiidiugsanthdddms of
dispersion, ointment, liquid, agrosol, patch, poultice, and liniment. Examples [0049] Hereinafter,
the presenk{1 Wﬂ%@&wﬁféﬂ%pecifically with reference to Examples and Test Examples, but
it should be understood that the present.invention is noj restricted by these Examples. [0050] (Vesicle
ARsel Jé?i%l‘ée o?ﬁ%@iiﬁ%ﬁie\?@é ﬁ’?@éﬁr@c}%ﬁtﬁﬁe components

Cﬁmpos_itioq;\s ofI Examﬁ’ges 43 gggrimay; it iere ;
shown in t GOILMRS-9 .EX{{\ egn% %5? el t owin ctio rocess. A
vesicle comp?osition o? Example’13 (sam Ig?éﬁ[ﬁ? %g?}f’a%%%seb%%%lré%) ?g%gr%gﬁnge?%?nr%l% “to that of the

vesicle oo A4 FIeale 2 (SATEIR. A1 Fion Rl HFABEEDRS 5 BORIRIALLITS gRETPonent (A

polyoxyethylene (5 mole) phytosterol, the component (B) batyl alcohol, and the component (C)

cholesteropueie pileresh Btepnts Camperentsgelaciad e thereampereris L@ 17 were fused into a
solution under heat at 95C. Step 2: Purified water was added to the solution obtained in step 1, as the

mixture was kept cbhstanhavitsCplnd thermbdureewid sheltatetkin g dispeimikendmbive a dispersion.
Step 3: The dispersion obtained in step 2 was cooled gradually to 40C, to give each of the vesicle

compositioR§®f Eratiled Réosterobsare germra iHq(ROGNG enchoresicla pompbsition obtained was
approximately 4 to 5 and the electric conductivity (20C) was equal to or less than 0.001 (S/m). [00521
(Vesicle coﬁﬁl%(%ﬁf’o B Fsdtestarnbissismssierol. sampegiqinlHewstanvks srimesteseimples 1 to 3

of Table 2,components selected from the components. 18 to 20 were addgd to the vesicle
R BEIGHALET By (9 BHUEN o/ BEASGaEAL 15 A4 VG B BHAGBRBE of Test

compositionléacs) alnedrBy e pef%) uc
Exanzpl/es)&&g&ounds'_rhe vesicle composition of Test Example 1 had an electric conductivity (20C) of
0.36 (S/m).

[0018]

Examples of the alkylene oxides to be added to the sterol include
alkylenes having a carbon number of 2 to 5, such as ethylene oxide,
propylene oxide, butylene oxide, and ethylene-propylene oxides. The
average mole number of the alkylene oxides added is preferably 3 to 40, more

preferably 5 to 30, and more preferably 5 to 10.



The vesicle composition of Test Example 2 had a pH (20C) of 3.2 and an electric conductivity (20C) 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). Example 1811 Z-0Z*0to VO 0 =a' laathang j acueleg |
OOURfUg I 11:3LEZ HVIVIV H 1711 180J :

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 "POR sterols™) are preferable. The sterol skeleton and
the average mole number of ethylene oxide added are the same as those
described above. Hereinafter, they can be used alone or in combination of
two or more.

More specific examples thereof include polyoxyethylene cholesteryl
ethers such as POE (5) cholesteryl ether, POE (10) cholestery! ether, POE
{(15) cholesteryl ether, POE (20) cholesteryl ether, POE (24) cholestery! 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) phytosterol, POE (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) 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
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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 is 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)-CH: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 alkyl group having
a carbon number of 8 to 24. Examples of such components (B) include batyl
alcohol, chimyl alcohol, selachyl alcohol, monobehenyl glyceryl ether,
mon0"2-e:thylhexyl 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, batyl alcohol,
chimy] alcohol, and selachy! alcohol are preferable.

The amount of the component (B) monoalky] 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 te 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
invention 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,
cerebyosterol, 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-1 to -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 4:1, 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)+(C):(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 examples thereof include polyelectrolytes,
low-molecular weight electrolytes, and the like.

These electrolytes are used, for example, for provision of

12
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pharmacological actions (for example, dermatologically effective beauty care),
improvement of stability and storage 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
1s 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
morganic, 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 potéssium, 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,
amine acids, and sugars including pyrrolidonecarboxylic acid salt, edetate

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

13
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succinate salts, malate salts, L-alanine, B-alanine, L-arginine, I,-arginine
hydrochloride salts, L-asparagine monohydrate, L-aspartic acid, polyaspartic
acid, L-citrulline, L-cysteine, L-cysteine hydrochloride salt monohydrate,
Lreystine, 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,
Lr-serine, L-threonine, L-tryptophan, L-tyrosine, L-valine, Lra-aminobutyric
acid, glucosamine hydrochloride, and sodium glucuronate; and the like.

Examples thereof for the inflammation prevention application
include 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
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carbonate; amines such as monoethanolamine, diethanolamine,
triethanolamine, isopropanclamine, diisopropanolamine,
triisopropanolamine, and 2-amino-2-methyl-1,3-propanediol; and the like.

Examples of those for the pH (acid regioﬁ) 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, etc.) such as hyaluronate
salts and chitosan hydrochloride or the glycopeptides thereof, plant-derived
polysaccharides such as galactomannan, seaweed-derived polysaccharides
such as carrageenan: microbe-derived polysaccharides such as xanthan gum;
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, cyclic ATPs,

15
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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 advaﬁtageous
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)), Ca?* 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, 313(19786)), freeze/saw fusion method (M.
Kasahara, J. Biol. Chem., 252,7384 (1977)), W/O/W emulsion method (S.
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]

16
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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

17
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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 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 propvlene 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,

[0041]

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

malkes it possible to make an active ingredient penetrate and stored in the

19



H v Component 1(A) Polyoxyethylene (5 mole) phytosterol 1*11 VA) Polyoxyethylene (10 mole)
phytosterol [*2] [(A) Polyoxyethylene (30 mole) phytosterol [*3] [(A) Polyoxyethylene (5 mole)
cholesteryl ether 1*41 | (A) Poly-oxyethylene (10 mole) cholesteryl ether P151 1Polyoxyethylene (20
mole) hydrogenated castor oil 1161 [La] %03 toraismotla %02 pufgoildsogd uneg Soo _
painuellolp-41 | HEstearoylalanine sodium 1(B) Batyl alcohol Selachyl alcoh_ol 1 F(B) Chimyl alcohol
Cetearyl alcohol lormsawto(D)1 (C) Phytosterol f(C) Ceramide 2 Vitamin_A oil (E) 1_,:_%-butylene
glycol (D) kkascarbiccaeitharglucnsidetity) SlivieacielviDheediignhbydroxide (E) Purified water
-Component (A) ' component (0 (Com onent (A) + component (C)) com. nlnent_(B) <Evaluation>
(Immediateﬁg}%fdr preparation) Maltese cross image (40C, 2W) Maltese cross image (40C, 2W)
Presence of precipitation . o _

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 3 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, ie., 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 liniment.

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) cholesterol 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 obtained 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 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)

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 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 40°C for 2 weeks in order to determine whether there
18 precipitation.

[0057)

(i) 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 observed.

(ii) Criteria of precipitation

Al 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 electron 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 presezﬂ: 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 (DSC) in a heat-flux differential scanning
calorimeter (SIT NanoTechnology Inc.) The samples of Example 2 and 13

were referred to respectively as samples A and B.
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IZ*0 Balance 111:11 1:P J v v Component (A) Polyoxyethylene (5 mole) phytosterol 1* 11 [gd
mmisogAid mom op ouatitirmAxo/Ciod ( VA) Polyoxyethylene (30 mole) phytosterol [*31 (A)
Polyoxyethylene (5 mole) cholesteryl ether 1%11 (A) Polyoxyethylene (10 mole) cholesteryl ether
1*-51 Polyoxyethylene (20 mole) hydrogenated castor oil 1%1 Hydrogenated soy bean phoimholipid
80%, cholesterol 20% 1"71l N-stearoylalanine sodium (B) Batyl alcohol i(B) Selachyl alcohol 1(D)
Chimyl alcohol Cetearyl alcohol prialsafogo(a)! (C) Phytosterol (C) Ceramide 2 Vitamin A oil (E)

1,3-butylene glycolVekj:leasepoisi 6id20Reasig8es 2 and 13 did not have the
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 8) are thermodynamically stable.

[oo61]
(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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(D) Citric acid 1 (D) Sodium hydroxide (E) Purified water Com2onent (A) : component (0 (Corait (A)
+ component (C)) com ionent (13) <Evaluation> (Immediately after preparation) Maltese cross image
(40C, 2W) Maltese cross image . (40C, 2W) Presence of precipitation_-'ON 71 I 7:10fl Z1 EIl1ll
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(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 énd 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, 0.3 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 (I-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:o in Fig. 4, ANS: Cin Fig. 4).  In addition, the ratio (Pang/Pops) of the
fluorescence polarization value (Pppr) 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-1)/y+1o)]

P: fluorescence polarization value; I parallel polarization intensity: and I.:
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F-(=t1 1(9 GO] [00551 (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.
[00561 (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 40C for 2
weeks were observed under the crossed Nicol of an polarization microscope (produced by Olympus
Corporatioryigicétpuhinatioinfinheibiarthere 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,[B86Kvesicle 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 mankf Asdifetenaesdimeydstorstine an ehiinsref feechwrittadeitiross dmages easily
observable, although the number was not many. C: There was no maltese cross image observed. (ii)
Criteria of pIBERNEHGATAVEH R HakssiclreRINNEBS SBabiodten of migiesnms preemphansn
observableﬂlor%g 1Jrir;'%croscope, but the amount thereof is limited. C: There was intensive precipitation
observed, poss?b y cgiJsing problems [0058] The vesicle composition of Example 2, which was
superior in stability ime,: upjecteq t le X-ray scattering spectrum. measurement in
a high-brightness s%%%@gr%ﬁelgiﬁagsjic)fa%t?tle%r%eg%(%\%acgg @gfée b“?gffc?ela%sﬁ% oarlcg)gragr .%goshown in
Fig. 1, the yRsigheegemppnitinpshores praks chatactelstizmflamslianstycitie i brrmg!-angle
X-ray scattering spectrum. In addition, the presence of multilamellar vesicles was examined by
using a transipishiongelecanvhigiaseenectrEVic(phosphetungrticiaciticonating): s $hewn in Fig. 2,
the TEM observation also gave a multilamellar vesicle image indicating a multilayer structure. [00591
The resultshabavecdeimonstbateth 8o thebidsicleyctmepositionh docandingiorthé presenp invantion
(vesicle compositions of Examples 1 to 15 and Test Examples 1 to 3) had a multilamellar structure.
They also SRS E Sxcellent stability over time. 100601 (Test for confirmation of thermodynamic
stability of vesicles The vesicle compositions of Examples 2 and 13 were subjected to differential

scanning calorimetRA(BRCY R haadnde aferania S ?r?g'léa%ﬁh%‘t’éﬁstéﬁ' NanoTechnology Inc.)
The samples of Ex; Ep)gleo 0%113 were referred io r%sgegttg%@s samples A and B. Vesicle
composmon.s.oP%Sxamp es gnopf‘é H% HHVE the 2AGGwe '&b@ﬁ? ffE88hénding to the gel/liquid
crystal tang R EmASEANIDID e GO 4030 B St RE SR RS PR Bt e

thermodynamically stable structure. -
flowability by the hydrophilic and lipophilic groups is disturbed significantly

by addition of an electrolyte NaCl and that the vesicle compositions were
inferior to the vesicle compositions of the Examples.

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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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. [0061] (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 GO are
shown in Table 1. Separately, NaC1 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 50C for 14 days
was examinesi &y mentednrgibe kadsmissiomeoefficient. 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, tHEhssitle compbsitiony vserm fauocabliistabic by entirem taver mttien &n electrolyte,
L-ascorbic acid 2-glucoside, citric acid, or sodium hydroxide, was added thereto. As obvious from
the results ¢BBctsd Jedielssraereifigtotitet s deaskibéntivaotslele congssiitons of Examples 1
to 15 and Test Examples 1 to 3) were superigr in stability over time even in the copresence of
eIectroIyteé%ﬂﬁdﬂ@gé}&é‘?élﬁaﬁ'fﬁ@eréﬁﬂﬁﬁ PBEERAYHREE on membrane flowability of vesicle) The
membrane flowabil'it%/ of the vesicle &(g{];@to?ition of rr%glf 2 was examined by me%surement of

i fetotnd QSRR OVESE  SATER S50 CHBRaA NG Exmples 8

fluorescence polarlzaWcﬁ‘j‘"nS vaie"
and 9 were iy esj iti f Camparative, Examples 6 and 7, except
that L-asco%g%gﬁ%ggg?ﬁ?%?ﬁ%éo%ﬁ%?ﬁg roxégg\%vsg?ea%(% aaé%%‘é?gln%f ﬁ%gn@l%r rane flowability
of them was; gualyatedyEagh-samplewas pdivsipd Ja gl aoacantiiion 2083 RA-5%.  The
device used for determination of the fluorescence polarization value was a fluorescence photometer
RF-5300 (zabsfagiisgt;by Shimadzu Corporation). The reagents used were DPH
(1,6-dipheny1-1,3,5-hexatriene, excitation light: 360 nm, fluorescence detection: 430 nm) as oleophilic
fluorescend@(6be and ANS (1-anilinonaphthalene-8-sulfonic acid, excitation light: 380 nm,
fluorescence detection: 465 nm) as hydrophilic fluorescence probe. The fluorescence polarization
value was @‘éié@l’él&ﬁ]éﬁc‘aiamg%’f{he formula below and plotted along the left axis in Fig. 4 (DPH:0 in
Fig. 4, ANS: Oin Fig. 4). In addition, the ratio (P.k9s/PDPH) of the fluorescence polarization value
(Pupp) when DPH %&&&g@me&wmyﬁ%?%ﬁmya&@#@né)w@wANs was used was
determined and plotted al he right axis of Fig. 4 (A in Fig. 4). [0063] [Formula 1] P = [(llIl -) I (Il +)]
P: quorescgﬁgglgz(ﬁgﬁlzg%Fgrg %/él %,S(Igﬁ%%peaig?celf)gmarization intensity; and Is: vertical polarization
intensity [0 71 It is thus possible to determine mobility of the hydrophilic and lipophilic groups in
the vesicle, allowing evaluation of microscopic membrane flowability. As shown in Fig. 4, in the
case of the(gsiglesemposition according to the prgggrt iyention of Example 2, the PANS /PDPH
remained almost without any change even when an electrolyte NaCl was added, indicating that the
balance of mgtebiana didwability by the hydrophilic and lipaghilic groups are preserved. On the
other hand, as shown in Figs. 5 and 6, the vesicle compositions of Comparative Examples 8 and 9 had
a significartl{ #betudting PANS/PDPH ratio. It indicates that.the balance of membrane flowability by
the hydrophilic and lipophilic groups is disturbed significantly by addition of an electrolyte NaC1 and
that the vesicisie gignBsvere inferior to the vesicle cofpositions of the Examples. Because
the balance of membrane flowability in the vesicle particles according to the present invention was
preserved,%t@iﬁ?f’s‘@?ﬂ)le by using the vesicle according to tﬁeopresent invention to make an active
ingredient etrate and stored in.the ski d enhance the action of the active ingredient. [0065]
et 3 Te ONoke 17 i

The results above 8‘%%%%55&?%%%% e vesié compositi according to the present invention

(those of Eéa\l}gglgisejcégnﬁ}gﬁ%ﬁ[ %:ftlg@ggqlg%l to 3) Werg‘%uperior in stability over time, particularly

in salt resistance and ac resistance. Thus, the vesicle composition according to the

present invenfjopisconsidetes:ioie anpseparation that cag possibly incorporate an active ingredient
under a wide range of conditions. It was also found that it is possible to form a vesicle, using at

least a sterglgikelefd poenigiiegnenionic surfactant and apnonoalkyl glyceryl ether as raw materials,
even if phospholipids such as lecithin are not used substantially.

9 Purified water balance

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

(Note 2) produced by Eisai Co., Lid.

32



[0066] Example 16: Ointment An ointment was prepared with the components and by the
production method described below. [0067] (Component)(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. [00681 (Production method) A: Components (3) and (4) and part of component (9) were mixed
and kept ufgiegsieat at 75C. B: Components (1), (2), (7), and (8) are mixed and kept under heat at
75C.

(Production method)

A: 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 kept 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 (6) was
added thereto, to give an ointment.
[0069]

The ointment of Example 16 was an cintment 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 glycoi 5.0
3 Lactic acid 0.05
4 Sodium lactate O.i
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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C: B wasadded 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 production method
described below. [00711 (Component) and by the (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 8.3 AMethylcparpoxithenzgdaia adpdeFiavoring agent 0.05 9 Vesiclgygpmposition of 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: 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.

[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 aleohol 0.5
6 Squalane 8.0
7 Carboxyvinyl polymer 0.1
8 Methyl paraoxybenzoate 0.1
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10 Purified waterbalance [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; A was added to and
mixed with B; and component (9) was added thereto, to give a skin lotion. [00731 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 aci¢ SalytxyeHydenei {0 mole) sorbitan 0.5 3 Glyceryl mangstearate 1.0 4 Stearic acid 0.5 5
Behenyl alcohol 0.5 6 Squalane 8.0 7 Carboxyvinyl polymer 0.1

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)

At 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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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 [0076]
(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. D: Components (10), (11), (13) and
(14) were added thereto, and the mixture was mixed uniformly, to give an emulsion. [0077] The
emulsion ot ExgInpde 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) an
ether-based nonionic surfactant having a sterol skeleton and (B) a monoalkyl glyceryl ether. 2.The
vesicle composition according to Claim 1, wherein the constituent membrane contains a
vesicle-forming auxiliary addlitiesially cscpmpooent¢@p¥Ssing vesicieleomzpdaaision according to Claim
2, wherein the component (C) vesicle-forming auxiliary is one, two or more compounds selected from
sterols andC&raintitt Yﬂ?ﬁ’@%@ﬁ:@@éﬁip@%&ion according to Claim 2 or 3, wherein the content ratio
of the comwent Aglto éhﬁ% component (C) ?y mass, (A):(C), is 1:4 to 4:1. 5.The vesicle composition
according t rﬁ}lo & ﬁﬁst‘)é)][)doa_l’lc surfactant having a sterol skeleton and

(B) a monoalkyl glyceryl ether.

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, (4):(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 (O) to

the mass of the component (B), ((A)+(C):(B), is 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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wherein the content ratio of the total mass of the components (A) and (C) to the mass of the
component (B), ((A)+(Cp:(B), is 12:1 to 1:12. 6.An external skin preparation, comprising the vesicle

composition according to any one of Claims 1 to 5. 7.A cosmetic, comprising the vesicle composition
according to any one of Claims 1 to 5.

7. A cosmetic, comprising the vesicle composition according to

any one of Claims 1 to b.
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