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Project Goals

¢ Nanomaterials safer by design

¢ Correlate specific ENM properties to their aging, fransformation,
and behavior

& Relate specific characteristics to impacts

¢ Classify nanomaterials according to their impacts



Project Goals

¢ Nanomaterials safer by design

¢ Correlate specific ENM properties to their aging, fransformation,
and behavior

& Relate specific characteristics to impacts

¢ Classify nanomaterials according to their impacts

¢ Presentation Outline
¢ Understand relevant, product specific Ag ENP transformations
¢ Laboratory washing of nano and conventional Ag fabrics
® Measure [Ag] release and define NM forms in wash water

& Correlate transformations to materials washed



Aging and Transformation Studies

PRODUCT USE

D. Mitrano



Particle Aging and Transformations

“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.”

NANO TRANSFORMATIONS -- Maynard, Nature

Nanotechnology 2014

Figure: D. Mitrano, submitted



Particle Aging and Transformations
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Nanomaterial Distribution in Products
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Nanomaterial Disiribu’rion in Products
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Nanomaterial Distribution in Products

% of Material
Based Distribution

D. Mitrano et al, submitted



Nanomaterial Distribution in Products

D. Mitrano et al, submitted



Ag Release and Transformation after
Laundering Fabrics
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Comparison of NP and Conventional
Ag after Release
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Comparison of NP and Conventional
Ag after Release
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Comparison of NP and Conventional
Ag after Release

¢ Make fabrics with
known Ag additives
(conventional and
nano)

€ Laboratory washing
procedure with
standardized detergent

¢ Collect wash solution
and analyze [Ag] in
various fractions

¢ TEM/EDX analysis of
(transformed) particles
after wash cycle



(nano) Silver Release from Textiles

Conventional Nano
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D. Mitrano et. al, ACS Nano 2014

¢ Commercial fabric released
highest total [Ag], but had
100X more Ag added

& Prepared nano-textiles
released lower total [Ag] info
the wash water ( < 100 pg/L)
than similar conventional
tfreatments

® Most Ag was recovered in the
> (0.45 micron size range (filter
digest) for all prepared fabrics



Nanomaterial Release from Textiles

Conventional Nano

Percent of Ag released from washed
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TiO2 Surf. Bulk Surf.

D. Mitrano et. al, ACS Nano 2014



Nanomaterial Release from Textiles
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Ag Transformation After Release
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Transformation of Materials
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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

¢ Inifial 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

Measured
Silver Trade ; Silver Particle Fabric
Additive Name Stpplee Form Size Construction Dreatment {ﬂ:;'gbﬁgc] g

1um : 182+03
(Surface)

NM-300K NM300K EUJRC  Metal <20nm Woven Surface 155+06

D. Mitrano et al, ACS Nano 2014



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
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