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According to the unique size, surface area, and reactivity of
nanoparticles (NP) an improvement in the toxicological testing, the
uptake quantification and risk assessment is required. As a consequence,
the testing and exposure strategies for nanoparticles have to be adjusted.
Beside the observation of biological effects of nanoparticles in vivo and
in vitro, there is a need of adequate analytical detection and
quantification methods. The quantification of uptake of metal containing
nanoparticles by environmental organisms or cells can be performed by
digestion of the organic material to dissolve the particles, followed by
Inductively Coupled Plasma Mass Spectrometry (ICP MS) as a robust
element detection method. However, this approach only provides
information on the total amount of NP taken up, it is not possible to
distinguish between particles or a dissolved porportion. Additionally, the
connection to the localisation of particles inside the biological tissues
and the correlation with mechanisms leading to the occurrence of toxic
effects is still missing. Such information can be obtained by imaging
techniques. Up to now, most imaging methods utilize the modification
of physical and chemical particle properties, e.g. by fluorescence
labelling, to make particles visible. In this study, a reliable and
quantitative imaging method was developed by coupling a Laser
Ablation system with an ICP MS (LA-ICP MS) to enhance the
knowledge of how nanoparticles are taken up and how they are
distributed in environmental organisms (e.g. Danio rerio,
Daphnia magna). With this method quantitative data on NP uptake can
be gathered and particles were detected without the need for
(fluorescence) labelling. By using this imaging method the interaction
between the processes of particle uptake, the bioaccumulation, and the
occurrence of toxic effects can be understood in a more detailed manner.
The benefits of this approach will be shown with respect to silver
nanoparticle (AgNP) uptake.
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