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Extended Abstract

Emerging nanomaterials are of great concern due to their numerous applications in cosmetic
products, food technology, textiles, medical products, computing and memory devices. Silver has been
extensively used as antimicrobial agent in food and beverage storage applications but also as antiseptic.

While all positive impacts of nanotechnology are extensively publicized, many critics about the
potential threats to the environment and human health have just starting to emerge for the rapid growth in
commercial use of metallic nanoparticles, especially silver nanoparticles, AgNPs (Wijnhoven et al., 2009;
Larese et al., 2009). In vitro assays showed the high toxicity of metal nanoparticles to rat and human cells
(Powers et al., 2011; Park et al., 2011, AshaRani et al., 2009).

Nowadays, there is a lack of nanoparticle monitoring data from the environment (Cayuela et al.,
2014). INSTANT project (Web-1) has been created to develop a fully integrated device for monitoring
the exposure of consumers to ENPs. It is funded from the European Union’s Seventh Framework
Programme FP7/2007-2013. One of the main objectives of INSTANT project is to improve and modify
sampling and separation techniques in regard to the complex matrices. Samples with different matrices
such as drinks and cosmetics are particularly challenging, specially creams for the high content of fatty
compounds which requires suitable sample preparation techniques to be applied before the detection. This
project involves also the preparation of NPs and standard materials (cosmetics or food matrix).

An efficient methodology for the extraction and preconcentration of AgNPs in complex matrices is
presented based on the use of ionic liquid. A comparison of different types of ionic liquid reveals that
imidazolium cation is fundamental for the effective extraction of AgNPs from aqueous samples by using
perfluorinated anions owing to its hydrophobicity. As results shown in preliminary experiments, the
selected ionic liquid in presence of the appropriate surfactant becomes excellent candidates for extracting
and preconcentrating NPs of different nature from complex matrices. Nanoparticle elution was addressed
by their stabilization with an amine.

Finally, the behavior of NPs before and after the extraction process was analyzed and compared by
microscopic and spectroscopic techniques to guarantee no alteration of the NP size and shape either in the
aggregation state. The eluted NPs were successfully quantified by capillary electrophoresis (Lopez-
Lorente et al., 2014) using a basic electrophoretic buffer to preserve NP stability. The method was
validated using oil lotion with recoveries of 98-103%.
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