Evaluating the risks of nanomaterials

Many important functions of living organisms

take place at the nanoscale. The human body uses
natural nanomaterials, such as proteins and other
molecules, to control the body’s many systems and
processes at a cellular level. As such, experimentation
will have a particular focus on cellular models in
order to understand the toxicity of nanomaterials.
These effects will also be tested across a wide range
of organisms, from microbes to mammals, and on
different body systems.
The scientific experimentation will have two main
outputs. Firstly, the traditional hazard classification
data garnered will provide both regulators and
industry with information in a format they can use now,
within the current regulatory process, meaning the
experiments will have an immediate impact.
Secondly, the data from the experiments will be
used in the molecular biology and systems biology
approaches being used in the NANOSOLUTIONS
consortium to provide the information needed for the
ENM Safety Classifier. This will be done by creating
a set of biomarkers of ENM toxicity that are relevant
in assessing and predicting the safety and toxicity
of ENM. Based upon the resulting design and data
requirements of the model, specification for a high
throughput system for future testing and analysis of
further refined or new ENMs will also be produced.

Improved safety for nanomaterials

The final result will be a model that will facilitate

the prediction of hazard classification based on
a minimal core set of input data. This model will
be widely applicable to industry (in particular
SMEs), regulators and academics involved in the
development of new nanomaterials.
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Barriers to innovation

Current legislation that governs the safety

classification of engineered nanomaterials (ENM) in
Europe is complex. Each ENM has to be treated as
a separate chemical and be individually tested to
assess the potential harm they can cause to humans
and the environment. This means that developing new
technology that uses previously unused nanoparticles
is both time-consuming and expensive, creating a
significant barrier to fulfilling the technological and
economic expectations that have arisen due to the
unique properties of ENM.
Consequently, there is a real need for ways to
reduce the amount of individual testing of ENM that
is currently occurring, as this will help to reduce
the cost of developing nanotechnology and speed
up innovation. This is the context in which the
NANOSOLUTIONS consortium was created.

“There is a real
need for ways to
reduce the amount
of individual testing
of ENM that is
currently occurring”

A new tool for ENM safety classification

“The ENM Safety Classifier, will be used
to predict the harmful effects of specific
ENMs based on their properties”

The NANOSOLUTIONS consortium

The NANOSOLUTIONS project started in April

2013 and is made up of 34 partner organisations
spanning Europe, America, Africa and Asia. The
partners will work in 13 different work packages
focusing on different elements of the project. Detailed
experimentation will take place across a number of these
work packages in order to provide fundamental data that
will be used to develop the ENM Safety Classifier.

“The NANOSOLUTIONS project
started in April 2013 and is made
up of 34 partner organisations
spanning Europe, America,
Africa and Asia”
The overarching aim of the NANOSOLUTIONS
consortium is to develop a safety classification tool
for engineered nanomaterials (ENM) based on an
understanding of their interactions with living organisms
at molecular, cellular and organism levels. This software
tool, named the ENM Safety Classifier, will be used
to predict the harmful effects of specific ENMs based
on their properties, rather than having to individually
test them. This will facilitate the crucial transition from
descriptive toxicology to predictive toxicology.

