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Abstract — The effects of rheological behavior of emulsions depending on vehicle type, thickener content and oil polarity
were investigated on the sunscreen efficacy of emulsions having a sunscreening agent. Rubbing procedure of sun-protecting
emulsions on human skin was simulated by using rheological variables and the results were compared with monoprotection
factors. It was found that the larger the tendency to return to the original structure of emulsion was, the more theggfietection
cacy against ultraviolet rays was. Change in rheological properties caused by varying thickener content had more effect on the
screening efficacy than that by varying oil type. It was confirmed from this study that even the emulsions containing equiva-
lent amount of sunscreening agent could differ in sun protection efficacy and thus the efficacy to protect against tdyraviolet
could be raised by controlling rheological properties of the emulsions without additional use of sunscreening agent.
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Table 2. Ingredients and composition of W/O emulsions

Phase Ingredients SCO03 SC04 SCO05 SCO06 SCo07

Oil phase Cyclomethicone 25.0 25.0 25.0 - -
Mineral oil - - - 25.0 -
Isononyl isononanoate - - - - 25.0
Octyl methoxycinnamate 7.0 7.0 7.0 7.0 7.0
Glyceryl diisostearate 1.0 1.0 1.0 1.0 1.0
Cetyl dimethicone copolyol 2.0 2.0 2.0 2.0 2.0
Quaternium-18 bentonite - 0.35 0.7 0.35 0.35

Water phase D. I. water to 102 to 102 to 102 to 102 to 102

Glycerine 8.0 8.0 8.0 8.0 8.0
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Table 3. Measurement procedure of rheological properties of an emulsion

Procedure

Physical meaning

Place an emulsion on plate

Wait for a minute

Measure viscosities at the constant shear rate of 1;0f0 80 sec
Wait for a minute

Conduct stress sweep test on the emulsion within the range of 0.1to 1.0 Pa

Place an emulsion on skin
Recover initial structure destroyed by the action of placing the emulsion
Apply the emulsion on skin
Recover initial structure destroyed by the action of application
Check the degree of recovery of the emulsion
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Fig. 1. Effects of vehicle type (O/W emulsions: SC01 and SC02; W/O
emulsions: SC03, SC04 and SCO05) and thickener content (copol-
ymer content of 0 and 0.5 for SC01 and SCO02; bentonite content of
0, 0.35 and 0.7 for SC03, SC04 and SCO05) on UV protection.
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Fig. 2. Effect of oil polarity (SC04: cyclomethicone; SC06: mineral oil;
SCO07; isononyl isononanoate) on UV protection.
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Fig. 3. Rheological behaviors of O/W emulsions showing the effect o
thickener content: (a) viscosity change with time, (b) complex
modulus change, and (c) loss angle change.
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