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Present situation for SMEs

Nanomaterials are expected to be key for the innovation

Open questions:

• Specific benefits of nanomaterials?

• Legal issues?

• Nanospecific risks for the environment and health?

• Environmental sustainability of nanoproducts?

• LCA and Risk assessment (RA) is too costly for SMEs

• Uncertainty about benefits and risks

• Information is fragmented and dispersed -> not available 

to SMEs
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Goals of the project LICARA

Support for 
1. the development of safe and sustainable 

nanoproducts
2. systematic and transparent assessment
3. documentation of benefits and risks of nanoproducts
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Output of the project LICARA

LICARA Guidelines (qualitative)

NanoSCAN Tool (semi-quantitative)

LCA & RA (quantitative)
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LICARA Guidelines and NanoSCAN
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Content of the Guidelines

Proposal for a systematic proceeding in order to 
assess benefits and risks of a nanomaterial or 
nanoproduct qualitatively.

 Integrated knowledge about benefits and risks 
based on the state of research and experience in 
the LICARA consortium

 Interfaces to the semi-quantitative NanoSCAN-Tool
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Different Definitions of EU and ISO
Sectorspecific definitions 
Definitions are still under development

Step 1: Nano-relevance
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Step 2: Legal framework 
Generic legislation

REACH (Registration, Evaluation, Authorization and Restriction of 

Chemicals)

31 May 2013 registration of chemicals above 100 tonnes

31 May 2017 registration of chemicals above 1 tonnes

No specific nanoregistration

Chemical Agency Directive (CAD)

Classification, Labelling and packaging (CLP)

General Product Safety Directive (GSPD)

Specific legislation

e.g. cosmetics, biocides, food, food contact materials
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Step 3: Benefits of nanomaterials

Integration of nanoparticles in products may lead to
Improved:

Environmental performance: 
 lighter materials (resource savings),
 resistant surfaces (prolonged product lifetime)
Economic performance:
 reduction of costs by e.g. easy handling, saving 

precious rare materials, materials savings) 
Social performance: 
 improved hygiene
 improved safety of products
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Step 4: Materials & functions
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Step 5: Product - Design
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Step 6: Risk

What is the risk?

Low risk: 

low hazard, 

high exposure

Low risk: 

high hazard, 

low exposure

HIGH RISK: 

high hazard,

high exposure!
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Step 6: Health effects

++ high toxicity, + medium toxicity, +/- weak evidence for toxicity – low toxicity  n.a. no data available
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Step 6: Exposure, release
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Step 6: Behaviour of nanomaterials in 
technical systems
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Step 6: Relative environmental risks
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Step 7: Decision making

 Identify opportunities to increase 

benefits (e.g. material and energy 

savings) and innovation

 Select nanomaterials, functions and 

product design to minimalize the risks 

and optimize the benefits during the 

whole product life cycle.

 Hedge against misinvestments

 Comply with regulations 

 Gain competitive advantage

Life cycle thinking
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LICARA NanoSCAN
LICARA NanoSCAN

3. Societal 
benefits

7. Decision support

1. Environmental 
benefits 

4. Public health & 
environmental 
risks of nano

5. Occupational 
health risks of 

nano

6. Consumer 
health risks 

of nano

0. Nanoproduct and legislation

2. Economic 
benefits

NanoRiskCat
Stoffenmanager 

Nano

Stoffenmanager 

Nano

Precautionary

Matrix

Precautionary 

Matrix

By von Harmelen, Zondervan
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1. Environmental 
benefits 

Environmental impacts in different life cycle phases

Manufacturing

Use phase

End-of-life

1. Environmental benefits [-1..1] 0.57

Manufacturing 0.04

Use 0.92

End-of-life 0.75

By von Harmelen, Zondervan
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The product has the following high risks: 

Occupational health; 

7. Decision 
support

Case: self cleaning nano TiO2 façade coating

By von Harmelen, Zondervan
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Thank you for your attention 
Thanks to the LICARA consortium and EU FP7, 

I. Linkov, J. Höck, T. Walser, 

D. Hart (proof reading)
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