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The increasing ocean contamination strongly threatens marine ecosystems. Pollutants and floating 
wastes lead to a multitude of malfunctions and eventually death of marine organisms. Coastal 
ecosystems are particularly impacted by anthropogenic activities. Nowadays, environmental 
concern is increasing and represents a major societal and industrial challenge.  
Ecotoxicity tests were designed to preserve marine ecosystems by evaluating the impact of 
anthropogenic activities and by assessing the pollution level of seawater. However, the existing 
marine ecotoxicity tests are usually conducted on living organisms and are therefore costly and 
invasive. 
To propose a more sustainable and efficient alternative solution, we developed an ecotoxicity test 
based on in vitro marine invertebrate cell cultures1,2,3,4. More particularly, we used as study model a 
symbiotic cnidarian, the temperate sea anemone, Anemonia viridis. Symbiotic cnidarians, a phylum 
which also includes corals, are emblematic and representative organisms of marine ecosystems. 
Indeed, the Cnidarian-Dinoflagellate association represents one of the most important symbioses in 
the marine environment between a Metazoan (sea anemones, corals…) and a microalga 
(Dinoflagellate, Symbiodiniacea). This association is widespread in temperate and subtropical 
coastal ecosystems: it is the very foundation of the highly productive and diverse coral reef 
ecosystem. Unfortunately, Cnidarian-Dinoflagellate associations are experiencing high levels of 
anthropogenic perturbations (global climate change, pollution) contributing to the symbiosis 
breakdown, known as "bleaching". Thus, the response of symbiotic cnidarians to pollutants could 
be considered as relevant reference reflecting the health status of the coastal reef. 
Thanks to this powerful tool, we designed in vitro ecotoxicity tests allowing: (i) to measure the 
toxicity from raw material to final products (pollutants, industrial products), (ii) to assess the 
reversibility of their impacts on cultivated cells by measuring cellular parameters. The performance 
of the test has been successfully demonstrated on sunscreen products, by identifying a reliable wide 
range of solar products toxicity from weak to irreversible impact. 
Moreover, as this innovative approach is based on in vitro cell cultures and therefore does not 
require any animal sacrifice, it is also a sustainable solution contributing to the preservation of 
marine biodiversity by supporting cosmetic industries in their eco-responsible transition, i.e. in the 
formulation of ecofriendly products. 
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