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Effect of Film-Forming Integrity on the SPF of Purely Physical Sunscreens
Gao Yuan-yuan, Gao Min, Lu Jin-ping, Qu Xiang-hua, Qi Feng-wei
(Shandong Huawutang Cosmetic Co., Ltd., Jinan, Shandong 250101)

Abstract : This study investigates the factors affecting the sunscreen efficacy of purely physical sunscreens. Three samples
of purely physical sunscreen lotions with different combinations of zinc oxide and titanium dioxide contents
were prepared. In vivo human testing was employed to evaluate the effects of varying concentrations of physical
sunscreen agents on the SPF values of the samples. It was found that the SPF values of the samples did not
significantly increase with the increase in sunscreen agent concentration. Further testing was conducted using a
VISIA skin analysis system to evaluate the integrity of the sunscreen film. The experimental results indicated that
once the SPF value reached a certain range, it was difficult to further increase even with an increase in powder
dosage. The VISIA results showed that the coating process had an impact on the integrity of the sunscreen film.
After standardizing the application process, the film integrity was improved, and the in vivo SPF value was
significantly increased. These findings indicate that film-forming integrity is the critical determinant of physical
sunscreen efficacy. This discovery is of great significance for enhancing the efficacy of purely physical sunscreens
and reducing the addition of inorganic sunscreen agents. It is hoped that this research will provide direction for the
future development of purely physical sunscreens.

Keywords : pure physical sunscreen; film-forming integrity; SPF ; application process
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