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OBJECTIVE
Optimizing the sunscreen formulation thanks to safe(r) by design strategies:
O enhancing the dispersion of Ti0, NPs in the sunscreen, to reduce the quantity needed,
O analyzing the stability of the coating and the environmental impact of coated Ti0, NPs.
SOME RESULTS OF THE PROJECT

Information

Optimizing NPs dispersion to reduce the amount needed
Sunscreen is an emulsion between water and oil, the presence of surfactants is thus inevitable. A surfactant component is amphiphilic:

Interactions between coated Ti0, NPs and other ingredients have been analyzed to better understand the .—\/\/W
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Assessing the impacts of these NPs for marine species

Analyzing the stability of different Ti02 coatings Paracentrotus lividusis a relevant sentinel of environmental

) ) stress, it is found in almost all marine environments. It is an
Different coatings have heen tested on TiO, NPs. They were B interesting model organism.

aged in a climatic chamber with light control to mimic their
fate in the environment. Impacts of coated Ti0, NPs (with alumina or silica) have been tested using

environmentally revelant concentrations according to literature (1 ug/L ) and
@ extreme concentrations (1 mg/L).
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Alumina provides a more durable protection against N From Tug/L to Tmg/L

photoactivity than silica. The environmental hazards of these
aged NPs need to be analyzed.

From Tug/L to 1mg/L, coated Ti0, NPs do not cause significant harmful effects
on the embryonic development of sea urchins. Further experiments show that they are
not toxic for immune cells either.

To limit the potential impact of Ti0, on human health and the environment, two strategies have been developed:

O optimal combination of Ti0, NPs/surfactant == maximal dispersion
O durability of TiO, NPs coating ===3>limit photocatalytic activity over time

Alumina coating enables finer NPs dispersion with the studied surfactant and is more resistant to aging than silica.

These experiments allow to consider new options to develop a safe(r) by design sunscreen.
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