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1.1 HEOER

1980FRICHRELIEMMICL DR EEZTNS1990FKFTIHLMMICERICH
WT EHRDREMZERI D-OICREZTRDZEIZAMNENNTES, £LT200
OFZHRITIMBAERICEWN T, FHRIICL SR EDEHRMIFHEEMNFEILL TLKIZ DN,
LR ROENEHEENRE RS . TOBHEWGIERAEITIET, A LR ORK
DEAIZESTNS,
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mDIEEILREZNICHESHRRA D EH M TSz, 3—AY/ TIEF TIZEEMC
O (FRINFHEZEMRER) MR LA LEFHIEDHAFS AU EIREL. THICAI> 1R 2H
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EHERDOEFERHARICETHEBFNOMRERIT H5HELL T bhbhlEd TIC
BEEE O OEGRREIZEY DI YNHRZMELEIEIL S S REMO-STAIN X7 L
(Remoto Stain Measurement System)[Z DN THEREL =, LA L. REMO-STAIN ¥ X T LT
(F.BIEMLEOBE (LE) ZHERICEEILETIO. BRILBEDH THEIFOED LS
BREDRADLSFLREFFICHESN, BRICEELZEZAHEVo-BERAH -, §
B, HhhHild Lambert-Beer iR BIZE EEDXFETIVISERAL., KIS 5D KRG
DFEH DRI PERINBIREALEL ATV B LUAETAEL O RRAE TERFEH T
FHETREFDASZU - ANETOEVEZTET 5HEERR LI, SolC UV Bt
ToRESLVRKICTHREIESELREZAVTRBEEZDZLEERETLT,
REMO-STAIN Y AT LIZCDEAEZREH T H_LICKYZFE | RoBEZEDKEDKRAHD
FEEZTROFHLLS - YNHREZIL S X T Li(New REMO-STAIN S X7 L)EHEEL

t=o (83E REDDIRHENMDKRERRET DRIE)

REREZIRLTEOLE, MHEICE- TVDERVNBRBEEDREICE>TRY)
bhi-RE. RKBEDREZERICHRETHIENNRAS, CORBEREICKYFEONSF
ARERIFAREDFFMICENTRCEDTELLIMERETHY. LDELSZRET HE
BREBERTHD. PUONIEETAYAUBRI—T2#AVRENREOILKEHRETIEL.
ETAR490Ra—T TRELI-IREOIHEKREGNSEGRREIZLY, FA-EBREE
BUEIAFEERFELREL TS LML ETAHIAVBRI—TIZEHAETIL, FA
DRSBEDBIFHRES LRI TEG o=, SH., LERBEMRZAVTKREZE
BELELTUNEGT BT HETRERAD=RAMREIMEL. BT IHETRE. K
EOMEELIYBEICEHRT A EERREL-OTHRET 5. FT-. AREL-BETEZA
WT, FAPERDOBEMAFEDOMNEIC LI ELZRZBAL. (F4F OREHMMER
REDIDFEHTIEDEF)



MOBARIEIELVDINDORELERD—DOTHD, LHL. TOEAMLEHEELSE
BEMEICEDARFTMLAGL, Fo. EQLILRE LB EA DG SERTEH
RBEZALSE AN DOVDTIEBASAITESTULVGEL , AR TIE, EHFEZAWLTA
DERAREZEHRNIEHET 25 EZHILIL. BRRICEAIRBEEEREDEAKFZ
BAGMZLADBRARA LICEV IR DOHLSBROERZEIT oz, I A—F2—D A5
HEBEZHEBIREA TN A—FHARAL ETREAEER SRS LEE RS SC
SEELCERHRIRTRRG AR EM B[ EARAERNRAEEE FAIT=F A—2)ZFAK
Lz AT A A—F—IC LY RSN AHEE RS E S CHBUR S SE EERAREDE
BREMBTLIEGR, EAREKRBOIMRSRICEBVERELHY . SER K EFIFE
AERBATGNIEERH LT, - ERAREREEEF R TO PLS f#ff(Partial
Least Square Analyses)D#ERM 5, BHBEDOF VLT FALHENKESTEY ., ARKS
ENBATZUE ANETOAEVENDLENIENHIBAL-, BRBRDHIINDKREE
BERCHISSE T ZBFIMMTRERIEREFIZEREL-EZRREHIEL. 8 B
FOERNRABERELIZEIA BT A A—2—IZ &L BRHARITEEEEL
S>THEML, EREAEOECSHMEICEVTLBERAROM LN ROLNTz, (BESE Al
DERARRDANTE &K EEBFHDHER)

XA LEBEELGHTHOTOKEINHREZERLL T, —EMICHRDEFNEHNTL
HM, RRIKFEMROBERICOVWTHELEHRE T DL F - FICODVWTRELE
BEHIHCIBEXFEALL, ZCTARETIE, FRENLGHEZEAVTEDOT
DFEZREHRZHIZBEITL, EOERZHASMNTHEELIC. ZOXHEEZEZA . TBDT
DEIREDRDOBEVEARDOHARET oIz CEDREERZALNIZT B0 <F
DHAITMEELENEEERRIZ R TEHOREAS=VE AT/ OEVESIUANEI O
ELBRAME. MREREDHRHEREL CEDHILEDRTEHTIE. ARV BE
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VEDEMBLUNESOEVERRAMEDOBIONERINT -, CERMTITBEELEL
THFEREDETARONI=CEMND, LRBRIMROEFICIYSIZEI SN LS
Zbhd, F-AZ=UEDEMLERICERIISH ., TOER TS FEHEBE TLYIES TH
f=o LEDFERMNO  KEHMOBAEETE. OFEEDERTICIIREEMMERND
BXAE/OECDEME, REAS=VEDEMIZLDEDEEZ LN, L EDREE
LU KFEREDETERTHS B LUV [BFRIEEI.CFEEILEELNH. F
ADBALDZRITHALE THfTRER EBHF RIER BET0M1THEIZL
AL.3BREDERMNRABRERMEL -, TOMHER. ERRMFICL L B R, WERE
DT 7T—NIBEWTTARMATRHEID ., EUVKERENRI RSN, F1-, HERH
EIZESTEANETAEVERBANED LR EASZUEDETHIHERIN, KFIOHE
[CHRLFFHRATHAZEN TSN, (F6E HOEYDEDRE LR E LB
DFZEA)

b CNFETERITHEDTEEMN AR OFLLRIEEZRFFL . FAFEL-H
BICEBADEFHAIKYINETHEBASN TV EDSAORREASHIIZL=, - 17
DNFAOMRICESFLNSFOIEHHAREEZTVEDERNTENEDEEET-
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2.1 KIEDBELREMRE
2.1.1 REDOHEE
REIFANATRAOERE. EEX2HTIHEHFTHY . ARENRDERERTAAED
EEEEHFTIEELRIERLLTVS, TLTEOREIER - T 1-OICSFESF R
WhEELE, ThERRITA-ODOEMEEBEEFL TS,
REZHETHRET S BEEMNRE-ER- K THBOIBHEEZLOTLHDA
Hind,

G

Epidermis -
Dermis

Subcutaneous
tissue '

Fig.-1 Schematic view of skin.

RERITFET S0 5% IABILMIBTH S, ShI AT/ B A OTU T IV AR
ENBERENTW S, ABITALLHREOALIZIVERSN. KEDRNBELTHA
LEIZEL. KDDEECEDODRA . LIMELREDNHREN NAZIHHTLIER
BHEEZHR T 5. ERICIERBIRRH (25— ) PHERHE (T5RXFY) E. #Miast
YYD RIGE DZFFEBOFH . TR, BIR. EQLEDHERIHFLET 5. RKREE
BROBERIE, SIAMICRARU D (RE) ISR (BER) EREL T LS5UBEETLOTIND,
RENERICAYRATNSENERRERE. ERNREICAN>TRELTLSES
ZEREEEEMS, ETHEBITER MRS EARTHY. DR ORTE O S, #ifa
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NENLDRHEGEEZEB-TND,
2.1. 2 HEOREME

REOREIET—HFRICERTEEL SHROMDVEELFENDFENLENTLS,
RBICIFENRENLDEENLDAHY . RVREBETEEN/NSGEEEZREEND, £
LT.ZDOLKODNDEED ., KYUFRWRBICE > TEHFENTEZABORETEHRKT 5. £
FRNERBENCAEZTHEY ., FROTFAIREICHAT 5, CORBOETARIZEE
BELICKYEF>THY RERIEE (FA) EMFIEN D, EKITFEDPER CTIIEFHMGEST
[Z&Y, WO BIEMACERERRT D,

Fig.-2 Surface scanning electric manifest image of the skin.
(5 years old boy’s cheek)



2. 2 REOKFHERVKRERDREHRE
2.2. 1. RIEOBDOHERBES
REDBITAE. BAZ. F§. thigi, 3. SSICIFBEREOCAN RLEEDIEEIC
FOoTHELRT D REFREMND, KRR, ER. R TFHBICKAISH, REOISITEIC
ERBERYAVILORBEREELT. EEON\VEEEHEOARNH L, ThTID
BOEAHIE. AEETO0.01~0015mm, REEIF 0.1~03mm, EXE(F 2.0~3.0mm TH
Y. WTFhEEBHOMBTHS, REDBIZTNODMBOAZIFHLENSERELT
RADKEHABTOBROBLEEIZLYERESND,
REBICEFNDIZBERDPELTEAT=U ATSAEY EVILEY  AAFUENE(T
BNBEN, REDBICEICEET D2DEAT=UEAETOELTHY . TORAIKFHEE

Fig-3 29,

‘Hb

'\"w.‘.“ DOPA-melanin

Molar Extinction Coefficient ( X 10° | mole™ em™)

0.0

400 500 600 700

Wave Length (nm)

Fig.-3 Absorption spectra of major visible absorbing pigments of human skin."

ASZUFIRBEERDFFIEEIZFET AT/ AMAD AT/ )—LICTERSH
TREERIZDHILERTHY. COENEXWLADOE (BE, ES)ZTRELTLSD,
BE.LADENTIEELDREELLBELTASZUNSE NI EAMONTIND, = A5
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ZUICIFBBRDIIA ATV ERBREDI—ASVD2EENFEL. —RICBATIE
TIAASZUM, BATRA—ASZUNENENER AT BAAFEDEBAETIE
WMENFETHEEHLN TN,

AEBJOEVEIEFICHFEL ERERICHFETIEMOENTORENREDOE

[CHEBEEZD ANEJOEVICK BB LB A LB R ORRIEANE/ OE L BeRE
KOEBETXAETOEU N H D, SoMEEICKYBERBNERLGSEEE. EXTAES/O
EVDLERNMEZ HEEHETESN TN,

2.2. 2. REBEDAE -RLE
REBDAEIZIE, JS [CERLI-NDTAROBEEHTLLIIALBBEHARALLNS,
ARABHTEIERBRICBTABEELLICH R FRFEERATHIENTED
DIZHRL T, BEEHTIXABREDOAHDERAELD, 12U, D HABEHILVEBENEH
EY Bl THA-O., EHARARICKYENRTEIDNRZETHS, RETFERRKFTH
A-OFHRIRORN AR EAZTEBLTIHMIBNEL, HBFITE>TIHEVL RSN EE
TYIEEAHALIDT, MFIZRAHELYKREDICHBFANRESNTODLDEETE
TEHEDMEFELLY,
RERDRITEICIEIHDIEE (Red., Green, Blue) 2 ZERRHEZ TICHIESH
RERBRTHD XYZ(CIE-19BIXY) RBR . FAEZ L' BHEEEZRIBEZ ",
b*(a". b [FBDAMERLTEY. a"[EFAM. —a"F#FKA M. ELTL(FEAR., -b[EF
FRZETRY)TRY Lab'RBR. BOIFEETHLHEM (Hue), B (Value), FE
(Chroma)Z ALAR UV EILRBRGELAHHIN, REDETIEIVEILREREANT
BHEH).BAE V). ZEC)DIEZERICHITTHLLNEIEN S BRATIHEMETO
~10YR(YR X Yellow Red D) . BAE T 5~7, FETI~5 REDEZ LS,
BRETEORERDELEHRLLIEEE. SDECALELIFEHINTLDDIEL,
L2 RBRTHEN. CCTHRIRELLDIDIE. BRIABORERELFRUILVEICEDEEE
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EEDRIRETNITEUANETIETH D, FETHAYEY O LEYZEALEY., £
WICKDBRLBETIILME(R(E) LF(R)) ZE#MEL-BEEMNRRKRTMELMEALE
ELS|EYRO UELEFETIAVINEZDAELERETIEREDBRIABEDE
EE5FATont=E0SmEYLH 5,

L'ab" REREAVTEIMRCMED) ZRH LK ETOFAIERRL=IERE Fig—4
[SRY . FADBESZRY o' [FENMRBHD2BRICERHNERTESN ., OB R TIXERSH]
EREEDEZRLz — A UIFENMRBHO2BRNMCRFGETERL. 9BE. 1
6RREFAEEDHIEZTRLIz. LAL. BRTIXRIH2BR DB R TIXREICHLZYR
WRIEEHHEDD. BRABEDERERFBENELDTH 1=, THL. KIEDHHESIC
[ LHECBRBIESN S EZEKRL TS,

65 20
60 | 15
*
*, b
P
55 | 10 a
sl w15
0 4 8 12 16
Day

Fig.-4 Effect of UV irradiation on L*a*b* color system. Inner upper

arm site was irradiated by UV for 2.0MED. Measurement was

executed in 12 persons and results were shown as mean= SE.

RIEDEZEZHER T H=OI2, SHITRK@IC) ITREALFBILSE-RETOE A

ERELIFERE Fig-5 [TRT RKISRELERETREASZV O RN GEWIZHEH
59 . a DEFREMIGLTLUAELLTNS, COBRRIETOEENS L'(BAE) TFE L
[CHATHRREBORFEICKEUREFT 50, COBEICRIRE—VELOAES D
EVDEEESITOFTVWIELICHRERTHEEZLNDY,
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min

Fig.-5 Evaluations of L*a*b* color system on the hot water model.
Inner forearm site was immersed in hot water of 47degree for 3 min.
Measurement was executed in 5 persons and results were shown as
mean=+ SE.

NoDERBERISL. BRILEDEENEILTLHELDELRTIN, TOHITET
BWEWLWSTETH D, T b ICODNTHLRRABENARVGE L TDORWMEELLGHH, A
FZUDLIEVNBAAZTRRICZRZFICHERSHUDEZERR T A5 15 E R
EL-HERTE AZZUEBARLEVEZAIBOETEH T * ARIELEHEVER
[Z7RY7 D IEATZV UNDEFDEEESTEHE5THS,

_11_



F3TR REDODARFEINACDREBRRESDRIE

3.1 #8

ENBDOINIEZ LG EITHLT—RHEEEOZEENATTHELELIC, KIEDALIC
I HMHAELTII-YNDR BR KTAHAZFEDODBBRINSELHMAN EMIESDH. T
BTOERILHMRODEBZIEIREREGELDICHE>TETD, EBILHRELTIXLATA
BEAIY C FBRICLDIAT=UDETHNREHFLELLDOLH =M, TILTFL 90
AT O WS /—IL N ISV BEDHRBELANILTOAS=U OERIFIZLS
DREZHFLEDDOITIFZICHETINAKEGREZEY, IETERDGABHDASZ
VERETAIETEBNRZES-BER®. AT/ F A DBEZRTEFTHAHATIUR
IO DERAEHEET AEYMIFR VEREL-BERLEEATIZICHTINTIS, &Y
DRDODHLERILMERZHFET SEOICEEAFIONREEELCUET HIENEER
THAN. TOEOICEBHRUTHEEDEWVEED [D2-YNAR] (AFZUIZLEE
FRiLE) RPN RBELLS, [O02-YNAR] FETRASELEDTHAIZEMIDHLT .
INZEEENITRITIHEFLEIEHIRBETHS, THOERELTREZEEMICRE
THICIEREDRBEITOIDENHSIMN. [V2-UNHR] [FRES BRNSEEETH
Y, RBEETOANEHETHLI L, ABRENCKEDHDE (F2EAFASZUE)
ZREHIDIFEFRESNTELT . EOERERDIVENHEINOTHD.

LAbNIEEBFIOEFERRERICEITEIMRZHER T 5HEEL T, CCD hASTHRY
AENT-EEERDOZERD RGB EMNS L'a'vZHEHL., EEDIEEDIEERETS
REMO < X T Ls(Remoto Color Sensing System), 5 KUV ERLEIZLYFAEDENSEE
DREVEMIZHANTHIETII-YNART B LEIEIL S S REMO-STAIN 2 X T Ly
(Remoto Stain measurement System) ZEFFEL. EBED VI -V/N\HRADFEH L EIZFHERIL
TEF 9, LA L. REMOSTAIN SR T LTIE, BIEELIDOBE (L2 DE) ZIEIEIC
EELZTIO. BRIABEDH CTHLKKROEDEIGEREDKAD LS EFITHES

-12-



N HERICEEZEE5Z 5LV oMERNH ST, SEDAHLIIL CCD HAZTERY
AENF-BEEGIOBRERICETIRBERDATZVEEANTET/AEVELFHRIL., FEH
EHBRLTASZUENZ NV ZHMETEIET RIEDFKADLIHNEZELELFHLL
VIYNHAADEEILS AT L (37 REMO-STAIN Y AT L)DRAHEEIToI-D THRET
%o
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3.2 EE&

3.2.1 BEASZ - AESFOEVEDEH EZDRKEE

Anderson 5 " [ZEYIRIRENTWVDREDRFETILE Fig-1 ITRY, ERREDAS
ZUEEAER (EICRREERR) SMERTIEAFLORBEIT DAL EICRIR-FEB
DHNELD, T ERITHICAFTAEIFEALE R TEHIEN D, ASIHDHI 5%D
RERST, F 100ORKETOERS EED'® 2RFIE REORIZERENSAWL T
=] OLIZHEIREDAZT=VERRE FTOMERDMADRINICEYREEN S,

INCIDENT RADIATION

REGULAR REFL.

STRATUM CORNEUM DERMAL REMITTANCE

(10pm)

EPIDERMAL
REMITTANCE

AESORPTION

EPIDERMIS SCATTERING
(100pm)

DERMIS
(3mm)

Fig.-1 Schematic diagram of optical pathways in skin."’

D FAEETDREBEL THIONS Lambert-Beer DER|M S, FEBEE D HE D 3141

(RAE) FEUERH-YDERRE (RELEDESDR) ICTHAHTIOT. KEDR

HEOEBDONHE TREDERNTLORIEE] EESZEITTIE REORMNTE

DRFEITAS
Y (S

ZUBTREFESDIE ANEITOEVETRFHIA. ERTRFHIEDIELT

BREODERMNTEDKRKEE = mCM + hCH + D
-ELCM [EREAS=ZVE.CHFER LEMERAE/OEVE. D FERIZKHRH

T EDERAEDERT . CCTm h BENEFN Fig2 "DAZ=ZV AEITOECDORILE

FBEITHISITHIHIET, O IXIRRICKYERSZEEZFALTCM, CHERDBHFHED
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LDOMMRESNTINS O 17

1.5

Molar Extinction Coeflicient ( X 10° | mole! em™)

400 500 600 700

Wave Length (nm)

Fig.-2 Absorption spectra of major visible absorbing pigments of human skin.!’

RFETIEIATZU AETOEY QRIAFHEITHIR/ED 2 KEHDHVIEI I KK
DRFEDHZEF|IFALT CM, CHZROTLDID ., bbb TR ERFRARIMLEEE
LT CM, CHZR&HBFEZERET L1z, BIARIIZIX 400~700nm DK K FEET 10nm
FfRICEITORBERNEOFELNOMBELSLET TREDENTLEORILEIRIK
L] #EHL. A—ERBEHICETEAT=0 BIEANEJOEY EXANETAEVDOE
ARKFPURARIRIVERAWTERIRAHTHET.CM.CHEZREH LTz, SHICEREFED
MO8, 41°CORKIZ I DERELI-EELLIE 2MED) ZRREILI-EEDKRER
HARGMLDOAZZU - ATTAOEVEDRRELERD . REDBILEEREEDE
BELT—HRMICAVLDLOATOSAIRE MESKUa"E) HELI-, GH. KEARY
MLORIZEIZE, 2/)L5%E S CM 1000 RH Z ALY,

3. 2. 2 % REMO-STAIN > R T L DB
B D &SIZ REMO-STAIN U R T Al L'a'b' BB REA—RIZV AT LIEEINTLY
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518, REDAS=VEDEE T TIEEAE/ OEVEDELELEBIZEHRISN., 5K
HEEDKIGEEDKADLTINHDLGEEIZILEFHEE O3, YNARE) HKELTHE
Wot-fE RN HoT-, LREDOEEERRT I-DICEERDEBERNOAZ=VEE
BHYBFEEREILIz. REMO-STAIN Y R T L TIERETEETFEH L= 3 RIBIE (XY2)
DEHRILMNMTZAEN=OIZ. 3 RIBIENCEEAS=VEZREHTIMELHD TD=H,
20~60 mDEERM 60 BOIFEDNHRFEMND 2.1 THRARHEZRANTAZZU (A
EJOEVEBLVR—EAICHE TS 3 RIBIE (XY2) DHEHD3IETH S absX, absY,
absZZHH L. ERRAMEANTAZZU AT OEVE L absX, absY, absZ LD %R
HKEEHL, BoNEASZU AESTOEVEE absX absY, absZ EDEAFRHE
REMO-STAIN Y AT LISERAY S ETHRED ATV DHEZ—TIMILTIZ-YN\A
RAEERH B REMO-STAIN SR T LEHEELT-,
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3.3 R
3.3.1 BEAS=U-AEJTREVEDEHEDKRET

400~700nm DR FIHT 10nm HZD 31 EORFERICEHLI- TREORMNTLED
BAERARINL] ITRHLTAS=ZY | BIEANEY OEY EXAESOEVORIRARE
ILERWTERRAET =D AETOEVENADIEIZRY ., BITEEDEETH
HEMIFFRES 089 BELEVLD TIHEI ofzs KE AETTREVELUAS=UIE
400~500nm [ZERULVIRURZFFDF=8 (2, RIfRIE £ 15 (400~700nm) TERIGESTZEITA
(FEREAM LT EHEEZONT-A. EVILE D DRINAS 450~500nm DFEE THEET S
E&500nm U T DREETIIERDBELNRBICKELGSHIEMND Y, Lambert-Beer M
BRI ERTE I ST (2 500nm LA % /v kL 500~ 700nm DEIEET 10nm HED 21 {HD
R FEZRNTEFLI-, TOREER. BITHEEOEETHLIERIFFRIIE 0.99 FiED
E%ERL. FEHShEERPENOHFICERLZEERFARLEERL-RIFAERLIZEF
—HBLTWBIEN LMY (Fig-3). COAEIFFRICEREDSIVEHATHLILEEZLN
=

75
0e®®?
—_ °®
£ 50 *
° ®
; °
':": [ ]
i) o
k)
& 25 Oo.n.gqego
30000
0 X ,
400 500 600 700

Wave Length (nm)

Fig.-3 Result of regression analysis for skin reflection spectra in the range
of wavelength 500-700nm using Lambert-Beer theory
Correlation coefficient was 0.993, Concentrations of melanin, HbO,, Hb are estimated as
1.316 X 105, 1.200 X 10-%, 1.068 X 10-° I mole-cm, respectively. Absorption coefficient was
estimated as 0.109 for dermis part. O observed, @ calculated from multiple regression
analysis.
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LRFZEDHEED=O. 47°CDREKIZ 3 HRZREBELAIBRAIZONT, COHEE
AWASZU - AEJTOEVEZEHL. LES SV aMEELLELT-, FHAIKERZ Fig-4(C
Y. mKITRETHETRERFAZHFN., aMEX LRI HH. LIELEEL, KES
BLtze —A.KHAETRDIASZVEDELIFT LT M THoT=. NEJOEY
EITEALTIK a+ELIFIFRICE S ZRLT=,

70 £ 28
Eﬂn
65 b XL ) & %% .....
- of | P 3
2 16T
g = i
3 1.2 F Tt % %
55 = . . : g 0.8+ L : !
0 20 40 60 5 0 20 40 60
Time (min) Time (min)
Changes of CIE L* and a* with time Changes of concentration of melanin and
after hot water immersion ; - L*, o a* hemoglobin contents with time after hot water

immersion ; -8 Melanin, ©- Hemoglobin

Fig.-4 Effect of hot water immersion on skin color and concentrations of
melanin and hemoglobin estimated by multiple regression analysis
of skin reflection spectra.

Inner forearm site was immersed in hot water of 47°C for 3 min.
Measurement was repeated 3 times and results were shown as mean=+SE.

RIZENER (2MED) B DFERZE Fig-5ITRT . RIEDRLY (KIEDFRADFRLY,
iahb aMEAELY) LHMEES 2 AERORAEICE VT LMEFBIHLTHIEDETNES
Nize — A KETKROEAZSZUVELRS 2 BETEFLRELDERTHLIIENERER
SN, BROBERELSHIET HIENHERTE ., F. AEJTHEVEIXBEKZERD
156 LR, aELIFIZRLCEEZRLT=,
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65 20 1.5 3.0
{25 9z
60 |
* 120 £
55 | E2
115 5%
o b s s I
0 4 8 12 16 0 4 8 12 16
Time(day) Time(day)
Changes of CIE L* and a* with time Changes in concentration of melanin and
after 2MED UV irradiation ; » L*, o a* hemoglobin contents with time after 2MED

UV irradiation ; -+ Melanin, -o- Hemoglobin

Fig.-5 Effects of 2MED UVB irradiation on skin color and concentrations of
melanin and hemoglobin estimated by multiple regression analysis
of skin reflection spectra.

Inner upper arm site was irradiated by in 2MED UVB. Measurements were
repeated 3 times and results were shown as mean= SE.

3. 3. 2 #7 REMO-STAIN L X T L DB%

20~60 mDBEELXE 60 BDED D ERFEZAVTUTITRT A= AT/ OE
vELIRIHE XYZ) LOBRAEERLV-,

ASZUB = -4861log,(1/X)+ 1.268log,(1/Y)+4.669l0g,,(1/2)+0.063

ANESOEVE =-32.218log,(1/X)+37.49910g,,(1/Y)-4.495l0g,,(1/2)+0.444
SHIBEMNSEHELIAS=ZY AT OEVEESAERFENSROIZAT=V AETO

VEIZIEEWEE (FhEh r=0.945, 0.990) ARLMT=,

EMNT-BARKXOBEZHETE T HHIC. 3REIE XY2) hoBEHLIZAZZU AE
JOEVEFRAVT, fRORKEERREENEBARBROBHELT o>z, TOHE
B% Fig—6 2R T . BKREBEFICASZUEDEBMABRESN ., F-ENREH 2 B&D
ASZVERRERARIMUACEREHL-GEEEBELTEDIZEHAESN I ESN LM
ofz, COFERMND. SFIHE (XY2) MoASZUBEHHTIAETIIRENDERENE
RATELVREEITIEMT 5IENALMNILGS=D T, SolTRKZEHBRRFIZIEATZY
EICEENBISHEVESGE AETOEVEICKDIHERETIER LT,
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WEAS=VE = XYZhDRHIZATZVE]

-0.219 X [XYZ 53R &HT-~ESJ OE> E]-0.008
WEDRERDEREFig-TITRT . BROILLHNS, BKBERBRTEIAS=VEDE
RIFRONT . RIMRBAHHRICE N TH, ROMRES 2 BEDAS=ZVEDRBEEL
HEKEY  BROBRELH G T HED LT,

£ 26 = 16 30 5
E] 2 2
522} ; : 14t 125 =
Zi18f ? R 5 S 127 120 %
EZ l4r z 1.0 15 =
X z 2
S 708 2 08 1.0 2
2 06 : - - 2 gl . 105 5
5 0 20 40 60 0 4 8 12 16 =
Time (min) Time(day)
Hot water immersion; UV irradiation; -e- Melanin, -o Hemoglobin

- Melanin, -o- Hemoglobin

Fig.-6 Changes in melanin and hemoglobin content in forearm skin with time
after hot water immersion and UV irradiation.

£ 26 =~ 16 30 5
@ ? 2
5 22f ; T 14 125 =
= R : S
2 18F ? 'é% ..................... 3 2 12} 120 X
BT 14} £ 10} 15 2
=z os-%&{____}____ﬂ{ 2 08f 10 3
2 06 : : : 2 06— 05 5
5 0 20 40 60 0 4 8 12 16 -
Time (min) Time (day)
Hot water immersion; UV irradiation; -e- Melanin, -o- Hemoglobin

- Melanin, - Hemoglobin

Fig.-7 Changes in compensated melanin content
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absX. absY. absZ EAT=ZU AESOEVEEDBENLII-V/INAREEZRDHDHH

REMO-STAIN & X7 LZRAVW-EREIR D EMHI% Fig-8 [TTRT . HFERITEITSH XYZ fE
PoAS=UEBEROHLMELIVEREMGEEEAT=ViILEELLTRRLTZ, CCD A4
TTIRAERICIEREED=FE | PINTA TN 2HFBESND, UabENSEE
ShbBE (AE) ZFIHAT S REMO-STAIN SR T LICKBEITTIE. =FE. o3LbiC
HMEIN TS, —A. KHFETRMLEBEICEK. ZFERFRASH, SI0AHEE
NTVBENDLMND, CORIITXYZEZRVNTROONGASZVENHEITT HA
ETE ZAFIOMRBRICEN T, RBRFOBEOMLBO_FEDRHAZEDAESOE
VHEDEENBRESN, JUBEDOEVEHRIATREEL S,

e
|

!

Original image obtained by Melanin distribution image Melanin distribution image

CCD camera obtained by REMO STAIN obtained by New REMO
system using color difference STAIN system using melanin
AE concentration estimated from

tristimulus value (XYZ)

Fig.-8 Images of pigmentation distribution on cheek
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3.4 BE
REBDOHERNIEVTEANTENSRLRVDOT VB THLIBE I XYZREKRT
0. TD1=H. Yxy REZRO L2 REROPAEETHHYE? LLHE'Y NERLE
DEELICRBLILFIASN TS, LAOL. Y B LMEFEIHERMBEEO RGTHRIZKEK
FYH=OIZ, COEBIZTRONRIDHEINETOEL D EEZTH, COLILGHEE
BRTD-OIC. BRABOEELREDRGFTENSKRDHZH A% Dawson'” 40
Kollias'® HAMREL TS, WODFHEIEANESTOEL DIRIRD DALY 620nm LLE DR
RCHEYE 2 ERORFEFRATET S EITEY Lambert-Beer DERIMBAT=U(2&D
RIRERDESELILDTHD, NETHEREEAVSILTAEREZRLIET:
CEENETOELOBERIAMELRBRICHHBITE DI ENREIEHFMEL STV, L
ML ATR DA ELRREOFEICEVWTEERDAFHENEZEL TGS, f2E2
EERTOAS=VREEELTVRIHAETIE, BT A AICRENHYBEG LU,
REMO-STAIN Y AT LMD &7 CCD WAZZRAWERICKHBEN T —DH
MECEIRERDEEAGNELCEGRIMSAEHERZEEISEIRTES-O. M
NERDBRAEICEVDTLERDERAMRICRLAMZEZRZICEHAITE S L=
R R HD, Ff-, BGNEBERTEERTSETRRABBLUALTEHELTRE
AGENTADELS-FlIREHD, LHL. BEONRELAERECEEMXDAR
BIZH 50 BRTREBERRICEYEND T EDENHEIEEZ D, CCHEDTY
RIAASDESO/N\YIAVDOEHREIEICEVIFERELERICALL, &, AAKXHA
BOEBTISTERAINTIKIENFEEINS,
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F4E OREHMAREDID FHTEDRHEF

4.1 #E

RERTEILALTERO DL, HHEICES>TLSERVE (KRB EZTDREBICE>TRY]
bhi-RE. RBEDRERICHETIENDNRZS CORBEREIZEYBELNSF
ARENRFAVREBOFFMICENTRLEEDTELGULMEETHY . LDELSZRETSHE
BLERTHD, TAVMN SEAEABE, RERETOERE LN EZ  ELLALE
1% "9 FAWHANZZXLIZDVNTIEIRFHADIBA N Z LD ABKSEEFADHMH
SEDEEAHMOENTINDS O, £z, BNICKURENBEIEIET 5L, FANENDS 2,
— AT, MERIESTREBENMET I 5L, KDEDETICHESTHADH—EMNEL
Hih. FAOEMSHIET TS 2, Tz, FATEXBEELHY. —HRIICIE, FEBAEDLL
DF ATHML, BEEDF ATHL. BEIFHLTEMALZE ISR TR B XA RTLE M
REOEZELREINDG P, T NBREOEZEICL >THFAUIEARLOI FRERF
DT DEAIZESTHFADNRELIDLFAMDEETHS

FADREZEBTT DA EELTEEICIBOFTENEFOND 1 DRIERERED
LITVAEERLTED ZRTMIRERTT 25 ELHS **, 2 DB IF PRIMOSEH®
DermaTop®/ii & ZRFTAF v F—2AVEERRBERADZRAMIKEIIGLERT 54
& T REBICETAIAYORI—T2AVKAMEOILKEBRERET 545 EZNH S,
1 DEDFETHILTINESBITBEENS BEEAOREROHEDAEIC—MFITK
CALBLNTLNS, 2 DEDOFERFAEXNRDIREDFZEEZZTOT V0. EEE DM
HREMEZERIETD2OEHELL, REDETAIIYARI—TERAVEFETE
RIBEREIBONLEVLO0, BENBETRAKLE TS PIEEBLELZANT
REDHZEHTHILTHEEOHMNIERELLT H2FEFIRELTS,
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ONONIEREDLTIHERBLTED=RAMIRERITT A EEALTRIE.
REDMEEILERVBRICFHRT A EERRE Lz, T FARLEBITEZRNT,
FAPENRDOBEHFEDOMECLEEILZRALMNIZLT=,
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4.2 Hik
4.2 1 FAEBNREITEDRS

RIEREDOL T (E Mm% SILFLO; Z[E FLEXICO DEVELOPMENTS LTD. #t&!) ##
L. HE REEMER LaserTech 1 (Japan) & HD100D Z AL T 3.40 X 3.40mm D EEIZD
WTXY RT—VUZBESEAALAEEHRAITHIET 6.76 X 6.76mm DEE D = RITERR
DEGAAEEEL =, 05 . ZRTEZEELTHRAATZERHIE 1790 X 1790pixel THY .
1EZ)LE 3.77um DRBE TH>T=, FHAIIN == RFTEZIC(E. FHRRFDR N1/
ARXARUVLT)AHRERDEEZOCEIMEBOLT)HDZEMARLNI==0.5X5 ESVE/L
DATAT I —0EEIEENE., FENE 24mm DAV T U I IINE—ERAN-E
HFHIEZTERMLT=, (Fig-1)

0 .

measurement /=" Ameny

Taking the skin replica o
Confocal Scanning Microscope HD100D

(Lasertec Corporation, Japan)

3D raw measurement data Reduction of spike noise using Correction of undulation using
(6.76 mm x 6.76 mm) a5 x5 median fiter three times a 2.4 mm Gaussian filter

Fig.-1 Overview of 3D analysis of SSMT. (a) Device configuration of the
3D measurement system for a replica of the cheek. (b) Grayscale
presentation of 3D coordinates (upper row) and the corresponding 3D
images (lower row).
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REMEOHEHEICOVWTIXELEDSE T L= RTEZEN RICKREABTEER
FTHEELIC. FADEREZTHSEN. RE. FRICHBEL, BVEE. KEEE. K
BRI HETFHOE. RETHZRES. REHEZEH L=, (Fig-2)

3D skin-surface data Analysis of topography

Calculate
surface area and
roughness (Sa)

Pores

Area of pores Furrow area, length, Number of ridges
width and depth

Fig.-2 Processing flow forimage analysis to calculate parameters of
the skin surface topography, pores, furrows, and ridges.
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4. 2. 2. TAERNOMGBEILDRE

5F M5 85 FETHRELEAANLME 103 BOEHMSEILI=LTUhEREHFL. F
FELEFERERAVT, XA EROMEELIZOVWTHEAN, BIEIEL 20105 10 A 13 BH
516 BIZAITT, BBEL T HDIRERI(E, 23°CA5%I 2R EENT-1ERIER &1L THEER
40 D DREHZITIT o1z, BIEBAE (Fig-3)IZRT . HHREORERTORHIETATIL
—75-9F 178 . BYIL—F10-19F:24 % . CHI—F20-45F:20&4. D J)L—7
45-59F :19 &  EJ IL—T 60-90 F : 23 Z D EET 103 & TH-1=, SHERITHRL TIX. C. D,
EJIL—TITDWTIERBRIS OV TERBAR . XEICTREZEZ /. £-.A.BJIL—TIC
DWTIIREEDRELFTHRBRLTHHELT-,

Fig.-3 Measurement site of the cheek.
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4.3 #HE
4.3. 1 FAENRNBTEDRF
BRRELEEZRTBKIE, RASAILOISHIRO /A XBRE . EAHEEELT-
ZRTMREL, REBMRUVEN. K. REQOHMEEETEERELT-,
KREHSDE H (T surface profile roughness: Ra (ISO 4287)%2 X JtI<#isEL 1= surface
area roughness: Sa (ISO 25178)ZH H L. REBEDEH IBEH -3 RDBIE REHFAT
ZAOERZELL. 2FHAETHRMZROLHZETERH LT, (Fig—4)

Calculation of surface area roughness, Sa Calculation of surface area

- -
-

" : - - . : * .
A i - a i 0 s
' 3D coordinates -

calc. average plane

i calc. each triangle

célc. distance of area
average plane

el - se

Sum all
triangular areas

surface area roughness, Sa surface area

Fig.-4 Calculation of skin surface topography.
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EINBITIZDOWTIX, REBOEZEZRETD=HIZ. 0.2mm QOFBEEDHT DT T4
IWA—IBEIT o= RITEEERRIZ 30um UL EDFESDIGEENRELTHIE LA,
NGRS HERETBE=HIZ.0.02mm* L TOEBOL D (XERELT=, (Fig-5)

Eliminate areas
smaller than 0.02 mm?

@® Pore area
@ Eliminated area

N P 7 NN/
L Xl 3 ';"K\:-g

Extract pores Reduce using Gaussian
deeper than 30 pm filter (0.2 mm)

_ VLR Sum all
Pores without %7 pore areas
furrows
Pore area

Fig.-5 Processing flow forimage analysis of pores.
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LT, RBICDOWTIE, 0.4mm DFERD AT DT T4V A— B EITS>-=RTEH
BERIZ 3um LI EDRSOEHRZEHE L&, 0.01mm’ L TOEREDLDERET S
ETHRBEL. KBEOERZEH L., RBORS, &, FSTOVTIK, I L-REIC
XMLTXARYARETNEN TR TREERETHILET. RKBEOAMAZREL,. TOHE
RO ORBRSZRSOEYE,ICERBRSEL, RBREIRBBR RERSER
B9 5H-ETHEEL, (Fig-6)

Eliminate )
areas smaller
than 0.01mm?2

Gaussian Sum all Scan bottoms of
fiter (0.4 mm) furrows area furrows in

X, Y directions
Furrows area

Bottom points

—
@ Furrow area
X

Calculation parameters

Number of Furrow area  Average depth of
bottoms points Furrow length  bottom points

deeper than 3 pm

Furrow Furrow Furrow
length width depth

Fig.-6 Processing flow for image analysis of furrows.
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REIZOWTIE, R EEEREL®R. REOSEZ(TH=HI2INELEZS
[E (30um L) Kt I S THRHBEEZES K EICHEIL. 0.01Imm* U TOEERENLDZE
PRERIC. RE#ENV U=, (Fig-T7)

Extract
separate
areas

Contract
each area

Extract
furrows

Eliminate areas
smaller than 0.01 mm?2

e : :r ’{i %{ Count
g?}}%\ | areas

.)‘\:- <, id
L =

r" ﬂg”*" 21 ;)

Fig.-7 Processing flow forimage analysis of ridges.
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4.3. 2. FAEROMBEEILDOHE

RFEL-@ETY I 72 AWTHETLI-T A ENROFH/ N ATA—22—DNERIZLS
TiLERY , REMSE (Sa) DIMERIZ K SHE{LE Fig-8 [TRT , MNEGEREBS DA R
% 0585 THY . MERIHEVOREMSLIEMT SERAHER SN, 4H. BRI
E7YV> DIEEHBER S (Pearson product-moment correlation coefficient) & FL V=,

REHSOMEBICLDEMI R AMLAELNBHEETIOTIIE BEEBTIRERS
DINSGEREIZHHL TV =R DA, FELSENDICONT. FHELAELELIEIZE
BTHMDNLENBIENBEINT,

a b
45 40
r=0.585 *
30
30 F
a: g5 " o
.
g fice T g E 20 [
H
& et
15 : - -t !n T »
* 3 : . : L] » 10
0 - : - : 0
0 20 40 60 80 100 Group GroupB GroupC GroupD GroupE
Age (years) A Age:10-19 Age 20-39 Age: 40-53 Age: £0-90

Age: 58

Fig.-8 Age-dependent increase in the surface roughness (Sa). (a)
Relationship between age and Sa. r is the Pearson product-moment
correlation coefficient. (b) Difference in Sa for each group. Data are
expressed as mean + standard deviation.
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RIZ, REBERICOWTOMEIZ&DZEIL%E Fig-9 ITRT , MisEEREBLE DR R

#1%-0.097 THY. M LE@mBOMICEVLVEBEITRBE L, -T=.

140

r=-0.097

130

o [ o L)
=120 . .
.“c & ' e .
Jﬁ i o ... o 2
10| 0e > B0t
H "
¢ e
100 : : : :
0 20 40 60 80 100
Age (years)

130

120

%

110

100

GroupA GroupB GroupC GroupD GroupE
Age 59 Age 1019 Age:20-39 Age 40-59 Age: €0-90

Fig.-9 Age-dependent change in surface area. (a) Relationship between
age and surfacearea. ris the Pearson product-moment correlation
coefficient. (b) Difference in the surface area for each group. Data are
expressed as mean + standard deviation.
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ENERDMEZEIEIZ DT Fig—10 [ZRT , MMEREENERE DB FREIE 0684 T
HY . MEICEFEVENROEEITENT SERNEZRSNT-, EXNEFEDOMNECL 515N
FREHSOMBEILERRIDMERNBHR T LD TIE G BEERTIHR/NEES
FIZHHL T2 DA ., FEHALENDICONT, FHENGELLGHILIZEETHAN
[EMNBHIENEBESNT,

a b
30 20
r=0.684
0
15 T
20
"
L]
2 ¥ _* £ 10 [T
o "
. PP e
10 O LT
0
« © o..: % LR 5
. a .. . L L4 :
. L]
olaand o of o2 ° 0
0 20 40 60 80 100 GroupA GroupB GroupC GroupD GroupE
Age (years) Age 59 Age10-19 Age:20-39 Age 4059 Age:£0-90

Fig.-10 Age-dependent increase in pore area. (a) Relationship between
age and pore area. r is the Pearson product-moment correlation
coefficient. (b) Difference in the pore area for each group. Data are
expressed as mean + standard deviation.
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BT REBEOEE RS- FSOMEBICKDIEILETRT . Fig-11 IXREBEEDMNE
[CLBDEIZTRLELDTHD, LR BEEMIREDTEBREIT-0.394 THY. MEmIF
WEBEREEP D OMIEDT HERAEE SN, KEEBEOMNERICKDEDIERE
S, ENEBEEMGBECEERGY, DHIEEILT S EHENHER T HEN R
THot=,

a b
40 40
r=-0.394
]
0
30 |8 o - 30
e e o
H'Y e u Yy
o [} ' * °
& :" . LY . ® : &
oo 2Y & S @ 5° 20
L) o AT " e 0
L] L] .‘
.
10 N L N . 10
0 20 40 60 80 100 GroupA GroupB GroupC GroupD  GroupE
Age (years) Age 59 Age 1019 Age: 20-39 Age:40-59 Age:80-30

Fig.-11 Age-dependent decrease in furrow area. (a) Relationship between
age and furrow area. r is the Pearson product-moment correlation
coefficient. (b) Difference in the furrow area for each group. Data are
expressed as mean + standard deviation.
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Fig—12 ICREBRIDZEILETRT . FEEDHEEZREIEZ-0572 THY. MEBITHEVEER
LD T RERAERIN-, RERSOZTLIIEEBERBOLEIL ERAKIZHMIEEL
FTHELGSEHELHBLT-,

a b
9
" r=-0.572
2 .
’ .'# ° . .
6 ": : ...'. LY} 4 “eed 6 I
. e RN Rt %o " o
= .
g 5 L ” e g ‘. ', ' E
E . = (] E
£ L] E
3 3
0 . " . " 0
0 20 40 60 80 100 GroupA GroupB GroupC GroupD GroupE
Age (years) Age: 59 Age10-19 Age 20-33 Age $0-53 Age 80-50

Fig.-12 Age-dependent decrease in furrow length. (a) Relationship
between age and furrow length. ris the Pearson product-moment
correlation coefficient. (b) Difference in the furrow length for each
group. Data are expressed as mean + standard deviation.

RiBRODEILFFig-13(2R"d , FErEDHEBERENUL0.143 &75Y , MERIZHEV R BRIEE
FHASEMNT 2ERLSERINT-,

a b
60 60
r=0.143 .
.
50 o 2
L]
s O
§. : n} e {: -;. g.
. " g0, e
a t' *e oo
40 4 ..n . t‘ s ® a8 40
L Y D .
. . * g ¢ ‘ .
‘. »
30 30
0 20 40 60 80 100 GroupA GroupB GroupC GroupD GroupE
Age (yeafs) Age: 59 Age:10-19 Age:20-39 Age:40-59 Age:80-90

Fig.-13 Age-dependent increase in furrow width. (a) Relationship
between age and furrow width. ris the Pearson product-moment
correlation coefficient. (b) Difference in the furrow width foreach
group. Data are expressed as mean + standard deviation.
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RiBRIDEILE Fig—14 21T, FRIEDHEBERENUE 0.484 L7520  MNERICHEWEER
XM BERNERSNT-, CHELDEIFREAS. ENEEERFRIZMER I Z4EL
PEHHEANEINT BIZDONTED R TANLENBERNERSNT-,

a. b.
45 40
r=0.484 .
.
30 & 30
[ T
: . .0.' *, !
§_ s .. * ' ..“ * E—
seh 2Tt g 0 .
15_3@' "':‘.: - 20
¢ . P
0 R . R 10
0 20 40 60 80 100 GroupA GroupB GroupC GroupD GroupE
Age (years) Age 589 Age 10-19 Age: 20-39 Age 40-59 Age: £0.90

Fig.-14 Age-dependent increase in furrow depth. (a) Relationship
between age and furrow depth. ris the Pearson product-moment
correlation coefficient. (b) Difference in the furrow depth for each
group. Data are expressed as mean + standard deviation.
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BEICEEHDOMERZEILIZDUNT Fig-15 27T, REHEERH DA F k%0523
ERY . MEIZHEVVEERIEED T AIERAERINT=, DD EIEIZ DN TIENEIZ&
YINESKDIER MRS,

a b
600 500
r=-0.523
', 400
e
] 4w .: . '; g L L]
g u. . . 5 300
:é . ° * a =
8 ] ; L] e .'f. %
o e 2 . g 200
200 od s®,
oVle & ¥ o."c . °
[ :. .. e . . 100
" i ] 'f Y B
0 . * . * 0
0 20 40 60 80 100 GroupA GroupB GroupC GroupD GroupE
Age (years) Age 59 Age10-19 Age:20-39 Age: 40-59 Age: 8090

Fig.-15 Age-dependent decrease in the number of ridges. (a) Relationship
between age and the number of ridges. r is the Pearson product-moment
correlation coefficient. (b) Difference in the number of ridges for each group.
Data are expressed as mean + standard deviation.
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4.4 EE
AHARICEVNT, RENSEELIZLIT)AZ=RTiHATHIETRERTDDREN
RE.EN. KRB RETNTINOREBEESLT 2MITELFRK LI, IO, REITEE
WS EIZRYIBERDF A BN D MEEAL O ML FETE R LTz,
MEEALDERFTICENT, ERICDOVTIIMEICHF O EBROFHBEAEML .. B
FORTHEMT DENHIBAL . CHOTEITFEDENRITEVEBICXIFEAED A
TINEVDAMERICHEVKREZDAEFEAEEDLBVADNDIEEEKRLTIVS, £
NOKRELGBHREERELTRAL L OMER > affEEREDEMICLSENRA—F
HORMESHREEELTEY., T, BEBIZHITHEROEMIZ DL TIE Murakami 5 *V1Z
FBEREDT=HHITERALTEANEAFMICEIEHIEINTNDIELEEZERLTNS,
REEE RS E-RSOZIEMSIE REBFMEICEYIRIADKREGEENEDK
BILHD T HILEBRLTND, THHOERBEESDVIHIZHEZDBAMEGDES
BEAENERIOTNDEZZND COFRIERBOEIEAREHDEDZESHFELTLY
BEBROND, RiBENMEICKDREHGLIHAD IR EREOYERFIEDOTILISERT
BEROND, FOREICHEWTIIMBICL AR, REROEHMNIEML., F-Z0WE
DEECIED PTEDHEN TN, COKIBENRBOEILESIESEILTNDEESIH,
ZFDERFEITODNTIFSEDERETHLHEEZ D,
KREMETAZEROMBICILREASOEME. EROEMOEEDID&SHE
LA ESTEISTRISN TS EEZ D,
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4.5 5

AARTIE. NONBRICEETIREBETHIFAIDVTEN-KiE-REZTIT
NITDOWNTHEE., BITT HFEZRFL. BECHTHMEELICDONTHEL -, KRR
RICKYELZLNEDFADKEBIFIEAINNE FREBNZNTHHE REAH
WAILTH DT EHHIBALT=,
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F5F OBARDAIEEREEBFHOAAN

5.1 ¥5

BRREIELVIDREGERD—DOTHLHH ., TOHBHLGEHHERE. SLWHZHh
[FEEMSTHAGSNGVEE, ChETUDKEZRIT ERELLTRVBEFEOLNTE -,
FO1<, 2000 F 2 AICEAR LM IXES DRI REMZARIYIEHARLFER
HGERTTHY . RENKBYGBEEBE>-FIIRADREEZES. IOBARIZITH
BEROABBIENKECHELTND AEROABZBIE. THHLASLITHT 5B
HEDOLEABNDFEBABRS BN EEZZON, AERDKIEVCIREDESHDENE
BHEDERICKVERIND, IEDER IS Tz, Ff-, ERARIIHT IS8
mAEELTIKT HINHEHH. TOREZRITOVTIEOMITRRICEDIEDFRHAD
BT.QAZ=ZUDEE.QRENEALGEDETICKVET SR BEREDMMIZLDHE.
DARBDOIEE. DREREATHDERFICESDVODET. ©OMEICELLEIRENEE
ENBEZLNTINS Y,

— A HARAEICEVTEIXRIL “HARDKSELEHEDREFKRICOVNT, X
5 ONBIARE R EE B LDOBRISOVTIREL TS, LWL, ERAMZAOBEHA
RBROFHEEICONTIHRALL T, ERRMEBICLOERMGFTMICEDI LML, F=.
BERRE R EEBEFIEORRISOVDTIEALACES TOVELRBZ L, KMIRDOBH
[T, AFHFZEZAVTINOERARZEEMNICFTM I 55 EZHILT S BARIC
BEZ5RBEEFEOREEZRALMNITHIET, REMICFAOZAXRRLIZHED
HHIEHRDOBERICE/ITHZETHD,
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5.2 XE
5.2. 1 EARLRFEIE

KDAFAEE 45 EICETEL. ZHAZ0END 68 EFTOEHAITOVTR/INOE
A TEEMICELSE. RKEORFEZEATEII=FA—2—ZBHEL. EDALE
BEZAMIEATAILE—EMAAAR (ZEARERFEATEE, RAEIT=F A%
—.Fig—1), NS5 POARESEICL. ASTHAEZHAUDREA TV I—ZEXRICERE
LTEHRBILI=XEZ 289 A ETHRRS S (D) Z. RATAILE—ZEFITICERELT
FHRIL-EEMNSERICREL TRHAILI-AEZRE T ACETHERARNAS S)2Eh
TNMILICEHAILIz, XATRTEUTDOKIITHS,

S=(Iss+lpp)-(Isp+lps) D=2 X (Isp+ps)

HEEHRSN I RHTE, RAFD s.p FAFHAS LUVZABIDREAETILI—DHRER
L. =& Isp IFAS AR S FHATAILEA—ZZRBIZP RATAILEI—FEANT-CE
ERY,

incident light 0° reflect light
(-45") ( 0~68")

polarizing filter

(&) Overview of instrument (B) Schematic principle

Fig.—1 Gonilo—spectrum photometer assembled polarizing filters

5. 2. 2 ALAIES SV ERARDEHT

HOBREICTAISERRNHLIEBEAT-RME 15 BEFERBRDNLGNEEZA-RME 154
DEHETI0HE (25~64 %) [TDOVWTHEIBERRITEAT A A—F—(TKDHEHAIELL
TSRS R EA B EZERIBREQ22°C. 45%RH)T1To1=,
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BEEEEBIEFLTD 4EEICOWNTEREL,

@ FABKS E: Comeometer CM 825(K 1Y Courage+Khazaka #t)%& FAL =,

@ RRHEE: Sebumeter SM 815(K*Y Courage+Khazaka $1)%& L /=,

@ KEREREE % SILFLO(AF1J R FLEXICO #D)ICTIRELI-L FUhERRIZa T
A—7JLERER HD 100D(Lasertec FE)IZTEHRAIL Tz, FEMT/ ATA—F—[FFADFES
(KSD), FADEHN (VC 1), RiBEDME (Sm) THSB.

@ KERFRARIMIL O CM 2002(3=H -2/ LAD)ICTIRELEEEREARIML&
YUREAS=VE. ANEJOEVE AE/OEVERBEMEEZH L LT,
IFEDOBARKICDONTIEEREAME 3 BITKY 5 EBFEFEME (11 [FEAEGRL. 22 DL

H5.3H5.4 NMiUHB.5 FEEICHD) EiToT=. BRREAKEOREEMLEMHEHT

B1=8I2, ERBIME Ol E & Z 5 £ B4R T PLS fi##7(Partial Least Square

Analysis) Z1Tofz, Ttz  BAT A A—F—ICKVEHRISNSBEE RGN E (A 45

EILBTHRERGAEDRFR)SLCIERRFLE (A 45 EICH T HILBURST N

DRETER) LAFERAREDBFRICOVTERELT,
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5.2.3 FADELGLHILAVEEREEETIVICE T2 AR RITEIE

FADEBEVNEDREELBRF LD EICHEZEZ D ERAND=HIZ. FADERS
DNEGLIMNSFEBMLIZLT)AZNBEDILAVEIBICBESEE T S LTIBEDKET
TIL (XAETIL) R (Fig—2), ERLEREETLERRICELT A A—5—
ZRWTENRTHN 5 B DILER ST DEHAIE T o1,

model A model B model C
Skin surface furrows are  Skin surface furrows are Skin surface furrows are
scarcelydefined moderately defined clearly defined

Fig.—2 Skin model made by polyurethane rubber with different skin surface texture

5. 2.4 ALEARICREFIEHERDUNEBIE

BRKICEEZRIFTREABEER A2V, MR, ABKIEELUVTA) FRIC
LI-TEBHl GY7ILTFU A%TFILEARIY C) N MITIRHEHR] (0.05%E232 E 7+
T—RITSFRER 2% )t 1Z2REL-ERRERIEL. 30 K~50 KD 2-UN
AR KT HIZHATHNSRHEEESR 30 BRI 8B (2002 F 9 A~10 A) O&ERA
MRHEBEEMRL =,

AIEF EdRL-REEHEAEEE DK HERFIETOERRE, <4, DAL
25BN FADWEMRER (6 BRFEFTM. 1: FMb.2: ©OFEAL. 3 EeLl. 4
POWE. SHE) LEARDIEE G ERREFTE. 1 FEALEL. 2. PLHD.3: Hb.
4 WEYHB. 5 FEICHD) THD,

_44_



5.3 #R
5.3. 1 MAIEICLSBEHBDET

BRERE 30 BEXMRICERRME CKYEARZETMEG BRFEFHE. 1: [FEAEL, 2:
LLHB.3 HB. 4 MEYHAB. 5 ERBIZHAHL. BRAELIHIGEYH S, LLLIEIERIC
HEHEFIFINT- 15 B EBRABRMNFLALELGL, HLLEDPLHSHEFIBESN 10412 DLY
T RAT=AA—2—ZAVTAEL-ERZ Fig -3 TR, ARG S . SEER
SR ED 15 BE XV 10 B DT IEHIRHERZE(mean+=SE)TRLT=. BARD H S
BHLOVELVRAERSNARFEREETHEICKREIEENIRONGNof-, LAL. Hi
ARAAFTERARDHINTIANTORZAAEICEVNTEIMEZ L. RS DE
SENERBROE RN RESNT-,

diffuse reflection specular reflection
50 50
= [ £z |
@ i @
Q L 5] -
= =
s 25 2 25¢
3 i, 3
= it A = -
@ @
— - = L
I mean * SE P
L | o™ mean = SE
O 1 L L 1 L 1 3 I 1 1 1 1 1 I
0 20 40 60 0 20 40 60
angle at detection of reflect light (degree) angle at detection of reflect light (degree)
transparent skin (n=15) —— non-transparent skin (n=10)

Fig.—3 Diffuse and specular reflection curve from the subject with or without transparent skin
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2ZHA 45 EITHITARERFALS SR EEREME LD BEHRDERE
FHIES DMEBEICONWTETLI-#ERE Fig—4 [TRY . BARRLILER ST EICIEEULE
DB (ARTIU DI BRI HR L r=0.699, p<0.01) AHBHZEMHIBAL =, —A. &
ERSEICIKIFEAERRE (ART7IUOIRGAERHRE r=0.190, p>0.05) [IRSNGEHMN-
f=o LEDFERMN G, MOBBARIFALIZE (T AL R ST LB RGBIRICHEHZEATRSE
nt-,

diffuse reflection specular reflection
E . E 40 .
8 + 2 |
@
@ | L]
g’n 30 - gJ.D - -
3 . H g
: o 30 .
w . H . v 1
=t 95 - . L] .
p=t ] . = . .
)] . P . @ . : ‘
5] s - S o0 .
= o .
g o0} : s e v .
% . = I ¢ .
= = 10 .
15 1 1 L 1
i, uy Y, 9. b, &, Sy % . e
B % g Ty 4% > % Tq, Ty 4%
% LA v %, % @, @ %
trd 4 [
clinical scores of “skin transparency” clinical scores of “skin transparency”
Spearman’s correlation Spearman’s correlation
coefficient r = 0.699 coefficientr =0.190

Fig.—4 Relation between degree of skin transparency and diffuse or specular reflection
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ADBARER LB AERT PLS BT EEEL-HER. SEETAIL-KEEERE
8 BB ICKDFEARMD AL B ORFIL 54.41%% KL, SRS EDO S L 4 BFIZT
53.35%EEDIFEAEZEDT-. 4 AFDOHANRICEFEFTEZRE I HLTHELL
EEREEEBEOBABRADET SRS Fig-5 [TRT . BHBADBTERAHLULE
T REEBEFEETAOBRE LTRSS, ABKSE ASZVE AEJAEVEDS
EETHY. ABKAEBLUFADZESICOVTIKENTSRERL, FADRMRE. A5
ZUB ANEVAEVEIIDVWTIRADEFEREZRL, CNIEBERBRO SO KE T+ A
AR O ABKDPENZL ATZVE ATV AEVENDLRNILEZERKRLTL

Do

-20
[v] depth of
4; P water content of oo b ratic of
ks) \; stratum corneum furrows oxygenated
= 9 [ hemoglobin
L 8§ melanin to tetal
B3 content hemoglobin
g o,
w
& 0 [ ]  — —
‘8 g anisotropy of
+ .
[ sebum skin surface
2 2 quantity furrows henozlobin
ab "
) content
o
-20

distance between
skin surface furrows

Fig.—5 Degree of contribution of skin physiological properties to
skin transparency obtained by Partial Least Squares Analysis
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PLS SHTfaRAD/[ONT-ADOBERARKRICEELRITT 4 HB LIRS EDEFZRE
RARZI=OIC. ABKDE. FAOMI S (RiBMER). A7=VE. AEJOEVEDREE
MNEGLHNNRIVE 2FICEBRILBRITLU-, TOHER., TANHMNESTVSAL ASZVE
DLIGEVAL AT OEVEDDILGVL. ABKSEDZVALTIEENZENIERUR ST
AREVNIEN LA ST (Fig—6),

50 50
— melanin content — hemoglobin content
= =
=~ 40f 401
@ @
3] 3]
S 30 oreor S 30}
+ rr31II1IET Y e ) 1213383 558358833 1,
B 20 T, % 20 T
2 2
& 10f & 10}
e <
0 — 0 S ——
0 20 40 60 0 20 40 60
angle at detection of reflect light (degree) angle at detection of reflect light (degree)
Subjects with lower melanin content; . Subjectswith lower hemoglobin content;
<1.0°107° 1" mol*cm (n=9) > 1.2+1075 1 mol*cm (n=14)
— Subjects with higher melanin content; — Subjectswith higher hemoglobin content;
>1.2+1071" mol*cm (n=8) < 1.5410%1'mol*em (n=10)
—_ ductan —_~ distance between
= 28 i coductance = 28 I skin surface furrows
: 2
5 &
g 301 FIPFIITIIRIN £307 LaEiasib
B 201 3 20
—
o &
& 10} & 10}
= =
0 e — 0 E— * *
0 20 40 60 0 20 40 60
angle at detection of reflect light (degree) angle at detection of reflect light (degree)
Subjects with higher water content of stratum X Subjects with shorter distance between
" corneum; » 50 in corneometer value (n=10) skin surface furrows; < 250um (n=10)
Subjects with lower water content of stratum _o Subjects with longer distance between
corneurn; < 40 in corneometer value (n=10) skin surface furrows; > 300um (n=9)

Fig.-6 Difference of diffuse reflection between the subjects
with different skin physiological characteristics
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5.3.2 FADEGDILIVHIEREEETIVICE T EARALERHFERAE
FADREDERGDREET IL(Fig-2ZRAVTIRRIR AL DEAZETo-#ERE
Fig=7 [ZRY . FANRKERAGATRIVBWVLRERS AN FON D EN DM DT,

50
c
® 40 B
o %
A

S 30}
3]
Lt
==
2 o0}
A
=
< 10f

O 1 L L L L L

0 20 40 60

angle at detection of reflect light (degree)

model A —— modelB model C

Fig.—7 Diffuse reflection from skin model with different

grade of skin surface texture.
Skin model A, B and C are shown in Fig.—2
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5. 3. 3 EHARRALZBMELI-EMADIRAE

XBH. mTRER, REFIEZESLI-LHROERIRICE T HEHIE Fig-8(2,
THHEE 0 AERELI- 4 AMERZ OB S FHEHERE Fig-9 1R, B2 FHEIC
FBHBERARE, KT H. FLOBHDZE, 55BL, FAIDVTHENR,NRHONTEY
(Fig=9 (A)), £1- 8 BRIDERAICELTITZARDUERRIIOVTHEA 4 BRILYLS
BIZA LY HIEM LM oT=(Fig-9 (B), fRAT A A—2—ICTERATE DR ST
FEHRILI KSR, 4 BRA%. 8 BRE%RELT v v—D PLSD ICKYBHEZEZL>TEMA
@dHohn (Fig-10), 7or—rMERELR—ELT=,

before skincare treatment after 4weeks skincare treatment

Fig.—8 Photographs of improvement of skin transparency with 4weeks usage of essence

_50_



(A) Improvement of skin condition by consumer {B) Changes of skin transparency by consumer

assessment with 4weeks usage of essence assessment with 4 and 8weeks usage ofessence
30 —
transparency i degree of skin
(— transparency
dull 2
ullness §. 20 [ Jvery slight
2 [stight
tone & |
o derat
o [moderate
moisture 'g 10 F | marked
= [ ks marked
texture i
0
0 10 20 30 after after
before 4. 8w
numbers of the panel
usage usage

Il improvement [ mild improvement [[_] no symptoms
D mild aggravation or aggravation

Fig.-9 Improvement of skin transparency and other skin properties examined by consumer’s
self-assessment (n=30)

45

%‘é\ -

— ek

- [ I
=

5 30} —_—

(a1} I

O n - &

C: £ 3

g [ 1

Lo

2

B 15}

=

@

é -

= L

before afterdw after 8w
usage usage usage

Fig.—~10 Change of diffuse reflectance with usage of essence (n = 30, mean * SE)
( *% p<0.01 by Fisher’s PLSD)
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5.4 &%

RAT=AA—2—DRAEFERELY . NOBARITNN SR> TSI RFILDET
REINDIEDREN T, Anderson et al."IZ& L Fig—11 [TTRF K312, REIZAGTL
=R ARE TR SN EREARS. RRICASZHDIBEASZUEEAER (£
[CREEER)EMAERE TRINENDLLNE REPERTHESNE-TS HLER
K&, RETORSKTFERRFIALALHRAILDITHY . CODREILRHLT(ILE
—ZRAWVWTAETES, REDOREMLIR>TLHNIFERMICHREUR ST THY . FEA
BROSVNEERERNTNDIENZRSTKLINEEZ S,

INCIDENT RADIATION

REGULAR. REFL.
(=5%)

STRATUM CORNEUM DERMAL REMITTANCE

(10um)

EPIDERMAL
REMITTANCE

EPIDERMIS SCATTERING ABSORPTION

(100m)

DERMIS
(3mm)

Fig.-11 Schematic diagram of optical pathways in skin."’

AR TEIEARDE VKRB [EFADNRN DB THEY ., ABKIENS
LATZZVEAETAEVENDLGNIENRENT-, ABD IR A THATIFUIEE
R KOBHFERFT 133 T.ABTOKSTEEENBVIIEBVERTRERT . A
BOBEHREMNMETL, ZROBEHE (1.00) [SEDFERFERIZAYRTLALY, 34
HHAURE TOHRERS Z/NSEY, LY BLDANREAICAYEEL TR Sh IR
PEXRY D, TORR. IHRHANER BARIIIBTEEEAOND, —FH. A=,
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ANEJOEVIRERDETEZLRINHE S THY . TDEADLEOATIERIZAIHD
AN AP FERER A o DEREL R ST A RELVNTEOLIBR A XN KREVNCLEEE
SITHESN BHBN LR THER DD, KiIo VHRICKDHERHEL-ARBILER
KDFEMN 20~3TDETHAEBEMERL. ENULDEFKIETITEIETI S
ENBESNTND BEAMICHBICKINZEFTNOEBITRMETIEHLET &R
HRHPINZONBEBENERT I, HFTYZEDKIHNARICERFINDE ABN
BEL. EANELTHETEREDETASISEISNSEHRESING BE. M
BOKDEILRERBTIE 20~30%" " FRET. COHETEIABDKIENKENGEE
[CHEBARRAEN T HEEZOND, DX ANFERRIZHFEE I HI&(F. BERAIZERHS
NTULBH, FANFRGE YN oY T HERBRE TDE RS AEML , #5 R
RICITIEBUR ST DB Z S, TORRINDERRTIET N, BEEICIEATZUOANES
OEVGEDIRETATHABETHLDEFERLGIBRAZRTHHIERDNS, LML, AD
BTREDENZHFNTHDOIEREE T, HERAICHBRAALDEN, TLEHLERZRD
BIMELTHIBSN TS EEZ D ARBRMOCALOBHARKICITF A (RBDRS®
@), ABKAE. AZZVE AT OEVENEETHIENRINTHY, PLS BT
BRMSIEZOEDODERICKDERBRD AL BLIL 55%REICEE TS, T0hb5,
BERBEDZY D 45% 2 E (FIEKAELTRANTHATHS. IDBLLPCABOERLL
ELEDERELTEAONTEY. SROFEDERICHAFLEL,
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F£6E BOEYDKEDRIEERBEBFHDAER

6.1 #&

10~50 RDEMERRICHRHONA 1997 FICEELIZBE DAY DINAIZET HRE
TlE KFIEDPEOIZRWTHELEL. $ 20%D K EAHAELTEFTEY (Fig-1). 5
[CEFRR-ENTLAHEEITEBELON TS, COZLFXEDHEEBRITHSAMN R

il

DIEM. @5, EEAR R AL ITMAT, BF, AV E1—3—FF>=F T4 XT—U DB
TEMNEESNDZEILY . KFITHOKEMEMLTEEBZoN G EFEDHERST
AT7TEBED ETIEEIOLIGHEEDND-—XZRBRLI-LDTH D

50%

40% -
30% - —

20% |-

il I

Percentages of the panel

Fig—1 Eye area-related Concerns (5 Top-ranking items)

Surveyed:Nov.1997 n=245 (10s~50s in Japanese female)

CEOREREERELT—RICMTDEFEFTAEHLN TS, bbHOnARRRYE
EMFRDBERISOVTOHARRE X DL BRARICEHTEIRE EMERLY D®|E
BHEEITTHS. REBIKEEFBEDOREY. 374005 L TIREEH D L IEED—EAFRK
AMNOTVHREIECEEZEERL. BMICKEFELEBRABICKDFEITDNTHEEGHLT
Wo, T AT EDORADMFIREIZDONTHREL. RERARLIEIEKERER
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TIREN S, MFHEREMNENEVSIFHZEELTEY, TECOBERIFKEDEIDA
[CEVWTKYBEETHIEREL TV D, AMTDOEHNIE. BORAYDFEIZEAL T, &
RENLTRZIEEL ., EREMLGHZZEAVTKEZRBEEFHICHEITL. TOER
ZHALMIZTHELLIC. TEDTOE] [THLTEYSRDOEVERERRETHETH
®o
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6.2 XE
6. 2. 1 <FICHIHEHAE

BORYDKFEICHAT A XD ERBRAESLURICERD=—XERET S LEH
2. KFEICHATHNADZMELLIENTEPT LK 200 & (18~19 7% 15 £, 20 iR
35 4. 30 %X, 40 AL, 50 A E 50 £&: WFHARER) ZRRICTUT—MAREER
LTz KEDBERICREL T, CEDRAEEML, KRB LV RIAICOVTIRAEL. RFIZBED
TOERLDT=5H. 82&. INCHDKRIZODVWTHERARN = KEDFHEERFHIZOLNTIE. &
DEITKREBDEZICHETEINIDONT, BRE LUV EE B THREBEITEVNDAHHH
[CDOWTHEL, F- EANDRIEE LV FIH-BEAEICOVWTLHAEL-,

6. 2. 2 {FEDXHEEEFEMIRET

CEDOREZRZAOCNCT O, 77— AEREF A DLED BIL DX (20 5%
£ 20 %50 K 23 R)EB L= 0V E (20 % 4K 10 % 50 MK 10 B)ERRIZ. 78l
&5 CM2002(3/ /LA E) ZRAVWTIRTE DO RERFRARIMLEETAIL. EDARTIE
LHvs H (BR)V (BAE) C (E). LxaxbxZHEH 1=, Ff=. 500~700nm DREMEIHT
10nm FEFRRICH 1T 2R IERFEDEBAI O E LD ETIREDRNT EORIEER
NIMVIZEHL, B—RRBEICETHAS=  BIEANETOEVBLTERTAES D
EVOERBRARINLERAWTERBGA NI S ETRBEASZVE ANEJOEVE
BEUANEVOEVBRAMELZEHL ), ¥z BBICL—Y—FyIS5—miit
ALF2IN (7R NV R H) ZAVTIR TS SWBEMOMiTEEZETRIL =,

6. 2. 3 <EXETALATILIHDOEREE

CERE ORI ABRIVIALHZLESIKFDERTHS M IBFREE] Bk
VEDRAYVIZET HRELGINATHAHEIR. PECOITHIET L 05%ERIV E TET—h,
0.05% 7 RALEVER)VEER T 0 L, 001%E 7 ILAVEEER A DKERT O 24 T1b
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HEAEL <EOHELMESI % (20 S 17 &, 30 %K 13 £, 40 1L 14 B, 50 K
15 & WIULARBERE) ZXRIC 3 BRDERRBRZERL. ERRIMECKS BRI,
ToT—HMZ&H BB LUV REERAENOEDREMNRERA - AEEEH
22 LEIHRDIEETHD, EBREMEIZLL BRI, SEDEREZ 4 BRFE (very.
marked, marked, moderate. slight) 253380 . 3 & D EEICKYFHEEERELI=. 77—
ML BEFE TIHSEDREZFEREICELONLIEEZE excellent, NMEYRELON D15
A% good, PORELONDIGEEZ fair, CEDHEEZRELONLNEEZ poor ELT 4 BB
THIESET=,
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6.3 #R
6. 3. 1 <FICHIHEHFE

BBWLECEDEES Fig-2 ITRT . F1-7U7—MABD#ER% Fig-3~7I1ZR7 . B
DRAYDEIFEDAYERKIZRET HEELEDTICRETHHEED 2 BYLH 1=,
ZTORNRIEFEDTICHETLHIGEN I1.5%THD. BEOTHFREIALTHAZENHIBAL
Fzo SBIZ, BOTOLFIZDVWTEDMIRZFEELI-ECAH, 732 5B D TICHEHIRIZH
ALTHEY. 120%D<ETIEE TS EDEAITR>THREICFEAL TV, FRYD 14.8%
TIEE2ATDLEMNRELTL =,

Dark circle appeared Dark eve circle appeared Dark circe appeared
under eye as surface area under eve as dark lines around the eve

Brownish dark circle Bluish dark circle
appeared under eye appeared under eye

Fig.—2 Typical photographs of “Dark eye circles”
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BOTDEIZDODWTEBRAZHERLI-ECA, ZRESIXVEAZLI=ADNST.9%, FoIXULY
ERIZBLI=AD 31.1%EFDHEATTCRADKEDEEDT=. F-. <EDRBFADFAET
(X, NEIZHEVRROCEDEENEMT BIERIZHoT- (Fig-3. 4),

Entirely around the eye Dark lines Other
8.5% 12.0% 4.4%

Where do dark circles

e Forms of under—eye circles Color of under-eye circles

Fig.—3 Appearance of “Dark eye circles”

100%

50%

Percentages of the panel

0%

10s 20s 30s 40s 50s
(n=15) (n=32) (n=47) (n=44) (n=45)

Fig.—4 Color of under—eye circles (at each generation)
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CEDFELGIFRBMTHAIEDTIZDONT., N 1-2H B IRDNAZTRAETL =&
CA INCDHIZDNTIE 56.8%, 1=BH . BZIRIZDULVTIXFNRF N 61.7%, 55.7%&F 8L L
M FEERBFIZINGDINAZEEHEDZENHIBALT- (Fig-5),

Percentages of the panel
0% 20% 40% 60% 80% 100%

Fine lines

Rough texture and
fine lines

Sagging

Dryness
(Roughened texture)

Wrinkles and sagging

Fig.—5 Concerning symptoms on the eye area
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CEDREBHICEATEITUor—MER%E Fig—6 (TRT, [EDKSIREEIKENELS
ml EDBERMICHLT, EBRFROEE (845%). BFH RFDEE (74.0%) MIEEICHL
BIAZRL. ROTTRAGAETZR . BOEFF, ANLAENSVEIEE R, F-.
CEDRELFHICOVTORAETIE. BAERZREI EEFTEGI o= F-. 1 HD
PTOKEDHRLET HFEFICEAT HFETIEH. BB L DERIELIZ AN 50%Z R 51

RTHoT=,
During the day Duringthe year
Percentages of the panel Percentagesof the panel Percentages of the panel
20% 40% B0% S80% 100% 0% 50% 100% 0% 50% 100%
Lack of sleep d" Morning EF No season W‘\
Fatigue, overwork 74.0%
Al day :|1 6.0% Winter ] 75%

Irregular ifestyle I4i 5%
. Moming j|4_5% ] 6 5%
Eve fatigue : I'31 5% & night Summer

Wh tally stressed 285%
en mentally stresse : Nighttime ]10 0% Spring ] 35%
Before or during periods II45%

Almost always :I 45%

Daytime ]8595 Autumn | 05%

When do “dark circles” tend to appear? When are circles around eyes conspicuous?

Fig.—6 Time when “dark eye circles” appear
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CEADFWLFEIZDNTDT U7 —MER% Fig-7IZRY . FP-®EHEELTIE,
MERRZ T+ 57(2&D (76.0%) MmbEMof=h BORBDTvH—U 0B DKIE BES
[C&BBEDEFELEDIAFELRONTZ, £ . FEHN—TBHEELTREIIT7oT—
2avTRY (625% LDREIZNZEZL RWNVTAVS—5—ITTHN—LIE. T70T

—2avEERAT S (29.5%) LOEIBNFEIFONT,

Percentages of the panel Percentages of the panel
0% 50% 100% 0% 50% 100%
Sleep well 1808 e foundetionoverit 62 5%
Massage eves / move
eyeballs to relieve eye Fatig:e 3715%
& Use a concealerfor b9 5%
Use eve drops to relieve fatigue 30.04 circles and then FD
Eat well I 21.0%
None | 185%
Cool eves with a cold towel [_] 10.0%
90% Wear glasses
None ] / sunglasses ] 10.0%
i 4.0%
Warm with hot towel ] Use eye shadow or ] o5x
War and cool alternately ] 40% eve makeup '
How do you prevent / reduce dark circles? How do you conceal dark circles?

Fig.—7 Dealing with ““dark eye circles™
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6. 3. 2 <FDREFEHEFHMIRET

CEDHIDKME (434) EBI-GLERME (204) TOLWT.IRTHORERZAIE
LI=#&R% Fig-8. 9 [CRT . KEDHIDXMDIRTEIE. TUEILRERIZEWNT. &
BIZBENFKIZEH>THEY . AEIFEL BEIEEMN o=, Ff= CIE Lab RERIZHEILT
(T, BEITL*x (ASE) [XEL, Tz a* (FRER) [E@EM o1=AY, bk (FEEK) [TEWVMER oA
o=, TEHL  KEDBEILDXMDRETERE., BE, FRERAELEAHIBALT=,

10YR 6.4 46
" ® *
1 1 1
8YR 62 42
I i
) . I .
3 6RE —F 260 Sasl T
+ 1 Q By
AYR = 58 F 34
2YR 3 56 7 30 7
%% % %% o % o
*o0, %, % ,40’-5% %, % %c-v"o %, %
%{: é& “*% (Aoée‘ /@\9 "% a-o/oz' {qﬁ_ “%
Ly g

Fig.—8 Munsell HVC values of dark eye circles
( *: p<0.05 by paired t—test )

64 14 22
*
1
62 b —F 12} = 20} [ﬁns'
1 | 1
T T
T
% so} I % 10} T % 18}
T
4
55 |- s | 16 |
56 Z 6 — 14
% %eg o % ”%5 % % "’%5 %
#o20, %, % o, o”“o/% * 0, 04*0/0,3
/AO/G( N ir4 'J-O/G(‘ O "% 4‘-0/‘;‘ N "%
& ty gty

Fig—9 CIE L*a*b* values of dark eye circles
(*: p<0.05, **: p<0.01, n.s.: no significance by paired t—test )
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_63-



BIZETARON = T <EDBILODKXMEDIRTETIEEIL LGN EELEST A

EJ/OEVEDEBMENET DEVBRRANMEDORDNBESNT (Fig-10), ChoDfE
RN KFEDOBRIDKXMTIE K TFTOEMMEICESVDVTHMRATFELTLSIENHER

Y (%

Decrease of blood flow rate

(Difference with cheek) Hb Volume Ratio of oxygenated Hb
05 15 - 54%
# |_| ns.
oat | ] - [ |
14 r [
= S 52% |
5 03 k T o J- & l
4] b ]
z l TE 13 | &
go2}l T 7 '|' 3
< T = & 508 | I
o1 L 12 J_ l
00 = 11 » 4% ~
%% o %% o %% o
\’.‘4;00‘; /&’/o %,* C‘//'-o(l‘g AO/ %"F C‘,I;-OC?: *C‘/ oéz
e ® A G0 % R
(' ol i

Fig—10 Blood flow of dark eye circles
( #: p<0.1, *: p<0.05, n.s.: no significance by paired t—test )

_64_



CERLLDREAT =& 20 mAL, 50 MR ELED B ILDEICE L TIEMEAR M ER
Hont=, LML, 20 MR TIIKED BBV B EICREMBREEZEZ RGN o

(Flg_1 1)0
20s+50s 20s 50s
15 15 15 "
1
*
4F ™ 14 | ns 14 T
5 § 1 5 1
5 T | ¢ 3
[=] [=]
Bz} 1 i3} '|' Bz}
= 0 L '[
o I ° T J_ o I
X112 | J. X12 F 1 X112 k
11 11 11
. 4, , 4, , 2
oé%é%f o5 oé;z%ﬁ ] %’.;%5 %
o %, /fb/oé %, //‘O/oé 0% /,'C‘/oé‘
/‘C‘/( S % %/s ¢ S * ,"O/e ¢ % &
th (ol 5

Fig.—11 Melanin content on site of dark circles at each generation
( *: p<0.05, n.s.: no significance by paired t-test )
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Fig.=12 Photographs of improvement of dark eye circles with usage of cosmetics
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Fig.—13 Change of dark eye circle examined by the clinical
scoring with beauty specialist (n = 59, **: p<0.01 by Wilcoxon
signed—-ranks test )
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Fig.—14 Improvement effect of cosmetics on decreasing dark
eve circles examined by panelists self~assessment (n= 59)
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Fig.—15 Improvement of pigmentation and oxygenated
Hb observed by the instrumentally measurement (n=59,
mean+SE)

(# p<0.1, * p<0.05 by paired t—test )
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Fig.—16 Differences of melanin content and ratio of
oxygenated Hb in two types of dark eye circle
( *: p<0.05, n.s.: no significance by t—test )
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