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Nanotechnology is an area in which the implementation of New Approach
Methodologies (NAMs) in risk assessment is particularly promising. The EFSA
Guidance on risk assessment of nanomaterials (NMs) in the food and feed sector
suggests NAMs as the first choice to generate new information especially in the first
tiers, where the need for a nanospecific risk assessment to complement the
conventional sectorial risk assessment is established. Notably, some essential
elements for risk assessment of NMs, such as the assessment of cellular
uptake/intestinal barrier crossing, are technically much easier using in vitro models as
compared to in vivo studies.

The overall aim of NAMs4NANO is to promote the use of NAMs in nanospecific risk
assessment, covering both nanomaterials and real-world materials applied in the
food/feed sector with broad size distributions. According to the framework on risk
assessment of nanoparticles in applications related to food and feed falling within
EFSA’s remit (nutrients and nutrient sources, novel foods, food contact materials, food
additives, food flavourings, feed additives, and pesticides), nanoscale specificities are
integrated in the risk assessment process as nanoscale-based hypotheses and NAMs
are pivotal to generate information for addressing these hypotheses and improve
mechanistic understanding of processes at the nanoscale.

NAMs4NANO features 10 case studies showing the concrete application of NAMs to
food/feed nanospecific risk assessment. The first 5 case studies deal with ZnO
(nutrient source), SiO2 (as SAS, food additive E551), iron oxides (food additives E172),
nanosilver (as food contact materials or as the nanofraction of food additive E174),
copper oxides (feed additives, pesticides). Integrated Approaches to Testing and
Assessment (IATAs) are used for the integration of human, animal and NAMs-derived
evidence. There are then 5 methodological and cross-cutting case studies aiming to
foster progress of nano-specific NAM-based approaches. The first two case studies
focus on the assessment of complex nanomaterials (a nanocarrier loaded with a
pesticide active substance, nanocellulose and other food-relevant nanofibers). The
other case studies focus on (i) developing a procedure for simulating transformations
in the Gl tract to obtain relevant materials for in vitro testing, (ii) the development of
diseased models for the intestinal barrier to generate information on potential risks in
vulnerable populations, (iii) simple whole organism models —i.e. flatworms (Schmidtea
mediterranea), nematodes (Caenorhabditis elegans), and zebrafish (Danio rerio) —
representing the bridge between in vitro models and in vivo models in nanoparticle
toxicity assessment.

A broad NAM catalogue, including analytical, in chemico, in vitro, in silico methods is
used to address risk assessment challenges of food-relevant real-world materials.
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