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Risk governance

• Involves Multi-disciplinary sciences and 
• multi-stakeholder approaches 
• A FRAMEWORK for risk governance is based on a defined and structured process to 

addressing risk in a comprehensive and holistic manner
• Identification 
• Assessment (hazard, exposure, vulnerability)
• Evaluation of acceptability, decision-making
• Management and regulatory-relevant recommendations 
• Communication of risks
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Governance refers to the actions, processes, traditions and institutions by which 
authority is exercised and decisions are taken and implemented. 



There exist already many ‘frameworks’ and tools, primarily for risk and 
safety assessment of nanotechnology



So, what else do we need?
Framework for nanotechnology risk governance

1. Integrate important concepts, principles and tools 
2. Access to data and guidance on how to obtain high quality data / 

outcome of knowledge-based risk assessment
3. Access to tools for risk assessment and risk management
4. Provide recommendation on responsible and transparent 

communication between stakeholders
5. Support to identify future scientific and regulatory research 

needs: address current as well as future challenges
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Research work in (dynamic) regulatory context

Organisation of 
Nano Risk 

Governance

Nano-Informatics projects

Safe by design
NMBP-15
NMBP-16

Standardization
NMBP-34

Integrated testing and databases

https://nanoharmony.eu/


Societal challenge

• Nanotechnology has high economic potential and thereby impacts a
broad range of industries and applications

• Interaction of engineered nanomaterials with the living environment
is complex and is marked by uncertainty and ambiguity

• Urgent need to develop appropriate risk governance structures, to
ensure full potential trough trust of all stakeholders
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Setting the scene: the need for Gov4Nano

Agile and adaptable: meeting the changing needs of society
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The process to Gov4Nano and the aims

The overarching aim of Gov4Nano is to develop a proof of concept of an 
efficient and effective risk governance process for nanotechnologies, 
dealing with the legacy as well as future technological developments
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Key building blocks for Nano Risk Governance
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• Cover all domains: chemicals, 
biocides, consumers, food, medicine

• Connect key organizations and 
stakeholders (EU and global)

• Integrate important concepts, 
principles and tools 

• Access to data and guidance on how to 
obtain high quality data

• Access to tools for risk assessment 
and risk management

• Support to identify future scientific and 
regulatory research needs

• Address current & future challenges
• Responsible and transparent

communication between stakeholders



Outcome 

• Proof of concept of an effective risk governance process
• Operational Nanotechnology Risk Governance Framework
• Nano Risk Governance Portal
• Blue print for an organization for Nano Risk Governance
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Nano Risk Governance Framework

• All domains: chemicals, biocides, consumers, food, 
medicine

• Connecting key organizations and stakeholders (EU 
and global)

• Decision making framework
• Future-proof based on International Risk 

Governance Council
• Integrates scientific data and operational tools 
• Participative and pro-active role for stakeholders 
• Based on existing risk governance infrastructure

https://irgc.org/risk-governance/irgc-risk-governance-framework/ 
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Nano Risk Governance Framework
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Perception, opinion 
and concern 
assessment

Public 
opinions

Perception and concern 
of affected stakeholders

May matter as much 
as technical 
assessment

Social/ethical/economic  
aspects

Pre-assessment

Technical and 
scientific assessment

Risk Evaluation

Risk 
Management

Nano Risk Governance Framework – under construction



Organisation for Nano Risk Governance

• The main purpose is:  fostering safe and sustainable development and 
use of nanomaterials in Europe. 

• Put the framework into practice
• Overarching, independent, trustworthy body
• Bridge between knowledge generators and decision makers
• Services for all stakeholders
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Ambition: To foster safe and sustainable development, use and 
disposal of (products containing) nanomaterials in Europe

A new concept: the EU Nano Risk Governance House



Nano Risk Governance Portal 

• Infrastructure integrates academic, industry and regulatory 
information

• Support decision making framework & council
• Validated state-of-the-art tools
• NANoREG, caLIBRAte, NanoCommons & NanoReg2

• QA/QC processes and decision tree
• Process for collection and harmonisation of data
• Covers applicability and acceptance (regulatory or industrial)
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Possible interoperable 
Software Architecture

Guiding LogicContent

Selection 
of nodes

KNIME Analytics platform

Building blocks

Nano Risk Governance 
Framework

Guidance – Decision Trees

Workflows

Docker

Technical 
Implementation

FAIR DataBase(s)

Existing Tools from previous 
projects / Other developers 

(validated or evaluated)

Standards and Guidances

New NMBP-13 tools



Tools

NANORIGO
• Prospective early Risk 

screening tool (PERST)
• Library for dose 

equivalence 
• Dosimetry model to 

connect in vitro data 
with in vivo exposure 
(for LCA and RA)

• MCDA
• Tool for underwriters

RiskGONE
• Risk-Benefit 

Assessment Guidelines 
(RA, EIA, LCA, Econom)

• TG documents from 
experimental WPs

• SOPs
• 1-way and 2-ways 

communication tools
• Decision trees

Gov4Nano
• Further validation of 

inclusion of external 
(emerging) tools, 
R&D* of previously 
validated governance 
tools (a.o. NAMs) to 
further support 
revised Stage-Gate 
SIA/SbD and Nano-Risk 
Innovation   
Governance 
Management Tool

• New Tools
• TRAAC
• SbD nano-risk-

benefit 
procedure

• Data-use in tools
25

”Tools” to support 
Governance:

Innovation risk 
management, SIA, Ethics, 

EH&S, SbD, LCA, Risk-
Benefit, Decision Support, 
Data, Communication … 



Main needs from stakeholders

Public / 
Consumers

R&D 
Organizations

Private-Public 
Companies

Service 
providers

Insurance / 
Re-insurance

Regulators / 
Authorities

NRGC

Acces to / Sharing of general technological and safety knowledge

Validated tools and reliable (pre-)risk-assessment data

Trustworthy risk communication (along the value chain)

Technical and regulatory acceptance and preparedness

Guidance and reliable data transfer

Involvement

No 
specific 
needs

Education and training
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Social/ethical/economic  
aspects

Pre-assessment

Technical and 
scientific assessment

Risk Evaluation

Risk 
Management

Nano Risk Governance portal  – under construction

”Tools” to support 
Governance:

Innovation risk 
management, SIA, Ethics, 

EH&S, SbD, LCA, Risk-
Benefit, Decision Support, 
Data, Communication … 



Portal & tools  -
Scientific support for guidelines

• Collaboration with Malta Initiative to join (EU) forces 
• Nano-specific adaptations of OECD TG/GD
• Dedicated regulatory risk research & experimental work
• Specific endpoints to be addressed: surface chemistry, solubility, 

reactivity and dustiness of nanomaterials, ecotoxicity and in vitro 
cytotoxicity and in vitro genotoxicity
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The Malta Initiative

• A joint route towards standardisation, testing guidelines and guidance 
documents.
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Testing and Assessment
Section 1
Physical Chemical Properties

Section 2
Effects on Biotic Systems

Section 3
Env. Fate and Behaviour

Section 4
Health Effects

TG on determination of the (volume) specific 
surface area of manufactured nanomaterials
(EU) WNT 1.3

TG on particle size and size distribution of 
manufactured nanomaterials (DE) WNT 1.4

GD on determination of solubility and disso-
lution rate of nanomaterials in water and 
relevant synthetic biological media (DK/DE) 
WNT 1.5

GD on identification and quantification of the 
surface chemistry and coatings on nano- and 
microscale materials (DK/DE) WNT 1.6

TG on determination of surface 
hydrophobicity of manufactured 
nanomaterials (EU) WNT 1.7

TG on determination of the dustiness of 
manufactured nanomaterials
(DK/FR) WNT 1.8

Adaptation of OECD TGs 201, 202 and 
203 for the determination of the 
ecotoxicity of MNs (FR/ES) WPMN

TG on dissolution rate of nanomaterials in aquatic 
environment (DE) WNT 3.10

TG for nanomaterial removal from wastewater
(US) WNT 3.11

GD on assessing the apparent accumulation 
potential for nanomaterials (ES) WNT 3.12

GD to support implementation of TG 312 for 
nanomaterial safety testing
(CA/DE) WN T 3.14

GD on environmental abiotic transformation of 
nanomaterials
(AT) WNT 3.16

Scoping review for a tiered approach for reliable 
bioaccu. assess. of MNs in environ. organisms 
minimising use of higher tier vertebrate tests 
(UK) WPMN pending approval

Assessment of the durability of NMs and their 
surface ligands in env. surroundings (biodurable/ 
biodegradable) (SA/Korea) WPMN

GD on the adaptation of in vitro mammalian 
cell based genotoxicity TGs for testing of 
manufactured nanomaterials (EU)

Applicability of the key event based TG 442D 
for in vitro skin sensitisation testing of 
nanomaterials (CH) WNT 4.133

TG  on toxicokinetics to accommodate 
testing of nanoparticles
(NL/UK) WNT 4.146

Integrated in vitro approach for intestinal 
fate or orally ingested nanomaterials
(IT) WPMN

GD on the determination of concentrations 
of nanoparticles in biological samples for 
(eco)toxicity studies (UK) WNT
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Datasets to support 
case studies 

Data management 
plans 

Quality/fitness for 
re-use scoring of 
datasets 

Interoperability and 
automation

Data management – overall picture
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Data management from concept to implementation…….

Conceptualisation & 
user needs 
documentation

Re
ad

in
es

s l
ev

el
s

Operationalisation & 
automation (tooling)  to 
facilitate data re-use, decision 
making & sustainability

Community consensus on data 
standards (metadata, FAIR metrics) 
=> stepwise SOP for data quality / 
re-usability

32



• Reuse of existing data 

• Harmonisation of data templates

• Science-based decision making

A free flow of high-quality, FAIR, NanoEHS data 

is essential for effective risk governance

Gov4Nano M18 online Review Meeting
12 October 2020

FAIR databases are key –
Findable, Accessible, Interoperable and Reusable 

www.go-fair.org/advancednano/

33

https://www.go-fair.org/implementation-networks/overview/advancednano/


House of Nano-Risk 
Governance

Nano-Risk Governance 
Framework

Stakeholder
Needs and Priorities?

Suitable & Valid?

”Tools” to support Governance:
Innovation risk management, SIA, Ethics, 

EH&S, SbD, LCA, Risk-Benefit, Decision 
Support, Data, Communication … 

1

2

34

5

6

Nano-Risk Governance 
Portal

FAIR – databases

Guidances and 
guidelines

34



• Implementation 
FAIR principles

• Risk governance 
portal and 
platforms: 
knowledge & 
information sharing

Systematic approach for efficient and effective Nano Risk Governance 
• infrastructure for stakeholder engagement & collaboration 
• networks for harmonization, improved data quality, international collaboration 
• coordination and prioritization research needs for regulatory risk assessment
• monitoring system

• Improved 
standardisation and 
validation process 

• Access to high 
quality data & tools 
for decision making
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1. NEW POLICY AMBITIONS: EU Green Deal
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EU Strategies: providing direction and goals
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…many more..



Key role for new materials

39

Potential to provide technical solutions 
for pressing global challenges, i.e. for 
energy revolution, digitalisation, or 
health care

So PACE of development and application 
of (advanced) nanomaterials is 
stimulated by GD policy ambitions –
MODERN INNOVATION POLICY



URGENCY for solutions

40

January 
2022



Technological solutions, regulatory perspective
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Technological Solutions for 
GD goals

Demand for 
zero pollution; 
less fossil fuels; 
acceptance of 
e.g. electrical 
vehicles

(Advanced) nanomaterials 
for battery technology

How to address safety of advanced nanomaterials; dealing 
with uncertainty; present discussions on nanomaterials

What is new? 
Scale? When 
to market?

Regulations covering new 
materials and products? 
Test guidelines in place?

Societal acceptance? 
Societal worries? 
Policy goals? 
International 
agreements?



Circular knowledge translation. Created by Wojciech Chrzanowski, Goretty Dias, Steven Maguire, and Elicia Maine, 2021.

Nanotechnology for a Sustainable Future: Addressing Global Challenges with the 
International Network4Sustainable Nanotechnology. Pokrajac et al. ACSnano; December 2021
DOI: (10.1021/acsnano.1c10919) 

2. New technology development, new nanomaterials



3. NEW CHEMICALS RISK ASSESSMENT

43

PARC: HE-partnership 
programme (2022-2029) 
– coordinated by ANSES, 
France -

New techniques; new analytical 
methods

Machine learning & AI

New Alternative Methods: NAMs

Etc.
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POLICY AND SOCIETAL CHALLENGES
Present                                                2030-2050                                                      
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New materials for 
innovations

Non-toxic
Zero pollution
Sustainability

3 developments affecting RA of nano



EU Strategies: Chemicals Strategy for Sustainability
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OBJECTIVES
•better protect citizens and the environment
•boost innovation for safe and sustainable chemicals
ACTIONS relevant for risk assessment nanomaterials
•banning the most harmful chemicals in consumer products –
only essential use 
•account for mixture effects 
•boosting SSbD
•establishing a simpler “one substance one 
assessment” process for the risk and hazard assessment of 
chemicals
•playing a leading role globally by championing and promoting 
high standards



EU Strategies: Chemicals Strategy for Sustainability
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Not (yet?)

e.g. TiO2, asbestos-like CNTs

SbD, SIA



Nano dossier: keeping pace with policy ambitions
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EXAMPLES FOCUS

Elaboration on toxicological 
endpoints

Additional toxicological endpoints: 
immunotox, ED, neurotox, 
respiratory effects, specific organs

Elaboration on specific populations Vulnerable groups, e.g. children

Harmonization, standardization Development of standardized 
methods

Innovation in chemicals risk 
assessment

New techniques, digitization (like 
AI), etc.

Do no harm to man and its 
environment

Safe, sustainable, circular

Transregulatory One substance, one assessment

Safe-by-Design Safe-and-Sustainable-by-Design



●Knowledge and information sharing: 
how to organize?

● Innovation supportive regulations:
how to connect?

● Innovation in risk governance:
how to adapt?

●Co-creation:
how to operationalize?

●Dialogue:
do we have the skills and competences for it?

●…..

48

Needs beyond toxicological knowledge
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Transregulatory risk assessment summit (2019 & 2022)

To provide a forum to discuss knowledge needs for risk assessment, 
and to translate these needs into research questions for the scientific 
Community

• Share lessons: facilitating mutual learning amongst experts and stakeholders in an
interdisciplinary and inter-domain fashion.

• Identify priorities: ensuring most urgent scientific information needs and regulatory 
issues are integrated in policy research agenda, in support to regulatory oversight and 
compliance.

• Promote harmonization: finding common solutions to relevant topics such as data gaps, 
test guidelines and harmonization of methods.

• Identify operational research agendas: translate nano-specific issues in inputs for 
research agendas, funding mechanisms and other incentives to support and further 
develop risk analysis approaches, knowledge and data.



What do regulatory risk assessors want and need?

Ideal situation

● Regulatory requirements are in line with risk assessment needs
● Integration of knowledge among regulatory domains
● Consultation of regulatory risk assessors
● Structural inventory of knowledge gaps/needs
● Structural funding despite urgency of needs
● Monitoring system to ensure efficiency of process



Results RRAS and follow up survey I



Results RRAS and follow up survey II



Results RRAS and follow up survey III



Main conclusion RRAS and survey

● RRAS results are confirmed by follow up survey amongst more risk assessors from different 
domains

● RRAS results support recommendations from the ProSafe White Paper (2017)
– Recommendation 6: Where possible, calls for nanosafety projects should be far more specific in giving 

clear instructions to ensure that data and results generated are of a type and form which allows their use 
in topics of regulatory relevance, such as choice of materials, test methods to be applied, SOPs and data 
management. The NanoSafety Cluster could play a role in defining such conditions. 

● Risk assessors expressed the need for more informal transregulatory exchange of views and 
issues

REF: ProSafe (2017) The ProSafe White paper: Towards a more effective and efficient governance and regulation of nanomaterials.  last visited July 
2020



2nd Regulatory Risk Assessment Summit (2022)

Main Actions 
● banning most harmful chemicals in consumer products (unless 

essential) including PFAS;
● “one substance one assessment” for risk and hazard assessment of 

chemicals;
● account for the cocktail effect of chemicals when assessing risks 

from chemicals;
● boosting production and use of safe and sustainable by design 

chemicals;
● global role by promoting high standards and not exporting 

chemicals banned.

1. One substance one assessment 
2. New endpoints for risk assessment (nano)

Keeping pace with European ambitions for safe and 
sustainable nanomaterials and products:



Paper in preparation: Towards Standardisation of Testing of Nanomaterials for EU 
Regulatory Requirements

• Analysis of regulatory requirements for different regulatory areas in the EU
• International nanosafety experts were consulted to identify associated scientific issues 
• Identify which aspects require further action

• Overarching regulatory needs that are relevant for multiple regulatory requirements and 
across multiple regulatory areas include the needs to: 

1. resolve issues around nanomaterial dispersion stability and dosing in toxicity testing for 
human health endpoints

2. further develop tests or guidance on nanomaterial degradation of nanomaterials
3. further develop tests and guidance to measure (a)cellular reactivity of nanomaterials. 



Summary
› Research needs
–Physico-chemical properties
 stability of the nanomaterials
 surface chemistry/reactivity

–Human health endpoints

ECHA-NMEG
Environment: emission scenarios, relevant PECs 

Human health: dermal absorption, irritation & 
corrosion (skin/eye), reproduction/development 

toxicity, carcinogenicity/long-term toxicity

 dispersion stability in biological media and related dosing in toxicity testing
 dermal exposure route
 endocrine disruption, immunotoxicity, neurotoxicity, reprotoxicity

–Environmental endpoints
 long-term testing (including interference of fee d)
 biotic and abiotic degradation/transformation persistence
 interactions with natural (particulate) matter (adsorption/desorption, heteroaggregation) 

mobility



Transregulatory Summit - 24 January 2022 - Adrienne Sips, Lya Hernandez59

POLICY AND SOCIETAL CHALLENGES
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New materials for 
innovations Nanosafety community

Proactive

Share lessons 
learned

Open to finding 
solutions with other 
regulatory 
communities and 
domains





Thanks to all partners and people in NMBP-13 projects
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