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Abstract For the sunscreen development from natural resources, a possible usage of microalgal extracts or
mycosporine-like amino acids (MAAs) was investigated. Sunscreens containing 7% of microalgal extracts or MAAs
derived from microalgae, Chlamydomonas hedleyi, were prepared and they were applied to human research. Through
this clinical research, the values of Sun Protection Factors, Sun Protector Factor (SPF) and Protection Factor of UVA
(PFA), of sunscreen containing microalgal extracts or MAAs were determined: SPF values of microalgal extracts and
MAAs indicated 9.07 and 9.42, respectively, while PFA ones did 2.43 and 2.41. Due to more than 2 of PFA value
in both sunscreens, they can be classified into [PA+]. Taken together, although sunscreen containing
microalgae-derived extracts or MAAs does not effectively protect UV irradiation, its capacity can be satisfied if

inorganic UV-protecting compounds are added.
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[Fig. 1] Schematic diagram for irradiation area, product
application area and appilication block.
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[Table 1] Criteria for erythema state

Evaluation Criteria
0 No change on the skin
+ Visible erythema, but partially (< 50%)
+ Visible erythema nealy whole (> 50%)
++ Erythema + edema
+++ Erythema + edema + blistering
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[Table 2] The evaluation criteria for blackening state

Evaluation Criteria
0 No change on the skin
+ Visible blackening, but partially (< 50%)
+ Visible blackening nearly whole (> 50%)
++ Blackening + edema
+++ Blackening + edema + blistering
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[Table 3] Classification of UVA protection effect

UVA protection

PFA UVA Protection effect

rating (PA)
2-4 PA+ Effect
4-8 PA++ A lot of effect
8 or more PA+++ Very much effect
2.6 EAEN 2M
EARM L SPSS BA AZEY0lS ALgste] 423
3ttt wlolEl9] normality2} homogeneity= ANOVA
2 goletgiar, AT 7ke] ZFo]= one-way ANOVAS)

Duncan’’s multiple range test® #7181t} A4 2
A D zke)d A ARG] 959% AlFE T 7 A)
A9] +20% oWl = eHA etk ANt AlE 7t
#1078 9] F@ Al gk o] +20% o]

=
._xé

[ﬂ

3.1 OMz=R =

SPF 2t PFA
Aol AEE S Aol Aea s
920 AREA|SSPF) o #4914 A 2HeA)
B3} 27 Sitgre] 444 o 4012 A

= l

2l0
= =

R Xl xiEtaEe|

E£=
FEARY 7
F(PFA)9] =

EERERNE

N
T

3315

=1

N

X

AL A2013-505.9] Akl AldE ) gy 2
oA AAG =2 Ape]d AR Fe] REAR VE
447+1.28(319-5.75) 9} 3.75+1.01(2.74-4.76) Atolol 22}
EAEIA oM, 9596 A7) BFEAIFL A
k9] +20% oF £10% 77t bl EgHs]o] Ajgle] A1
3 AFAAE Aek o= veRdTH Table 4, 5.
Ch  hedleyi PG ES I R e
13618-F1-S19] A&7} 249 Aol ApekA|Fe] &7
A} Pk 2H7F 907 o 24302 YERgon, 95%
g T7ke] AR Barghe] +20% <F £10% 7k 9F
o Zgse] AP AZA HAFNME A oz

el tH Table 4, 5l.

W
=
=

e

I~

i

ofd

==11

5.0
FE=E o

%o

[Table 4] SPF and 95% confidence limit (CI) values of
sunscreen containing microalgal extract.

Product SPF value 95% CI
Low SPF standard sample 4.44+0.68 0.49
Ch. hedleyi extract containing 0.0741.62 116

sunscreen (13618-F1-S1)

[Table 5] PFA and 95% confidence limit (CI) values of
sunscreen containing microalgal extract.

Product PFA value 95% CI
Low SPF standard sample 4.01£0.55 0.40
Ch. hedleyi extract containing 2432037 0.24

sunscreen (13618-F1-S1)
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[Table 6] SPF and 95% confidence limit (CI) values of
sunscreen containing MAAs.

Product SPF value 95% CI
Low SPF standard sample 4.79+0.50 0.36
MAAs containing sunscreen 9424131 0.94

(13618-F2-S2)

[Table 7] PFA and 95% confidence limit (CI) values of
sunscreen containing MAAs.

Product PFA value 95% CI
Low SPF standard sample 3.69+0.43 0.37
MAAs containing sunscreen
(13618-F2-82) 2.4120.70 0.24
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