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Introduction

Parabens are ingredients of most personal care products (PCPs), as preservatives. From their massive use and their ubiquitous presence in the environment, these molecules have a potential negative effect on aquatic ecosystems as endocrine disruptors , thus representing a source of increasing concern. Parabens have been the subject of an alert following a 2004 publication, which reported a potential link between parabens and breast cancer. Growing consumer awareness led cosmetic industry to move away from parabens towards paraben-free or organic products and to use alternatives substances in their formulations, processes and packaging. Among the key unanswered questions, is the identification of the products used in the formulations that need to be substituted, and their replacement by other potentially harmful substances. Objectives (i) Determination of which chemicals replace parabens (ii) Evaluation of the toxicity of these molecules on the development and the behavior of zebrafish (Danio rerio) larvae.

Substitution of parabens in cosmetic products

Bibliography and industrial survey :

•Identification of parabens substitutes •Potentially hazardous effect of some substitutes on aquatic organisms : phenoxyethanol (PE), methylisothiazolinone (MIT), chlorphenesin (CPN)..

Substances:

- 



  Methyl Parabene (MeP) -Chlorphenesin (CPN) -MethylIsoThiazolinone (MIT) -Phenoxyethanol (PE) This study is part of the Cosmet'eau project which is funded within the framework of a French call for project about "Micropollutants: innovation and changes of practices" launched in 2013 by the French Ministry of Environment, The French National Agency for Biodiversity (AFB) and a French water agency (Agence de l'Eau Seine-Normandie). Methodology Dose-response between 0 -75mg/L (MEP) + 2[MEP] (PE) -PE presence alters MeP ecotoxicity :  Increased survival rate  Apparitions of important abnormalities, unseen for MeP alone  MeP, MIT & CPN affect survival and development  No obvious effect for PE At high concentrations (5000x and over), the mix of molecules decreases larvae' response to tactile stimulus  No significant effect of single molecules or mix of molecules at low concentrations (<1000x)  No sensitivity of the test at environmental concentrations  Single molecules, but not mixes, produce a significant hypolocomotion during the light periods, except PE  Significant hyperactivity of the larvae with the mix CPN/PE during the light periods  No significant effect observed during the dark periods, except MIT/CPN  Unpredictable effect of combination of molecules  Sensitive test suitable for concentrations found in the environnement MIT + CPN CPN 1x: 0,1µg/L MIT 1x: 0,05µg/L Kimura et al,, Chemosphere (2014) 107, 393-99; Peng et al, 2016, Pharmacology, Biochemistry and Behavior 145 (2016) 55-65; Rafoth J, Chromatogr A 1164, (2007), 74-81 Yearly evolution of marketed cosmetics containing parabens (left) and substitutes (right) [Mintel database, 2015] post hoc Dunnett's test ***: p < 0.001 ; ** : p < 0.01 ; * : p < 0.05
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