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A Scratch resistant painting
A New drug delivery systems

A Intelligent clothing

A Fabrics to resist stains
A Thermochromic glass

A Light bicycle frames
A Fuel cells

A Electronic devices
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What is the issue?
Why Is support needed?
What are the needs?

The role of the Joint Research Centidt]JRC
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B Joint Research Centre

+ REACH GDMF and NANO

» NAPIRAhubformation 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

i
Supporting citizenbs security, heal th

and environmental protection, safety of
food and chemicals, alternative energies,
nuclear safety, econometrics, prospective
technol ogi eseé
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Our Structure: 7 Institutes in 5 Member States

IRMM - Geel, Belgium .rm
Institute for Reference Materials and Measurements "lm

Institute for Reference

ITU - Karlsruhe, Germany e
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, ltaly
Institute for Health and Consumer Protection

IPTS - Seville, Spain

Institute for Prospective Technological Studies /lp%

~ 2800 staff ~ 300 MUly budget R

(+ 40 MU/y competitive income)
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Horizontal Legislation Product Legislation

1. Legislation covering all typg¢ A General Product Safety
of industrial activities: A Automotive industry
i Environment Protection 2 E|9Ctr°”'c_ industry
I Workers protection Conétructlon
A Medicinal products
o _ A Medical devices
2. Legislation covering A Cosmetics
chemical substances A Textile
A

( REACH regulation) Food and drinks

I General legislation concerning A Household
Industrial chemical substarjces A Sport articles

A Materials
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European Commission, Standardization Bodies, EU Ageng
| nt ernational Organi sat.

Users

Knowledge

Gap

Nano- Science and Technolog
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Users

Deliverables

Results

Test
methods

Science

Science for Policy Support 1%
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European Commission, Standardization Bodies, EU Ageng

|l nternati onal

Material Properneﬂ L_SM“U SubStances/Matena‘ILIJI

Organi sat i

J_J Risk AssessmentL
Toxicity Data Test Methods Methodolo
| ey e
Representative Human Health Environment:
Material Set Risk Characterization Risk Characterization
s B N
Phys-chem. Human Health; Hazard Identificati Environment; Hazard Identificatio
characterization and characterization and characterization
\_ Y J

Nano- Science and Technolog
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GECHA

*
SEVENTH FRAMEWORK * f
PROGRAMME e Sa [ 2 ]
Autorita europea per | |

a sicurezza alimentare

European Commission
Directorates General

AEnterprise and Industry
AEnvironment
ASANCO
AEmployment, Social

Affairs and Equal ‘ “ , . g

Opportunities - = ‘NAPIRA
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« Joint Research Centre

B REACH GDMF and NANO

» Measuremeni®sting and Nano
« NAPIRAhdinformation platform
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. h
Institute for Health
and Consumer Protection

Step 1 Data Gathering Step 2 Information Needs

Annex VII: O1 tpa

All Available Health &

Environmental Information

-physico-chemical data
- human data
-in vitro/in vivo data

Annex VIII: O10 tpa
Annex IX: O100 tpa
Annex X: 01000 tpa

-read-across SAR, QSAR
-Exposure characteristics

Minimised? uses

Further limitations of production/use/

Annex Xl
Refine/ further
effects information
Step 3 Identify information gaps ¢
consider if information is adequate to
Record C&L & Yes Assess C&L, SNIEL 7 [P)ﬁlgvceor dose L Record |
PBT Conclusion PBT, vPvB? . DNEL / PNEC* !
Y T descriptor? !
4 1 : lNo lNo ]
1 1
Identified ! 1 ‘el ied !
i 1 g q . If classifie
P’°dl‘j§;'§” & . 1trpT| Step 4 Generate new information/propose testing strategy :
i IVAVB go to Scheme IIB :
1 ! P
1 1 I
; v ;
If .classified .} Rt e Emission Yes| Authorisation 1
Assessment of losses Emission o= Perform Emission Lo
E & emissions Estimates - Characterization adequately @ S[pReiiEd i
i :
1 ]
r ¥
¥ 1
! 1
1 1
1 1
1 o

emission
____________ . Exposure Scenario o : Perorm o
»| Use Risk Management (Sposure ESHmEEs | Risk Characterization
A A

Refine-operational conditions
and/or-Risk Managentent

Refine Exposure
Estinfate-assuniptions No

Adequate
control?

*For-substances_for whith no-DNEL.7 PNEC can be
derived i perform _a gualitative risk.characterisation

Supply & Inform
a) Supply Chain - eSDS
b) Agency - CSR

Yes

A
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Step 0 Nanomaterials: Step 1 Data Gathering Step 2 Information
All Available Information Reqmrements

Health & Environmental
- physico-chemical data
- human data

i vitrofin vive data | Nano-specific SCIENCE |

-in silico data
-Exposure characteristics

‘ Standard Toxicity ‘

Step 3 ldentify information gaps

consider if information is adeguate to
Classification &

Labelling, Yes Assess Derive y
PBT Conclusion Classification & Labelling, dose es * | ___
Persistant, Bioaccumulating, Toxic (PBT) DNEL / PNEC

descriptor?

very Persistant very Bioaccumulating (vPvB)?

iNu T 1Nu

Step 4 Generate new information

go to Scheme N8 If classified

I classified Integrated Testing Strategies

et Exposure Scenarios Risk Characterization }‘

Chain of Actors
Lifecycle

Risk Management Measures }4———1 <| RISk A ¢ ‘
----1 Step 5 Risk Assessmen
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substance identifica1iFr

NanoSafetyWeasuremergndTesting

physchem. properti{as

hazardous propert

Step 0 Nanomaterials:

step 1 Data Gathering

All Available Information

Health & Environmental
- physico-chemical data

hazard assessmeient

Chain of Actors
Lifecycle

exposure measureme

Classification &
Labelling,
PBT Conclusion

' If classified ‘

Nts

- human data

-in vitro/in vivo data

-in silico data

-Exposure characteristics

Step 2 Information

Requirements

‘ Standard Toxicity ‘

_ Nano-specific SCIENCE |

. h
Institute for Health
and Consumer Protection
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SN)

Step 3 ldentify information gaps

consider if information is adeguate to

e

dose descriptolrs

. _Assess ) Derive
Classification & Labelling, dose s DNEL / PNEC* L---
Persistant, Bioaccumulating, Toxic (PBT) d intar? H
P very Bi lating (wPvB)? eSCriplory i
]

iNo T 1Nu

goto Scheme I8

Step 4 Generate new information

Integrated Testing Strategies

:
i If classified
:

Exposure Scenarios |

Risk Characterization }‘*:

‘ Risk Management Measures }1——7: <|

Step 5 Risk Assessment ‘

exposure monitor

safety assessme

nt

ng
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Art of Measurement and Nano-#..

Measurement tools are not natural objects, but technically desig
purpose. This purpose defines their function.

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

Wherever the size of ralmects can be given only by means of
guantitative concepts and measurement, a complex system o

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 norr
are to be technically realised.
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With regard to NT a number of guestions still remain open, suct

I the process of progressive miniaturisation that has to be cor
by measurements described by Feynman

I or the issue of specifying the magnification rate by electron
MmICroscopes.

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

This should lead to a perspective how and in how far measuren
procedures can be appli ed I



JRC 5P

EUROPEAN COMMISSION Insttute for Health

Prague 2009 June 18

SCENIHR issue itefBtate of the art |

1. The mechanismsof toxic effects of engineeredhanoparticleamay be dominatedby those
characteristicspecificallyintroducedn orderto meetthe intendedunctionof the
productof interest possiblyincludingsurfacereactivityandquantumeffects

2. Thereforeany unpredictednteractionsbetweennanoparticlesand biologicalsystemsmay
dependon their unique physical and chemical propertiesand their multiple
functionalities

3. Since key mechanismsfor exposure processesand toxicity effects of manufactured
nanomaterialsare not sufficiently understood,these inherentuncertaintieswill
dominateghe estimatiorof risk.

Attention It shouldbe emphasisedhattheseare not simplyuncertaintiesn the
valuesof sometraditionalparametersput ratherthe uncertainties
about the potentially unique or significantly modified causal
mechanism#emselves
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Atypicalissueof informatiorgeneratedy measurementsr studiesis

to combine
I ametrologicapartwithknowledgaboutareferencamaterial
I withanintendedusein toxicologicatestsystemsunderGLP

Toxicologicaltest systemsmimic routes (and scenarios)of exposureand typically
requireinformatioraboutdosage

A study, examinatioror test, whensuccessfullyperformedgeneratesa predictionof
theeffectof interest

In toxicologicakests,reliabilityANDrelevancéoth contributeto the overallpredictive
capacityandto thevalidityof atestfor its purpose
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Test method 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 tc
produce a specified biological effect under specified conditions. Use
Il nterchangeably with Atesto an

Performance characterigtivesoperational characteristics of a test at

the measures of its performance under specific conditions, including
reli ability and accuracy, and
limitations, and relevance (GD34)
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Test: Definition of Validation =it

|l date an (alternative)

é establish the reliability and relevance of the method
foraparticulgourpose

reliability

relevance

PUrpoSE

reproducibiliof resultgwithirandbetweeaboratories
andovertime)

extentowhichatestmethodorrectlpredicts
the biological effect of interest in humans or
anothespeciegfinterest

(scientifigalueandpracticalsefulnessfthemethod)

iIntendedpplication

Ballsetal (1990. ATLA18 313337
OECDBsuidancddocumen84(2009
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Validation Body- JRC-IHCP ECVAM NM Substances
' National / Key Laboratories Performance Standards
NA_Pl RA y Acceptance Criteria

Alternative Method Test Substances

Test definition,
study design

_S Technical method validation o

= Reliability

=

c>5 Inter-laboratory-study

S

= Prediction Model-

= Predictive capacity

S Relevance

IS Applicability domain

g S y Reference Results

< —
Alternative Method Results ||« ——

Performance Standards
Acceptance Criteria

Peer Review

/

Y VALIDITY
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A Data set INICEATM / ECVAM NRU Validation Study?(2)2

- 72 compounds
-rodent oral acute toxicity studies

o T

A Data set 2ACuteTox project, amvitrotest strategy for predicting
A human acute toxicity (20662 0 1 0 )

-97 compounds
- Acubase, many species but we have looked at data from rodent oral
acute toxicity studies

To To I
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NICEATM / ECVAM Validation Study
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Scatter plot of LD50 data frdata set 2 /ﬁ,hqz
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Large study

|. First stage of an inti&boratory trial
* 65 toxicological laboratories in 8 countries
* Exp. protocols and conditions were variable

Compound Range max/min
PN
PCP 44-523 mg/kg K_11,9 )
Sodium salicylate | 800-4150 mg/kg 5,2
Aniline 350-1280 mg/kg C 3,7 )
Acetanilide 805-5420 mg/kg | —67
Cadmium chloride | 70-513 mg/kg 7,3

or gani

Z ed

I n t

Reproducibility of oral rat LD50 data, an exam/é]@%

he |

for Health

ate 7

conditions

Il. Second stage

* More harmonized exp. protocols and

Compound

Range

max/min

PCP

74-620 mg/kg

Aratde
84 J

Sodium salicylate

930-2328 mg/kg

2.5

Aniline

479-1169 mg/kg

Acetanilide

723-3060 mg/kg

C 24 )
\4_2/

Cadmium chloride

105-482 mg/kg

4,6

* 100 toxicological laboratories in 5 countries
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EU classification system

Data set 1

A 42 of 62 chemica
class

A .20 cross two cl a

Data set 2

A 38 of
class

76 chemica

A34 cross two classes

A 4

cross three <c¢l
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e Validation Study -
o GHS
"NC" | T 8 il
ol n %3? Data set 1
3

4l T7l | A 29 of 62 chemica

8]—? 1 class
3L T i

] | A 30 cross two GHS
il ;2 | A 3 cross three GH
1 ’Il |
e[ Data set 2
i et A 34 of 76 chemica
5 ]_%_‘1_1 L class

1 ,
4 [ ;171 | A 33 cross two GHS
l -

T [_;BT ’ A 8 cross three G
i 1 ,
2| ;51 A 1 cross four GH
_;,_j
ol
1
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A Significant variability in the vivodata

A Regulatory classification based on L-B&@ is deductive and
predictive

A In relation to the RC prediction model the primary source of
variability is associated to tevivodata and not the vitrodata

A 1t is more appropriate to predict the toxicity category (the range
than a single point estimate of the LD50 value
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Need for an integrated approach
and corresponding instruments.
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hazardous propert

Step 0 Nanomaterials:

step 1 Data Gathering

All Available Information

Health & Environmental
- physico-chemical data

hazard assessmeient

Chain of Actors
Lifecycle

exposure measureme

Classification &
Labelling,
PBT Conclusion

' If classified ‘

Nts

- human data

-in vitro/in vivo data

-in silico data

-Exposure characteristics

Step 2 Information

Requirements

‘ Standard Toxicity ‘

_ Nano-specific SCIENCE |

. h
Institute for Health
and Consumer Protection

31

SN)

Step 3 ldentify information gaps

consider if information is adeguate to

e

dose descriptolrs

. _Assess ) Derive
Classification & Labelling, dose s DNEL / PNEC* L---
Persistant, Bioaccumulating, Toxic (PBT) d intar? H
P very Bi lating (wPvB)? eSCriplory i
]

iNo T 1Nu

goto Scheme I8

Step 4 Generate new information

Integrated Testing Strategies

:
i If classified
:

Exposure Scenarios |

Risk Characterization }‘*:

‘ Risk Management Measures }1——7: <|

Step 5 Risk Assessment ‘

exposure monitor

safety assessme

nt

ng
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and Consumer Protection

NAPIRAhub is a comprehensive IT platform dedicated

to the management of information on nanomaterials,
relevant for safety/risk assessment.
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Built on proven technology (IUCLID 5).

Stores information/data structured in accordance with OECD
and ISO guidelines and harmonised templates.

Easily reconfigured without rewriting code.
Facilitates exchange and merging of datasets.
Tracks changes to ensure traceability and reliabllity.
Extensive search capabilities.

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