WD 2008/ 072507PCT/ JP2007/ 073428 DESCRI PTI ON SKI N EXTERNAL PREPARATI ON
IN THE FORM OF WATER- I N-O L EMJLSI ON COVWPRI SI NG CERAM DE Techni cal
Field [0001].The ent invention relates to skin exter
preparati o&b,m%@gﬁpeci fically to skin external prepargﬁ[‘gﬁgmfoﬁu%e
formof water-in-oil enulsion. Background Art [0002] At the present
day, one of the major problens in the dermatological field is an
exponential increase in atopic dermatitis. The causes of atopic
dermatitis have not been clarified in detail, but atopic dermatitis
is considered to be caused by a pPEFSRIYVII factors such as
hypersensitive reaction of the skin to broad chem cal substances.
Ther ef or EXIEKERTERNRD t PREPRRAEHON ity Jdiic FO8M 8F WATRRTEY - Qi SHEHSEON
into a living body is required. However, a conponent contained in a
skin external preparation to BeMBBAPENGtEERAMELSY skin care may
provide a stimulus to the skin. In order to prevent the stimulus, it
is consi®raledaad Béedffective to enhance the barrier function on the
bottom of the horny |ayer by delivering a ceram de or the like to
near thel®MErlfi s acrBbs theehantny irsyeertipBat ealabegunent skinandxfyrnal
However, ceram des have |ow solubility to water and | ow solubility to
oi | and pA4Da2A80AE25MRET/ SFRO0TI 13428 hayri ey t8ihil cukbp8Sat Dons
production of formulations. Accordingly, a technology for pronoting
sol ubi | ity e EFokaserolaterruhabidnemsiHh@ pseudo- ceram de (cerani de
derivative) has been devel oped (Patent Docunent 3). However, even if
a skin external preparation produced by such a technology is
adm nistered to the skin, it is very difficult to deliver a ceram de
to near gh&deumsark0003] As neans for delivering a ceram de across
the horny layer, neans for formng a mcrosphere of a lipid bilayer
menbr ane fR@8t her wyth p i pk.d, or e _Li has .been devel oped
e[Docuq YAt e g@%%o%%éggyd%dci?%? 5 [Eg‘eel ?n\?e—’rof o‘?rogblemso i

(Pat ent ment 4). The t ates
ceram d cr Qrny layer, but_even applying the technol ogy, it
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| ayer an di%.not achpeve sufficiepnt exertion of the effects of
cer ani dESTRATER n eXter FATS5Fepdf afitgRic dermatitis have not been

clarified in detail, but atopic dermatitis is considered to be
caused by a plurality of factors such as hypersensitive
reaction of the skin to broad chemical substances. Therefore,
skin care to prevent introduction of chemical substances into
a living body is required. However, a component contained in a
skin external preparation to be administered for skin care may
provide a stimulus to the skin. In order to prevent the
stimulus, it 1s considered to be effective to enhance the
barrier function on the bottom of the horny layer by
delivering a ceramide or the like to near the dermis across
the horny layer (Patent Documents 1 and 2). However, ceramides

have low solubility to water and low solubility to oil and



[ 0004] On the other hand, organically nodified clay minerals such as
organically nodi fied bentonite and di nmet hyl di st earyl anmoni um

chl ori de- ctorite are used for stabilization

wat er - i n- (I;%le(ﬁz];”5 ﬁﬁzsjlaZn (Patent Docunents 5 and 6). Hovvevlgdﬁrr”"'ap2007{?73428

external preparation conprising an organically nodified clay m neral
together with a ceramde is unknown at all. [0005] Meanwhile, a skin
external preparation in the form WO 2008/ 072507PCT/ JP2007/ 073428 of
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ski n external aratlonlnthef r n
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representati ve exangl es thereof include stig st er Si tost erol, gd
canpest 8f6 .PeSFc e téP%F%nJRnB\?ﬁuPﬁnhagz I‘gcf"?eevﬁr t oeven +
synchroni ze netabolic cycles of epidermal cells in skin an
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structure in a liposone or the like (Patent Docunents 10 and 11).
However adaiskpheerdetraltlipr epitat i 6 iF tYREY ofhfBicalwater Sediger a
enul sion conprising a phytosterol together with a ceram de is unknown
at all. ce@eaippehowhedze, tlee odsrmisked silicones are generally used
for a skin external preparation such as a cosnetic, and a conbi nation
use of d001063%s-| i nkksl medn= oher alel larexdngniadecirsmkdewac{dss Exanpiely
see Patent Docunent 12). However, a skin external preparation in the
f orm of 1aywat erméan®i lfoeMuf Gieing oRPrmbengsptteor gafii cal Ly piddi$ilever
clay mneral and a cross-linked silicone is unknown at all.

[ 0008] [ Rat@®rtnPociyiitthal] WO 99/245908s it iaiiid Dogurseiet P1k&\Ohas been

02/ 006225
developed (Patent Document 4}. The technology facilitates
delivery of a ceramide across the horny layer, but even
applying the technology, it is difficult to sufficiently
deliver a ceramide across the horny layer and did not achieve
sufficient exertion of the effects of ceramides in a skin
external preparation.
[0004] On the other hand, organically modified clay
minerals such as organically modified  bentonite and
dimethyldistearylammonium chloride—-modified hectorite are used
for stabilization of a water-in-oil emulsion (Patent Documents
5 and 6). However, a skin external preparation comprising an
organically modified clay mineral together with a ceramide is

unknown at all.

[0005] Meanwhile, a skin external preparation in the form
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of a water-in-oil emulsion comprising a diester of an N-
acylated acidic amino acid is known (see Patent Documents 7, 8,
and 92). However, a skin external preparation in the form of a
water~-in-oil emulsion comprising a diester of an N-acylated
acidic amino acid together with a ceramide is unknown at all.
[0006] Phytosterols are lipids which are contained in a
plant body and have a sterol skeleton, and representative
examples thereof include stigmasterol, sitosterol, and
campesterol. Such components are known to have an effect to
synchronize metabolic cycles of epidermal cells in skin and an
ability to enhance the strength of a septum having a bilayer
membrane structure in a iiposome or the like (Patent Documents
10 and 11). However, a skin external preparation in the form
of a water—-in-oil emulsion comprising a phytosterol together
with a ceramide is unknown at all.

[0007] Meanwhile, cross-linked silicones are generally
used for a skin external preparation such as a cosmetic, and a
combination use of a cross-linked silicone and a ceramide 1is
known (for example, see Patent Document 12). However, a skin
external preparation in the form of a water-in-oil emnmulsion
comprising an organically modified clay mineral and a cross-
linked silicone is unknown at all.

[0008] [Patent Document 1] WO 99/45900

[Patent Document 2] WO 02/006225
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[Patent Document 11] JP 8-40823 A

[Patent Document 12] JP 2001-151628 A

Disclosure of the Invention

[0009] An object of the present invention is to provide a
technology for delivering a ceramide across the horny layer to
sufficiently exert the effects of ceramide. Specifically, an
object of the present invention is to provide a skin external
preparation comprising a ceramide, which enables sufficient
delivery of a ceramide in the skin external preparation across
the horny layer to near the dermis when the skin external
preparation is applied on the skin surface.

[0010] The inventors of the present invention have been
made extensive studies to achieve the above-mentioned objects.
As a result, they have found out that a skin external

preparation in the form of a water-in-oil emulsion comprising
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JP 8-20529 A [ Patent Docunment 10] JP 2004-230173 A [Patent

Docunment 11] JP 8-40823 A [Patent Document 12] JP 2001-151628 A
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a ceramide, an organically modified clay mineral, a diester of
N-acylglutamic acid, and a phytosterol can sufficiently exert
the effects‘ cf the ceramide, thus accomplished the present
invention.

That is, the present invention is as follows:
[0011] (1) a skin external preparation in the form of a
water-in-oil emulsion, comprising a ceramide, an organically
modified clay mineral, a diester of N-acylglutamic acid, and a
phytosterol;
(2) the skin external preparation according to Item (1),
further comprising a crosslinked dimethicone;
(3) the skin external preparation according to Item (1) or
(2), wherein the ceramide is comprised in the form of a
liposome or a niosome:
(4) the skin external preparation according to any one of
Items (1) to (3), wherein the organically modified clay
mineral is hectorite modified with a quaternary ammonium salt;
(5) the skin external preparation according to any one of
Items (1) to (4), wherein the diester of N-acylglutamic acid
is di(phytosteryl/octyldodecyl) N-lauroylglutamate;
(6) the skin external preparation according to any one of
Ttems (1) to (5), wherein the skin external preparation is a
cosmetic for protecting skin from external chemical

irritation; and



Di scl osure of the Invention [ 0009] An obj ect of the present invention
is to provide a technology for delivering a ceram de across the horny

layer to s@bfjsdiBndhy exert the effects of ceram de. Spﬁ?ﬂ/jﬂzﬁ@}obéﬁzs an

obj ect of the present invention is to provide a skin externa
preparation conprising a ceram de, which enables sufficient delivery
of a ceramde in the skin external preparation across the horny |ayer
to near the derms when the skin external preparation is applied on

the skin(surfate $0010Etherhayent-ebsratibie fHRs@Ahg VENLhYN iRV eor
been nmade extensive studies to achi eve the above-nenti oned objects.

As a restdms they thave )f ound Ul that skiskicRtexhgingkcPLERRISL PO ko
the formof a water-in-oil emulsion conprising WO

2008/ 0723RARGH-1RP200%, 043448181 £&T A ﬁgjﬁg gnical l'y nodified clay
mneral, a &ieStér%ger?acylg ht%ﬁ?ﬁgééﬁ and a 5hytosterol can
sufficiently exert the effects of the ceram de, thus acconplished the

present invention. That is, the present invention is as follows:
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emul si on, risi & de’ - an organt cally nodified clay
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conprising a crosslinked dinethicone; (3) the skin_external
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conprised in the formof a |iposone_or a niosoneg,
mineral, a diester of N-acylglutamic acid, and a phytosterol

as essential components.
[0013] (1) Ceramide

A skin external preparation of the present invention
comprises a ceramide as an essential component. In general,
seven types of ceramides, ceramide types 1-7, are known, and
all of the ceramides can be used. Of those, ceramide types 2
and 3 are more preferable, and ceramide type 2 is particularly
preferable, and N-stearoyl-dihydroxy-sphingosine is especially
preferable. Commercialized products of the ceramides are
available, and they may be purchased and used. Preferable
examples of the products include “Ceramide I” (manufactured by

Cosmo Pharm) containing N-(27-octadecanoyloxy-heptacosanoyl)-

phytosphingosine (type 1) as a component, “Ceramide TIC-001”
(manufacitured by Takasago International Corporaltion)
containing N-stearoyl-dihydroxy-sphingosine (type 2) as a

compeonent, “Ceramide III” (manufactured by Cosmo  Pharm)



(4) the skin external preparation accofding to any one of Itens (1)
tqQ (3), wherein the organically nodified clay mneral is hectorite

nodi fi ed mﬁkﬂwamﬂgﬁgernary ammonium salt; (5) the skiaggi&ﬁﬁyﬁt%us

preparation ‘according to any one of Itens (1) to (4), erein

di ester of N-acylglutamc acid is di(phytosteryl/octyl dodecyl)

Nl auroyl glutamate; (6) the skin external preparation according to
any one of Itens (1) to (5), wherein the skin external preparation is
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[0014] Those ceramides may be contained singly or in
combination of two or more. The ceramide content in a skin
external preparation of the present invention is preferably
0.02 to 5% by mass, more preferably 0.01 to 2% by mass.

A ceramide has an effect of reinforcing a bond betwesn
horny layer cells to improve skin barrier function.
[0015] {(2) Organically modified clay mineral

A skin external preparation of the present invention
comprises an organically modified clay mineral as an essential
component. The term “organically modified” as used herein
refers to allowing an organic compound to strongly or lcoosely
bind to a part of a clay mineral via a covalent bond or an ion
bond to impart a part or all of properties of the organic
compound to the <clay mineral. Examples of a method of
organically modifying a clay mineral include: a method
comprising preparing a guaternary ammonium salt of an organic

compound and a clay mineral and allowing the organic compound



pref erabl e. Coomerci al i zed pr oducts of the ceranides are avail abl e,
and they may be pur chased and used. Preferabl e exanpl es of the
products i Geramde |" (manufactured by Cosnp PI]?,{)I) j Ng
N-(27-oct ‘gecanoy:f oxy- hept acosanoylL) - phyt osphi ngosi ne y%g&%uﬂégg a
conponent, "Ceram de TIC-001" (manufactured by Takasago International
Cor por at i on) cont ai ni ng N-stearoyl -di hydr oxy-sphi ngosi ne (type 2) as

a conponent, "Ceramde 11" (manufactured by Cosnmo Pharm WO
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function. [0015](2) Organically nodified clay m neral A skin

ext er nahnpeepee el vobhithehs lavegdnerphvent PoRt tomprrbepraferable.

or ganically nodified clay mneral as an essential conponent. The term
"organi ¢ablgl nodi f iTha' amaisedalrar eemmpsfiens selal | 9 n@eanuéﬁéani@r
conmpound to strongly or loosely bind to a part of a clay mneral via
a coval epjahbeal by amdioiyiendat ocilapar hinepakt s abdt ofpagntdperitirdy
of the organic conpound to the clay mneral. Exanples of a nethod of
or gani calhyts@di bitngxanpliay el iincllude: @ gehhodndompfesrad to
preparing a quaternary ammoni umsalt of an organic conpound and a

clay m geratgandalihew ng the opdadtéente@ipdenda Wbw-molecular-weight
2008/ 072507PCT/ JP2007/ 073428 to bind to an anion noiety of the clay

m ner al . ugegrﬁ‘ag?t RAthotQURN | $4119. Prepariny areachexydverdGioh, of i@nis
or gani ¢ “‘conpound and a clay m neral and all ow ng the organic conpound

to bind,t.0ea, 6Bl 00 MILL Y, OL o hEuLd a¥efi B8EALd 3R @ tHOSEBndd®nal

met hod gorrprl sl ng preparing a quater nary ammoni um salt and a cl ay
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of the cPa m ne particul a erabl e 0016] The quat ernary

a ni u[:no%%ggnteg be usedcgn(%rrentlonal skin external preparation as a

quaternium. Among those quaterniums, a quaternary ammonium
salt represented by the following chemical formula (1) is
preferably used, and particularly preferable examples thereof
include stearyltrimethylammonium chloride,
dimethyldistearylammonium chloride, ‘ and
benzyldimethylstearylammonium chloride. In particular, a clay
mineral organically modified with stearyltrimethylammonium
chloride, dimethyldistearylammonium chloride, etc. is

preferable because it can form a stable water-in-oil emulsion.



organically nodifying a clay mneral is not 5articu|ar|y limted, but
exanpl es thereof include a conpound referred to as "quaterniun. The
quat erni um.j, s nmol ecul ar - wei ght quat ernary ammoni u 1,1 he
pr esent iﬂb@ﬁ?@%%g%$t is preferable to use a conpound rggﬁg%@Véﬁg?%
the International Nonenclature Cosnetic Ingredients (INCI) or a
conpound contained in a conventional skin external preparation as a
quat ernium Anong those quaterniuns, a quaternary ammoni um salt
represe?bgg gy the following chemcal fornmula (1) is preferably used,
and par |ch rly preferabl e exanpl es thereof '

i ncl udest earyl tri met hyl-afmoni unchl ori de, di net hyl di st earyl ammoni um
chl oride, and nzyl di net hyl st earyl ammoni um chl oride. In particul ar,
a clay Yineralﬁgrganica ly modified with stearyltrinethylamoni um
chl oride¢, dinethyl di stearyl aomoni um chloride, etc. is preferable
because|i tReamN-ormfBs sfabl® water-in-oil emulsion. WO
2008/072507PCT/pP2007/073428 [00171) [0018] I n the Chem cal formula
(1), Rl|represeqyts an alkyl group having 10 to 22 carbon atons, R2
represenpts an al kyl grolip having 10 to 20 carbon atons, methyl group,
or benzyl group, R3 and R4 represent nethyl groups, and X represents
a hal ogen atom [0019]On the other hand, the clay mneral to be
organically nodified with a quaternary amoni um salt (unnodified cla
m ner al J[00d8hot parImcthertheniasl dprasilbord)asRut reBraselsy A ekl
used for a conventional skin external preparation. Exanples of the
clay m pevap uUsediforli@ to 22 carbon atoms, Rp represents an alkyl

group having 10 to 20 carbon atoms, methyl group, or benzyl
group, R3 and R4 represent methyl groups, and X represents a
halogen atom.

[0019] On the other hand, the clay mineral to Dbe
organically modified with a quaternary ammoniuﬁ salt
(unmodified clay mineral) is not particularly limited as long

as it is a clay mineral used for a conventional skin external

preparation. Examples of +the clay mineral used for a
conventional skin external preparation include: smectite
including hectorite, bentonite, and montmoerillonite;

kaolinite; illite; marine clay mineral {sea clay); desert rose
clay mineral; and pascalite. O0f those, hectorite, bentonite,
montmorillonite, and kaolinite are preferable because of the
excellent ability to stabilize a water—-in-~oil emulsion.

(00201 As a method of producing an organically modified

clay mineral, a method of modifying a clay mineral with a



conventional skin external preparation include: smectite
_includinghectorite, bentonite, andnontnorillonite; kaolinite; illite;
mari ne cI ,(sea clay); desert rose clay m ner ,
pascalite. &%{&ﬁ{)gg hectorite, bentonite, nontnorill 0?}1}*({%@1@0&@73428
kaolinite are preferabl e because of the excellent ability to
stabilize a water-in-oil emulsion. [0020] As a nethod of producing an
organically nodified clay mneral, a nmethod of nodifying a clay
m ner al ;W?a 2207PCH4 4 P2Q7/ QU328 Quial er nar Bént%@%b%lm
sal t mn?¥g%e]%% cri %Qﬁglgzan enbo #nent An unnodi fied clay mneral
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organically nodified clay mneral to be used in the present

i nvent | added tadtbeat | débyolrdd drganptariy nbek f is@@ueitayChi reradle g e
used in the present invention can be obtained by performng vacuum
concent amhowhut 0 sehbveishepdespeaisky nedi Um Wit hdd# r dyovimagst he more
di spersoids by filtration, followed by drying. The resultant .
organi catéyermsli§i @d 5cl ay riFter al imsapul vér i Zeel ianoond defi rEdrsirsed
The particle dianmeter is preferably 1 to 1,000 pm [0021] The

or gani Cahhydipikdi edagl aynai-aeral Ro shenused driatlhe pesent onn\hervtingn
may be prepared as described above or may be a comrercially avail able
product 5, 8QMe; Olcoa@eRBEGbAl | yan WBr2RQ8L0 7228 P2ZCR1ADE3428 skin.
avai l abl e organically nodified clay mnerals are used for a skin

ext ernape ]5§pag@1tfﬁmgsucehés & SOsmige.  Pref erallveexagpl e wafatibe,
comercial Ty avail abl’é organi cal'ly nodified clay minerals include
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" Bent one enentls and
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of ntis e content of organi cal’l

nodi fi ed cla¥ m ner al
inven J_on -

Ai@ernatlvely, th organically modified clay
mineral to be used in the present invention 'can be obtained by
performing wvacuum concentration to remove the disperse medium
without removing the dispersoids by filtration, followed by
drying. The resultant organically modified clay mineral 1is
pulverized into a desired size. The particle diameter 1is
preferably 1 to 1,000 pm.

[0021] The organically modified clay mineral to be used in

the present invention may be prepared as described above or

may be a commercially available product. Some of commercially
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the skin external preparation of the present invention is preferably
0.5 to 10% by nmass, nore preferably 1 to 5% by nass. Meanwhile, the

content of_organically nodified clay mineralis preferab 00
ti mes by n’é’?sz,%ost’f]&?"éﬂpréferabl y 0.05 to 50 tines by nassi’%(ﬂ‘ngg%f&%zsl

ceram de. The organically nodified clay mneral works to form
water-in-oil enulsion having a high internal phase. [0023](3) Diester
of N-acyl ated gluatam c acid A skin external preparation of

the PreSSil YNt b 00 SOUD SeRod £l &9t 8107 MAnhal ofr 8! uakaM for o

acid as an‘éssenti al” conponent . e nunber “of ‘carbon atons o

acyl gro in the_ diester of acyl ated glutamc acid.i.s pr

10"t 0 50 P et B B o P T TP o S4B | adil CPRRCCEFe hogf ogeaunLe
may be saturated or saturated gr . _For, .exanpl e, 2-. ethyl hexanayl
group, 1SHATRESgr 86p, Ity r PEPBSFCErbip, FRATELy! N C ar Byp tied
group, behenoyl group, ol eoyl_ group, . WO 2008/ 072507PCT/ JP2007/ 07342
i sost earyAY gr Melﬁplrﬁl e 1%tup %r%e'ﬁ?@fcgr%lﬁa&ylé‘m%§gme§&%6§s
group is particularly preferable. [0024] Further, the diester of i
N acyl ath&ftgirdtaniaclgbivhdar it erat yoh dbarkore ed®8r &Fom: BépMsrEYSs
glutam c acid. The nunber of carbon atons of each al kyl group forning
the dialdnd edeszyildipeshylabryrylamngolwerepdidiiedr eheciiingte2 t §01
18. The al kyl groups in one nolecule of diester nay be the sane or

di f f er entndekhéhal lpimegedupBrayoher A7 brarehdtlendmidga., or ring
structure. For exanple, octyl group, lauryl group, cetyl group,
stearyl [ony, isostTharygbngeotupet betwmdccairlgumoedidiiylddadegyhigeoap, in
phyt osteryl groups such as canpesteryl group and sitosteryl group,
and choligsd esyhingr extpe pif£l prefepaaliteéon [OO25h& skrasexterinatention is
preparation of the present invention nmay conprise one kind or in

conbi natdefadio ars Y e 0kl mas refssgi eloees pebrirapyl at edogbeat B fass.
acid. For exanpl e,

di (chol as&d8flihkehemd /@Sﬁﬁér@dgﬁYBfﬁbﬂlﬁé‘éP}@ -ho@i Hl&Bt8ay mineralis
di (choresteryl/octyl dodecyl)N-| auroyl -L-gl utamat e,

R

50 times by mass that of ceramide.

The organically modified clay mineral works to form
water-in-o0il emulsion having a high internal phase.
[0023] (3) Diester of N-acylated gluatamic acid

A skin external preparation of the present invention
comprises a diester of N-acylated gluatamic acid as an
essential component. The number of carbon atoms of the acyl
group in the diester of N-acylated glutamic acid is preferably
10 te 30, and more preferably 12 to 18. In addition, the acyl
group may be saturated or unsaturated group. For example, 2-

ethylhexanoyl group, lauroyl group, myristoyl group, palmitoyl

group, stearoyl group, behenoyl group, oleoyl group,

11



preferable.D (cholesteryl/octyldodecyl)N—fauroyI-L< glutaimate is a
particularly preferable. [0026] A diester of N-acylated glutamc acid

can be progyGggdyspsondensing glutamc acid and an acylpéﬂhg&gg%v%?

the presence of an alkaline to produce N-acylglutam c acid an

2008/ 072507PCT/ JP2007/ 073428 perform ng dehydrati on condensati on

bet ween N-acyl glutam c acid and an al cohol corresponding to a group
that forns an ester together with N-acylglutamc acid in the presence

of a baggco8tedhodti §rafg, LEinHEERSFRIYrohdh 4HE Presenas &f DS,
A diester of N-acylated glutam c aci-d may be synthesi zed as descri bed

above andupBy1bgrSOPTEE Gh At Yo AMAHl AR @ FfR$aB160STELI C MAterial,, and
such a comrerci ally avail abl e product may be purchased and used.

Exanpl e parti : o Lci Vaj t
nel ude EF%ZW PS- 2%%?5%@%%?{%%% og?TyTF dg%gli%%la\ﬁl %ﬁégﬁﬁg S
gl utama . - 301" _ . .

(i (choP SEEEFoE TheRery a0ty SR, T NTAGYSST SR EduspTje acid.  The
"El dewCl- 202" (di.(chal est eryl / oct.yl dodec | aur o t te),.

' dow PRAERA: SEURRBROToSERRS| PhaRERy | FbST ) Ao nttd B E)as A
N- | auroyl gl utamate) _sol d. by Al i to Co., Inc.. and.of_those, _ "El dew
P, 503 SPLeRarp BEFEERYE by ot At . 0T AP teSREaRL of 2af Betir e
N-acylated glutamc acid in a skin _external preparation of the

pr esent 3LKYENtITEHRSs 17 ePBPaBIdLSFUE65 to 2696 by~ nHSY, %%r%h%réﬁ@?amry
0.01 to 5% by mass. Meanwhi|e, the content of diester of N acyl ated
gl ut ani 8i&€pEenE- prErerabkyl 090AUR A0 ¥ PR MERRY s | LA Ter 1 i1

to 70 tinmes by mass that of ceram de. The diester of N-acyl ated
gl ut am etaprdusger tBox Mxagfflegt octyl group, lauryl group, cetyl group,

stearyl group, isostearyl group, behenyl group, octyldodecyl
group, phytosteryl groups such as campesteryl group and
sitosteryl group, and cholesteryl group are preferable.

[0025] A skin external preparation of the present
invention may comprise one kind or in combination cf two or
more kinds of dieters of N-acylated glutamic acid. For example,
di {(cholesteryl/behenyl/octyldedecyl) N-lauroyl-L-glutamate,

di {choresteryl/octyldodecyl) N-lauroyl-L-glutamate,

di {phitosteryl/behenyl/octyldodecyl) N-lauroyl-L-glutamate,

di (phitosteryl/octyldodecyl) N-lauroyl-L-glutamate are
preferable. Di (cholesteryl/octyldodecyl) N-lauroyl-L-
glutaimate is a particularly preferable.

[0026] A diester of N-acylated glutamic acid can be
produced by condensing glutamic acid and an acyl chloride in

the presence of an alkaline to produce N-acylglutamic acid and

iz



WO 2008/ 072507PCT/ JP2007/ 073428 of significantly inprovi ﬁg del i very
of a ceram de conpri,sed in the skin external preparation to near the

derm s. [%%QSZ%%ﬁt)yt ost erol A skin external prﬁgﬁiﬁgf’d%%“%

t he prese I'on conprises a phytosterol as an esse
conponent. The phytosterol is a conpound having a sterol skeleton
derived froma plant, and exanpl es thereof include 8-sitosterol,
stigmasterol, and canpesterol. A m xture of those conpounds can be

obt ai neggebf#%@ﬂ QR ARdRULT f L6 gggaﬂ&m applabln CRDNEYChBhi ZRLC
(0] apl e

pr oduct such”a m xture are aval and the products Tay be

pur chased and_used. Pr.efergabl ¢ e pr%ﬁgm%}s L ocl
" Phyt ostaé:r'%l @é(%nn‘i%%t%l?r é’aofg%lf%(%ﬁ%en?dé]n%f s%t?gr?as er ,tgnd Hims an
canpest er ol old Tamg .Bi ochemj cal, Ca., Ltd 00 Those
conmponerft®$® }%’@t rMs T%%Yr%g L?*ta}r%dco%%c%\a%xlloﬁg%f PERsSEFe of @
nor e. Meanwhi | e, B-sitosterol st,iTEgrrast erol , and .can]Ejgst erol are

Sn. HEh y

pr ef er abidFeused iaf cfbFnatt eREORPEMTY of hyFRSt 5 91HFT et 2@
skin external preparation of the present invention is preferablg 0.01
to 1% byPRESEt -nor A préf@iedy y F 03158 2365by IMHEQM L feaRGhT | €22Y heP®
content of phytosterol in a skin external preparation of the present
i nvent i Gnitsiesieker allsy Fsaded | FPvsy rPé§£, TRHY e PP ef EPEBRYCI2LLY
2 times by mass that of ceramde. Such a conponent works to stabilize
a ceranmaeiilmbdeskin aNDCRB0BLOZ250VFST/alR208RA0 7324518 éxt epmaprcially
preparation of the present invention. [0030](5) Crosslinked
di et hi corg.lable prodidin exy ebralpuncdpsest iaw obsthe pEagmpiles of a
invention preferably further conprises a crosslinked di nethicone as
an essenjdrali woepapepre fEkrebteosshinakedatiyebhatbaleldasroduct include
“Eldew PS-203“ (di (phytosteryl/cctyldecyl) N-lauroyl-L-
glutamate), “Eldew CL-301"
(di (cholesteryl/behenyl/octyldodecyl) N-lauroylglutamate),
“Eldew Ccl-202"7 (di (cholesteryl/octyldodecyl) N-
lauroylglutamate), and “Eldew pP5-3047
(di{phytosteryl/behenyl/octyldodecyl) N-lauroylglutamate) sold
by Aijinomoto Co., Inc., and of those, "“Eldew P3S-203" is
particularly preferable.
[0027] The content of diester of N-acylated glutamic acid
in a skin external preparation of the present invention is
preferably 0.005 to 10% by mass, more preferably 0.01 to 5% by
mass. Meanwhile, the content of diester of N-acylated glutamic
acid is preferably 0.0l to 100 times by mass, preferably 0.1

to 70 times by mass that of ceramide.

The diester of N-acylated glutamic acid exerts the effect
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crossl i nkedstruct ureonpol yneri zati onchai nsof _
di met hyl polLysi | oxane, whi char el i nki ngt oanot her pol yneri zation chains. A

crosslink i l,cone can be ,
producedbsﬁlogpéngg&n%gtgﬁyl trial koxysil anei n di et hyl al koxysll, Te{Jr?emﬂﬂﬁmus
production of dinethyl polysil oxane. Commerci al i zed products of

the crosslinked dinethicone are avail able, and the products may be
purchased and used. Exanples of such products include "Silicone

KSG_lGHOﬁ?%g REE LS DY SPEAERY fhem 080a delrdmiGd comﬁrised in

cycl omet e solution containi'ng 25% of crosslinked di nethicone),

and such,@ pEaduct.dm beRpaehased eBdadaedind Aite content of

crossli Icone in in external preparation of the present
i nventi is, preferahly. 0, % by nmass, nore preferably 0.5 to 5%
by rass OReZhwhi | e,‘%sh)eﬁ’hé’éz%tstégfg’gf crosslinked di et hi cone is
preferably 0.01 tq 50 tjnmes by nass, nore preferably 0.1 to, i

by mass that ‘of Sé{éflan?ﬁlé‘.emaf) preﬂ?gagfLSEsI?%kggj"edigrﬁ?%?%%né%glftélfc{;{gﬁ
the effect of inprovi storage stability of a sk%n externalt

pr epar aFPBRTSED 2047 / IB500 70753387 F 6B52] TP ERTH ext el RSl
preparation of the present invention A skin external

pr epar aPRBEOBECEPE pFesEnCOoMRYERE RS cBnpiidea E&PLRtaR derdved
generally known form preferably in the formof a |iposone or a

ni osomefrpmr t & cup®anty, pragfcer F¥APLlEst hEhpERHT ofl%c:'rlic%sd-’n‘e‘%ltos’ceml'
Both of the |iposone and niosome are mcrospheres having a hol | ow
const r ustiomaspeirskept andofcaapiespedobi | ayermhnbianet c AeBEUETHPUIH e
term"liposone"” refers to a m crosphere conprising a phospholipid as
a conpoaant bef ditminiepi dibi¢ayeacimenbrane, paniifi et ier nfrenogsormdant.
refers to a mcrosphere conprising no phospholipid as a conponent of
the |iptémbetayerimeibpangducts of such a mixture are available, and

the products may be purchased and used. Preferable examples of
the ©products include “Phytosterol S” (a mixture of B~
sitostercl, stigmasterol, and campesterol) sold by Tama

Bicochemical Co., Ltd.

[0029] Those components may be comprised singly or in
combination of two or more. Meanwhile, B-sitosterol,
stigmasterol, and campesterol are preferably used in

combination. The content of phytosterol in the skin external
preparation of the present invention is preferably 0.01 to 1%
by mass, more preferably 0.05 to 0.2% by mass. Meanwhile, the
content of phytosterol in a skin external preparation of the
present invention is preferably 0.5 to 5 times by mass, more
preferably 1 to 2 times by mass that of ceramide.

Such a component works to stabilize a ceramide in a skin

14



[ 0034] A cer ani de conprised in a skin external preparation in the form
as descri bed above can be.easily delivered across the horny | ayer

when t he SWdEoﬁéf&?go'?al _prepar ation is applied to the ski,grrlw[,é%c,@ﬂs

The phospholiprd conprised in a |iposonme is not particu Imted
as long as it can be used in conventional skin external preparations,
and preferable exanpl es thereof include |ecithin,phosphatidic acid,
phosphati dyl et hanol am ne, phosphati dyli nositol, phosphati dyl seri ne,

phosphat édyd e @parehtiich arecnei graated fhwm@nLgg-yolk or a soy
bean and |isoforns, hydrogenated products, and hydroxi des thereof.

WO 2008/ g7 PCT/ JR2004(-043428ked dimeti¥ed@nt ent of phospholipid in
a liposone is preferably 0.5 to 10 tines by mass, nore preferably 1

to 3 1imes by Amseihhaly ol eor aphds, Meaguhide, choe eqmb%wﬁmfitog

phospholipid is preferably 0.01"to 5% by mass, nore prefera

2% b i [ [ I di.ti.
1 posoms Hraady B [ 2bnPLERE B Mo AN e = e
pol yol i cég

e 1, 3- butanedjol an | ycerine.. N?re er, the
content © [ﬁ%%ﬁ% i ficthe" ?%bsom;#é%pré%@?&%ﬁ9k6QO5 TSoAMSs phas
mass, nore reﬂg%%ﬁly 0,1 to 50 tines by ss that of ceram de.
Nbanvhi 1'€OTHthBunt SFTPGFYRT corfft | seBORIPRTLortiRnt GhadRe  of
| i posone_ | s referabL{ 0.5 to 10% by mass, nore preferably 1 to 5% by
mass of ?*%?@Hﬁﬂﬁﬂyﬁﬂ 2%8RPn extdt pr8bar at ildRking  WpreopBPLhgr
| i posonme preferably conprises a sterol other than the above-nentioned
phyt ost PO e 2R EGRpoREALNSFor karfpiessldnksgos iEesharengbl gan  be
conprises cholesterol or the like, and the content is 0.5 to 5 tines
by mass,PFRFUCSS ef er ablyy 1 t omPxinges by Weswltwieldoxyeidande. in
[0036] A | i posone and a ni osonme can be produced by nelting the
above- nebinered ddvparestse decantdngtidre ofeldineshad padyeddsxearti er
wWith stirring to prepare a crude |iposone or a crude niosonme, and
granul ati ng t liempeadiefl ivstingramiwestisr uder thae ntcooflinldidetimethicone

are available, and the products may be purchased and used.
Examples of such products include “Silicone KSG-16"
manufactured by Shin-Etsu Chemical Cec., Ltd. (a cyclomethicone
solution containing 25% of crosslinked dimethicone), and such
a product may be purchased and used.

[0031] The content of crosslinked dimethicone in a skin
external preparation of the present invention is preferably
0.1 to 10% by mass, more preferably 0.5 to 5% by mass.
Meanwhille, the content of crosslinked dimethicone is
preferably 0.0l to 50 times by mass, more preferably 0.1 to 30
times by mass that of ceramide.

The crogslinked dimethicone exerts the effect of

improving storage stability of a skin external preparation.
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WO 2008/ 072507PCT/ JP2007/ 073428 [ 0037] A i posone or a ni osone may be
di spersed in the_outer oil phase or in the inner aqueous phase of a

ski n extergal &%ﬁﬂﬁgatlon of the present i nventi on, “ba”ﬁEHﬁ%
|A

particularly preferably di spersed in the inner aqueous p ase

skin external preparation of the present invention conprises an
organically nodified clay mneral in the outer- oil phase in the form
of a water-in-oil emulsion [0039] A skin external preparation of the

present jgp@Ention nay)CoBRihSecdteshel Obrdpasytaled §f utamic §§é9ehﬁ
the outer oil phase in the formof a water-in-oil emnulsion.

addi ti omnydhdilp case where a skin external preparation of the '
present invention conprises the ceramde in the formof a |iposone or

a ni osone, di gstgh O XNé%ﬁﬁhag§gP%EH£§gﬁc fctﬂen?¥e9ﬁnfoﬂp5é§ffbﬂQnay

t he nenbrane of the | 1 posone e ni osone e outer

Aase o Tl B OLe PPl T 11 20 e @ 34 0Men el 1AL 0! LALLMy 5

di ester utanlc aCidis preée erab y coipr’

the ne rane. of a osaQne _or a ni osone_and the ou ter.oil p
t he fo?ﬁio %QQ%t%%-gn%b PoEml stont 002G A s %%?%?% Besfetibory

preparat,ion present invention may conprlse a phytosterol in
t he out er [ﬁ?ﬁe %3 tﬂ?—)p‘?%?lﬁ?of a water-in-oil enulsion.

Mor eover , |n t he case a skin external preparation of the
present i nventP&h &8nf Fed4PORETECARR HEOFATEhEF RAFBPSERESSS having
2008/ 072507PCT/ JP2007/ 073428 a |i posone or a niosone, a phytosterol

i s pref e aBPIl PP EREG T Ahed PR nBPRAW 0P T2 A | Hdssheb blayehi Beweane

[ 0041] A skin external preparatlon of the present invention, a
crossl i maastgiuesirnconeThs doipr i Sédppaomeé Gﬁﬂ@K80|¢Opﬁas@lcnosmmﬁre

formof a water-in-oil enul sion.
comprising a phospholipid as a component of the lipid bilayer

membrane, and the term “niosome” refers to a microsphere
comprising no phospholipid as a component of the lipid bilayer
membrane,

[0034] A ceramide comprised in a skin external preparation
in the form as described above can be easily delivered across
the horny layer when the skin external preparation is applied
to the skin surface. The phospholipid compriséd in a liposome
is not particularly limited as long as it can be used in
conventional skin external ©preparations, and preferable
examples thereof include lecithin, phospﬁatidic acid,
phosphatidylethanolamine, phosphatidylinositol,
phosphatidylserine, phosphatidylglycerol, which are originated
from an egg-yolk 6r a soy bean and lisoforms, hydrogenated

products, and hydroxides thereof.
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[ 0042] A skin external preparation of the present invention may
conprise a ceramde in the inner aqueous phase in the formof a

wat er-in-ojl emulsion at high stability. Wien a skin ex I
preparatioﬁmﬁwmwﬁgmﬁresent invention is applied to the %@ﬁﬁgﬁﬁwFﬁ%%,
an oil filmis formed on the skin surface, and the bl ocking property
of the oil filmcontributes to delivery of a ceram de across the
horny |ayer. [0043] The formof a skin external preparation of the
present inventin dshitde R tHEAL Y b dNi ,2d22311086m8S i§h§>referably
preparation can be adm nistered to skin externally, and preferable
exanpl esptfiergo{oi pehaldensosgeti Chokach gk g, gHas] - dLugs i 3kin
external drugs, and sﬁ?n %xternhl %rti%?es. %gyfhosg§ thglgéén€¥iggss
or skin rnal .are p i arly . pref bl e. anwhi L e,
 skin chtindE SPLBRET PSS LA KA or s enpatBOLR oo

f b) t j t kin f t | .chem cal irritati
nd amol PETSTIH0rC o bvERt g i BT S el nEe | PEEZSTRE Folm o 24 By

"preventing” as used herein refers to bpth prevention of occurrence
of synpt?ﬁé%eﬁﬁia 1?06§%6?§% 7TPETPIB2HYFF 073428 prevention of
morseninP of synptons. [0044] A skin external preparation of the
present ANt T on md} cBAPEFLERan ar bt RIS oSSR deneFaP R 108 eda
in skin external preparations other than the above conponents.

Exanpl esP@fY2hedar Bi t3AMPIERN ponemianprs uaé dibles rrlvgixesneliede ad, 3+~
macadam a nut oil, avocado oil, corn oil, olive oil, rapeseed oil,
sesane obttanstbidr agid glyapriogker oil, cottonseed oil, jojoba oil,
coconut oil, palmoil, liquid lanolin, hydrogenated coconut oil,

hydr ogenat ed dldredvaezre welx¢ hyekrtogenatedd vesyol oinh, tleesvdposome 1is
candelilla wax, carnauba wax, ibota wax, |anolin, reduced |anolin,
hard | anoteferghdjyolia 0daxo dinttimecoby, rasd, pabyexpethigkeneynodif teds0
di met hyl pol ysi | oxane; hydrocarbons such as a |iquid paraffin,

squal an, tjnést Bpe, maxzpkehat e,oparakhinidecer @sdanwhidss! | BBe afitbunt of
m crocrystal line wax; higher fatty acids such as ol eic acid,

i sost earpSL@sl deoptilded a6 ta B¥hpShdkt a6F drhpal ibbbémacid, psbearkply
aci d, behenic acid, and undecyl enic acid; higher alcohols such as
cetyl algoholte, 3sbpeany) mdsPhoherdsestearybipl aoRQ]  sHehenylaal cofokye
octyl dodecanol, nyristyl alcohol, and cetostearyl alcohol; synthetic

ester Oldmauch 2% &byl k8achanoalepatid My ceride isoctanoate,
i sopropyl nyristate, hexyldecyl isostearate, diisopropyl adipate,

di'2'ethy|hEngugggg%gzﬁyﬁgﬁggbmgaﬁgg%gragikfg?éﬁ?%%%snglg%gr 1 other

et hyl ene glyc exanoa neope dircaprate,

gl yceryl, .dj.- 08/ 0 PCT/.JP200.7/ 073428
2-heptyfﬂﬂiecg%§;§%¥§%§§§$§%f%¥%§-é&%@é%@?%%%%t8? t3 i FEFRYPSPBr opang®
tri-2-ethyl hexanoate, trinmethyl ol propane triisostearate, and.pentape
erythr TS 3 GRyFRBE oA P CBREPHLTST nerAdFRGCCRA, o - Ere
pol ysil oxanes such as di nethyl pol ysil oxane, pethyl phenyl
pol ysi | oxdife, &R dFpRenst™ %‘I”i/sili%xgné; E9cl ?c PSR Kk aREsSsuchOBS
octanet hyl cycl otetra sil oxane, decanethylcycl openta sil oxane,
dodecamBEA A etae i FeRanedY amE fodhtat f si9reRdsés such as
am no-nodi fi ed pol ysil oxane, pol yether-nodified pol ysil oxane,
al kyl - noti93&d pol y3i LéRas@mne gaed fa vovd ey bed ppoldpsedoksneelting
ani oni ¢ surfactants such as fatty acid soaps (including sodium
| aur at e Eml sddivenmpaltibnade) copperest um |daoaritsmicf attée andlt to an
triethanol am ne al kyl sul fate; cationic surfactants such as trinethyl
amoni unegiearsy lcachlier derhberzalkdangi am phkpardea anddtalipbesheecor a
oxi de; anphoteric surfactants such as im dazoline-based anphoteric
sur f act anhisde | iicddimkid)g s o uldd il azadl | pikodadty dioxh§lead - extruder,
car boxyet hyl oxy-2-sodi um salt), betaine-based surfactants (including
a microfluidizer, etc,.
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WD 2008/ 072507PCT/ JP2007/ 073428 oil derivatives, alkyl glycerol, POE
sorbitan fatty acid esters (including PCE sorbitan nonool eate and

pol yoxyet itan nonostearate), PCE sorbito

esters (i %P&gﬁgglg%}sorbl tol nonol aurate), PCE gl ycero‘%t %'@t@ﬁaﬂzﬁ d
esters (including POE-glyceryl nonoisostearate), POE fatty acid
esters (including polyethyl eneglycol nonool eate and PCE di stearate),
POE al kyl ethers (including PCE2-octyl dodecyl ether), POE al kyl phenyl

et hers gb@ﬁ}Jdl ng ROE novwdhesy! @t hefdsomt! &P ©et YieHeRE PGP the
al kyl hers” (i ncl udi ng POE/ POP2- decyltetradecyl ether), tetronic

types, 5’%561%1% théeydapggﬂataﬁe CaSin@h Oécﬁué’&ﬁéV%th'a\é%S & nd udichg

POE castor oil hydr ogenat ed castor oil), sucrose fatty acid

o yoor i ARCaREY ﬂ%&‘}%ﬁq‘?’eryt E??%P??S%S%?FEFW%F it
| | ]

D o penbare ot LY ek 4§85 =R, BIGR ﬂngén% ?8??*%% ok

o Sodi B hot at o {1 Tl e BR baflk ﬁgrﬁ%elgaﬁ;la ;Shboxyd at gy a%tr%ts%nt

and sod ctate; talc kaori
synthetic mca, calcium carbonate, e5|un1ﬁ$rbo atg- SlllC 1
anhydrlHEV%%Y+?%aF°m€F&ﬁPﬁuﬁ?bx?ﬁ%@n%. bar PafSaffa Xmﬂﬁﬂfra in

surfaces may be treated; inorganic pignents such as red irqn oxide,
yel | ow therowkedel biriEes rlélng%*? dermcghaft "akPHel Nty SHE! ue,
iron blue, titanium oxide, and zinc oxide, whose WO

2008/ 072807PLT/ JP2307/ 8 Ba28 c¥ierReds MEFPBEAtioRt e pehff agamsent
such as mca titanium fish scale foil, and bismuth oxychloride,
whose smnﬁané$omayabecpmeaieﬂ;déﬁg@ﬁrcoﬁy@sa§uéﬁt9§ Réytapic 2e2idRrds
No. 228, Red No. 226, Yellow No. 4, Blue No. 404, Yellow No. 5, Red
No. 505thRedubler @BD,plRexk Nov t223 fo@manfeaNoat@oiinRedl NRulSidn.
Yel | ow No. 204, Yellow No. 203, Blue No. 1, Green No. 201, Purple No.
201, and Red No. 264itwbhch day kéel akshe orglaenwe fane sgant i dxdsraadh
as pol yet hyl ene powder, polynethyl nethacryl ate, nylon powder, and

or ganopgk-yshkoxase €f ashenpresatn NoPaiZont exdgacicayl tihayicelremide in
absorbents; anthranil ate-based ultraviol et absorbents;

sal i cyl ahe- basgd &Ft mavi Porabser bant$iosome, diester of N-acylated
ci nnamat e- basedul travi ol et absorbents; benzophenone-based ul travi ol et

absor be%ﬁﬁtaﬁﬁ%@ﬁc?&sﬁgy UbLT %ﬁﬁfﬁe@-%ﬁ”t&?@ﬁﬁemﬂ&éﬂ@-%@'@k liposome
absor bents such as 2- ydroxy 5'-t-octyl phenyl)benzotri azol e, and

4- met hoxy- 4’4 bﬁ‘ié’sl,é?ﬁé)ené gﬁr anesuidames; al gahels jsuahascsthagel a

and |sopropanol aﬁln ivatives thereof; vitamn B types

s_uch as v%r:tgam&lntg:@l h e%&ﬁ%ql r| dgr \_’Lht Zg%ﬁ‘erB%ft rﬂ?&k m tzng st%'rt a(gnfn N6

di oct and4 am n érlvatlve eof, vitamn
vitam n Bl r derlvatlves t r eof i ncl vi;ta
types s&c‘?Pﬁﬁg eg. W&%I t&@op%lé?% rab@&f o%ﬁlﬁ’g%ggd atrllldn%/lg %rn’trllleE

acetate, vitamn vitam n ant ot he am%ﬁj@ant et

ty
and pyrF@WBﬁBPﬁonn@ gﬁPﬁﬁﬂ%e %ﬁdaaﬂ% S@Uﬁdﬂ% hte (s P ALY in
phenoxyet hanol . A _skin external _ WO 2008/072507PCT/JP2007/073428
preparaﬁﬁ@nf@ﬁmtﬁé Preaent—innRht i 1S389be produced by treating

t hose conponents in accordance with a conventional nethod,

[ 0045] HIOSKAAf t er , the FKéSenteXtRr@Ali orP¥#RAL e WescPf bedlpn myesent

detail by exanples, but it should not be Iimted to these exanples.

[ Exanpl ént¥enf0046hay skimpekseraaphyfragi@ratli ohnotheheupeesehk phase in
the form of a water-in-oil emulsion.

Moreover, in the case where a skin external preparation

of the present invention comprises the ceramide in the form of
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i nventi on was produced as a creamin accordance with the foll ow ng
formul ation. First, conponents (A) and (B) were previously heated to
70C, and t{g fweyponent (B) was added to the conponent (fgrNdbhdbor3a2s
stirring to produce a crude |iposone. Then, the crude |iposone was
treated using an extruder, followed by granulation, to thereby yield
a |liposone-dispersed |iquid. The |iposone-di spersed |iquid was added
to a conmponent (C) heated to 80C, and the m xture was gradually added
to a comongiisdrd orwWi elidiatket, Uupnethvitbis@edolelis wrellesiblyi agmpoised
enul sify the mxture, followed by cooling with stirring, to thereby
yi el d crigamhk marbkenbosm 9f 1 Boavedifs -dn-DirdicyBdesi on havi ng droplets
in which |iposones were conprised in the oil phase (in the formof a
|'i posonmeripr i si NgaWatBdini N-Okde @Rl Si fRIpadhiei SRMEoRr 0GEEAUN ep¥MB8Sent
repeat ed except that a general dinmethicone (uncrosslinked) was used

i nst ead " Sislicone . 0 4t oduc !
of o WD a8 e R PR SISt fRLoRE DUCER AR L LRE 0L

emul si on,. e ocedur > t t that
hydroge2§€é§’%ggi}Eiﬁﬁ§ggogée§§i%§§%a% olﬁﬂﬁg?gﬁwgég$ C', to thereby
pr oduce rative,Exanqple 1 in the form of | i pos C risj
mater-inﬁgﬂﬁﬂenulsr%n;%g%ﬁﬂne¥$ﬁﬁn%%nt nt %r$H%IPisggﬁ gﬁgﬁniggg?ﬁnt
unnodi fied cl.ay m neral was, used instea ?Ftone 38V', to the ng

| of,
produce “COIFErA VEYEXEIEF i f Fﬁﬁali“i)&?h oF NS pottie- LAY %I Rg=°
wat er-in-oil enul sion; except that, K hydrogenated | ecithin s  used
i nst ead gt thﬂ(ﬁ%ﬁmPSfZG3W?tﬁ6'%ﬂé?%%yeTN£%ﬁRﬁa?ﬂnﬁﬁﬁ@nﬁqﬁ§ﬁ%%§#blew%en
inthe formof a water-in-oil |iposone-conprising enulsion; and )
except thatSkiydr GFERAREd | BEPPRATRCIRE Wed Ghtst &F&S6RT PRPVERELPB| "1S
to thereby produce Conparative Exanple 4 in the formof a waterin-oi
| i posomeermlimd gionghemskdinosnriace2008/ 07256 7PeTAIPooreg78a2Bhe skin
[ 0047] Table 1 Conmponent% by mass (A) "Ceranmide-TIC'0.5
Phyt ost eswtfacs,( Pt sbeerlol oSk i Bisotieniofaltheo o1 1L fd 1m gopfxibnees
of P-sitosterol, stigmasterol, and canpesterol)

to delivery of a ceramide across the horny layer.

[0043] The form of a skin ‘external preparation of the
present invention 1s not particularly limited as long as the
preparation c¢an be administered to skin externally, and
preferable examples thereof include cosmetics including quasi-
drugs, skin external drugs, and skin external articles. Of
those, the cosmetics or skin external drug are particularly
preferable.

Meanwhile, a skin external preparation of the present
invention is particularly preferably for protecting the skin
from external <chemical irritation and ameliorating or
preventing atopic dermatitis. The term “preventing” as used

herein refers to both prevention of cccurrence of symptoms and
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Hydr ogenat edﬁ_ | ecithinl Macadam a nut oill "El dew PS-203"4 (A nonot o
Co., Inc.; di(octyldodecyl/phytosteryl) NI auroyl gl utanate)
i

1, 3- but anedj cerinel0 (B) Water73 (Subtotal)10
Squal ane2 P?g‘f"%g“y ( : Tg}spg wrgrss

yceri de i soocat anoatel Sucrose fatty ac
"El dew PS-203"4

prevention of worsening éf symptoms.

[0044] A skin external ©preparation of the present
invention may comprise an arbitrary component generally used
in skin external preparations other than the above components.

Examples of the arbitrary components include olls or waxes

such as macadamia nut oil, avocado oil, corn oil, olive oil,

rapeseed oil, sesame oil, castor oil, safflower oil,

cottonseed oil, Jjojocba oil, coconut oil, palm oil, liquid
lanolin, hydrogenated coconut oil, hydrogenated 0il, haze wax;

hydrogenated castor oil, beeswax, candelilla wax, carnauba wax,
ibota wax, lanolin, reduced lanclin, hard lanolin, Jjojcba wax,

dimethicone, and polyoxyefhylene—modified
dimethylpolysiloxane; hydrocarbons such as a liguid paraffin,

squalan, pristane, ozokerite, paraffin, ceresin, vaseline, and
microcrystalline wax; higher fatty acids such as oleic acid,

isostearic acid, lauric acid, myristic acid, palmitic acid,

stearic acid, behenic acid, and undecylenic acid; higher
alcohols such as cetyl alcohol, stearyl alcohol, isostearyl
alcohol, behenyl alcohol, octyldodecancol, myristyl alcohol,

and cetostearyl alcohol; synthetic ester oils such as cetyl
isoctanoate, triglyceride isoctancate, isopropyl myristate,

hexyldecyl isostearate, diisopropyl adipate, di-2-ethylhexyl
sebacate, cetyl lactate, diisostearyl malate, ethylene glycol

di-2-ethyl hexanoate, neopentylglycol dicaprate, glyceryl di-
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Di met hi cone27 "Silicone KSG 16"7 (Shin-Etsu Chemical Co., Ltd.; a
cycl onet hi cone sol uti on containing 25% of crosslinked di nethicone)

Pol yoxyet hy] ene- f| ed di net hyl pol ysi | oxane4 "Bent one '30 73428
A yceri nelwo"m&"@g? gnedl ol 8 (D) "Liposone-dispersed | |5§§%}£2 7%

((A) +(B))"20 Vater7.3 Total 100 [0048] <Test Exanple 1> For

creans 1 and 2 and Conparative Exanples 1 to 4, skin barrier

function-inproving effects were tested on the facies
2-heptyl undecanoate, glyceryl tri-2-ethylhexanoate,
trimethylolpropane tri~2-ethylhexanoate, trimethylolpropane
triisostearate, and pentane erythritol tetra-2-ethylhexanoate;
silicone oil including chain polysiloxanes such as dimethyl
polysiloxane, methylphenyl polysiloxane, and diphenyl
polyéiloxane; cyclic polysiloxanes such as
octamethylcyclotetra siloxane, decamethylcyclopenta siloxane,
dodecamthylcyclohexane siloxane; and modified siloxanes such
as amino-modified polysiloxane, polyether-modified
polysiloxane, alkyl-modified polysiloxane, and fluorine-
modified poiysiloxane; anionic surfactants such as fatty acid
soaps (including sodium laurate and sodium palmitate),
potassium laurylsulfate, and triethanolamine alkylsulfate;
cationic surfactants such as trimethyl ammonium stearyl
chloride, benzalcoﬁium. chloride, and laurylamine oxide;
amphoteric surfactants such as imidazoline-based amphoteric
surfactants (including 2-cocoyl-2-imidazolinium hydroxide-1-
carboxyethyloxy-2-sodium salt), betaine-based surfactants
(including alkyl betaine, amide betaine, and sulfo betaine),
and acylmethyl taurine; nonionic surfactants such as sorbitan
fatty acid esters (including sorbitan monostearate and
sorbitan sesquicleate), glycerin fatty acids {(including

glycerin monostearate), propyleneglycol fatty acid esters

{including propyleneglycol monostearate), hydrogenated castor
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- WD 2008/ 072507PCT/ JP2007/ 073428 medialis brachii. Seven sites on
the facies nedialis brachii (2 cmx 4 cn), which had been stripped

three ti i adhesi ve tape, were prepared. The L S
ﬁﬁ‘iﬁ@lﬂzéﬁ? npcﬂﬁﬁoag}oz@é%"a

appl i ed ng of cream 1 and wi ped with an et hanol -1 npregn

cotton every 30 mnutes; one site was applied with 40 ng of cream 2
and wi ped with an ethanol -i npregnated cotton every 30 m nutes; one
site was applied with 40 of the Conparative Exanple 1 and w ped

ng
wth an h ~ j_nmr.eqgnat tt 3 i n . e i Was -1
Bl o . L e el e e e o g o

hanol -i . ' ; | o h6fene
W th A HT ERECsE arrbe eyaioed JUBER1GR0Z SH R gy AR ke

et hanol -i npregnat ed cotton every m nut es; one si pl i

with 4059953)301?5‘91'{ he™eBRDarats e ’Exaﬁgliae f’ogg)&t\?\ngpe avﬁtts(hmg%:f@ b8ers
et hanol -i npregnated cotton every 30 m nytes; the other_.sjite

al | oned(iRrFLi fBPERP IR e W?Wﬁaﬁeﬁéat]‘%@gtgf%%%r#pg%{w’t\élgid
et hanol -i npregnated cotton _every 30 njinutes., Ten mnutes af% r

Wi pi ng, S$HRLS r ahisupivgemeal PRECELYPEEEL ( TERRYL SRR Hined i gty
Tewanet er (manufactured by Integral Corporati oné. The results are
shown | acifdblkstersCrdars vliagd POl Wemed 6 0deINARRC 1838 ARYFPB
near the derms that could not be wiped with an ethanol, resulting in
i npr ovedestteafatdle sEOE badkvér fuherbon{impreling &qfecrstylgpdecyl

2008/ 072507PCT/ JP2007/ 073428 [0049] Table 2 Sanple TEW Cream 1
18. 7 Creama?), PORE alkylphenyl ethers (including POE

nonylphenylether), pluronic types, POE/POP alkyl ethers
{including POE/POP2-decyltetradecyl ether), tetronic types,
POE castor oil/hydrogenated castor oil derivatives (including
POE castor oil and POE hydrogenated castor oil), sucrose fatty
acid ester, and alkyl glycoside; polyols such as polyethylene
glycol, glycerin, 1, 3-butanediol, erythritol, sorbitol,
xylitol, maltitol, propylene glycol, dipropylene glycol,
diglycerin, isoprene glycol, 1,2-pentanediol, 2, 4~-hexanediol,
1,2-hexanediol, and 1,2-octanediol; moisture components such
as sodium pyrrolidone crboxylafe, lactate, and sodium lactate;
fine particles such as mica, talc, kaolin, synthetic mica,
calcium carbonate, magnesium carbonate, silicic anhydride
(silica), aluminum oxide, and barium sulfate, whose surfaces
may be treated; inorganic pigments such as red iron oxide,
yellow iron oxide, black iron oxide, cobalt oxide, ultramarine

blue, iron blue, titanium oxide, and zinc oxide, whose
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17.8 Conparative Exanple 1 25.6 Conparative Exanple 2 23.1
Conparative Exanple 3 25.4 .

WO 2008/072507 _ PCT/IP2007/073428

surfaces may be treated; pearl agents such as mica titanium,

fish scale foil, and bismuth oxychloride, whose surfaces may
be treated; organic dyes such as Red No. 202, Red No. 228,  Red
No. 226, Yellow No. 4, Blue No. 404, Yellow No. 5, Red No. 505,
Red No. 230, Red No. 223, Orange No. 201, Red No. 213, Yellow
No. 204, Yellow No. 203, Blue No. 1, Green No.'201, Purple No.

201, and Red No. 204, which may be laked; organic £ine
particles such as polyethylene powder, polymethyl methacrylate,
nylon powder, and organopoclysiloxane elastomer; p-

aminchenzeoate-based ultravicolet abscrbents; anthranilate-based

ultraviolet absorbents; salicylate-based ultraviolet
absorbents; cinnamate-based ultraviolet absorbents;
benzophenone-based ultraviolet absorhents; sugar-based

ultraviolet absorbents; ultraviolet absorbents such as 2-(2'-
hydroxy-5'~t-octylphenyl)benzotriazole, and 4-methoxy—4"'-t~
butyldibenzoylmethane; lower alcohols such as ethanol and
isopropanol; vitamin A or derivatives thereof; vitamin B types
such as vitamin B¢ hydrochloride, vitamin Bg tripalmitate,
vitamin B¢ dioctanoate, wvitamin B; or derivatives thereof,
vitamin Bj», and vitamin B;s or derivatives thereof; vitamins
including vitamin E types such as o-tocopherol, PB-tocopherol,
v—tocopherol, and vitamin E acetate, vitamin D types, vitamin
H, pantothenic acid, pantethine, and pyrroloquinoline quinone;

and anti-fungus agents such as phenoxyethanol. A skin external
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Conpar ati ve Exanple 4 24. 4 Control 27.3 [0050] <Test Exanple 2>
Subsequently, storage stability was tested for creans 1 and 2. Those

creams wergologssgs and allowed to stand at 5C, 20C, aﬂglr,ﬁ%aﬁmgﬁgg
mont h.

the separated states were observed after one day and one

Eval uation criteria are as follows. AA: No change froma state

I mmedi ately after production A: No separation but slight reduction in
viscosity B: Partial separation and reduction in viscosity The

resul tSF%gaa%B@Mhi nofabii 3.0/ @M 1:6auaeEdoR0 S8RANSS | GfrRURSed by
during Towtenperature and high-tenperature storage and was found to

be extfg?‘égx%ﬁgcec'ﬂo%@t ESnSdRge shalidddryavederySgyepe cadinddions 1
conpared Wt ream 2. Therefore, a crosslinked di nethi cone was found
to contﬁgpﬂgg to i nprovenent of the storage stability of a skin

ext ernal “preéparati on.

[0045] Hereinafter, the present invention will be
described in more detail by examples, but it should not be
limited to these examples.

fExample 1]

[0046] A skin external ©preparation of the present
invention was produced as a cream in accordance with the
following formulation. First, components (A) and (B} were
previously heated to 70°C, and the component (B) was added to
the component (A) with stirring to produce a crude liposome.
Then, the crude liposome was treated wusing an extruder,
followed by granulation, to thereby yield a liposome-dispersed
liquid. The liposome-dispersed liquid was added to a component
(C) heated to 80°C, and the mixture was gradually added to a
component (D), which had turned into a gel, with stirring to
emulsify the mixture, followed by cooling with stirring, to
thereby yield cream 1 in the form of a water-in-oil emulsion
having droplets in which liposomes were comprised in the oil
phase (in the form of a liposome-comprising water-in-oil
emulsion). The same procedure was repeated except that a
general dimethicone (uncrosslinked) was used instead of

“gilicone KSG-16“, to thereby produce cream 2 in the form of a
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WO 2008/ 072507PCT/ JP2007/ 073428 [0051f Table 3 Cream 1l Cream 2
after one day 5C 20C 40C AA AA AA AA =

WO 2008/072507 PCT/IP2007/073428

liposome-comprising water—-in-oil emulsion.

The same procedure was repeated except that hydrogenated
lecithin was used instead of “Ceramide-TIC”, to thereby
produce Comparative Example 1 in the form of a liposome-
comprising water-in-oil emulsion; except that bentonite that
is an organically unmodified clay mineral was used instead of
“Bentone 38V”, to thereby produce Comparative Example 2 in the
form of a liposome-comprising water—iﬁ—oil emulsion; except
that hydrogenated lecithin was used instead of “Eldew PS-2037,
to thereby produce Comparative Example 3 in the form of a
water-in-oil liposome-comprising emulsion; and except that
hydrogenated lecithin was used instead of “Phytosterol”, to
thereby produce Comparative Example 4 in the form of a water-

in-o0il liposome-comprising emulsion.
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AA AA after one nonth 5C 20C 40C AA AA AA A AA B [Exanpl e 2]
[ 0052] The sane test as Test Exanple 1 was perforned for

WO 2008/072507 PCT/AAP2007/073428

(00471

Table 1

Component % by mass
(A)

“Ceramide-TIC”

Phytosterol

(Phytosterol S Tama Biochemical Co., Ltd.; a
mixture of B-sitosterol, stigmasterol, and
campesterol)

Hydrogenated lecithin

Macadamia nut oil

“Eldew PS5-203" 4
(Ajinomoto Co., Inc.;

di {octyldodecyl/phytosteryl) N-lauroylglutamate)

oo
308}

=

1, 3~butanediol 10
Glycerine 10
{B)

Water 73
(Subtotal) 100
(C}

Squalane 2
Triglyceride iscocatancate 1
Sucrose fatty acid ester 0.2
“Eldew PS-2037 4
Dimethicone 27
“gilicone KSG-16" 7

(Shin-Etsu Chemical Co., Ltd.; a cyclomethicone
solution containing 25% of crosslinked

dimethicone)

Polyoxyethylene-modified dimethylpolysiloxane 4
“Bentone 38V” 2.5.
Glycerine 17
1,3-Butanediol 8
(D)

“Liposome-dispersed liquid ((AY+(B))” 20
Water 7.3
Total 100
[0048] <Test Example 1>

For creams 1 and 2 and Comparative Examples 1 to 4, skin

barrier function-improving effects were tested on the facies
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creans which were produced using different ki'nds of ceranides in

cream 1 (creans 3 to 5). The evaluation results obtained, by the

procedure of Test Exanple 1 are shown in Table 5. The rigl' Y
PysE

reveal ed t WP E2 ¥ fects of deliveri ng a ceram de were

t he cases of all kinds of the ceram des. WO

LT TR TR 000 T Comonen, (3, v

0 oCheTEal s bk ks b S Bkt ShAORREL Brpy MRAEAE s

PS_ZOSH%Z(QEEQPnEtgm§D'Wh&g%'ﬁad been stripped three times using an

'

adhesive tape, were prepared. Then, one site was applied with
40 mg of cream 1 and wiped with an ethanol-impregnated cotton
every 30 minutes; one site was applied with 40 mg of cream 2
and wiped with an ethanol-impregnated cotfon every 30 minutes;
one site was applied with 40 mg of the Comparative Example 1
and wiped with an ethanol-impregnated cotton every 30 minutes;
one site was applied with 40 mg of the Comparative Example 2
and wiped with an ethanol-impregnated cotton every 30 minutes;
one site was applied with 40 mg of the Comparative Example 3
and wiped with an.ethanol-impregnated cotton every 30 minutes;
one site was applied with 40 mg of the Comparative Example 4
and wiped with an ethanol-impregnated cotton every 30 minutes;
and the other site was allowed tec stand for 30 minutes without
treatments and wiped with ethanol-impregnated cotton every 30
minutes. Ten minutes after wiping, the transepidermal water
loss (TEWL) was determined using Tewameter (manufactured by
Integral Corporation). The results are shown in Table 2.
Creams 1 and 2 were found to deliver a ceramide to near the

dermis that could not be wiped with an ethanol, resulting in

improvement of the skin barrier function-improving effects.
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di (octyl dodecyl /phytosteryl) NI aur Syl gl utamat e) 1, 3- But anedi ol 10
G ycerinelO (B) Water73 (Subtotal)100 % by mass (Q Squal ane2

Triglycerigg noatel Sucrose fatty acid ester0.2 203" 4
Di et hi con@?‘/ﬁ@gﬁ?ﬁfogone KSG 16" 7 b A%

[0049]

Table 2

Sample TEWL
Cream 1 18.7
Cream 2 17.8
Comparative Example 1 25.6
Comparative Example 2 23.1
Comparative Example 3 25.4
Comparative Example 4 24.4
Control 27.3
[0050] <Test Example 2>

Subsequently, storage stability was tested for creams 1
and 2. Those creams were produced and allowed to stand at 5°C,
20°C, and 40°C, and the separated states were observed after
one day and one month. Evaluation criteria are as follows.

AA: No change from a state immediately after production

A: No separation but slight reduction in viscosity

B: Partial separation and reduction in wviscosity

The results are shown in Table 3. Cream 1 caused no
separation even during low-temperature and high-temperature
storage and was found to be extremely excellent in storage
stability under severe conditions compared with cream 2.
Therefore, a crosslinked dimethicone was found to contribute
to improvement of the storage stability of a skin external

preparation.
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“(Shi n- Et su Chenmical Co., Ltd.; a cyclonethicone sol ution cont ai ni ng
55% of crosslinked dinethicone) Pol yoxyethyl ene-nodified -
I met hyl pol.ysi] 4 "Bentone 38V'2.5. dycerinel7 1, 3;
(D) "Lipo@%ﬁ%&§?%%2rsed i quid*20 Water7.3 Total 100 V&§%ﬁﬁﬁ@ﬂh9&§
2008/ 072507PCT/ JP2007/ 073428 [ 0054] Tabl e 5 Sanpl eCer am deTEW. Cr eam
3[ Ceramide 1]19.2

[0051]
Table 3
Cream 1 Cream 2
after one day 5°C DA AR
20°C AA AR
40°C AA AR
after one month 5°C AA A
20°C AA AR
40°C AR B
[Bxample 2]
[0052] The same test as Test Example 1 was performed for

creams which were produced using different kinds of ceramides
in cream 1 {(creams 3 to 5). The evaluation results obtained by
the procedure éf Test Example 1 are shown in Table 5. The
results revealed that the effects of delivering a ceramide

were improved in the cases of all kinds of the ceramides.

29




‘Cream 4[Ceranide 111]19.7 Cream 5[ Ceramide I11A]21.1 Control 28.7

[ Exanpl e 3] [86_0]:5&75] The sirredt est as Test Exanple 1 was perforned for
creans usiy nt kinds of phospholipids in cream t
8). The evalal}atsll o%srofesul ts obtai ned Ey thg procedur e ofﬂcr]g%?WE@#% eO
1 are shown in Table 7. The results revealed that the effects of
delivering a ceram de were inproved in the cases of all kinds of the
phosphol i pi ds. WD 2008/ 072507PCT/ JP2007/ 073428 [0056] Table 6

Conmponei Y%y mass (A) "Ceramide-TIC'0.5 Phytost I
G _ ) osterol 0.5 (Phytosterol
S Tama [gl} oé?ﬁem cal Co., Ltd.; a Y (Phy

Table 4

Component % by mass
(A)
Ceramide described in Table 4
Phytosterol

(Phytosterocl S Tama Biochemical Co., Ltd.; a
mixture of B-sitosterol, stigmasterol, and
campesterol)
Hydrogenated lecithin
Macadamia nut oil
“Eldew PS-203" 4
(Ajinomoto Co., Inc.;
di (octyldodecyl/phytosteryl) N-lauroylglutamate)
1, 3-Butanediol 10
Glycerine 10
{B)
Water 13
{Subtotal) 100

oo
o n

e

(C)

Squalane

Triglyceride isooctanoate

Sucrose fatty acid ester

“Eldew PS-203"

Dimethicone 2
“gilicone KSG-16”"

(Shin-Etsu Chemical Co., Ltd.; a cyclomethicone
solution containing 25% of crosslinked

dimethicone)

Polyoxyethylene-modified dimethylpolysiloxane 4
“Bentone 38V” 2.5.
Glycerine 17

1, 3-Butanediol 8
(D)

“Liposome-dispersed liquid” 20
Water 7.3
Total 100

g e O N
N
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m xture of -sitosterol, stigmasterol, and canpesterol) Phosphol i pi d
descrl bed in Table 61 Macadam a nut oil1l "El dew PS-203"4 (Ajpi norrgt o]

., Inc odecyl / phytosteryl) NI auroylgluta
1 3- But ane@#%&ﬁogcerl nelO0 (B) Water73 (Subtot gl)logﬁ%@mmmﬁus
Squal ane2 Triglyceride isooctanoatel

[0054]

Table 5

Sample Ceramide TEWL
Cream 3 [Ceramide I] 19.2
Cream 4 [Ceramide IIT] 19.7
Cream 5 [Ceramide IIIA] 21.1
Control 28.7

[Example 3]

[0055] The same test as Test Example 1 was performed for
creams using different kinds of phospholipids in cream 1
(creams 6 to 8). The evaluation results obtained by the
procedure of Test Example 1 are shown in Table 7. The results
revealed that the effects of delivering a ceramide were

improved in the cases of all kinds of the phospholipids.
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Sucrose fatty acid ester0.2 "El dew PS-203"4 Di met hi cone27 "Silicone

KSG 16" 7 (Shin-Etsu Chem cal Co

contai nin ossl i nked dlnethlcone Pol yoxyet h
Gimechyl pg?r%%’s%zaﬁ*} ) yoxyet hyl,2h0miR

(D

., Ltd.

_ yS| oxane4 "Bentone 38V'2.5 dycerinel7 1,
"Li posome-di spersed |iquid'20 Water7.3 Total 100

[0056]

Table 6

Component

(A)

“Ceramide~TIC”

Phytosterol

(Phytosterol S Tama Biochemical Co., Ltd.; a
mixture of B-sitosterol, stigmasterol, and
campesterol)

Phospholipid described in Table 6

Macadamia nut oil

“Eldew PS-203"

(Ajinomoto Co., Inc.;

di (octyldodecyl/phytosteryl)} N- -lauroylglutamate)
1,3-Butanediol

Glycerine

(B)

Water

(Subtotal)

(C}

Squalane

Triglyceride isooctanoate

Sucrose fatty acid ester

“Eldew PS-203"

Dimethicone

“Silicone KSG-16"

(Shin-Etsu Chemical Co., Ltd.; a cyclomethicone
solution containing 25% of crosslinked
dimethicone)

Polyoxyethylene-modified dimethylpolysiloxane
“Bentone 38V”

Glycerine

1,3-Butanediol

(D)

“Liposome-dispersed liguid”

Water

Total

32

a cycl omet hi cone sol utign

db?ﬂgﬁ

- But ane

[=)

% by mass

o o
wm

a2

10
10

73
100

20
7.3
100



WO 2008/ 072507PCT/ JP2007/ 073428 [0057] Table 7 Sanpl ePhosphol i pi dTEWL
Cream 6Soybean | ecithinl8.8 Cream 7Egg-yol k lecithinl9.1 Cream

8Hydr oxyl i.thinl7.8 Control 25.9 [ Exanpl e 4] [005
performd%dzghsz‘g’éé)ge formconprising a ceramide in a ng‘]r‘ﬁg%ﬁ@?%}(@?on
forminstead of the dosage formof cream 1l conprising a ceramde in a
| i posome form First, conponents (A) and (B) were heated to 70C, and
t he conponent (B) was added to the conponent (A) with stirring to
produce a crude emul sion. Then, the crude enul sion was treated using
a homont%@%7] fol | owed by granul ation, to thereby produce an

oi lin-water enul sion. The enul sion was added to a conponent (C)
heat ed TaB9C and the mixture was gradual |y added to a conponent

(D), which ? d turnedAtbaoaigek, wWith stirring temgpulsify the
nixtureéie§h$'med byg%@gebggﬁghggh§ﬁirring,_to thegeby yield cream9
in the form a water-=jn- gauisiEn (having dreplets of an
n t i\ at ¢f =) 1-ohl ) 9 . _
oi | -in-Water enulsio e ﬁa??ﬁeiegi nphase). Thezcgntrol is the
sane as THAL 7n Exanple T7YIi the éval tiati on by the procedure of Test
Exanpl e~9**t%e TEW. val ue of the control was 26.9, while the value of
cream 9 was 19.8, which is a good result simlar to that of cream 1.
Then, it WD 2008/ 072507PCT/JP2007/ 073428 was found that a ceram de
i's norepkehsrably conprised in the formof a |iposome. [0059] Table
8
[(0058] A test was performed on a dosage form comprising a
ceramide in a normal emulsion form instead of the dosage form
of cream 1 comprising a ceramide in a liposome form. First,
components (&) and (B) were heated to 70°C, and the component
(B) was added to the component (A) with stirring to produce a
crude emulsion. Then, the crude emulsion was treated using a
homomixer, Followed by granulation, to thereby produce an oil-
in-water emulsion. The emulsion was added to a component (C)
heated to 80°C, and the mixture was gradually added to a
component (D), which had turned into a gel, with stirring to
emulsify the mixture, followed by cooling with stirring, to
thereby yield cream 9 in the form of a water-in-oil emulsion
(having droplets of an oil-in-water emuision in the outer oil
phase). The control is the same as that in Example 1. In the
evaluation by the procedure of Test Example 1, the TEWL value

of the control was 26.9, while the wvalue of cream 9 was 19.8,

which is a good result similar to that of cream 1. Then, it
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Conponent % by mass (A) "Oeram' de-TI C'0.5 Phytosterol 0.5 (Phytosterol
S Tama Bi ochemical Co., Ltd.; a m xture of P-sitosterol,

sti gnmast er npest eroI ) Hydrogenated lecithinl

oi | 1 Behe \%’ 23@%%@?0 5 "El dew PS-203"4 (Aj i nonoto Co. I\{?ﬁc‘?ﬁ%%%ﬂ%
di (octyl dodecyl /phytosteryl) NIauroylglutamate) 1,3-Butanediol 10
G ycerinelO

was found that a ceramide is more preferably comprised in the
form of a liposome.
[0059]

Table 8

Q

Component - % by mass
(&) '

“Ceramide—-TIC”

Phytosterol

(Phytosterol S Tama Biochemical Co., Ltd.; a
mixture of P-sitosterol, stigmasterol, and
campesterol) -

Hydrogenated lecithin

Macadamia nut oil

Behenyl alcohol

“Eldew P5-2037

{Ajinomoto Co., Inc.;

di (octyldodecyl/phytosteryl) N-lauroylglutamate)
1,3-Butanediol 10
Glycerine 10
(B}

Water 72.5
(Subtotal) 100

[ ]
o

R gy

{C)

Squalane

Triglyceride isooctanocate

Sucrose fatty acid ester

“EBldew PS-203" :

Dimethicone 2
“Silicone KSG-16"

{Shin-Etsu Chemical Co., Ltd.; a cyclomethicone
solution containing 25% of crosslinked

~J ko N
[\

dimethicone)

Polyoxyethylene-modified dimethylpolysiloxane 4
“Bentone 38V” 2.5
Glycerine 17
1, 3-Butanediol 8
(D) ‘
“Emulsion solution” ((A)+(B)) 20
Water 7.3
Total 100
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(B) Water72.5 (Subtotal)100 (C Squal ane2 Triglyceride

i sooct anoatel Sucrose fatty acid ester0.2 "El dew PS-203"4

Di met hi cone27 "Silicone KSG 16"7 (Shin-Etsu Chemcal Co., Ltd.; a
cycl omet hi WOR80848R¥7i on cont ai ni ng 25% of crosslinked df WEEAPIYAMES
Pol yoxyet hyl ene- nodi fi ed di nmet hyl pol ysi | oxane4 "Bentone 38V'2.5

G ycerinel7

Industrial Applicability

[0060] The present invention can be applied to a skin

external preparation such as a cosmetic.
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1,3-Butanediol 8 (D) "Enulsion solution"((A) +(B))20 Water7.3 Total 100
WD 2008/ 072507PCT/ JP2007/ 073428 | ndustrial Applicability [0060] The
present invention can be applied to a skin external preparation such
as a cosnetic. CLAIMS 1. A skin external preparation in the form of
a water-in-oil enulsion, conprising a ceram de, an organically
nodified clay mneral, a diester of N-acylglutamc acid, and a
phytosterol. 2. The skin external ﬁﬁgﬁﬂ ation according to claim1,
further conprising a crosslinked di cone. 3. The skin external
preparation according to claiml1l or 2, wherein the ceramde is
conprised in the formof a |iposonme or a niosone.

1. A skin external preparation in the form of a water-in-oil emulsion, comprising a
ceramide, an organically modified clay mineral, a diester of N-acylglutamic acid, and a

phytosterol.

2. The skin external preparation according to claim 1, further comprising a crosslinked

dimethicone.

3. The skin external preparation according to claim 1 or 2, wherein the ceramide is

comprised in the form of a liposome or a niosome.

4. The skin external preparation according to any one of claims 1 to 3, wherein the
organically modified clay mineral is hectorite modified with a quaternary ammonium

salt.

5. The skin external preparation according to any one of claims 1 to 4, wherein the diester

of N-acylglutamic acid is di (phytostery/octyldodecyl) N-lauroylglutamate.
6. Non-therapeutic use of a composition in the form of a water-in-oil emulsion

comprising a ceramide, an organically modified clay mineral, a diester of N-acylglutamic

acid, and a phytosterol for protecting skin from external chemical irritation.
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4. The skin external preparation according to any one of clains 1 to
3, wherein the organically nodified clay mneral is hectorite
nodified with a quaternary amoniumsalt. 5. The skin external
preparation according to any one of clains 1 to 4, wherein the
diester of N-acylglutamc acid is di (phytostery/octyl dodecyl)

Nl auroyl glutamate. 6. Non-therapeutic use of a conposition in the

form of ter-in-oil.emul sion conpri.sing a .ceramde,.an arganically
modi i ed &l ay Cormeia i By Tl Sibon ol Poitylpigh: CoutnisE g ggripiac %an
phytosterol f.or protecting skin fromexternal chem cal irritation.

7. A conp%rgiim%%fm?ﬁlﬁﬁéclﬂﬁmwsev&feéﬁezp N e e ﬁ%ﬁ&hmswqéor
ceram de, an organically nodified clay mneral, a diester of

N acyl gl udmagHosatEgiod PERYENERG SR GEeBBYS.-f or anel i orating or preventing
atopic dermatitis. 8. The skin external preparation according to any
one of clains 3 to 5, wherein the |iposone or niosone is dispersed in
the i nner aqueous phase. 9. The skin external preparation according
to any ong ThHe sitimie®erdal tpoephrativhekceirdinghte amygarei efatlhiynsnddo 5, exhesdimyhe
mneral is contained in the outer oil phase. 10. The skin external

prepar at i §bsasé of fliokind R dap¥rseNR thé indbiedqiBouk phesed, wherein the
diester of Nacyl glutamc acid is contained in the outer oil phase.

9. The skin external preparation according to any one of claims 1 to 5, wherein the

organically modified clay mineral is contained in the outer oil phase.

10. The skin external preparation according to any one of claims 1 to 5, wherein the

diester of N-acyl glutamic acid is contained in the outer oil phase.
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