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Technical Consensus on the Selection of Genotoxicity Testing Methods for
Nanomaterials

Editor's Note:

A nanomaterial refers to a material that has at least one dimension within a range of 1-100 nanometers in
three dimensions or it is a material composed of nanostructured units withspecial properties. China has been a great
nation in the nanotechnology research and development (R&D) and nano industry. With the rapid advancement of
nanotechnology and the emergence of a large number of nanomaterials, the opportunities for human beings to be
exposed to nanomaterials are increasing, so the safety evaluation of nanomaterials has gradually become a hot spot .
Genetic toxicity test is an important part of non—clinical safety evaluation. It evaluates whether subjects have genetic
toxicity through a battery of tests, and predicts the carcinogenicity of the subjects, so as to reduce their risk of harm
to population. The size effect and high surface activity of nanomaterials make them easily penetrate cell membranes,
and interact directly or indirectly with cellular genetic materials (DNA or chromosome) due to the combination of their
surface activity and accumulation of quantity. In particular, when nanoparticles carrying metal ions enter human body,
they may induce chromosome or DNA breakage by mechanisms of action, such as oxidative stress or inflammation.
Whether nanomaterials will affect cell proliferation and induce tumors due to long—term retention in certain organs is
also an important factor to take into consideration. The study of the genotoxicity of nanomaterials has now developed
into a specialized sub-branch research field, that is, "NanoGentoxicology".

The evaluation of genotoxicity of nanomaterials is of certain distinctiveness. Nanomaterials enter and leave
cells in a relatively slow mode, and have the characteristics of easy distribution , accumulation and sustained release
in liver, kidney, lung, brain and immune organs, which are different from ordinary chemical compounds and small
molecular biological products. As a result, the current classical genotoxicity testing battery may not work effectively
and reliably. For instance, the standard bacterial reversion mutation test which demonstrates the highest degree of
correlation with the generation of rodent tumors, cannot effectively detect the potential mutagenicity of nanomaterials,
but in vitro micronucleus tests, chromosome aberration tests, and comet assays can usually yield positive results.
In addition, the genotoxicity testing in vivo, mainly designed for chemical drugs, usually uses peripheral blood
as a monitoring window and has certain limitations on sampling location and time, which is apt to misjudge the
genotoxicity of nanomaterials. How to reasonably evaluate the potential toxicity of nanomaterials to the human and
predict the risk are currently urgent problems need to be solved by scientific communities and regulatory authorities
worldwide.

International regulatory agencies, including US Food and Drug Administration (FDA), Agence Nationale de
S é curit & du M é dicament et des Produits de Sant € (ANSM) in France and the Organisation for Economic Co—
operation and Development (OECD) have gradually realized the limitations of current genotoxicity testing battery in
genotoxicity risk evaluation for nanomaterials since 2010. The OECD Working Party on Manufactured Nanomaterials
(WPMN) has reached seven consensuses on the common problems of genotoxicity evaluation for nanomaterials in
"Series on the Safety of Manufactured Nanomaterials No. 43. Genotoxicity of Manufactured Nanomaterials: Report of
the OECD expert meeting" (hereinafter referred as file No.43) . Experts at the meeting suggested carrying out an in—
depth data review on the genotoxicity data of nanomaterials so as to determine if the guidelines for genotoxicity testing
need to be modified accordingly. At present, no guidance document related to the selection of the genotoxicity testing
methods for nanomaterials exists in China.

This article was drafted according to the OECD file No.43 and relevant genotoxicity guidelines. Experts

in the fields of nanotechnology and genetic toxicology research, as well as representatives of R&D institutions
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of nanomaterials and related products in China discussed and reached a consensus. During the consultation

period, 50 suggestions were received, and 47 suggestions were adopted or adopted with modification, which

finally formed the following "Technical Cousensus on the Selection of Genotoxicity Testing Methods for

Nanomaterials" to provide reference for future R&D, safety evaluation and regulation on the nanomaterials containing

drugs, diagnostic reagents and medical devices.
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