Correlation between in vitro and in silico determined sun
protection factor of selected UV filters
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INTRODUCTION AND AIM
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There are three types of methods available for
sun protection factor (SPF) determination – in
vivo (“on living”), in vitro (“in glass”) and in
silico (“in silicon”). While in vivo methods are
the most accurate ones, they require testing on
test subjects and raise some ethic concerns, so
in vitro (spectrophotometric) and in silico
(computer simulation) methods are being
investigated as alternatives.

The aim of this study was to compare the results of in silico prediction and in vitro determination of SPF, depending on the
type of UV filters used, different concentrations and their combinations. UV filters used in the study were benzophenone-3
(BP3) and ethylhexyl methoxycinnamate (EMC) in concentrations of 5% and 10% for BP3 and 5%, 10% and 20% for EMC.

METHODS
In silico

https://sunscreensimulator.basf.c
om/Sunscreen_Simulator/cockpit

In vitro

UV-Vis spectrophotometer Evolution
60, Thermo-Fisher Scientific (USA)

Spectrophotometric
method developed by
Mansur

RESULTS AND DISCUSSION

The only in vitro measured value that showed a large difference in relation to
the in silico predicted values is the SPF for EMC 20% solution. However, all
other spectrophotometrically measured values differed by an average of 2.2
compared to in silico calculations. Also, it was observed that in vitro SPF
values for EMC were slightly higher than expected in in silico predictions,
while in BP3 the opposite was the case.
Modern in silico models for the calculation of the SPF are based on the
algorithms used during in vitro measurements and the approach used for in
vivo SPF determination. Besides SPF, they also can be used for prediction of
UVA and blue light protection and are becoming important for first stage of
the process of new sunscreen formulation development. In this study,
statistical analysis has shown very strong correlation between results, since
calculated Spearman's rank correlation coefficient was 0.857.

CONCLUSION

Table 1. The SPF values obtained after in
vitro measurements and in silico predictions

In vitro

In silico

BP3 5%

12.77

14.3

BP3 10%

5.77

7.4

EMC 20%

28.87

18.9

EMC 10%

16.22

12.5

EMC 5%

10.05

7.9

BP3+EMC 10%

26.16

28.9

BP3+EMC 5%

13.81

15.3

The results have shown very strong correlation between the SPF values obtained in vitro and in
silico, which speaks in favor of these methods being suitable as an alternative to in vivo methods.
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