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1. INTRODUCTION

UV radiation is well known for its harmful effect on
human health and can cause sunburn, premature skin
aging and skin cancer. There are three types of UV ra-
diation: UV-A causes sunburn and skin aging, UV-B
may cause DNA damage and skin cancer, UV-C is the
most dangerous, but it is generally absorbed by the
ozone layer.

Both organic and inorganic compounds are being used
in sunscreens as UV filters. From inorganic compounds
TiO, and ZnO are the most used, but they can cause an
unexpected photo-catalytic effect and damage the skin
[1, 2], while organic UV filters can cause allergic reac-
tions [3]. Therefore one of the potential candidates as
natural UV filters in sunscreens are clays and clay min-
erals, due to their positive impact on human health and
chemical inertness [4]. Recent research shows that clays
have the UV protection ability due to their high specific
surface area, therefore providing effective coverage of
skin surface. The magnitude of UV protection depends
on the clay mineralogical composition [1, 5].

The aim of this study was to determine UV protection
ability of Latvian illite clays and to evaluate their possi-
ble application in sunscreens as UV filters.

[I. MATERIALS AND METHODS

Clay samples with different mineralogical composi-
tion and colour from five sites in Latvia were used. Few
samples were purified from: 1) carbonates by dissolution
in 1M citric and hydrochloric acids solutions and 2) iron
oxides by reduction in sodium dithionite. Clay fraction <
2 pm was used.

For UV transmittance measurements clay/glycerol
suspensions with clay concentration 20 and 30 wt% were
made. UV-VIS spectrophotometer Evolution 300 was
used. Each sample was applied on a quartz glass in the
amount of 0.14 mg/cm’, spread evenly with an ungloved
finger and let to dry for 20 minutes. From the obtained
results, SPF (sun protection factor) values were calculat-
ed. To evaluate the obtained results, three commercial
sunscreens with different SPF values were used.

II1. RESULTS AND DISCUSSION

Results in Figure 1 show that after clay purification
UV transmittance increases, which means that UV pro-
tection ability decreases. The highest increase of UV
transmittance (approximately 1.3 to 1.4 times) was ob-
served for samples after removal of iron oxides. T. Ho-
ang-Minh et al. obtained similar results [1], explaining it
with electron configuration of iron oxides. In electron
configuration of Fe’" there is an empty orbital that can
absorb energy. Therefore the presence of iron oxides
increases the UV protection ability. Figure 2 shows the
variations in UV transmittance of untreated Latvian
clays in comparison with commercial sunscreens.
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Figure 1. UV transmittance of Laza clays before and after purifica-
tion (clay concentration 20 wt%)
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Figure 2. UV transmittance of some untreated Latvian clays (clay
concentration 30 wt%) and sunscreens with various SPF values
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