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Comparative evaluation of sun protection factor

assessment : an in vitro/in silico case study
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Abstract

The purpose of this study was to evaluate the Sun Protection Factor (SPF) values of
sunscreen cosmetics using in vitro methods including physical and chemical means and in silico
approach (computer simulation) and then compared to the value specified on the product label.
The data used in this study was referred to the sunscreen product safety monitoring reports of
Cosmetic Control Group, Food and Drug Administration, Ministry of Public Health during fiscal
year 2014. Sunscreen products were purchased from a vendor in Bangkok during November 2013
to May 2014 with a labeled SPF of 15 to 50+ and manufacturing date between November 2011
and November 2013, also including some complaint samples. Two sets of each sample were
separately assigned for in vitro SPF evaluation by measuring the absorption of UV radiation using
Optometrics SPF 290S analyzer and by chemical analysis of UV filters using high performance
liquid chromatography (HPLQ), test protocol SOP 06-02-210. UV filters information in terms of type
and concentration were used to estimate in vivo SPF using computer simulation developed by
BASF (BASF Sunscreen Simulator). The results showed that all product formulations compiled
with the regulations of UV filter as specified in the Notification of Ministry of Public Health (No. 46)
B.E. 2550 and (No.2) B.E. 2555. Titanium dioxide, ethylhexyl methoxycinnamate and butyl
methoxydibenzoylmethane were the top 3 most frequently used UV filters with 1 : 2 ratio of
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physical sunscreen : chemical sunscreen. SPF measured by Optometrics SPF 290S analyzer
showed better correlation with the labeled SPF. Anyway, the continuing post marketing monitor
remains important to assure product efficacy and safety for consumer protection. In addition,
the in vitro SPF testing should be established in order to substantiate SPF claim.

Keywords : Sun Protection Factor, Sunscreen
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