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Abstract : This study evaluated SPF (Sun Protection Factor) of various quantity and kind
of sunscreen ingredients which is used in O/W and W/O emulsion by systematic and
quantitative approach. Octylmethoxycinnamate(OMC), Buthylmethoxydibenzoylmethan (BMDM),
Octocrylene (OC), Octylsalicylate(OS), Octyl Triazone (OT), Titanium dioxide (TD) are used
for the experiment. As a result, when different chemical sunscreen ingredients are added to
OMC, the synergy effect of SPF was high in order of BMDM, OC, OS, OT. There was no
significant difference in O/W and W/O emulsions. It can be a guide to use sunscreen
ingredients effectively when the relation between the results of in vitro SPF and in vivo SPF

is comprehended.
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Table 1. The components of O/W and W/O Emulsions

INCI name <8€§/{>> <x\%2>
BENTONITE - 0.30
BUTYLENE GLYCOL 4.00 3.00
BUTYLENE GLYCOL DICAPRYLATE/DICAPRIATE 2.00 -
CETEARYL ISONONANOATE 2.00 -
CETYL ALCOHOL 2.40 -
CYCLOMETHICONE 25.00 177
DIMETHICONE COPOLYOL - 2.00
DIMETHYL DISTEARYL AMONIUM CHRORIDE - 0.14
ETHYL PARABEN 0.10 0.10
GLYCERINE 4.00 4.00
GLYCERYL STEARATE 1.00 -
GLYCERYL STEARATE/PEG-100 STEARATE 1.00 -
ISONONYL ISONONANOATE - 3.50
MAGNESIUM ALUMINUM SILICATE 0.30 -
METHYL PARABEN 0.25 0.25
MAGENESIUM SULFATE - 0.50
POLYGLYCERYL-3 METHYLGLUOSE DISTEARATE 0.20 -
PROPYLENE GLYCOL 4.00 2.00
PROPYL PARABEN 0.10 0.15
SORBITAN SESQUIOLEATE - 0.50
TRIETHANOLAMINE 1.00 -
TRISODIUM EDTA 0.03 -
XANTHAN GUM 0.07 -
D. I. WATER 52.55 65.86
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sunscreen ingredient OMC

in W/O

Table 2. in vitro SPF of Octylmethoxycinnamate (OMC) different concentrations in W/0 and

O/W emulsions

W/0 o/'W
Sample
#1 #2 #3 #4 #5 #6 #7 #8
OMC(wt.%) 1.00 3.00 5.00 7.00 1.00 3.00 5.00 7.00
SPF 4.23 7.73 8.83 9.87 3.50 8.17 11.27 11.63
STD 0.43 0.50 0.33 0.60 0.43 1.00 1.20 1.00

Table 3. In vitro SPF of Octylmethoxycinnamate (OMC) and Buthylmethoxydibenzoylmethan
(BMDM) different concentrations in W/0 and O/W emulsions

W/0O O/W
Sample
#9 #10 #11 #12 #13 #14
OMC(wt.%) 7.00 7.00 7.00 7.00 7.00 7.00
BMDM (wt.%) 0.50 1.00 2.00 0.50 1.00 2.00
SPF 16.67 22.70 23.60 23.0 35.50 58.40
STD 1.73 2.63 2.90 39 6.40 8.80
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Fig. 2. In vitro SPF against concentration of
sunscreen  ingredients OMC  and
BMDM in W/O and O/W emulsions.
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Fig. 3. In vitro SPF against concentration of
sunscreen ingredients OMC and OT
in W/O and O/W emulsions.
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Fig. 4. Spectrum of UV absorbents.
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In vitro SPF against concentration of
sunscreen ingredients OMC, OC and
OS in W/O and O/W emulsions.

Table 4. In vitro SPF of Octylmethoxycinnamate (OMC) and Octyl Triazone(OT) different
concentrations in W/0 and O/W emulsions

W/0O O/W
Sample
#15 | #16 | #17 | #18 | #19 | #20 | #21 | #22 | #23 | #24 | #25 | #26
OMC(wt.%) 7.0 7.0 7.0 - - - 7.0 70 | 7.0 - - -
OT(wt.%) 0.5 1.0 2.0 0.5 1.0 2.0 0.5 1.0 | 20 | 05 1.0 | 20
SPF 108 | 105 | 12 1.1 1.1 1.2 | 121 | 123 | 125 | 25 | 33 | 4.2
STD 0.7 0.7 0.9 0.0 0.0 0.0 1.0 14 1.3 04 | 04 | 05
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Table 5. In vitro SPF of Octylmethoxycinnamate(OMC), Octylsalicylate(OS) and
Octocrylene(OC) different concentrations in W/0 and O/W emulsions

T LA

Er
153

W/0 o'W
Sample

#27 #28 #29 #30 #31 #32 #33 #34
OMC(wt.%) - 7.00 - 7.00 - 7.00 - 7.00

OS(wt.%) 4.00 4.00 - - 4.00 4.00 - -
OC(wt.%) - - 6.00 6.00 - - 6.00 6.00
SPF 397 134 9.36 15.79 3.65 12.47 6.77 17.19
STD 0.46 0.78 1.03 1.85 0.37 1.05 0.84 1.65

Table 6. In vitro SPF of Octylmethoxycinnamate (OMC)<} TiO. different concentrations in W/0

emulsion
W/0O
Sample
#35 #36 #37 #38 #39 #40 #41 #42
OMC(wt.%) - - - - 7.00 7.00 7.00 7.00
TiOx(wt.%) 1.90 3.90 5.85 7.80 1.90 3.90 5.85 7.80
SPF 2.87 5.98 11.88 15.8 17.37 21.45 19.86 20.76
STD 0.13 0.51 1.58 2.85 1.68 2.28 1.64 2.52
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in W/O emulsion.
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