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Genotoxicity assessment of a polycarbonate sol-gel coating and its precursors intended to be used for food contact

 

RESULTS/DISCUSSION

Figure 1: The effect of GPTES on bacterial reverse mutation in the presence (+S9) or absence (-S9) of the rat liver S9 mix. (-), the vehicle control; (+), the positive control, in the absence of the S9 mix, 2-NF for TA 98, NaN3 for TA 100 and TA 1535, ICR 191 for TA 1537 and 4-NQO for WP2 (uvrA)pKM101, 2-AA for all the strains in the presence of the S9 mix. Coating:

Figure 2 :

 2 Figure 2:The effect of A8 formulation extract on bacterial reverse mutation in the presence (+S9) or absence (-S9) of the rat liver S9 mix. (-), the vehicle control; (+), the positive control, in the absence of the S9 mix, 2-NF for TA 98, NaN3 for TA 100 and TA 1535, ICR 191 for TA 1537 and 4-NQO for WP2 (uvrA)pKM101, 2-AA for all the strains in the presence of the S9 mix.
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 3 Figure 3: MN and % of cytotoxicity data when the HepG2 cells were exposed to GPTES (mg/ml) with the S9 mix (4 h) (A) or without the S9 mix (24 h) (B). ** P < 0.01, significantly different from the negative control. Positive controls: cyclophosphamide (A) at 10 µg/ml and vinblastine sulfate (B) at 0.625 ng/ml.

  » LNC UMRU866, Nutox Team, Agrosupdijon, Université Bourgogne-Franche-Comté Dijon 21000, France, § IBM Almaden Research Center, San Jose, California 95120, USA, ⊥ Laboratoire National de Metrologie et d'essais, Trappes 78197, France, † Laboratoire des Multimatériaux et Interfaces UMR 5615, University of Lyon, Villeurbanne 69100, France . Polycarbonate (PC) is a widely used polymer in food packaging all around the world. However, due to the release of Bisphenol A, an endocrine disruptor during repeated washing cycles and certain physico-chemical conditions, its use becomes compromised. To solve this issue, sol-gel coatings based on organoalkoxysiloxane were developed for PC to act as a physical barrier. Common precursors, namely tetraethylorthosilicate (TEOS) and 3-glycidyloxypropyltriethoxysilane (GPTES), were used to prepare a sol-gel system (A8). These two chemicals, as well as the films obtained from the sol-gel systems were studied with regards to their potential toxicity in vitro. Our motivation for studying the toxicity of these precursors is to assess whether they are still present as traces in the final material, in case the polymerization step is incomplete and/or if the precursors are released during the packaging life time. Migration of extracts was measured and their genotoxicity was assessed using in vitro bioassays (Ames test and micronucleus assay). )pKM101 strains. The mutagenic effect was more pronounced in the presence of the exogenous metabolic activation system with an increase of the induction factor (ten-fold increase for the TA1535 strain) (Figure 1). This effect is certainly due to the chemical structure of GPTES with the presence of an epoxy group, which is a structural alert in genotoxicity (Ashby and Tennant, 1991).  In the micronucleus assay, GPTES gave negative results even in the presence of an exogenous activation system (Figure 3). Using regulatory battery of genotoxicity assays, only GPTES was positive in the Ames test. Migration of A8 formulation was the highest in the 10% ethanol simulant but under the regulatory overall migration limit (EU 10/2011). The sol-gel coating formulation is promising for food contact, but additional data, such as chemical analyses, or release study, are on the way to obtain the complete characterization of the extract and to claim A8 derived coatings as food grade materials.
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 4 Figure 4:The MN and% of cytotoxicity data when the HepG2 cells were exposed to A8 formulation extract (µg/ml) with the S9 mix (3 h) (A) or without the S9 mix (24 h) (B). ** P < 0.01, significantly different from the negative control. Positive controls: cyclophosphamide (A) at 10 µg/ml and vinblastine sulfate (B) at 0.625 ng/ml.

Table 1 : Results of experimental migration for A8 formulation, expressed in mg/dm².
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