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UV Sensitivity of Korean Skin and The Effects
of Factors affecting SPF Determination

Byeong—Gon Lee
(Pacific R& D Center)

— ABSTRACT —

Multiport —600 Solar Simulator® is one of the most recent and convenient in-
strument for evaluation of sun protection factor(SPF). In this study, we exam-
ined the practicability of the SPF determining system using Multiport—600 and
the effects of several factors — light sources, seasons and experimental animals
— on the minimal erythema dose(MED) and SPF. We also tested the UV sensi-
tivity according to the sites of Korean people, And the ultraviolet radiation
reaching the earth’s surface in Seoul have been observed for one year.

As a result of this study, the determinig system for SPF using Multiport — 600
was proved to be a good system in accuracy and time—saving. The biological
activity of fluorescence UV lamp of PUVA —800F was significantly higher than
natural light or solar simulator with Xe arc lamp, and the determined MED be-
came lower in inverse propotion to room temperature rise.

Skin sensitivity by ultraviolet radiation was higher in order (1) back (2) inner
upper arm (3) outer upper arm @) forearm. We also observed that UV radiation
intensity was highest at noon in july and 1 sun burn unit(MED) was 28 minutes
at that time.
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Hxg Aol mFo] UAlo & vdde A & ¢8A U,
& WA A% ALY AGAF AT £ oln FFE F£F o]Ex
oy, HITEo RGN 71AF tr1F9 ozoneF HIyE 7|E YA

kA Foll e A4 E ATATIZ o EF ANEE A AwA F o
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MEs 28t Ut
°olZ A Z MEA] 7]Fo] HE SPFA S92 &A= vetult zbr] e 4
He Adsta e O AFEAE 47 2F4H gE&d VP Y eee %6
A FZ FDA ¥Wyvg F&3 48& Adsiex U AF7A F2 AL
ZAWH L AFHE o843 guinea pigdllX FH3e WHE Higon,

lFFPo=Z+= Xenon Arc LampE A}£3 Solar Light Company(USA)<]
Solar UV Simulator Model—12S 7171 & A}L38] oL} A A|7te] o 2
2l A gdFol AtgE o] 8% AdF (53] SPFAI7F & AF)S AHET A
o Ersddd. oy EAle AlFEdel Solar UV Simulator Model
Multiport—600& Q&= 289 2 (Model—128)3} goul FA|o 6749
optic cable probe(LLG : Liquid Light Guide)o} A =}2]xle] matElmz Z=H A
g Hax 1/4BEE Y9 F Je FHol Ao AA AdA FFo] w2
AEF= AEES o]&3] SPFXE FA3te 3o JstedAl Ho HAsS
Multiport—600& o] §3 AtgolA e SPFEARH-S FYstz, 71&9 489y
I} ANE ANPES LA AT

A B ATol A= Multiport—600& o] &3t AlES tidoz SPFE
ZH3ted FAHEE TR, 71&¢ 4¥H W guinea pigdl M= FA FF
gl 1 AAE dud Bz g oen, ol vl Alge] e o
s D75 9 BE Ao], AYgMeg & oFHe} AFH Fol]7} SPFe o
A 9 2 AYd ZAMEA(FL Aleo))d] mE 7B BT L FES
R, E Yt AF ZAEHe AYAFE FF FFAHA SPFAF
o] o] o] &etux HFE YA

I Q7%

1. 27 & A=

1) 48 717
(1) Multiport Solar Ultraviolet Simulator® Model —600(USA, Solar Light Co.)
(2) Erythema UV & UVA Intensity Meter® Model 3D—600(USA, Solar
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Light Co.)
(3) Waldman PUVA —800 UV Radiator®(W. Germany, Waldmann Medizin
Technik)
(4) Waldmann UV ~Meter®(W. Germany, Waldmann Medizin Technik)
(5) Waldmann Phototesting Unit®(W. Germany, Waldmann Medizin
Technik)
(6) Chromameter CR—100® (Japan, Minolta Camera Company)
2) A=}
26—55412 FA 3695 3} 20—344 9] o= 249
3) 24¥ ¥F
A5 400—500g o] W A @ 24 guinea pig 50 =}E].

2. AlE Yy
1) JA & F9e o843 MED ¥ SPF(RYAxER =)o) &4

AA Z R mRAz MEDE 24387 9sle] WA Chromameter
CR—-100& o] &3 G(back)® 98 Hubx 2 Au o, 92 47d oA Zzt
3RNe QolHoz ¥4, AL 2Fse] FE L a bike 78 g, Er
ythema UV & UVA Intensity MeterE& ©]& 3l Multiport Solar Simulator)
Zt probed] AH AL E 6dAZ ZAs T (25% =7, o 2.0, 1.6, 1.28, 1.
04, 0.83, 0.66 MED/min), 18%<¢ A4S Bt A Ae 2A3F 20—
28712t Fo ZFyt(erythema) 24 AEE FHEAslod HAZuwkegk (MED : Mini-
mal Erythema Dose) & 3 o9, FUWH O 2 guinea pig 109t dA] H A%
g FA 8t (guinea pige A% €& A& F HJ|IHUEV] 2 shavingd
H & 6A1ZE Foll z9}d FA}) guinea pige] MEDE o).

Zt AP ZAE groupd 5—108 ) 42502 Yo SPF 4ge FDA
standand{] Homosalate 8% lotion 2 7|g} YA AGAE 32L& 2.0 pug ./
afe] §Fo2 TXF 308 Fo 4 Hxo AYME At u(dHIEY
Z23E 22 sto] 4 SPFAE Fhos stu itz 25%4 I 69
A ALdH BEH — Aoz 23), 2447 Fo 2 8-S #FFIIo 2 A
B AH AGAFE A &FHE MEDE wigo=z sty T4
‘H o 2 guinea pig(21FF 10vta]) oA e SPFE =A st}

A8 =¥ A9 MED
A8 ¥ E XA 2JMED
2) Ade] Aolo] o7t AR AT (AW e Ao
B Ad, 2x @ ¥y =&2XHE Fol MEDY mx:s dge

* SPF =
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3) A A zALe] olF TR FHHYEs} 32
QA {7t AAHEAE e B9 HE F3H(melanization) H = o
JEHE HES Lotwy] ko] APUAA 459 AubRe] 4.0 T 2.0
MEDRE £xzdoz 25%% 7Zas Aode =Abstn, 2% dR3AN(E
®) ABET 2ARY 9 ¥ ZAIEY TR
=R 3t melaning] AAAEY FAze H4 g Bt
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4) F¥o] W& MEDS o

MED % SPF &Axd vlale Fdo F&FE gotrr] HAsted =R
9w Xenon Arc Lamp, Fluorescence Lamp3d}ol| A o] Hulx o] MEDE =X 3%
o AAFL EX7F H2 ZFS "ged, AW lemdy Y& dF HFHL=
punchg EF 4 filmo 2 Hui & X AFFHE ALY vpx FE2 3
H A ADSH, ¥ S AL F A RAE SAHLE 9F ARt
ult} A A st xRl M ZAMFS 2ASEY. 29 Xe Arc»‘-"l Solar UV
Simulator(Multiport 600)& o]&3F% o1, Fluorescence #¥-& Waldmann
PUVA —800 UV Radiatore] 778¢] UVA fluorescence tube%} 27}]4 UVB fluo-
rescence tubeE #3235l UVA/UVBZHE #Ad 3o vHE&EE2 FAHS FH(UVA/
UVB=6.8) Waldmann Phototesting UnitZ o] &3fo] =} FApzko] AAZ
2oz FZHA o AYHe EASHE

5) Salugte] Az oM 2ALS

Waldmann UV Meter® ol &3t} 9% A& de] 2A8E 83 &
g UVAe UVBZE L]-—r—oi 19899 9¥ HE 1990d 8¥7tA] g, ¢
U BAez UHIL Be 98 Wald olARE AurA 247 HHez
=g sgl

m QAFAS 9 1%
1. oIA 2t &9le] m&EA3 MEDR SPFe| £3F
Skin Colorimeter(Chromameter® CR—100)= H o] WAl & S A5 ojd" &
Ao FHY MAS =A== 77|24 I Valuew L,a, b gfog FAHE
o], Lgte Black — White, agt& Green — Red, bgt2 Blue — YellowA =&
FASH (Z2RAME #Hold L—valuedt AAR), £37 2255 a7
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F(LEH)Y Mo] Hojxg HE eI, MEDe] % %= Erythema UV
and UVA Intensity meter’}e] 2FXE AAlstgd=d, 37 1.0 MED/min/
e A9 LLG(Liguid Light Guide)®] &= (UVB Intensity)& th=k 16.
67mW /ciiz} #Ht}.

Chromameter ValueZx z}& A #ZFAd] d&¢E F+ L—Valuest MEDE-E
A7) 2 A¥EEAY HurRe, stE7] g, S Ao 7z
E13 F2o] AAstH e, 29 std7] ZF AlE, 7F R HolAe mjRam
MED &A= H#-& H3o F&stdh

H1o] el ulelzo] FHE7|e] HutE = Lgkol 97t 63.24+0.33, o=}
65.7+1.728 A7} AT HEAo] Aoew, MEDe #-$ =zt 1.10+0.
33, A& 1.04+£0.192 AL Aol AR A4 A UER oYW fost
e ATk FAld &A% guinea pige] MED¥ 1.14+0.130 2 AlgEth ok
7 =A vdEpstov & Aole gldith

E 1. Chromameter Value2} MED 22| AFRHEFA|(1991. 1. HHH RT 15—187C)

Chromameter . T e/
Vol.No| 4 B | Wl |y (L valuey | MED/min MED% 4
1 M 55 63.9 1.28 8/3
2 M 39 62.2 1.28 6/3
3 M 38 56.3 1.04 1/7
4 M 36 65.4 0.88 11/9
5 M 33 62.0 1.35 4 /2
6 M 32 65.1 0.88 10/9
7 M 30 67.8 0.82 14 /13
8 M 30 59.2 0.88 2/9
9 M 29 63.5 1.08 7/6
10 M 28 60.5 1.04 3/7
11 M 28 64.8 0.88 9/9
12 M 26 66.2 0.66 13 /14
13 M 26 62.1 2.0 5/1
14 M 26 65.8 1.28 12/3
k] ki 63.21+3.08 1.10+0.33

(3 pagedl A&)
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gk pageoll A Al &)

Chromameter ) SR A/
Vol. No| 4 2 el Value(L value) MED/min MEDZ= 4

15 F 34 67.8 0.88 11/7
16 F 32 64.2 0.88 2/7
17 F 28 62.0 1.28 1/1
18 F 25 66.5 1.28 9/1
19 F 25 64.5 0.88 3/7
20 F 24 64.5 1.04 4/5
21 F 24 65.4 0.88 5/7
22 F 24 66.0 0.88 6/7
23 F 23 67.2 1.28 10/1
24 F 22 66.2 1.04 8/5
25 F 21 68.1 0.88 12 /7
26 F 20 66.1 1.28 7/1

] o 65.7+1.72 1.04+0.19

A A H A 64.44+2.80 1.074£0.27

(*% 1IMED/min/cid 74 %9 A HFEA ZEE 16.67TmW/cd)
G2t 5 oz 5P A SAHE AuR J, =9 HR A (L—value)H

MED(#2)= W Z&o] 67.8+1.6, 0.68+0.11, &]20] Z+7z} 65.84+2.1, 0.86+0.18
224 9]Zo] Y& BT} AedHolgon MEDE o 26% %ttt
¥ 2. 44F 2A(WE, 2E)0 2 m5AMn MED(7¢, RT 28—307C)
Vol. No. 2 9 L Value MED
It 1 i 73.0 0.56
9 72.0 0.70
2 W 61.5 —
9] 58.2 0.92
3 ) 66.8 0.69
2 66.6 0.86
4 o 68.2 0.63
9] 63.3 0.80
5 W 65.9 0.67
9] 63.2 0.91
- Y 67.1+4.2 0.64 £0.057
i ol 64.7 +5.1 0.84+0.091

(5l pageoll #Al<)
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Vol. No. 72 9 L Value MED
A 1 0 66.9 0.79
9 63.2 0.86
2 W 69.7 058
9 67.0 0.76
3 5 69.7 0.67
9 68.1 0.67
4 5 66.7 —
9l 66.7 0.78
5 ) 68.0 0.88
IS 66.8 1.27
0 682115 0.73+0.13
o 2+ 9l 66.4+1.9 0.87 +0.23
- 0 678 L1.6(n=10) 0.68£0.11(n=8)
A A BT 9 65.8+2.1(n=10) 0.86+0.18(n=10)

(1 MED/min/cid 72 $9] A xA ZFre 16.67mW/cri)

HBa3 MEDS Aol 29 ¥ xo]8 BHUA(E 3) iR wWidxs @
2@ AU @ A E @ Aty ¢oled, MEDe deog (D #d
@ A2 @ AUUE @ F9 SAMEA Ao =& FI RN
MEDo| 43¢ bxe A& &4 Uth

¥ 3. olxe #2d mEAM3 MED(Minimal Erythema Dose)
4 (Upper Arm) A ok
) 5 (B . .
& & (Back) W = (Inner) | £]Z&(Outer) (Forearm)

2 A M 68.1+1.8(5) |67.1+4.2(4) 65.64+3.2(21)] 65.0+3.3(4)

0@ ;al ) F 68.2+1.5(5) |66.4+2.3(12)| 66.5+1.4(5)
e A A 68.1+1.8(5) | 67.8+1.6(9) |65.9+2.9(33) 65.8+2.4(9)
M 0.5440.10 0.64 +0.057 0.78+0.14 0.81+£0.078
MED F 0.73+0.13 0.90+0.30 0.96+0.25
A A 0.54+0.10 0.68+0.11 0.82+0.22 0.89+0.20
UV A -AF ) X] 1 0.79 0.66 0.61

(IMED/min/cid 7 %9 AL FA Z=E 16.67mW/cil)
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olAe] A F AME o Zo|re =al(L—value)? MEDe AFHuAZ
SE2 UgdAol fig lo]H, fll‘ﬂ WA et MEDE of:=AHx whdld A7}
NE F, Ayl HojA5% MEDGl Hold Furo] AATE AT u
dovt a1 FBASFI} —0.47351; Aol avA A F%
Fig.l1 Chromameter Value(L) and MED (Human Quter Upper Arm 1991, 7)
MED(/min/cni)
16 |
Y =2.928—0.0321 X S
Cor.coeff : —47.3%
0.2 2
0 i 1 1 ] | | I
58 60 62 64 66 68 70 72
Chromameter Value (L—Value)
W SPFA¢E 494 Adste 3943 2849 230 gef 2 A
18 YEh ey O 2WzdZdAE 3229 Ad4, 2HAA] LT u
*314]""11}(3]—‘?—’9,‘ AF, AL de] dg ZFAH)Fel & 9%& vAv, SPF
54 W 4 vgdE Adgste Wy 2ol gled, 2 FDA(v )9}

DIN(%4Y) method7} o] &= o I A&5E SPFxiE DIN methodd]
H] A FDA methode] 797} 158 Ax E4 Jeido. W0 APdrae
FDA¥M Y& A8 +=1 Homosalate standard?} A}&o|A] 44008 =FHH1
guinea pigol|A] 3.992 Z2A 5 o], FDAJA type I white skin®] volunteerZ
ALE-E A9 EFE SPFX 42441119 2z 9e] & 2ste], Multiport
Solar Simulatorg& o]83t SPF &4 system& 23t Aoz B F glow,
ob-% 2 A% HomosalateZ T3 4F 2 oM A £ SPFE2A At
= A9 271 guinea pigoll XY E2AXHT}E ¢F 27% =L Ao F g}
(£ 4), Fo met AtgelAe] A& QA8 49+ guinea pigdl Ao A
Brd ¢fF 25—-30% =A 4&sle Ao] uiHA s A d T
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I 4. A1t Guinea pigOf| M 2| SPFEAX| (19, AMEt—F 4}, guinea pig-ZH)

= AEFE(n) SPF =] v 1
1 Human (7) 4.40+1.55 FDA X] :4.24+1.11
LGuinea pig (10) 3.994+0.59
0 H (7) 14.74+457 |
GP (10) 11.50+1.70
3 H (5) 40.30+12.1
GP (10) | 26.2043.71
. H (5) 21.60+5.33
GP (10) 18.40+2.67

* 2t AR AYH AgA g

No 1. Homosalate : 8% (Standard sunscreen lotion)
2. Escalol 507} 1 4.5%
Parsol 1789F 1 1.2%
Parsol MCXF® 1 7.0%
3. Parsol 1789% 1 2.0%
Parsol MCXR 1 75%
Eusolex 4360~ :5.0%
Tio, MT 500BR :3.0%
4. Escalol 507® 1 4.0%
Parsol 1789F :05%
TiO, MT 500BR 2 2.0%
Colloidal Kaolin® :5.0%

3 Homosalate® Z7¢ 72 MED$} =4 SPFx)e] 4##AE & 59
EA Y o] &% SPFx= MEDJ} 248 SPFi|% Zolrle Aee
B (r=0.714) AJH Z5Ado] E Az (Ad A gk Ala) e EQ oA
AGEIH(FY SPF)E U7 M E & AgHt © '1 B A x|

7 dost AE 4§ e, ofgy SyUE AAgE mRde] Fe m)
&3le AR A9 W ET MED7 &7 “11—5'-°ﬂ7) YRS 2L Mole x
& 9798 2oy &£ FYH 29A %(net amount of UV blocker or
absorber)e] 2z AL E& FTY AYA AGAEolgdx =4 SPFx 7 =A
el A& =28 pig=

m{u

4
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H 5. MED 9} SPFX|2te| Aty

Vol.No ) Sex(M.F) MED SPF
1 M 1.28 5.00
2 ,’ M 1.28 6.25
3 M 1.35 3.79
4 | F 1.28 4.00
5 M 0.82 2.74
6 | F 0.88 3.20
7 | F 0.88 3.20
=l s T.11+0.24 140155

% Test sample : Homosalate 8% lotion(Standard Sunscreen)
Regression Line : Y=—0.0778 + 3.697X( Y : SPF, X : MED)
Relation Coefficient : 0.7136 (71.4%)

oMo AlF A}L3F Multiport—6002 =9 Z(Solar Simulator Model
128) % A= 22 FHolu, A 67012 LLG(liquid light guide) o] A] =} &} A
o] ZAIEEZE HAA ZARAZEo] ©EEHo], Bl A FAFAZFe] X1 high SPFA]
Fol Aol HY¥x 7FEdta, AFRe ¢ = guinea pigell H[s| I H o
Mg HEs FEE F Jon(ag 2-A X)), €& AAFHER, 1A
o} gttt= 59 7lEl BFEHe HPEYE A Forr He FHol Yo AARAY
gk &bt

t}%t guinea pigoll B]3] volunteerviti I F-Mo] thE 3 AL Hef it 7
Aol g olo] dYg MAHF ¥yt gaFHL T, FH FHA 1 AF
(melanization) o] #2377t X &8 Fx o2 old 3 volunteerE 9 o]
g7} AP Eojof gttt Fo] HyFHolw, FAadel 9, MED(minimal ery-
thema dose) v Z4} MMD(minimal melanogenic dose) ¢} 28l7} " 1 &
o] Wi ol#l 22 FWH melanizationd FEE F Ue AZEE £43

& Aol wasee Andr
2. AFel Kolof o8 IEMT KM LMol WS

HRAg Ad, 2= 9 FHHoo =Fo] M ZFEAe vAe o F
A APt 98 (EA 4, o4&} 5)ell A Ark B 99 L—values} MEDE
193 790 23 =A% ZAFA(HE 6), L—valuex ®HZo|7} ¢ ¥ MED
Fe 1€Q7C)F 79Q29T)ANA ZHzh 1.08+0.229F 0.89+0.2002 799
MED+= 1¥€e) dl&] <F 18% A uvElRtown, o] Fukuda §99 A (35T
o] X9 MED¥E 5C9 50%, 23Cellxe] MEDe 4 Ce2l ¢ 65%)9 & 5Ho
A FEEE AE ¢9 3, 2 717EES AYgAde =2d AL EHRY HR
Aol Wzlel MEDXE Eole Hoe & 93¢ FX Z3tgth

o
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# 6. MutFe| AHE LI MEDXO|

VoL, No. 19 (RT 17°C) 7€ (RT 297C)

L % MED L g MED

g7 1 67.8 0.82 69.1 0.78

2 63.9 1.28 65.6 0.71

3 63.5 1.08 63.9 0.87

4 62.0 1.35 61.2 0.87
R 64.3+2.5 1.13+0.24 65.0+£3.3 0.81+0.078

o7 1 67.8 0.88 67.1 | 0.78

2 68.1 0.88 68.2 " 0.69

3 66.5 1.28 66.8 1.30

4 64.5 0.88 66.2 1.11

5 66.1 1.28 64.4 0.92
o 2} F 66.6+1.4 1.04+0.22 66.5+1.4 0.9640.25
AP 7 65.6+2.2 1.08+0.22 65.8+2.4 0.8940.20

3. Xt =ALof 2fF IR HEY IS

E 74 A d¥ZAIApe LA FY EHNREHA ERIE suntan
(melanization) ¥ 1 3 &5 £5 & #H&AF Ao Z, Multiport—6000] AlL
El& UV Intensity and Erythemameter2 2z} probegl A MA =& 6%A (2.0,
1.6, 1.28, 1.04, 0.82 0.66 MED/min X+ 4.0, 3.2, 2.56, 2.08, 1.64, 1.32 MED
/min) 8 ZA% 5 Au zF Fof 187F 2AIs R, 1 oA WHalE dF
717t ¢t Chromameter CR—1000.2 &A% AHo|th AlF T AgA RA}
Zof ot G Holve YA AYM FARA] D’ value(Blue— Yellow) &
Aol zpolZb e WA ‘L’ —value(Black— White) ¢} ‘a’—value(Green—Red)
£ 44 1-2F9} 24—48A170) peakE olF 3 1 WFX I} AFV AH
o] (fig.2) suntan Al 2 Z43 Rod AFoz FREMo] Hile FHE &
F den(d, EAxe Late AAE), UV Dosed 2.0 MED/mino] 4o 2
ZAE 7ol EZ(exfoliation)o] dolgel= BT 2 Aol EE
o] Algol] ojM 8F7tA] A &= AT
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H 7. MM ZAMA| dYE D FAe HEe} 35

Al 7+ A 3 Chromameter Value

Vol.No. |/ |d & | F4 H a1
% 1 [24hrs|48hrs |lweek2week3week|6week
1 M | 55|40 1594 — :52.3 56.5|58.5(60.8 gxols HAo 2
(MED 3.2'594 | — |53.6|55.7(/60.2161.0 2w oo
=1.28) 2.6 160.1| — |54.1|58.4|60.1/61.2 K e
2.1 1. — 1594 .7162.1165.3
61.0 60.7 621 653, o 1y
1.6 161.7| — |58.4|60.6|61.9|64.3 N
Ago s IHE
1.3 609! — |60.1|61.0]62.0|63.3
C%x2/644| — |63.9]64.263.965.0 o =63.7
2 M | 30 | 20 |62.4|60.7 |57.5160.8|61.8|64.7 §xo = £}
(MED 1.6 |65.3164.5160.362.8|64.367.0 Aoz BHE
(o] O—-‘
=0.82) 1.28 | 64.5 | 65.1 | 61.9 {65.1 | 65.0 | 67.7 g eke
wn

1.02164.6 | 65.4 | 63.7 | 67.0 | 66.7 | 66.7
0.82/67.9 | 67.5|66.0 | 68.067.7|67.3|xS2E A9
0.66|68.1 | 67.7 | 66.8|68.4 69.0|68.2 | &35 %% e
C#*2|67.5|68.1|66.9|68.0 68.1]68.0 HHE=67.8

3 M | 26 | 4.0 |57.6 | 57.9 |57.4 | 58.7 |58.9 | 62.1
(MED 3.2 | 58.3 | 58.8 | 59.7 |57.3 1 60.1 | 61.9
=0.66) 2.56|58.3 584 |60.3|58.7 60.4|62.8
2.05|58.8 |59.4 | 63.5161.9 |63.8 | 65.3
1.64|60.6 | 63.6 | 64.4 | 63.6 | 64.4 | 66.2
1.32160.9 | 63.4  64.6 | 63.6 | 66.0 | 66.8
C* 2/66.366.0 — |66.2/67.0|67.9 BT =66.7

4 M | 26 |2.0 |60.8|625|59.1|60.859.8|62.4|8F7% 3EU¢g
(MED 1.6 |60.4|62.0|59.5 60.9|61.2|64.9 83 A2 AA
=1.28) 1.28163.2 | 63.5 | 63.8 | 63.6 | 65.2 |65.2 | o2 3EE
1.0264.9 |64.6 | — |65.3(65.9|66.6
0.82/65.2 | 65.3| — |65.0 66.0]65.5
0.66|63.9|64.9| — |64.564.9]64.2
C#2|66.1|65.5]65.2|65.7|66.3|66.0 B H#=65.8

1. Aute] Z+ Bo] AL Aol FALHFE Erythemameteridel +=X&2
A
*2. A AL FASIA e thFRE 2] Chromameter Value(L—value) 9.

8F7tA BFoz
HEHA S5

g0l Aol B4
oz 5% g

37 Ao B
o= 3EH
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Fig. 2 Xt2|M ZAFA| YASt= Erythema®t Tanning(melanization)

(A) A ZA}L 2443 F (B) A=A} 85 F
(R zA E  No.lBE &AW 2.0, 1.6, 1.28, 1.02, 0.82, 0.66 MED/min)

4. 23| ERO| oE MEDS| 0|

Z s31e] AthE < Biological Activity® ol r] $s] A3 fluores-
cence tube& o] &3l MEDE 2# 3t ZF #99 intensityE Waldmann UV
meter2 &3 3] Solar Simulatore] A#¢} vl walgth. ¥ 8o VeI nisl 2
o] z} #FYel MEDv+ Waldmann UV meter ¥ UVB detectorg] 1&< UV,
detector2 AT w] xHFo] 1,995+4+396 mJ/ch, Solar Simulator’} 1,379+
348 mJ/cio] A 1 fluorescence lampr} 210+12.8 mJ/cdE2 7} 2 gkth

dutH o2 UV metere 1 detector’} 3% o] &3 (wavelength dependent)
o]7] W& 1IMEDS ouAE Auxz2 Yelrzle a3 Hol glA &o
1} Waldmann UV meterE ¥ &3 thEE 9 UV meterv AlFe] &4k spec-
trum(human skin action spectrum)®3} §-A}&HA4 IAHPen =z UV, S E
2 biological activityE& AlAtsldE, A4 & 12 E o Solar Simulator &}
fluorescence lamp7} Z+2t 1.49F 9.50]A ). o)A Y 492l biological activity 7}
Ztzt g AL & FYe] WA spectrum?} energye] ZE7F thEdle] 719l
3to], 2 A3 A AFL-F fluorescence lampi= UVBTle] o}y UVAS UVB
g Ad%Fe v &(UVA/UVB=6.8)Z ©lg] =aAg Holmz UVBTto zut
ZAIE 7 ET} biological activity7} k& @olz & 7HeAol Ut of&d
F99 Zx(Solar Constant)”7} ¥FolA4E T biological activity?’} S 3 A}
Aol ®EA RAGARNGAFL] SPF SAHX 7L EotAe Ao emz
(data= A AIBIA] &5) 7Hedtd Bl SFH vt FId& Agsls Ro] wt

feREmfb22ess 5 17 8% (1991) (13)



FAstele g

I 8. 0| TE MEDR *to|

Light Sources MED(mJ/cif) Remark Blolc?g%cal
Activity
Natural Sun Light 1,995+ 396 UV, 0.8 mW/cid 1
Solar Simulator 1,3794+348 150W Xe Arc Lamp 1.4
{Multiport—600)
Fluorescence Lamp 210+12.8 UVA Lamp : 7 tubes 9.5
(Waldmann UVB Lamp : 2 tubes
PUVA—800)

5. 92 uale] Ak A H TALG

1989d 94 F B 1990 8¥71A] ME& Aol FAEE A FxE 1
Fd A o2 UVA 9 UVBE Uxo ZHHF AR 7ted 315%F 1% &
< AYH FEE e 1249 EAHX HFE fig. 39 vEgWon, 147ty
Al e ALY ZEWBLE fig. 49 EART A7 AYH A FES
12€9o] UVA 2.0 mW/cid, UVB 0.32 mW/ci2 714 woton 790] UVA 8.8
mW/ci, UVB 1.17 mW/ci2 713 =A el

Fa=z 1990d 7€ 9¢9 YA Zx2 3F9 Sunburn Unit(1S.U=
1MED, IMED+ Waldmann UV meter®] UV, detector2 ¢k 1,995 mJ)E& A4t
St A ko] ok 15A1Z o8l o 31FF s}F o] FE 641710 : 00—
16 : 00)&<te] HaF = Zxe 2vlole £ o3 Zolmg thek 20 sun-
burn unit o]stzt B 4 AL mHA FIUHAIFNA FLdHeoz HFaF
SPFARle =xd A7} 2452 ¥ & ALY 244)E 1838
gz 20 Jx¥ R A"

TERERICREEE 5 17 37 (1991) (14)



Fig.3 Annual UV Intensity in Korea
(1989, 9—1990, 8,12 : 00,Seoul)
UV Intensity (mW /cnf)
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Fig.4 UV Intensity Change in a Day
(1990, 7. Seoul)
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V. 4 &

HZ @79 wslel oMo et Q4 Wale] ©@E Sun Products¢] 4+
3] AE AFF Q0 L3 & Solar Simulatore] 213 model9l
Multiport—600 Solar SimulatorZ o] & 3% Aol o] SPF 24¥ e #ddsln
A B Ao Agedd. AxAaa Multiport —600< o] &3 SPF=3 system
o ZIEEel v SHAS AASGA dEANEH o yE Ans
T T REe AMEE YYdel A

718 2 AT #AE AN dARE e p

1. 9520 A =
SPFAR= £4 Yelve 2ol A, —r!'ﬂ"]'ﬂ‘ *]"“’L(%xl )l o
SPF d#e] 7]%o] & White Type I Skind} ¥]=8 7% '%
Plg Sk1n°ﬂ IGH MEDZIT\:’: = i]’°]7}‘ uAMOl’]' 79]?—4 .__:,;5.
FEFHE Aoz eyt

7}2 Guinea

dghod, #-9]

Mol goo
3. 9% MED$} SPF 243 349 589 %45 ¥ 2349 a7ex
& A2

o] 9¥e wol Momz SPFE
Hl &gk WA} SpectrumS e #FYS Helm, BHeEw
Al _76.7545}-‘\:‘: Aol " slt)

4. FEUS AAH(FUE)Y A9, AYH AT Zo SPFa= AR m
MEDS2] o] MMD(minimal melanogenic dose) % I LAk 318, ALYH 2]
#2 ML E o] :# 5t Sunscreening Agentse] Z759 e AR
z 07}_ o) oaa]_ /K}-_\?,_Ht}

5. f&uete] 47 x2AHE AU FEE 6, 7, 89o] g ko,
1 AL 2ol e @ JFodE 49 ANBAZe) SPFA} 204
=9 $gstees Azan.
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