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Among the different types of novel materials discovered at nanoscale, recently graphene is
offering tremendous potential in the field of (opto)electronics and photonics due to its outstanding
propertiesl. However, uncertainties related to the safety of these material and related
technologies have created a major obstacle for industry?.

This work gives a first approach in risk analysis to identify and control potential risks related to
the up-scaling of graphene nanoplatelets (patent WO 2016/042305 Al)3 and graphene-based ink
manufacturing processes developed within the H2020 Project INSPIRED*.

The proposed strategy includes (i) qualitative hazard evaluation (i.e.; review of existing
(eco)toxicological data, preparation of a questionnaire in order to create a general overview of
important nanosafety related issues, on-site company visits) and (ii) the use of qualitative and
semi-quantitative tools for risk assessment (ISO-CB 129015, Stoffenmanager Nano® , ECETOC
TRAY).

Following this concept, detailed process descriptions/work flows were defined and risk profiles
associated with initial exposure estimates were created, taking into account existing safety
measures. We found that the level of occupational exposure and also environmental risks are
minimized because tasks are performed under inherently safe conditions (e.g., synthesis
processes are always processed in a wet (aqueous) phase thus minimizing airborne exposure,
by-products are recycled/reused for further synthesis).

In addition, previous exposure monitoring at laboratory scale indicated no graphene release into
the workplace environment. However, further exposure assessment of the pilot plant, including
up-scaled processes for bulk production of graphene and ink formulation is planned.

To conclude, this study provides an overview of the safety measures that must be employed to
ensure and/or enhance the safety levels during the production of graphene-nanoplatelets. Also,
two additional benefits from employing these safety measures could be the potential for easier
process scale-ups and reduced time-to market.

1 Sadasivuni, K. Graphene-based polymer nanocomposites in electronics. Eds. Deepalekshmi Ponnamma,
Jaehwan Kim, and Sabu Thomas. Springer, 2015.

2 Bussy, C., et al. "Safety considerations for graphene: lessons learnt from carbon nanotubes." Accounts of
chemical research 46.3 (2012): 692-701.

3 Ladislaus, Paton, McHale. 2016. Two-dimensional materials. WIPO Patent W02016042305 Al, filed
September 14, 2000, and issued March 24, 2016.

4 http://www.nano-inspired.eu/

51SO/TS 12901-2:2014. Nanotechnologies — Guidelines for occupational risk management applied to
engineered nanomaterials — Part 2 Use of the control banding approach (2014).

6 Duuren-Stuurman, B., et al. "Stoffenmanager Nano: Description of the conceptual control banding
model." The Netherlands: TNO2011. Report V9216 (2011).

7 Ecetoc, Targeted Risk Assessment. "technical report no. 93." European Centre for Ecotoxicology and
Toxicology of Chemicals (2004).



