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EDITORIAL

Genotoxicity of engineered nanomaterials

(Received 23 December 2009; accepted 14 March 2010)

This special issue of Nanotoxicology reviews the bio-
logical significance of the available information on the
genotoxicity of engineered nanomaterials (ENM).
The papers herein discuss approaches to identify
and evaluate possible genotoxic effects. Knowledge
of the mechanism of genotoxicity should support the
rationale of genotoxicity testing of ENM.
The major target organs of ENM exposure are

the lung, the central nervous system, and the
cardiovascular system. An important point is the
physico-chemical characterization of the test material
according to the endpoint studied (e.g., mutagenicity,
inflammatory response, DNA damage). Available
studies have limited interpretability because material
characteristics have not always been fully measured or
reported. In light of the absence of definitive infor-
mation regarding which properties of ENM can
influence their acute and long-term biological activity,
a basic set of physico-chemical parameters should be
provided in toxicity screening. Since these features
may change under experimental conditions (e.g.,
agglomeration, aggregation, surface charges), all these
characteristics should preferably be measured in the
actual test system using appropriate instruments and
methods. Genotoxicity can be the result of a direct
interaction with the DNA or indirectly as a conse-
quence of interaction with a non-DNA target such as
the spindle apparatus or DNA repair enzymes.
Furthermore, it is essential to clarify whether ENM
induce primary genotoxicity (elicited by the particles
themselves) or cause secondary effects (elicited by the
recruited inflammation). For example, although not
equivalent measurements, both DNA damage
assessed by the Comet assay and micronucleus pro-
duction are indicators for genotoxicity but as end-
points incapable of differentiating between a primary
or secondary mechanism. If cell lines are used to
investigate genotoxicity of ENM, they should be
p53 proficient [Note: p53 is a transcription factor
which regulates the cell cycle and thus functions as

a tumour suppressor]. In all studies, the human
relevance of effective doses seen in experimental
studies needs to be evaluated. Particularly with aero-
sols, agglomeration and aggregation of ENMmakes it
difficult to define the actual dose at the target.
This special issue also expands on the problems

associated with genotoxicity testing of ENM, and
elucidates possible genotoxic mechanisms to support
improved test strategies. The papers seek to address
four questions, whether: (i) Current OECD tests are
appropriate and sufficient, (ii) ENM found systemi-
cally are biologically relevant, (iii) there is a minimal
set of parameters to be reported in a study, and
(iv) which ENM material can be used as a reference?
The papers included in this issue are based on

presentations given at a symposium and forum jointly
organised by the European Centre for Ecotoxicology
and Toxicology of Chemicals (ECETOC) and the
European Environmental Mutagen Society (EEMS)
and held on Friday 21 August 2009 at the 10th
International Conference on Environmental Mutagens
(ICEM) in Florence, Italy.
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