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INTRODUCTION

BACKGROUND OF EURONANO FORUM

EuroNanoForum 2017 was held
in Valletta, Malta from June 21-23,
with the aim of bringing industry to
the centre stage of nano innovation.
More than a thousand delegates
from research, industry and public
policy gathered for the event,
during which some of the key
issues surrounding the continued
development of nanotechnology
and the increasingly important part
it plays in all aspects of European
life and the European economy
were discussed.
As well as focusing on some of
the key enabling technologies that
are making nano an invaluable
part of industrial development, the
event also focused on how best to
leverage this technology and bring
it to market. Investing in nano, nano
trends and a many examples of
making a commercial success of
nano innovation were all discussed
at length, while delegates also had

the chance to network on a lively
exhibition floor and talk business
and special matchmaking sessions.
The event ended with a full
programme of interactive and
highly productive workshops,
where discussions took place
in more intimate surroundings
and focused on everything from
advanced materials to value-added
industrialisation.
One workshop focused on a crucial
aspect of nano development - nano
safety and, in particular, delivering
safe nano to market. “If there is no
safe nano,” said one of the opening
speakers, then there is NO nano.”
The workshop was organised by
the recently closed FP7 project
Nanosolutions in collaboration
with the Nanotechnology Industry
Association (NIA), and supported by
the EC and the NanoSafety Cluster.

This executive summary of the
“Delivering safe nanotechnology
to the market” workshop, seeks
to provide an insight into the
lively discussions that took place
over the day, while also providing
a summary of the conclusions
reached in the three main themes
– tools for safety assessment,
towards safe by design and
the future of risk governance,
all focused on the potential for
safe industrial development and
commercial success.
The workshop closed with a round
table session where all panelists
were asked to present their visions
of the future of nanotechnology
from a consumer, research
and industry perspective, with
safety at the heart of any future
success. This document also
summarises this discussion, while
also presenting a set of clear
conclusions about the whole day.
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PURPOSE OF THE WORKSHOP

Nanotechnology is widely regarded as being at
the vanguard of industrial innovation, helping us
push the boundaries of what is possible across a
diverse range of science and industry. Whether it’s
advancing new treatments for cancer, delivering
faster and cleaner production methods or simply
making our washing-up liquid go further, things are

“This workshop examined how
this knowledge and skill can
be applied commercially to the
market, enabling the safe delivery
of nano innovation for all”

happening now at the nano scale. Audi, for example,
revealed at a plenary session of the EuroNanoForum,
that 90 per cent of all its cars contain some form of
nanotechnology right now and that the future of its
cars absolutely depend on this technology.
Not only does this nano revolution offer huge
possibilities for society in terms of the way we live our
lives, it also, of course, has huge potential for Europe’s
economic competitiveness across the world and the
creation of jobs at home.
But if we are truly to reap the benefits of
nanotechnology, then all the innovations it enables
over the coming years need to be safe. We need to be
sure that the minute particles that deliver such huge
rewards are not going to harm human health or the
environment in any way.
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Delivering safe nanotechnology to the market is a
fundamental necessity and the bedrock of all nano
developments now and in the future.
The EuroNanoForum 2017 focused on strengthening
the competitiveness of European manufacturing
industries through nano and advanced materials
technologies and innovation.
At the heart of all this technological advancement must
be nano safety and, indeed, over the past 15 years or
so, the EC along with industry itself and many national
initiatives have invested millions of Euro into new
solutions to ensure nano innovation is safe.
The full-day workshop focused entirely on delivering
safe nanotechnology to the market and, in particular,
on how the current state-of-the-art tools can be
used by industry, what industry actually requires and
the changing regulatory framework that is needed to
ensure safe nano.

“Delegates were able to gain
an insight into the state
of the art while examining
the changing regulatory
framework, policy perspectives
and societal expectations”

The workshop was organised by Nanosolutions,
one of Europe’s largest ever nanosafety
projects, the European NanoSafety Cluster and,
to ensure that vital industry perspective, the
Nanotechnologies Industry Association.
“The full-day meeting was dedicated to open
discussion and interaction with active nano-sector
players from the European Commission, regulatory
authorities, large companies, SMEs and research
centres, all of whom work globally to build the
nano-ecosystem,” explained Bengt Fadeel of the
Karolinska Institute and the Nanosolutions project
and part of the workshop organising committee.
“Delegates were able to gain an insight into the state

of the art while examining the changing regulatory
framework, policy perspectives and societal
expectations. Importantly, the discussions had an
active industry focus in terms of current practice,
expectations and requirements.”
There were three main discussion forums, kicking
off with “tools for safety assessment”. This
session explored how recent advances in hazard
and safety assessment can help regulatory
bodies to develop robust and scientifically valid
regulatory requirements that can be used at EU
and national levels.
This was followed by a session called “towards
safe by design”, which showcased the types
of tools emerging as well as highlighting what
industry needs in order for these to be genuinely
integrated into product development processes.
The final session examined “the future of risk
governance”, looking at the way forward for
long-term risk assessment, risk management and
risk governance.
The day ended with a lively round table discussion
by leading industry, policy and research stakeholders
examining the long-term future for nanotechnology,
from a research, consumer and industry perspective
and explored with many interventions from the
audience what roadmap needs to be in place. The
session was designed to outline a vision of the
future and the panel discussed how this vision could
become a reality.
The workshop was supported by the European
Commission and the opening keynote was given
by Georgios Katalagarianakis, Directorate General
for Research & Innovation.
“Mindful of the fast progress of the
nanotechnologies market, the EU has established
a world class technological research programme
for developing the knowledge and the skills
needed for the deployment of these technologies
in perfectly safe manner,” said Katalagarianakis.
“This workshop examined how this knowledge
and skill can be applied commercially to the
market, enabling the safe delivery of nano
innovation for all.”
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DELIVERING SAFE NANOTECHNOLOGY
TO THE MARKET

Georgios Katalagarianakis

The workshop was opened by co-organisers, William
Davis of Insight Publishers, dissemination partners
with Nanosolutions and Bengt Fadeel of the Karolinska
Institute, also a partner with Nanosolutions.
Bengt Fadeel stressed the importance of working
within the framework of the NanoSafety Cluster, an
organization, he believes that has been essential in
coordinating efforts and bringing exciting projects
together. “Over the past 10 years,” he said, “we have
made great progress, with strides forward in terms of
risk assessment and risk governance. It is now time
for industry to work with these tools.”
Georgios Katalagarianakis, EC, DG Research &
Innovation opened the morning session with a
keynote address on behalf of the EC and the clear
direction that technology needs to be beneficial to
all – but also safe. Indeed, he went further by stating
that new technologies don’t just need to be as safe as
previous technologies, but safer.

“We have made great progress,
with strides forward in terms
of risk assessment and risk
governance. It is now time for
industry to work with these tools”
This, he reasoned was at the heart of the EU’s ambition,
something he described as a “global programme”,
investing in excellent science, industrial leadership
and addressing societal challenges. In terms of policy,
that means jobs, growth, investment, the digital single
market, the energy union and ensuring Europe’s place
in the world as a global player. In terms of research, this
means making Carlos Modeas’ three priorities - open
science, open innovation and open to the world central
to development.
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“And the good thing is, nanotechnology is at the heart
of all this, with nanosafety addressing every priority,”
he said. “The bottom line is that unless we deliver safe
nanotechnology to the market – there is NO nano.”
Katalagarianakis went on to outline the work the EC
has been doing in the field of nanosafety, with an
average spend in research over the past 12 years
of €20million a year, an investment based on the
premise that nanotechnologies innovation can only
ever succeed if all possible or perceived as possible
risks are convincingly managed.

“Delegates were able to
gain an insight into the state of the
art while examining the changing
regulatory framework, policy
perspectives and
societal expectations”
The efforts started with 12 projects under FP6 and
then, from 2009, a further 48 projects were funded
under FP7, with the actions shaped along the lines of:
Completeness: All technical areas addressed
• Hazard
• Exposure
• Risk Assessment
• Safe by Design
Consistency: All safety management layers
addressed
• Science and technology
• Regulatory research
• Market
Efficiency
• Synergy with Member States
• International cooperation
The fourth strand that was shaping research policy is
continuity and this, stated Katalagarianakis, remains
“a challenge”.
Since the launch of Horizon 2020, these research
efforts have been continuing, with nine projects funded
to date. The topics for this funding have been clear

•A
 nalytical techniques and tools in support of nano
material risk assessment (ACEnano and npScope)
• Promoting safe innovation through consolidation and
networking of nanosafety centres (EC4SafeNano)
• Advanced and realistic models and assays for
nanomaterial hazard assessment
• Framework and strategies for nanomaterial
characterisation, classification, grouping and read
across for risk analysis
Another focus area for the EC in terms of nanosafety
is the continued cooperation with the US, something
Katalagarianakis was keen to emphasise. There are many
lessons to learn on what has been done already on both
sides of the Atlantic, but the real benefits lie in pooling
knowledge as far as possible in the following areas:
• Risk Management and Control
• Risk Assessment
• Human Toxicity (including bio-uptake and
bioaccumulation, human-tox testing, and systems
biology approaches)
• EcoToxicity (including bio-uptake and
bioaccumulation, eco-tox testing, and systems
biology approaches)
• Exposure throughout the lifecycle (including
nanomaterial release, transport, transformation
studies, through to bioavailability estimates)
• Databases and Computational modelling for NanoEHS
• Characterization COR (including material
characterization, associated system characterization,
protocol development, and linkages with domain
expertise CORs)
Katalagarianakis also indicated the appetite from both
sides to explore the possibility of parallel calls.
Indeed, this sense of cooperation forms the basis of
the EU’s vision for the future in terms of the delivery of
safe nanotechnology to the market, both in relation to
the research agenda as well as to the involvement of
industry in utilising what has already been developed
and being involved in shaping future efforts based on
its needs.
“When it comes to what’s next for this sector, we
need to continue community building, continue with
the cooperation between member states, integrate
our research efforts, increase cooperation with the
regulatory bodies and we have to progress with safety
technology implementation,” he said.
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Looking further ahead, Katalagarianakis then
emphasized the need for the work to continue into
all aspects of nanosafety and that research into
hazard potential and risk assessment is only half the
story. A new focus must now be on safe by design
in the coming years. “How safe is safe enough?” he
said. “We need to open up new roads towards safe
innovation by planning new actions, learning lessons
and filling in the gaps that currently exist.” This, he
described as “risk governance” and it is this that
will be at the heart of the EC’s nanosafety research
agenda from now on.
“And governance,” he further explained, “is about
converting knowledge into choice and choice into
action towards achieving a goal. We need to be in
a position to be able to implement policies towards
achieving that goal, acting on information, planning,
communicating aims, objectives and results,
collecting feedback and monitoring progress.”

“We need to open up new
roads towards safe innovation
by planning new actions,
learning lessons and filling in
the gaps that currently exist”
One area where Katalagarianakis sees the need for rapid
improvement is in engagement with civil society, which,
he claims, continues to be a challenge but is absolutely
vital if consumers are to have confidence in nanoenabled products.
“The communication of our efforts and of the need
for effective safety assessment and management has
not been great,” he admitted. “We need to do better,
but we are making steps forward, particularly with the
European Observatory of Nanomaterials (EUON), which
has now been launched by the ECHA. This will have a
big impact.”

Having defined this focus on governance,
Katalagarianakis finished by explaining how it fits in
with the next round of funding within 2020: NMPB
Work Programme from 2018-2020 and where the
money will be spent in those two years in relation to
nanotechnologies, advanced materials, biotechnology
and advanced manufacturing and processing.
Risk Governance of nanotechnology (€10million) and
Nanoinformatics: from materials models to predictive
(eco)toxicology (€15-20million) have already been
allocated budgets and this will be paid by the end of
this year. Meanwhile, Safe by design, from science
to regulation: metrics and main sectors and Safe
by design, from science to regulation: behaviour of
multi-component nanomaterials will be awarded
budget soon, which will be paid by 2020.
An overarching impact of all this research effort will
be the strengthening of international cooperation,
with greater efforts made to share efforts over and
data to increase overall impact across the board.
Perhaps the greatest investment into safer
innovation will be with €250million investment into
a new Open Innovation Hub, which will help target
multi-disciplinary research towards central goals.
This hub will be developed over the next few years
and will become a key enabler for nanosafety
research in this time.
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CREATING A NANOSAFETY COMMUNITY
FOR MARKET SUCCESS
Éva Valsami-Jones, of the University of Birmingham,
was the coordinator of the FP7 project NanoMILE, which
finished in February, 2017. She is also the coordinator of
the EU Nanosafety Cluster (NSC), a high-profile platform
established for the coordination of nanosafety research
in Europe. The group, which is supported by EU-funded
projects, aims to provide strategic direction to nanosafety
research, leverage synergies between nanosafety
projects and communicate information about all aspects
of nanosafety to an audience that cuts across academia,
policy, industry, regulation and the general public. It also
seeks to promote the preservation of valuable data that
Éva Valsami-Jones

has been created and continues to emerge from the
enormous amount of research in this field.
Valsami-Jones represents the newly established
leadership of the NSC and she used opening remarks
as an opportunity to explain the changes and outline
the impact she believes this NSC will have on how
safe nanotechnology can be delivered to the market in
Europe, and she sees industry very much involved in
this new focus for the cluster.
“I think we can all agree that we all have a huge
responsibility in terms of ensuring nanotechnology is
safe,” she said. “The world is changing around us and
so is the NSC. We are now focusing on what the NSC
can do for industry as well as what it has always done
for research.

“I think we can all agree that we
all have a huge responsibility
in terms of ensuring
nanotechnology is safe”
“Over time, the goal is to transition the NSC to an
Innovation Governance platform, so a key aspect of
the period 2017-2020 will be to work on attracting all
stakeholders, from fundamental research to market
players, to facilitate this transition.
“But I challenge all to look at the new vision, challenge it,
suggest new approaches and get involved,” she added.
She stressed that collaboration was key to the success of
the NSC and called for greater participation in the cluster,
stressing the need for people to contribute with ideas in
how its core tasks can now be achieved. These include
the coordination of future EU nanosafety policy, via a
steering group, as well as the coordination of ongoing
nanosafty science and research, using task forces.
The NSC is also now committed to ensuring the
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sustainability of this EU research and is setting up a
sustainability task force as well as a working group
focused on the essential task of data management.
Finally, Valsami-Jones emphasised the importance
of communication for ensuring that research
outcomes are used by industry and that there is
a greater awareness of the importance of safe
nanotechnology in the market place. The NSC will,
therefore, place greater emphasis on dissemination
activities and will organise a number of bespoke
stakeholder events. “We want to keep things live
and relevant,” she said.
Continuing with the theme of inclusivity, ValsamiJones called for people to get involved in the
new NSC working group structure, which is being
formulated along the following lines:
• Communication, training and education, which cuts
across all groups
• Materials and standards
• Exposure and hazard assessment
• Safe by design – innovation and regulation

• Models and tools for risk assessment
• Data management, which cuts across all groups
“We now want people to lead these groups – get
involved, play a part in driving the agenda.”
In summary, Valsami-Jones returned to the changing
landscape of nanotechnology in the marketplace and
the importance of delivering safe nanotechnology to
ensure long-lasting commercial viability.
“Our community has matured and we need to come
together and work on common challenges,” she
said. “We need to make data shareable – just as the
bioinformatics community has done – and we need
to work together on this.”
“We also need a new definition for what Safe
by Design actually means,” she added. “We all
use the phrase but it means different things to
different people and groups. We need this common
definition and this is also something the NSC will
be working on alongside the NIA and the project
EC4SafeNano.”
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CREATING STANDARDS
Patrice Conner of AFNOR and CEN/TC 352 spoke
about the need to create standards to ensure market
success, based on the development of an effective and
active standards community.
“Standardisation plays an important part in
nanotechnology already, but more can and should be
done,” said Conner. “Standards help promote good
practice in the production of nano particles, ensure the
quality and the safety of products using those particles
and so help protect consumers and those working with
nano materials.
“Standards also support regulation and, with safety
assured in this way, standards lead to increased global
trade, particularly of emerging technologies the benefits
of which can be accurately disseminated.
“We need to use output data from European projects,
respond to the legal requirements of authorities,

“Standardisation plays
an important part in
nanotechnology already,
but more can and should
be done”
seek to protect people and the environment, provide
evaluators with guarantees and respond to mandates
from the EU,” he said. “Standardisation then becomes
a valuable tool for all.”
Connor emphasised the need for all stakeholders to
become involved in the development and support of
standardisation – and this should take place at national,
European and international levels.

12										

Executive Summary 2017

OPEN REMARKS

Patrice Conner

nanotechnologies and nanomaterials and asked to
develop European standards in relation to Mandate M/46,
which identified four areas for standards development:
• M
 ethodologies for characterization of nanomaterial in
the manufactured form and prior toxicity and ecotoxicity testing
• Sampling and measurement of workplace, consumer
and environment exposure to nanomaterials
• Methods to simulate exposures to nanomaterials
• H, S & E (Health, Safety and Environment)
These issues are addressed by technical committees,
which receive funding of €4.5million from the EU.
Through this mechanism, 46 potential topics covering
the four areas have been identified and 15 technical
committees have been identified as being potentially
involved. 41 other technical committees and
stakeholders are possibly interested, too.
Connor also explained how this work is communicated
to standards communities. “There is a regular
exchange of relevant information and documents,
“ he said. “There is a mailing list of 130 people
representing all CEN/TCs, ISO/TCs and IEC/TC, who
receive this information.

“We meet and discuss how we
call all determine the future for
European standards and how
we can bridge the gap between
research results from EU projects
and standardisation”
“Where it takes place, there are national standards
bodies in each country,” he explained. “All appoint a
national delegation to participate at EU level, in CEN/
TC, 352. International bodies also have delegates in
ISO/TC 229.”
In terms of nanotechnologies, the main role of CENT/
TC 352 is to coordinate activities. It was established
when the EC recognised the need for standards in

“There are also activities that take place for the sharing
of information, including articles, updates on the CCMC
website and presentations at events and conferences.”
“We also have open meetings on standardization for
nanotechnologies and nanomaterials. These started in
2014, but are ongoing, the last looking at reliable data
for the development of nanotechnology standards.
“The purpose of these meetings is to bring all
stakeholders together, representing industry, SMEs,
manufacturers, academia, public authorities and
consumers. We meet and discuss how we call all
determine the future for European standards and how
we can bridge the gap between research results from
EU projects and standardisation. This is helped when
standards bodies like AFNOR, DIN and UNE take part
in these projects from the outset.
“We have 16 standards already produced and
eight under preparation following this collaborative
approach and all this is designed to support European
developments towards delivering safe nanotechnology
to the market,” Connor concluded.
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NANOSAFETY – A US PERSPECTIVE
Dr. Lisa E. Friedersdorf is the Director of the
NNCO. She has been involved in nanotechnology
for nearly 20 years, with a particular interest in
advancing technology commercialisation through
university-industry-government collaboration. She
provided a fascinating perspective on nanosafety by
appealing to the audience to focus less on what we
don’t know and more on what we do know.
“We know a lot,” she said, calling for increased
efforts to make the most of this knowledge to deliver
on the potential of nanotechnology, rather than
spend more time and money on further research into
often the same things.
That attitude has been the thrust of nanosafety
research in America, where there is no central
funding agency for the work. Rather, different
activities are funded by different agencies and this
is coordinated by a working group and guided by a
research strategy.

“Some support basic research for different activities,”
she explained, “but all is progressed through
collaboration within the community and, as far as I
can observe, there has been a shift in focus for this
community from all stakeholders, including industry.
“There is now much better communication between
all stakeholders and far fewer silos, where information
was not shared. This better cooperation benefits the
whole enterprise.
“And by having less discussion of the unknowns and
focusing on what we do now know about nanomaterials
and their hazard potential, we can see that we already
know a lot, so if we share that data and work together
more, we will get further.”
Friedersdorf sees this attitude as a real culture shift in
America and one that should be replicated in Europe,
too and she sees the willingness for researchers to
share data as a critical part of this shift.

“Data sharing is now welcomed and this shift has come quicker
than expected and has been very positive and beneficial”
Lisa E. Friedersdorf

“When started, we knew it would need a real culture
shift,” she said. “And researchers don’t like change and
were certainly not used to collaborating like they do now.
“We have come a long way – particularly with young
researchers. Data sharing is now welcomed and this
shift has come quicker than expected and has been
very positive and beneficial.”
Friedersdorf sees the US-EU collaboration platform
as a powerful forum for discussion and sharing – and
so change. She implored all working in the nanosafety
sector to get involved and benefit from what is already
known here and there.
“The Nano working group holds a weekly phone call,” she
said. “It is a good forum for active discussion and I invite
all to participate to help to bridge our research efforts.”
www.nano.gov
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SESSIONS

TOOLS FOR SAFETY
ASSESSMENT

This session explored how recent advances in hazard and safety assessment can help
regulatory bodies to develop robust and scientifically valid regulatory requirements that can be
used at EU and national levels. A number of tools are currently being developed in EC-funded
projects that can improve our safety assessment of nanomaterials.
Three EC-funded projects – NanoSolutions, SmartNanoTox and HISENTS – presented the current state of their work
and the technical solutions they are offering, using high-throughput screening technology and various other methods
to provide state-of-the-art methods for assessing the risk of nanomaterials.
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THE NANOMATERIAL SAFETY CLASSIFIER
BENGT FADEEL
The Nanomaterial Safety Classifier is a computational model capable of predicting the
safety of nanomaterials based on a minimal set of features. These features were selected
from data from a study of 31 nanomaterials. This data included a thorough breakdown
of how each nanomaterial affects various biological systems, as well as standard
physicochemical characteristics.
Quantitative structure-activity relationship (QSAR)
modelling uses the physicochemical properties — size,
shape, solubility etc. — of a chemical to predict its
toxicological effects. This approach works well for the
hazard assessment of most chemicals.
Nanomaterials, however, are more complex than standard
chemicals, and it has been shown that QSAR modelling is
often not sufficient to deduce their toxicological effects. The
NANOSOLUTIONS project has therefore proposed a new type
of model for nanomaterials which also includes data on mode of
action i.e. how biological systems respond to these materials.
31 nanomaterials were studied with eight different core
chemistries: platinum oxide, copper oxide, gold, titanium
dioxide, cadmium telluride, silver quantum dots, nanodiamonds
and multiwall carbon nanotubes. These materials were
functionalised in several different ways i.e. their surfaces were
modified to present different functional groups. This was done
to represent the different forms into which nanomaterials can
be transformed during their lifecycle when used in a product.
Alongside the standard physicochemical characterisation of
the 31 materials, various other layers of data were collected.
In vitro toxicity screening was carried out using lung and
immune cells. High throughput and high content screening
was also carried out on lung cells. In vivo testing on mice
searched for pulmonary responses. Ecotoxicity screening
was done using multiple species. Proteomics methods were
used to characterise the corona of each nanomaterial — the
layer of proteins that forms around a nanomaterial at which
most interaction between the nanomaterial and organic
matter occurs. Various omics approaches were also applied.
Following the collection of data, the Nanomaterial Safety
Classifier was then developed in three steps. The first involved
the classing of all of the nanomaterials into three groups: low,
medium and high toxicity. Following this, the most relevant

Bengt Fadeel
features for classifying each group were then identified
from the data. This was a huge task considering that the
data collected constituted over 8 million data points.
Finally, predictive models of the toxicity of nanomaterials
were selected using a complex evolutionary algorithm.
This was able to select a small number of the relevant
features that could be used to predict toxicity. Using
approximately 15 features gave a prediction accuracy of
around 90 per cent.
In summary, taking into consideration the mode of action
of a material as well as its physicochemical properties
allows for much higher toxicity prediction accuracy.
Although computationally complex, the tool developed
is actually quite simple: it tells you whether a material will
be, low, medium or high toxicity. The beauty of it is that
the model is able to keep evolving as more data is added,
so the prediction accuracy should improve over time.
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SMARTNANOTOX
VLADIMIR LOBASKIN
The SmartNanoTox project is creating a way to predict the in vivo toxicity of a nanomaterial
in an accurate and efficient manner. Using a combination of in vivo, in vitro and in silico
approaches, the SmartNanoTox team will identify the mechanisms associated with the
interactions between nanomaterials and living organisms, and eventually link the properties
of nanomaterials with different adverse outcomes.
There is a current inability
to accurately predict if a
particular nanomaterial,
based on its structure and
activity, will display long-term
toxicity effects in human cells
and tissues.

events. At the molecular level, this will be achieved by
analysing the state of the nanomaterial after the uptake,
through both experiments and computational simulations.
After this information has been gathered for a subset of
nanomaterials, a sufficient set of data will be available,
allowing for the identification of interactions leading to the
activation of different toxicity pathways.

Existing methods for
predicting the toxicity of
nanomaterials are based on
measurements of toxicity performed on cell cultures in
vitro and on extrapolation of these data to in vivo adverse
outcomes. This extrapolation is often hard to justify
because the exposure conditions e.g. the dose and the
state of the nanomaterial at the actual contact, as well
as the activated adverse outcome pathways, can differ
drastically between the in vivo and in vitro setups.

The overall outcome of the SmartNanoTox project, if
successful, will be the definitive ability to predict the in
vivo toxicity of a nanomaterial in an accurate and efficient
manner, through the use of QSARs. As a consequence,
the need for blanket toxicity testing and animal
experiments will be reduced.

Vladimir Lobaskin

Moreover, without the mechanistic understanding
of the toxicity, one has to rely on purely statistical
correlations between the nanomaterial properties and
the toxicity endpoints.
The key to progress in the development of predictive
models lies in the detailed understanding of the response
of the organism to nanomaterial exposure from the initial
contact to the adverse outcome. The SmartNanoTox project
aims to do this using system biology and new methods of
characterisation and data generation in toxicology.
Using a combination of in vivo, in vitro and in silico
approaches, the SmartNanoTox team will identify the
mechanisms associated with the interactions between
nanomaterials and living organisms. At the systemic level,
the team will use transcriptomics and proteomics data
from in vivo experiments, complemented by statistical
modelling to identify the activated biological pathways
and their corresponding molecular initiating and key

“The key to progress in the development
of predictive models lies in the detailed
understanding of the response of the
organism to nanomaterial exposure from
the initial contact to the adverse outcome”
The SmartNanoTox team also intends to resolve all
essential molecular interactions that can occur at the
interfaces between biomolecules and nanomaterials. The
connection between different adverse outcome pathways
and nanomaterial properties will be established through
intelligent quantitative structure-activity relationships
(QSARs), which will help to identify the properties of
concern that should be avoided. The nanomaterials can
then be grouped, according to their ability to participate
in certain interactions and trigger specific adverse
outcome pathways or disturb the normal function of the
cellsby interference in the key events of the pathways.
Thus, an accurate scale of the in vivo toxicity of
nanomaterials can be defined and predicted without the
need for extensive long-term testing.
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SESSIONS

HISENTS
ANDREW NELSON
Andrew Nelson of the University of Leeds gave an insight into the HISENTS project, which
is developing an innovative miniaturised high-throughput screening tool for the risk
assessment of novel nanomaterials. This tool will have the capability to reliably analyse the
interactions between nanomaterials and increasing levels of biological complexity.

Andrew Nelson

The platform will be made
up of an integrated set of
miniaturised modules, each
representing critical human
physiological functions,
from molecular interactions
through to cell, organ and
organism effects.

To achieve this, the project will take a multidisciplinary
approach drawing on experts from industry and research
in the fields of nanotechnology, chemistry, cell biology,
toxicology, engineering, electronics, computer modelling
and material science.
Having originally designed a successful module for testing
toxicity to membranes, Nelson then came up with the idea
for HSIENTS: a flow system with a whole series of modules
interconnected that look at a whole range of different
biological matter. Overall, nine modules will be designed
in the project. Two genetic modules (DNA and miRNA), a
bio-membrane module, a single cell module, and five organ
modules (lung, intestine, liver, kidney and placenta).

The approach represents a step forward from existing
methods for toxicity screening i.e. using well plates
and cell cultures. “One of the most attractive aspects
of the HISENTS system is that it actually resembles a
mammal, with the flow system as the blood and the
different modules as the organs,” explained Nelson.
“For this reason we like to call it a “human on a chip”.”
Making sure that all the modules are measuring the
same thing is important, so inter-calibration between
them is a big part of the project. Initial tests of all the
modules using identical toxicants have shown that
they are all giving similar results.

“The project received high praise
when it received its funding due
to its potential for industrial
application and commercialisation”
The project received high praise when it received its
funding due to its potential for industrial application
and commercialisation. The consortium running the
project now has a dedicated SME group working
with it to look out for opportunities to commercialise,
and has already received an angel investor for the
membrane module platform.
Overall, the HISENTS project will allow for faster
characterisation of the mechanisms by which
nanomaterials can cause toxicity. It will also generate
data on nanomaterial safety that can be used beyond
the lifetime of the project. For instance, it can be applied
to a ‘safer by design’ approaches whereby the data
generated by the project on nanomaterial safety can
be used to design future nanomaterials that avoid any
toxicity issues.
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TOWARDS SAFE BY DESIGN

This session highlighted
different industry-focused
tools emerging
to support the development
of safe nano-enabled
products for the market
and also looked at what
industry actually needs for
these tools to be genuinely
integrated into their product
development processes.
In her introduction to the
session, Claire Skentelbery of
the Nanotechnology Industries
Association (NIA), commented on
the parallels she sees between
nanotechnology industries and
other hi-tech sectors that are more
mature in terms of successful
product development.
“I am relatively new to the NIA
as well as to nanotech and the
regulatory aspects of nanotech,”
she said. “But having worked for
many years with SMEs, particularly
in the pharmaceutical sector, it is
fascinating to see the parallels that
exist between the development and
maturity of economic delivery from
nanotechnology and those we have

seen in other sectors that are more
economically mature. There is always
much to learn by watching how it
is progressing and what priorities it
needs to have.”
Three speakers then went on to
outline the work they have been
doing in three leading EU-funded
projects working in this field in the
development of safe nanotechnology,
focusing on how industry is going to
enable nanotechnology to generate
economic return.
Nanotechnology is a key enabling
technology and the science behind
it is advancing day by day. As the
science advances, the possibilities
grow – new products become
possible and these can be faster,
better and cheaper. But with those
advances come uncertainties in terms
of developing safe, trusted products
and this can often lead to lack of
investment and lack of consumer
trust. Europe must learn and
prepare to introduce technologies
that have the trust and acceptance
of consumers from the start. Low
investment and low consumer trust
lead to low market sustainability.

“If no-one will pay you for your
products, your products are never
going to be developed, no matter
how incredible the science is or how
amazing the product might be,” said
Skentelbery.
For those working with
nanotechnology, this situation
brings both risk and opportunity for
Europe – and the opportunity will
come through regulation. Regulation
creates opportunities for companies
to do things well and in Europe will
enable them to be first into a space
with safe, trustworthy products.
“To move forward from where
Europe is with nanotechnology
will require action from scientists
and the R&D sector and the
industry sector and the regulators
– all working together,” concluded
Skentelbery in her opening
remarks. “That is what Europe has
been trying to achieve – better
alignment and better collaboration
and this gives us the opportunity
now to really take advantage of
the requirements it takes to make
nanotechnology commercially
viable in the long term.”
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SESSIONS

NANOREG2
CLAIRE SKENTELBERY
Claire Skentelbery introduced the Nanoreg2 project, which has been exploring how
safe-by-design approaches can be spread as widely as possible amongst the nanotech
industry. This will be essential if the industry is to start reliably producing successful and
safe products.
There are two elements to the NanoReg2 project. The
first of these is safe by design, the concept whereby any
uncertainty in the innovation chain is reduced as early as
possible – developers know who their consumers are and
what they want and are prepared to purchase, they know
the pathways of the materials they are using and they do
everything they can to minimize risk and uncertainty.
This is not a new concept and has been used to great
effect in other sectors like pharma, but notechnology
is now learning how to apply it in the development of
viable nano-enabled products. In assessing how can
risk be minimized when designing and producing a
viable product, it is important to note that at any point in
the chain, if it becomes unviable as a product, then the
development should stop.

“The Nanoreg2 project was set
up to look at how the use of this
safe-by-design approach can
be as widespread as possible
in the nanotech industry and
research arena”
The second aspect to safe-by-design development
and the NanoReg2 project is regulatory preparedness.
It is not just important for companies to be prepared
to move forward with their developments, but the
preparedness of the gatekeepers further down the chain
is also hugely important. Regulators need to work with
products that have been designed using safe-by-design
methodologies and ensure that the pathway to market is
as smooth as possible.

That is not a simple process, but the shorter and cheaper
this pathway can be negotiated, the wider the boundaries
will be for successful products. Applying safe-by-design
methodologies to innovation simply enables questions of
risk and safety to be answered as early as possible and so
shorten time to market in the development of products.
The Nanoreg2 project was set up to look at how the use
of this safe-by-design approach can be as widespread
as possible in the nanotech industry and research arena.
It set out enable industry to recognise the approach,
formalise it in their processes and integrate it into their
operations. This was a core part of the project, alongside
the regulatory preparedness.
This essential premise of the project is reflected in the
consortium for Nanoreg2, which brings together many
organisations from research, industry and importantly from
regulatory bodies.
From the industry perspective, it was very important that
the consortium included both large and small companies –
they operate in different ways, with different skillsets and,
of course, different amounts of money to spend.
With this diversity in mind, the project looked at at safe by
design in several phases:
• The early production of material
• How that material is handles and processed in
manufacturing
• How the material is handled through its lifecycle – by
consumers through to the disposal of the product
So there is space for safe by design throughout the value
chain process of the material and the earlier a company
can assess how that material is going to perform and
how the associated risks can be minimised within known
pathways of use, then long-term economic sustainability
is more likely.
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Claire Skentelbery

The long-term aim is to have a toolbox that allows
companies to develop effective products for market
using safe nanomaterials as fast as possible and for the
regulators to be an integral part of that process.
There are huge challenges in achieving this, not least
going from publically-financed research programmes
and projects primarily driven by research organisations
and academia and work on how these are going to be
integrated into industry and become an integral part of
industrial operations.
The whole community needs to be engaged. It needs to
be an integral part of start-up planning, an integral part of
large company operations and it needs to bing investors
and regulators into the mix as well so that every part of
the chain is recognized as part of safe by design.

In Nanoreg2, industry partners were used specifically to
run case studies on all aspects of production and use by
consumers – looking to making it safer for employees,
safer to those who will handle it further down in the value
chain, safer for consumers who are going to come into
contact with the nanomaterial and how the material is
disposed of at the end of life.
The purpose of these case studies was to assess
how processes could be altered using safe by design
principles and what impact this would have on a
company’s ability to develop products. In other words,
a company’s whole business model was looked at and
not just the specific science and technology relating to a
certain product.
Barriers to market – scientific, regulatory or financial
are important for all companies to understand,
particularly new, small start-ups. Safe by design is
a particularly effective way of helping early-stage
innovators look at what steps they need to take to get
a viable product to market.
Work is still progressing on the regulatory side in the
project and is focused on how regulators can engage
with companies and the innovators at the early stage of
operations and how they can successfully allow them to
bring a dossier for approval for entry into the market.

So what does all this mean for Europe? If we look at this
from a market perspective, Europe spends a great deal of
money on R&D in the anticipation that this investment will
turn into products that will be cheaper, safer and better
than what we currently have on the market. For that to
happen, products need to be developed and brought to
market. They cannot stay in research.
Safe by design makes innovation more efficient – fewer
things are needed to be done to get a product to market,
by selecting what to do that is the most efficient way to
get the product where it needs to be.
Safe by design is also important to being fast to
market and being ahead of the game – and that’s
where Europe has to capitalise to get ahead of very
competitive global players.
Europe is very good at collaboration and knowledge
sharing and it achieves much more through this approach
than it would do otherwise.
Europe has the potential to create economically viable
consumer products and this will be critical in generating
revenue, developing skills and leading the world in
creating early-stage innovation.
The vision for 10 years time is that industries are
transparently embracing safe by design principles and
processes and this will lead to greater investment,
greater consumer confidence and a faster and smoother
passage through the regulatory process.
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SESSIONS

TOWARDS SAFE BY DESIGN
CLAUS SVENDSEN
Led by Claus Svendsen, coordinator of NanoFASE, the presentation discussed the work
Nanophase was doing and the products it was implementing to look at the fate and
transformation of nanomaterials, through the environment and entire product lifecycle, and
how results can be transposed to the end-user.
Claus Svendsen is the
coordinator of NanoFASE
which will progress knowledge
of nanomaterials and address
all aspects of nanosafety by
delivering an integrated Exposure
Claus Svendsen Assessment Framework
(protocols, models, guidance
etc.). For the presentation, Claus focused on the
SimpleBox4Nano model, a model that assesses the fate
and transformation of nanomaterials at a regional level.
Firstly, the process of getting any nanochemical
to market involves developing and making them,
testing, assessing, and registering the chemical to
market. When it comes to safe-by-design, it’s about
designing and managing the chemicals’ uses in order
for them to be used safely, in particular it’s about
testing and assessing the environmental impact on a
nanochemical. They are reactive chemicals and they
will react with whatever they pass before they reach an
end point in the environment.
To complete this assessment specifically for
nanomaterials, you need to ask how much nano is
realised and where do these nanochemicals go?

“When it comes to safe-by-design,
it’s about designing and managing
the chemicals’ uses in order
for them to be used safely, and
assessing the environmental impact
on a nanochemical”

On a regional level nanos go from a factory, through
sewage treatment works, before going through different
environmental departments, and the SimpleBox model
assesses this journey critically and looks at how much
is released from a nanochemical during it, into the
environment or between environments. For example,
water and air are mobile environment compartments,
they can move through the landscape and gain exposure.
A silver textile was tested to research how much silver
was released through the environment, in particular
it looked at how the product was use and the waste
management phase. When washed and warn, small
silver particles were released and without a binder over
the silver only 10% was left of the T-shirt after one wash,
whilst with a binder wire over the silver, the silver stayed
on for longer and retained its anti-bacterial function.
AirWage, partners of NanoFASE, built sewage works
to study nanomaterials in the waste water. Nearly
all of the silver was retained in sludge with 99-86%
of silver-nano particles turning to silver sulphide – a
less reactive and toxic chemical. A similar test was
conducted for copper oxide and once again copper
sulphide built up as the nanochemical disappeared. It
was highlighted that for a large number of chemicals,
when put through the same process, the same
outcome occurred.
To conclude, up keeping with safe-by-design,
NanoFASE are collecting all the data on the fate
and transformation of nanomaterials through the
environment for many nanos and inputting this data
into the engine SimpleBox which is a dedicated
research model specifically for nanomaterials. It is a
simple interface that has taken all the components out
that can be taken out without reducing the accuracy,
and with only the relevant information entered, ready to
be used by end-users.
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ALEJANDRO VILCHEZ
Alejandro Vilchez is from Leitat Technology Centre and coordinated the recently completed
project NaNoREG. Vilchez presented the project and how it delivers the answers needed
by regulators and legislators on Environment Health and Safety (EHS) by linking them to
scientific data and test methods.
The FP7 project NaNoREG was coordinated by
Leitat Technology Centre in Spain, and Alejandro
Vilchez who worked on the project presented a short
overview of the main outcome of the project as being
safe-by-design.

Alejandro Vilchez

As the prevalence of nanoenabled products in the
market continued to increase, NaNoREG wanted to
pull all the information that had been generated over
the last 10 to 12 years on nanomaterials and organise
it in a way that would be informative and provide risk
evaluation, and so NaNoREG tool was developed to
assist industry in developing safer products.
The structure of the tool starts by defining any
activity – there are more than 150 in the tool that are
performed by industry - that could lead to the emission
and release of nanomaterials, before looking at the
typical parameters the nanomaterial will be exposed to
during its whole lifecycle, for example how much time
you spend doing an activity (i.e. washing clothes) or
how much surface is exposed to nanomaterials, before
outlining the hazard profile of the nanomaterial.
The tool contains default values that define how much
material reaches the environment or impacts humans
allowing industry to assess the effect of either one
activity (i.e. painting a bolt) or the impact once it is in
the market, such as how much nano is released in a
weathered car more than 20 years old.
The outcome of the tool provides information on
the fate of the nanomaterial as to where and how it
is transported and released into the environment.
It allows industries to better understand how
nanomaterial concentration evolves over time - the
exposure model – and can determine who is being
exposed to the nanomaterial, either human or
environment.
The tool allows industry to define the different physical
and chemical properties, aggregates, and the product

containing the nanomaterials in order to determine
the relevant lifecycle exposure of a product. It also
contains the facility to apply exposure controls at
industry level to help reduce exposure, and can offer
scenarios such as exposure with protective gloves and
one without protective gloves.
The outcome of the tool is that it will deliver a report
to transparently communicate the risk assessment
process based on the data and default values industry
has inputted. The tool includes all phases of the risk
assessment, focuses on human and environment
exposure, covers the whole lifecycle, and allows
assessment with different levels of data availability.
The current 3.0 NaNoREG is not finished however it
is operative to those who wish to test it, and there
are up-and-coming webinars to explain how to use
the tool. It has also been selected in other European
projects such as caLIBRATe and piloted to estimate
and evaluate the impact of nanomaterials on the
environment and humans.
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SESSIONS

THE FUTURE FOR RISK
GOVERNANCE

This session highlighted the different risk assessments that need to be taken to ensure the
safety of future nanoproducts for the market by breaking-down past processes to see where
errors are most likely occur in the value chain of a nano-products life cycle assessment, and
how to make this information more readily available to industries.
FutureNanoNeeds, Sun and caLIBRATe are the three EU-funded projects that were outlined and they have each
been working on forecasting the risk of nanomaterials and products in order to develop specific tools that ensure the
development of safe nanotechnology. The projects have been focusing on three main areas: environmental health
and safety assessments by closely studying every possible stage of a nanoproduct from its raw material phase to the
products recycling, the socio-economic risk-benefit balance of nanotechnologies, and improving the communication
between stakeholders in order to generate data availability on the risks of nanaproducts.
Improved risk governance strategies will ultimate enable industry to better estimate, and share data, on the future risk
scenarios of nanomaterials and products enabling nanotechnologies to generate economic return through industry and
stakeholder confidence.
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caLIBRATe

KELD ALSTRUP JENSEN
Keld Alstrup Jensen, from the National Research Centre for the Working Environment,
used the project caLIBRATe to discuss the need for immerging risk identification and
assessment in order to establish efficient next generation risk governance frameworks
that support innovation.
Current risk assessment tools are not suitable to
fulfil hazard assessments or exposure assessments of
nanomaterials as they do not produce right data needed
for suitable nanomaterial risk assessments. CaLIBRATe
is, therefore, looking to deliver a framework for nanorisk innovation governance that will assist industries in
developing safe nanomaterials and products. They hope
to do this by testing environmental health and safety
issues, creating risk assessment and decision support
tools, and instil confidence in the risk communication
between stakeholders.
Talking with industries and stakeholders, the idea of
governance meant having the facility to use various tools
to investigate and notice when there is a problem during
innovation before it is too late. Firstly, by creating tools
that improve the communication between stakeholders
and downstream users for example, better equipped risk
models can be generated that provide more accurate
data. Already, the project has held significant value in
ensuring that the tools created to test nanomaterials can
be used by SMEs as they find it a challenge using more
sophisticated and advanced tools for risk assessment.
Furthermore, to enable risk innovation governance to
happen successfully, caLIBRATe recognised the need to
breakdown the different phases of innovation - the idea,
raw materials, downstream and post-launch review, for
example – into evaluation processes that calculate the
potential risk at each phase. The evaluation processes
include pre-risk assessment, predictive-risk assessment
and regulatory risk assessment. This information could
then be inputted into a decision support tool to allow
stakeholders to make informed decisions about the
safety of their nanomaterial or product.
Another way to improve risk governance is by using
monitoring tools that scan the market for immerging
issues related to the nanomaterial a stakeholder is

Keld Alstrup Jensen
looking to use. The presentation also mentioned various
other models and tools to help predict future risks and
help with the decision-making process such as the
development of a flexible risk-banding tool to keep pace
with, and enable risk governance, during innovation.
To conclude, caLIBRATe will look at how to gather
more data in order to thoroughly test new risk
assessment tools and refine current tools before
demonstrating these models. The project will continue
to find ways of improving communication between
stakeholders to understand what type of models
they need for efficient risk innovation governance,
and implement methodologies that work for both
company’s and consultants.
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FUTURENANONEEDS
WILLIE PEIJNENBURG

Led by Willie Peijnenburg, National Institute for Public Health and the Environment,
the presentation discussed the difficulties, but necessity, to forecast potential risk and
safety issues of nanomaterials, focusing on each stage of the value chain of life cycle
assessments (LCA).

FutureNanoNeeds is a framework to respond to the
regulatory needs of future nanomaterials and markets,
and their first question asked, are the current choice of
indicators and calculation methods adequate for future
generations remembering that past issues and risks
have changed, and this could happen to nanomaterials
over the next 10 years? To ensure tools and products
accurately calculate future risks, the LCA part of the safety
assessment needs to be paid more attention, in particular,
during the initial stages of development and innovation.

of development because it is too late to control them
during industrial processing. To overcome this, a lot
of effort is put on assessing structural similarities and
effect commonalities across groups of nanomaterials to
minimise the problem of data availability. A case study
of lead-based perovskites value chain was used to
demonstrate how a detailed LCA would take place when
looking at each stage of the chain to build a coherent risk
indicator of the perovskites.

A thorough LCA looks at a much broader picture of a
nanomaterial from the raw product to recycling, and can
detect potential stresses at each stage of the material’s
value chain. Instead of focusing on simple chemicals or
nano-related stresses, which a risk assessment does,
LCA’s are commonly product based and can evaluate
gradual impacts relative to a specific function and not just
a chemicals safety at a set time.

Futhermore, FutureNanoNeeds is aiming to fully evaluate
the phases of the up-stream part of the value chain, raw
material extraction, research phases for example, that
are usually overlooked, in the LCA of innovation projects.
Equally, with value chains fragmenting due to increased
industrial developments, the project is focusing more efforts
on the communication and transfer of knowledge between
the key players in the field of nanomaterials to prevent the
danger of risks arising at the end of the process.

With detailed LCA and risk assessment tools established,
the next hurdle to deal with future nanomaterial needs is
data availability for future scenarios, and this data across
all sectors from the effects of chemicals to the amount
of additional energy output. All the potential stresses
need to be assessed and collated during the initial stages

To conclude, whilst the future is hard to read, the initial
stages of development in particular need improved LCAs
to try and estimate future scenarios and build a more
comprehensive picture of the associated risks. Equally,
more reliable tools need to be created to cope with data
availability and data extraction needs.
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SUN

DANIAL HRISTOZOV
Danial Hristozov, from the University of Venice and work package nine leader of the
Sustainable Nanotechnologies (SUN) project, led the discussion on risk governance by
looking at Sun, one of the first projects to study risk governance of nanomaterials by
addressing the products complete lifecycle.
By fully understanding the meaning of risk
governance, and by using real nano-enabled products
delivered by industrial partners, the project was able
to make the first steps in developing and improving
experimental and monitoring tools on hazard exposure
and risk assessment, relating to risk governance, for
nanotechnologies.
A major part of risk governance and one that is
overlooked, is assessing the socio-economic properties
and establishing a socio-economic defined risk-benefit
balance of nanotechnologies, and Sun took one of the
first steps in doing this. Having collected a lot of data
on the different modelling tools of risk assessment
over the past 10 years or so, Sun noticed the need to
curate this data in order for it to be used for effective
exploitable tools in the decision-making process (risk
governance) of nanotechnologies. This meant getting a
lot of stakeholders engaged in voicing how they make
decisions about risk management of nanotechnologies.

Danial Hristozov

lack the knowledge or expertise to apply sophisticated
tools for risk management. The caLIBRATE project is
continuing to look into simpler tools and at creating a
more detailed understanding on the needs of industry
stakeholders and downstream users through more
comprehensive testing and tools.

“Sun also started looking at
problems of nanotechnology liability
and launched a set of round table
sessions comprised of experts in
the nano-safety cluster... ”

Sun also started looking at problems of nanotechnology
liability and launched a set of round table sessions
comprised of experts in the nano-safety cluster
including ProSafe, NanoLec and caLIBRATE, to
discuss problems of risk governance. Objectives
looked at providing a clearer dialogue that bridged
the gap between risk management tools and data,
to help promote information exchange and advance
nanotechnology risk science and policy.

Sun was able to create a user-friendly decision support
system for stakeholders, from questionnaire interviews
and workshops between stakeholders, that would
respond to their needs and effectively perform risk
assessments, inform risk management decisions, and
perform socio-economic assessments to express any
risk and uncertainties of the nanomaterial. However, less
sophisticated tools still need to be created for SMEs who

Looking forward, Sun recognises that a globally
coordinated risk governance body for nanotechnologies
needs to be established to include all major stakeholders
and provide a coordinated dialogue that addresses
current and immerging risks, health and safety issues,
and more importantly, socio-economic risks. New
knowledge needs to be passed on to stakeholders so
they can effectively implement these developments,
and this should be done through user friendly decision
support interfaces that easily generate data.
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VISION STATEMENTS
ÉVA VALSAMI-JONES, UNIVERSITY OF BIRMINGHAM (FP7-NANOMILE)
My one-word vision is “consensus”. We should assess what has been spoken about here
today and arrange another nano-safety meeting to move things further forward. We all seem
to be saying things that are pointing us in the same direction, which is good. I think that there
is already a lot of background consensus and I think that after today we can all agree that we
can build on this consensus and use it to our benefit.
It sounds as if our colleagues in the US are also on the same path as us, or on a parallel
path, so there is really a great opportunity now to take our data, our methods, our results, our
understanding and share things. We have reached the point where we can show off our understanding of systems that
used to be too scary to even contemplate in the early days of nano-safety and actually run with it, for the greater good.
And this in turn will lead to the support of the general public and industry and, let’s not forget, that is absolutely vital.

KELD ALSTRUP JENSEN,

NATIONAL RESEARCH CENTRE FOR THE
WORKING ENVIRONMENT
(H2020-CALIBRATE)
I think from my perspective
we need to acknowledge that
we have implemented a great
deal of nano-technologies
already. We talk about our smart
phones, and they are very well
implemented, as are most other
IT products. We now need to
look at further development and
going into the advanced use of
nanotechnology and really start
seeing the benefits that are possible.
In that sense, we need to start where we are now and work
from there. We have a large amount of high-quality data
that we trust that has been generated with methodologies
that we trust. So our biggest challenge remains getting the
same confidence in these methods downstream, where
the sam confidence in the methodologies that we have
does not exist. And that is what we need to ensure that
we have long-term sustainability for nano-technology.
That confidence will be the foundation on which further
implementation will be built.

LISA FRIEDERSDORF,
DIRECTOR OF NNCO
I have a vision for
shared knowledge that
enables the responsible
development of nanotechnology to fully exploit
the novel properties of
the nano-scales to benefit
society. I see the data, the
models, the information
that has been generated
over the past 20 years on nano-safety really
enabling innovators to use these materials in a
more responsible way.
I am completely optimistic about the potential
of nanotechnology. There are many examples
already of nanotechnologies in use. They
are already pervasive. They are around us,
certainly in the US, in everything. Everywhere. I
think that it is just the beginning of what these
materials are going to enable in terms multifunctionality, in all kinds of things that we can’t
yet imagine, but our kids will imagine.
So, I think that putting the time and effort in
now to study nano-safety, to get this right, will
really impact on the future of society.
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EMERIC FREJAFON,

INERIS (H2020-EC4SAFENANO AND H2020-NANOREG2)
We now need to develop the capabilities to ensure the safe and sustainable
development of nanotechnology. We need this capability to correspond to
the needs of industry as well as comply with the needs of the regulators,
the policy makers and society as a whole; what do they need in terms of
expertise for risk assessment?
It is so important to keep discussing these requirements, as we need to
evaluate resources that are available as well as those which are not available.
We also need promote the finalisation of the OECD guidelines to meet these
needs and we need to move quickly, because it is the only way we can
engage the first regulatory process for the nano-material administration.
We must also engage in action to develop resources which are currently not
available, where we cannot build on expertise, but we still need to answer a need. In other words, when we have a
need but we don’t have the resources, we are not able to build the expertise.
This is why nano-safety should always be driven by need, as well as by the knowledge of what is possible given
the current resources. We will not have industry success and innovation if we cannot harmonise expertise. I believe
that in 10 years, we will have the capability to have safe design based on something that is well executed, well
defined and shared between all.

BARRY HARDY,

DOUGLAS CONNECT GMBH (FP7-ENANOMAPPER)
There is a lot of great science going on in all our labs and we have a great
amount of talent. But I believe we do need to change. The way we need to
work to achieve some of the goals that we are talking about needs to change
and perhaps our younger scientists need to understand what the end goals of
the industry are and what the regulatory purpose within the industry should be.
They need to reflect on how they report their science - not just to get a
scientific paper, but to have broader impact. Do they think about the different
kinds of uncertainty in their experiments and their analysis? Do they know how
to take that into account and report their science, so that it is reproducible,
so the uncertainty is clear for a user, several years from now, trying to use the
results for their toxic, genomics’ analysis? Is all the information there for a
future regulatory assessor to make full use of it?
I think that that kind of improvement in competency and connecting the
different stakeholders so that we can educate and really raise our way of
working in practise, across all of our research programmes, could really
increase our impact in the next five to 10 years.
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ANDREA HAASE,

GERMAN FEDERAL INSTITUTE FOR RISK ASSESSMENT
I think that what has become very obvious, not only from this conference, but
also from all the knowledge that we have gained through the years, is that we
need very close interaction between all the different stakeholders as early as
possible, starting with academic researchers, involving industry and not forgetting
government agencies – and much of this has to do with terminology. We have to
ensure that everybody understands the same thing when we speak about different
issues and this concerns sharing data, and sharing knowledge protocols and
standards – all needs to be agreed.
This is one lesson we have learnt from the development of nanotechnology, where
this interaction was facilitated right from the beginning. We know that it takes time to
adapt the regulatory framework and there is a difference between having an assay
ready in a lab and having this assay ready for regulation. It is not the same thing. So, I
think that nano-materials are only the beginning and there might be other innovations
to follow. So we should try to learn the lessons from the nano field and try to translate them into a more generic
approach so we can deal with novel innovations.

GEORGIOS KATALAGARIANAKIS,
EUROPEAN COMMISSION

Data is not a vision. It is an urgent need. We have to get it right. We have no
choice. It concerns everyone; both data owners and data users and so it is a
‘must’ for everybody. There is an obligation for everybody to come to the table
and contribute. I think that it is now time to establish a safety culture, based on
research, on the industry floor. So, working with pilots and their networks; working
with industry and actually producing or using these materials is now an obligation.
It should not only be a one-time task, but a continuing target, a continuing culture.
Safety per se, in technology makes no sense, unless it is applied in real life. In
doing so, it is important to get rid of this artificial separation between what is
science and what is implementation and start to think about regulation at the
very moment we develop the first scientific approaches. Policy-making should
then follow.
We have seen a lot of governance over time in this field, but often these
governance tools remain unused, unless a council makes the first experimental
user show everybody how the tools should be used; validates them and
convinces the authorities that a certain regulatory value is inherent in them. In other words, governance tools
should go together with the governance body, the governance council.
But we should not wait for that; we should continue making our plans, our road maps, our policy and try to get
them right, together. And maybe Europe can be the major player!
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BY ORGANISER CLAIRE SKENTELBURY
At this workshop we have taken a very small step in
better understanding the processes behind the creation of
safe nano products.
Often, as you see in many sectors, innovation moves faster
than the ability to track it and assess its impact. But, as we
have discovered today, we do have is a common vision
of how we want to see nano-materials come to fruition in
Europe, economically, societally and environmentally.

This opens up many new commercial avenues, so that
the huge knowledge of researchers can be translated
into novel products and processes really early on in the
chain. This is only going to be done with a community
approach – and this approach is the consistent thing
that we have heard at this workshop.

Another important lesson from the discussion has been
the acknowledgement that this momentum does not
have to be funded, to be free, and that we must not
Of course, we are still working towards that aim. The job
always assume that if something starts free, with tax
of nano-safety is never finished. The need now, however,
payers’ money, it should remain free. Public money
is for a European industry to be
money primes the target, gets things
able to deliver the safest product
going and then it is time for private money
“Nobody is an expert in
possible but always to be able to
to step in and drive things forward. Of
or indeed an owner of the course, private money will only be invested
improve upon that practise.
when there is certainty of a return on that
whole value chain, but
We have looked at how the
investment, or at least probability. That is
everybody really has to
same tools apply to so many
often the fuel that brings the most valuable
different audiences. For startand effective products on to the market.
know where they fit into
ups it’s a question of whether
the chain and their role as Nobody is an expert in or indeed an owner of
there is something to even start
a company? Do the RAM (Risk
the whole value chain, but everybody really
a small, essential cog in
Assessment Method) statements
has to know where they fit into the chain
the
whole
engine”
exist? For maturing SMEs, how
and their role as a small, essential cog in
can they continuously measure
the whole engine. So, it is really important
and feed back, so that the product
for early stage researchers to understand
remains viable? For large companies, it’s how to maintain
regulatory impacts, safety decisions, things that will
the position of the final delivery mechanism to market.
impact the long-term use of their products and it is really
Then you have the investors, who must have the trust and
important for industry to understand how complex the
certainty to put their money into early stage development
safety assessment mechanisms are earlier in the game.
and the insurers, who are perhaps the largest organisation
that have the ability to stop something happening at any
And that is where I started, with the fact that we have
stage in its development. And then you have the policy
taken a small step here by agreeing that everybody has
makers and, last but not least, the consumers. These tools
to do this together; we need to get out of our comfort
can be used and adapted for everybody.
zones, share data, learn things across sectors, through
small companies to large companies and right back
The key momentum that I see now is towards safely
into university.
integrating innovation into the whole fabric of the nanotechnology development, and that’s not just in safe design,
Everyone who came to this workshop and who will be
but in regulatory preparedness as well. That means
reading this summary report is very passionate about what
we must create certainty, through guidelines, through
they do, passionate about getting it right and pushing
standard operating procedures, definitions and regulatory
it forward. We have facilitators, we have people who
requirements. As soon as you build certainty, people can
create the frameworks, we have people who create the
act upon it, more money will come into the system and
content and together we can ensure we can deliver safe
more momentum will be built.
nanotechnology to market
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