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What is metrology (characterisation) data for? |()|\/]

EC Regulations & Directives
- REACH & CLP, Cosmetics, Food...

- Mandatory Reporting/Notification Schemes
- France, Belgium, Denmark,... US,...

- Labelling requirements
- Quality control

 Product & Process R&D



Metrology along the Value Chain | O |\/| R

Testing requirements & methods are being applied to the ‘value chain’/ ‘innovation pathways’
in the development of new technologies, materials & products:

Methodg for QC &
mater'lal . performance
characterisation testing
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MODELLING & COMPONENTS ASSEMBLERS END-USERS
DESIGN (Products (customers, public
& Services)

METROLOGY

QSAR, Methods for Methods for safety : -
[ safety by design ] measurement of testing rigtﬁogas ?:rav\g:t;tﬁztrﬂ%f
exposure & characterising 0

& treatment

release and exposure
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Metrology (characterisation) in Risk Assessment |()|\/|

- Substance Identification (composition, structure)

- (Categorisation
‘Concern’ identification?
Exposure-based waiving?
- Informing the selection of techniques & interpretation of
- benchmarked hazard assessment
- exposure assessments

- ‘functional assays’ showing the behaviour of a substance’s
property or properties in systems

- Facilitating consideration of read-across



Building bridges between communities |O N\/] R

« Know what you are trying to achieve, and why it's important/necessary
» Work from solid foundations, iteratively, starting from a beachhead
Evolve from methods that are understood and reliable, to achieve the overall goal



Regulatory challenges (historic) for nanomaterials |O I\/l
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Current formal regulatory frameworks may not be ideally suited to
identify nano-specific issues -

- relevance of notification triggers, information requirements
etc.

Information on nanomaterials currently on the market is
incomplete

- important knowledge gaps in the toxicology, physico-chemical
characteristics and exposure data, making highly-informed
risk assessment and risk management challenging;

- appropriate precautionary measures are necessary.

A number of activities aim to improve regulation & governance of
nanomaterials.
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REACH Implementation Projects on Nanomaterials |O I\/I ::

(RIP-0Ns) - 2010

Main aim was to deveIoR recommendations for changes to the
REACH guidance which take account of specific issues in relation
to current generation nanomaterials.

RIP-oN 2

1. Develop specific advice on how REACH information requirements on
intrinsic properties of nanomaterials can be fulfilled

« Address and advise on appropriateness of relevant test methods
and outline specific testing strategies

2. Develop specific advice on the information needed for safety
evaluation and risk management of nanomaterials

e In particular, if information is needed beyond current REACH
Information Requirements listed in Annexes VI-X.



RIP-oN 2: Sources of Information | O I\/l Neazs)

- 89 published reports and standards from key organisations;

« 54 reports and standards under development from key
organisations;

- 161 reports and publications from EU FP6/7 and other relevant
international projects;

- 557 reports and publications reviewed in the ENRHES literature
review (FP7 CSA review project);

- 931 additional publications from the peer-reviewed literature.
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RIP-oN outcomes | O |\/|

Appraisal of the scientific evidence base pertaining to
nanomaterials in the context of the existing REACH process:

- Current Articles of the REACH regulation
e Current published ECHA Guidance

- Accepted methods and available Standards

ECHA’s Guidance is now much more fit-for-purpose for
nanomaterials (and other particulate-based substances), but
the RIP-oNs made no appraisal of the value of the
Information Requirements to the outcome and benefit of the
regulatory process.



Key considerations & recommendations in RIP-oNs: | O I\/I Ky
Metrics

- No unique response to the question of which is the “best”
metric for nanomaterials

- Mass based metrics are embedded in regulatory testing

- At least for inhalation, surface area and number based metrics
are also important in some circumstances

- Insufficient evidence for these additional metrics in relation to
environmental exposure and ecotoxicology

- Measurement approaches are available
- Conversion between metrics is challenging

- Sufficient characterisation to support conversion should be
encouraged



R&D Recommendations from RIP-oN 2

. EX|st|ng phys-chem IRs
Relative density I
- Surface tension
- Water solubility
- Partition coefficient

- Flammability >

- Explosive properties

- Granulometry

- Adsorption / desorption

- Dissociation constant _J

- Additional specific intrinsic properties
- Shape w
- Surface area
« Porosity
- Surface energy
- Surface chemistry >
- Surface acidity
- Surface charge
- Redox potential
« Cell-free ROS/RNS production capacity

Data is needed to demonstrate
the applicability / suitability of
a test method

Review of informative soon-to-
be-published standards

Review of informative soon-to-
be-published standards

Fundamental research of the
relationship between
properties and endpoints.

- General aspects (e.g. characterisation, standards, protocols etc)
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The $6M (€4.6M) questions are... |O |\/| ~

Is this data appropriate for risk assessment?
Can registrants meaningfully gather and report it?
Does it inform regulatory decision-making?

Regulator

I Concept Theory / Principle " &HEWild= Va> Industry

Academia




Developments since the RIP-oNs... |O |\/| )

. Publication of the EC definition of a nanomaterial
- EC’'s review of the REACH legal text

- Broader/deeper evidence gathering:
- EC Service contract reports
- "Scoping possible modifications across the breadth of EU safety & health at
work legislation for nanomaterials” (2011, not yet published)

- “Scientific technical support on assessment of hanomaterials in REACH
registration dossiers and adequacy of available information” (Nano Support
Project - Task I)

« “Scoping the impact on industry, consumers, human health & the
environment from possible options for changing the REACH regulation”
(Nano Support Project - Task II)

- “Towards a review of the EC Recommendation for a definition of the term
"nanomaterial" Part 1: Compilation of information concerning the experience
with the definition”

- Public consultations

« EC Consultation on the modification of the REACH Annexes on Nanomaterials
(21.06.2013 to 13.09.2013)



Developments since the RIP-oNs... I ON| @

- Broader/deeper evidence gathering (continued):

« FP7 research 0
- On-going nanomaterials risk projects NanoSafety o, ¢
- ITS-Nano Cluster '\ , .
 NANOREG
- Experiences from Member State registers/reporting schemes
. EC’s Second Regulatory Review of Nanomaterials
/TR
. New ISO Standards published Iso
NS
. Outcomes from the OECD Sponsorship Programme and <<.
ongoing WPMN discussions & expert workshops

OECD
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French Decree on Nanomaterials Reporting I[ON e

Information about the properties of the nanomaterial produced, used and distributed,
including:

Chemical identification of the substance. The declarant must specify if the
substance is: on its own; or included in a mixture or incorporated into a material
and potentially extracted or released upon use;

The physical state (solid, liquid, gas or powder) of any mixture;

Commercial name (where applicable);

Mean particle size and method used to quantify this parameter;

Particle number size distribution and method used to quantify this parameter;
Degree of aggregation and/or agglomeration;

Particle shape and method used to determine this parameter;

Description of substance coating (if applicable);

REACH Registration number (if the substance has already been registered);
Contaminants level (if applicable);

Crystalline structure (if applicable);

Surface area and method used to determine this parameter;

Surface charge (zeta-potential and associated pH).



The $6M (€4.6M) questions (again) are... I[ON] G

Is this data appropriate for risk assessment?
Can registrants meaningfully gather and report it?
Does it inform regulatory decision-making?

Regulator

I Concept Theory / Principle " &HEWild= Va> Industry

Academia



Would mapping properties meaningfully to behaviours
build a substance profile and help inform regulatory risk

assessment?
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Behaviour

Agglomeration potential
Agglomeration stability
Dustiness

Airborne persistence

Bioavailibilty

Surface reactivity

Inflammation

Oxidative stress




Building bridges between communities |O N\/] R

« Know what you are trying to achieve, and why it's important/necessary
» Work from solid foundations, iteratively, starting from a beachhead
Evolve from methods that are understood and reliable, to achieve the overall goal



ITS-Nano: A blueprint for a ‘bridge’
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ITS-Nano: Metrology stepping-stones

Characterisa-
tion of NM Exposure 1D

transformation 5 Input

during life cycle Identify PC
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materials _ Standard
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Product value
chain

Standard and
reference
materials

Multimetric
detection
methods

Innovative
instrumentation

Discrimination
from
background

Standard
protocols (in
different
matrices)

Input from
Physico-
chemical ID

Sampling for
dermal
exposure

Sampling for
ingestion
exposure

Prioritize
exposure
assessment

Exposure

scenario for
regulation

Internal dose
(link to Hazard

1
0) Modeling

bioaccumuia-
tion and
biodistribution

Modeling
environmental
fate




But does regulation want us to run before we

can walk?

NMs at
different life
cycle stages

Identify most
likely exposure
routes

Identify best
suited
monitoring
strategies

Inform Hazard
testing

" Concentration
versus real
exposure

Identify human
exposure

Environmental
exposure
scenarios

Identify
environmental
exposure

Internal dose
(Input from
Hazard ID)

Exposure
scenario for
regulation

Modelling
bioaccumula-
tion and
biodistribution

Modelling
environmental
fate



A model for systematically developing metrics |(O)\/] ‘&

Set
objective

Update
Standards
and training

Determine (review)

relevance,
reliability &
goal

Validate

Contribute
to generalised
knowledge

A Life-Cycle
Approach
for Metrology
& Metrics

Convey
experience

Confirm
effectiveness

Adapted from Hoover and Cox, 2011



Summary I[ON]
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Metrology has an essential role to play in the development of
nanomaterials, not least in facilitating and integrating the
interpretation of components of risk assessments.

The aspirations of categorisation and read-across in risk
assessment will depend on robust metrology.

Data is being gathered on nanomaterials, and the experiences in
doing so are emerging, but its value for regulatory risk
assessment is perhaps some time away.

It is arguable whether unlinked data on a substance’s properties
and behaviours can meaningfully inform regulatory risk
assessment decision-making.

A strategy for enhancing the components of nanomaterials risk
assessment exists (ITS-Nano) and needs wide-spread
consideration, further development of operational processes, and
adoption for successful implementation.



Thank you for your attention |O |\/| |

— S

T

We can build good bridges, but can’t keep them free of occasional fog!



