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ÅScratch resistant painting

ÅNew drug delivery systems

ÅIntelligent clothing

ÅFabrics to resist stains

ÅThermochromic glass

ÅLight bicycle frames

ÅFuel cells

ÅElectronic devices

óNanoô Everywhere - Benefits and Promises
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What is the issue?

Why is support needed?

What are the needs?

The role of the Joint Research Centre, JRC-IHCP



Prague 2009 June 4

OUTLINE

Joint Research Centre

REACH GDMF and NANO

NAPIRAhub- information platform

Conceptual approach, ITS
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Research-Based Policy Support

JRC - Robust Science for Policy Making

As a Directorate-General 

of the European Commission,

the JRC provides customer-driven 

scientific and technical support 

to Community policy making

Supporting citizenôs security, health

and environmental protection, safety of 

food and chemicals, alternative energies, 

nuclear safety, econometrics, prospective 

technologiesé
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~ 2800 staff ~ 300 Mú/y budget 

(+ 40 Mú/y competitive income)

Our Structure: 7 Institutes in 5 Member States

IRMM - Geel, Belgium

Institute for Reference Materials and Measurements

ITU - Karlsruhe, Germany

Institute for Transuranium Elements

IE - Petten, The Netherlands

Institute for Energy

IPSC - Ispra, Italy

Institute for the Protection and Security of the Citizen

IES - Ispra, Italy

Institute for Environment and Sustainability

IHCP - Ispra, Italy

Institute for Health and Consumer Protection

IPTS - Seville, Spain

Institute for Prospective Technological Studies
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Key Elements of the EU Regulatory Framework

Horizontal Legislation Product Legislation

1. Legislation covering all type 

of industrial activities:

ïEnvironment Protection

ïWorkers protection

2. Legislation covering 

chemical substances 

( REACH regulation) 

ïGeneral legislation concerning 

industrial chemical substances

Å General Product Safety

Å Automotive industry

Å Electronic industry

Å Construction

Å Medicinal products

Å Medical devices

Å Cosmetics

Å Textile

Å Food and drinks

Å Household

Å Sport articles

Å Materials
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Science for  Policy Support

Science Nano - Science and Technology

Users
European Commission, Standardization Bodies, EU Agencies, 

International Organisations, Industry,  Citizens, é

Knowledge

Gap
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Science Nano - Science and Technology

Test 

methods

Phys.-chem. 

characterization

Human Health: Hazard Identification

and characterization

Environment: Hazard Identification

and characterization

Results
Representative 

Material Set

Human Health

Risk Characterization

Environment:

Risk Characterization

Deliverables
Material Properties

Toxicity Data

Standards

Test Methods

Substances/Materials

Risk Assessment 

Methodology

Users
European Commission, Standardization Bodies, EU Agencies, 

International Organisations, Industry,  Citizens, é

Science for  Policy Support
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JRC Nanotechnology Policy Support  

European Commission 

Directorates General

ÅEnterprise and Industry

ÅEnvironment

ÅSANCO

ÅEmployment, Social 

Affairs and Equal 

Opportunities
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OUTLINE

Joint Research Centre

REACH GDMF and NANO

Measurements-Testing and Nano

NAPIRAhub- information platform
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REACH: General Decision Making Framework

 

Derive 

DNEL / PNEC or dose 

descriptor? 

Exposure Estimates

Record 

DNEL / PNEC*  

Assess C&L, 

PBT, vPvB?

Perform

Risk Characterization

Identified 

Production & 

Uses

Adequate 

control?

Supply & Inform

a) Supply Chain  - eSDS

b) Agency  - CSR

No 
Refine operational conditions 

and/or Risk Management

Exposure Scenario 

Use        Risk Management

Step 4 Generate new information/propose testing strategy
go to Scheme IIB 

No

Yes

If classified

Refine/ further

effects information

Record C&L &

PBT Conclusion

Yes

Refine Exposure

Estimate assumptions

If classified 

*For substances for which no DNEL / PNEC can be 

derived ïperform a qualitative risk characterisation

Step 3 Identify information gaps 

consider if information is adequate to

Yes

No 

Assessment of losses 

& emissions

Emission 

Estimates

Perform Emission 

Characterization

Annex XI

All Available Health & 

Environmental  Information

-physico-chemical data

- human data

-in vitro/in vivo data

-read-across SAR, QSAR

-Exposure characteristics

Step 1 Data Gathering Step 2 Information Needs

Annex VII: Ó1 tpa

Annex VIII: Ó10 tpa

Annex IX:   Ó100 tpa

Annex X:   Ó1000  tpa

If PBT

/vPvB

Emission 

adequately 

Minimised?

Yes Authorisation

for specified

uses

NoFurther limitations of  production/use/ 

emission

No
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REACH: GDMF, adapted

Step 0 Nanomaterials:
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NanoSafety: Measurement andTesting

Step 0 Nanomaterials:

substance identification phys-chem. properties

exposure measurements

hazardous properties

dose descriptors

safety assessment

hazard assessment

exposure monitoring
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OUTLINE

Joint Research Centre

REACH GDMF and NANO

Measurements, Testing and Nano

NAPIRAhub- information platform
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Measurement tools are not natural objects, but technically designed for a 
purpose. This purpose defines their function.

It is up to the competence of the scientist to know that purpose and 
technical realisation

Wherever the size of nano-objects can be given only by means of 
quantitative concepts and measurement, a complex system of 
technical purposes always has to be established.

The purposes that are being established must be made explicit.

Art of measurements must be based on a system of explicit norms that 
are to be technically realised. 

Art of Measurement and Nano
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With regard to NT a number of questions still remain open, such as 

ï the process of progressive miniaturisation that has to be controlled 
by measurements described by Feynman 

ï or the issue of specifying the magnification rate by electron 
microscopes.

Measurements do not deal with natural laws or natural objects or 
phenomena themselves, but situations, which depend on technical 
purposes. 

This should lead to a perspective how and in how far measurement 
procedures can be applied in this field of Ănanoñ.

Art of Measurement 4 Nano
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SCENIHR issue item: - State of the art I

1. The mechanismsof toxic effectsof engineerednanoparticlesmay be dominatedby those
characteristicsspecificallyintroducedin orderto meettheintendedfunctionof the
productof interest,possiblyincludingsurfacereactivityandquantumeffects.

2. Therefore,any unpredictedinteractionsbetweennanoparticlesand biologicalsystemsmay
dependon their unique physical and chemicalpropertiesand their multiple
functionalities.

3. Since key mechanismsfor exposure processes and toxicity effects of manufactured
nanomaterialsare not sufficientlyunderstood,these inherentuncertaintieswill
dominatetheestimationof risk.

Attention: It shouldbe emphasisedthat thesearenot simplyuncertaintiesin the
valuesof sometraditionalparameters,but rather the uncertainties
about the potentially unique or significantly modified causal
mechanismsthemselves.
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A typicalissueof informationgeneratedbymeasurementsor studiesis
to combine

ï ametrologicalpartwithknowledgeaboutareferencematerial
ï withanintendedusein toxicologicaltestsystemsunderGLP.

Toxicologicaltest systemsmimic routes (and scenarios)of exposureand typically
requireinformationaboutdosage.

A study,examinationor test,whensuccessfullyperformed,generatesa predictionof
theeffectof interest.

In toxicologicaltests,reliabilityANDrelevancebothcontributeto theoverallpredictive
capacityandto thevalidityof a testfor its purpose.

SCENIHR issue item: - State of the art II
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OECD Guidance Document 34

Test method: A process or procedure used to obtain information on the 

characteristics of a substance or agent. Toxicological test methods 

generate information regarding the ability of a substance or agent to 

produce a specified biological effect under specified conditions. Used 

interchangeably with ñtestò and ñassayò. (OECD GD34)

Performance characteristics: The operational characteristics of a test are 

the measures of its performance under specific conditions, including its 

reliability and accuracy, and are an indication of the testôs usefulness, 

limitations, and relevance (GD34)
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Test: Definition of Validation

To validate an (alternative) test method is to é

é establish the reliability and relevance of the method

foraparticularpurpose

reliability: reproducibilityof results(withinandbetweenlaboratories

andovertime)

relevance: extenttowhicha testmethodcorrectlypredicts

the biological effect of interest in humans or

anotherspeciesofinterest

(scientificvalueandpracticalusefulnessofthemethod)

purpose: intendedapplication
Ballsetal (1990). ATLA18, 313-337

OECDGuidanceDocument34(2005)
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Method Validation

Test Substances

Reference Results

Alternative Method

Reliability

Relevance

Test definition, 

study design

Technical method validation

Inter-laboratory-study

Prediction Model-

Predictive capacity

Applicability domain

Alternative Method Results

Peer Review

Performance Standards

Acceptance Criteria
National / Key Laboratories

NM SubstancesValidation Body- JRC-IHCP ECVAM
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2 datasets of in vivoacute toxicity LD50

Å Data set 1: NICEATM / ECVAM NRU Validation Study (2002-2005)

Å - 72 compounds

Å - rodent oral acute toxicity studies

Å Data set 2: ACuteTox project, an in vitrotest strategy for predicting  

Å human acute toxicity (2005-é2010)

Å - 97 compounds

Å - Acubase, many species but we have looked at data from rodent oral 

Å acute toxicity studies 

ÅòHigh quality in vivodata setsó
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Scatter plot of LD50 data fromdata set 1
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Scatter plot of LD50 data fromdata set 2
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Reproducibility of oral rat LD50 data, an example

I. First stage of an inter-laboratory trial

* 65 toxicological laboratories in 8 countries

* Exp. protocols and conditions were variable

II. Second stage
* More harmonized exp. protocols and 

conditions

* 100 toxicological laboratories in 5 countries

Large study organized in the late 70ôs by the Commission, the EC 

Compound Range max/min 
value 

PCP 44-523 mg/kg 11,9 

Sodium salicylate 800-4150 mg/kg 5,2 

Aniline  350-1280 mg/kg 3,7 

Acetanilide 805-5420 mg/kg 6,7 

Cadmium chloride 70-513 mg/kg 7,3 
 

Compound Range max/min 
value 

PCP 74-620 mg/kg 8,4 

Sodium salicylate 930-2328 mg/kg 2,5 

Aniline  479-1169 mg/kg 2,4 

Acetanilide 723-3060 mg/kg 4,2 

Cadmium chloride 105-482 mg/kg 4,6 
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Classification based on oral rat LD50

EU classification system

Data set 1

Å 42 of 62 chemicals in consistent 

class

Å 20 cross two classes

Data set 2

Å 38 of 76 chemicals in consistent 

class

Å34 cross two classes

Å 4 cross three classes
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Classification based on oral rat LD50

GHS

Data set 1

Å 29 of 62 chemicals in consistent   

class

Å 30 cross two GHS classes

Å 3 cross three GHS classes 

Data set 2

Å 34 of 76 chemicals in consistent 

class

Å 33 cross two GHS classes

Å  8 cross three GHS classes

Å  1 cross four GHS classes 
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Conclusions

ÅSignificant variability in the in vivodata

ÅRegulatory classification based on LD50-data is deductive and 
predictive

ÅIn relation to the RC prediction model the primary source of 
variability is associated to the in vivodata and not the in vitrodata

ÅIt is more appropriate to predict the toxicity category (the range) 
than a single point estimate of the LD50 value

GHS classification ranges 
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What to do?

Standardiseé.

Harmoniseé..

Need for an integrated approach

and corresponding instruments.
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NanoSafety: Measurement andTesting

Step 0 Nanomaterials:

substance identification phys-chem. properties

exposure measurements

hazardous properties

dose descriptors

safety assessment

hazard assessment

exposure monitoring
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OUTLINE

Joint Research Centre

REACH GDMF and NANO

NAPIRAhub- information platform
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What is it?

NAPIRAhub is a comprehensive IT platform dedicated 

to the management of information on nanomaterials, 

relevant for safety/risk assessment. 
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Å Built on proven technology (IUCLID 5).

Å Stores information/data structured in accordance with OECD

and ISO guidelines and harmonised templates.

Å Easily reconfigured without rewriting code.

Å Facilitates exchange and merging of datasets.

Å Tracks changes to ensure traceability and reliability.

Å Extensive search capabilities.

Å Supplied free-of-charge by JRC, with support.

Features
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Endpoint óChaptersô


