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Sun Protection Factor (SPF) Assessment of the Sunscreen Composed of Natural Substances
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Abstract: The harmful effects of ultraviolet (UV) radiation by increasing sun exposure are making people use sunscreens
casually. To keep pace with this trend, many researches about mixing different ingredients or extracting effective in-
gredients from natural materials are conducted by cosmetics industry. In the present study, we evaluated the UV block-
ing effect of the sunscreen containing Scutellaria baicalensis Georgi extract. 10 volunteers were measured by minimal
erythema dose (MED) and sun protection factor (SPF) of each product. The SPF results were 34.52 + 2.13 and 32.67
+ 1.44 in the sunscreen containing Scutellaria baicalensis Georgi extract and that of not containing the substance,
respectively. Although the difference of SPF between two products was statistically not significant, it is thought to be
meaningful in evaluating clinical effects of the sunscreen using natural substance to humans without any adverse
reaction.
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Table 1. Contents of Test Products
Proportion (%)
Contents

Control product Sunscreen using natural substances

Ethylhexyl methoxycinnamate
Isoamyl p-methoxycinnamate
Bis-ethylhexyloxyphenol methoxyphenyl triazine
Titanium dioxide

Scutellaria baicalensis Georgi extract

7.00 7.00
3.00 3.00
1.00 1.00
5.00 5.00

- 5.00
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Table 2. The Intensity and Quantity of Light for MEDu
Light guide 1 2 3 4 5 6
Intensity of light (,uw/cmz) 355 437 538 661 813 1,000
Ratio (%) 23.09 23.11 22.86 - 22.99 23.00
Quantity of light (mJ/cmz) 21.30 26.22 32.28 39.66 48.78 60.00
Ratio (%) 23.09 23.11 22.86 - 22.99 23.00
* MEDu: minimal erythema dose of uncovered area
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Figure 1. Sunscreen applying area (24 em’) and six irradia-
tion areas.
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Table 3. The Intensity and Quantity of Light for MEDpl
Light guide 1 2 3 4 5 6
Intensity of light (uw/cm’) 355 437 538 661 813 1,000
Ratio (%) 23.09 23.11 22.86 - 22.99 23.00
Quantity of light (mJ/em®) 330.78 407.24 500.34 614.73 756.06 929.95
Ratio (%) 23.09 23.11 22.86 - 22.99 23.00
* MEDpl: minimal erythema dose of standard product
Table 4. The Intensity and Quantity of Light for MEDp2
Light guide 1 2 3 4 5 6
Intensity of light (,uw/cm2) 680 734 793 857 926 1,000
Ratio (%) 7.94 8.03 8.07 - 8.05 7.99
Quantity of light (mJ/cm®) 1,045.43 1,129.80 1,284.44 1,388.10 1,499.86 1,619.72
Ratio (%) 7.94 8.03 8.07 - 8.05 7.99

* MEDp2: minimal erythema dose of test products
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Table 5. The Evaluation Criteria on the Erythema

Evaluation Skin findings
0 No change on the skin
+ Visible erythema but, partially (<50%)
+ Visible erythema nearly whole (= 50%)
++ Erythema + edema
+++ Erythema + edema + vesicle
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Table 6. Minimal Erythema Dose of Uncovered Area

Number Age Sex Skin type Irradiation time (sec) MEDu (mJ/cm’)
1 37 F m 60 39.66
2 32 F I 60 32.28
3 46 F m 60 39.66
4 33 F I 60 32.28
5 45 F I 60 39.66
6 39 F I 60 32.28
7 35 F I 60 26.22
8 34 F il 60 26.22
9 47 F m 60 26.22
10 41 F I 60 32.28

* MEDu: minimal erythema dose of uncovered area
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Table 7. SPF of Standard Product

Number Irradiation time (sec) MEDu (ml/cm’) MEDpl (mJ/cmz) SPF of standard product
1 930 39.66 500.34 12.62
2 757 32.28 407.24 12.62
3 930 39.66 500.34 12.62
4 757 32.28 407.24 12.62
5 930 39.66 500.34 12.62
6 757 32.28 407.24 12.62
7 615 26.22 330.78 12.62
8 615 26.22 330.78 12.62
9 615 26.22 330.78 12.62
10 757 32.28 500.34 15.50

Mean SPF of standard product t value 20% interval of mean SPF 95% confidence interval (CI) Reliability
12.90 + 0.91 2.262 2.58 0.65 Proven

* MEDu: minimal erythema dose of uncovered area
* MEDpl: minimal erythema dose of standard product
* SPF: sun protective factor

Table 8. SPF of Test Products

Number Irradiation time MEDu2 MED of contr021 MED of sunscreen using2 SPF of control SPF of sunscreen using
(sec) (mJ/em”)  product (mJ/cm”) natural substances (mlJ/cm”) product natural substances
1 1,620 39.66 1,284.44 1,499.86 3239 37.82
2 1,318 32.28 967.65 1,129.80 29.98 35.00
3 1,620 39.66 1,388.10 1,499.86 35.00 37.82
4 1,318 32.28 1,045.43 1,129.80 3239 35.00
5 1,620 39.66 1,284.44 1,284.44 32.39 32.39
6 1,318 32.28 1,045.43 1,045.43 3239 3239
7 1,071 26.22 849.17 917.70 3239 35.00
8 1,071 26.22 917.70 917.70 35.00 35.00
9 1,071 26.22 849.17 849.17 3239 3239
10 1,318 32.28 1,045.43 1,045.43 32.39 32.39
Mean SPF of control product t value 20% interval of mean SPF 95% confidence interval (CI) Reliability
32,67 £ 1.44 2.262 6.53 1.03 Proven
Mean ::L;fsiﬁi:;i: using t value 20% interval of mean SPF 95% confidence interval (CI) Reliability
34.52 + 2.13 2.262 6.90 1.53 Proven

* MEDu: minimal erythema dose of uncovered area
* SPF: sun protective factor
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