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Abstract

Many methods of in vitro SPF evaluation have been developed in order to
measure SPF of sunscreen products. In this study, we compared two
spectrophotometric in vitro measurements using the skin cast made of Luviset
CAP-XR resin and TransporeR tape as substrate with two in vivo measurements
using guinea pig and human. And we also observed the radiation reaching on the
earth's surface in Seoul for one year and the change of the primary skin irritancy
along the change of SPF value. According to the our research, the first, in vivo
measurement using guinea pig had the close agreement with SPF measurement
using human and showed the tendancy that guinea pig SPF was lower than human
SPF. The second, there was the good relationship between in vitro SPF by using
TransporeR tape and in vivo SPF, and it is possible to predict human SPF from
Protection Index(PI) by using tape. The third, it is thought that SPF 20 is
reasonable value because of UV intensity in Seoul and the primary skin irritancy
of higher SPF than 25. So we propose that it is important to distinguish the
sunscreen product having higher than approximate 25 from the category of general
cosmetics including lower SPF sunscreen product.
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Luviset CAP - X R resin 2 |IR28t £ skin cast ME U A|Jg T 2

Skin cast® AR A HEE g2 &4 G F AZRA 98
SilfloR (England Flexico Developments Ltd.) & negative replica
£ HEAY. vlE AZE Luviset CAP - XR (BASF) resin &9 (®1)
€ negative replica 99| 3 - 43 giA =3t HAxdE skin castE
negative replicaZ ¥8 ZAAYHA BAU in vitro 439 7132 A}
&3t AlE AlEe 93F (2¢l/cm?) 22 skin castd] ¥ =X &Y
o},

E 1. Luviset CAP-XR solution

Luviset CAP-XR 25.0 % (W/V)
1, 3-Butylene Glycol 12.0 % (W/V)
Ethanol % 100 %

Transpore™ tape & Alg TXE gy

4x4 cm? HAAZLY FHo] )& plastic Bl F 5cm Transpore™
taped €9 in vitro 4% 7132 A$S9T. ANE 93 F(24/cm?) S
taped] ILF =X 3P,

In vitro X4 Aok 50f £F 4y

A z8 skin cast® taped AYA Ad FHE fig, 18 2L 7171
o] &3t FPtATt. Light source & Multiport Solar UV
Simulator model-600 (USA, Solar Light Co.)& UV meter2&
Waldmann® UV-Meter (Germany, Waldman Medizin Technik) &
AH&-3F4 T, '

Multiport solar UV Simulator®] emission spectrum< fig. 29)
¢} 229 Waldmann UV-Meterd 2% Amaxe UV, detector A%
300nm, UVg detector 2% 315nm °l#, UVA detector £ UVA ¥
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Figure 1. Diagram of the used radiation system.

¢ F539. A8/ ¥ skin castE & 1 I AY9H ERFE &3
81 tapers EXH 4x4 cm?2 HWAUGAN 3 47t FXA @A 103
Z2Asod BF AYH FRFE SFIF o A4 Ad Ade PI AF=
F3tA .

UV transmittance of uncoated skin cast or tape

PI(Protection Index) =
UV transmittance of coated skin cast or tape

In vivo XM Xgh X|g=2] £H

A 2t R MM MEDE &337] §18td 94 Chromameterk
CR-100 (Japan, Minolta Camera Company)& °]€8 % (back)¥
A AR D Auk ), 92 47doM A 3FHE d9HeE A%, I
2Ae 28l HF L, a, b &S T+ U, Erythema UV & UVA
Intensity Meter® o] &38te] Multiport Solar Simulator®l % probe
o AN Z=E 6vdAE A (25% FH, < 2.0, 1.6, 1.28, L
04, 0.83, 0.66 MED/min) 1% < A94g AT, AAE ZA
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Figure 2. Spectrums of Solar UV Simulator Model-600 and
Solar radiation.

g 20 - 28AI1%t Fo| Fit(erythema) LA FTE B|FASt F2Fw
(MED : Minimal Erythema Dose)g T3 29, T4 WU
guinea pig 10vtg)olX A2 FwHE £33 (guinea pigd Z$=
& A& F A/EE7]IE shavingd AFAA Ha 6AZF Fol A9
AY) guinea pig® MEDZ ¢ Z AFRZAE groupd 5-1082
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sle]l SPF 4A3de FDA standand?! Homosalate 8% lotion ¥ 7lEt
28 AFAEE 2.0Md/cm29 £Foz TI¥I 30E Fo 4 Ax9
A ZABIL (duldd FHE FEE 39 A4 SPFAE o=
st A3tE 25%% F3E 6DAIY AgH AL AlZter ZA), 24X
Fo| o wgg #EAEA ZF AJgo A AAAFE YoM 3 F MED
g ulgeo® IS, TY WYL E guinea pig(TEHR 5-109te]) ol A
9] SPF& 233t

Alg =XA el MED

* SPF =
Alg ¥ =X Ale] MED

HARAZE 26 - 554 EA 218 FH 20 - 3441 AR 139We] FAEAe
o, d¥FE2 = AF 400 - 500g 9 H4 guinea pig 757+l & At43}
Kot

fejuzt A7 XpejM =Alz

Waldmann UV Meter& °] &8 HFe X &Xwo] ZAHE ¥ F
o AAAFE UVAS UVBE Yo, 19893 9€9%H 1990 8¥47A
ddz7t, 4dFd FoE IV H®He 32 "o oI RE AYARA 24T
BXHe= A,

A& xtolol| o5 m R XM ZbpH ol Rfo

FA% Ad, 2= 2 W9 =& F= Fo] MEDY vlNE 9%
GotE7] 3 @A 5%8F oA 5%E A AHAu 299 Ry
MEDE 193 794 &% &334

XM Xt ®EQ mFof cie NN AlE gy

204 - 284 A4 159 & Yoz AIFARE Finn chamber
(Filand, Epitest Ltd.)wWo] A&AIZ] T AF 292 Aut 2o ¢lo]
Micropore® tape(USA, 3M Company) 22 24A% AN HE
g AAT F AN 242 Aloje] AlE R g @A AR gL
A HF IRY JF3 (International Contact Dermatitis
Research Group:ICDRG)S &l wa} 3 ATH(E 2).



¥ 2. International Contact Dermatitis Research Groupd #37|&

Grade Score o A 71 F
+ 1 Sddz2 e, mud FE
+ 2 3t ZWH(ASFTE FusiRIgE), &9, 73
++ 3 70}_§1- ‘?l‘%(‘é-?g-% %E’l‘él})y %‘i‘l’ :T'-Z(ly Z‘\-"}F"E
+Ht+ 4 ¢ 23 FANS, FERS
- 0 4
111, HEFER

In vitro % in vivo X2l Xzt &3

In vitro 2 in vivo A8 AHEE A AlEE E 3XHE, A4 A
A 24 UV absorber?! Escalol 507 (Octyl Dimethyl PABA), Eusolex
4360 (Benzophenone-3), Parsol 1789(Butyl Methoxy Dibenzoyl
Methane), Parsol MCX(Octyl Methoxycinnamate), Uvinul T-15
(Octyl Triazone)® UV blocker?! TiO,(Microtitanium Dioxide),
Kaoling && A& oA Ad Ad& Awm 4 AdAZ dd /€
Aoz FAH itk Z A5 M Ad AHAE in vitro AEY 7
£ PI® in vivo A& SPFeg IEAEFen (E 4: UV2l, ¥ 5:
UV6, & 6:UVA), 53] in vivo AEFH ZAF FA} & taped ol &3
PI &% in vivod SPF A& 9] AXIRE fig. 3¢ et a=ln
ol Zte] Y& F A wWE Pl gtez FEH AqA=HE UA SPF AFE X
4, B 5 2 % 69 Feger, E 7de & AF ALY A@ AFE R
Al Bt A o

2] Liate] ¢iZh XejM ALY

19893 99 %E 1990¢ 8E7A A& A zAHE A4 FEE
139 ¥4 o2 UVAS UVBE WFel 3T 33 712U %% 73
e A ZEE Ze 1249 A HIEH 1433 Azt g A9
A ZEWIE fig. 49 EARD. £33 AL A FEE 129 UVA
2.0mW/cm?2, UVB 0.32mW/cm? 2 7} ws3ken 7€o] UVA 8.



8mW/cm?2, UVB 1.17TmW/cm?Z 7}F £A4 UYerst.

AE Aolof ol x| eAmh Xt Z4d el Xo)

545G Ad, % 2 WEdY o] AAH FeAd nAE FF
A d@sAd. 9% (FA 4, dA H)oA HAH ¥He L-value &
MEDE 1€3 7€) 28 533 27 (& 8), L-value & Exto|7t qle
¥rd MED #2 1€ (17¢) & 7€(29¢) oA Z2z 1.08+0.22 < 0.89
+0.20 22 799 MED+¥ 1€ vl&] o 18% A deigten, 1 7|zt
T AL =2E A2 2EV] HgR49 ¥Hg MEDAE ®ole Hd
€ & 9%% FA s+

Ao xgt HEFE2 mFoll oigh Ay

XA Aol ArEE Age A3 45 SPF#2 & 109 &7]1H3)
oo, Algel AW SPF ol weh A4 g AFa AR dA A5 A
d< & d3F, SPF 3o &8 5 o7 A5 ¥ ¥kt (fig. 5)

V. & %

QA G AFME ol SPF A& AFA Astes 53 $HH
Z3ZA 9 24 wet & AolE Yeled, 3] in vivo SPFE 349
2AMoRE Fd9 FFE IAXY tddd ¥ oflg FHA 2%, &
T 59 BAZAF UV A F8H], FARE 83 #d, AREE,
Agase 2 exEel fon AA AFA &IFHY BAU ok 10,10,
12) ol 3t EAE ¢&f JiF R/ in vitro ¥Eel MEEH AHEEHI
o 7}%& in vivo THIH} F LAt He HHE AL =Hsn
Atk GutzEoz THo] HEg JAE ol &% in vitro U 4HA SPF
AFe FBRBAZ FX @7 g FE EHo] A IR 2L skin castrt
Edol HPEA &L Transpore™ tape 5& Algstd AN A &3
E AT v o] B AFoAM e guinea pigd AAE FF in vivo W
W3} Luviset CAP-XRresine2 A %% skin casty Transpore™
Taped AM&3¥ in vitro WEE NZ vlzstnzxN #eHQA SPF &%
W g ActstnA A4E-& HAAEAt. B Ao AH8¥E Luviset CAP-
XRe} Transpore™ tapee fig. 63 #Z°] SPF &% A& 99 (290-



F 3. 22l AebAlY] AlH A

S I S S I
ho Escalol | Eusolex | Parsol Parsol Univul Ti0z Kaolin
507 4360 1789 MCX T-150
1 Honosalate 8 % in Base
2 0.4 1.5
3 4.0 0.5 2.0 5.0
4 4.5 0.8 7.0
5 0.5 1.5 5.5 2.0 2.0
6 0.4 1.0 7.0 4.0 6.0
7 0.5 2.0 7.0 5.0 5.0
8 4.0 0.5 2.0 5.0
9 4.0 2.0 5.0 2.0
10 3.0
11 5.0
12 10.0
13 3.0
14 5.0
15 10.0
16 3.0
17 5.0
18 10.0
19 30.0
20 40.0
21 50.0
22 Base
23 =] AA} 38%
24 ] AxP 36%
25 i BAl 45%




F 4. Waldmann UV-Meter UVz; detectoro]] &J¥F zx}9]Ad x}etA)e] in vitro PI
in vivo SPF.

In vitro In vivo Transpore Ploj 23t
No PI* SPF o] A} SPF x| 4=**
Skin cast Transpore Guinea pig Human Human Guinea pig
1 5.05 3.21 3.9940.59 4,40+1.55 3.90 3.88
2 6.03 1.82 2.28+0,. 46 2.5440.47 2.18 3.02
3 27.08 3.92 6.40+1.14 NT 4.78 4,32
4 44.97 7.99 11.50+1.70 14.74%4.57 9.83 6.84
5 44.14 9.11 11.89+2.90 NT 11,22 7.53
6 117.25 20.75 16.15+1.07 14.97+5.20 25. 65 4.73
7 15.02 21.47 22.08+2.23 24.77+15.4 26, 54 15.17
8 75. 83 24.26 26.20+3.71 40.30+12.1 30. 00 11.89
9 40. 80 25.17 33.10£5.91 NT 31.13 17.45
10 5.38 3.83 1.5710.16 NT 4,67 4,27
11 8.41 5.32 2.50%0.30 NT 6.52 5.19
12 13.11 8.16 3.5940.35 NT 10.04 6.94
13 21.67 8.59 2.9140.37 NT 10, 57 7.21
14 4.96 16.71 3.5940.29 NT 20,64 12.23
15 44.24 18.48 4.4710.44 NT 22.84 13.32
16 9. 46 7.62 2.98+0.33 NT 9.37 6.61
17 12.95 13.06 3.05%0.55 NT 16.12 9.97
18 6.51 18.36 4.2040.43 NT 22.69 13.25
18 147.00 41.41 20.30+4.28 NT 51.26 27.49
20 224. 33 47.03 32.20%1.13 NT 58.24 30.97
21 132.00 50.13 33.10%+4.31 NT 62.08 32.88
22 1.50 1.19 1.20+0.21 NT 1.40 2.64
23 37.45 12.97 11.094+1,17 NT 16.01 9.92
24 52.20 1.11 14.90+2.26 NT 1.30 2.59
25 21.03 9.10 NT 7.4540.88 11.20 7.52

UVay Transmittance of Uncoated Skin Cast or Tape

*! PI(protection index) =
W2y Transmittance of Coated Skin Cast or Tape
NT = Not tested
#% : TapeS o]&3} in vitro PL&} in vivo SPF Zt2] regression equationo
el H3FH  SPF 4.
Human SPF 1.24 X (Transpore PI) - 0.08
Guinea pig SPF 0.618 X (Transpore P1) + 1,90

HWon
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X 5. Waldmann UV-Meter UVg detectorof 2J3%t x}@]M xjgtAle] in vitro P1 W
in vivo SPF,

In vitro In vivo Transpore PIof 2|3}t

No PI* SPF of| A} SPF**

Skin cast Transpore Guinea pig Human Human Guinea pig

1 5.19 3.36 3.9940.59 4.40£1.55 4.05 3.44
2 5.28 1.81 2.2840.46 2.5410.47 2.34 2.43
3 24.92 4.10 6.4041.14 NT 4.85 3.91
4 40. 57 8.08 11.504+1.70 14.74+4.57 9.23 6.49
5 37.27 9.42 11,.8942.90 NT 10.71 7.37
6 122. 40 22.27 16.154+1.07 14.97+5.20 24.85 15.69
7 15.61 22.78 22.08+42.23 24.77+15.4 25.41 16.02
8 78.80 29.84 26.204£3.71 40.30%12.1 33.18 20.60
9 41.16 25. 46 33.10£5.91 NT 28.35 17.76
10 5.39 3.83 1.57+0.16 NT 4.56 3.74
11 8.40 5.27 2.50%0.30 NT 6.15 4,68
12 12.91 7.97 3.5940.35 NT 9.12 6.43
13 21.58 9.11 2.9140.37 NT 10.37 7.16
14 4.78 16. 81 3.59+0.29 NT 18. 84 12.15
15 48.70 19. 46 4.47+0. 44 NT 21.75 13.87
16 9.02 8.70 2.98+0.33 NT 9.91 6.89
17 12,75 14.38 3.05%0.55 NT 16.17 10.58
18 6.54 18. 34 4,20£0.43 NT 20.53 13.15
19 147,14 35.61 20.30+4.28 NT 39.52 24.33
20 234.60 45.74 32.20%1.13 NT 50. 66 30.90
21 143.75 50.07 33.10+4.31 NT 55,43 3.7
22 1.46 1.13 1.20£0.21 NT 1.59 1.99
23 38.14 13. 46 11.09+1.17 NT 15.15 9.98
24 47.25 1.08 14.90+2. 26 NT 1.54 1.96
25 20.91 8.81 NT 7.45+0.88 10. 04 6.97

UVs Transmittance of Uncoated Skin Cast or Tape

* Pl(protection index) =
UVe Transmittance of Coated Skin Cast or Tape
NT = Not tested
%% : Tape& ©]|&%t in vitro Pl 2} in vive SPF 7}8] regression equationo
ohel A sk SPF 2|4
Human SPF =1.10 X (Transpore PI) - 0,35
Guinea pig SPF = 0.648 X (Transpore PI) + 1.26



H 6. Waldmann UV-Meter UVA detectorof o3t 212} xjgbxle) in vitro Pl 9l
in vivo SPF,

In vitro In vivo Transpore Ploj| 2}3%t
No PI* SPF o] A} SPF**
Skin cast Transpore Guinea pig Human Human Guinea pig
1 1.48 1.11 3.9940.59 4.40+1.55 4.80 7.59
2 2.02 1.21 2.2840.46 2.54+0.47 5.33 7.64
3 6.56 1.97 6.40+1.14 NT 9.21 7.97
4 4,18 1.80 11.504+1.70 14.74:+4.57 8.37 7.70
5 7.45 2.73 11.894:2.90 NT 13.17 8.31
6 17.85 5.17 16.15+1.07 14.97+5.20 25.70 9,38
7 3.78 5,23 22.08+2.23 24.77+£15.4 26.00 g.40
8 23.23 6.39 26.20+3.71 40.30+12.1 31.95 9.91
9 10.70 11,12 33.10+£5. 91 NT 56. 26 11.98
10 0.98 1.01 1.57+0.16 NT 4 31 7.55
11 0.97 1.03 2.5040.30 NT 4.41 7.56
12 1.00 1.03 3.59+0.35 NT 4.43 7.56
13 1.69 1.57 2.91+0.37 NT 7.16 7.80
14 1.96 2.90 3.59+0.29 NT 10.38 8.07
15 2.11 2.40 4.47+0. 44 NT 11.47 8.16
16 15.58 12.92 2.98+0.33 NT 65.52 12,77
17 20.90 22.75 3.05+0.55 NT 116.05 17,07
18 10.73 27.51 4,20+£0.43 NT 14¢.52 19.16
19 107.89 36.27 20.30+4.28 NT 185.53 23.00
20 139.00 39.75 32,20+1.13 NT 203. 49 24,52
21 139.50 47.74 33.10+4. 31 NT 244.49 28.02
22 1.64 1.11 1.20+0.21 NT 4.82 7.60
23 5.87 3.48 11.09+1.17 NT 16.98 8.63
24 3.65 1.04 14, 90+2.26 NT 4,46 7.57
25 1.64 1.55 NT 7.45+0.88 7.10 7.80

UVA Transmittance of Uncoated Skin Cast or Tape

* Pl(protection index) =
UVA Transmittance of Coated Skin Cast or Tape
NT = Not tested
*¥ . TapeZ o| &%t in vitro PI &} in vivo SPF 7t2] regression equationo
utet 233y SPF 3k
Human SPF = 5.14 X (Transpore P1) - 0.89
Guinea pig SPF = 0.438 X (Transpore P1) + 7.11

—16—



Human SPF

Guinea pig SPF
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Figure 3. Dot plots between Transpore Pl and Human SPF(A), and
between Transpore Pl and Guinea pig SPF(B).
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X 7. Invitro PI1 &} in vivo SPF 7}e] correlation coefficients.

Detectors Skin cast(P1) Transpore(Pl) Guinea pig(SPF)
Transpore (PI) 0.812

Uz Guinea pig (SPF) 0. 747 0.799
Human (SPF) 0.475 0.867 0.957
Transpore (Pl) 0. 809

UVs Guinea pig (SPF) 0.748 0.818
Human (SPF) 0.479 0.908 0,957
Transpore (PI) 0.910

UVA Guinea pig (SPF) 0.671 0.567
Human (SPF) 0.755 0.882 0.957

£8 Wufe] AR 1243 VED Ho)

1 ¢ (RT 17 °C) 7 9 (RT 29 °C)
Vol. No
L 3t MED L 3t MED
W=} 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
gzt HF 64.3+ 25 1,13 +0.24 65.0 + 3.3 0.81 + 0.078
ojz} 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
oz} BF  66.6 + 1.4 1.04 + 0.22 66.5 + 1.4 0.96 + 0.25
A BF  65.6 + 2.2 1.08 £ 0.22 65.8 + 2.4 0.89 + 0.20

—18—



0UV Intensity{mW/cm )
A 8.8

kM)

1 ] 1 i
1 2 3 4 5 7 8 9 10 11 12
Month
—— JVA —— uUvVvB

UV Intensity(mW/cm ) Temp('C)
0 BZ5 36
J B 5 o
p— 8.3 30
sfrs 8.0 1
4128
5.8
6r =220
4 115
110
2 -
) ) 9
0.83 0.98 091 05915
089
i 1
0
.00 12:00 14:00 16:00

e
— UVA —UV21l 5 Temp.

Figure 4. Annual UV intensity in Seoul(1989.9-1990.8 12:00, Seoul)(A) and
UV intensity change in a day(1990.7, Seoul)(B).



¥ 9. 3B dx 32 Ay Ay U AE SPF x|

Aoy Aeka]

Al A SPF x]<=*
No

Eusolex Parsol Parsol Ti0Oz Kaolin
4360 1789 MCX

1.39+
8.75%
14.39+
21.31%
28,55+

Bas

e
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5,
7.
7.
7.

O UV W -
oo ocwm
N O O Lo

0
1
1.
2
2

W =o
coocwvwm
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7.52

33.40%10.52

¥ SPF A4 AMRE AMR T Z. (A} £k 5-6%)
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! 2 No gf Form fa
. U
M Number of Responder O\ Score”®

Figure 5. Primary skin irritation of the tested formular,

No. of responders X Grade

%*. Score =
Total No. of volunteers X 4
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400nm) 9l AP FFE RolA] Fth

Ad Add 93t in vivo A3 UM guinea pig AFEIH
FBBAZ WS Fom (1r=0.957), At#HS 247t guinea pigddMe 3
A8t} ¢ 1.38 A B2 Aoz Veiyt, Ao w2 AlgdAMe &3
< dAlEe A$ guinea pigoiAe ARG <F 20-30% A AEIE
Ao] ntFFsta @ Alg®rd, 2831 homosalate 8% standard lotion®
FDA®l 4.24+1.14 AF¢ F 4dXHE ZALE Hol 2 AFd A&R
Multiport-600°] in vive SPF £%d & XFddza ZzZdd, o
AFEE o] 88 23 uhAd oA guinea pigel Bl HFAvith o R4 o)
gza A g Fedel g8 old did MR W=zt a3Ha, &
¥ 23A] 1 A2 (melanization)°ol 2% 71 AE£E £& JorBZ ofd
3 volunteerE9] ol&j7t Moo Frhe ol FHoln, [AQ9
7%, MED(minimal erythema dose)® ¥4 MMD(minimal
melanogenic dose)9l 2uj7} Hu{13d) I FREo] uj$ o3 fmz Fulky
melanizationg FEE F & BEYP S A3 e Ao dgstge Ala
0=

In vitro X189 YolXE E 4, 5, 6, 79 Z3 AHH, Luviset
CAP-XRZ WE skin cast® ©] €% Pl 9419 SPF A% s 484
o] AATH(UV,y: r=0.475, UVg: 1=0.478, UVA: r=0.755). 2 °o|fZ
£ negative replicaZ®¥ skin cast® wold o y7ie £33 4A
T¥HE A8 Y3 Ze 383 ueE 39 skin castd FEE
48 FAdn BZEr}t. Transpore™ tapeE ©]&%F in vitro A3
W2 Diffeys8d 23 ALHALH 290nmelA 400nm7HA =& Ad
E3E& 25 Agsted SPF A$E Aoy, E AFAdAME
Waldmann UV-Meter9l UVA detectord] 9% Transpore™ tape2
PIsg QA 2 $E SPF A4 ol regression equationSZ FE A5
£ QA SPF7F 203.49, 244.497} o] 4A didses ARt & Ao
7} 9lem2 UVA detector o 93 &=+ UVAE UVy,y3 UV6
detectord] 98 F+HE UVBED A SPFe 98¢ vXs =7t
Az ALE. @9 UVBO 9% Transpore™ taped ©]&& Ple
o1&} guinea pig SPF$% A @Al &o} AdF2E 455+ SPFASF
s} ASE SPFASF el & )7t giditta AlsET. a8 A9A A
g4 7t 242 TR dE AR 10-229 AS UVBY X AFde
TiO,, Eusolex 4360, Parsol 1789, Escalol 507 €°1¥, UVAS A&
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Figure 6. Spectrums of Luviset CAP-XR solution(A) and Transpore™

tape(B). The Luviset CAP-XF was dissolved in ethanol at

a concentration of 2.5% (w/v).

Transpore tape was adhered

The spectrums were measured in a SECIL

Instruments CE5501R Spectrophotometer.

to photocell.

&3 TiO, Parsol 1789, Eusolex 4360, Escalol 507 «°lit. =37
ool A#T RE skin cast ETHE.Transpore™ tapeE ©| €3 in

oY A9M AEA 7L FHE Aol oM ADA ¥SFH guinea pigE
o] &% SPF A4, Transpore™ tapeE ©]&% PIzte] A3 FARA

£ ez 9t



vitro SPF &%l in vivo SPF A&& d&3sted o #8308, Pl
°F 1.1-1.280 & oz AIF SPFAIFE A48 idxa A4dd. a8
U 29 F4A (UV absorber) 7} obd TiO,22 A 2dAe A
EdE 43 NFEY A9 E SPF AF7 AAN, A4 £38 A7
A SPFe} vtz AZE & givte EAANL 443 23 tda 4AR
. 2822 A A AFY e oA AfRE AeH Ao A}
gol}, 74l ¥MA T o8 FH A S BEFHoR AL B
Alge SPF A& €31 @ gt FEAHOY AA AEE srAd)
Transpore™ tapes}t Z& substrateE o]&3td SPF A$E AAsx
H g8d AET FE X2 AA in vivo SPF 48L& AAss o] nigd
Astel g Ayzdd,

2 AGAE el oA HILE o] L3l SPFE & 3o
AR Fge) @Fo] AFE ALY F gloy HAAHoez HYRE o4
SPF &3 70 S3A, ALY BFL A7 o] 5 B EA7F
o, azE2 B dAFdaE 3e AYH ZAFE 2AEI AF g
ol &3tnA Y. dAFoZ 1989d 9¥ FH 19908 8¥7AR A A
el RAMHE AYA MA71E 1 FY HHez A A MR A e
of UVAS® UVBE o] 233 43 fig. 49 &H 799 UVEALE
o] 71 o B2 199093 T¥E A9AH ZEZ sunburn unit( 1
S.U = IMED, 1MED+ Waldmann UV meter?] UV21 detector®
°F 1,995 mJ) & Al4tstdE RA|Zke] ¢F 15A13telt df EF Y
7% AIZE(10:00 - 16:00) 5] BHE A Fxeo 2ujdes ¥ nld A
ol22 theF 20 sunburn unit o3& £ 4 Ao, wEN v AN
A ALHez HLF SPFX+ =XH AA7 &24894 g & AAx
(A ZA43)E st EE 20 A=W FE3EE AlRET =8 92
et At AFdAold] % IR M diF Ao Sl ®
89] Z#E Fukuda®lVe A 2xwdAN & 23En 1 71 5%
AL e x&d e IHEA ¥ MEDE Eoled & I9%¢& A &
}ESS BoFa Ut

dutz o2 SPF AFE Eo|7] 93l AT AgAAGAE Wo] AL
34l 89, SPF AFE€ Fole WEe TiO,Z2 UV blockeryt =pejAl
FFAE Bl AM&ste Wl oy TiO, 53 Z& powderE AH§&
FE AFY AgAde] HoAz, AH FFAZE Bol FHESFE Fd
N AFRHEr} ZeiA g dasEe] SPF X447t 271842 92 934
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Fo] AHAE7IE A3t E 97 fig. 594 HE A= SPFAI47}
1.39, 8.75, 14.39%1 A& 1-3& % 159% £ A% 4da A3E vgd o
AR AE ey A8 4%EH = SPFF 2718 £5 9S score’t &
7bele Aoz Hol RLfAM F5A7F UV blockerdl powder® xRt} 323t
Fo Bo; B2 43%S Fo Agdn

Selvet £ A ZALE, A BE AR FFAH L 9F AF
AqFF & AF AHE FId e A S SPF 2004 o: A= ¢
AL FASH AgHE FE3) F9E = ey o, SPF/ A=
2588 8 & AFY Ffole A7 2AF XY HF FFEo] s
3, SPF 302 solar energy9 & 96.7%, SPF 702 98%7} Ad¥dth+
Claytonl¥ el RIX¥ & SPFAZEL A9 Ad &xE F/p04H
E FEAETGE AdA HF g f3gdel 22 AF AR oM WA
TAE 73 Ha7t 9vz Addd. & g 25 ojA49 & SPF AE
< AW AET PEE FAld HFEXNE ALY o4 RRLEE ®HY
stAY, S5 &xoT AlgHojop dttm AZtdd =z A A
AN AF AEL NLEY) g E SPF AFE Eolgies d71EtdEs B
d SPF A% A7t H32F U= =XE AFo] AFoA A AA
HA &= AF Mol 6L Fasigg Alsd

V. #& @

HIZ #7 wWstel Aol thid < Wizl mel 302 AgHE
AESHA B Fd g Al SBH e SPF AF o] ¥os}
A HAATH o7 ALQA A AMEFES /LS Lol Han B dAF
oA FAE AMdE A UH 2o
1. Guinea pigZ& °©] &% SPF AF& UAAE ©]&3 SPF A< w4 ¥

S F#A (r=0.957) & Jepen, Q1A SPF AFEY o 20 - 30%

YHe BAFoE Ve,

2. Transpore™ tapeE ©]&3% in vitro SPF 3L AAE o] &3}
A i B ABBA (r=0.867, r=0.908) F Ro]H, taped PI
o2 R¥ SPF A& d3Fstd AF Mo o] &8 ¢ vtz A€o

3. FE Vet £ 2AEE AYHY Axe 6, 7, 8¥°] M w%oH,
71 A ZALEC] BE T89S VELR dx A Ad A FS
SPFe 203 =9 ZFEsteig Azdo.
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. A AT NG AR SPF A5t € 4% F A9H F4A
o ¥& +% % 94 AIe Srein.

. o4 AT W 250149 # SPF AEL YNHFES H3HE &
SPFAE#E 5ol Az Bojsoior Prtn Aztgy,
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