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INTRODUCTION TO THE NANOSOLUTIONS PROJECT

Overview of Nanosolutions project

Currently, the potential impact of engineered nanomaterials (ENM) on humans and the environment has
generated considerable research interest, since its use and diversity of applications in commercial products
have grown extensively over the past decade, and continue to grow rapidly. However, few researchers have
addressed the actual release of nanomaterials, and much more work is needed to evaluate the environmental
release and exposure covering their entire life cycle, from ENMs synthesis to the end-of-life stage of nanoenabled products.
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This has prompted scientists, regulators, and the industrial representatives to investigate the features of
ENMs in order to be sure of their safe use in nanotechnologies. The European Commission has also explored
in-depth the characteristics of ENM and issued a document on ways to assure the safety of ENM. The
overarching aim of the NANOSOLUTIONS consortium is to identify and elaborate those characteristics of
ENMs that determine their biological hazard potential by providing a means to develop a safety classification
of ENM. This potential includes the ability of ENMs to induce damage at the cellular, tissue, or organism
level by interacting with cellular structures leading to impairment of key cellular functions. Accordingly, it is
believed that it will be possible to create a set of biomarkers of ENM toxicity that are relevant in assessing
and predicting the safety and toxicity of ENM across species.
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Systems Biology Analysis

According to the information provided by the industrial partners, a range of consumer products has been selected
and a range of simulation processes has been designed and adapted to evaluate release of 7 different types of
ENM: TiO2, CuO, Ag, Au nanoparticles , MWCNT, CdTe quantum dots and carbon nanodiamonds.
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LIFE CYCLE ANALYSIS (LCA) - LAYING THE FOUNDATIONS FOR SAFETY CLASSIFICATION
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EVALUATION OF THE MAIN TRANSFORMATION /
RELEASE PROCESSES DURING THE LIFE CYCLE OF THE ENM

Work package four is working to design transformation / release scenarios of ENM after identifying the most
relevant stages of the life cycle of products containing nanomaterials, prioritizing normal use conditions.
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In this work package we experimentally simulate the processes that take place during the use/end-oflife phases of commercial products containing ENM for i) quantifying and fully characterizing released
ENM and ii) generating sufficient amounts of these released ENM to be used by the NANOSOLUTIONS
consortium. New standard operational procedures (SOPs) will be generated for released ENM, when
SOPs specifically defined for pristine nanomaterials could not be applied.

FUTURE WORK TOWARDS CLASSIFICATION OF ENM RELEASED FROM PRODUCTS

FUTURE
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TO PERFORM THE DESIGNED LABORATORY SCALED SIMULATIONS AND FULLY CHARACTERIZE THE RELEASED ENM
TO OBTAIN A HAZARD PROFILE OF THOSE RELEASED ENM COLLECTED IN SUFFICIENT AMOUNTS FROM THE SIMULATION TESTS
TO DERIVE HAZARD IMPACT FACTORS FROM THE HAZARD CLASSIFICATION TOOL TO ESTABLISH A GENERAL FRAMEWORK FOR
THE LIFE CYCLE IMPACT ASSESSMENT (LCIA) AND RISK ASSESSMENT (RA) OF NANO-ENABLED PRODUCTS

Validate the tool comparing the physicochemical characterization and release results of the simulations with
the predictions given by the NANOSOLUTIONS tool, considering all hazard testing data generated during
the execution of the project. Moreover, a methodology that allows the integration of the “NANOSOLUTIONS

hazard tool” outcomes to derive fresh water/terrestrial ecotoxicity and human health impact factors for
the LCA of nanomaterials will be established. LCA will be performed following the ISO framework for LCA
(ISO 14040:2006).
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