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Development of safe sunscreen cosmetics to reduce the risk of contact dermatitis

Most sunscreen cosmetics contain ultraviolet (UV) light absorbers that can cause contact dermatitis.
Reducing the UV absorber concentration in sunscreens would minimize the risk of contact dermatitis,
however, this might also reduce the protection against UV light, thereby affecting the effectiveness of
sunscreen cosmetics. Our research aimed to attempt the suppression of photodegradation of UV absorbers
and improve the absorption ability of sunscreen films.

To date, no study has investigated the toxicity of reactive oxygen species (ROS) produced during
photolysis of #-butyl methoxy-dibenzoyl-methane (BMDM), which is widely used as a long-wavelength
ultraviolet (UVA) absorber. Therefore, we assessed the ROS generation, phototoxicity, and
photodegradation suppression of BMDM. Our findings suggested that combining BMDM and the
short-wavelength ultraviolet (UVB) absorber 2-hydroxy-4-methoxybenzophenone (BP3) can effectively
and simultaneously suppress the photodegradation of BMDM, ROS generation, and resulting phototoxicity.

Additionally, we attempted to improve the uniformity of film thickness for sunscreen cosmetics to
maximize UV protection while maintaining minimum contact with the UV absorber. We used a resin plate
as a skin-mimicking substrate (SMS), which mimics the morphology of the human skin surface to measure
the absorbance of the sunscreen film and its non-uniform thickness. We measured the oil-phase viscosity
using a theometer. The use of thickeners such as organoclay increased the oil-phase viscosity over the low
shear-rate range and suppressed the uneven distribution of film-thickness on the SMS. Our findings
indicated an improvement in the absorption ability of the sunscreen film with an even distribution of the
UV absorbers.

Our findings suggest that combining the existing UV A absorber (BMDM) with the UVB absorber (BP3)
would provide adequate UV protection while minimizing the adverse effects on the skin. Moreover, a novel
finding of our study is that oil-phase viscosity is crucial for better functioning of UV absorbers in
sunscreens. These findings would help formulate safe sunscreen cosmetics with lower risk of contact

dermatitis.



