Correlation between In vitro and In silico determined sun
protection factor of selected UV filters
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Maximum concentration of UV filters |
cosmetics according to Annex VI of E Thereare three types of methodsavailablefor

Cosmetic Regulation 1223/2009 sun protection factor (SPFetermination ¢ in
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sun

silicoo G & ¥ A OEIg 8 Wivo methods are
the mostaccurateones,they requiretestingon
test subjectsand raisesomeethic concernsso
In vitro (spectrophotometric) and In silico
(computer simulation) methods are being
Investigatedasalternatives

Theaim of this studywasto comparethe resultsof in silicopredictionandin vitro determinationof SPHlependingon the
type of UVfilters used,different concentrationsandtheir combinations UVfilters usedin the studywere benzophenone3
(BEB) and ethylhexylmethoxycinnamat¢EMC)n concentrationof 5%and 10%for BB and 5% 10%and 20%for EMC

METTHH O 139 S UV-Vis spectrophotometer Evolution

60, ThermerFisher Scientific (USA)
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Table 1.The SPF values obtained afiier
Theonly in vitro measureavaluethat showeda largedifferencein relationto vitro measurements anch silicopredictions

the In silico predicted valuesis the SPHor EMC20% solution However,all
other spectrophotometricallymeasuredvaluesdiffered by an averageof 2.2

comparedto in silico calculations Also, it was observedthat in vitro SPF In vitro In silico

valuesfor EMCwere slightly higher than expectedin In silico predictions,

while iIn BE3 the oppositewasthe case BP3 5% 12 77 14 3
BP3 10% 5.77 7.4

Modern In silico models for the calculationof the SPFare basedon the
algorithmsusedduring in vitro measurementsand the approachusedfor In EMC 20% 28.87 18.9
vivo SPHdetermination BesidesSPFthey alsocanbe usedfor prediction of EMC 10% 16.99 19 5
UVAand blue light protection and are becomingimportant for first stageof ° ' '
the processof new sunscreenformulation development In this study, EMC 5% 10.05 7.9
statistical analy3|sha§ shown very _strong cc_)r_relatlon between results, since BP3+EMC 10 26 16 78 9
calculatedSpearman'sankcorrelationcoefficientwas0.857.

BP3+EMC 5¢ 13.81 15.3
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The results have shown very strong correlation between the SPFvalues obtained in vitro and In
silico, which speaksn favor of these methodsbeing suitable asan alternative to in vivo methods.
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