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Silver nanoparticle release from commercially available plastic food containers into food simulants

Silver nanoparticles (AgNPs) are currently being used in many different kinds of consumer products in order to take
advantage of their antimicrobial properties. However, the potential migration of silver nanoparticles into food and
subsequent consumer exposure has hardly been addressed. In the current study, we investigated four brands of
commercially available plastic food storage containers and measured the total amount of silver, particle size and number
concentration, and the migration rates into three different food simulants (Milli-Q grade water, 10 % ethanol, and 3 %
acetic acid) for 10 days at 40 °C. The experimental setup was made according to the European Commission Directive (EU
10/2011) for articles intended to be in contact with food. The total amount of silver in plastic containers and migration
solutions was quantified by ICP-MS analysis, and the size of the migrated particles was investigated by single particle
ICP-MS and TEM-EDS. The total mass and median size of released particulate Ag were generally highest in 3 % acetic
acid for three out of four food container brands. The total content of silver in the containers varied from 13 to 42 ug/g. The
highest migration was observed in the 3 % acetic acid food simulant for all four brands of containers, with total silver
release up to 3.1 ng/cm2 after 10 days. In conclusion, the experimental results show that silver has the potential of
migrating into food, especially when in contact with more acidic substances.
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