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The NorNanoReg Project - National initiative towards developing a common approach to the
regulatory testing of manufactured nanomaterials (http://nornanoreg.nilu.no)
The NorNanoReg project was funded by the Norwegian Research Council’s NANO2021 programme (grant
number 239199/070). It was a collaboration between the 7 members of the Norwegian consortium
participating in the EU’s FP7 project NANoREG to develop a common European approach to the regulatory
testing of nanomaterials (http://www.nanoreg.eu). The partners included the Norwegian Institute for Air
Research (NILU), National Institute of Occupational Health (STAMI), SINTEF, the University of Bergen, the
Norwegian University of Life Sciences (NMBU), Comet Biotech, and GenØk Centre for Biosafety.
A sound scientific basis to assess potential risks to workers, consumers and ecosystems from manufactured
nanomaterials (MNMs) is urgently needed, but poses significant challenges. The goals of the NorNanoReg
project have therefore been to:
1. Evaluate the adequacy and appropriateness of using existing methods for both characterizing MNMs and
assessing their health and safety impacts
2. Generate relevant information on the potential adverse health and environmental impacts of MNMs
3. Develop novel models for testing where necessary, particularly emphasizing high throughput techniques to
allow rapid testing of the large and growing number of MNMs
4. Communicate the research so that it can inform risk assessment and regulatory decision-making on MNMs
5. Advance effective communication between those developing MNMs, those studying their risks, and those
responsible for their regulation.

GenØk – Centre for Biosafety (www.genok.no) is an independent research institute founded in 1998 and
located in Tromsø, Norway. GenØk is engaged in the field of biosafety and gene ecology research on modern
biotechnology, synthetic biology and other emerging technologies. The institute also works on capacity building
and advisory activities related to biosafety. GenØk takes a precautionary, holistic and interdisciplinary
approach to biosafety. In 2007, GenØk was appointed as the national competence center on biosafety by
Norwegian authorities.
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Responsible Development of Safe & Sustainable Nanomaterials:
The Needs, Obstacles & Opportunities for Different Stakeholders
Nanotechnology: A wide range of potential uses & significant uncertainties regarding risks
Investment in the development and use of nanoscale sciences and technologies (a nanometer = a
billionth of a metre) has increased significantly over the last decade. This is due to the claimed
potential for nanotechnologies that manipulate matter at the atomic or molecular scale to be
usefully applied across a range of sectors, (including medicine, energy, transport) and in a range of
consumer products (including textiles, paints, sporting goods and kitchen items). The potential for a
range of applications has, however, also been accompanied by a high-level of scientific uncertainty
concerning the health and environmental risks from manufactured nanomaterials (MNMs). This
uncertainty is linked to both the novel properties that materials exhibit at the nanoscale and a lack of
reliable and standardized methods to conduct safety testing.
Barriers inhibiting reliable risk assessment & robust safety testing
There are a number of barriers currently inhibiting the development of robust and reliable
approaches to risk analysis and safety assessment for MNMs. These include: (1) conceptual barriers
posed by issues such as the lack of agreed definitions, the huge diversity of MNMs, and the variety of
applications across several sectors, (2) scientific barriers posed by issues such as the nascent nature
of test methods, the range of possible exposure routes, and the limited available knowledge on
toxicology, transformation, fate and bioaccumulation, (3) practical barriers such as the availability of
limited funding for nanosafety research and the current time lag between rapidly advancing
commercial applications and the careful development of standardized approaches for safety testing,
and (4) regulatory barriers such as no nano-specific regulatory frameworks and non-harmonised
regulatory requirements and systems. It is therefore worth noting that there is significant uncertainty
with respect to both i) the effects and risks of MNMs for human health and the environment, and ii)
how MNMs should be tested and assessed within the framework of existing regulations.
Stakeholder collaboration to advance responsible research and innovation
Given these challenges, there is a clear need to develop new ways to support innovation to continue
moving forward while taking social, ecological and ethical concerns better into account early and
continuously throughout research and development. The approach of ‘responsible research and
innovation’ has emphasised the importance of multi-stakeholder dialogue and interaction to help
develop anticipatory, deliberative, reflective and responsive approaches to research, innovation and
regulation. With this in mind, in 2016 the NorNanoReg project organized a networking event for
nanosafety in Norway that brought together stakeholders from industry, governmental authorities,
funding bodies, consumer organizations and research and development institutes, to discuss what is
needed to develop nanomaterials in a safe, sustainable and responsible manner. Summarised below
are descriptions of the needs identified for different stakeholders, as well as what they can do to
help advance responsible research and innovation in nanotechnology and what their current
obstacles for doing this are.
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Safety Researchers

Product Manufacturers

Government Authorities

Consumers

-

Funding dedicated to nanosafety
research

-

-

Clear information from
independent and reliable sources

Skilled researchers

Clear legislative framework for
regulation and approved
guidelines for testing

-

-

Cost-effective (and reliable)
technology for hazard screening
and risk assessment

-

-

Curricula to specifically educate
students in the field of nanosafety

-

Funding (public and private) to
support safety testing during
product development

-

EU bodies to harmonise
requirements

Ability to trust researchers and
product developers

-

-

Limitations in REACH as a
regulatory framework to be
addressed

Clear communication on risks and
benefits

-

Better exposure data and
methods for hazard and risk
assessment

Social media engagement from
researchers and industry to
communicate to consumers

-

Competent and balanced
journalism

-

Equipment for measuring personal
exposure

-

-

Limit values (e.g. daily intake,
occupational and environmental
exposure)

Reconsideration of the myth that
new equals dangerous

-

NGOs working on nanotechnology

-

Labeling clarity

Understandable information that
can be conveyed to the public

-

Grouping of product types

-

Added value and performance in
market products

-

Lifecycle thinking from product
developers and funders

-

Safe handling to reduce transport
to the environment

-

Reduced use of resources

-

An ethical industry

-

Risk assessment of manufactured
products and materials

-

More involvement in decision
making

-

NEEDS

-

-

Spaces for enhanced collaboration
and dialogue between researchers
and other stakeholders, including
industry and funding agencies
Reliable (standardized) research
methods
Relevant (standardised) biological
models that reflect real world
situations with respect to exposure
to MNMs
Updated infrastructure and
equipment
Commitment to open access and
shared data, including negative
results

-

Products that can be developed in
a way that is safe by design

-

Access to state of the art science
and quality control of research

-

Transparency concerning
research, results and regulatory
requirements

-

Education of researchers, citizens
and the media

-

Balanced presentation of risks and
benefits supported by science

-

Dialogue with other actors

-

Certification of products as safe

-

Intellectual property rights

-

Honest advertising

-

Knowledge on how to recycle
nanomaterials and dispose of
waste

-

Environmental monitoring

-

-

Clear priorities for research &
regulation

-

Communication and international
collaboration between
stakeholders

-

Money dedicated to technology
surveillance and monitoring
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CONTRIBUTIONS

OBSTACLES

Safety Researchers

Product Manufacturers

Government Authorities

Consumers

-

A fast growing industry that does
not want to partner with safety
researchers to study their materials

-

The costly and time consuming
nature of safety testing in a
competitive industry

-

Lack of consistent data on
nanomaterial safety and risk

-

Companies and politicians that
cannot be trusted

-

Industry secrecy

-

-

Insufficient time and resources to
perform the necessary testing

-

Uncertainty and lack of consistent
data concerning hazards and risks

-

Resistance towards regulation

Incompetent journalism and
insufficient information

Societal and political pressure to
innovate instead of validate results

-

Lack of relevant education and
limited public understanding

Too much (conflicting)
information creating confusion

-

Lack of necessary instrumentation
and infrastructure for testing

Unclear benefits from engaging in
‘responsible research and
innovation’

-

-

-

-

Time consuming procedures

-

-

Lack of continuity (e.g. when
government changes)

Information from researchers not
being easily and freely available

-

-

Political lobbying from various
industry organisations and groups

Lack of information about how to
treat nanomaterials during waste
treatment and recycling

-

Lack of labeling laws and
requirements

-

Be more critical of claims

-

Educate self and others about the
products, issues and risks

-

Learn more about waste and what
happens at the end of the life
cycle

-

Form pressure and action groups

-

Insist on legal protection against
damages

-

Short research project times and
high administrative burdens

-

Lack of transfer of knowledge to
new projects

-

Lack of clear guidelines for
practice, regulation and public
liability

-

Lack of material safety data sheets

-

Lack of trust and presence of
consumer concerns/fears

-

Safety research is not an attractive
field for funders or young
researchers

-

Use high quality reference
materials

-

Drive the regulatory process and
inform authorities about needs

-

Make clear rules for nano-product
labeling and regulation

-

Develop validation experiments
with standard methods

-

Generate data and fund research
on safety issues

-

Speed up legislation to keep pace
with innovation

-

Develop new and adapt exisiting
methods and instruments
appropriate for MNM hazard
assessment
Create a sound scientific basis for
regulation

-

Initiate research and collaboration
with safety researchers

-

Create updated guidance
documents

-

Develop public-private
partnerships

-

Increase the profile of public
research funding

-

Take responsibility for being more
open and engaging in dialogue
with other stakeholders

-

Find out what researchers need

-

Reduce administrative burden and
paperwork

-

Demand information on health
and environmental safety

-

Create honest advertising

-

Speed up registration of
nanomaterials

Hire toxicologists to work directly
with authorities

-

-

Use customer power and
buy/don’t buy mechanisms

-

-

Create clear labeling and recycling
protocols

Provide qualified personnel
training in handling nanomaterials

-

-

Participate in open innovation
processes

Ensure there is a transparent
decision making process

-

-

Learn to speak in easily accessible
language (i.e. no technical jargon)
Actively keep an eye on new
developments within industry

-

Communicate with industry and
other stakeholders, share
knowledge and network

-

Educate the next generation and
make the field more attractive

-

Recognise when science has an
answer and don’t always just call
for more research
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Conclusion
The novel properties that materials demonstrate at the nanoscale create exciting opportunities for
research and innovation in nanotechnology to develop new commercial products. However, these
novel properties also raise significant concerns regarding the potential for new risks to human health
and the environment. Through the research performed in recent years, it has become clear that the
standard methods for safety testing of chemicals are not always appropriate or functional for testing
the safety of manufactured nanomaterials. Ensuring safe and sustainable use is further complicated
by the fact that comprehensive and reliable information on commercial presence is not available and
no specific regulatory systems for nanotechnologies exist. Given that there is currently no specific
regulatory system dedicated to assessing, monitoring and controlling the potential risks from
manufactured nanomaterials, and that limited nanosafety science to reliably inform such decisionmaking exists, it is crucial that different stakeholders communicate and collaborate effectively if we
are to have safe and sustainable nanomaterials. This brief has outlined the needs and obstacles
identified by different stakeholder groups, as well as what they can do to contribute to the
collaborative effort required. It is hoped that the collection and presentation of information in this
way can serve as a useful tool for different actors to identify exactly what needs to be done to
overcome existing obstacles and how they can contribute to the responsible development of
nanomaterials that are both safe and sustainable.
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