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Conclusions

The field of nanotechnology is still incipient and specific legisla-
tion, standardized methodology, and soil reference material is 
required. Engineered NPs may be bioavailable in soils depending 
on the routes of exposure of the target organism, thus causing 
bioaccumulation and/or toxicity (structure, diversity, activity, 
reproduction, locomotion, and nutrient imbalance) and possibly bi-
omagnifications. The transport of ENPs is often associated with 
their bioavailability to edaphic biota. However, ENPs suffer differ-
ent transformations from their interactions with organisms and con-
stituents in soils. Surface coating of ENP with HA could increase 
the suspension stability and thus ENP mobility. However, alteration 
of the ENP surface charge could decrease the affinity for cell mem-
branes. Aggregation processes are likely to decrease the bioavail-
ability of ENPs, except in case of membrane disruption or small 
aggregates (<20 nm) that could penetrate the plant cell wall. These 
processes are enhanced in the presence of OM, clays, and major 
cations, and are highly dependent on the kind, size, and concentra-
tion of ENPs. Sorption processes seem to decrease the ENPs bio-
availability, but a concentration of ENPs at specific sites where soil 
organisms are exposed may occur.
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