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“By exploring exposure
potentials and
characteristics across the
life cycle of a product that
utilizes new materials, it is,
in principle, possible to flag
up areas of risk concern
that can be used to direct
further research and
action.”

-- Maynard, Nature
Nanotechnology 2014
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Particle Aging and Transformations
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Ag Release and Transformation after
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Comparison of NP and Conventional
Ag after Release
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(nano) Silver Release from Textiles
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Nanomaterial Release from Textiles
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Ag Transformation After Release
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Experimental Outcomes

 Aged and/or product released NM will have different
qualities than pristine ENM

 Product use dictates relevant aging/transformation

 Initial form of Ag incorporated into textile is important
to the size and concentration of released Ag

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

Multiple, subsequent transformation possible and likely
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Silver Treatments on Fabrics
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EDX Analysis of NP in Washwater
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Spike Recovery of Ag in Washing Liquid
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(nano) Silver Release from Textiles

Conventional Nano

0!

500!

1000!

1500!

2000!

2500!

A
g

co
nt

en
t(

mg
/L

)!

0!

50!

100!

150!

200!

250!

300!

350!

400!

450!

500!

> 0.45 micron!
< 0.45 micron!
< 0.1 micron!
Dissolved!

Conventional Nano

0!

500!

1000!

1500!

2000!

2500!

A
g

co
nt

en
t(

mg
/L

)!

0!

50!

100!

150!

200!

250!

300!

350!

400!

450!

500!

> 0.45 micron!
< 0.45 micron!
< 0.1 micron!
Dissolved!

D. Mitrano et. al, ACS Nano 2014


