WO 01/91715 PCT/ EPO1/06281 - 1 Topical agent for dermatol ogical use 5
0001 Art to which the invention pertains The present invention is rel ated
to topi cavoagermis for dermatol ogical use which whiten theCBEPO/mR410r OF
prevent 10 its bl ackening and prevent or relieve liver spots, freckles,
etc. and which show generally desirable . formul ation properties in terns of
the safety and stability. 15 0002 Conventional technology Various nel anin
formati on preventing agents have been used to whiten the skin color or
prevent its blackening and 20. prevent or relieve skin troubles such as

| iver spots and freckl es caused due to excessive exposure to UV rays.

These agents include 1, 4-di hydroxybenzene, O-arbutin, vitamn Cand its
derivatives, and kojic acid. 25 0003 However, vitam n C,

1,4-dihydrqixﬁ e ji ﬁ#aﬂ e, Xt r ly unstable with respect to
heat and oxi ﬁoﬁ%ﬁ.& en% é&atqotl{%gscal agents for 30

der mat ol ogi cal use, therefore, these conpounds deconpose over tine and
cause cqlorgtion. Their derivatives, such as phosphate-ascorbyl nagnesium
and (3- rbdﬁ“ﬂ; whi ch is CONFI RVATI ON COPY WO 01/91715 PCT/ EP01/ 06281 2
obtained as a result of the (3-binding of glucose to one of

Art to which the invention pertains

The present invention is related to topical agents for
dermatological use which whiten the skin color or prevent

10 its blackening and prevent or relieve 1liver spots,
freckles, etc. and which show generally desirable
formulation properties in terms of the safety and

stability.

15 0002

Conventional technoloqy

Various melanin formation preventing agents have been

used to whiten the skin color or prevent its blackening and

200 prevent or relieve skin troubles such as liver spots and
freckles caused due to excessive exposure to UV rays.
These agents include 1,4-dihydroxybenzene, p-arbutin,

vitamin C and its derivatives, and kojic acid.

25 0003

However, vitamin C, 1,4-dihydroxybenzene and kojic
acid are extremely unstable with respect to heat and
oxidation in water. When added to topical agents for

30 dermatological use, therefore, these compounds decompose
over time and cause coloration. Their derivatives, such as
phosphate-ascorbyl magnesium and f-arbutin, which is

CONFIRMATION COPY



the hydroxy groups of 1,4-dihydroxybenzene, are not necessa-rily
satisfactory in terms of efficacy although they are nore stable than their
parent cowpoumdsswith 5 respect to heat and oxidation. OPOWEFa/(s28&r cone
this problem various inventions have been 10 nade and applications for
patents have been subm tted, such as gosme-tics which contain, in addition
to (3-arbutin, ingredients with skin whitening effects, such és W
absorbents, anti-inflamatory agents, and placenta extracts, so that

synergi stic effects can he Qblai fedede §epndidQkot kglubeseS5td86824
Gazette) aﬁg F&plcaF agents for dernat%logic%J@use ah?ch gontain oratent

pant et hi netge Suyddsey acgdoapsi t ofsal 1, erdihWirdeoxyreavesie I
and col oration over tine éTokg-kgi-hei.5-§§9%g ngg? qg;defZE?OSF¥¥$2r
these substwsesSacidot BetafddatPeY20" R osmetic pro et s |§§ i % ’

_ -at a quanti

| ar ge enoug@ﬁeép g%al Ror&! igdgaldy t3agni theant psynenyi sdcbmpceiﬂcgm 9\71'(1111)3/‘ to
problems reldted to safety and bad feeling experienced. upon contact wth
the skis. 2=e0% Hee hmathensl okidadiffesent invention | ooked for
substances which are stable when used in topical agents for dernatol ogical
use and which are safer and nore effective 30 than conventional conpounds.

In this eff@yge they discovered 4-hydroxy i

] y phenyl - a- D- gl ucopyr anosi d
substance which satisfies these requirements and havegmo 0??9171§| =
PCT/ EP01/ 06281 3 applied for a patent (Tokugan 2000-43366). However, its

To overcome this problem, various inventions have been

10 made and applications for patents have been submitted, such
as cosme-tics which contain, in addition to B-arbutin,
ingredients with skin whitening effects, such as UV
absorbents, anti-inflammatory agents, and placenta
extracts, so that synergistic effects can be obtained

15 (e.g., Toku-kai-hei 5-186324 Patent Gazette) and topical
agents for dermatological use which éontain pantethine-S-
sulfonic acid or its salt and which prevent decomposition

and coloration over time (Toku-kai-hei 5-58926 Patent
Gazette) . However, these substances cannot be added to

20 cosmetic products in a quantity large enough to obtain
clinically significant synergistic effects due to problems
related to safety and bad feeling experienced upon contact

with the skin.

25 0005

The authors of the present invention looked for
substances which are stable when used in topical agents for
dermatological use and which are safer and more effective

30 than conventional compounds. In this effort, they
discovered 4—hydroxyphenyl-a—D—glucopyranoside as a

substance which satisfies these requirements and have



efficacy had to be further inproved in order to expect «clinically
significant whitening effects. A patent has been disclosed for anyl ase X-23
as an 5woaymgiwhi ch transfers sugars to the phenol groupCDEPd,/ 06281

di hydr oxy- benzene t hrough a-binding (Patent No. 2662667). 0006 10 Probl ens
whi ch the present invention is designed_to solve As nentioned above,
various attenpts have been made to enhance skin whitening effects, but
none has been found satis-factory. The present invention uses '

4- hydr oxy paispyled a£Bxgl aicpapgnanodickeiganshi 200 GHe¥s6 drar kedHekevehi £8/i ng 15

effects even when used_al one, and d ot her_ substances_ .whi e or
suppl emntef¥%0%$Yeé%aéitEOpﬁb%u%élr? Fcat™PEYETE s Wi tﬂr(a%Fn;{]%l (%g %a? use
which are pprg; &ffect kygnikthaaneonnenthongl epredusts. 20, G007 Methods used
to solve tﬁgip%o ?%ﬁs Tﬁglauthors of the %resent i nventi on_caonduct ed

studies to solAepelterdbokas nbeenondtspretrdntorf ALttt Xkeé 3% an
conbi nati on_of 4-hydroxyphenyl - a- D pyra i [ QY edi ents
( her eaf eregﬁﬁ@?iWé C%eﬁ%ﬁ%ﬁ?%ﬁ?eﬁﬁggéﬁxgéiggé 'Eﬁ?@giéﬂtsJ§ ?gsgﬁgs in a

marked enh obenkBEcetheshisnob -biAngnexypheeny! Na- D2gkusapyr.anosi de,
whi ch shoﬁgﬁfgfgéyeafgr sﬁin mhi?ening effegts t han conventional .30

products even when used al one, and conpleted the present invention. WO
01/91715 PCT/EPO1/ 06281 4 0008 The present invention pertains to topical
agents for0006

10 Problems which the present invention is designed to gsolve

As mentioned above, various attempts have been made to
enhance skin whitening effects, but none has been found
satis-factory. The present invention uses 4 -hydroxyphenyl-
a-D-gluco-pyranoside, which shows marked skin whitening

15 effects even when used alone, and add other substances
which enhance or supplement its effects to produce topical
agents with dermatological use which are more effective

than conventional products.
20 0007

Methods used to solve the problems

The authors of the present invention conducted studies

to solve the above-mentioned problems, found that the

75 combination of 4-hydroxyphenyl-a-D-glucopyranoside and
specific ingredients (hereafter sometimes referred to as
naguxiliary ingredients") results in a marked enhancement of

the effects of 4—hydroxyphe—ny1—a—D—glucopyranoside, which
shows far greater skin whitening effects than conventional

30 products even when used alone, and completed the present

invention.



derma-tol ogi cal use which are characterized by the fact 5 that they
con-tain 4-hydroxyphenyl - a- D- gl ucopyranosi de and at | east one auxiliary

i ngredi emwObi/kg1®.g. one of the follow ng: ascorbic aci dr@naPo 281
derivatives, crude drugs and their extracts, hydroxycarboxylic acid and
its salts, oil-soluble glycyrrhiza exjract, gentian extract, phenol 10
derivatives and its salts, placenta extract, kojic acid and its
derivatives, glucos-amine and its derivatives, azelaic acid and its
derivativegggoge-tinol and its derivatives, pyridoxin and its derivatives,
toco-pherol and its derivatives, vitamn E-nicotinate, diisopropyl-am ne
15 dichl oroacetate, chitosan and its deconposition products, caffeic acid

derivatives, hyHhxYGINARt el 1de pdBEAYALT oS cobbebl | hgeacspimnt
extracts, nycelia ul'tures and their extracts, plants_|eaves and their
extracts, pkath-tbavkiand itseexthriatt sarai mdlanddierifedeny ekieadidct

0

v

sul fur, 20 crude sugar extracts,_ nplasses extracts nucgg I§sggph%ﬁkge,

t epr enohe, thetditheyr cgemat Bt R & - B¥AgoxYRReRKL 6 pBAEL UCyP &gl y¢6si de,
hydr oxysal i ¢y jp?claggi Und! 46051 8y YHPUBRACY ka0 Gyl aldne SECIne

gl ycosi de, ~"bi phenyl conpoun ram substances with ceranmde 25 |ike
st r uct ur es £oet e neanposmsisb ihi ebidanande idtrowite bivahévegensrsrer HRHS
R31-O (X-O n-R32 (in which R3 nd R32 are .the s di;f.f.erent
nornal-chaﬁﬁﬁ-Hﬂ&ﬁdﬁe@XBFa€§EPiéy%ip%yFaﬁ ey i fﬁggft%£?21%§r§%ﬂi§%bns, X
i s al kyl ene;4qr, Wt h1dcterh2zeardairadtons gentiian) extitacand ghend0
nunmber of Sﬁﬁtﬁgﬁgg)cargo%cgtgns in R31, R32 gnd Xis 1Q to 32),

pant ot heni deadivhtaves tesidarisy @a s, PledaihehPrdRat . JipTig #cid and

antiinflammtory adents; allanioln At ! 5n40: 0L SELLE RV 0L AGRBIC
acid and its derivatives, re-tinol and its derivatives,
pyridoxin and its derivatives, toco-pherol and its
derivatives, vitamin E-nicotinate, diisopropyl-amine-

15 dichloroacetate, chitosan and its decomposition products,
caffeic acid derivatives, hydroxycinnamate and | its
derivatives, Umbelliferae plant extracts, mycelial cultures
and their extracts, plants leaves and their extracts, plant
bark and its extracts, hinokitiol, ginseng extract, sulfur,

20 crude sugar extracts, molasses extracts,
mucopolysaccharide, teprenone, nordihydroguaiaretic acid,

UV absorbents, fy-pyrone glycoside, hydroxysalicylic acid
glycoside, hydroxysalicylic acid fatty ester glycoside,
biphenyl compounds, ceramides, substances with ceramide-

25 1like structures, ether compounds which can be shown by the
general formula R31-0-(X-0)n-R32 (in which R31 and R32 are

the same or different normal-chain, branched or cyclic
alkyl groups with 1 to 12 carbon atoms, X 1is alkylene
groups with 1 to 12 carbon atoms, n is 0 or 1, and the

30 number of synthetic carbon atoms in R31, R32 and X is 10 to
32), pantothenic acid and its derivatives, sodium hydrogen

sulfite, antiinflammatory agents, allantoin and its



- 5 derivatives, amno acid and its derivatives, amno ethyl conpounds,
al kyl ene di am ne carboxylic acid deriva-tives, betaine derivatives, acyl
met hyl tavopbnel713i bronectin, tyrosinase inhibitors, hedepar@Bids2and its
salts, gymmena 5 saponin, beat saponin and its salts, ellagic acid-rel ated
conpounds and their alkaline netallic galts, and resorcinol derivatives.
It also pertains to topical agents for dermato-|ogical use described above
whi ch are characterized by the fact that

4- hydr oxypherykaaiPegl ucopanaside drfl 10t obldriried tisidry aamiydasehyas wel |
as those in which a- anylase is _anylase X-23. 0009 15 Wrking of the

i nventi on ¢ﬁ@PQHRﬂSbaﬁ;%§@%ﬁF% ghaBine hEaFhesyHi G ekt i FriNReS1VEE /| east
one of thepis;gdded o Lapieal agghs baknder gaiokog) caleisereRein,
conbi nati on -ﬁy roxyphenyl-a-D gl acopyrandsi de, increase whitening

ef fects ortgirabihaby dhhd®i4tdrdr hedehmwnydsialdd ghdicbpyr aadtsi dgymnema

Expl anati ons of , these auxiliar aggnts are provid g bel ow. .0010 %5 nong
vari ous’ t y§eRoBiNas Q5afi cSARPLT L2k o Sk T, eg AEGI AF 1A Faa e ani n
C, pronot esoaeblinkeSRnEALRAr 8RBT GetElilval sants3nAneDideagit ihenmt i on
due to its strong reducing effects and al so reduces nmelanin. Derivatives
of ascor bi deadivdtinelsude astordhse Ivewembas kyiestiamiqalclhragitdscéorat e
nonost ea-rat e scqrbate opal_m_t.at scarhat I :

ascor - bat e%eﬁglﬁggsﬁ&gl&?rli \rgl%%’l \%SS (ré%éaﬁc‘i %@q’é’%cg’?%??‘e%‘n%ﬁo%%%%%tﬁ%é
01/91715 PS§/EEQé/0§§§é that 4-hydroxyphenyl-oa-D-glucopyranoside 1is

10 obtained using oa-amylase, as well as those in which o-

amylase is amylase X-23.

0009

15 Working of the invention

The auxiliary agents under the present invention, when
at least one of them is added to topical agents for
dermatological wuse in combination 4-hydroxyphenyl-a-D-
glucopyranoside, increase whitening effects or stability of

20 4-hydroxyphenyl-oa-D-glucopyra-noside. Explanations of

these auxiliary agents are provided below.
0010

25 Among various types of ascorbic acid, L-ascorbic acid,
generally called vitamin C, promotes cell respiration,
enzymatic activation, and collagen formation due to its
strong reducing effects and also reduces melanin.
Derivatives of ascorbic acid include ascorbate

30 monoalkylesters (such as ascorbate monostea-rate, ascorbate
monopalmitate and ascorbate monooleate) , ascor-bate

monoester derivatives (such as ascorbate monophosphate



6 ester and ascorbate-2-sulfate), ascorbate diester derivatives (such as
ascorbate distearate, ascorbate dipalmtate, ascorbate diol eate and

ascor bat avadopyosphat e esters), ascorbate trial kyl estersP(BERN/®S81
ascorbate 5 tristearate, ascorbate tripalmtate and ascorbate trioleate),
and ascorbate triester derivatives (sych as ascorbate triphosphate ester).
Efficacy is seen when these ingredients are added at 0.01 wwbor nore in
topi cal agents for dermatol ogi cal use. 10 The upper limt of content is

about 10%ed&dAd Usablde crasleotibaigs-2nehletecdhe f oblsowirbgtand tdbested5
extracts can al so be used: nul berry bark, €9ony root, . scutellaria root,

chanonmi | e, defaleHeseeangdEUER r Gt a?%@@ﬁﬁ Gdeksaratter b, 2PFeHIR0Rr mum

root, tea 4 lmligﬁgarb%c%@%%teddﬁﬁieéHQCXﬁ&h@@%oﬂﬂéﬁé i phsspRLRETE
peel, gi nseng, sanzasi, ophi opogon tuber, ginger, pine 20 cone, nagnolla

bark, ganbéstewmdloe, ascshpatéoviriwbdol eweets wesegh crass, agtothaba,
com‘rey scopolia rhizone, ia herb. a arrow (Achjlle efollum
Linn'ef ( T R Ur?t?&o\l\?)ﬁ‘% Sor esentPd nﬂﬁ}%‘?‘lﬁ%n crgide %{%rﬂ) %3 their
ex-tracts ¢nchLsecdj ne ponensebrahned byi@Scoul \Gizing kand (@uyhngasi f

necessary) the whol e plants, roots, |eaves, flowers, seeds, etc. of the
above mntﬁ%ﬁ@d@a@ u@élm%aﬁha*é@(tqﬁ%@f‘é obt ai ned by soaki ng these materials

in water and/org I A, f [ d & gpt ai ned
by renoving the f;f;ﬁ?;[‘# ?go\r‘%%% ese exttlfllééc%és Eg%£ ééﬁ%selé%gom%edr&gpr o%gcts or
extracts Wb 1 &l o/ wvk t do uhotdein sobpied s @I:_qesxsmvﬁ@tr despatsbdgiocal disat ed

W th appropriate
ﬁp ‘P he upper limit of content is about 10%.
0011

Usable crude drugs include the following and their

15 extracts can also be used: mulberry bark, peony root,

scutellaria root, chamomile, Japanese angelica root,

rosemary, geranium herb, lithospermum root, tea leaf,

pueraria root, clove, glycyrrhiza, biwa, bitter orange

peel, ginseng, sanzasi, ophiopogon tuber, ginger, pine

20 cone, magnolia bark, gambir, aloe, marshmallow, meadow

sweet, water cress, cinchona, comfrey, scopolia rhizome,

swertia herb and vyarrow (Achillea millefolium Linn’e)

(Composi-tae). Under the present invention, crude drugs

and their ex-tracts include fine power obtained by

25 pulverizing (and drying, if necessary) the whole plants,

roots, leaves, flowers, seeds, etc. of the above mentioned

crude drugs, extracts obtained by soaking these materials

in water and/or organic solvents and filtering the residue,

fluid obtained by removing the solvent from these extracts,

30 and these power products or extracts with or without the

solvents dissolved, dispersed, or diluted with appropriate
solvents or dissolving agents.

The content of these materials in topical agents for



sol vents or dissolving agents. The content of these materials in topical
agents for WO 01/91715 PCT/ EPO1/ 06281 7 dermatol ogi cal use shoul d be

0. 001- 20 wowem17ps ef erably 0.01-10 wwb 0012 5 HydroxycReb@r§ldeesiaci ds
include glycollic acid, lactic acid, nmalic acid, tartaric acid, citric
acid, salicylic acid, nmevalonic acid, and | actone neval onate. Their salts
include netallic salts such as Na, K and My, as well as 10 organic salts
such as trietha-nol am ne and 2-am no-2- nethyl -1, 3-propandiol. The content

of these in ientks d+n. opical f t9h 0gj usg-shou e
0. 0001-5 m/3%§ﬂ%§g?§¥%ﬁﬁi} 8%%01$%SQ}3968%5 %gqgﬁc?¢-gglub1e g ycyr}ﬁﬁga
extracts ar®.®o8t-dionedfwdy. extracting glycyrrhiza (dycyrrhizaglabra |inne),
a 20 perennial legume, with | ower nonohydric al cohol such as nethyl

al cohol and ethyl alcohol and fluid polyhydric alcohol such as glycerin,
propyl ene glpyael , and 1, 3- butylene glycol. Any preparation nethod may be
used, e.g., extraction using various appropriate solvents at | ow tenpe 25
rature oP roomtenperature or with heating. Preferably, extrac-tion should

e Fondet o 28 LRGSR gL B O 2 el €
allow it acid, malic acid, tartaric acid, citric acid, salicylic
acid, mevalonic acid, and lactone mevalonate. Their salts
include metallic salts such as Na, K and Mg, as well as
10 organic salts such as trietha-nolamine and 2-amino-2-
methyl-1, 3-propandiol.
The content of these ingredients in topical agents for
dermatological use should be 0.0001-5 w/w%, preferably
0.001-3 w/w%.
15
0013

0il-soluble glycyrrhiza extracts are obtained by
extracting glycyrrhiza (Glycyrrhizaglabra linne), a

20 perennial legume, with lower monohydric alcohol such as
methyl alcohol and ethyl alcohol and £luid polyhydric
alcohol such as glycerin, propylene glycol, and 1,3-
butylene glycol. BAny preparation method may be used, e.g.,
extraction using various appropriate solvents at low tempe-

25 rature or room temperature or with heating. Preferably,
extrac-tion should be conducted as follows: extract with
ethyl alcohol for 2-10 hours while heating; filter; allow

the obtained filtrate to stand for 2 to 3 days and allow it

to mature; and filter again. The extract obtained may be

30 condensed and dried, if necessary, after extraction with
heating. 0Oil-soluble glycyrrhi-za extracts thus obtained

are a brown substance with a peculiar odor. They can be

used as ig& in many cases but may be deodorized or



to mature; and filter again. The extract obtained nmay be 30 condensed and
dried, if necessary, after extraction with heating. Gl -soluble

gl ycyrrhiwaal/ewis acts thus obtained are a brown substancRCWEPHL/@&2§1ecul i ar
odor. They can be wused as is in many cases but may be deodorized or WO
01/91715 PCT/ EPO1/ 06281 - 8 decol ori_z«gd_to purify them if necessary, as
long as their efficacy is not conpromsed. Purification nmay be conducted
usi ng, for exanple, an active carbon colum. Any nethod comonly applied

to extracts guapk1Be14ted dO TP £ | G8Lh ON; £ S dBEsEAPLENE MR KaAr F&EN
0. 0001 and 5%vv/wa,l pr ef erpabl y%et ween %).081 aﬁd Sg vv/\ﬁla, éll pg)r%dsﬁ% on the

qual ity of efifiercyvadts weéd camprontised.ac Bt iGEE4 on aGeritd arpnehtatast s
can be obtained by extracting the_root.and rhizone of gentian (Gentiapa
[Tea |1 nne siognt iohceserpies Brarcuh ShoBePoRoC Lo B GORYi Aacins
famly, witkohawalymerghydd ¢alsahelcsuayapdridad fbr ghaamlcaanidet hyl
al cohol and fluid poly-hydric alcohol such as glycerin, propylene glycol,
and 1, 3-but yl eneThgl yeontenhy ysvepurayi etasivd OnlPO0Be &R@dS%e. g W/ Ws,

extraction i AL OU prd S ent s DOW Lagur e or om

t enper at ur eggj?%%rt\é{%lhfga??gg.gégo '?(Secfler %t%’l\&y, géxﬁ/a?%:"t i orc?%g%%u lgbbe&éor%tegt ed
as foll ows: queidtitgcofnithle =03%rhcd- eyl emel gltheal flacteetser for 2-10 hours
while heating; filter; allow the obtained filtrate to stand for 2 to 3
days and allow it to mature; and filter again. The extract obtai ned nay be
condensed apgidried, if

10
Gentian extracts can be obtained by extracting the
root and rhizome of gentian (Gentiana litea linne
(Gentianaceae)), a plant which belongs to the Gentianaceae
family, with lower monohydric alcohol such as methyl
15 alcohol and ethyl alcohol and fluid poly-hydric alcohol
such as glycerin, propylene glycol, and 1,3-butylene
glycol. Any preparation method may be used, e.g.,
extraction wusing various appropriate solvents at low
temperature or room  temperature or with heating.
20 Preferably, extraction should be conducted as follows:
extract with 50% 1,3-butylene glycol in water for 2-10
hours while heating; filter; allow the obtained filtrate to
stand for 2 to 3 days and allow it to mature; and filter
again. The extract obtained may be condensed and dried, if
25 necessary, after extraction with heating.
The content may vary between 0.0001 and 5% w/w%,
preferably between 0.001 and 3% w/w%, depending on the

quality of the extract used and other factors.
30 0015

Phenol - derivatives and its salts include 4-

ethoxyphenol, 4-n-propoxyphenol, 4-n-butoxyphenol, 4-n-



25 necessary, after extraction with heating. The content may vary between
0. 0001 and 5% w wa, preferably between 0.001 and 3% w w% depending on the
qual ity ofophe17extract used and other factors. 30 0015 Pher@DEPe1/@esli vati ves
and its salts include 4- ethoxyphenol, 4-n-propoxyphenol, 4-n-butoxyphenol,
4-n WO 01/91715 PCT/ EP01/06281 - 9 hexadecyl oxyphenol

4- n- oct adecyl oxyphenol , 4-ethyl phenol, “4-n-propyl phenol, 4-n-butyl-phenol,
4-t-butyl phenol, 4- isopropyl phenol, 4-hexadecyl phenol, 4-octadecyl phenol,

4- i sopr opy healeeholimRAHENI1eST 2Ly -88Eade by PBkPphénol, 4-ethylphenol
pyl cat echol nonoheptadecaester. The cont%nt %ay g%ry %etmee530?6 éﬁg)ZO%)

glmﬁb Prefér?b@¥©@@&®&§ﬁdll].%ﬂﬁkb@ﬂV¥WR%6n¢hltoékéabuégénhgnﬁén 4-
er mat ol ogi use. 0016 Pl a ts.inc)ud ained b
Sl ChaRER AsE Rehey Lol axLLaph bt o e b

soaking thé™p rom’humans, no

ot her ani malisoptropaiiesa tRdclin@icgaityd sdleegnt s and dhdfil teri ng idwro-
resi-due, fluid obtained b¥lrennving the solvent fromthese extracts, and

power ofsth@gécﬁﬁﬁ&QQ%?Qﬂé FEIRERE RNt i oned extracts with or without
the solvents di ggl V@QntghEpﬁﬁ%ﬁSVg\% dpLut,edn Spesi Ficrl | ¥ost hesgrys

pl acenta extracts are commercia | abl'e as water or 20 oil-soluble
pl acent a exprafesabliye bedntesmt 0.n 1t epicdcdl0 tage?s. ifrortaddmaslt clasgitcalfarse

shoul d be Oa%%%é Gyggﬁkaﬂrﬁﬂgggbly 0.1-3 wwb 0017

10 0016

Placenta extracts include extracts obtained by soaking
the placenta from humans, monkeys, cows, pigs, sheep, mice
and other animals in water and/or organic solvents and

15 filtering the zresi-due, fluid obtained by removing the
solvent from these extracts, and power of these placenta or
the above-mentioned extracts with or without the solvents
dissolved, dispersed, or diluted. Specifically, these
placenta extracts are commercially available as water or

20 oil-soluble placenta extracts.

The content in topical agents for dermatological use

should be 0.001-5 w/w%, preferably 0.1-3 w/w%.

0017
25
Kojic acid and its derivatives include monoesters such
as kojic acid, kojic acid glycoside, kojic acid
monobutyrate, kojic acid monocaprate, kojic acid
monopalmitate, kojic acid monostea-rate, kojic acid
30 monocinnamate, and kojic acid monobenzoate, as well as
diesters such as kojic acid dibutyrate, kojic acid dipal-
mitate, kojic acid distearate, and kojic acid dioleate.

The content in topical agents for dermatological use



25 Kojic acid and its derivatives include nonoesters such as kojic acid,
kojic acid glycoside, kojic acid nonobutyrate, kojic acid nonocaprate,

koj i c acivdo onmrtepal mtate, kojic acid nonostea-rate, kojiPCHEP/ @081

nonoci nnamat e, and kojic acid nonobenzoate, as well as diesters such as
kojic acid dibutyrate, kojic acid dipal- mtate, kojic acid distearate, and
kojic acid dioleate. The content in topical agents for dermatol ogical use
WO 01/91715 PCT/EP01/06281 - 10 should be 0.001-30 w w%% preferably

0.01-10 w wZp, rge oRreker by h%lopg%gngBM@ PUB- 18 FWs0saAlNRoreand

its derlvatlves |nc | ucosam ne, © gl ucosam ne- 6- phosphate and

gl ucosam nepfesaréihbie. OThé Bow/eht in topical agents for dermatol ogi cal use
shoul d be 0.001-5 ww¥% preferably 0.1-3 wwb 10 0019 Azelaic acid and its
derivatives include azelain and azelaic acid. 15 The content in topical
agents for ggfigatol ogical use should be 0.001-5 ww¥ preferably 0.1-3

w w 0020 20, Retinol is generally called vitamin Al and is effective in
mai nt ai ff ng normal function of the skin and nucosa. Its derivatives

i ncl ude reti nal @fﬂc&géhgﬂécéﬁa i £ NG9l els" {0P1 68 838Bbsahehe,

der mat ol ogi cal usSe
glucosamine-6-phosphate, and glucosamine-é6-sulfate.

The content in topical agents for dermétological use
should be 0.001-5 w/w%, preferably 0.1-3 w/w%.
10
00198

Azelaic acid and its derivatives include azelain and
azelaic acid.
15 The content in topical agents for dermatological use

should be 0.001-5 w/w%, preferably 0.1-3 w/w%.
0020

20 Retinol is generally called wvitamin Al and is
effective in maintaining normal function of the skin and
mucosa. Its derivatives include retinal and retinoic acid.

The content in topical agents for dermatological use
should be 0.001-5 w/w%, preferably 0.1-3 w/w%.

25

0021

Pyridoxin is a substance with vitamin B6 effects, and

its derivatives include pyridoxal, pyridoxamine, pyridoxin-

30 5’-phosphate, pyridoxal-5’ -phosphate, pyridoxamine-5'-
phosphate, pyridoxal phosphate, and pyridoxinic acid.

The content in topical agents for dermatological use

should be 0.001-5 w/w%, preferably 0.1-3 w/w%.



shoul d be 0.001-5 ww¥ preferably 0.1-3 wwb 25 0021 Pyridoxin is a
substance with vitamn B6 effects, and its derivatives include pyridoxal,
pyri doxam@el9pys i doxi n- 30 5' - phosphate, pyridoxal-5'-phPepERE1#6281

pyri doxam ne-5' - phosphate, pyridoxal phosphate, and pyridoxinic acid. The
content in topical agents for dermatol,9gical use should be 0.001-5 w w%
preferably 0.1-3 ww% WD 01/91715 PCT/ EPO1/ 06281 - 11 0022 5
Tocopherol, a group of vitamn E derivative, is effective in preventing
and treating hyperkeratosis and other diseases and preventing and
reversing aging of the skin. This group includes a-tocopherol,
(3-tocopherol, y- tocopherol and (3-tocopherol. Their derivatives may al so
be ~ 10 usegob? the present invention The content in topical agents for

der mat ol ogr cal’ use, should be 0.001-5 wWw¥g preferably 0.1-3 w w% 0023

15 Al pha-tocopherol derivatives include a-tocopheryl retinoate, which is
vitamn A acid ester

Here, a- tocopherql refers_to_DL-a-t. rol .
D- a- t ocdpher ol EPcoﬁhﬁﬁainataraﬂrPBEOpﬁ rol’t SWﬁginand%Fgggggggﬁer&F. 20
Vitamn A agirdcielar Siho gralvidiftiinAchdd( at tedt ang- nepparkieratassiy , and
13-cis-retinoic acid, 1ll-cis-retinoic acid, 9-cis- retinoic, acid_or their
m xed i sonekherEstigeage and- preveptdng and AFVErPaRg- gD efadifi® i s

part|cularg in. This group includes oa-tocopherol, f-tocopherol, Y-

tocopherol and B-tocopherol. Their derivatives may also be
10 used in the present invention
The content in topical agents for dermatological use

should be 0.001-5 w/w%, preferably 0.1-3 w/w%.

0023
15

Alpha-tocopherol derivatives include o-tocopheryl
retinoate, which is wvitamin A acid ester. Here, o-
tocopherol refers to DL-a-tocopherol, D-o-tocopherol or
mixed natural tocopherol containing D—a—tocophe;ol.

20 Vitamin A acid refers to retinoic acid (all-trans-retinoic
acid), 13-cis-retinoic acid, 1l-cis-retinoic acid, 9-cis-
retinoic acid or their mixed isomers. Ester of DL-o-

tocopherol and all-trans-retinoic acid is particularly

preferable.
25
0024
Vitamin E-nicotinate and diisopropylamine dichloro-
acetate improve blood flow, activate cells, inhibit the
30 formation of wmelanin due to UV rays, promote the

elimination . of melanin, prevent epidermal drying,

accelerate skin metabolism, and prevent aging of the skin



preferable. 25 0024 Vitam n E-nicotinate and diisopropyl am ne dichl oro-
acetate inprove blood flow, activate cells, inhibit the 30 formation of

mel ani n due@ot/m7y/ rays, pronote the elimnation - of nel arCTVEP@rEsEnt
epidermal drying, accelerate skin netabolism and prevent aging of the
skin WO 01/91715 PCT/EP01/06281 - 12 due to W rays. The content of
vitamn E-nicotinate or diisopropylammne dichloroacetate in topical agents
for dermatol ogical use should be 0.01-5 wwb 5 0025 Chitosan is produced
as a resul tggt deaget yhgkion of chitin and has a (3-1, 4-pol ygl ucosam ne
structure. 10 Deconposition pro-ducts of chitosan are obtained as a result
of treatment of Eheto-sgenietly enzyafes suchtaminchit Enadeosndatent ai @r

der mat of o1 £af SoRESPERsHPHE, 0og BiEotBRERhe L. 1RE, SRPyP8TY. 36Rm, 870026

The cont ent detmaablegdicati dsdeshwvaldves onotepi adlvy.agents for
der mat ol ogi cal use should be 0.001-5 ww¥g 20 preferably 0.1-3: wwn 0027
Fydroxyc?nnanate and its derivatives include

0025

Chitosan is produced as a result of deacetylation of
chitin and has a B~1,4-polyglucosamine structure.
10 Decomposition pro-ducts of chitosan are obtained as a
result of treatment of chito-san with enzymes such as
chitinase and contain glucosamine and its oligomers.
The content in topical agents for dermatological use
should be 0.001-5 w/w%, preferably 0.1-3 w/w%.
15
0026

The content of caffeic acid derivatives in topical
agents for dermatological use should be 0.001-5 w/w%,

20 preferably 0.1-3 w/w%.
0027
Hydroxycinnamate and its derivatives include
25 hydroxycinnamic acid (including p-coumarinic acid and p-
coumaric acid) and coffeic acid.
The content in topical agents for dermatological use
should be 0.001-5 w/w%, preferably 0.1-3 w/w%.

30 0028

Umbelliferae plant extracts include extracts obtained



25 hydroxycinnam c acid (including p-coumarinic acid and p- coumaric acid)
and coffeic acid. The content in topical agents for dernatol ogical use
shoul d bav@ 0015 W W preferably 0.1-3 wwbh 30 0028 Unbel/EPdierass pl ant
extracts include extracts obtained WO 01/91715 PCT/ EPO1/ 06281 - 13 by
soaki ng the whole plants, roots, |eaves, flowers, seeds, etc. of

unbel I'i ferae plants (such as | edebouri e?l a, glehnia root, Noto-pterygium
incisiumTing, cnidiumrhizome, angelica dahurica root, Ligusticum sinense
Aiv., dokKs usodkzmenkehanghbupl susHEd | Foyed eT1aa64er P1ERBLS, sebygpts and
filtering the residue, fluid obtained by removing the solvent fromthese
extracts, ot ¢ HRSapRktiteraurtanes (aueh oz sledeboeriellaouylehria

sol vents disspl ved LS - or. did 1 approprj.ate sal vents or
di ssol ving = 10 ’ageﬁ?gb gﬁgrggﬁt%ennt %rgé%%gﬁ‘ga%%‘g%msc?&dl&& met ot giTal use
shoul d be GmfHlixay dshupieferabty Qiudtwewtd sQR%KselDIMESE) | @bkeatth uUr es
refer t% mycel.i a of _mésh oomand , reisi cultured on appropriate nedia and

[

i ncl ude “cul 3T 4 BUPLESHM) h ithe"tel BRd( PHuPHIERLEU SO lafRntH) cld a

pul ver | zed Siltridiyi Mhe Cheoidde NCEIRIA VobtAihBA CBHC LLndDidgl i the
culture. Extracts of nycelial cultures include extracts obtalned by
soaki ng t hesUBtRRE nEReRofbesey cattindctsculand eshe sy cpbiwaropadieiuctmovater i n

water and/ QL QA Cyi 8R! VR0t 51 BAGUET RN 00 S8 £ o83 248y iUl 4y pht 8l ned by
sed, or diluted with appropriate solvents or dissolving
10 agents.
The content in topical agents for dermatological use

should be 0.001-5 w/w%, preferably 0.1-3 w/w%.

0029
15
Mycelial cultures refer to mycelia of mushroom and
reisi cultured on appropriate media and include culture
fluid itself in the case of liquid culture and mycelia
pulverized after drying, etc., if necessary, in the case of
200 solid culture. Extracts of mycelial cultures include

extracts obtained by soaking the above-mentioned mycelial
cultures, mycelia or their powder in water and/or organic
solvents and filtering the residue, fluid obtained by
removing the solvent from these extracts, and these power
25 pro-ducts or extracts with or without the solvents
dissolved, disper-sed, or diluted with appropriate solvents
or dissolving agents.
The content in topical agents for dermatological use
should be 0.001-5 w/w%, preferably 0.1-3 w/w%.
30
0030

Plant leaves include leaves from plants such as apple,



removi ng the solvent fromthese extracts, and these power 25 pro-ducts or
extracts with or without the solvents dissolved, disper-sed, or diluted
wi th appmvo@pi/ea7es sol vents or di ssol ving agents. The cont paT/EPet/d6esli cal
agents for dermatol ogi cal use should be 0.001-5 w w% preferably 0.1-3
w w% 30 0030 Plant |eaves include |eaygs fromplants such as apple, WO
01/91715 PCT/ EPO1/ 06281 - 14 Japanese pieris, amasiba (Japanese nane),
and gymmena. Leaves are pulverized after drying, if necessary. Extracts

of plant |epyesndde! ysheeexd f acinmaAl N@dphnes@akhhfiet NeSgnyl eg¥RSeRY . t hei r
powder in water and/or organic solvents and 5 filtering the resi-due, fluid
obt ai ned by-eFRYVI HEe tPiel venl geht af temn dhelrg ext § aeecesaadyt heBet paves

products or t i i.1:h0 ol . i ssol ved, . di spersed,
or diluted W %i%%%r%%%% eqég}%ﬁei%t gg%ﬁrggl%sgp \‘13/‘1rélt t&glegig}r?’t' ss.oa(ﬁf*u]en%oﬁf‘%ﬂ? in
topi cal agehtsvdoromderinat ol pogvdet 1isewatddk shody s herdafDd - 261 WeMle and
preferat%l y ..111-3 w w0031 15 Plant_bark includes the bark fromtrees of

fruits, Jsu Hihl ELShérPy - IHEachf 1ok pRbR1ngk BYr kTREOFERGertBRd

after dryingy1ddnineeessarshedext £26t5c05, t Baabameddchug Ak
ob-t ai ned by soari(i ng the baerk or itscpowder inﬂﬁ%O%@mg?ergra [or or gacr)\:fc

sol vent s arRk§racts iwigth her rebthioet the el oitts nbisdylvedpvdigpetmedpl vent

fromthese gXtyffihfaq Rth ' A5SEPANMR OGS Ur LIS S0 QL ¥ thout
The content in topical agents for dermatological use

10 should be 0.001-20 w/w%, preferably 0.1-3 w/w%.

0031

15

Plant bark includes the bark from trees of fruits such

as apple, cherry, peach, and pear. The bark is pulverized
after drying, if necessary. Extracts of the bark include
extracts ob-tained by soaking the bark or its powder in

200 water and/or organic solvents and filtering the residue,
fluid obtained by removing the solvent from these extracts,
and these power products or extracts with or without the
solvents dissolved, dispersed, or diluted with appropriate
solvents or dissolving agents.

25 The content in topical agents for dermatological use

should be 0.001-5 w/w%, preferably 0.1-3 w/w%.
0032
30 The content of hinokitiol in topical agents for

dermatologi-cal use should be 0.001-5 w/w%, preferably 0.1-

3 w/ws.



sol vents di ssol ved, dispersed, or diluted with appropriate solvents or

di ssol ving agents. 25 The content in topical agents for dermatol ogi cal use
shoul d bav@ 0015 W W preferably 0.1-3 wwbh 0032 30 TheT/Epotmngl of

hi nokitiol in topical agents for dermatol ogi-cal use should be 0.001-5
ww¥ preferably 0.1- 3 wwkh WO 01/91715 PCT/EP01/06281 - 15 0033

G nseng extracts include extracts obtained by soaking gin-seng or its
powder in water and/or organic solvents and 5 filtering the residue, fluid
obt ai ned byog=zoving the solvent fromthese extracts, and these power
products or extracts with or without the solvents dissol ved, dispersed,

or diluted with appropriate solvents or dissolving agents. These extracts

der mat ol 091 cal | aRoed FErpaleT ogeC B bt TLRR, She G Pt pakinas 15
The cont entgiof-said wr i ht4 gpowddr apenvstéorandesnadodagi éabousenshoshd be

0.001-5 w w4 preferably 0.1-3 _wwh_ Q035 20, Crude sugar extracts, are
br own pisgmvs%tltlp‘:‘fﬂrré%i g:r]r%/es. TESLAE podetids RPGREEEEpI BYandeRa¥ingds| Famt

I g
extracts with or without the solvents dissolved, dispersed,
or diluted with appropriate solvents or dissolving agents.
These extracts are commercially available.

10 The content in topical agents for dermatological use

should be 0.001-5 w/w%, preferably 0.1-3 w/w%.

0034

15 The content of sulfur in topical agents for
dermatological use should be 0.001-5 w/w%, preferably 0.1-3

w/wWs.

0035
20
Crude sugar extracts are brown pigment ingredients.
Dried power is hygroscopic and has a slight burning odor
and a slight bitter taste. Their production methods are
described in Toku-Kai-Sho No. 60-78912 Patent Gazette.
25 Specifically, crude sugar (black sugar) or molasses (by-
product obtained in the production of white sugar from
black sugar) is dissolved in an appropriate amount of
water, and pigment ingredients are adsorbed by bringing
them into contact with adsorbents such as non-polar
30 polystyrene resin adsorbents. Adsorbents are washed with
water to  thoroughly eliminate sugar. The pigment
ingredients <adsorbed to the adsor-bents are eluted with

hydrous alcohol of 20% or higher concentra-tions. After



25 Specifically, crude sugar (black sugar) or nolasses (by- product
obtained in the production of white sugar from black sugar) is dissolved
in an appvoprygie anmount of water, and pignment ingredi enPeT/aP&/@adsor bed by
bringing theminto contact with adsorbents such as non-polar 30

pol ystyrene resin adsorbents. Adsor be_nt1§ are washed with water to

t horoughly elimnate sugar. The pignent  ingredients adsorbed to the
adsor-bents are eluted with hydrous al cohol of 200 or higher

concent r a- tésiSendd ¢ on V) 0448474 Sa RETAEPOIAD 638 Iment 18ngraDdENsRL | QR OF
freeze drying, the pignent ingre-dients are refined by Tecrystallization,
i f necessar¥efmediporearyftal heathem edi Enmecessarynesy. eTapoevaténg in

t opi cal ageg%%%&{%g? iﬁ?}'mé’gg 5 should be 0.01-10 w w4 preferably
S

0.1-5 w w asSe exirac main ingredient is oligosaccharide 10

and can be obtaiTied bynseaki g Nd@EissES adehtd dfor WaratlaVRfi@dcohgk such

as net hgnol andl(f_t hanol and filtering, condensing and discoloring the
fluid o :

t ai FRAPLORE O ERt0 i W ¥opi REFE SRS § oF~ 2Vt ol ogi cal use
shoul d be 0.01-10 ww¥% preferably 0.1-5 ww¥b 15 0037 Miucopol ysacchari de
shows skin noisturizing effects and includes hyaluronic acid,

chondroi ti B6&ul fate, chondro- 20 itin-6-sulfate, dermatan sulfate,
heparin and their salts. The content in topical agents for dernatol ogical
use should be 0.001-10wW w4 preferably 0.01-5 w w%

Molasse extract’s main ingredient is oligosaccharide
10 and can be obtained by soaking molasses in cold or warm
lower alcohol such as methanol and ethanol and filtering,
condensing and discoloring the fluid obtained.
The content in topical agents for dermatological use
should be 0.01-10 w/w%, preferably 0.1-5 w/w%.
15
0037

Mucopolysaccharide shows skin moisturizing effects and
includes hyaluronic acid, chondroitin-4-sulfate, chondro-

20 itin-6-sulfate, dermatan sulfate, heparin and their salts.
The content in topical agents for dermatological use

gshould be 0.001-10 w/w%, preferably 0.01-5 w/w%.

0038
25
Teprenone, chemically named geranyl geranyl acetone,
pro-tects the mucosa and promotes its repair, activates
cell growth, and accelerates the synthesis of phospholipid.
Teprenone was also found to inhibit tyrosinase/ an enzyme
30 involved in the biogyn-thesis of melanin which causes liver
spots, freckles, and black skin (Toku-Kai-Hei No. 6-16532
Patent Gazette).

The content in topical agents for dermatological use



0038 25 Teprenone, chem cally named geranyl geranyl acetone, pro-tects
the nucosa and pronotes its repair, activates cell growh, and accel erates
t he synt we@os90f5 phosphol i pid. Teprenone was al so found POT/ERé/(B81

tyrosi nase, an enzyne 30 involved in the biosyn-thesis of nelanin which
causes liver spots, freckles, and bIaF k skin (Toku-Kai-Hei No. 6-16532
Patent Gazette). The content in topical agents for dernatol ogical use WD
01/91715 PCT/ EPO1/ 06281 - 17 should be 0.01-20 w w% preferably 0.5-10

Wl w6 and mosieou ek abl v 120 10w, Wi 0838 by Nor & gawel el | foAg! 0
generally known as an antioxidant and a |i poxygenase inhibitor, is add ed
to cosmet iRFHRIPNEY ac@ulQ i¥A® products to prevent oxidation and
stabilize formulations. 10 The content in topical agents for dermnatol ogical
use should be 0.001-10 ww¥ preferably 0.1-5 wwb 0040 15 Any W

absor bent s @oithonly used in topical agents for dermatol ogi cal use can be
used as W adsorbents in the present invention. Typical Wadsorbents are
listed Below. 0041 20 1) Benzoate W absorbents Paraam nobenzoic acid

(PABA), PABA mone@tdaffdrbffd®retic acid, generally known as an
antioxidant and a 1lipoxygenase inhibitor, is added to
cosmetic and pharmaceu-tical products to prevent oxidation
and stabilize formulations.

10 The content in topical agents for dermatological use

should be 0.001-10 w/w%, preferably 0.1-5 w/w$.
0040

15 Any UV absorbents commonly used in topical agents for
dermatological use can be used as UV adsorbents in the

present invention. Typical UV adsorbents are listed below.

0041
20
1) Benzoate UV absorbents
Paraaminobenzoic acid (PABA), PABA monoglycerin ester,
N,N-bis- (3-hydroxypropyl) PABA ethyl ester, N,N-bis-(2-
hydroxyethyl) PABA ethyl ester, N,N-dimethyl PABA ethyl
25 ester, N,N-dimethyl PABA butylester, N,N-dimethyl PABA
amylester, and N,N-dimethyl PABA octyl ester.

0042

30 2) Anthranilate UV absorbents

Homomenthyl-N-acetylanthranilate

0043



N, N- bi s- ( 3- hydr oxypropyl) PABA ethyl ester, N, N-bis-(2- hydroxyethyl) PABA
ethyl ester, N, N-di nethyl PABA ethyl 25 ester, N, N-dinethyl PABA

but yl est avQ odofH&i net hyl PABA anyl ester, and N, N-di net hyPCERBA/wes1y |
ester. 0042 30 2) Anthranilate UV absorbents

Hononent hyl - N-acetyl anthranilate 0043 WO 01/91715 PCT/EP01/06281 18 3)
Salicylate UV absorbents Anylsalicylate, nethylsalicylate,
hononent hyl sal i cyl ate, octylsalicylate, phenylsalicylate, 5

benzyl salicyl ate, and 4. isopropyl phenylsalicylate 0044 10 4) C nnamate W
absorbents Cctyl ci nnamate, ethyl-4-isopropyl ci nnamate, methyl- 2,

5-di i soprop¥l ci nfrkbtvlake WY -2baoekerodr opyl ci nnanat e,

met hyl -2, 4-diis i e, = fr yci nnanmat e,

i sopropyl - 4- et %gﬁxig%%n%% e, i s%arméﬁ?ﬁé o%g%i nnamat e, 15

i soplr ozyl - ﬁmmmmm?atep?ﬂqtyfsgmdmx%%nnphamﬁlsa%icylate,

octyl - 4- et hoxy-ci npamat e ( 2- et hyl hexyl - 4- et hoxyci nnamat e) ,

2-ethox§£?ﬁ9 @%Yﬁﬁgﬁbggi?héanﬁﬁ .4~ cycl ohexyl - 4- met hoxyci nnanat e,

et hyl - a- cyaigoh RopPIisyh ¢l SNNES at

2- et hyl hexyl - (é(-c%ano-(prhen{:I@%i nn%rrat e, 20 and glyceryl

nono- 2- et hyl hexanoyl - bi s- (par anet hoxyci nnamate) 0045 25 5) Benzophenone
w absorben6(§44

10 4) Cinnamate UV absorbents
Octylcinnamate, ethyl-4-isopropylcinnamate, methyl-

2,5-diisopropylcinnamate, ethyl-2,4-diisopropylcinnamate,
methyl-2,4-diisopropylcinnamate, propyl-4-methoxycinnamate,
isopropyl-4-methoxycinnamate, isoamyl-4-methoxycinnamate,

15 isopropyl-4-methoxycinnamate, isocamyl-4-methoxycinnamate,
octyl-4-methoxy-cinnamate (2-ethylhexyl-4-
methoxycinnamate), 2-ethoxyethyl-4-methoxycinnamate,
cyclohexyl-4-methoxycinnamate, ethyl-a-cyano-B-
phenylcinnamate, 2-ethylhexyl-o-cyano-B-phenylcinnamate,

20 and glyceryl mono-2-ethylhexanoyl-bis-

(paramethoxycinnamate)
0045

25 5) Benzophenone UV absorbents
2,4-dihydroxybenzophenone, 2,2’-dihydroxy-4-
methoxybenzo-phenone, 2,2’-dihydroxy-4,4’-
dimethoxybenzophenone, 2,2’-4,4’-tetrahydroxybenzophenone,
2-hydroxy-4-methoxy-benzophenone, 2-hydroxy-4-methoxy 4’-
30 methylbenzophenone, 2-hydroxy-4-methoxy-benzophenone-5-
sulfonate, 4-phenylbenzophenone, 2-ethylhexyl-4'-
phenylbenzophenone-2-carboxylate, 2-hydroxy-4-n-



2, 4- di hydr oxybenzophenone, 2,2'-di hydroxy-4- net hoxybenzo-phenone,

2, 2" -di hydroxy-4, 4' - di nmet hoxybenzophenone,

2,2 -4, 4'Woet/sahydr oxybenzophenone, 2-hydr oxy- 4- net hoxy- PE€VEp@iseRINe,
2- hydr oxy-4- net hoxy 4' 30 net hyl benzophenone,

2- hydr oxy- 4- met hoxy- benzophenone-5- sul fonate, 4-phenyl benzophenone,
2- et hyl hexyl -4' - phenyl benzophenone- 2- Car boxyl ate, 2-hydroxy-4-n WO
01/91715 PCT/ EPO1/ 06281 - 19 octoxybenzo-phenone, and

4- hydr oxy - Eas:BaXPeHnZ €. an8046np3 69 Hefa QERSHLR ]
3-(4'-nethylbenzylideneg-d,l-canphor, é?%eﬁgéﬁidé%e-égfl-caﬁ%h%??nﬁrocanic

acid, ethyl urocanate, 2-phenyl-5- nethyl benz-oxazol,
2-(2'-hydrqﬁy4%'-ethylphenyl)- benzotri azol

2-(2'-hydroxy-5'-t-butyl phenyl) 10 benzotri azol e,

2-(2' -hydroxy-5'-net hyl phenyl )- benzotri azol e, di benzal azi ne,

di ani soyl net.hane, .4-net hoxy- 4'-t-butyl di benzoyl net hane, 5-(3, 3-di net hyl - 2-
norbornél i oeéne) -%thﬁéﬁt%e%%@%éé‘?nt%S 0047 The content in topical agents for

der mat ol ogi cal ‘355&4’mﬂﬂm&ﬁié&wwlﬁﬂﬁd&%?%}%%ﬂﬁelf t he

content is too small, sunBburn can not be prevente eni ng

ef fects of di-hyarmpbyphenytoeath gl achpy retriusl deromrmtreedmgghemj*l{lhg cont ent
afected OB BERE IR o Sobh dopeet s 1 THOPRROCE and Treckl es
benzotriazol, 2-(2’-hydroxy-5’-t-butylphenyl) -
10 benzotriazole, 2-(2’-hydroxy-5’-methylphenyl) -
benzotriazole, dibenzalazine, dianisoylmethane, 4-methoxy-
4’ -t-butyldibenzoylmethane, 5-(3,3-dimethyl-2-

norbornylidene) -3 -pentane-2-one.
15 0047

The content in topical agents for dermatological use
should be 0.01-10 w/w%, preferably 0.5-8 w/w%. If the
content is too small, sunburn can not be prevented and the

20 whitening effects of 4-hydroxyphenyl-a-D-glucopyranosgide
are reduced. If the content is too large, stability of

topical agents for dermatological use is affected.

0048
25

Y-Pyrone glycoside prevents liver spots and freckles
due to sunmburn. It is maltol-3-0-(6’-0O-apiocil)-glucoside
or maltol-3-0O-glucoside which can be shown by general
formula 1 shown below. For example, it can be collected by

30 column chromatography, HPLC, TLC, etc. from pueraria root
extracts.

The content in topical agents for dermatological use



due to sunburn. It is maltol-3-O(6'-0Oapiocil)-glucoside or

mal t ol - 3- 0- gl ucosi de which can be shown by general forrmula 1 shown bel ow
For exanwepidt7izan be coll ected by 30 col um chronat ogr apOyEPHRI6ER1 TLC,
etc. frompueraria root extracts. The content in topical agents for

der mat ol ogi cal use WO 01/91715 PCT/ EP01/06281 - 20 should be 0.00001-2.5
w w¥ preferably 0.0001-1 wwb 0049 Chemstry 1 VOHOOH OO OR
General formula 1 10 In the above formula, Ris a hydrogen atom or the
group shownshehoa: bEHy. G801 O, 450 P0B0 pdrexyseyi 6Ybb6aasi §/ghycosi de and
hydroxysalicylic acid fatty ester glycoside shOM/exceI%ent I'tening
effects as a result of synergismwth 4-hydroxyphenyl -a-D- gl uco 20
pyranosi de ggglycan be shown by general formulas 2, 3 and 4. These

gl ycosi des can be obtained by allowi ng hydroxysalicy-lic acid or
hydroxy%ali lic acidlfatty ester to react with ace-tylated sugar such as

pent aacétyl g YooY

OH

OH
OR

General formula 1

10 In the above formula, R is a hydrogen atom or the
group shown below.

15 0050

Hydroxysalicylic acid glycoside and hydroxysalicylic
acid fatty ester glycoside show excellent whitening effects
as a result of synergism with 4-hydroxyphenyl-a-D-gluco-

20 pyranoside and can be shown by general formulas 2, 3 and 4.

These glycosides can be obtained by allowing
hydroxysalicy-lic acid or hydroxysalicylic acid fatty ester
to react with ace-tylated sugar such as pentaacetylglucose
(or aceto-bromated sugar such as acetobromoglucose) in the

25 presence of acidic catalysts.

The content in topical agents for dermatological use



(or aceto-bromated sugar such as acetobronoglucose) in the 25 presence of
acidic catalysts. The content in topical agents for dermatol ogi cal use WO
01/ 91715 wWAew1/8R0sl/ 06281 - 21 should be 0.001-20 w W pref/ePalneys10. 1- 7
wwh 0051 5 Chemistry 2 ORI OOH OR2 10 General formula 2 ORI O OH
OR2 Ceneral formula 3 O ORL OH R20 General fornmula 4 15 0052 . In
general formulas 2 through 4, Rl is a §d?ogen atom or saturated or

unsat urated normal -chain or branched 20 hydrocarbon group with 1 to 20

car bon at ongnof | 8e RE. 81 820 SHBRE , TESLALE WP §1{ 91717, £CT/ EPOL/ 06281 22
0053 ’

0051

Chemistry 2

OR,
0 OH
OR,
10 General formula 2

General formula 4

15
0052

In general formulas 2 through 4, R1 is a hydrogen atom
or saturated or unsaturated normal-chain or branched
20 hydrocarbon group with 1 to 20 carbon atoms, while R2 is a

sugar residue.



Exanpl es of the above-nentioned gl ycosides are listed below 5

3-p- D gl ucopyranosyl oxy salicylic acid, 3-0-D gl ucopyranosyl oxy nethyl
sal i cyl atveQ 0891785 D- gl ucopyr anosyl oxy ethyl salicylate, PCI/EP01/06281

3- (3-D-gl ucopyranosyl oxy propyl salicylate, 3-(3- D-glucopyranosyloxy

i sopropyl salicylate, 4-3-D glucopyra- nosyloxy salicylic acid, 4-0-D 10
gl ucopyr anosyl oxy net hyl salicyl ate, - 6 D- gl uco- pyranosyl oxy et hyl
salicylate, 4-R D glucopyranosyl oxy propyl salicylate,

4- (3- D gl ucqmyg=ano- syl oxy isopropyl salicylate, 5-3-D glucopyranosyl oxy
salicylic acid, 5-(3-D glucopyranosyloxy nmet hyl salicylate, 5-0-D 15

gl ucopyr anosyl oxy et hyl salicylate 5-(3-D gl ucopyranosyl oxy propyl

salicylate, 5-(3-I>xdlucopyr |so | _salicylate,
6- R- D- gl ucopyr an(#s%/ a;ty sga‘?fcgﬁ% g%" Fggf’)‘?dg EESW%Q@@S%W&*@%WI
sal i cyl at e, H@lbs.D- gl ucopyranosyl oxy ethyl salicyl ate,

6- R—D—glucop ranos | oxy 20 propyl salicylate, 6-(3-D glucopyranosyl oxy
|sopropyl Hateoryreaopydioxyoppldny-ldyl exyd3- By@rdxybenzoi ¢ aci d,

2- R-D-gl ucopyr. on neth |, .h dro ybe zoate P—D—

gl ucopyr ano% ox%i%g’r % 31 85933
glucopyranogmh@xxngz@{ b%ﬁgq t% 13- ? 22

gl ucopyr anosyl oxy- 3- |sopropyl hy roxybenzogte 3- Dglucopyranosyloxy

gl ucopyr a- n@gyﬂbﬂyé%ﬂhydﬂGW¥he@z@|@ gdmdpp?r@ﬁo@yloxy isopropyl

gl ucopyr anosyl-axy-4- net hy droxybenzoate, _2-j 3-D-

gl ucopyranoféﬁlcb%’]ﬁt& h)ﬁ h;’}’éﬁ&k‘;?ﬁé’h’fé— Rogyloxy. palicylic acid, 4-p-D-

gl ucopyrgnogyh Pk ngy e f3- 4Dp3 _
By Aplodllonsy HPRC A ot el 3102 g1uco

gl ucopyr anosyl oxy- oxybénzda

gl ucopyr a- neyyeoopyickydrettytieszdiicydeitd, 2-33pDgV-Bh424AL5,PEXLEPO1/ 06281
propyl salicylate, 4-B-D-glucopyrano-syloxy isopropyl

salicylate, 5-B-D-glucopyranosyloxy salicylic acid, 5-B-D-
glucopyranosyloxy methyl salicylate, 5-B-D-

15  glucopyranosyloxy ethyl salicylate, 5-B-D~glucopyranosyloxy
propyl salicylate, 5-B-D-glucopyranosyloxy isopropyl
salicylate, 6-B-D-glucopyranosyloxy salicylic acid, 6-p-D-
glucopyranosyloxy methyl salicylate, 6-B-D-
glucopyranosyloxy ethyl salicylate, 6-B-D-glucopyranosyloxy

200 propyl salicylate, 6-B-D-glucopyranosyloxy isopropyl
salicylate, 2-B-D-glucopyrano-syloxy-3-hydroxybenzoic acid,
2-p-D-glucopyranosyloxy-3-methyl hydroxybenzoate, 2-§-D-
glucopyranosyloxy-3-ethyl hydroxybenzo-ate, 2-B-D-
glucopyranosyloxy-3-propyl hydroxybenzoate, 2-$-D-

25 glucopyranosyloxy-3-isopropyl hydroxybenzoate, 2-B-D-
glucopyra-nosyloxy-4-hydroxybenzoic acid, 2-B-D-
glucopyranosyloxy-4-methyl hydroxybenzoate, 2-p-D-
glucopyranosyloxy-4-ethyl hydroxybenzo-ate, 2-pB-D-
glucopyranosyloxy-4-propyl hydroxybenzoate, 2-f-D-

30 glucopyranosyloxy-4-isopropyl hydroxybenzoate, 2-B-D-
glucopyra—noéyloxy—5~hydroxybenzoic acid, 2-B-D-



- 23 gl ucopyranosyl oxy-5-net hyl hydroxybenzoate, 2-(3-D

gl ucopyr anosyl oxy- 5-et hyl hydroxybenzo-ate, 2-(3-D gl ucopyranosyl oxy-

5- propyl wgdrewybenzoate, and 2-(3-D gl ucopyranosyl oxy- BeT/Ep@rwpsal

hydr oxybenzoate 5 0054 Bi phenyl conpounds inhibit tyrosinase activity and
mel anin formati on and can be shown by general fornulas 5 10 and 6.

Speci fically, biphenyl conpounds include dehydrocreosol, dehydrodi eugenol,
and tetrahydronmagnolol. The content in topical agents for dernatol ogical
use shoul d z p b - 1%_0055 Chemistry
e 0 arE o e B A e 2B Ho e &l
formul a 6 WOLQ&bPI7ahoRCIOKROH-@62§1 hyd24xybehGolatgener-@l-Di-ornul as 5 and

6, R3 is CH3, C2H5, C3H7
glucopyranosyloxy-5-propyl hydroxybenzoate, and 2-B-D-

glucopyranosyloxy-5-isopropyl hydroxybenzoate

5
0054
Biphenyl compounds inhibit tyrosinase activity and
melanin formation and can be shown by general formulas 5
10 and s.
Specifically, biphenyl compounds include
dehydrocreosol, dehydrodieugenol, and tetrahydromagnolol.
The content in topical agents for dermatological use
should be 0.0001-20 w/w%, preferably 0.001-5 w/w$.
15
0055
Chemistry 3
20 General formula 5

OH R4

SaV

R4 HO
General formula 6



CH20H, C3H6OH, CH2CH=CH2, while R4 is a hydrogen atomor 5 saturated

nor mal - chain or branched hydrocarbon group with 1 to 8 carbon atons. 0057
10 Cer amvdesi/gntds subst ances with ceram de-|i ke structuresPCVBPaI/®a81 sof t en
and whiten the skin, alleviate inflammation, antagonize oxidation, and
pronote blood flow Ceranmi des are showy, by general fornula 7, while
substances 15 with ceram de-like structures are shown by general fornulas
8, 9, 10, 11, and 12. Ceram des and substances with ceram de-1like
structures @@y be used in conbination (conbination of 1 or nore of the
ceram des and/or substances with ceram de-like structures). 20 The content
in topical agents for dernmatol ogical use should be 0.01-50 w wo,

preferably 0'.01-20 w w2 d eter y-0. 1510, w These s t ances
show noi sturi zi ng1211 e&?gé%gﬂan%@elvagnt gar?gpir efi e\Jf/;{e3 r%%lg\rg%l’(i nhgg\[ft hléggb’d
stability arch,beel i O 0HON CHTHRCH, W twhitle RKi nis 25 (bBrogh Werbd/ A7 15

PCT/ EPO1/ 06281 - 25  Chemstry 4 OH O R5)~
5 saturated normal—cﬁ%in or branghegqégérgé£¥£on group with 1

to 8 carbon atoms.

0057
10

Ceramides and substances with ceramide-like structures
moisten, soften and whiten the skin, alleviate
inflammation, antagonize oxidation, and promote blood flow.
Ceramides are shown by general formula 7, while substances

15 with ceramide-like structures are shown by general formulas
8, 9, 10, 11, and 12.

Ceramides and substances with ceramide-like structures
can be used in combination (combination of 1 or more of the
ceramides and/or substances with ceramide-like structures).

20 The content in topical agents for dermatological use should
be 0.01-50 w/w%, preferably 0.01-20 w/w% and more
preferably 0.1-10 w/w%. These substances show moisturizing
effects and prevent and relieve rough skin with good
stability and feeling upon contact with the skin.

25
0058

30



General formula 7 R7, 0 0 O (CHY),
formula 8 R9,0 OH OOOH R10 ""N I,
0059 ROawOo01/AIF HN |1 Rl la -
PCT/ EPO1/ 06281 26 R9,, 0 OH O RIO AN

H R8 NO'
R11- R1'2 General
R12b Gener al

(CHz)d, - H 5 Ceneral
formula 9 10
formul a 10 POX/@Pé19LZH5

Rllia - R12b

- 25 -

Chemistry 4

OH
Q

N

R5 N
H

OH

R6

General formula 7

R7

~0
. ﬁ/O\Ha/(CHY)b—-H
RS/U\N
LL/}CO (CHz),—H

General formula 8

o OH
o\/K/OH
1Y
R107 N

R11— R12

General formula 9
10

0059
RQa\O

OH

o
R11a— R12b

General formula 10



General formula 11 R9,, 0 OO-O RIQOAN, I Rlla - R12b 5 General formula
12 10 0060 In general formula 7, R5 and R6 are the sane or different
hydr oxyl vgooupt7suibsti tuted normal -chain or branched, satPCHER/5RS1
unsat ur at ed hydrocarbon groups with 15 8 to 26 carbon atons. In general
formula 8, R7 is a normal-chain or bragghed saturated or unsaturated
hydr ocarbon group with 10 to 26 carbon atons; R8 is a normal -chain or
branched, saturated or unsaturated hydrocar bon group with 9 to 25 20
carbon atons; Y and Z are a hydrogen atomor a hydroxyl group; ais 0 or
1, c is an integral nunmber of O to 4, and b and d are integral nunbers of
0 to 3. In general formula 9, RkR@nd R10 are the sane or different

normal - chai n or branched, saturate® or 25 unsaturated, hydroxylated or
non- hydr oxyl at ed hydrocarbon WO 01/Q17b% PCT/ EPO1/ 06281 - 27 groups with
1 to 40 carbon atons; Rl11 is a ngf nalf-chain or branched al kyl ene group
with 1 to 6 carbon atons or singl 2 bond; and R12 is a hydrogen atom
normal - chain or branched al k&&/ poup with 1 to 12 carbon atonms or 2,3 5
di hydr oxypr opyl oxy group. Wen R11Fi1$aa—§1a!gl e bond, R12

General formula 11

R10 I}I
R11a— R12b
5
General formula 12
10 0060

In general formula 7, R5 and R6 are the same or
different  hydroxyl group-substituted normal-chain or
branched, saturated or unsaturated hydrocarbon groups with

15 8 to 26 carbon atoms.

In general formula 8, R7 is a normal-chain or
branched, saturated or unsaturated hydrocarbon group with
10 to 26 carbon atoms; R8 is a normal-chain or branched,
saturated or unsaturated hydrocarbon group with 9 to 25

20 carbon atoms; Y and Z are a hydrogen atom or a hydroxyl
group; a is 0 or 1; c is an integral number of 0 to 4; and
b and d are integral numbers of 0 to 3.

In general formula 9, R9 and R10 are the same or

different normal-chain or branched, saturated or

25 unsaturated, hydroxylated or non-hydroxylated hydrocarbon



is a hydrogen atom In general fornmula 10, R9a is a hydroxyl ated or

nonhydr oxy-| ated hydrocarbon radical with 4 to 40 carbon atons; Rlais a
nor mal - cived@ n/ar71Hr anched al kyl ene group 10 with 3 to 6 carODEP@mses; and
R12a is a normal-chain or branched al koxy group with 1 to 12 carbon atons.
In general fornula 11, R9, R10, Rl0a, gpd Rl2a are the sane. as above. In
general fornula 12, R9, R10, and Rl1l are the sane 15 as above; and Rl12b is
a hydrogen atomor a normal-chain or branched al koxy group with 1 to 12

car bon at or%&gpg,@itﬂi DY §H0% P ICARHAOX Ya tiirp R MNels Rl Indsmal séigle bend,
R12b is a hydrogen atom 20, 0061 Ether compounds which can be shown by

t he gener albr@iciied malkyRzneO growpn-wth i der Basé pERERCENSRMAbSET pRi on

of the topical ents .for_der ol.qgi_ca rtainin t r esent
i nvention wt gPPfit'atalrﬁg }tgg% SRi if. ’%‘%&?ﬁﬁgﬁg%‘%’% (%)fr%r% _?%ﬁ gﬁd R22
may be the spdEchad dilfkoksr eftowndwata nor val 1chatarbdr anthed ar c§edic 30

al kyl groups with 1 to 12, preferably 2 to 22 and nore preferably 3 20
carbon &t on@ihyq@¥oxX¥ppeRY PRy §XPHRr RITCTHnRIbr 1R 2 a?%@rear?‘&% ' a{ﬁg or

Fol Lovi ng: YD SLTBIITEBATRIOL Ooze1” 26  mothyl oroup. butyl aroup.
Rgg: gljeg;f)ug,rOl?meﬁéngrmpifmeed?q, gRA®, 1s-t at rg&réé*?PCYéﬁgﬁé, or
aroup. 3. nonny8oxy-Tated’ nyHr 2l eELEE0SY! (AP LA dY LRESBY!
atoms; Rlla is a normal-chain or branched alkylene group
10 with 3 to 6 carbon atoms; and Rl2a is a normal-chain or
branched alkoxy group with 1 to 12 carbon atoms.
In general formula 11, R9, R10, R1lOa, and R12a are the
same as above.
In general formula 12, R9, R10, and R11l are the same
15 ag above; and R12b is a hydrogen atom or a normal-chain or
branched alkoxy group with 1 to 12 carbon atoms oOr 2,3-

dihydroxypropyloxy group. When R11 is a single bond, R12b

is a hydrogen atom.
20
0061

Ether compounds which can be shown by the general

25 formula R21-0-(X-0)n-R22 increase percutaneous absorption

of the topical agents for dermatological use pertaining to
the present invention without irritating the skin.

In this general formula, R21 and R22 may be the same

or dif-ferent and are normal-chain, branched or cyclic

30 alkyl groups with 1 to 12, preferably 2 to 22 and more

preferably 3 to 20, carbon atoms. It is preferable that R21

and/or R22 are branched at 2 or more sites, preferably at 2

sites. Specifically, these groups in-clude the following:



met hyl hexyl group, 2-nethyl heptadecyl group, 1,3 5 dinethyl butyl group,

1, 3-di net hyl pentyl group, and cyclopentyl group. X is an al kyl ene group
with 1 tovagopneferably 1 to 8, car-bon atons, specificeCTEPOsesly| ene
group, ethylene group, butyle-ne group, etc. 10 The conbi ned nunber of
carbon atons in R21 and R22 nust be 1Q.to 32, preferably 12 to 28. nis 0
or 1, preferably 0. 0062 15 These ethér conpounds can be manufactured by
known nethods, e.g., direct etherification of corresponding alcohol and

al kyl hal i dﬁetﬁfﬂtgibﬁﬁ,%uaw! geblig! Abbatpedgraspp heaubilogradgithon of
correspondi ng al cohol and olefin 20 in the presence of Lewm s acid catal yst
or as a resdbdeoyl grfiun.onnotetsafespbnd@nfyral cohortagacylk@rR @R i dB-in

the presence of alkaline ca d ctio o] tak_

pr oduced fr%ﬁ?%%Y?e%ﬁ%HEfn%—%%g%ﬁéPsggdggﬁgghy%ea%gﬂyzé?%ﬁg; égoﬁﬁé %ontent
in topi cal agenyshéRylder matalpgi cab-umeehysheptaddéeyD. 01-chfbug Wy 1,3-
preferably 0,01-20 w w¥% and nore preferabl O.é&ég w_wn 0063 30

Pant ot hehi cAaBeBhYLPYEYLt amPFBP /| t ot CHIMPEINIRERI n WA Rni ng®BFf ect s

but increasgg.stabhtiiYapbud WO 01/91715 PCT/ EPO1/06281 - 29
hydroxyphengf?a-ggg#tco yr%éoside in topical agents for

X 1s an alkylene group with 1 to 12, preferably 1 to
8, car-bon atoms, specifically, methylene group, ethylene
group, butyle-ne group, etc.
10 The combined number of carbon atoms in R21 and R22
must be 10 to 32, preferably 12 to 28.

n is 0 or 1, preferably 0.

0062

15

These ether compounds can be manufactured by known

methods, e.g., direct etherification of corresponding
alcohol and alkyl halide, reduction of aryl ether obtained
as a result of addition of correspomnding alcohol and olefin

20 in the presence of Lewis acid catalyst or‘as a result of
addition of corresponding alcohol and alkyl halide in the
presence of alkaline catalyst, and reduction of acetal or
ketal produced from corresponding alcohol and aldehyde or
ketone.

25 The content in topical agents for dermatological use
should be 0.01-50 w/w%, preferably 0.01-20 w/w% and more
preferably 0.1-10 w/w%.

0063
30
Pantothenic acid is a wvitamin B. It not only shows

skin whi-tening effects but increases stability of 4-



dermat ol ogi cal use. Ist de-rivatives include pantethine-S- sulfonic acid,
4' - phosphopant heti -ne-S-sul fonic acid, pantethine, and gl ucopyranosyl
pant ot hemva® e1/91hese 5 conpounds can be used in the form oPCvaPo1cBR8A free

acid but salt as well. Salts include a wi de range of organic and
inorga-nic acid salts, but al kaline rre% |_ salts and alkali earth netal
salts, e.g. calciumd-pantetheine-s-sultonate are preferable. 10 The

content in topical agents for dermatol ogi cal use should be 0.001-5 w w¥

pr ef er abl yo@%ﬁ%ﬁ%ﬁ)&%_ﬁ_n@%&a@gp&fﬂ}%ﬁ@e iqp'je@fékfo dd@icd hegdatio

of wei ght uco- pyranosi de and pantothenic acid
and/or its dematatliogiscak ned. | €ss teamiva@ivespriefcdnedd ypardttetthihd-30 10

and nore preferably 1:0.5 to 5,6 0064 Sodi um hydrogen sulfite is known to
i ncrease t_t‘?élléfﬁus‘%/abiarcfﬂ/' of 3 %?R%Wa}%rl%tﬁi?%"%‘gsé’riéoqjo‘f o aed
der mat ol ogigtetisihd Pat gy Noglwedf/Eadsy Sodigamdicegan sul fiteadso
increase the stability of 4-hydroxyphenyl-"a-D gl ucopyranoside in topical

agents Por urpmisldgiaralbaissedinal ddm e kdulnptheorally uSresl awid Hatt 4- 25

hydr oxyphemdr: B 0L gpyr anesl de sadhal Dy regen sl 1 be. Al uRlght)

agents are isseshd-mijy evehd sabtdanbati abkabinet hetaddwerisss raatta sl 1 hat
may be caused WO 01/91715 PCT/ EP01/ 06281, - 30 by saone, of the auxiliary
agent s use&ﬁqpqh@eﬁﬁéséﬁgts, e.g. calcium d-paritetheine-s-sulfonate

are preferable.

10 The content in topical agents for dermatological use
should be 0.001-5 w/w%, preferably 0.1-3 w/w%. The content
should be ad-justed so that the ratio of weight of 4-
hydroxyphenyl-oa-D-gluco-pyranoside and pantothenic acid
and/or its derivatives is not less than 1:0.1, preferably

15 1:0.1 to 10 and more preferably 1:0.5 to 5.
0064

Sodium hydrogen sulfite 1is known to increase the

20 stability of B-arbutin in topical agents for dermatological

use (Patent No. 2107858). Sodium hydrogen sulfite also

increase the stability of 4-hydroxyphenyl-o-D-
glucopyranoside in topical agents for dermatological use.

The content should Dbe adjusted so  that 4-

25 hydroxyphenyl-a-D-glucopyranoside:sodium hydrogen sulfite

ratio (weight) is 1:0.0001 to 1, preferably 1:0.001 to O0.1.

0065
30
Anti-inflammatory agents are used to prevent

inflammation and other adverse reactions that may be caused



invention. Any anti-inflammatory agents applicable to the skin can be
used, such as oxyben-zone, tranexam c acid and its derivatives,

E- am nocaypooi/gt7ati d, gl ycyrrhizic acid, 5 azul ene, sensitPei/BBoiagesit No.
301, sensiti-zing agent No. 401, di phenhydram ne HC, adenosi ne phosphate,
cal am ne, lithospernmumroot extract, nygwort extract, sarguisorba

extract, am nocaproic acid and bi sabol 6I'. The content in topical agents for
dermat ol ogi cal use 10 should be 0.01-2 ww¥ preferably 0.1-2 w w4 0066

Al lantoi n i g,Us€&hE 0 bf eathyardgus derfatldiCalsed dnseanas ppdskac
effective in the treatnment of skin wound "and prevention of rough skin. Its
derivat i vesinvenydien. di Apdr aryiainfiaunnrateunt egenhseannRdichbbeohgpdibry

al umi num al] ant gi pate. content_ | i e ogj.ga
ise 20 shot i bacd. 6. St ST ars cpne oy Bkt T P cAET
used to rehydsatdmigett brediar deamdno2apeptigeratsd, Nejltyaatrmhilizie aatdd(such
as glycine, serine, cystine, alanine, threonine, cysteing, valine,

phenyi al%ani A8uleRehi §R1FeC1EENEI RESOLY MG MO L prfifet - 710 28FRe HRd

hydroxypr0|h6§)1d%ﬂﬁgﬁhjﬁgéM&ﬁ§iﬁcﬁ§w%bé§bsﬁﬁﬁaﬁﬂdéﬁﬁaéé,?éﬁ@éﬁﬂh@?g
glutam ne and glutamc acid), 30 and basic amno acid (arginine, histidine
and | ysi ne) l1tehnosperused. répl nexiatder mpgmionss entirads .acybsaniesiche and

its salts, acylglutanic acid and its.salts, . acyl:(3-al anine WD 01/91715
PCT/ EPoL; 065889 s 1A ERASPEBLS) ebTagRuRaRAPEReIOna pyrrol i done

carboxylic acid The content in topical agents for dermatological use
10 should be 0.01-2 w/w%, preferably 0.1-2 w/w%.

0066

Allantoin is used to treat wvarious dermatological

15 diseases and is effective in the treatment of skin wound

and prevention of rough skin. Its derivatives include

dihydroxy aluminum allantoi-nate and chlorohydroxy aluminum
allantoinate.

The content in topical agents for dermatological use

20 should be 0.01-5 w/w%, preferably 0.1-3 w/w%.
0067

Amino acid is wused to rehydrate aged or hardened

25 epidermis. Neutral amino acid (such as glycine, serine,
cystine, alanine, threonine, cysteine, valine,
phenylalanine, methionine, leucine, tyrosine, proline,

isoleucine and hydroxyproline), acidic amino acid (such as
aspartic acid, asparagine, glutamine and glutamic acid),
30 and basic amino acid (arginine, histidine and lysine) can

be used. Amino acid derivatives include acylsarcosine and

its salts, acylglutamic acid and its salts, acyl-B-alanine



and its salts, as well as oligopeptides such as glutasin, carnosine,
gramicidin S, tyrocidin A and tyrocidin B, y- am nobutyric acid and

y-am no- M@0 hyerrexybutyric acid and its 5 salts. The cont POI/EPeL/G6§1 ca
agents for dermatol ogi cal use should be 0.01-20 w w2 preferably 0.05-10
w W% The skin noisturizing effects may be insufficient if the content is
too small. If the content is too large,”"alteration of amino 10 acid becones
difficult to prevent without increases in its beneficial effects. 0068 15

Ami no et hyl 83@@9&“gaughomulegthtﬂengwaghapyyggwa%aé cs‘ukapws}h% &chd

-S2H or -S are uséd-to prevent an relieve rough skin and relieve
subduednessandhéteordsdiits i nas opetadl asgedtigdpsptdelamt ey eal gdvsasihoul d
be 0.0001-1.0 w w4 preferably 0.001-0.3 w wkp 20 0069 Al kyl ene diam ne

carboxyl i c @eFBECHERPyatIRA GrBiysed 25O ik rRad® t%ﬁ‘i"?‘?]ti/]“bet opical

agents for der ol ogi.cal_ .use. Ethyl ene diam.ne t t angd4i t

al kal i neta?mlgnggygéﬁcﬁC& RRd ¥ ﬂﬁnfigs Y?E??Ygﬁégﬁggeggﬁﬁ %ggaﬁﬁssalts
(such ass CaggfidgMy), ammonium salt, and al kanol salts are preferable, but
Na salt 1s nost preferable. 30 The content in topical agents for

der mat ol ogi cal uEke siomiledthelm. HePBCELl wARERLST i aBPYIBtOLCGLS2 WoE 0070
P o TG EPRY W20 HAn PopReRBrdBIYY B 0L AR WESITRE bRIGeAse
moisturizing effects may be insufficient if the content is
too small. If the content is too large, alteration of amino
10 acid becomes difficult to prevent without increases in its

beneficial effects.
0068

15 Amino ethyl compounds, shown by the formula NH,CH2CH:X
(in which X is -S0,H or -S0,SH), are used to prevent and
relieve rough skin and relieve subduedness.

The content in topical agents for dermatological use
should be 0.0001-1.0 w/w%, preferably 0.001-0.3 w/w%.
20

0069

Alkylene diamine carboxylic acid derivatives are used
25 to increase stability of topical agents for dermatological
use. Ethylene diamine tetraacetate and its alkali metal
salts (such as Na, K and Li salts), alkali earth metal
salts (such as Ca and Mg), ammonium salt, and alkanol salts

are preferable, but Na salt is most preferable.
30 The content in topical agents for dermatological use

should be 0.01-0.5 w/w%, preferably 0.05-0.5 w/w%.

0070



ab-sorption of 4-hydroxyphenyl -a-D- gl ucopyranosi de, and al kyl dine-thyl

am no acid showed by general fornmula 13, 2 5
al kyl -1 - o0 boxyaset hyl - | - hydr oxyet hyl - 2-i mi dazol i ne shownPCh¥P@geaesial
formula 14, N-(3-acylam nopropyl)-N N dinethylam no acetate shown by

gener al

formula 15, and N al kyl -N, N-djpethyl-3-am no-2- hydr oxypr opane

sul fonic acid shown by general formul &6 are desirable. 10 0071 Acyl

met hyl

17.

O

10

15

20

taurine is also used to increase percutaneous absorption of
4- hydr oxyphenyl -a- D- 15 gl ucopyranosi de and can be shown by general
0072, Chemstry 5 CH3 0 R1'3 NO H3C 20 Ceneral
OH N R14 GCener aBeteorime aletdi wADIGHD 1S REIAEPO1106288se B8FcuDa@edRES H

ab-sorption of 4-hydroxyphenyl-a-D-glucopyranoside, and
alkyl dime-thyl amino acid showed by general formula 13, 2-
alkyl—l—carboxy—methyl—l—hydroxyethyl—z—imidazoline shown
by general formula 14, N- (3-acylaminopropyl) -N, N-
dimethylamino acetate shown by general formula 15, and N-
alkyl-N,N-dimethyl-3-amino-2-hydroxypropane sulfonic acid

shown by general formula 16 are desirable.
0071

Acyl methyl taurine is also wused to increase

percutaneous absorption of 4 -hydroxyphenyl-o-D-

glucopyranoside and can be shown by general formula 17.
0072
Chemistry 5

?H3 0O

+
/ O
H,C
General formula 13

0O

A

+
N
[ A_\—OH
N" "rR14

General formula 14

f or nul
formula 13 O ON

a
L
N



5 General formula 15 RI6, N+ OS | OH O General formula 16 0 1,0 M

R17)~ NO 1 10 CGeneral formula 17 0073 15 In general formulas 13, 14, 15,
16 and 1WORILB17ahd R16 are nornal -chain or branched al kyPCyERPup®28% th 8 to
24 carbon atons; R14, R15 and R17 are normal -chain or branched al kyl
groups with 7 to 23 carbon atons; Mis g univalent or bivalent netal,
ammoni um al kanol am ne or hydrogen atom 20 0074 The conbi ned content of
bet ai ne derivatives and acyl nethyl taurine in topical agents for

der mat ol ogi cal use WD 01/91715 PCT/ EP01/06281 - 34 should be 0.01-30
wwg preferably 0.1-20 wwb 0075 Fi bronectin (cold insoluble globulin)
increases 5 whitening effects of 4-hydroxyphenyl -a-D gl ucopyranosi de used
in the present invention. e suitable content in topical agents for
dermat ol ogical is O. 000001}&1 w w% 10 (0076 _

. 0
R157 N7 TN /\[(
H |
0

5 General formula 15

R16-_|, /

OoH O

General formula 16

R17 I
10 General formula 17
0073
15 In general formulas 13, 14, 15, 16 and 17, R13 and R16

are normal-chain or branched alkyl groups with 8 to 24

carbon atoms; R14, R15 and R17 are normal-chain or branched

alkyl groups with 7 to 23 carbon atoms; M is a univalent or

bivalent metal, ammonium, alkanol amine or hydrogen atom.
20

0074

The combined content of betaine derivatives and acyl

methyl taurine in topical agents for dermatological use



Tyrosi nase inhibitors are added to enhance the inhibition of tyrosinase
activity by 4-hydroxyphenyl -a-D 15 gl ucopyranoside or to give greater
anti-tyrowdnasgieffects to the topical agents for dermat oPOTER@E/062HE
covered by the resent invention by way of synergismw th 4-hydroxyphenyl -
a- D- gl ucopyranosi de. To obtain tyrosipqae_inhibitors, cells of

Cat harant hus roseus L. (group of cells  or tissue 20, strips such as the
root, enbryonic axis, and cotyl edon of young plants and the root, stem

peti ol e, f'QﬂBﬁmaﬁQ 0PekLep Qfwaat yrerekaniy) oareopulyysed on mediumto
which plant growth controlling agents containing plant hornones such as
auxin and cytokinin are added in order to induce 25 callus, or tunor

ti ssues are gﬁgduced usi ng agrobacterium tunefaciens or agrobac-terium
rhi-zogenes.0 callus or tunor tissue is cultured using

4- hydr oxyphenyl - i Brofgbde@Ryr an@side coaiuiig medichulsunh asncreases

Mur ashi ge- Skoog nedi um Li nsmai er - Skoog nedi um Wi te nmedium Ganborg 30
medi um N tsbhteedngm eBéeces nmedi udrhgdhenkphiehitébeabdolusepyimenoside
Nitzsch-Nitzsca nediﬁnl and K%hLenbagh-Schnidt medi um) and the cultures
obt ai ned ar BSfA8ndYehfZeBT SPRECWREEFS1PE5 PCT/ EPO1/ 06281 - 35 transpar ent

fluid deriving fygm t hgyheapgenat ecabkaitnedihs uspdcher segehtafteradrying
as a tyrosinase inhibitor. The content should be adjusted so that

appr opri at edeanatolpgdicadsésadt 0POOPLi-§ -dbwWakWied. 5 0077 Heder acosi de
enhances the whitening effects of the topical agents for dernatol ogical
use covered by the

10
0076

Tyrosinase inhibitors are added to enhance the
inhibition of tyrosinase activity by 4~hydroxyphehyl—a-D-

15 glucopyranoside or to give greater anti-tyrosinase effects
to the topical agents for dermatological use covered by the
resent invention by way of synergism with 4-hydroxyphenyl-
o-D-glucopyranoside. To obtain tyrosinase inhibitors,
cells of Catharanthus roseus L. (group of cells or tissue

20 strips such as the root, embryonic axis, and cotyledon of
young plants and the root, stem, petiole, flower, and
pollen of mature plants) are cultured on medium to which
plant growth controlling agents containing plant hormones
such as auxin and cytokinin are added in order to induce

25 callus, or tumor tissues are produced using agrobacterium

tumefaciens or agrobac-terium rhizogenes. The callus or

tumor tissue is cultured using 4-hydroxyphenyl-o-D-
glucopyranoside containing media (such as Murashige-Skoog
medium, Linsmaier-Skoog medium, White medium, Gamborg
30 medium, Nitsch medium, Heller wmedium, Schenk-Hildebrandt
medium, Nitzsch-Nitzsch medium, and Kohlenbach-Schmidt

medium) and the cultures obtained are homogenized. The



10 present patent as a result of synergismwth 4

hydr oxyphenyl - a- D- gl ucopyr anosi de. Hederacoside is a triterpenoid saponin
obt ai ned WoeonmvExtiracts of Sapi ndus nukurossi Gaertn. or PKEPEP@/gesinat a
Decne. Its salts include alkali netal salts such as Na and K salts,

ammoni um 15 salt, basic am no acid salts, al kanol am ne salts, and esters.
These extracts can be used as is. The "cf’)?'nt'ent in topical agents for

der mat ol ogi cal use should be 0.001-20 w w4 preferably 0.1-5 wwhn 20

0078, Gymme ;@Igiqg'!: n S Lt enbpd ekf eghs Hopi ents
for der rratolr%:gl ués%gcgggggdd%?/g%%gb g?g{s?lertf?lfepatentg(gansatéfr%sul tﬁ%g £
syner gi sm widded 2&r hyerox yphesy | dayihglas opyryanosinese GmhEnbtsaponin is a

triterpenoid sapaonin obtained fro xtractg. of menma . i nodr um or mena
syl vestre R Br. ﬂf% §§’P$§rﬁ%nc?%‘a‘gigaltb@al ?3%?519 saﬁ?stg’ﬁ%h%%pﬁﬁpﬁ%t?
salts, ammOiMN SHdsindds| Sc@INNOy aLs bised 115ed al kanol amine salts, and
esters. 30 These extracts can be used as is. The content in topical agents

for dermatol ogi cal use should be 0.001-20 w w¥ preferably 0.1-5 wwb WO
01/91715 PCT@E}?QU 06281 - 36 0079 Beat saponin enhances the whitening
effects of the topical agents for dermatol ogi cal use covered by the
present patent as a result of synergismwith 4 5

hydr oxyphenyl - a- D- gl ucopyr anosi de. Beat saponinh is an ol eanaglic aci
gl ycosi de obt ai ndtF4e%RrHEHEE eﬁﬁ’é’é’tc?.s |F§g SR SRR u i © tg‘lhe
salts such ag,MNe.2Nd {588t ES for dermatological use covered by the

10 present patent as a result of synergism with 4-
hydroxyphenyl-a-D-glucopyranoside. Hederacoside is a
triterpenoid saponin obtained from extracts of Sapindus
mukurossi Gaertn. or Akebia quinata Decne. Its salts
include alkali metal salts such as Na and K salts, ammonium

15 salt, basic amino acid salts, alkanol amine salts, and
esters. These extracts can be used as is.

The content in topical agents for dermatological use

should be 0.001-20 w/w%, preferably 0.1-5 w/w%.
20 0078

Gymnema saponin enhances the whitening effects of the
topical agents for dermatological use covered by the
present patent as a result of synergism with 4-

25 hydroxyphenyl-o-D-glucopyranoside. Gymnema saponin is a
triterpenoid saponin obtained £from extracts of gymnema
inodrum or Gymnema sylvestre R. Br. Its salts include
alkali metal salts such as Na and K salts, ammonium salt,
basic amino acid salts, alkanol amine salts, and esters.

30 These extracts can be used as is.

The content in topical agents for dermatological use

should be 0.001-20 w/w%, preferably 0.1-5 w/w%.



ammoni um salt, basic amno acid salts, al kanol am ne salts, and esters.
These extracts can be used as is. 10 The content in topical agents for
der mat ol ogd oap17us5e shoul d be 0. 001-20 w weg preferably OPQFEPWS281 0080
El | agic acid-rel ated conpounds are added to inprove 15 stabili-ty of the
topi cal agents for dermatol ogi cal use covered by the present patent and
can be shown by general formula 18. Al¥ari netal salts of el l agic
acid-related conpounds include Na and K salts. The content in topical
agents form&%ggatol ogi cal use 20 should be 0.001-30 w w4 preferably
0.05-10 w 081 Chemstry 6 0 RS OOR4 RIBOOR3 R1 9-0 0O
Ceneral fornul a B8at25s3fbRin 9kalarnllEel EPRE/ (62’ ening7 efE@8R s nofendeal
formula 18, R18, R19, R20 and R21 are Gédro en atonms, alk I grgf s wth 1

to 20 carboiORIGRE ESIEIHSas TRgt hyleTgrs | §f6up SYELso

acyl 5 groups-oWiehh 1 £9c&Q: cakon étO%sﬁl&Ch &8 a%%érgarswp \ﬁﬂgh 4-
propi onyl group), polyoxy al kylene groups which can

5 hydroxyphenyl-o-D-glucopyranoside. eat saponin is an
oleanolic acid glycoside obtained from beat extracts. Its
salts include alkali metal salts such as Naland K salts,
ammonium salt, basic amino acid salts, alkanol amine salts,
and esters. These extracts can be used as is.

10 The content in topical agents for dermatological use

should be 0.001-20 w/w%, preferably 0.1-5 w/w%.

0080
Ellagic acid-related compounds are added to improve
15 stabili-ty of the topical agents for dermatological use
covered by the present patent and can be shown by general
formula 18. Alkali metal salts of ellagic acid-related
compounds include Na and K salts.
The content in topical agents for dermatological use

20 should be 0.001-30 w/w%, preferably 0.05-10 w/w%.

0081
Chemistry 6

General formula 18

25



shown by the formula - (CH2m O nH (in which mis 2 or 3, n is 1 or a
greater integral nunber, prefer-ably a nunber between 4 and 50) (such as
pol yoxyetwWw@bemg1yr oup and 10 pol yoxypropyl ene group), or BO&PIwm®2$ldues
whi ch are shown by general fornula 19. RIB, R19, R20 and R21 may be the
sanme or different. R22 is a hydrogen atom hydroxyl group, or al koxy group
with 1 to 8 carbon atoms. 15 0083 Chém’sfry 7 HO O HO0111 O O HO OH HO
HO OH 20 CGeneral formula 19 0084 25 Exanples of ellagic acid-rel ated
conpounds arag8i2ts WO 01/91715 PCT/ EPO1/06281 - 38 alkali netal salts
include ellagiCc acid, 3,4-di-Onethyl ellagic acid, 3,3 -di-0O nethyl
el lagic acid, 3, 3n 4génexr&l neddmileel l18gi cRaB| d,R19, R20 and R21 are
3,3 ,4,4" -tetra-O nethyl -5-nethoxy ellagic acid
3- O et hyl - 458G -%gﬂ‘yﬁr 08t a@F@uBgi F15 afd G 2LosFHELORs DS as
their al kali(siehdlasSaldthyThessuws) | &gkl ag-dnp ehabiedrepimoundapsan £8,1
obtained fromnatural reéesources such ‘as Strawberry, Caesalupinia

5 groups with 1 to 20 carbon atoms (such as acetyl group and

propionyl group), polyoxy alkylene groups which can be
shown by the formula - (CpHzn-O)pH (in which m is 2 or 3, n
is 1 or a greater integral number, prefer-ably a number
between 4 and 50) (such as polyoxyethylene group and
10 polyoxypropylene group), or sugar residues which are shown
by general formula 19. R18, R19, R20 and R21 may be the
same or different. R22 is a hydrogen atom, hydroxyl group,

or alkoxy group with 1 to 8 carbon atoms.
15 0083

Chemistry 7

20

General formula 19

0084
25

Exampleé of ellagic acid-related compounds and its



spi nosa, eucal yptus, apple, Coriaria japonica, pinus radiata, bearberry,
ponmegranate, Phyllanthus enblica L., 10 Sapi um sebi ferum | eaf, Rhus

chi nensi woen$i71:Acaci a catechu L., Platycarya strobil acerCT/@réocTsar m nal i a
chebul a, Canptotheca acum nata, Polygonum bistorta L., Lagerstroem a
subcostata, Sapium discolor root, Sapiumdiscolor |eaf, Bischofia

javani ca, Lythrumsalicaria L., Gbranruﬁiﬁratense 15 L., Euphorbia hirta
L., Eucalyptus citriodora |eaf, Euphorbia royleana, Psidiumguajava fruit,

Psi di um guaj_aya,.cortex i fes i. adi 1 0a Sy | ym_ cum.nj
fruit, Syz%%%ﬁ%%cdﬂ%ﬁ?lcggggﬁi,léﬁ§?€%n%ﬁ&éﬂ§ I%%%dfo§¥%iqg%§fﬁgﬁ?hﬁg
enbl i ca cor e@lagklyladidt haiss endl icaméelayl 201Aglbnewriial,pid sy 4-anti-dsi  di

um guaj ava | eaf, Sapium sebiferumroot cortex, SH DOKON (Kanppo nane),
G REVLSO. RO TRMEATERd BERnI U R C0wS T2 R T - TR | ves

show bl ood Lhawgireprouigg xid-eahs1and weldtRatisialidn:gf f e¢isgidhacig
inhibit the formation of nmelanin’due to Wrays and pronote the
el i mi nat fonantd ewirdrtiosidEheyasalwed lpeesy éeitth@ légildeme 213G atem dryi ng,

pronote the skin_petabol ] . and_prevent ing of the skin,due.to \Wrays.
Specifically resgg%%%ﬂe%éggﬂﬁtﬁsgg Fﬁgﬁﬁgg f%ﬁﬂﬁﬁ%ﬁg ?%%o?gd?%ﬁéigééi
4-n-butyl reserci ABturdin- hexyhré€sorstidiol asWas OdaWdStby PCIERET 6281a -

39 and 4-isoanyl resorcinol. The content in topical agents for )
der mat ol ogi EFLHPSE, shOUFYLPREWS 000 BPPE ewW WHODIRYEF ablFPORATA10 \RAMAS

radiata, Dbearberry, pomegranate, Phyllanthus emblica L.,
10 Sapium sebiferum leaf, Rhus chinensis leaf, Acacia catechu
L., Platycarya strobilacea leaf, Terminalia chebula,
Camptotheca acuminata, Polygonum bistorta L., Lagerstroemia
subcostata, Sapium discolor root, Sapium discolor leaf,
Bischofia javanica, Lythrum salicaria L., Geranium pratense
15 L., Euphorbia hirta L., Eucalyptus citriodora Ileaf,
Euphorbia royleana, Psidium guajava fruit, Psidium guajava
cortex, Mangife-ra indica L., gall, Syzygium cumini fruit,
Syzygium  cumini cor-tex, Phyllanthus emblica  root,
Phyllanthus emblica cortex, Phyl-lanthus emblica leaf,
20 Agrimonia pilosa root, Psidium guajava leaf, Sapium
sebiferum root cortex, SHIDOKON (Kanppo name), CHINSYUSO

(Kanppo name) and geranium herb.

0085
25
Resorcinol derivatives show blood flow dimproving
effects and cell activation effects. They inhibit the
formation of melanin due to UV rays and promote the
elimination of melanin. They also prevent the epidermis
30 from drying, promote the skin metabolism, and prevent aging
of the skin due to UV rays.
Specifically resorcinol derivatives include 4-n-ethyl

resor-cinol, 4-n-butyl resorcinol, 4-n-hexyl resorcinol,



5 0086 Unl ess otherw se specified, all of the auxiliary agents |listed
above enhance the whitening effects of the topical agents for

der mat ol ogd oaP17use under the present 10 invention when coRCU/EPoIasRdly used
wi t h 4- hydroxyphenyl -a- D- gl ucopyranosi de. Sonme of these auxiliary agents
also increase the stability and/or safety of the topical agents None of
these auxiliary agents affects 4- hydfbﬁ?phenyl-a-D—glucopyranoside in the
topi cal agents 15, when used with 4-hydroxy-phenyl -a-D gl ucopyranoside in

t he indicat elglhéagglesg%rp fer(\%\%&-féfgéf. They remain stable for a |ong period
nt I

of time and Show exce ening effects. Their contents nmay be
i ncreased or decrBasedodepandiing topiddie dggnes dbrexjraotarbleidisrdls. u&kach

of these auxi]i 2G agents can be used al one or in conbination with one
or nore of ﬁlh%‘?ﬁh%? %g%?l%'.z%o‘ég""‘2§ﬂ@ﬁ?ﬁ?n%%¥p?le91%1%-‘ff‘ﬁfucopyr anosi de
used in the present invention is explained belowin great detail.

4- hydr oxyphenyl - a- D- gl ucopyranoside is obtained as a result of a-binding

of D-gludoseO@®€h t he phenol group of 1, 4-dihydro-xybenzene. (3-Arbutin,

which is obtained as a 30 result of a-binding of D-glucose with the phenol
group of 1, 4-di hydroxybenzene, is commonly used in topical agents WO

01/ 91715 PCT/ EPOlG8d dbhefwisderspéel Optdal abk befauske of auk$l kahy

whitening effects. _4-Hydroxyphenyl -a-D- gl ucopyranosjde i s _not onlé nor e
ef fective t RICEES arBEERPA RROYS SRERNASr &1t abrktehtlg sgfépchfePfapplited

to the Skin'topical agents for dermatological use under the present
10 invention when concur-rently used with 4-hydroxyphenyl-o-
D-glucopyranoside. Some of these auxiliary agents also
increase the stability and/or safety of the topical agents.
None of these auxiliary agents affects 4-
hydroxyphenyl-a-D-glucopyranoside in the topical agents

15 when used with 4-hydroxy-phenyl-a-D-glucopyranoside in the
indicated range of the con-tents. They remain stable for a
long period of time and show excellent whitening effects.
Their contents may be increased or decreased depending on

the degree of expected effects. Each of these auxiliary

200 agents can be used alone or in combination with one or more

of the other agents.
0087

25 4 -hydroxyphenyl-a-D-glucopyranoside used in the

present invention is explained below in great detail.

4 -hydroxyphenyl-a-D-glucopyranoside is obtained as a
result of oa-binding of D-glucose with the phenol group of
1,4-dihydro-xybenzene. P-Arbutin, which is obtained as a

30 result of B-binding of D-glucose with the phenol group of

1,4-dihydroxybenzene, is commonly used in topical agents



5 0088 The content of 4-hydroxyphenyl-a-D- gl ucopyranoside in topical
agents for dermatol ogical use should be 0.01-30 10 w w4 preferably

0. 05- 20 womd/antds nore preferably 0.1-10 wwb 0089 15 PCT/EP01/06281

4- Hydr oxyphenyl - a- D- gl ucopyr anosi de can be chem cally manu-factured, but
it can al so be obtained by converting 1, 4-dihydro-xybenzene into glycoside
usi ng enzynes deriving from bacteria. For exanple, this can be achieved
usi ng sucrose as a sugar donor and Leuconostoc nmesent eri oi des 20 derived

sucrose pho zyne xyghenylk-a- gl u de
can al so beﬁggﬁtalne u5|£yhé? b? starc g%% aegugaksdongr aﬁgggéﬁﬁ
subti i s- derdprettar amil-ase @2y 6R D-bluthpyreRibade the mse Qﬁnly
any-lase X-23 nakes it p055|b to efficiently 25 obtain

4- hydr oxy- phemd e@ﬁbqﬁ1M®pyhano§rdebuh1anbwUuﬂstala¢ wozkesta®de@ B0 How
4- hydroxyphenyl ucopyranagsi de used in the present invention can be
obt ai ned  usiSTf hfg”e %Q tg“ﬁ 715 PCT/ EPO1/ 06281 - 41 type of
anyl ase gbtalned fron1BaC|IIus subtilis, is outlined below Amylase X-23
deconposes glucan with a-1,4 bond in the presence of both phenol related
conpounds ar®8&l ucan with a-1,4-bond, and transfers su-gar to the OH 5
group of phenol related conpounds by a-binding. The optiml pH for sugar
transfer ranges between 5 and 8. Sugar

The content of 4-hydroxyphenyl-a-D-glucopyranoside in
topical agents for dermatological use should be 0.01-30
10 w/w%, preferably 0.05-20 w/w% and more preferably 0.1-10

w/w%.
0089

15 4 -Hydroxyphenyl-a-D-glucopyranoside can be chemically
manu-factured, but it can also be obtained by converting
1,4-dihydro-xybenzene into glycoside using enzymes deriving
from bacteria. For example, this can be achieved using
sucrose as a sugar donor and Leuconostoc mesenterioides-

200 derived sucrose phosphorylase as an enzyme.

4 -Hydroxyphenyl-a-D-glucopyranoside can also be
obtained using soluble starch as a sugar donor and Bacillus
subtilis-derived o-amylase as an enzyme. In this method,
the use of amy-lase X-23 makes it possible to efficiently

25 obtain 4-hydroxy-phenyl-a-D-glucopyranoside on an

industrial scale.

0090

30 How 4-hydroxyphenyl-o-D-glucopyranoside used in the

present invention can be obtained using amylase X-23, a



transfer can be achieved in a stable manner at pH 5.5 and 30-70C. Refer to
Patent No. 2662667 Patent Gazette for greater detail. 10 0091 O her

i ngredi ew@overmdnl y used for the production of topi-cal Pa@yeneigetsar

der mat ol ogi cal use, including cosnetics 15 and drugs, can be added, if
necessary, to topical agents for dermatgl ogi cal use under the present

i nvention. These ingredients incl ude "ol , antioxidants, surface active
detergents, noisturizing agents, noistening agents, aromatics, water,

al cohol, ViSous agentny ALl Sepbianed0 EPLAI | BACATINLS, Al df ugs,
gents,

chel ating a and p adj usting agents. These ingredients nust be added

in anmounts ciitlGhedd B@lowUahiniahb¥eky 26r dptgdsd vglycahf @ath tohe, 4
quality of topical agents for dernatolcg_gical use covered by the present

i nvention. Pongogn Tehe cRFeggaAEs Fobfer eitenoyi talatisd corecsadsy ank
present invention nmay, be e avai l abl e .in_an gosage for 30 1ncl Eﬁing
sol uti ons s@g’l’fczfé"‘ tH%th qr‘%((j‘i BrEO% Il &PF e‘ar?)’?‘{% af At isolh‘sgés%cﬁoas{:ﬁ‘ia‘l
liquid aad i Nt Vi el j io and ovwdely. e
01791715 PCHERBL Ot oo BB e Rere oo REa L PRy o e T et or
der mat ol ogi e@tinalussl dorersechdyy tidamgfieas eringesy deitiveren 15 taiel far Awfar
| otion, enulsion and viscous gel, greater effica%X can be obt.ai_ned
transfer can be achieved in a stable manner at pH 5.5 and
30-70°C. Refer to Patent No. 2662667 Patent Gazette for
greater detail.

10
0091

Other ingredients commonly used for the production of
topi-cal agents for dermatological use, including cosmetics
15 and drugs, can be added, if necessary, to topical agents
for dermatological use under the present invention. These
ingredients include o©il, antioxidants, surface active
detergents, moisturizing agents, moistening agents,
aromatics, water, alcohol, viscous agents, antiseptics,
20 coloring agents, powder, drugs, chelating agents, and pH
adjusting agents. These ingredients must be added in
amounts which do not qualitatively or quantitatively affect
the gquality of topical agents for dermatological wuse
covered by the present invention.
25
0092

Topical agents for dermatological use covered by the

present invention may be made available in any dosage form,

30 including solutions such as toilet lotion, emulsified
preparations such as milky 1ligquid and cream, ointment,

viscous gel, dispersion, and powder.



by conbining the foll ow ng water-sol uble viscous agents wth | ower al cohol
such as ethanol and isopropanol: plant- derived macronol ecul es (such as gum
arabi c, twagaeami h gum 10 gal actan, Cyanpposi s gum carr BQEREp@amse2fiect i n,
qgui nce seed (nmarnelo) extract and brown al gae powder), mi croorganism
derived macronol ecul es (such as xant han gunl dextran and pllulan),

ani mal - deri ved macronol ecul es (such as ¢o6l1agen, casein, albumn and
gelatin), starch (such as carboxynethyl 15 starch and nethyl hydroxy
starch),. cellulose (such as nethylcellulose, nitrocellul ose,

et hyl cel l ul ose, nethyl hydro-xypropyl cel | ul ose, hydroxyet hyl cel | ul ose,

cel lul ose uld@®, hydroxypropyl cellul ose, carboxynethylcell ul ose,
crystalline cel-lulose, cellulose 20 powder), vinyl macronol ecul es

(pol yvinyl alco-hol, polyvinylnmethylether, polyvinylpyrolidone and

car boxyvi nyl - pO'WH@{)maﬁﬁ'fﬁlct%(ihgmﬂcﬁﬁtﬁaeﬁ LgeaBsas ol gaghytbTogetgdl and
its salts and polyacrylimde), organic viscous agents (such as

gl y- cyrr i ziwsactelered aby)i Hhe preagnt arvest ierr fantlke vierBuat ajehien(such
as bentonlte toll n|t al u
R d v1g? l §QE %Fﬁéff%géé :&eéé Bﬁegg?opica

silicic anhy éfl € con € VI scous agents In
agents for deyrrmﬂﬂgue@l uhe Sfl@llldwb@gO.xA&]t-é'chyMblé%Ov}iBebasabehgeﬂté-3
wwe while the content of | ower al cohol |n t %Hi agents for

der mat ol ogi &} tRisEOURBURACRBOY. SUSE ARy RHPAOL AR I FARFPIRChyj BsE Ehe

ratio of 4 §¥%£¥ééﬁjﬁéhfﬁﬂéf£@&iQ§26éuch 43 gum arabic, tra acanth qum,

hydroxyphen a- D-gl ucopyranosi de and [ ower al cohol (weight) to 3:
galactan, Cyamoposis gum, carrageenan, pectin, gquince seed

(marmelo) extract and brown algae powder), microorganism-

derived macromolecules (such as xanthan gum, dextran and

pllulan), animal-derived macromolecules (such as collagen,

casein, albumin and gelatin), starch (such as carboxymethyl

15 starch and methylhydroxy starch), cellulose (such as

methylcellulose, nitrocellulose, ethylcellulose,

methylhydro-xypropylcellulose, hydroxyethylcellulose,

cellulose ulfate, hydroxypropylcellulose,

carboxymethylcellulose, crystalline cel-lulose, cellulose

20 powder), vinyl macromolecules (polyvinyl alco-hol,

polyvinylmethylether, polyvinylpyrolidone and carboxyvinyl-

polymer), acryl macromolecules (such as polyacrylic acid

and its salts and polyacrylimide), organic viscous agents

(such as gly-cyrrhizic acid and alginic acid), and

25 inorganic viscous agents (such as Dbentonite, hectolite,

labonite, aluminum silicate mag-nesium and silicic
anhydride) .

The content of water-soluble viscous agents in topical

agents for dermatological use should be 0.01-5 w/w%,

30 preferably 0.1-3 w/w%, while the content of lower alcohol

in topical agents for dermatological use should be 0.3-35

w/ws. It is desirable to adjust the ratio of 4-



0094 5 Working exanpl es 4-Hydroxyphenyl - a- D- gl ucopyr anosi de used in al
exanpl es shown below is obtained by allow ng anylase X-23 to act in the
presence vob 0918li hydr oxybenzene and 10 nal t opent aose. Al PCT/BRO1IEB2E Shown

bel ow are b
prepared by
Propyl ene g
4- Hydr oxyph
2- Hydr oxy- 4
Ctric acid
pl acenta ex
wat er Renai
An enmul si on

10

15

ased on wWwb Exanple 1. toilet lotion Atoilet [otion was
t he conventional nethod using the formula shown bel ow. 15
lycol 5.01 Ethanol 14.0 PCE (20) oleyl ether 0.5

enyl - a- D- gl ucopyranosi de 0.5

- et hoxyhenzophenone- 5- sodi_um 0. sulf gnat e, Met hyl paraben 0. 1
r@’f%x gﬁq}&’cof'tqfaq HPY T HOGHIR | e 8%Fr act 1975" V\atael?c-%%ﬁlgbl e

t(r@%)o coadiupdy@aluronate 0.3 Flavor 0.05 1on exchanged
nder

was prepared by the conventional nethod
0094

Working examples

4 -Hydroxyphenyl-oa-D-glucopyranoside used in all
examples shown below is obtained by allowing amylase X-23
to act in the presence of 1,4-dihydroxybenzene and

maltopentaose. All contents shown below are based on w/w%.

Example 1: toilet lotion
A toilet 1lotion was prepared by the conventional

method using the formula shown below.

Propylene glycol 5.0
Ethanol 14.0
POE (20) oleyl ether 0.5
4 -Hydroxyphenyl-a-~D-glucopyranoside 0.5

2-Hydroxy-4-methoxybenzophenone-5-sodium 0.1

sulfonate

Methylparaben 0.1
Citric acid 0.01
Sodium citrate 0.1
Chamomile extract 2.0
Water-soluble placenta extract 2.0
Sodium hyaluronate 0.3
Flavor 0.05

Ion exchanged water Remainder

01/91715 PCT/ EPO1/ 06281 - 44 0095 Exanple 2: enulsion



5 using the forrmula shown below. Stearate 3 Cetyl alcohol 2 Petrolatumb5
Liquid paraffin 10 Pol yoxyethylene (10) nonool eate ester 2

Pol yoxyemw@beneggs ycol 1500 3 Triethanol amine 1 PCT/EP01/06281

4- Hydr oxyphenyl - a- D- gl ucopyr anosi de 5 Pant et hi ne-S-sodi um sul fonate 10

N N-di met hyl PABA octyl ester 5.0 Hydrpgqui none nononethyl ether 0.01

Sodi um hydrogen sulfite 1.0 Azelaic acid 0.2 Pyridoxine 0.2 1on
exchanged water Remai nder Flavor QS. Antiseptic QS. 0096 10 Exanple 3:
cream A cregposas prepared by the conventional nmethod using the formula
shown bel ow. Propylene glycol 5.0 Yellow beeswax 4.0 WO 01/91715

PCT/ EP01/ 06281 - 45 Cetyl alcohol 5.0 Reduced lanolin 5.0 Squalene 36.0

Gyceryl moRpostedate Zfiision
An emulsion was prepared by the conventional method

5 using the formula shown below.

Stearate ‘ 3
Cetyl alcohol 2
Petrolatum 5
Liquid paraffin 10
Polyoxyethylene (10) monooleate ester 2
Polyoxyethyleneglycol 1500 3
Triethanolamine 1
4 -Hydroxyphenyl-o-D-glucopyranoside 5
Pantethine-S-sodium sulfonate 10
N’N-dimethyl PABA octyl ester 5.0
Hydroquinone monomethyl ether 0.01
Sodium hydrogen sulfite 1.0
, Azelaic acid 0.2
Pyridoxine 0.2
Ion exchanged water Remainder
Flavor Q.S.
Antiseptic Q.S.
0096

10 Example 3: cream
A cream was prepared by the conventional method using

the formula shown below.

Propylene glycol 5.0

Yellow beeswax 4.0



PCE (20) sorbitan nonolaurate 2.0 Methyl paraben 0.1 Ethyl paraben 0.15

4- Hydr oxyphenyl - a- D- gl ucopyranoside 1.0 Allantoin 3.0 Japanese angelica
root ext me@v1/@725 Crude sugar extract 1.0 Teprenone 1.0 PEDEPe/mesid 1.0
Flavor 0.1 1lon exchanged water Rermai nder 0097 Exanple 4: pack 5 A pack
product was prepared by the conventi orgaj[15 met hod wusing the formula shown
bel ow. Pol yvi nyl al cohol 16.0 Polyethylene glycol 4.0 Propylene glycol
7.0 Ethanol 11.0 Methyl paraben 0.1 4-Hydroxyphenyl -a-D- gl ucopyranosi de
7.0 Dihydr geal Widswpeal | antoinate 3.0 Ascorbic acidsle0

Nor di hydroguai aretic acid 5.0 Citric acid * 0.3 WO 01/91715 PCT/ EPO1/ 06281
- 46 Sodi uheduget dandliF| avor 0.1 |on exchanged waterORenui nder

Squalene 36.0
Glyceryl monostearate 2.0
POE (20) sorbitan monolaurate 2.0
Methylparaben 0.1
Ethylparaben 0.15
4 -Hydroxyphenyl-oa-D-glucopyranoside 1.0
Allantoin 3.0
.Japanese angelica root extract 0.2
Crude sugar extract 1.0
Teprenone 1.0
Kojic acid 1.0
Flavor 0.1
Ion exchanged water Remainder
0097
Example 4: pack

5 A pack product was prepared by the conventional method
using the'formula shown below.
Polyvinyl alcohol 16.0
Polyethylene glycol 4.0
Propylene glycol 7.0
Ethanol 11.0
Methylparaben 0.1
4 -Hydroxyphenyl-o-D-glucopyranoside 7.0
Dihydroxy aluminum allantoinate 3.0
Ascorbic acid 1.0
Nordihydroguaiaretic acid 5.0
Citric acid 0.3



0098 Exanple 5:
| otion for scalp treatnment was prepared by
usi ng thavéormiia shown bel ow. 1,3 butylene glycol
11.0 POE (60) hydrogenated castor oi
2- Hexyl decyl palmtate 11.0

toil et

4.0 Ethanol
hydr oxi de 0. 05 Carboxyvi nyl

scalp treatnment (toilet

pol ynmer O.

t he conventi onal
6.0 PpCyEPéiydoesie gl ycol
2.0 Potassium

lotion for scalp 5 treatnent) A

nmet hod

Squal ene 5.0 Yell ow beeswax 0.5 4-Hyd %iyphenyl-a-D—gIucopyranoside 10.0

Allantoin 4.0 Antiseptic 0.2 Flavor 0.1
0099 Exanpl &K@ MiEde O ntnent was prepared by the ¢!
the formula shown below 15 WO 01/91715 PCT/ EPO1/ 06281 -
15.0 Japan wax 15.0 ®CE (10) oleate 0.25

usi ng

Pet r ol at um 4#J.a070xSt ear yl

10

15

al cohol

Ion exchanged water

0098

Example 5: scalp treatment

treatment)

| on exchanged wat er

(toilet lotion

Remainder

for

47

Remai nder
cenyent i onal

net hod

scalp

A toilet lotion for scalp treatment was prepared by

the conventional method using the formula shown below.

1,3 butylene glycol

Polyethylene glycol

Ethanol

POE (60) hydrogenated castor oil
Potassium hydroxide

Carboxyvinyl polymer
2-Hexyldecylpalmitate

Squalene

Yellow beeswax
4-Hydroxyphenyl-oa-D-glucopyranoside
Allantoin

Antiseptic

Flavor

Ion exchanged water

0099

Example 6: ointment

6.0
4.0
11.0
2.0
0.05
0.2
11.0
5.0
0.5
10.0
4.0
0.2
0.1

Remainder

Ointment wag prepared by the conventional method using

the formula shown below.

10



G yceryl nonostearate 0.25 4-Hydroxyphenyl -a- D gl ucopyranosi de 6.0
Allantoin 1.0 Sorbitol 5.0 Propylene glycol 5.0 Gentian extract 0.3 lon
exchangeavovat/gr7iRenai nder 0100 5 Exanple 7: powder A powBET/ER@opsiepar ed
by the conventional nethod using the fornula shown bel ow. Tranexam c acid
0.1 Calamne 01.1 Sulfur 0.1 G| soluble glycyrrhiza extract 1.0
Dextrin 2.0 Talc 95 Decagl ycel stearat® 1.0

4- Hydr oxyphenyl - a- D- gl ucopyranoside 0.7 10 0101 Exanple 8: toilet oi
Toilet 'oil Orira%gﬁ{ ed by the conventional nethod WO Q4/91715

PCT/ EPO1/ 06281 " - using the formula shown bel ow. Tocopherol 0.2

4- hydr oxyci mtamtyd Glzobdll antoin 0.5 Ascorbyl palmtadat® @. 2
4-FNdroxyph%ggéﬁa%Egglucopyranoside 1.0

15.0
POE (10) oleate 0.25
Glyceryl monostearate 0.25
4 -Hydroxyphenyl-a-D-glucopyranoside 6.0
Allantoin 1.0
Sorbitol 5.0
Propylene glycol 5.0
Gentian extract 0.3
Ion exchanged water Remainder

0100

5 Example 7: powder
A powder was prepared by the conventional method using

the formula shown below.

Tranexamic acid 0.1
Calamine 0.1
Sulfur 0.1
0il soluble glycyrrhiza extract 1.0
Dextrin 2.0
Talc 95

Decaglycel stearate 1.0
4 -Hydroxyphenyl-o-D-glucopyranoside 0.7

10 0101

Example 8: toilet oil

Toilet ‘oil was prepared by the conventional method



Retinol acetate 0.3 Evening prinrose oil 2.0 G| soluble glycyrrhiza
extract 1.0 Squal ene Remai nder 0102 5 All topical agents for

der mat ol ogd oaP17use obtained in Exanples. 1 through 8 shoreUEgood2&Ki n
whitening effects wth only slight skin irritation and sensitization
potential. They al so showed good stability over tinme. 10 0103. Test 1 A
clinical trial was conducted using a Cré%ﬁiprepared 15 accor-ding to the
formul a shown in Exanple 3 except that the content of

4- hydr oxyphquiﬁi-t%glmfgn&%ﬂg Was,,, changed from1.0 wwkto 0.5 wwo
and a control ¢cream prepared 1 n accordance with the for-nula shown in
Exanpl e 3 except that 4-hydroxyphenyl -a-D- gl uco-pyranosi de was 20
replaced with (3-arbutin. Atotal of 12 volunteers (6 n_and 6 wonen aged
bet ween 25 ‘i}%‘g’s) were enrolled. The cream cove?@d2 by the present
invention wag. i 3RphdBfbimhama@d ea in the WO 01/91715 PCTyE01/ 06281 - 49
medi al side of the right upper armof 6 volunteers (3 nen and 3 wonen)
The (3-arbutdhlasgreinaining control creamwas applied ®o5the remaini ng

vol unt eers. | 1,C tiom‘mﬁ§ de 3 tines a day (every ours) for 7
conse-cutivéépé§§? H& aﬁﬂ%?cation sites were exposedgf% Wrays of 1 MED

(m ni num 4-Hydroxyphenyl-a-D-glucopyranoside 1.0
Retinol acetate 0.3
Evening primrose oil 2.0
0il soluble glycyrrhiza extract 1.0
Squalene Remainder
0102
5

All topical agents for dermatological use obtained in
Examples 1 through 8 showed good skin whitening effects
with only slight skin irritation and sensitization

4 potential. They also showed good stability over time.
10
0103

Test 1
A clinical trial was conducted using a cream prepared
15 accor-ding to the formula shown in Example 3 except that
the content of 4-hydroxyphenyl-a-D-glucopyranoside was
changed from 1.0 w/w% to 0.5 w/w% and a control cream
prepared in accordance with the for-mula shown in Example 3

except that 4-hydroxyphenyl-o-D-gluco-pyranoside was

20 replaced with B-arbutin.
A total of 12 volunteers (6 men and 6 women aged
between 25 and 55 years) were enrolled. The cream covered

by the present invention was applied to an area in the



erythema dose) after application 3 tines a day star-ting the first day of
application using a WB |light source. The volunteers were crossed over 30
days aftevooomph®ti on of the first trial, and the trial PaFEP@Ep®atied i n
the sane way 10 at another site in the nedial part of the right upper arm
The doubl e-blind design was used. The degree of skin blackeni ng was,
conpared 14 days after starting Wray tFradiation to assess the skin

bl ackeni ng preven-tion effects with the naked eye. The 15 efficacy was

rated using 1mtelalq_aflolgica/g ?(?% SEgggggﬁggcglé%ervg% &t fectbyancebigctivean

slightly effective, Tneffective a ravated. Results obtalned are shown

in Table 1. and0 P1P4mdabl e TheCPUarudiaitied Lircialy denyrelf eekbhwe vhs
(8.3%9 3 (25.0% Effective 3 (25,09 6 (25.0% Slightly effective 5
(41.09% 2 (#pPi%pd |teeffhetreBadning yoduntegryy) APRadEPBACRd W0 s 25

The invente I S r CLi n e~C r.al_ r.eam S
(3 arbuti n SottIRE VhSTh LeTeey | & Sk e B re TS RRT AT sy
50 of 4shydippiycplitdion -sd-t=glweompyrxgresided W myenehtle MELD r @@in)inum
preventing skin_ bl ackeni nﬁ gr%d no adverse . reactiqQn was oﬁgerv d. This

e

fin-ding i nGroAbeTa eS¢ CRYefRRE G s alr 28%8el F efEYp qting
the first day of application using a UVB light source. The

volunteers were crossed over 30 days after completion of
the first trial, and the trial was repeated in the same way

10 at another site in the medial part of the right upper arm.
The double-blind design was used.

The degree of skin blackening was compared 14 days
after starting UV ray irradiation to assess the skin
blackening preven-tion effects with the naked eye. The

15 efficacy was rated using the following 5-degree scale: very
effective, effective, slightly effective, ineffective and
aggravated.

Results obtained are shown in Table 1.

20 0104

Table 1 ‘
Control Invented cream

Very effective "1 (8.3%) 3 (25.0%)
Effective 3 (25.0%) 6 (25.0%)
Slightly effective 5 (41.0%) 2 (16.7%)
Ineffective 3 (25.0%) 1 (8.3%)
Exacerbated 0 0
0105

25 The invented cream was more effective than the control

cream (whose B-arbutin content was twice as large as that



5 0106 Effects of the invention The topical agents for dernatol ogi cal use
covered by 10 the present invention enhance the effects of 4-

hydr oxypveayl/9eiD- gl ucopyranosi de due to synergistic ef f pCT/EPOIdB2R1Se t hey
conbi ne 4-hydroxyphenyl -a-D- gl ucopyranosi de, which is safe and stable and
exerts good skin whitening effects even when used al one, and various 15
auxiliary agents. Therefore, topical aggﬁts for dermato- |ogical use
covered by the present invention show nmarked skin whitening effects and

bl ackeni ng pr tion effect nd effecti-v ve an eliev

spots and € 4161?' ’i%’é% Q\Q%?Iéygl%oﬁ :gcolf% %0%31 ?h%l e Ign%m—z% are
extremely US@EéAm)aS £ASNBrk¢enantgt hekapeubilecaeen V\@rﬁﬂlaic?lSadverse
PCT/ EPO1/ 06281 - 51 dCains 1. Topical agents for derpatol ogical use which
are 5 chard@%ﬁ*ﬁlQ%thﬁ]@s@é‘é@dt hé[’thli%e§leoﬁf-§9n ipdicates that the
hydroxypheny r é?g e of the follown
ascorbic acid" %%é¢sC%%$¥v |ves cru t &u%?d their extracts, °
hydroxycarboxyllc acid and its salts 0|I-soluble gl ycyrrhi-za extract,
gentian extract, phenol 10 derivatives and its salts, placenta extract,
kojic acid HePe it s derivatives, glucosam ne and its derivatives, azelaic
acid and its deri-vatives, retinol and its derivatives, pyrldOX|n and its
de-rivatives, tocopherol and its derivatives, vitamn E-nicoti-nate, 15
di i sopropy! tif e ol arentidit osan and its de-

The topical agents for dermatological use covered by

10 the present invention enhance the effects of 4-
hydroxyphenyl-o-D-glucopyranoside due to synergistic
effects because they combine 4-hydroxyphenyl-a-D-
glucopyranoside, which is safe and stable and exerts good
skin whitening effects even when used alone, and various

15 auxiliary agents. Therefore, topical agents for dermato-
logical use covered by the present invention show marked
skin whitening effects and blackening prevention effects

and effecti-vely prevent and relieve 1liver spots and
freckles. They were also shown to be safe and stable and

20 are extremely useful as cosmetics and therapeutic agents.



conposition products, caffeic acid derivatives, hydroxycin- namate and its
derivatives, Unbelliferae plant extracts, mycelial cultures and their
extract s,w@bamt’ss | eaves and their extracts, plant bark anPdI/EPGl/(®281r acts, .
hi nokitiol, 20 ginseng extract, sulfur, crude sugar extracts, nol asses
extracts, nucopol ysacchari de, teprenone 5, Nor di hydroguai a- retic acid, W
absorbents, y-pyrone glycoside, hydroxysall- cylic acid glycoside,
hydroxysalicylic acid fatty ester glycoside, biphenyl conpounds,

ceram des, substances with 25 ceranmi de-like structures, ether conpounds
whi ch can be shown by the general fornmula R31-0O-(X-On-R32 (in which R31
and R32 are Qlmimsinme or different normal -chain, branched or cyclic alkyl
groups with 1 to 12 carbon atons, X is alkylene groups with 1 to 12 carbon
atons, nis 0 or 1, and 30 the number of synthetic carbon atonms in R31,
R32 and X is 10 to132)Toagdlotampamtcs afod detmatseldgicuat uses wisat wre
hydr ogen sulfite, antllnflannatorghagents all antoin gnd WO 01/91715

PCT/ EP01P06 28 Tracteri3ed debiva- Hies, Fafh no B@td ah#¥t s GeRFaiRi vk
am noet hy| %}\ﬁé.{)o"%gasﬂen;llkyd Ll qur acggmaq'gorsg. lé.r?dag dlegglf:' %! ' 5 the

bet ai ne deri cyl I bronec yr oS1 nase

i nhi-bitors fﬂﬂWl&@Slﬂgc@ﬂdlct schdsalrds, 11gynn@ﬁavaamoasr,1, ciedle SBAGHE N
and its salts,_ellagic acid-related conpounds and their alkaline netallic
salts, andQQQxﬁ%¢h6Ieﬁé???&ﬁvvéyd?nyﬁﬁﬁhﬂﬁ ldgerr &l 4 opndedirgt i Tal

use descri bﬁh N g%ﬂ%&%%fafhzé‘r Q%rc‘%Ct %é&@ﬁax@yektﬁ‘%af:%m gt

hydroxyphen a-D-g uco e i's obtained I ng a- anyl ase
derivatives and its salts, placenta extract, kojic acid and

its derivatives, glucosamine and its derivatives, azelaic
acid and its deri-vatives, retinol and its derivatives,
pyridoxin and its de-rivatives, tocopherol and its
derivatives, vitamin E-nicoti-nate,
15 diisopropylaminedichloroacetate, chitosan and its de-
composition products, caffeic acid derivatives, hydroxycin-
namate and its derivatives, Umbelliferae plant extracts,
mycelial cultures and their extracts, plants leaves and
their extracts, plant bark and its extracts, hinokitiol,
20 ginseng extract, sulfur, crude sugar extracts, molasses
extracts, mucopolysaccharide, teprenone, nordihydroguaia-
retic acid, UV absorbents, y-pyrone glycoside, hydroxysali-
cylic acid glycoside, hydroxysalicylic acid fatty ester
glycoside, biphenyl compounds, ceramides, substances with
25 ceramide-like structures, ether compounds which can be
shown by the general formula R31-0-(X-0)n-R32 (in which R31
and R32 are the same or different normal-chain, branched or
cyclic alkyl groups with 1 to 12 carbon atoms, X is
alkylene groups with 1 to 12 carbon atoms, n is 0 or 1, and
30 the num-ber of synthetic carbon atoms in R31, R32 and X is
10 to 32), pantothenic acid and its derivatives, sodium

hydrogen sulfite, antiinflammatory agents, allantoin and



3. Topical agents for dermatol ogical use described 15 in Claim2 which are
characterized by the fact that the a- anylase is anylase X-23.
WO 01/91715 PCT/EP01/06281

- 52 -

its deriva-tives, amino acid and its derivatives,
aminoethyl compounds, alkylene diamine carboxylic acid
derivatives, betaine deri-vatives, acyl methyl taurine,
fibronectin, tyrosinase inhi-bitors, hederacoside and its
5 salts, gymnema saponin, beat saponin and its salts, ellagic
acid-related compounds and their alkaline metallic salts,

and resorcinol derivatives.

2. Topical agents for dermatological use described

10 in Claim 1 which are characterized by the fact that 4-
hydroxyphenyl-a-D-glucopyranoside is obtained wusing o-

amylase.

3. Topical agents for dermatological use described
15 in Claim 2 which are characterized by the fact that the a-

amylase is amylase X-23.



