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[bookmark: _GoBack]Nanomaterials are widely used across different fields such as electronics, catalysis, and medical treatment, but potential health and environmental effects are triggering concerns due to the lack of standardized, robust tests for nanotoxicity. We aim to develop robust, high-throughput assays for nanotoxicity and combine those with a thorough physiochemical characterization of nanomaterials in order to derive structure-toxicity correlations. In the present work, nickel and silica complex engineered nanomaterials are used, combining a toxic metal (Ni) with a largely non-toxic matrix (porous silica).  We use three different configurations: nickel deposited on silica, nickel encapsulated in hollow silica and nickel embedded in non-hollow silica. Here we report on the settling and dissolution characteristics of these three nanomaterials. The settling rate of the nanomaterials was measured using UV-Vis spectroscopy, the agglomeration of the nanomaterials were studied using DLS and ion-coupled plasma-mass spectrometry (ICP-MS) was used to measure the amount of Ni ion dissolution in cell media over 5 days. Our results show that the settling rates for the three nanomaterials were identical within experimental error, indicating that the cells are exposed to a similar number of nanoparticles in the cell experiments.  The agglomeration of the nickel nanoparticles was measured both in DMEM media (cell media) and DMEM media supplemented with FBS protein. In pure DMEM, all three types of Ni nanoparticles agglomerated to sizes of ~1,000nm, and only nhNi@SiO2 retained a small fraction of smaller agglomerates. When FBS was added, Ni-SiO2 formed only agglomerates of 1000 nm, while hNi@SiO2 and nhNi@SiO2 formed also smaller agglomerates.  This suggests that proteins play a significant role in nanomaterials agglomeration, likely through the formation of a protein corona, and hence are likely to affect uptake of these materials by the cells. Simultaneous dissolution studies show that Ni-SiO2 has a significantly lower Ni dissolution rate, again suggesting that the protein corona that caps the (external) Ni NP on Ni-SiO2—but not the internal Ni NP in the other two core-shell materials—strongly alters the behavior of these materials in cell culture media.
As a next step we will investigate the intracellular Ni ion concentration (using a fluorescent dye) in order to assess the intracellular Ni2+ release and correlate the results with cell viability assays.  This will allow us to identify whether the Ni nanoparticles themselves or the intracellular Ni ions cause the nanomaterials toxicity.  
