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Abstract: In this study, ultraviolet protection factor (Sun Protection Factor, SPF) was investigated to provide basic data
for subject safety and research of ultraviolet (UV) irradiation test in the future. Trial subjects (395 people) of skin type
I, I, and I were evaluated according to skin type standard table. After measuring the skin color using a colorimeter,
ITA (Individual Typology Angle) value was calculated. Subjects with 28 and above ITA value were positioned comfort-
ably to be UV irradiated for 60 s and erythema was evaluated 24 hours after application. MED (Minimal Erythema
Dose) was investigated where the minimal amount of erythema existed among UVB irradiated area. Statistical analysis
was investigated using Statistical Package the Social Sciences program. As a result, the darker skin color results in the
higher MED value since the higher skin type number results increased MED value and female has higher MED value
than male since female has darker skin type than male. There was no relation between MED difference by ages in all
different ages. However, it is hard to draw a conclusion as above since the number of subjects were not sufficient
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to support statistical significance for MED values by different ages. However, MED values by skin types obtained

through this study can be used as a standard when MED value is expected to evaluate efficacy of sunscreen product

and as basic data for further safety of clinical researches.
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Table 1. The Fitzpatrick Skin Phototype and Colorimetric
ITA® Values

Type History of tanning & Sunburning ITA®
I Always burns easily, never tans > 55°
il Always burns easily, tans minimally < 41° ~ 55°
i Burns moderately, tans gradually < 28° ~ 41°
v Burns minimally, tans well < 10° ~ 28°
\4 Burns rarely, tans profusely < -30° ~ 10°
VI Never burns, deep pigmentation < -30°

ITA® = [Arc Tan (L* - 50) / b*] 180 / 3.14159

(L* : Luminance, b* : Yellow / Blue component)
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Table 2. The Intensity and Quantity of Light
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UV grade 1 2 3 4 5 6
Light intensity (uw / cm’) 355 437 538 661 813 1000
Geometric ratio (%) 23.09 23.11 22.86 - 22.99 23.00
Light amount (mJ / cm’) 21.30 26.22 32.28 39.66 48.78 60.00
Geometric ratio (%) 23.09 23.11 22.86 - 22.99 23.00
Table 3. General Characteristics (n = 395)
Group N (%) or M = SD Scale
Male 72 (18.2)
Gender
Female 323 (81.8)
Age 31.70 + 8.19 20 ~ 49
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Figure 1. Results of MED of type I.
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(A) MED measurement value of [ type trial subjects according to gender difference.

(B) MED measurement value of [ type trial subjects according to age difference.

Table 4. Results of MED of Type I

Table 5. Results of MED of Type II

Skin type I Skin type [
MED (mJ/em®) MED (mJ/em®)
Total 2546 + 2.69 (n = 18) Total 28.00 + 4.51 (n = 194)
Male 21.30 £ 0.00 (n = 1) Male 2540 + 2.84 (n = 44)
Gender Gender
Female 25.71 £ 2.56 (n = 17) Female 28.77 £ 4.63 (n = 150)
20 s 2474 + 2.38 (n = 10) 20 s 27.92 + 5.11 (n = 103)
Age 30 s 2641 £ 3.48 (n = 6) Age 30 s 2744 £ 3.39 (n = 53)
40 s 26.22 + 0.00 (n = 2) 40 s 29.03 + 4.03 (n = 38)

31.70 + 8.194 T}
3.2, I8 &Y MED

3.21. | §89| MED

TEFEgo] 1<l I3RS HiF MED= 25.46 +
2.69 ml/em*°]. 2™ YFAdo] 21.30 £ 0.00 ml/em’, &
do] 2571 + 2.56 ml/em’E o] YARTH &
MEDE YEFJ TH(Table 4, Figure 1). &% MED®]| A
20T 24.74 + 2.38 ml/em’, 300 26.41 + 3.48 m/en’,
40t 26.22 + 0.00 mJ/em = 30TH7} 718 =& MEDS
el o 402} 20t <=2 2 MED7} =4 YER
TH(Table 4, Figure 1).
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e

S239| MED

o] Il IAFAE2] H MED= 28.00 +

ekslaEsta) #3949 A 3 5, 2013

451 ml/em*o)g o™ FAdo] 2540 + 2.84 ml/em’, &
o] 2877 + 4.63 mlem’E oAdo] YART B
MEDE uYebiicth A3E MEDOA 20t 27.92 +
5.11 mJ/em®, 30T 27.44 + 3.39 ml/em’, 40T 29.03 +
4.03 mJ/em’E 40TH, 200, 30t &+ & MED7} =7
UERGTHTable S, Figure 2).

3.2.3. lIgse MED

I E-Fgo] M HPAES HF MED= 3231 +
5.12 mJ/em’ol Qo™ YA o] 30.86 + 4.28 ml/em’,
Aol 32,56 + 522 mlem’E Ao YART B
MEDE YElst d3E MEDOIA 20t)+ 32.36 +
5.19 mJ/em?, 30tH 32.06 + 4.96 mJ/cm’, 40tH 32.63 +
533 ml/em’E 40th7} 71 Ho MEDS UEhiom,
20th, 30th =o = =A YEFSTHTable 6. Figure 3).
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Figure 2. Results of MED of type II. (A) MED measurement value of Il type trial subjects according to gender difference.
(B) MED measurement value of II type trial subjects according to age difference.
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Figure 3. Results of MED of type III. (A) MED measurement value of III type trial subjects according to gender difference.
(B) MED measurement value of III type trial subjects according to age difference.

Table 6. Results of MED of Type III 4. 7E=|E|- I;LJ __'l_’-é!'
Skin type I

2%Fo] 242)28 HIEFYI D (Vitamin D)2] A4S
MED (ml/em2) =RTHs o] Qe wh, Hlol kEHo] Qe @
Total 3231 = 5.12 (n = 183) & F gle AHe g 7Rt ofye} 175 &3

2= olt}= Ao "o oilE Eg) ol= 2}
Male 30.86 + 4.28 (n = 27) T HE BE AT Rl UgHel Ao)
Gender UVAE 9] M E(epidermal dells)e] LT ESAE
Female 32.56 522 (n = 156) (antigen presenting cell, APC) &S &4AA AY o
20 s 3236 + 5.19 (n = 68) AE et o yolrt afete® 47 AlZITH7).
TLE%’]-%H"V nEZC gloje é_/::)\/\g—y;g.ol—
Age 30 s 32.06 + 4.96 (n = 69) S elokel DNA 2171 =
& 27 (photoallergic)?} 3=d(phototoxic), L&
40 s 32.63 £ 5.33 (n = 46) AZ AL _I_I_}:lc}q]_.];]_[g] UVB 3 A ax2k3) s

(sunburn)¥} 22 54 Wstel A oA B g} 22
T3 wske] fijle] € 4= 3low, UVASH UVBE
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