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NANoREG 
 

Toolbox for SbD 

Nanoreg2 

SbD implementation/Grouping of NM 
    

CaLIBRAte 

Risk governance 
framework 

Safe-by-design. Risk assessment 
and Risk governance 
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What is Safe-by-design. NanoReg2 concept. 
 
 

SAFE-BY-DESIGN 

To integrate knowledge of nanomaterials’ potential adverse effects on human 
health, animals and the environment into the process of designing 
nanomaterials and nanoproducts and/or their production processes—and to 
engineer these undesirable effects out. 

It covers:  
• All the value chain. Three pillars Safe products, safe production, 

safe use. 
• Reduces costs 
• Flexible, it anticipates future nanosafety demands 
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Safe-by-design 
 
 

SAFE-BY-DESIGN 

 
• Early identification of potential risks and 

uncertainties. Integrated Safety assessment. 
 

• Actions to reduce or eliminate those uncertainties 
and risks at the earliest stage of development. 

 
•  Comparative safety assessment. 
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Integrated safety assessment: 
RA, LCA, SEA 

5 

Risk Assessment (RA) in SbD 

• Control banding tool for preliminary RA: identification 
of hot spots and lack of information. 

• Comparative Risk assessment: before and after SbD, 
improvements in safety. 

  
 
 
 

Life Cycle Assessment (LCA) in SbD 

• Established & standardised method. Evaluates potential 
impacts on ecosystems, human health and resources. 

• Limitations when applied to nanomaterials. 
Development needed: evaluation methodology & data 
on production. 

• LCA can be applied even in the design stages  to 
manage/ control the  (out-coming-future) potential 
impacts. 

• Different scenarios can be evaluated.  

Socio-Economic Analysis (SEA): 
  

• Socio-Economic Analysis is a decision 
support approach for evaluation of 
regulation, regulatory proposals, projects… 

• Methodological comparison of pros and 
cons of alternative situations  

• Take into account : environmental, health 
and economic impacts 



|6| 

Project #646221, Funded by the 
Horizon 2020  

Framework Programme of the 
European Union 

This project has received funding from the European 

Union's Horizon 2020 research and innovation 

programme under grant agreement No 686239 

RISK ASSESSMENT AND SbD 

 PRA dossier for each value chain demonstrator (Description of the case studies in 
terms of RA): 

• Scope of the case study for the SbD implementation 
• Information about the nanomaterial: Available data  
• Information about the production process 

 
Selection of RA tools. SIA Toolbox.  

 
Phase/Stage of the case study    +   Expected outcome: Risk, cost, benefit, all 
 
       
  
The scope, input parameters and output of each model should be studied 
 

 Preliminary Risk Assessment 

Selection of 
models 



|7| 

Project #646221, Funded by the 
Horizon 2020  

Framework Programme of the 
European Union 

This project has received funding from the European 

Union's Horizon 2020 research and innovation 

programme under grant agreement No 686239 

RISK ASSESSMENT 
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Control banding tools 
 
Both hazard and exposure are graded into two to five different levels, usually referred to 
as bands. The two sets of bands are combined, resulting into control or risk bands. 
Simple, qualitative,  few data available 
 
 

RISK ASSESSMENT 
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Model Scope Target group # 
parameters 

Outcput 

CB Nanotool Risk ass. and man. Researchers 45 Risk Level + general recommendation 

Swiss Precautionary 
Matrix 

Source 
identification and risk 
reduction 

Workers, consumers and 
the 
environment 

28 Need for action/no action 

Stoffenmanager 
Nano 

Prioritize health risks 
implementation of 
control 
measures. 

Workers 47 Risk priority bands. 
Ranking priority of needed 
actions 

NanoSafer Precautionary risk 
assessment 

Workers 29 Risk Level (RL). 
Recommendation and 
actions to be taken into 
consideration 

NanoRiskCat Risk assesment Professional end users, 
consumers, environment 

16 Exposure and hazard potential 

ISO/TS 12901-2:2014 Prioritize health risks 
and 
implementation of 
control 
measures. 

Workers Risk Level (RL). 
Recommendation and 
actions to be taken into 
consideration 

Control banding RA models 
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One Example:  
Swiss Precautionary Matrix 
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One Example:  
Swiss Precautionary Matrix 
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Material information Safety data  Description of the work process and contextural 

information 

Is the material labeled with a nano-specific 

word or term? 

OEL for the comparable coventional 

material  

Emission rate if constant source  

Is the material coated or surface modified  Risk sentences: 

  General toxicity; 

 Carcinogenic effect 

 Reprotoxicity 

 Allergy and sensitization;  

 Neurotoxicity  

Activity handling energy factor  

Dimensions of the primary particles  
Total mass of material handled in each work cycle  

Specific density  Duration of the work cycle  

Solubility  Pause between work cycles  

specific surface area Number of work cycles per day  

Powder dustiness  
Amount of nanomaterial handled in each transfer  

Time required to add each transfer (spoon, bag, big-bag 

etc)  

Volume of the work room (width, length, height)  

General Far-field air exchange rate  

Another  example:  
Nanosafer 
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Another  example: Nanosafer 
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Preliminary RA 

Identify gaps  
in information 

Identify “hot spots”  SbD measures 

RISK ASSESSMENT AND SBD  

Comparative RA 

Fill the gaps  
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COMPARATIVE RA 

i. Use of the control banding tools. Comparison with 
preliminary RA 
 
 

ii. Use of a semiquantitative or qualitative models: ie 
SUNDS, Weigh of Evidence, Guidenano, etc.  



|16| 

Project #646221, Funded by the 
Horizon 2020  

Framework Programme of the 
European Union 

This project has received funding from the European 

Union's Horizon 2020 research and innovation 

programme under grant agreement No 686239 

It applies a two tiers approach which, on the basis of the supplied 
information, is able to generate qualitative or quantitative results. 
 
 

• Risk for Health 
• Risk for environment 
• LCA 
• SEA 

 

One example:  
SUNDS  
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One example:  
SUNDS  
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Weigh of Evidence 

Combines the available data into hazard and exposure classes through a system of weights and algorithms. 
Relevance for the risk assessment and data quality are taken into account in the integration process. 
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Weigh of Evidence. Results  
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caLIBRAte 
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caLIBRAte will provide a Risk 

Governance Framework 
integrating SbD and models 
that have been chosen for 

the different stages and 
“calibrated” through 
sensitivity analysis. 

 
 

Hazard 
model 

Exposure 
model 

Hazard 
model 

Exposure 
model 

Integrated 
HRA 

Integrated
ERA 

Risk mitigation 

Risk Innovation 
governance Interface 

Safety by 
design 

Risk Management 
Decision support 

caLIBRAte 
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caLIBRAte 
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gracias 

  thank you 
merci   

eskerrik asko 

  

gracias 

thank you 

eskerrik asko 
eskerrik asko 

gracias 

  grazie 
 

danke 
 

evgaristó 
 

spaisíva 
 

arigato 
 

Shokrán 
 

cám òn qúi vi rhât 
 

Xié Xie 
 

bedankt 
 

moltes gràcies 
 

khrap 
 

go raibh maith agaibh 
 

  
 

matu suksama 
 

ありがとうございます 

谢谢 شكرا  

             Parque Tecnológico de Bizkaia, Edificio 202 
48170 Zamudio |  Bizkaia | Spain 

T. 0034 94 6002323 
 mark@gaiker.es |  www.gaiker.es 

  

Isabel Rodríguez Llopis 
rodriguez@gaiker.es 


