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ABSTRACT : In recent years, the safety of sunscreens have been challenged based on the reports of its adverse
effects on users; dermatitis, allergic contact dermatitis, photoallergic contact dermatitis. In the toxicological
aspect, the need to investigate the safety of sunscreens is steadily increasing. However, there were few studies on
the correlation between sun protection factor (SPF) and the safety of sunscreens. The objective of this study was
to assess whether there was a correlation between SPF and the skin irritation index of sunscreens. Octyl meth-
oxycinnamate (OMC) was selected, which was the most frequently used (about 92% in korea and about 90% in
the world) in sunscreens. In vitro SPF test was performed using the standard samples recommended by KFDA
guideline. We examined primary and cumulative skin irritation and eye irritation of OMC standard sample as
well as homosalate. As in vitro SPF was increased, skin irritation index was increased in primary skin irritation
test (’=0.986) and cumulative skin irritation test (r’=0.939). In addition, OMC was non-irritating and non-sen-
sitizing. In this results, there was a good correlation between SPF index and skin irritation index.
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M B B7} F83le] $e] vt 8%k ohe) A% Aol E ok
Aol HI RIS sl IE ARE AMIES
PE AR RS 8l TPRE R TABEL Aot =3 2T AR AAA| R QJg FERE- AL
28 7 Ut ARl AYsE) Aljlegx], TegAT A glge] BarEa gle] S SdoA A 2pkA| 9
AFore 8 Az o= Wb Ee] gt 52 vzl oAl gt A=gle A7 Bed Ao Az
M= 20004 79 A ARl ojet 71eAd e gh duber JullelA N AXE SPEAG
kel st FAs} TR FF8 e 71s A B E3}3}e] SPF 2|42} AR xlsdA| 2] qbdAd 2o A
ek A BrP A 8753 Qo Z Esh ISR {7 FERg el rled Ao
VSR E F AdA AdAl= e “-}*%ﬂ Sk Heloh
A3 E2HQ 2Eel 23l Ao AARE-S el 2 Aol ME FHelM 7P wol ARSE T Sl Adte]
AR BRE 4 Qv o5 AR wigt Hl?)r Fhagol] o, 315A z2hgel| o) AJHE Adsle AEe2A
w2} SPF 2|45 3| 4= Q)31 A|FAEL- SPF A|4E UVB #7112k 254 ¢l octylmethoxycinnamate(OMC)YE
Fol7] M °%El 7HA S wiEste] ARMESls oAl o] AElEle] OMC AR THE0] SPEAGE 34819,
o} 2RI 2 73 53] AR EAll mE oA g} 71SR3HES] HAE M Q7E= I NS, A

B HASANY, S 5FAAAIEE F3sle] SPRAITS A
*To whom correspondence should be addressed o] g gl Bt sl




Octylmethoxycinnamate®] SPF 2|59} S|5a}32)pele] ] oA+ 297

Mz U

AEN=

Cctylmethoxycinnamate™ H&R(Germany)ﬂ]/\i, stearic acid,
methylparaben, lanolin, propyl 4-hydroxybenzoate, lauryl
sulfate sodium, propylene glycol, triethanolamine, EDTA
5¢] Ak Sigma Chemical Co.(USApPIA F3kdom,
)9] Aloke B ole] AL AMESIAT

HEDPI
Ao A A 2o = SPF290S Analyzer System
(Ortometrics, USAYS PN Ei=

usiss
DR EAZAY, FHIFATAY, PR L )

8t A|PFE2 5529 New Zealand Whited] E7)(HF
20~3.0Kg)5 T3l 15Y7E £317HE Foloh 47
F AEAEE 455 mmX 630 mmX 335 mme] ARSAFAL
gt oig]g gsig] o, Ao 23+2°C, AHHE 50+
20, Wt 124170 EHAIZE 06:00-18:0008) FAHCE
ARSIl e, AR e BE718 TYARE, S5 AR
2 o AlFste AHEA AHE=S siicth kA
A} 739 S 9l AXE B33 Alejeial gk 7
SollE= A Ex Slit lampE HAFE A 05%
socium fluorescein £S5 et F Zelsled #H7}al %
¥ e B71E Aol AMgsisdeh

SRR S o] 43t AlgEE-E Al b A
barder AldWellA AAREE 71 Harleydl 71W¥S 5
B ERARE 2311°C, 5 55+5%, wi7] 10-183)/hr,
3% el 12hr cycle, 2 300-500 Lux)®] AM$-870l
Al ZE)71E M o) E ARSARAR275 mmX 420 mmX 190 mm)ol)
WY ARSEll o, 15U 7] £3lAET)7Eeke
3hed AH|Fo] el gelm], Fo|gt Ao FAl-o) e}
B o SETE Alfel AT AR AlRALB I}
o] AFFEARE FYsld 3357 F7lolA 121°C,
15278 Aigh o, Alge) B2 AEA AAsES §)
At

IFTA B =X

7S FDA Z A F]FEPIA A A A)sl 2kl A=t
A5 9 7)EAA TA Al F A A A A
2001-723%, 2001014} SPFA&ubHe} w2 SPF ZFA|82
A AAl8l= 8% HomosalateZ A|Zsl= 7)4|9] =AL u}
24 olelje} o] A F3I

BFA RS 24

Preparation B

Preparation A

Lanolin 5.0% Methylparaben 0.1%
OMC 8.0% Edetate disodium 0.05%
White Petrolatum 2.5% Propylene glycol 5.0%
Stearic acid 4.0% Triethanolamine 1.0%
Propylparaben 0.05% Purified water 74.3%
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11 vitro SPEF 248 o] A1AS grslarx) 7)1#] 9]
SPEAIG7} 447+ 1282 423l 8% homosalate EFA|EE
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vitro SPF S MPel] sk AlE|Ado] Fal=gict. =3t A3
EAq) 24 A EQ) 8% OMC EFA| 89 SPEAI4
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AL dxpdAl e ks 7R C 3 SPRAGV 715
oF 4~ QIsiTh(Table 1).

a2 OMC EFAIRS] 32 60, 70, 80, 90%7HA]
ZWEE o, 22 1735, 1891, 2285, 1820224, SPF
27t dA A F7R1A dag o T Uik F, BEA
B5 AMESE A9 A FEAEREC 2= SPRA]
A STRANAE ded & AU B7E
o]-38t 3| HAFAEAA OMCe] A% 30, 40, 50%2] &
2o} QAL 9sted 5%, 10%, 30%, 50% FLlA]

v
i

Table 1. SPF index with different concentration of octyl methoxy-
cinnamate

concentration (%) SPF index
10 11.27
20 13.10
30 14.62
40 14.95
50 17.94

Table 2. Skin irritation index of 8% octyl methoxycinnamate in rabbits

A Sl

E7|E 0|88t DIFX=2MAIH
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A7te] FAHAFAE S e 2 B R 2.5X2.5 em?
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. . Erythema and eschar formation Edema formation a)
Chemical Animal No. PLL
24 h 72 h 24 h 72 h

1 0 0 0 0

control 2 0 0 0 0 0
3 0 0 0 0
1 0 0 0 0

8% OMC 2 0 0 0 0 0
3 0 0 0 0

YPLIL: Primary irritation index, ZTotal score/(Animal No. X 4)
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Table 3. Skin irritation index of different concentration of octyl methoxycinnamte in rabbits
Chemical Animal No. Erythema and eschar formation Edema formation P.I.I.a)
24 h 72 h 24 h 72h
control 3 0.00 0.00 0.00 0.00 0.00
30% OMC 3 217 1.50 0.83 0.50 1.25
40% OMC 3 233 1.83 1.33 0.83 1.58
50% OMC 3 2.67 2.00 1.67 1.17 1.88
APLL: Primary irritation index, ZTotal score/(Animal No. X 4)
Table 4, Confirmatory study © Skin irritation index of different concentration of octyl methoxycinnamte in rabbits
. . Erythema and eschar formation Edema formation a)
Chemical Animal No. PLIL
24 h 72h 24 h 72 h
control 3 0.00 0.00 0.00 0.00 0.00
5% OMC 3 0.00 0.00 0.00 0.00 0.00
10% OMC 3 1.08 0.50 0.00 0.00 0.40
30% OMC 3 217 1.25 0.92 0.42 1.19
50% OMC 3 2.83 1.58 1.58 092 1.73
10% SLS 3 392 3.08 2.58 1.75 2.83
YPLL: Primary irritation index, X Total score/(Animal No. X 4)
Table 5. Skin irritation index of different concentration of octyl methoxycinnamte in rabbits for 14 days
. Animal Erythema and eschar formation Edema formation Skin irritation
Chemical ;
No. 2d 4d 6d 8d 10d  12d 14d 2d 4d 6d 8d 10d 12d 14d index
control 3 033 050 050 050 050 050 050 000 000 000 000 000 000 0.00 0.24
5% OMC 3 067 100 133 150 150 150 150 000 050 067 067 067 067 067 092
10% OMC 3 1.17 150 1.83 183 200 200 200 033 050 1.00 100 1.00 100 100 1.30
30% OMC 3 200 217 233 267 283 283 283 017 067 083 100 117 133 133 1.73
50% OMC 3 267 267 300 300 300 300 300 083 1.17 133 133 133 133 133 207
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Fig. 1. Comparison of correlation coefficient of the skin irri-
taton index with SPF index treated with different concentration
of octyl methoxycinnamate.
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Fig. 2. Comparison of correlation coefficient of the skin irri-
tation index with SPF index treated with different concentra-
tion of octyl methoxycinnamate for 14 days.

A. Distribution of skin irritation index

B. Correlation coefficient with SPF index at 14 days
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