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ABSTRACT:

SUNSHINE will develop an e-infrastructure for Safe by Design (SbD) of multi-component (advanced)
nanomaterials (MCNM). This web-based application will i) facilitate information exchange between actors
along MCNM supply chains to promote the development and use of SbD strategies for specific products; ii)
provide access to relevant data, testing guidelines and modelling approaches to test the effectiveness of the
SbD strategies, and iii) support Stage-Gate R&D decisions for developing new MCNM technologies and
bringing them to the market based on an estimation of their safetyperformance-cost balance and regulatory
readiness. The e-infrastructure will be applied to develop SbD strategies for case studies corresponding to
supply chains of real industrial products. The effectiveness of these strategies will be tested in the lab by
means of Integrated Approaches to Testing and Assessment comprising experimental and modelling methods
to assess not only the hazard and exposure of the SbD-modified materials, but also their performance. The
development and implementation of SbD strategies as well as the SUNSHINE grouping and read-across
scheme and multi-scale models will generate substantial knowledge and data and will enable the use of
existing data. SUNSHINE will facilitate adaptation of standards and regulatory guidance documents for
MCNMs and explore how safety regulations can keep pace with the innovations in MCNMs. Our approach
will reduce, refine and replace (where possible) the need for animal testing by promoting the use of modelling
as well as in vitro and cell-free tests. It will not only decrease the cost of industrial R&D and regulatory
compliance but will also increase fundamental scientific understanding of how components of MCNMs
interact with each other, with other nanomaterials and/or chemicals, leading ultimately to mixture toxicity.
The SbD-modified products that are found to be safer, functional and economically viable will be proposed
for the market.
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