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METHOD, FOR EVALUATI ON OF SKI N CONDI TlI ONI NG AMVELI ORATI NG AGENTS AND
METHOD OF PRODUCI NG COMPOSI TI ONS FOR TOPI CAL
APPLI CATI ON TO SKI N FI ELD OF THE | NVENTI ON 5
The present invention relates to a nmethod for appropriate eval uation
of skin conditioning-aneliorating agents for inproving unfavorable
skin conditions such as wri nkl es or chapped skin or preventing skin
condi tions fromgetting worse and cqnpositions for topical 10
application to skin for use in anelioratin conditions
(hereinafter dﬂ%’?‘i OR F&R ARYAFION OF tSBIQSCONDITIQWs‘PWWRWIW%pl cal
application to s | containing the aboye ent nd.to_a nmethod of
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sufficient skin conditioning-anel]
BACKGROUND OF THE | NVENTI ON hgb ﬂé&pﬁ‘ﬁiuﬁﬁ L ybody cannot stop

seeki ng beautiful and cl ear skins, skin conditions change due to
vari ous factors. For exanple, formation of winkles varies 20
dependi ng on age, taking care ofpigi® Hf Iugl INFERIESN caused by Iight
or the like. At present, there i's no. establtshed theory for such
basi ¢ questions as "what wrinkles are" or "why winkl esforni.
Furt her, there

5 The present invention relates to a method for

appropriate evaluation of skin conditioning-ameliorating
agents for improving unfavorable skin conditions such as
wrinkles or chapped skin or preventing skin conditions
from getting worse and compositions for topical

10 application to skin fbr use in ameliorating skin
conditions (hereinafter sometimes simply referred to as
“composition for topical application to skin”)
containing the above agents and to a method of producing
compositions for topical application to skin having a

15 sufficient skin conditioning-ameliorating effect.
BACKGROUND OF THE INVENTION

Though everybody cannot stop seeking beautiful and
clear skins, skin conditions change due to wvarious
factors. Fof example, formation of wrinkles varies

20 depending on age, taking care of the skin or damages
caused by light or the like. At present, there is no.
established theory for such basic questions as “what

wrinkles are” or “why wrinkles form”. Further, there



-2-, ., are various theories such that "winkles are caused by t he

change of the structure of elastin"” or that "wrinkles are attributed
to decrease of the anmount of col | agen". However, phenonenon contrary
to these 5 theories are sonetines observed. Thus, changes of skin
conditions represented by formati on of winkles have not been

el uci dated conpletely w thout contradiction. On the ot her hand,
a nunber of skin conditioning- anelilogating agents and conpositions

for topical 10 application to skin containing such agents have been
devel oped so far3¥F® WHELPYS atheqrias Gugh &haj nwrinkleg onset FavEed R as
wri nkl es as descrj bed above or to prevent morseplng of such skin

y

condi ti ons. EvaIE%?lﬁﬁﬁnge °fcﬁh%nﬁﬂ¥Wﬁ$§ﬁFsoﬁaﬁlﬁﬁtFQrg% thabend on the
met hod of 15 fun naII tin hanges of th i n surface on
whi ch the above s‘ﬁﬂc'n“ %l? %g‘ %%O%Qt Q%Srﬁﬁﬁﬁt fsgge amouph 1 $%d. In
ot her words, ther S_p unkversa eval uation _stapdard to screen,
fron1various dru §1¥§ 2%, rﬁ?ﬁ%ﬁ%ﬁaﬂpqﬁ%?mepﬁosegnﬁﬁgf¥ng ﬁ%$?%rat|on of

the skin ?Hgbﬂé’é‘saPé él{n?‘é‘&%éﬁo%b%‘ér%ﬁ' r gﬂﬁ§e”b99n&é%dc?fcélkﬂ?d

above, and therefore, appropriate eval uation coul d nof iven to

skin condi ti oni nGoRdPti &t Fdftr S8Ry 3R formatlSH”BPSH-ixQ}Bfeé %a&é’%&@'
application to skin containing such agents. hus, in order

to seek nethods H&en agBhcdStddGompletelly RitBdLt b@ﬂﬁr@dl@fﬂyﬁﬂtl ng skin
conditions from getting worse, it Is very inportant to identify
changes On the other hand, a number of skin conditioning-
ameliorating agents and compositions for topical
10 application to skin containing such agents have been
developed so far to ameliorate unfavorable skin
conditions such as wrinkles as described above or to
prevent worsening of such skin conditions. Evaluation
of such agents had to largely depend on the method of
15 functionally evaluating changes of the skin surface on
which the above skin conditioning-ameliorating agent is
applied. In other words, there was no universal
evaluation standard to screen, from various drugs and
preparations, those enabling amelioration of the skin
20 conditions or prevention of their worsening as described
above, and therefore, appropriate evaluation could not
be given to skin conditioning-ameliorating agents and
compositions for topical application to skin containing
such agents.
25 Thus, in order to seek methods for amelicrating .
skin conditions or preventing skin conditions from

getting worse, it is very important to identify changes



3- ., «.,of skin conditions correctly, particularly guantitatively.
Nevert hel ess, such identification nmet hods have not been obtai ned so
far. Thus, it has been desired to devel op nmethods for identifying
changes 5 of skin conditions correctly for appropriate eval uation

of skin conditioning-aneliorating agents and the |ike.

SUWWARY OF THE | NVENTI ON Under these circunstances, the
present invention was nmade. An objectzaf the present invention is to
10 provide a nmethod for appropriately evaluating a_skin

condi ti oni ng- anePf of&in neer@Ehtons carpaciiyngParticul@f hvor abl e skin

condi tions or prevent| conditions fromgetting worse and a

conposi tion for quanti F%kﬁ?%&yzunﬁ?W%ﬁﬂhﬁ+e§§fsﬁPﬁ cofneRFhf gt above
agent 15 for sk| conditio Anot her , ohj ect
of the present |ﬂ%€%?$%ﬁh?§et?§§) aoﬁ° ?ar' Qhﬁ?o qhﬁs
conposition for a lcation.to s sk
condi ti oni ng- ane %%éa %%ggg& éﬁi&evelOP\ﬁét%ﬁdﬁafor 5 % Frere ?Pges

Cond't'on'ngsane+f0§ﬁ{ﬁngonégkloﬁgfégyfeqﬁggdfﬁgrgPﬁI§§§%§E%}u giﬁ%tlon

condi ti oni ng-anel lorat i ng agent s gS consi sting
of only effectivge skin 6ﬁﬂﬁ¥¥ﬁﬁﬁfhgiahéyf%&'Qﬁﬁ% 98eRtsSkhd €QACL {kONS

havi ng a skin conditioning-aneliorating effect or an effect to

SUMMARY OF THE INVENTION -

Under~these circumstances, the present invention

was made. An object of the present invention is to

10 provide a method for appropriately evaluating a skin
conditioning-ameliorating agent for improving
unfavorable skin conditions or preventing skin
conditions from getting worse and a composition for
topical application to skin containing the above agent

15 for use in ameliorating skin conditions. Another object
of the present invention is to provide a method of
producing a composition for topical application to skin
containing the skin conditioning-ameliorating agent,
which has a sufficient skin conditioning-ameliorating

20 effect.

The term “skin conditioning-ameliorating agents”
used hereih means drugs consisting of only effective
components for amelioration of ékin conditions having.a
skin conditioning-ameliorating éffect or an effect to

25 prevent worsening of skin conditions.



25 , prevent worsening of skin conditions.

-4-

In order to achieve the above objects, the present

i nventors sought means of appropriately identifying changes of skin
conditions such as winkles by consci entiously observing tissues in

t he course of

5 actual fornmation of winkles. As a result of intensive

I nvestigations, it was found that the structure of col | agen fi ber
bundl e in derms was in disorder and is _ 4 _unclear when the skin
condi ti ons were unfavorabl e such as winkles or chapped skin. In
ot her words,
as wrinkle formation or anelioration of winkles could be

i dentified by usinieniersiapughthmegngepfopppopbagerely identi®yringindl e in
derm s as an index, thereby conpleting the present invention. It has
not been known dEhapgesPf skin oanddfdons SHCRURE AFELINBIPRIPBgy and dermi s

nor phol ogy

correspondi ng t FPSHFIHKFL

on derms

5

it was I ordexurkd tdchiieviei theoabioveonbjerts t heke prwseyets such

correl ate |1 to each other, particularly that_a groove
‘gﬁﬁi‘f

SeLVAngtiselersip gth@£ourse of el | as

Lnvent [ on_pr ,for 20

T, h ' [ hod
eval uating a skl?lc%%%]dl{#%ﬂrﬁé%é’enapﬁg%%gtgﬁlﬁa ‘agéﬁtao’r‘é’)%‘llflgso’{31 ’g%%ﬁfg%ﬂ? on
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loning- 25 aneliorating agent or the conposition
unclear when the skin conditions were unfavorable such

as wrinkles or chapped skin. In other words, it was
found that skin conditions and their changes such as
wrinkle formation or amelioration of wrinkles could be
identified by using the degree of order of collagen
fiber bundle in dermis as an index, thereby completing
the present invention. It has not been known at all so
far that skin surface morphology and dermis morphology
correlate well to each other, particularly that a groove
corresponding to a wrinkle on the skin surface is formed
as well as on dermis.

Thus, the present invention provides a method for
evaluating a skin conditioning-ameliorating agent or a
composition for topical application to skin containing
the agents using an animal having at least one skin
portion with bad conditions, which comprises the steps
of applying to the skin portion the skin conditioning-
ameliorating agent or the composition for topical
application to skin containing the agent and evaluating

the agent or the composition using as index changes of

K
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application to skin containing the agent and eval uating t he agent or
the conposition using as i ndex changes of

-b5- t he degree of order of derm s collagen fiber bundle at t he
skin portion before and after application of the agent or the

conposi tion. According to the evaluation nethod of the present

5 invention, a skin conditioning-aneliorating agent or a conposition
for topical application to skin containing s - the agent that can greatly
aneliorate the degree of order of derms collagen fiber bundle is
considered to the droreef oxdem of derRisorallipgannfinag®| Pendte Ryt
effect. 10 Animals for use in the nethod for_evaluation of the

pr esent |nvent|dﬁhﬂa§¥9%uP?¥§ﬁﬂn(ﬂﬁ§QQﬁ RAnfopEEBR @PPHICationyay E@%ditions.

Specifically, the bad son tlons of, skin include winkles, chapped
skin, and the |i%@nt cr comaSLtioMul s having at |east one skin portion
with 15 bad condlt ons sed

i ncl ude mice which have Séfbosggsfﬁai%%tIOhP%§g£3€n8£ B?equ?g %ngly
light for agong, %Qﬁ%i&k” qkin cordi%s ol aﬁéi?o?&t&ﬂ has been

shaven and coate Qﬁ an anioni c sur? ce actrve agg gaéand the Iike.

20 Accor dé&apéglémn B4 OtbfiQla 10 L 3ERROA! thNGicin conPhed

i nvention, the degree of order of "derms | agen fi ber bund?§§can be
deternined by t akh&0agent tﬁa@rcsa@h@tz%&qgh%meharaﬁecmendeér@I@rafs whi ch

has been prepared by excising at |east a part of the above-
order of dermis collagen fiber bundle is considered to
be excellent in a skin conditioning-ameliorating effect.

10 Animals for use in the method for evaluation of the
present invention have at least one skin portion with
bad conditions. Specifically, the bad conditions of
skin include wrinkles, chapped skin, and the like.

The animals having at least one skin portion with

15 bad conditions used in the present invention
specifically include mice which have been exposed to
irradiation of ultraviolet light for a long time, guinea
pigs whose skin on the back has been shaven and coated
with an anionic surface active agent, and the like.

20 According to the method for evaluation of the
present invention, the degree of order of dermis
collagen fiber bundle can be determined by taking
microphotographs of a specimen of dermis, which has been
prepared by excising at least a part of the above-

25 described skin portion, at magnifications of 100 to
10,000 and judging the microphotographs based on the

following criterion.



25 . described skin portion, at magnifications of 100 to 10, 000 and

judgi ng the m crophot ographs based on the followng criterion.

- 6- [Criterion for Judgi ng] 0: No collagen fiber bundle
structure is observed in all observation area. 1

D sintegration or conversion to abnormal 5 structure of Collagen fiber
bundl e structure is observed in nore than half of the observation

ar ea. 2: Disintegration or denatﬁration of collagen fi ber
bundl e structure is observed in part, but nost nor nmal structure is

retai ned as a whp€Critesdon for jBigidglmal col |l agen fiber bundle structure
IS observed over the whole area with al nost no di sintegration
and denat urati on. 0: No collagrm fiiherbonpdler steprbureoisj odgenyeds used
for the degree_of order of collagen fiber bundle of derms 15 in
the eval uation nERhddloPPseRvetERMT9evention, skin
conditioning-aneliorating, agents and the |like that are given better

scores after their apbfl %§+QWPQ?Eﬁ?qquﬂﬁa°°nver558PoF8 ?ﬁ%??m%bpllcatlon
are conS|der d to xcel | onditio anelloratl
i fect 20 8¢ ' SereREES efiolhaasn f'éﬁea NS R S

producing a conpgsi t cati 9 ski.n containing a
skin condltlonlnggd%% %ﬁ%?régégg% and oper?dth8ndla.

2: Disintegration or denaturation of collagen fiber
bundle structure is observed in part, but almost normal
structure is retained as a whole.

10 3: Normal collagen fiber bﬁndle structure is
observed oﬁer the whole area with almost no

disintegration and denaturation.

When the above criterion for judging is used for
the degree of order of collagen fiber bundle of dermis

15 in the evaluation method of the present invention, skin
conditioning-ameliorating agents and the like that are
given better scores after their application than those
before their application are considered to be excellent
in a skin conditioning-ameliorating effect.

20 The present invention also relates to a method of
producing a composition for topical application to skin
containing a skin conditioning-ameliorating agent and
provides a method of producing a composition for topical
application to skin which comprises the steps of

25 providing an animal having at least one skin portion

with bad conditions, applying to the skin portion the

This Sheet Has Been Replaced
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provi des a met hod of producing a conposition for topical application
to skin which conprises the steps of 25 provi ding an ani nal except for a

human bei ng havi ng at | east wi th bad conditions, applying to the
skin portion the -7-

conposition for topical application to skin once per day for
consecutive 8 weeks in an anount of 0.01 g/ 10 cnferr]/ one
appl i cation, taking m crophotographs of a.specinmen of derm s prepared

by excising at | east a part of the 5 skin portion, at magnifications of
100 to 10, 000, compoqywrngfqmetqamadpﬁvpégr:aph@nbﬁge-%km enee BRW day
described criterion for judging to determ ne the deg of ordegr of
dernis col | agen FeHeFoRRARHE YT & reeksr dnopn amOUI‘Fh%fs%W- o t31®n BeFor e
and after application of the 10 conposi tion, and ad%ustlng t he, cont ent

of the skin °n“co‘?RF?H‘Eﬂn‘?‘rﬁﬂlraﬁa‘ﬁlé‘lgaf“ﬁﬁﬁ%ﬁ@ﬁ?gg@? Rf theSRegiRen

| cul ated by diyvjd he d f d fd I fib
EﬁnSFeaafeteryapL# %%#%r%r%% By SBT5380 PEnLBSSE rRPBEr e e
application or +0p|§§%¥1on at %%;%E ogs of %Oomﬁ H§Qﬁg flcally, t he

conposition |cat|on 0 Ski ‘above net hod

of the Pr efdl 1 Ad Vs 'n%fc&m géaphgesasa&' S Cendr bkl e:
anel i orati ng cosnetlcs, chapped skin- I orating cosnetics, and the
l'ike. describedfﬁﬂﬁﬂéﬂQEQCEbETﬂGHgQEgT%E EE@Q%ﬁﬁﬁé the degree

of order of dermis collagen fiber bundle of the part of
the skin portion before and after application of the

10 composition, and adjusting the‘content of the skin
conditioning-ameliorating agent so that the value
calculated by dividing the degree of order of dermis
collagen fiber bundle after application of the
composition by that before application should be not

15 less than 1.5.

Specifically, the composition f&r topical
application to skin to which the above method of the
present invention can be applied includes wrinkle-~
ameliorating cosmetics, chapped skin-ameliorating

20 cosmetics, and the like.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is electron microphotographs (50
magnification) showing morphological changes of the skin
surface of the mouse photo-aging model. A is a

25 photograph taken before ultraviolet light irradiation, B



Fi.g, 1:is electron m crophotographs (50 magni fi cati on) show ng

nor phol ogi cal changes of the skin surface of the nouse photo-aging
nodel. Ais a 25 phot ograph taken before ultraviolet |ight irradiation,
B - 8- I s a photograph taken 2
weeks after initiation of the irradiation, Cis a photograph taken 5
weeks after initiation of the irradiation, and D is a photograph
taken 10 weeks after initiation of the irragiation. 5 Fig. 2is

el ectron n1crophotographs (50 magni ficati on) showi ng changes of

mor phol ogy of thes a photegrapie tekafelniveeks ?ﬁ&eﬁnm§étbﬂﬁ%gna@gnﬁhﬁndel E
IS a photograph taken before ultraviolet |ight _irradiation,

i's a phot ogr aph 1ERFLFLiRRKC & & DhotgxePdn takenna waeks 2EFBi at i on, G
i's a photograph faken 5 weeks after nltlatlon of the irradiation,

and H is a phot ojphpetion of ?Rﬁ1¥ﬁ?qﬂﬁﬁﬁiogﬁtép i Bi {7 afi BROBPITRRR

i rradi ati on

: 3 I hs.
magni fi cati on) sﬁ%ﬁrhgl%h"&%dé% I te%ﬁ.%%.g:&nﬁt?o&g?agé Eagaglégb%? bundl e
structure of t he nDus§H$h05cE§ugfg£€ngj mlcrthotogrgﬁﬁ§og éograph t aken

bef ore uItraV|oIet i Tadiat i o raph taken 2 weeks

af t er Lnith %ﬁﬂ"l ti B rrd%ﬁ.rﬁ Mangs! éfamBPgBBQ%Ei?h %a%ﬁé' 5

weeks after initration o ion, Tand L ot ogr aph
taken 10 weeks aéﬁf%aé@'éffﬁéfﬁhéﬁoﬁlﬁhe mouse'bﬁé@baébﬂﬁg model. E i&§i Q. 4

I's el ectron m crophotographs (2,5
a photograph taken before ultraviolet light irradiation,
F is a photograph taken 2 weeks after initiation of the
10 irradiation, G is a photograph taken 5 weeks after
initiation of the irradiation, and H is a photograph
taken 10 weeks after_initiation of the irradiation.

Fig. 3 is electron microphotographs (500
magnification) showing changes of the dermis collagen

15 fiber bundle structure of the mouse photo-aging model.
I is a phofograph taken before eltraviolet light
irradiation, J is a photograph taken 2 weeks after
initiation of the irradiation, K is a photograph taken 5
weeks after initiation of the irradiation, and L is a

20 photograph taken 10 weeks after initiation of the
irradiation.

Fig. 4 is electron microphotographs (2,500
magnification) showing changes of the dermis collagen
fiber bundle structure of the mouse photo-aging model.

25 M is a photograph taken before ultraviolet light
irradiation, N is a photograph taken 2 weeks after

initiation of the irradiation, O is a photograph taken 5



magni fi-cati on) show ng changes of the derm s coll agen fi ber bundle
structure of the nouse photo-aging nodel. 25 Mis a photograph taken
before ultraviolet |ight irradiation, Nis a photograph taken 2 weeks
after initiation of the irradiation, 0 is a photograph taken 5

- 9- weeks after initiation of the irradiation, and Pis a

phot ograph taken 10 weeks after initiation of the I rradiation.

Fig. 5 shows tine-course changes of the dergis 5 collagen fiber bundle
structure of the nouse photo-agi ng nodel in terns of relationship

bet ween the eval wetkd after ymitbstimswi ethef riomadidgrient, ahdt Feisaae
phot ogr aphs as shown in Fig. 4 with a certain standard and the

ul traviol et |ighphptegdaphi baken k) weekstafitey flod tilagion0of phet for the
nmouse phot o-agi ng nodel and " o" for the plot for the non-irradiated
control nouse. lrradiatiomig. 6 shows rel ationship between the amount of
winkles (area of winkles % of the skin surface det ermi ned by

anal ysi s of the imageFafd fheheys rEneteursss changgs: ofr thei derdastine. . "
stands for the plot.for the use phot o- agi nodel and, "o" for the
pl ot for theE °°&ﬁ899Pr?éB?EI%RPéE%n§ UGS £ tne mouse PP8%°7a§ﬁ8€5

el ectron i cr ophghagi Apec(als oe refBONLEA! o, aRoW 00 B RRELgg ca

changes of the s surface Tmn €ss | OF on - of

2{L2ﬁgffai” . vaiﬁss”Pg§§59%8théﬁﬂ ‘%-ont%%h%aRQOBRQEBBQaBBstQQ
pplied nouse an shows a phot™graph of the
shown in Fig. 4 with a certain standard and the
ultraviolet light irradiation time. “+" stands for the
10 plot for the mouse photo-aging model and "<” for the
plot for the non-irradiated control mouse.

Fig. 6 shows relationship between the amount of
wrinkles (area of wrinkles %) of the skin surface
determined by analysis of the image and the ultraviolet

15 light irradiation time. “¢” stands for the plot for the
mouse photo-aging model and “°” for the plot for the
non-irradiated control mouse.

Fig. 7 shows electron microphotographs (50
magnification) showing morphological changes of the skin

20 surface in the progress of amelioration of wrinkles in
the mouse photo-aging model. @ is a photograph of the
ethanol-applied mouse and R shows a photograph of the
dexamethasone-applied mouse.

Fig. 8 shows electron microphotographs (50

25 magnification) showing changes of morphology of the
surface of dermis in the progress of amelioration of

wrinkles in the mouse photo-aging model. S is a



dexanet hasone- appl i ed nouse. Fig. 8 shows el ectron

m cr ophot ographs (50 25 magni fi cation) show ng changes of norphol ogy of
t he surface of derms in the progress of anelioration of

wrinkles in the nouse photo-aging nodel. Sis a

- 10 - phot ograph of the ethanol -applied nouse and T shows a

phot ograph of the dexanet hasone-applied nouse. Fig. 9 shows

el ectron m crophot ographs (500 magni fipcati on) show ng changes of the
derm s col | agen 5 fiber bundle structure in the progress of

anel i oration photuigmapnidfe shen etthenpdueppphed oneysea prdde|shaws |1 a

phot ograph of the ethanol -applied nouse and V shows a phot ogr aph of
t he dexamet hasorkhefpgragh mfudde dexamethasoppparnbieddi@uss ectron

m cr ophot ographs (2,500 10 magni fi cati on) showi ng changes of the derms

col | agen fi ber Dihdl%® shawfclestrant RéCEPBRPEISTRNANEIGDr at i on
of winkles in the npuse photo-agi ng nodel. Wi hot ogr aph of the
et hanol - appl i ed Wﬁﬁﬂﬁf&ﬁﬂ#%@Qﬂu§E§W;%g c angﬁﬁthrEB% QﬁrwigacOfaa en

d th - l.i ed se. 1 , DETAI LED SCRI PTI OF THE
venT O CPRLOEE SRHER stoiure, dp: 1BR RIPPOBE QRS PTBAPTATH al |
39' OW. ( Dof‘%lﬂﬁh‘eqé‘ TP {n%i;shh§h8§8§§8£n¢ W1 "y is a As
escri bed above, the present 1 nventors foun

photograph of the ethanol-applied mouse and V shows a
photograph of the dexamethasone-applied mouse.
Fig. 10 shows electron microphotographs (2,500
10 magnification) showing changes of the dermis collagen
fiber bundle structure in the progress of amelioration
of wrinkles in the mouse photo-aging model. W is a
photograph of the ethanol-applied mouse and X shows a

photograph of the dexamethasone-applied mouse.

15 DETAILED DESCRIPTION OF THE INVENTION

The present invention will be described in detail
below.
(1) Evaluation method of the present invention

As described above, the present inventors found

20 that skin conditions and their changes can be identified

by using the degree of order of collagen fiber bundle in
dermis as an index. Utilizing this technigue, the
evaluation method of the invention comprises preparing
or obtaining an animal having at least one skin portion

25 which is in a bad condition in advance, applying a test



that skin conditions and their changes can be identified

20 . by
using the degree of order of collagen fiber bundle in derm s as an

i ndex. Utilizing this technique, the eval uati on nmethod of the

I nvention conprises preparing or obtaining an animal having at | east
one skin portion 25 which is in a bad condition in advance, applying a

t est - 11 - substance such as
a skin conditioning-aneliorating agent - 11to the skin portion,

nmoni tori ng changes of skin conditions affected by the test substance
usi ng changes subsdlantke sdehr es af skincrondi ttigdiagerrmeilioralfingl egent 5
dermis as an index to quantitatively determ ne the skin

condi ti oni ng- aneftcorthe s§iof pertion, thenitering ishangss of skin In this
occasi on, by selectln% the skin with bad conditions of the animals
havi ng at Ieast Rﬁns affeghed by VW?rﬁ%ﬁkﬂPWﬂﬁ$599@d“§P6§s°§Gn§§5to
neet the obJecbf_3 I S possible to evaluate g&% screen _skin
condltlonlng aneﬂ “oEi A§IRGENPE BFIehphbFRAee er bundle iz
application | which _are oratlng elected
bad condltlo s 05'§W|ﬁ 8popnt 10 exe?%ﬁ%Yipéﬁﬁ?Fﬂﬁ%%gng ErE5FaaSs & % Fnthe
i ke.

portion mnth suc

con Ions I Nnc se alrea

es

ﬁ'c::%:% 18R R [; 5H81§8£§‘Fidxgg [%V) &k Ye | %S leRE sTN

tagpcgﬁed as

experi ment al a”'”a|S1I%U%Bl%hoEb851 o, %OﬂEtlﬂES reg@ﬂ%kﬁ%TW1%BT%@Bat'on

of ultraviolet |ight

er el na

red to as "npuse

photo-aging 20 copfRdeichs B¢ BRE BhfiRa V0SS SIPEN 1968dt onel BRAMEd Wi th a

portion with such bad conditions so as to meet the

10 object, it is possible to evaluate and screen skin

conditioning-ameliorating agents or compositions for

topical application to skin, which are suitable for

ameliorating the selected bad conditions of skin, for

example, wrinkles, chapped skin, or the like.

15 Examples of the animals having at least one skin

portion with such bad conditions include those already

established as experimental animals, such as mice

exposed to long term irradiation of ultraviolet light

(hereinafter sometimes referred to as “mouse photo-aging

20 model”), guinea pigs whose shaven skin is treated with a

chemical including an anionic surface active agent such

as sodium laurylsulfate (hereinafter sometimes referred

to as “guinea pig damaged skin model”), and animal

models including animals stimulated with a stimulant to

25 induce inflammation. Alternatively, it is possible to.

use as panelists human subjects suffering from chapped

skin or wrinkles.



chem cal including an anionic surface active agent such as sodi um

| auryl sul fate (hereinafter sometines referred to as "guinea pig
darmaged skin nodel "), and ani nmal nodel s i ncluding ani mal s stimul ated
with a stinulant to 25 i nduce inflanmmation. Alternatively, it is
possi bl e to. use as panelists human subjects suffering from chapped
skin or wrinkles. - 12 -

However, the use of human subjects nust be acconpani ed wi t h bi opsy
and the |ike operations. Thus, it is preferable to use the

above-descri bed aninaHowever,nﬁﬂelﬁseAmDngn&hesaba&bmalmusthbe

above- descri bed nouse 5 phot o- agi ng nodel and gui nea pi g damaged skin
nodel are pcebmpabigd usith asicepry amdigihe Rdkengperakéess.onthe&in
portion with bad conditions used in the present i nvention. Further,
in the evaluatlomtnéﬁh9§e§¢r@hbe to usqridwembavierdesraabedurnémadi gs whose
shaven skin on the back is treated with an anion surfactant are
preferably ma@eHSanb'ﬁang hﬁhﬁﬁ RN 'déﬁﬁgé&ogﬁ'ﬁeﬁﬁﬁépedA@@BPEl ng

to the present |nvent|on t he hoto agi n
used for evaPuat PRGARATLRT BOH 5 2 S 0% BfRgen’ 8HFﬁgm8ﬁ'E1lL| areli ng

h f I pl h
Appropriate for BRsterafly, 5%?.%@ FXH ﬁﬁ}'ﬂ%%lasn%aw'ﬁ%%‘g'a\ I T Wi
nndel S SU|tabI¥Ey ﬁnf8£t£h$ ra&g(ag & the ﬁgggégEatlng chapped
ski n. e eva i'oh et of the present

invention. Further, in the evaluation method of the
present invention, guinea pigs whose shaven skin on the
10 back is treated with an anion surfactant are preferably
used among the guinea pig damaged skin model. According
to the present invention, the mouse photo-aging model is
suitably used for evaluating and screening the skin
conditioning-ameliorating agents or the compositions for
15 topical application to skin, which are appropriate for
ameliorating wrinkles and the guinéaipig damaged skin
model is suitably used for those appropriate for
ameliorating chapped skin.
Further, in the evaluation method of the present
20 invention, any method c¢an be non-limitedly used for
applying the skin conditioning-ameliorating agents or
the compositions for topical application to skin
containing the agents on the skin portion with bad
conditions of the above animals as long as it enables
25 gquantitative application. It is possible to dilute the
above skin conditioning-ameliorating agents or the like

with an appropriate diluting agent upon application.



20 . invention, any nethod can be non-limtedly used for appl ying the

skin conditioning-aneliorating agents or the conpositions for topical
application to skin containing the agents on the skin portion with
bad conditions of the above aninmals as long as it enables 25
guantitative application. It is possible to dilute the above skin
condi tioning-aneliorating agents or the |ike with an appropriate

di luti ng agent upon application. - 13 - -
13 - Derm s necessary for determning the degree of or der
of derm s coll agen fi bDermbandéecessathefayaatatrimiming themdeboeeobft he
present invention can be obtained by excising a part of skin to be
exanm ned and tre@rfing ofsdermhs scellagan (kihar m§mﬁ3@.ins@bﬁ gvaépation
speci nen can be obtai ned fromskin by, for exanple, NaOd nethod,

whi ch conpPesbedt pEatha gPERFEP XA iR 88 PrpORTtaRseE Bt h

NaOH. Derm s col |l agen, fi ber bundl e can be seen by, ohserving a derm s
speci men obt ai neB¥G3SHBLcRi BRET apbvIKIN - &@F%Bpﬁétréﬁ WFEF6§gBBe. The

d f , ' | | fi bundl e . be .d I ngd b
deoree of 01061, Ghas uy, A8 e RbAIEE, |10 BUALSGRCRE SEALINTEY P
such | mages ””derb%%%é&%:':&’ﬂ Qﬂiﬁﬁp\g,gif&’res :ﬁaflnpltehb%%%gl %@tﬁﬁﬁg‘r’gfeur&éf&?

criterion for juaglng.

ICa e degree o
crit udgrag™ _ fite "aEdr 85"
undor observat| oROR . RaRBACE RE (i b I Grahed by CRaced eBb0STRES  or

conpri ses taki ngnaBAL 09hapKss Obol IBEESS Bfber bundleeeanOBeMseeaseope of the
above-described derm s
observing a dermis specimen obtained as described above

10 under electron microscope. The degree of order of
dermis collagen fiber bundle can be determined by, for
example, analyzing images of electron microscope or
scoring such images under observation by naked eyes
based on appropriate criterion for judging.

15 Specifically, the degree of order of dermis
collagen fiber bundle from images of electron microscope
under observation by naked eyes can be determined by the
method which comprises taking photographs of images of
electron microscope of the above-described dermis

20 specimen at about 100 to 10,000 magnification,
preferably about 500 to 2,500 magnification, and judging
the thus-obtained photographs based on, for example, the
following criterion for judging.

[Criterion for judging]
25 0: No collagen fiber bundle structure is observed

in all observation area.

1: Disintegration or conversion to abnormal



200  specinen at about 100 to 10,000 nagnificati on, preferably about

500 to 2,500 nmagnification, and judgi ng t he t hus-obt ai ned phot ographs
based on, for exanple, the following criterion for judging.
[Criterion for judging] 25 0: No collagen fiber bundle structure is
observed in all observation area. 1: Disintegration or
conversion to abnor nal - 14 -
structure of collagen fiber bundle structurf i s observed in nmore than
hal f of the observation area. %)3|ntegrat|on or denaturation

of coll agen f|bestructurbunﬂleoklagmntﬁiben;hﬂnﬁamve¢rmntpaet;sbobsakneét

nor mal 5 structure is retained as a whol e. 3: Nor mal
col l agen fiber béndmeret thanuhalfsof the aliganviaddomvereghe whol e area with
al nost no di sintegration and denaturation. The criterion
for judging is not |i#®¢tBésiptegration oprnatunation of ﬁ@ééﬁgpé féberor
exanpl e, divide the standard in nore detail. However S
appropriate to “ndlﬁsétFHEtﬁﬁ%v%sc?@%%ﬁ??ﬁ1%ﬂﬂQQEQ IPUtna§ﬁ85§r§§€Hﬁl

i nvention copsidering.the tinme re U|red for gi ng and uni versality
of judging, and FﬁEugtREe 1§5retal d |38 t%hi éxﬁy the degree of order of
derm s col |l agen ndI can b det % o%dlng to the

eval uati on nethod of Phe [ ﬁP IT p Structure

Condipioning'anebbgéﬁbéagoggfn%ﬁeQwh5f53Afégaﬁﬁ¥ﬁ é%ﬂ%st no

disintegration and denaturation.
The criterion for judging is not limited to the

10 above, and it is possible to, for example, divide the
standard in more detail. However, it is appropriate to
use the above criterion basically in the present
invention considering the time required for judging and
universality of judging, and the like.

15 In this way, the degree of order of dermis collagen
fiber bundle can be determined according to the
evaluation method of the present invention. The skin
conditioning~-ameliorating agents or the like that can
greatly ameliorate the degree of order of dermis

20 collagen fiber bundle after its application as compared
with that before its application are considered to be
excellent in skin conditioning-ameliorating effect. For
example, when the above criterion for judging is used in
the evaluation method of the présent invention, the skin

25 conditioning-ameliorating agents that are given better
scores after their application than those before their

application are considered to be excellent in skin



greatly anmeliorate the degree of order of derms 20 col l agen fi ber
bundl e after its application as conpared with that before its
application are considered to be excellent in skin

condi tioning-ameliorating effect. For exanpl e, when the above
criterion for judging is used in t he eval uati on nethod of the present
I nvention, the skin 25 condi tioning-aneliorating agents that are given
better scores after their applicatioRgthan those before their
application are considered to be excellent 1n skin

- 15 - c ondecondit hopbmet anlatoreg ioff edtfectn t Ahsthiasecase, i Bt is
possible to calculate a difference or ratio of the scores before and
after the appli cm%ibbmdtm cakeulaties a diffeygnge ¢5rravheuafiBreof the
skin conditioni ng- aneliorating effect. Since a part of
skin i s excised $%P¥E§é¢%¥?ﬁ?t¢ﬂ9 atter #hgr appafcatiier &hdJbe npse cBrimgen
fi ber bundle according to the evaluation nethod of the present

i nvention, it |SV?Hﬁ%SE?BI%V?%P%ﬁ&Qqugytﬁét§FﬁPnEOPﬂét19@1ngdegree of order

of derm s collagen fjber, pundl t he conpletely sanme part of the
skin before and AFTEFOTHENI eé%%ﬂ)l i cation of the skin

condi ti oni ng-anel i or afj de At or il 1L bl BagHRNCYSEef IS pRLNOC

I’eCIUI res a trace anount 0 bé excise consi dered

that 15 the s éé‘%@'%i’déﬁ@f ARG 0RoER feberMbasgLbel or e

and after the app catlon y excl sing t
application, whigbchsaihg €6o§ﬁé“ed§¥Uéﬂf%ntﬁé%hod of %Ké'ﬁﬁgséﬁéore the

application.

invention, it is impossible to actually determine the

10 degree of order of dermis collagen fiber bundle in the
completely same part of the skin before and after the
application of the skin conditioning-ameliorating agent
or the like. However, this method requires a trace
amount of skin to be excised and it is considered that

15 the substantially same skin portion is determined before
and after the application by excising the skin part
after the application, which is the closest part to that
excised before the application.

When several animals having bad skin conditions in

20 the completely same manner such as the above animal
models are used as the animals having at least one skin
portion with bad conditions in the evaluation method
according to the present invention, the degree of order
of dermis collagen fiber bundle of individual animals to

25 which a test compound such as a skin conditioning-
ameliorating agent or the like has not been applied is

determined to serve as the score before the application,



When several animals having bad skin conditions in 20 the conpletely

same manner such as the above ani nmal nodel s are used as the animals
havi ng at | east one skin portion with bad conditions in the

eval uati on net hod according to the present invention, the degree of
or der of derm s collagen fiber bundle of individual animals to 25
whi ch a test conpound such as a skin conditioning- anel i orati ng agent
or the Iike has not been applied is - fleternmned to serve as the score
before the application, - 16 -
whi | e, separ at epiliehe sépgrecedly, other dejreerof sorder oftadragen fi ber
bundl e of the other animals to which the test conpound has been

applied is det ecldégeno fibeyebandle of the cther arfimsls Hw apdlche ahieon,
t her eby calculatin% the 5 changes of the degree of order of derms
col l agen fiber ‘€St oompeuad,bpsr BeandRRPERd tik dgfTEaed it serye Eise
val ue _ as I ndex for_evaluation of the test conpound. .
Further, the evd§afcoOremBEhEd Bgetﬂgpb+%%¥&9n' therghy, Getlicyd atdmopdhe

applied to gval yation of _drugs .ot her t han_t hose for subcutaneous
gval Ul hd

0
appl i cati on-havicng gesked ¢ degﬁﬁai?%dﬁfqﬁﬁeﬁﬁﬂ G RPLePesny fiber
he foll ow | d ' f
Mkl e anel Cor SEPRTS! BReb:8aRE PLEr Cend ‘pitdalion to v 1DELFARIE e

wri nkl e-anel i orating ag 0-agi § used

as the wrinkle @adgh ihiex 285 @VatuaEDbe Of AYAlUAL WAMIRCT eeni ng of
pped ski n-anel i orating agents en the guinea prg damaged
skin nodel was used garicher¢happedvakudti®ilGhethod of the present
' invention can be applied to evaluation of drugs other
10 than those for subcutaneous application having a skin
conditioning-ameliorating effect.

The followings demonstrate an example of evaluation
and screening of wrinkle-ameliorating agents when the
mouse photo-aging model was used as the wrinkle model

15 and an example of evaluation and screening of chapped

skin-ameliorating agents when the guinea pig damaged

skin model was used as the chapped skin model.

1) Evaluation of wrinkle-ameliorating agents using the
mouse photo-~aging model as the wrinkle model

20 First, the mouse photo-aging model was prepared to
study the relation between changes of skin conditions of
the mouse and changes of the degree of order of dermis
collagen fiber bundle during the preparation of the

model.

25 a) Relation between changes of skin conditions and



1) Evaluation of winkle-aneliorating agents using the nouse

phot o- agi ng nodel as the wrinkle nodel 20 First, the nouse
phot o- agi ng nodel was prepared to study the rel ati on between changes
of skin conditions of t he nouse and changes of the degree of order of
derms col l agen fiber bundle during the preparation of the

nodel . 25 a) Rel ation between changes of skin conditions and

- 17 - changes of the degree of order;of_derns collagen fiber

bundl e on the nouse phot o-agi ng nodel Five groups of hairless

m ce (Skh: HR-1chbageise ofgthe degreee&f odxijer ezl Megmuisp codrhagieni 1£d beirx
mce, were 5 prepared. A part of skin and replica of skin surface

mor phol ogy wer e PERE & @f the BAURCBRGEOVAGHIE MEdRip of t hem when
they were 8 weeks old without the follow ng ul traviolet Iight
irradi ati on, namely FAVEh@TOUREeOSfhairlesydrine (Fd :uIHR-dvi demale, gbt

I rradi ati on. About thi 10 emai ni ng four groups, each nouse was

i rradiated withWweek—o E?Pf'r&?FEﬂ GYOYP gFPmBr ¥ uhiH&x SE@anper80 mi/cnferr])

nce er for .5 days_a,week and fed up.., . The irradiation
o The ul trBui oPREppREay 8 Bage"8E Sk o‘?fbga’i%?g‘k Fhes anyrdasses
d i bed- ab 5 r of the_dnitiation o e
T ati on_andmorpnoiBE9PRerddonaFold e AU B ude B Bt B5pBR, BF

surface RhBROLAEGK WREG RXFé SEL LM SAELITRE The! BR196QYRy

ultraviolet light irradiation, namely in -the state of
before the ultraviolet light irradiation. About the
10 remaining four groups, each mouse was irradiated with
ultraviolet light B (Toshiba SE lamp, 60 mJ/cm?) once
per day for 5 days a week and fed up.
The irradiation of the ultraviolet light to one
group among the four groups described-~above was stopped
15 after one week of the initiation of the irradiation and
at this time a part of skin and replica of skin surface
morphology were excised from each mouse of the group.
As the same manner, the irradiation of the ultraviolet
light to the another group and to the further another
20 group were stopped after two and five weeks of the
initiation of the irradiation and then a part of skin
and replica of skin surface morphology were exciged from
each mouse of the groups respectively. The irradiation
of the ultraviolet light to the last group was continued
25 to 10 weeks after initiation of the irradiation to
prepare the mouse photo-aging models. Thus the total

amount of the ultraviolet light irradiated to the mouse



As the same manner, the irradiation of the ultraviol et

each nouse of the groups respectively. The irradiation
ultraviolet light to the |ast group was continued 25

nodel s. Thus the total anmount of the ultraviol et

light to the
anot her group and to the further another 20 group were stopped after two
and five weeks of the initiation of the irradiation and then a part
of skin and replica of skin surface norphol ogy were excised from

of t

he

to 10 weeks after
initiation of the irradiation to pLepgre the nouse phot o-agi ng

i ght

irradiated to

t he mouse photo-aging models was 3J/cm’. A partgof skin anhdt o- agi ng
nodel s was 3J/cnferr]. A part of skin and replica of skin surface

mor phol ogy wer e TEPddCax Ofs 41N SUrfage MRERROIAMIE /9fifotad-S8y

iSHGLmede

obt ai ned above. After_ takin hot ogr.a hs of scannin electron
p qggveg

5 microscope &M 838k PRUEeBRAROT RGNS R

f f th d bed- t
dermi & Speci mens %?Ef%%%ﬁiﬁﬁinfsfﬁﬁ?*o&a&% %mxy%%

nmet hod to-t ke ogr.a nn|n ctro
surface nor phol 6“6‘;91‘558 ggrrggngg ‘f‘rg %n‘&of% ]gooqyi agen
structure of the,dggks f§BﬁC1nEEEQSo%hHﬁe each

magni fi cati ons. 1 shows el ect n n1cro

of the above-described éach group except the group

G

nagpif

oigope

exci sed
i cati on,
&2 by NaCH
oflthe 10
P 5&ndl e

dlsciid %”% oval0

otographs of” the

skin sur f age SGDﬁ\BBﬁELQQEaQioﬁ t y@b k04 éﬂ&iﬂ&galwe%@@&e'ya&eaﬁmmm ce
irradiated wth

ul traviol et |ighhef abovgeskefksahpbs by NaOH method to -take

photographs of scanning electron microscope of the

10 surface morphology at 50 magnification and the collagen

fiber bundle structure of the dermis specimens thus

obtained at 500 and 2,500 magnifications.

Fig. 1 shows electron microphotographs of the skin

surface morphology of a typical individual among six

15 mice of the above-described each group except the group

irradiated with ultraviolet light for one week at 50

magnification (A: before the ulfraviolet light

irradiation, B: 2 weeks after initiation of the

irradiation, C: 5 weeks after initiation of the

20 irradiation, and D: 10 weeks after initiation of the

irradiation), Fig. 2 shows electron microphotographs of

morphology of the dermis surface of the same at 50

magnification (E: before the ultraviolet light

irradiation, F: 2 weeks after initiation of the

25 irradiation, G: 5 weeks after initiation of the

irradiation, and H: 10 weeks after initiation of the

irradiation), Fig. 3 shows electron microphotographs of



magni fication (A: before the ultraviolet |ight irradiation, B: 2
weeks after initiation of the irradiation, C 5 weeks after
initiation of the 20 irradiation, and D. 10 weeks after initiation of

t he irradiation), Fig. 2 shows el ectron m crophot ographs of

nor phol ogy of the derm s surface of the sane at 50 magni fication (E
before the ultraviolet |ight irradiation, F. 2 weeks after initiation
of the 25 irradiation, G 5 weeks after . ijnitiation of the

irradiation, and H 10 weeks after initiation of the i rradi ation),
Fig. 3 shows el ethe adermiiy quiidtaggma@ibedf bundle structure of the same

- 19 - the derms collagen fiber bundle structure of the sane at
500 nmagni ficati oat (900 edgief tdetigint (dvi bledorei ghe ultravieoledi high, J: 2
weeks after initiation of the irradiation, K 5 weeks after
initiation of thirradiationadi:atd seekgng@fter1dnibdationtef thetiati on of

t he irradigtioqz, Fig. 4 shows electron mcro hotograghs of t he
dernmi s col | agen ¥ITRI1IHHN e Kt Audegks gftereinifdation oftthesop

magni fi cati (M before the uItravi%Iet | i ght Jirradiation, N

weeks after 3 ni tPRIBRGOh&d d: 10, wegks: pEheT olnET{RELQN 47 cthe
initiation of thg ,_.drradiation, and P. 10 weeks.,after jnitiation.of
the | rradi SEThation ) g h shows, eLECH g BLCToPh ROt & ¢ hat |
upon for | on, of wrinkl.e rQQves. ar o] n_the.s a 15

of derms so aga‘%%é)c%ergr%lsspc#r% Jta?etrﬁef?' \%re?"n Eﬁgglén%@gcgur% h(g%g%&gé o%gne

mor phol ogy  of thftS%j§b6“Hg§H¥?fH¥¥T%haQﬁ:tBefore the ultraviolet light

irradiation, N: 2 weeks after initiation of the
10 irradiation, O0: 5 weeks after initiation of the
irradiation, and P: 10 weeks after initiation of the
irradiation).
From these figures, it can be seen that, upon
formation of wrinkles, grooves are formed on the surface
15 of dermis so as to correspond‘td'ﬁhe wrinkles and
changes of morphology of the skin surface correlate to
changes of morphology of the dermis surface. It can
also be found that the changes on the dermis surface
reflect changes of the structure of dermis collagen
20 fiber bundle, that is, a decrease in order of collagen
fiber bundle including becoming unclear of collagen
fiber bundle.
Based on electron microphotographs of the dermis
collagen fiber bundle structure of the above-described
25 mice groups of before the ultraviolet light irradiation,
1 week after initiation of the irradiation, 2 weeks

after initiation of the irradiation, 5 weeks after



changes of norphology of the derms surface. It can al so be found
that the changes on the derms surface refl ect changes of the
structure of derm s collagen 20 fi ber bundle, that is, a decrease in
order of collagen fi ber bundl e including becom ng uncl ear of coll agen
fi ber bundl e. Based on el ectron m crophot ographs of the derms
col l agen fiber bundle structure of the above-described 25 m ce groups of
before the ultraviolet light irradiation, _ 1 week after initiation of
the irradiation, 2 weeks after initiation of the irradiation, 5 weeks
after initiation of the irradiation, and200-weeksiafténtion of the
I rradi ation, and 10 weeks after initiation of the irradiation (= nouse
phot o- agi ng infrotietjomtoR, B89 inmmpdifaitdan dr, moheedehate-agingigen fi ber
bundl e structures of mce of the each group were scored 5 O0to 3in
accordance wi t hmofiel abave2 eQQ magni fddatdonen the dermis colilpagn fiber
respectively. Fromthe results obtained, an average of the scores in
six nmice of thebundhegsbrpctures ofadEELR ABeUPEFRVIBPEP YERt STPFEdi at i on

DT 20,2 s P B Th SR Bl e R cabett shed oThefygLase
LT, LY L% s OUBaSLoLRISK, PR wpp, st %6 TEAP S 000,52
olors’ 15 ot anierare. 16 He g8 WAL B AT R e lbh .
based on the ultraviolet light irradiation time and a
standard deviation of them were calculated. The average
10 of the scores of the group of 10 weeks after initiation
of the irradiation, namely the group of mouse photo-

aging models was 0.82. The thus-obtained average values

of the groups are shown as “¢” plots in Fig. 5 together

L P

<]

with the above standard deviation. In Fig. 5, plots

15 stand for the average of the scores for the mouse dermis
collagen fiber bundle structure evaluated in the same
manner as described above when five groups hairless mice
(Skh: HR-1, female, 8-week-old), each group comprising
five mice, were separately fed from above-mentioned mice

20 without ultraviolet light irradiation (mice treated in
this way are hereinafter referred to as “non-irradiated
control mice”). 1In Fig.5, the abscissa shows the
ultraviolet light irradiation time and the ordinate
shows the scores for the mouse dermis collagen fiber

25 bundle structure evaluated in the manner as described-
above.

Further, the state of structural changes of the



col l agen fiber bundle structure evaluated in the sane manner as

descri bed above when five groups hairless mce (Skh: HR-1, female,

8- week-ol d), each group conpri sing five mce, were separately fed
from above-nmentioned mce 20 wthout ultraviolet light irradiation (mce
treated in this way are hereinafter referred to as" non-irradi ated
control mce"). In Fig.5, the abscissa shows the ultraviolet Iight
irradiation tine and the ordinate shq the scores for the nouse
derm s collagen fiber 25 bundl e structure évaluated in the manner as
descri bed. m3ls¥eskin surface durirdifrchd repbabeioh SEr gAbuaBbvehanges
of the - 21 - nouse skin

surface during tieupeephotb-aging mddelnlwase examinedoisae tphnkoofigchgngesdel
was exam ned in terns of changes of the anmpbunt of winkles neasured
by the foll owi ngof the ambhot. ofNameinkldshamesisuregubfratber éplilowirgci sed
from 5 m ce of the above-described groups, each group was

i rradi at ed wi t h uethadi ol Namelyht therskiirf faunfipce rgplica exchpeed €xposed to
xenon lanp at an incident angle of 20 and the image of the resulting
shadow of - w?nkl B3CRaQf the abovgrdesarikad greaPFzc8aEh GEPBPNIAE t he
anount of 10 wri nkl es. . The anmpunt of winkles is shown as percent

(% of the area dFTRFFAKPAsWLERI WEtTa WOt diiadti fo7r gdfferent §imeayer age

a0 standard dev) gL o Bheblocl WP, o, soRTRMRE Shole 0K 25,01 o1

shown as 15 . " RhOtRe! PnEL8 of LRI K1 Ay shABoAPBYE 21 ARTAL dyas
quantitatively analyzed to determine the amount of

10 wrinkles. The amount of wrinkles is shown as percent

(%) of the area of wrinkles against the total skin area.
The average and standard deviation of the thus-measured
amount of wrinkles of six mice of each group were
calculated. The resulting average values are shown as *
15 *” plots in Fig. 6 together with the above standard
deviation. In Fig. 6, “°” plots stand for the average of
the amount of wrinkles measured in the same manner as
described above for the non-irradiated control mice. In
Fig.6, the abscissa shows the ultraviolet light
20 irradiation time and the ordinate shows the amount of
wrinkles measured in the manner as described above.

From Fig. 5 and Fig. 6, it can be seen that changes
of the amount of wrinkles on the skin surface upon
preparation of the mouse photo-aging model correlate

25 well with changeé of the degree of order of dermis
collagen fiber bundle. A correlation coefficient

between the average of the amount of wrinkles as



deviation. In Fig. 6, "." plots stand for the average of t he amount
of wrinkles neasured in the sane manner as descri bed above for the
non-irradi ated control mce. In Fig.6, the abscissa shows the
ultraviolet light 20 irradiation tine and the ordinate shows the anmount
of wr i nkl es nmeasured in the manner as described above.

FromFig. 5 and Fig. 6, it can be seen that changes of the anount of
wrinkl es on the skin surface upon preparation of the nouse
phot o- agi ng nodel correlate 25 well w th“changes of the degree of order
of dernis siotd nged dbhdes dndhdhe afetageecbdt the soefés crefnilted

bet ween the average of the anount of winkles as

- 22 - obt afrenl esalies wiwh tdfe tHnec dageeef of herdenref dewsuls ed
from eval uati on of the degree of order of derms col | agen fi ber
bundl e was cal citatbagers Dilgsr wridlle was cajsuhstedagst Bedhnouinichof

wri nkl es can be quantified in 5 ternms of the score resulted from

eval uation of tHeeans thafedthe amowydef griakiafscen| begerantbeied inl e.
Next, the thus-obtai ned npuse photo-agi_.ng nodel was used to exam ne

how skins wiTh bERFEDf t FRfsS rgsulted fppm RyalusbioRLhyhide
ool et 11 e BiLgdeaOier 10 sclAOTMablS BUbR: bundte. | o ca
carricd ot 1n Rty die IR AIng0. MoUPE FR OB LE) RrasE s o
present Inventi Qfseq to examine how skins with bad conditions such as
wrinkles formed by the ultraviolet light irradiation
10 change by the skin conditioning-ameliorating agents or
the compositions for topical application to skin and
evaluation of wrinkle-ameliorating agents was carried

out in accordance with the evaluation method of the

present invention.

15 b) Evaluation and screening of wrinkle-ameliorating

agents
A 0.05% solution of dexamethasone in ethanol in the

form of a lotion was applied to the mouse photo-aging
models (the mice irradiated with ultraviolet light for

20 ten weeks) as obtained by the same manner as described
above and then the skin conditions and the degrees of
order of dermis collagen fiber bundle of the mice were
analyzed in the same manner as described above to
evaluate dexamethasone as a wrinkle-ameliorating agent.

25 Specifically, a 0.05% solution of dexamethasone in

ethanol was applied to the test portion of each mouse of



15 b) Evaluation and screening of winkle-aneliorating agents

A 0.05% sol uti on of dexanethasone in ethanol in the formof a lotion
was applied to the nouse phot o-agi ng nodels (the mce irradiated with
ultraviolet light for 20 ten weeks) as obtained by the sane manner as
descri bed above and then the skin conditions and the degrees of
order of derm s collagen fiber bundle of the mce were anal yzed in

t he same manner as described above to _ val uat e dexanet hasone as a
wri nkl e-aneliorating agent. 25 Specitically, a 0.05% sol ution of
dexanet hasone i nfive anémnhaaaopenagragplaf dtie niduset phbtpeagiog mbdeach
nouse of - 23 - five animals
per group of thewhbliecophpt ethanol wasleipplied towtthiee testypertiannl ofias
applied to the test portion of each nouse of five animals per group
as control. Eacheach moyset € Sbvetanimaks REWGTOUWR 8F SAPGROlef Bagh ni
once a S5 day for consecutive 8 weeks. ~After conpletion of the
application, a p8ftthe sRLULLPR YRS Fenddn apameagk of 0.0/pBieopget ake
phot ographs of i rface nDrBhoI

0 nder scanning.el ectron
m croscope. Purt §¥?¥aﬁyﬁPgse° th%%%dWﬂ%ﬁ% a&&geﬁ?EBQPQS%FPBHPFhEhgkins
Shot ogr aphs of -t ABPEAEAFTaRe RoPBES [y e d e Ve FRG4Rea" BxbR bAER |1 o
structure under ﬁSGQQi@g5€%§8§%§8§i9$9ph§“&fQQﬁpgﬁrface morpholbhg- 7 shows

el ectron m crophotograp
under scanning electron microscope. Further, dermis

specimens were prepared from the skins excised as above
10 in the same manner as described above to take
photographs of their surface morphology and the collagen
fiber bundle structure under scanning electron
microscope.
Fig. 7 shows electron microphotographs of the skin
15 surface morphology of each of typical individuals among
five mice per group at 50 magnification (Q: ethanol-
applied mouse, R: dexamethasone-applied mouse). Fig. 8
shows electron microphotographs of morphology of the
dermis surface at 50 magnification (S: ethanol-applied
20 mouse, T: dexamethasone-applied mouse). Fig. 9 shows
electron microphotographs of the dermis collagen fiber
bundle structure at 500 magnification (U: ethanol-
applied mouse, V: dexamethasone-applied mouse). Fig. 10
shows electron microphotographs of the dermis collagen
25 fiber bundle structure at 2,500 magnification (W:
ethanol-applied mouse, X: dexamethasone-applied mouse).

The above-described Figs. 1 to 4 and these figures



15 surface norphol ogy of each of typical individuals anong five

m ce pel group at 50 nmagnification (Q ethanol- appl i ed nouse, R
dexamnet hasone- appl i ed nouse). Fig. 8 shows el ectron m crophot ographs
of norphol ogy of the derm s surface at 50 magnification (S

et hanol -applied 20 nouse, T: dexanethasone-applied nouse). Fig. 9 shows
el ectron m crophot ographs of the derm s collagen fiber bundl e
structure at 500 magni fication (U ethanol - appl i ed nouse, V:

dexanet hasone- appl i ed nouse). Fig. 10 = 2410ws el ectron m cr ophot ogr aphs

of the derm s coiha@gedte2bhatftheraduail thadonecapbeiall #i880snABgRET I cation
(W et hanol - appl i ed nouse, X dexanet hasone-applied nouse).

The above-descriégdeFl@at dméDidratibr eSeKigwoaditions in the skin

- 24 - i ndi cate that the dexanet hasone-applied m ce showed

excel | ent anel i osatrfaoce ohosphol ogyndad icorpaned lwd thkithe ethanel+&ppkied

nor phol ogy as conpared with the ethanol -applied mce. Simlar
anel i orati on wasmégeer vetmibar tdmeldiaqpation Yasf obsgrvedf foul thgedegreer
bundl e of derms. Further, based on _the m crophotographs of the
dernis col | agen PEbLEFARHnGf eceltagenrfcihamk dyngdier ofpdermis. pgpgnification
as obt ai ned above, the degree of order of derm s col l agen fi ber

bundl e of the nmice infYRENRT habRFed oy the,piorophetograRhs Phethfce in the

dexanethasone paliete eotedbR B SRHE S tlufel BoRSRCREcASRQUL 1 e
of the scores ingLiXeeiLSE1bh SLSIANY R, °4nd" QBree of order of
. dermis collagen fiber bundle of the mice in the ethanol-

10 applied group and the mice in the dexamethasone-applied
group were scored 0 to 3 in accordance with the above-
described criterion for judging. As a result, an average
of the scores in five mice in the ethanol-applied group
was 0.78, while an average of the scores in five mice in

15 the dexamethasone-applied group was 1.71.

Comparing these values with the scores indicating
the degree of order of dermis collagen fiber bundle
before the skin conditioning-ameliorating agent was
applied to the mouse photo-aging model as obtained in a)

20 above in accordance with the evaluation method of the
present inventiop, the degree of amelioration of skin
conditions in the dexamethasone-applied group was
1.71/0.82 = 2.09, while it was 0.78/0.82 = 0.95 in the
ethanol-applied group. Alternatively, taking the

25 influence of ethanol that is a base for lotion into
consideration, the degree of amelioration of skin

conditions with the application of the dexamethasone was



was 0.78, while an average of the scores in five mce in 15 t he

dexanet hasone-applied group was 1.71. Conparing these val ues
with the scores indicating t he degree of order of derm s collagen

fi ber bundle before the skin conditioning-aneliorating agent was
applied to the nouse photo-aging nodel as obtained in a) 20 above in
accordance with the eval uati on nethod of the present invention, the
degree of anelioration of skin conditjons in the

dexanethasone appl i ed group was 1.71/0°82 = 2.09, while it was
0.78/0.82 = 0.95cablctibgted by @&ivedilg amd |ai‘fézﬁl’g@UQcoAbbebmai:hée| y, taking
the 25 I nfluence of ethanol that is a base for lotion into

consi deration, taexdrgtResoheaapplisdidgrsupbyskihe averageosdoresnsfwihd t he
application of the dexanet hasone was

- 25 - cal cethardl bgppliedi gpute marlagagsdar s 7001 A8 = 2.28.
dexanet hasone-appl i ed group by the average scores of the

et hanol - appl i ed groupInrthistvay, i fram the) fagt=thaxgthe degree of| qréers
way, fromthe fact that the degree of order 5 of derm s collagen fiber
bundl e was renarRALEGTREHr gRLHRgen fibgy dundds wesg: reRaskahlyeiBREPHEd0Ne

| oti on as conpar {he degree before application, it can be

j udged tha?gﬁﬁﬁaﬂEP£%%?$&PWmﬁfeﬂ1Q5ﬁﬁﬂqq§%§ ﬁ?Féoanﬁﬁlﬁ?ﬁP?ﬁﬁd

ffect d | ot ta t f 10 t f
Sop?galagppficgt+gﬁhcgg é%gg%?l %é}éﬁﬁalt%ﬁéiﬁagn & ﬁPPntZé §§§8r3fng to
t he eyaluatlon that Hgtgﬂgkﬁg 5&@ %ﬁpf?%%¥ﬁ%5&0ernkle—amelioégtlng

descri bed above, Vir T RRT €< aner |ora Ing e
effect and a lotion containing it is useful as a

10 composition for topical application to skin for
amelioration of wrinkles according to the evaluation
method of the present invention,

As described above, a wrinkle-ameliorating effect
of the dexamethasone lotion was found from scanning

15 electron microphotographs of the skin surface
morphology. Similarly, the dexamethasone lotion was
judged to be useful as a composition for topical

'application to skin for amelioration of wrinkles.

2) Evaluation of chapped skin-ameliorating agents using
20 guinea pig damaged skin model
a) Preparation of chapped skin model
Three Hartley white guinea pigs (body weight 250-
300 g) were shaven on the back and Vaseline containing
1% sodium laurylsulfate was subcutaneously administered
25 to the shaven portions for 48 hours. Two days after

completion of the administration, the guinea pigs served



of: the dexanet hasone | otion was found fromscanning 15 electron

m cr ophot ogr aphs of the skin surface nor phol ogy. Simlarly, the
dexanet hasone | oti on was judged to be useful as a conposition for

t opi cal application to skin for anelioration of winkles. 2)
Eval uati on of chapped skin-aneliorating agents using 20 guinea pig
damaged skin nodel a) Preparation of chapped skin node

Three Hartley white guinea pigs (body weig 250- 300 g) were shaven
on the back and Vaseline containing o sodi um | auryl sul fate was
subcut aneousl y agi thetcigsbed Bkind amdded ssharae portions &66rtHE Skimison Two
days after conpletion of the adm nistration, the guinea pigs served
- 26 - as ttize chaqipeanif sthen thoskel guifiea pdgt chappefl skenskodedbs

the back of the three guinea pig chapped skin nodel s were excised to
prepare dernmis syeke ¥eisedpextinagdare dermisThperimengt regpectively.

m crophot ographs_were taken and the 5 degree of order of the derms
col l agen fiber biRie skgetron micropherogr@rpgdiedei fakae aadeth@nner as
descri bed above. As a result, an average of the score in the three
gui nea S pi ARIEFH R rIeTRfelbederisgcollagen e Bundle ohesfd

soreeni ng of chapped, skL03 ALl Al Mo Lne 39RALE as asscrivedaEbI

solution contain
As a result, an average of the score in the three guinea

pig chapped skin models was 0.89. -

b) Evaluation and screening of chapped skin-ameliorating

10 agents

An ethanol solution containing 0.5% of

polymethacryloyl-phosphatidylcholine was applied on the
skins on the back of the three guinea pig chapped skin
models as obtained by the same manner as described above

15 everyday for 8 weeks, thereby'inéreasing the score of
the degree of order of the dermis collagen fiber bundle
to 2.11 as an average of the score in the three guinea
pig chapped skin models. According to the evaluation
method of the present invention, comparing this wvalue

20 with the score as obtained in a) above, which indicates
the degree of order of the dermis collagen fiber bundle
before applying the above-described ethanol solution to
the guinea pig chapped skin models, the degree of
amelioration of skin conditions is calculated as

25 2.11/0.89 = 2.37. From the fact that the degree of

order of the dermis collagen fiber bundle is remarkably



pol ynmet hacryl oyl - phosphati dyl chol i ne was applied on the skins on the
back of "the three guinea pig chapped skin nodel s as obtai ned by the
same nmanner as described above 15 everyday for 8 weeks, thereby

i ncreasing the score of the degree of order of the derm s coll agen
fi ber bundle to 2.11 as an average of the score in the three guinea
pi g chapped skin nodels. According to the evaluation nmet hod of the
present invention, conparing this value 2 With the score as obtained in
a) above, which indicates the degree of order of the derm s coll agen
fi ber bundle incheésed appdyithe tdppldloatdoteofr thedethhnndl sgbutionn to
the gui nea pig chapped skin nodels, the degree of anel i oration of
skin conditions ¢tentaleihateelyretiErylpylphgsgbatidydgholimem ade fact

t hat the degree of order of the derm s collagen fiber bundle is
remarkably - compared with that before its applicatjegn, i ncr eased

after the appllcatlon of the ethanol sol.ution cont ai ni.n

pol yrret hacr yl oyl BR ﬂE???SW 9“ﬂ§3ﬂ?tld¥1°h€&ﬁﬁﬁré8 WH ﬂe?hg? PRfore its

| t h | chol d 5
2§2e:fgnL02Happeﬁxggﬁ%ggﬁéggcrééén/ o 5§F3P§ggggnksabcogﬁéngiggzat|on
met hod of the pr@ﬁ&”&vﬁﬁ&%()gc#r@?ﬁe;hq% of the Wersg?x'i: 1ﬁvgla££§£?nce of the

skin surface gui ne g chappe nodel s were

observed by naked eyeg, e ang; %fg‘ faQ 2t hoRyuré of the above
et hanol sol ution contglnln%lF & c£ﬂgkry F %os% gt? $Icholine and,
as a result, morgﬂap@gﬂe§l%ﬂ&w@rgexlrr@‘ao\pq@e@hwbbdaék@h hb8eBBPLESAL | ON.
observed by naked eyes before and after the application
10 of the above ethanol solution containing

polymethacryloylphosphatidylcholine and, as a result,

chapped skins were recovered well after the application.

(2) Method of producing the composition for topical
application to skin according to the present invention
15 The method of producing the composition for topical
application to skin according to the present invention
relates to the method of producing the composition for
topical application to skin containing the skin
conditioning~ameliorating agent and comprises steps of
20 providing an animal having at least one skin portion
with bad conditions, applying to the skin portion the
composition for topical application to skin once per day
for consecutive 8 weeks in an amount of 0.01 g/ 10 cm?/
one application, taking microphotographs of a dermié .
25 specimen prepared by excising at least a part of the

skin portion, at a magnification of 100 to 10,000,



(2). Method of producing the conposition for topical application to
skin according to the present invention 15 The net hod of producing
t he conposition for topical application to skin according to the
present invention relates to the nmethod of producing the conposition
for topi cal application to skin containing the skin
condi ti oni ng-aneliorating agent and conprises steps of 20 provi di ng an
ani mal having at |east one skin portion '?8 wi th bad conditions, applying
or

to the skin portion the conposi tion “topical application to skin
once per day preferabbysE0Wttey 2 500 ekisidgingn theomherophOtOdrgphd 0
cnferr]/ one application, taking m crophotographs of a derms 25

speci men prepar edabgd eani shagplave-ebesicra bedr crdterihion for jeé&ginpoteoi on, at
a magni fication of 100 to 10, 000, _ ) -
28 - pr ef er @@tormbne  the dmmreq wfyiargerhefndervpaocoytages fiber pased
on the above-described criterion for judging to . determ ne_t he degree
of order of der nP4nede| afeckheippyt of the)gfdrePertine paferefapfdcatken
portion before and after, 5 %ﬁglicatiqn,of t he coggosition and
adj usting th application of thR cOmOPididiyi 6RANGIANEFLDBTathfg agent so
that the value cal cul ated_by dividin t{l .deqgree of .. .order o% derm s
col I agen fi ber bﬁﬂﬁ#%ngf?grgéﬁuﬁW%ﬂuéa J%longng?apﬁ%l8ﬁﬁ§6§9t?%ﬁn ys?hat
Jbﬁfjgirﬁgfpp' Lcati ol 8otk dvlfue a1 cdiUtd 1y W132akng: the aegklh! bgrion for

order of dermis collagen fiber bundle after application

of the composition by that before application should be

10 not less than 1.5.

[Criterion for judging]

0: No collagen fiber bundle structure is observed
in all observation area.

1l: Disintegration or conversion to abnormal

15 structure of collagen fiber bundle structure is observed
in more than half of the observation area.

2: Disintegrafion or denaturation of collagen fiber
bundle structure is observed in part, but almost normal
structure is retained as a whole.

20 3: Normal collagen fiber bundle structure is
observed over the whole area with almost no
disintegration and denaturation.

The method of producing the composition for topical
application to skin according to the present invention

25 can be carried out in the same manner as the method of

producing the conventional compositions for topical

application to skin, except that the method of the



0:+ No col |l agen fiber bundle structure is observed in all observation

ar ea. 1. Disintegration or conversion to abnormal 15

structure of collagen fiber bundle structure is observed in nmore than
hal f of the observation area. 2: Disintegration or denaturation
of coll agen fi ber bundl e structure is observed in part, but al nost
nor mal structure is retained as a whole. 20 3: Nor mal
col l agen fiber bundle structure is 02 erved over the whole area with
al nost no di sintegration and denat ur at’i on. The met hod of

produci ng the coppesént anfariticpicddiprises tAppbtept bHnadpuskimy ace®dr di ng
to the present invention 25 can be carried out in the sane nanner as the
met hod of gomtkict nof tthe cdniveondidlioadnpesnél bosating tagemnhlas
application to skin, except that the nethod of the

- 29 - pr es@gscrtivahtatgve.omfiors exampdest the ofie blip@ stan conprise
content of the skin conditioning- anelloratln% agent as descri bed
above. For exanpietexmining Hée m‘mﬁﬁ?ﬂp%o the geneesdwiory for
conposition of the ¢ osition for topi cal application to skin to be
prepared cort esp‘EﬁRFr‘FgP appliqafiars "190§§§§ f6r REWPT PP 2ER Y SEPFRELIRRN TN ent

et on SRR SIS SRR o
o e DS b R A R T
the selecting an appropriate method among the methods
usually applied to production of the composition for
10 topical application to skin having the above-described
dosage form, and producing it in accordance with the
selected method.
The composition for topical application to skin
obtained by such a production method according to the
15 present invention shows an excellent effect for
ameliorating abnormality of skin resulting in worsening
of the skin conditions of the animal having at least one
skin portion with bad conditions, which is used when the
content of the above-described skin conditioning-
20 ameliorating agent is adjusted or abnormality of skin
similar thereto. For example, in the case of using the
mouse photo-aging model as described in detail in (1)
above as the animal having at least one skin portion
with bad conditions, the composition for topical
25 application to skin excellent in a wrinkle-ameliorating
effect can be obtained since the above model is typical

as the wrinkle model. 1In the case of the guinea pig



sel ected net hod. The conposition for topical application to skin
obt ai ned by such a production nmethod according to the 15 pr esent

i nvention shows an excellent effect for aneliorating abnormality of
skin resulting in worsening of the skin conditions of the anima
havi ng at | east one skin portion with bad conditions, which is used
when t he content of the above-described skin conditioning- 20

anel iorating agent is adjusted or abnormal ggy-of skin simlar

thereto. For exanple, in the case of using the mouse phot o- agi ng
nodel as descri sdwppedsidin modell) which igphbyrical tafe Hif m2RRAR

| east one skin portion wi th bad conditions, the conposition for
topical 25 apmadedat ithe ComPRsAtivBefPENEOPICAL \FRRIGGAEAR it6 akity

ef fect can be obtained since the aboye del if_txgipal £f as t@g

w i nkl e nodel . 1§¥G$edsd o PpEAngkiprgmeliorating etfect can be

- 30 - chaggfd skk£ nodel , which is typical as the chapped skin

model , the compS& T3P % or topical application to skin excellent in a

chapped ski e anel i or %x@ueg{,f 2%%1 %%HPBEitions [ aéi?%%]bfaaﬁpnleif%tiwt her,

t he conpositions for ‘topic I'catlon to s y the

production met hag, QfkQu¥A%/ by the PB&&G&&?&%&@@M ifHeeprisesitch as
cosnetics or medi cl nes for gbplca application to skin including

anti -i nfl ammat orjnRdiiich ¥ ie alria@eBySsu@ftad Nosdricd idee.  Anong
t hese, cosnetics are preferred. urt her,
medicines for topical application to skin including
anti-inflammatory agents, anti-fungal agents, and the
10 like. Among these, cosmetics are preferred. Further,
among the cosmetics, preferred are wrinkle-ameliorating
cosmetics and chapped skin-ameliorating cosmetics, to

which the animal model excellent in the above production

method is applicable.
15 EXAMPLE

The present invention will be illustrated in

further detail with the following Example.

A cosmetic in the form of cream was prepared
according to the formulation shown in Table 1 below.
20 Specifically, component B was kneaded, which was diluted
by component A. Then, the mixture was heated to 80 °C
and component C, which had been adjusted to have a
temperature of 80 °C in advance, was gradually added to

the mixture to give an emulsion. The emulsion was



among the cosnetics, preferred are winkle-aneliorating cosnetics and
chapped skin-aneliorating cosnetics, to whi ch the ani mal nodel
excellent in the above production met hod i s applicable. 15

EXAMPLE The present invention will be illustrated in

further detail with the foll ow ng Exanple. A cosnetic in the
form of creamwas prepared according to the fornulati on shown in
Table 1 below. 20 Specifically, conponenf; B was kneaded, which was
diluted by conponent A. Then, the m xture was heated to 80 [err]C
and conponent C, sifirtkdhaddbeenled| tstatain ravgean. The ngmperdsuia of 80
[err]C in advance, was gradually added to the m xture to give an

emul sion. The entthsi §armudation means part by weight. - 31 -
stirred and cooled to obtain a cream The nunmerals in the formul ation
means part by wei ght.Then, the regylbing HEoyr&indsh @ cosmeties yere
cosnetics were app ied to a skin ortlon to be testegﬁpf t he nouse

5 photo-aging ﬁBBéF? ﬁﬁlehsﬁb?ep?ﬁ¥ﬁéh Mouse t g the

ul travi ol et |rrad|at|on in the above

nouse phot o- glnB he%gergt BHcgoé%is WhleﬁkﬂﬁﬁeIPr%B%§E§E§WVSX§°ﬁéEEs tiean
amount -of 0.01 94o10ne y1e-50161EE {1 Q€ ARRLGAHRN A2 §%2WeaksClaNges of

t he degree
described in the above mouse photo-~aging model, once per

day for consecutive 8 weeks in an amount -0of 0.01 g/ 10
cm?* / one application to examine changes of the degree

10 of order of dermis collagen fiber bundle of the above

. skin portion before and after the application of the

cosmetics. In this occasion, the degrees of order of
dermis collagen fiber bundles were measured by taking
microphotographs of dermis specimens, which have been

15 prepared by excising parts of the above skin portions,
at a magnification of 2,500 and judging the
microphotographs thus obtained in accordance with the
criterion for judging of 0 to 3 as described above.
Evaluation was carried out using the value calculated by

20 dividing the degree of order of the dermis collagen
fiber bundle measured by the above method after the
application by that before the application. The results
are shown in Table 1 as the degree of ameliorating
collagen fiber bundle.

25 Separately, forty panelists suffering from wrinkles
were divided arbitrarily into four groups (No. 1 to 4)

each containing ten people and were let have the



10 of order of derm s collagen fiber bundle of the above skin
portion before and after the application of the cosnetics. In this
occasion, the degrees of order of derm s col |l agen fiber bundles were
measur ed by taking m cr ophot ogr aphs of derm s speci nens, which have
been 15 prepared by excising parts of the above skin portions, at
a magni fication of 2,500 and judging the m cr ophot ogr aphs t hus
obtained in accordance with the critgpian for judging of 0 to 3 as
descri bed above. Eval uati on was carried out using the val ue

cal cul ated by 2psmeficslihgte e afepbd@isedopdoveobyt thedusupt metheden
fiber bundl e nmeasured by the above nethod after the application by
that before the 9Pl Ferseertivnctneagnths so thatethRoGASPATIES| €edeas t he
degree of aneliorati col | agen fi ber Separ at el vy,

n . bundle. 25
forty panelists %?ﬁ?eéb?&ﬂ?qcﬁﬁ\ﬁWQNﬂ§9¥P to WﬂﬁépetBPvFG@ﬁ ABPEF a¥3Fy into

four groups (No..1l to 4 each.cont ai,ni.ng .t en pegpl e.and were | et have
t he de51gnaeed. Afterikhe perlod_ggzuge, %Rec8§ﬂ5??c%§1 to 4 as

obt ai ned abqye Qg@é{ghfg%%éﬁigﬁiﬁﬁﬁ35%%§0w%hre&gﬂﬁgggggve two nonths so that

the cosnetics wer e group %hi ch the same nunber

was desi ; j e h f.
gr@t\ﬁ&;@%ﬁ.&fxﬁﬂr{ . p%ﬂegqt)e%ﬁxl% ark QIQSQEESWR. in %_)f)_lleerle.s ults

anel i oration of es was exam ne questionnalring.
are al so shown in Tabfford these resultd;’ P RAS8er esuhiSthht €RE be found

that the eval uation results by the evaluation nethod of the
present inventi cgv&Did€] G eramelltaMbyh thse ek@3ubtSon method of the
present invention correlate well with the results
10 obtained by the conventional method using panelists.
Further, the measurement results of the degree of
amelioration of collagen fiber bundle can be applied to
the production method of the present invention. Namely,
when the composition for topical application to skin for
15 ameliorating wrinkles is produced by adding
dexamethasone to the cosmetic 1 in Table 1, it can be
understood that dexamethasone can be added in an amount
more than about the amount used in the cosmetic 3 shown
in Table 1. Similarly, the amount used in the cosmetic
20 4 shown in Table 1 is enough for becromethasone,

suggesting that it is possible to consider the smaller

amount than that.



10: obt ai ned

t he neasur enent
fi ber bundle can be applied to
Nanel y,
15

i nventi on.
skin for

by the conventional nethod using panelists. Furt her,
results of the degree of anelioration of collagen

t he production nethod of the present
when the conposition for topical application to

aneliorating winkles is produced by addi ng

dexanet hasone to the cosnetic 1 in Table 1, it can be under st ood t hat
dexanet hasone can be added in an anount _ nore than about the anpunt
used in the cosnetic 3 shown in Tag?e 1. Simlarly, the anmount used

in the cosnetic
suggesti ng that

20
It

4 shown in Tabl é&rablies lenough for becronet hasone,
IS possible to consider the smaller anount than

t hat . - 33 -
Table 1
Amount added (part by weight) Acigntadioe Cdart by weight)
Cosnetic 1 Cosnetic 2 Cosnetic 3 Cosmetic 4
m crocrystal -l1ine wax  Component 5 - - 5 -
5 liquid paraffin Cosmetic | | Cosmetic 29 D Cosmetic 3 Cosmetjig 4
10 10 A si neg hi cone 1
10 10 mmnm%éﬁblmewu 5 dexanpt hagone 5
- D. 0001 0. 0005 becr opet hasong
- T liquid paraffin 0. Ofy 10 10 10
triglyceroli{diisostearafe 5 5 5
A 7 Si%ethibnki t ol sol ut|on 10 10 - L0 10 1010
10 10 B 1, 3t but anedi|ol 5
5 5 dexameth&sone - 0. 0001 0. 0005 -
becromethasone - - - 0.05
triglycerol diisostearate 5 5 5 5
70% maltitol solution 16 10 10 ]
B 1, 3-butanediol 5 5 5 5
nethylparaben 0.3 0.3 0.3 0.3
C vater 54.7 54.7 54.7 54. 17
degree of amelioration of collagen fiber 1.2} 1.3 1.52 2.03
bundle
amelioration good 0 2 4 6
of wrinkles moderate 10 8 8 4
(Number of bad 0 0 0 0
people)

INDUSTRIAL APPLICABILITY

The present invention can provide a means of

appropriately evaluating skin conditioning-ameliorating




met hyl par aben 0.3 0.3 0. 3
0. 3

. C wat er 54.7
54.7 54.7 54.7 degree of anelioration of collagen fiber
1.21 1. 35 1.52 2. 03 bundle anelioration
good 0 2 4
6 of winkles noder at e 10 8
6 4 (Nunber of bad _ g4 - 0
0 0 0 people)

| NDUSTRI AL APPL| @3@&ht$ Tor compositions for topdcplesppliicatéoni to slkin
provi de a neans of appropriately eval uating skin
condi ti oni ng- ametPREainkyg the agent for ameliorating skin conditiong4 -
agents or conpositions for topical application to skin _ cont ai ning the
agent for amel i oPRERNZS SKFER i tGhepped skigycAngdsthei hkkes, O©happed ski n,
and the |ike, or eventing such skin conditions fromgetting worse.
The 5 presentp¥ﬁV%ﬂ€£%$ P R ferditdOoRsq foPmpPgttiprdgwarse. The

. i AP TR 0 RS 5P >
Condi 1 oni ng? ancPTOPES Pl EGRHC™ Witet Gt o ne cBaRpBE: PFARuEb Bpi ca

appli cation to skiphafefon for SHifd®UpplibaciBATILL 8RERI-BNELL QLAY £
skin conditioning-ameliorating agent, wherein the

composition for topical application to skin has a

sufficient skin conditioning-ameliorating effect.



- 35- VWHAT IS CLAI MED | S: 1. A nmethod for evaluating a skin

condi ti oni ng- anel i orating agent or a conposition t opi cal
application to skin containing the agent using an ani nal except for a
human bei ng having at | east one skin portion with bad coﬁmsmw@H&Bmm ehmd
whi ch conprises the steps of applying to the skin po

condi ti oni ng-aneliorating agent or the conposition f

application to skin containing t he qgeﬂ? and evaluatl

t he conposition 10 using as an i ndex changes of the degree of order of
derm s col | agen WHA®r IBuahAEMBED I$ie skin portion before and after
appli cation of the agent or the conposition. 2. The net hod as
claimed in claim1, whereidA satilod for dwsmluadidaigt @oskiar eonditkbringr
chapped skin. 15 3. The nethod as clainmed in claim1l1 or 2,

wher ei n sap@eihprating ege@ns@rv&nqquQ§§tBeenfe¥p§§eaceb

ultraviolet light irradiation for a long tine or gui nea pi g whose
skin on the backaHE§1§€§h°§hEQeﬁk%ﬂuFontaln¥9@aF@G ﬂgﬁﬁtaﬁsaﬁgoﬁﬂcanlmal
surfactant. The nmethqd as clainmed in ang one _of clains 1

to 3, mhererﬁ sahévaﬁgrée beast qare Gikife RATEion Fi§BnPad condifirngyndie is

Toxei 81 ng 4t eatiigh EORPEI S0 °BNS Fiedh ot sRRLYRT 0 FRBNRRLRal| ons of
100 to 10,000 ansfa’:??n LHAOLRgn | 06,09 EIORNY AR12052R2759a8nt N6 ehb v no
composition for topical application to skin containing
the agent and evaluating the agent or the composition
10 using as an index changes of the degree of order of
dermis collagen fiber bundle at the skin portion before
and after application.
2. The method as claimed in c¢laim 1, wherein said
bad conditions are wrinkles or chapped skin.
15 3. The method as claimed in claim 1 or 2, wherein
said animal is a mouse which has been exposed to
ultraviolet light irradiation for a long time or a
guinea pig whose skin on the back has been shaven and
coated with an anionic surfactant.
20 4, The method as claimed in any one of claims 1
to 3, wherein said degree of order of dermis collagen
fiber bundle is measured by taking microphotographs of a
dernis specimen prepared by excising at least a part of
the skin portion, at magnifications of 100 to 10,000 and

25 judging the microphotographs based on the following

criterion:

cosvarson oz otrs | [HAIENNIN

THIS SHEET HAS BEEN
REPLACED




- 36 - 0: No collagen fiber bundle structure- is observred
in all observatlon ar ea. 1: D sintegrati-en—or—conversion 10
abnor nmal structure of collagen fiber bundle structure |s observed in

nore than half of the observation area.
in part
but al nbst nor nmal structure is retained as a wh
A

denaturation of collagen fiber bundl e structur:

Nor mal col | agen fiber bundle structure is_ _ oObserved over the mhole
area with al nost no di sintegrati on and denaturation. 5.
met hod of produci ng aOcoNposoliagen of iliexpitnaldleagiirucuirenisoobkenved
contai ning a skin conditioning anel i orating agent, which conprises
the steps of 15in pildvodsegvabhiemiamsdaexcept for a human bei ng having at

| east one skin portion with wi th bad conditions, gplyin to the skin
portion the conposPisbntegratinn QQﬂquﬁéppoﬁoté gREMadnce per day
for consecutive 8 weeks in an anmpunt of 0.01 g/__10 cnfjerr]/ one

appl i cati on, takﬁﬁﬁuﬁFEFSpﬁSt%ﬁt%&Hﬁp(ﬁl Fﬂﬁ&ﬂ@%ﬁnSthCtHFedéFnPgsﬁFeﬁgred
by excising at least a part of kin portion, at magnifications of
10010 10,008, | Sahofghhag bl n?fcrgtﬁtdfqﬁr oBagE8%0n the 1ol | ovi ng
criterion for judgi ng,to.determne ee of S
col l agen fi ber bundlezbe%ﬁeg%%?tat OQrKBESGQ?t9ﬁ§ %BOP |8815898Pefgh g

after app"Cat'OﬂuﬁﬁléhEtEQHPﬁééti%"bbserve fﬂ‘ %Qluﬁhk”ﬁlﬁoEQ”BS? haof the

skin conditionin | ora en ue cal cu |on by
structure is retained as a whole.

3: Normal collagen fiber bundle structure is
10 observed over the whole area with almost no
disintegration and denaturation.

5. A method of producing a composition for topical
application to skin containing a skin conditioning-
ameliorating agent, which comprises the steps of

15 providing an animal having at least one skin portion
with bad conditions, applying to the skin portion the
composition for topical application to skin once per day
for consecutive 8 weeks in an amount of 0.01 g/ 10 cm?/
one application, taking microphotographs of a specimen

20 of dermis prepared by excising at least a part of the
skin portion, at magnifications of 100 to 10,000,
judging the microphotographs based on the following
criterion for judging to determine the degree of order
of dermis collagen fiber bundle of the part of the skin

25 portion before and after application of the composition,
and adjusting a content of the skin conditioning-

ameliorating agent so that a value calculated by

Ly | e o e




- 87 - - di viding the degree of order of skin derm s- collagen

fiber bundle after application of the conposition by t hat before

application should be not |less than 1.5: [Criterion for judging] 5

0: No collagen fiber bundle structure is observed in all observation

ar ea. 1: Disintegration or conversion to abnorm

structure of collagen fiber bundle structure is observed I n nore than

hal f of the observation area. 10 2:3gisintegration or denaturation
b

of coll agen fi ber bundl e structure Ts”0Observed in part, but al nost

nor mal St I dakiida nigS thet defedeastaordldt eof skin dermis3.coldagen
col l agen fiber bundle structure is observed over the whole area with
al nost no 15 diident bgnafleonfaptd dppatcattommf the compositfon PBye net hod
as claimed in claim5, wherein said conposition for topica
application to skivat before apphirakienashduld de mpcdesst ithan 1.5:

7. The nmethod as clainmed in claimb5, wherein said 20 conposition for

t opi cal appl i cat il&Fifterdienn fog judgingl chapped- skin aneliorating agent.

8. A conposition for, topical _application to _skin, the conposition

cont ai ni ng adskin con®i‘t NonFRGLaFEN S+88F njuBdks S tHGNESs Ishehseryied by

t he nmet had ai defined in claimb5.
in all observation area.

1: Disintegration or conversion to abnormal
structure of collagen fiber bundle structure is observed
in more than half of the observation area.

10 2: Disintegration or denaturation of collagen fiber
bundle structure is observed in part, but almost normal
structure is retained as a whole.

3: Normal collagen fiber bundle structure is
observed over the whole area with almost no

15 disintegration and denaturation.

6. The method as claimed in claim 5, wherein said
composition for topical application to skin is a
wrinkle-ameliorating cosmetic.

7. The method as claimed in claim 5, wherein said

20 composition for topical application to skin is a

chapped-skin ameliorating agent.
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