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Nanoparticles (NPs) can undergo transformations in environmental media such as domestic wastewater, 
leading to an alteration in behavior and toxicity that may differ from their pristine counterparts. The 
overall goal of this study was to elucidate the behavior of Ag and TiO2 NPs during biological wastewater 
treatment, and investigate the subsequent effects of transformed particles relative to their pristine 
counterparts. A laboratory-scale wastewater treatment system was established and combined with a 
battery of ecotoxicological assays and characterization techniques. The system was based on activated 
sludge treatment with a pre-denitrification system and fed with synthetic wastewater spiked daily with 10 
µg Ag NPs/L (PVP coated, 25 nm, nanoComposix) and 100 µg TiO2 NPs/L (5 nm, NM-101, JRC) over a 
period of 5 weeks. Effluent samples and samples from all reactors were collected weekly and analyzed by 
sequential filtration and ICP-MS to determine the NP fractionation and partitioning. Transmission electron 
microscopy and sp-ICP-MS were performed on selected samples. The effects of transformed particles 
present in the effluents were assessed using a battery of bioassays including freshwater and marine algae 
(growth inhibition, reactive oxygen species -ROS- formation), crustaceans and in vitro models of relevance 
for NP toxicity assessment (RTgill-W1 cell line, metabolic activity, epithelial integrity, ROS formation, gene 
expression). The observed effects were organism-dependent, with bottom feeding organisms and algae 
being more sensitive, while the in vitro model offered a useful tool for the assessment of environmental 
samples. The data generated from the continuous-flow operation of the system and the batch 
experiments will be used to model the fate and the removal of NPs, hence complementing the 
complementing the in vivo / in vitro ecotoxicological models. Through a relevant exposure scenario, this 
study adds useful pieces to our still fragmentary understanding of the environmental fate of weathered 
NPs. 
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