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 Work at Empa: 

 Aging nanomaterials in water; study transformation(s) relevant 
to product use 

1. Provide literature review of ENP aging: determine relevant particle 
transformation(s) and where gaps in knowledge exist 

2. Conduct experiments of ENP aging processes 

3. Determine which properties make particles more similar or more 
varied after aging 

4. Age consortium particles to determine varied toxicity compared to 
pristine counterparts 
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Nanomaterial Distribution in Products 

D. Mitrano, based on Sun et al 2014 



Nanomaterial Distribution in Products 
 

 Interconnected 
transformations 

 Oxidation from cleaners 
and washing powders 

 Complexation/precipitatio
n with surfactants and 
other washing powder 
constituents 

 Surface modifications 
affect particle stability: 
additionally future fate, 
transport and toxicity 



Ag Release and Transformation after 
Laundering Fabrics 

Nowack et al. 2013 



Comparison of NP and Traditional Ag 
after Release 
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Ag ion exchange: AgZeolite 
Metallic Ag: Ag threads 
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Similar? 
 

Distinguishable? 
 

Depends on washing conditions? 

Comparison of NP and Traditional Ag 
after Release 



D. Mitrano 



Conclusions 
 

 Aged and/or product released NP will have different 
qualities than pristine ENP 

 

 Product use dictates relevant aging/transformation  

 

 Multiple, subsequent transformation possible and likely 

 

  “Traditional” additives to textiles, etc. may also release 
nano-sized materials 
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