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Abstract: The Graphene Flagship Project, along with the Human Brain Project, is the first of the
European Commission’s Future & Emerging Technology (FET) Flagship Projects, whose mission it is
to address major scientific and technological challenges through long-term, multi-disciplinary research
and development efforts. Safety assessment is an essential requirement that cannot be dissociated
from the development of new technologies. Therefore, the Graphene Flagship has invested
considerable efforts in the assessment of the potential impact of graphene-based materials (GBMs) on
human health and the environment. The present lecture will provide examples of recent studies
conducted in the Flagship on the interactions of endotoxin-free graphene oxide (GO) of differing lateral
dimensions with primary human immune cells (macrophages and neutrophils).
Transcriptomics approaches are being increasingly applied to unravel the mechanisms of interactions
of nanomaterials with cells and tissues. Using RNA-sequencing coupled with bioinformatics analysis,
GO was found to trigger size-dependent transcriptional effects in human lung cells and distinct
pathways were activated in lung cells following short-term versus long-term (i.e., several weeks)
exposure to GO. These results show that omics approaches can be utilized to provide a deeper
understanding of the impact of GO on exposed cells or tissues. Understanding the biological
interactions of GO and other GBMs will pave the way towards safe handling and use of these materials
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