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Materials and Product Innovation and Current 
Practice in Risk assessment and Management
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CNT as an Example!

Naming and TEM images 
Iijima et al. Nature (1991)

Antifouling
Ca. 2007-2009

Application area Uses in 2015
Electronics Printed electronics (conductive 

ink)
Coatings Conductive coatings (displays 

and touch screens)
Anti-fouling coatings
High-durability epoxy-paints

Energy Li-ion batteries
Materials Antistatic thermoplastics

Conductive textiles
Thin heating mats
High performance sports goods
Small windmills

Biomedical Microscopy probes

Jensen et al. Environmental project No. 1805 (2015)

www.amcoat.no (closed)

2004
65 tons

2007
271 tons

2009
500-1000 tons

2014
1750-2500 tons

Patents CNT production 1980ies

Observed filaments/first structural data
Radushkevich and Lukyanovich Zurn Fisic Chim (1952)

Hillert and Lange Z Kristallogr (1958)
Baker et al.  Carbon (1973); J. Catalysis (1973)

Jensen et al. Environmental project No. 1805 (2015)

2017
Danish Worker

Authorities start 
process for setting

nano-OEL

2004-2009
Serious scientific health concern
(e.g., Lam et al. Tox Sci. (2004), 

Poland et al. Nature (2008); Ma-
Hock et al. Tox.Sci (2009)

2009-2013
First Scientific OELs

(Pauluhn Reg.Tox.Sci
(2009); JRC (2013), 

NIOSH (2013)

2013
Bayer closes
Large new 

plant

http://www.amcoat.no/
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Principal Risk Assessment 
and Risk Management

ISO/IS/31000 (2009)

Establishing the context

Risk Identification

Risk Analysis

Risk Evaluation

Risk Treatment

Monitoring and 
Review

Communication 
and Consulting
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From Risk Assessment to 
Emerging Risk Management (Governance)

Horizon scanning 
/ Early Warnings

Pre-risk 
assessment Risk assessment Risk management 

and decision
Communication 
and consultation Monitoring

Context and concerns
ID of risk scenarios
Evaluation

Analysis
Characterization
Evaluation+ Emerging Risk Management Framework [CEN Workshop Agreement 16649 (2013)]
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Current situation in the REACH 
risk assessment approach

 REACH Tier 1 
estimates

 ECETOC TRA
 EMKG EXPO Tool
 ConsExpo
 (Risk of Derm)
 Stoffenmanager
 Advanced REACH 

Tool
 …

Reliable risk assessments with REACH model is impossible 
or should be done with GREAT care!

 No official exposure limits or DNEL’s for NM

 No proper emission potentials for NM

 No default exposure scenarios in the tools

 Lack of product categories for nanoproducts

 Gaps in application domains
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Is that critical? - Opinions among stakeholders

very low very high

Color scale (from 1-very low to 5-very high) Unpublished caLIBRAte results
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From Risk Assessment to 
Emerging Risk Management (Governance)

Horizon scanning 
/ Early Warnings

Pre-risk 
assessment Risk assessment Risk management 

and decision
Communication 
and consultation Monitoring

Context and concerns
ID of risk scenarios
Evaluation

Analysis
Characterization
Evaluation

Emerging Risk Management Framework [CEN Workshop Agreement 16649 (2013)]

Ability to 
ID a new 

risk

Different?; Unsafe?
Regulation? …
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Nano-Risk Radar: Horizon Scanning and Monitoring

 Web-based tool

 Regular automatic search for 
"Nano-safety" related topics 
from online sources based on 
user-defined query. 

 Analyses content using 
natural language processing 
techniques

 Ranks the results according to 
their relevance in graphical 
summary – The Radar

Blogs: 
Wordpress.

Regulatory bodies: 
ECHA, EPA..

News: Google 
News, BBC

R&D info 
service: Cordis..

Research database:
Sciencedirect, Nature..

Review 
and 

Analysis

Jovanovic, Chakravarty, Jelic; R-Tech (Germany)
Klimek et al. Scientometrics (2016)
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From Risk Assessment to 
Emerging Risk Management (Governance)

Horizon scanning 
/ Early Warnings

Pre-risk 
assessment Risk assessment Risk management 

and decision
Communication 
and consultation Monitoring

Context and concerns
ID of risk scenarios
Evaluation

Analysis
Characterization
Evaluation

Emerging Risk Management Framework [CEN Workshop Agreement 16649 (2013)]

Ability to 
ID a new 

risk
Applicable 

data or 
methods 
and tools

Applicable 
data

knowledge
Knowledge 
Applicable 
methods, 
tools, data

Different?; Unsafe?
Regulation? … Methods, Measurement,

Read-across, Grouping, .. Efficacy of RMM, 
“risk-knowledge”,.. Methods, Systems, 

Data-bases,..
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From Emerging Risk Management 
to Nano-risk (innovation) Governance
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Nano-Risk Assessment and 
Management Tools Portal

Tool 1 Tool 2 Tool 3 Tool 4 Tool 5 Tool 6
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Data bases & libraries
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support
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Nano-Risk (Innovation) Governance Platform

Monitoring Horizon scanning Regulatory foresigt

Users: industry, 
service providers, 

regulators, NGO’s etc.
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When should nano-risk assessment 
procedures be performed?

Unpublished caLIBRAte results
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Conceptual innovation 
risk governance framework
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So, do we have 

the data and the tools?
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Several different nano-specific tools
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SUN Decision Support

D. Hristosov (Green Decision)
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GUIDENANO

18S. Vasques de Campos (LEITAT)
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Several different nano-specific tools
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Conceptual innovation 
risk governance idea
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Cooper Stage-Gate® Idea to launch model
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Ongoing in H2020 caLIBRATe: 
Validation by sensitivity and performance testing

(From AS Fonseca)



NANOSAFE 2018; November 6-9, 2018.

Sensitivity analysis
and performance testing

Refinement and 
next generation methods

Stakeholder consultation
Interviews and surveys

Sensitivity analysis
and calibration

Operational database and 
structure development

Filling data gaps and 
new case studies

Aligning with 
stakeholders

Model development
and testing Database development

User testing
of models

Model integration into the 
SoS Framework

Framework 
development

Conceptual framework
development

Alignment with Cooper 
Stage Gate® and 

stakeholder needs

Final comprehensive
databases

Primary test
databases

Demonstration using
database case studies

Implementation and 
stakeholder training

Development of guidance 
documents

Collecting models Collecting of 
existing data

Year

1

2

3

3.5

Publication
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Nano-Risk Assessment and 
Management Tools Portal

Tool 1 Tool 2 Tool 3 Tool 4 Tool 5 Tool 6
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https://laughingsquid.com/

https://laughingsquid.com/the-governator-comic-book-starring-arnold-schwarzenegger/
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 Webpage: www.nanocalibrate.eu
 See also: www.researchgate.net/profile/Keld_Jensen

Thank you for your attention
www.nanocalibrate.eu

www.researchgate.net/profile/Keld_Jensen
calibrate@nrcwe.dk

kaj@nrcwe.dk

http://www.nanocalibrate.eu/
http://www.researchgate.net/profile/Keld_Jensen
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Applicability of new approach methodologies 
(NAMs) for innovation and safety assessment of MN

25
Nymark et al. Applicability of new approach methodologies to innovation and safety assessment of nanomaterials. In preparation
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