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Research Report Summary  
The aim of this deliverable is to assess the combined effects of engineered nanoparticles 
(ENPs) and natural stressors or with other ENPs or components that can co-occur in the 
environment. Experiments were carried out to evaluate how aquatic organisms (Daphnia 
magna and Danio rerio embryos) responded to combined exposures. In addition, the 
MIXTOX toolbox was used to predict patterns of response for combined exposures. A first 
approach was carried out by adjusting experimental data to the conceptual models of 
Independent Action or Concentration 
Addition, and possible deviations for 
synergism or antagonism explored. 
First ZnO ENPs were tested under 
different Ultra Violet Radiation (UVR) 
levels to infer if ZnO toxicity to D. magna 
and D. rerio embryos changed upon 
combined exposure. In addition, several 
binary mixtures with ZnO ENPs, Ag ENPs, 
ZnCl2 and AgNO3 were also tested using 
D. magna. 
Results showed that the conceptual 
models may not represent the best fit and 
deviations for synergism were obtained. In 
addition, the co-occurrence of ENPs and 
their ionic counterparts showed that their 
combined effects may not be additive and 
further studies need to be carried out to 
infer how ENPs can interact with their 
ionic forms. 
For more information you can contact: 
Lead author: Susana Loureiro (sloureiro@ua.pt ) 
Project office: NanoFATE@ceh.ac.uk ; Project Coordinator: Claus Svendsen 
(csv@ceh.ac.uk) 
ENP ecotoxicology work package leader: Susana Loureiro (sloureiro@ua.pt) 
Project Website: www.nanofate.eu  
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