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Consumer Product purposes (2011/696/EU; er >rgetic (thermal or origin
Manufacturing i 1-100nm, >50%) r echanic) processes
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Adapted from the 2011 NNI Environmental, Health, and Safety Research Strategy,
www.hano.gov/sites/default/files/pub resource/nni_2011 ehs_research strategy.pdf.
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Synthesis of Handling Application of End of life of enabled
material powders dispersions products
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Released ENM
-

Pristine ENM

Wear from a steel panel with Si0, NPs in leaching

. 1
Single embedded ZnO NPs liquids from paints?

Washing solution (textiles)
containing Ag NPs?

CNTs from an epoxy-based Aggregated within the
nanocomposite’ polymer

Nanotechnologie
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Assessment

Assessment prepared by

NanoSafer Control Banding Report |
H Airborne Occupational Exposure

Hame:
Adaress:
Phone:
E-mail:
Date:
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» (Nanojmaterials

(Nano)material

Below you can add '+' the di*

Think of synthesizer

“ silver nitrate solution
“ block of nanosizd silver
“ silver NP

release Ly -

“ silver NP impregnating liquid g‘\\ (e
silver NP mpregnated textie fibre | 1. .. \)

“ silver NP in cleaning water 06

“ aggregated NPs

“ atomic groups
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1. Environmental benefits
Manufacturing

use

End-of-ife

2. Economic benefits.
Market potential
Profitability
Development stage

3. Sorietal benefits
Technological breakthrough
Highly qualified labour force
Improving glabal health or food
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prediction of Nanomaterial release

[ym—— .

1 =] B vt




___BLOOTSTELLING METEN TNO "

for life s ——

= Background === Before Activity - - —Non-activity
- —NanoTracer ——A-non nano ——311A (5% + 9mL toluene)
=—312A (5% + 12 mL toluene) =313 A ( 3% no solvent) ——B-non nano
U Xﬂ% a =311B (5 % + 9 mL toluene) ——312B (%% + 12 mL toluene) = 313B (3% no salvent)
- DiscMini
{ \ &0{ Y s
ModS Cnd
\¢ 2 -
Obie™ ' ) L
Q- S i ' 4
35
al’ perdt® i oo o 1 M
)
g\ A al b AVl o
Saﬂ & 1% 1L | et TV an Al W
JOURNAL OF OCCUPATIONAL AND ENVIRONMENTAL HYGIENE
a D(Sa’('e V0O ~ v\ 207 VOL 1, NO.5, 349-359 e Taylor &Franus
hrnpj/dx doi.org/10.1080/15459624 2016.1252843. Talor & Francls Group

doi:10.1093/annhyg/mev023
Advance Access publication 6 April 2015

Ann. Oceup. Hyg, 2015, Vel. 59, No. 6, 681-704 KJ}E g\(
The C y for
Worker Hea otection

Understanding workers' exposure: Systematic review and data-analysis of
emission potential for NOAA

" Occupational Exposure to Nano-Objects ar

i b < 2
—Background (13,000)  ===-- Near field- . E. Kuijpers?, C. Bekker*®, D. Brouwer™*, M. le Feber®, and W. Fransman
120000 Before Activity 311A (3% eir gglo erates and ggregates CTOS i un 7okt The Nethartands: binstiuta for Bidk Assassmant <rlances (IRAS), Molecular Epidemiology and Risk Assessment Utrecht, Utrecht,
w=313A (5% no solvent added) ——B-non nan¢

:nces, University of the Witwatersrand Johannesburg, RSA, Johannesburg,

doi: 10.1093/annweh/wxw013

—3128 Vari ous Life CYC Annals of Work Exposures and Health, 2017, Viol. 61, No. 1,98-109 a m
4

100,000
1 EXP' Original Articls OXFORD r
56000 ‘ Cindy Bekker*, Eel
8 Roel Vermeule Original Article
: \ o : . .
5 800 1 \ v \ s Assessment of Determinants of Emission
% \/ f‘ s Potentially Affecting the Concentration of :
5 40,000 V 4 . . .
g |\ M NI AT 4 Airborne Nano-Objects and Their Agglomerates
55606 and Aggregates —Ha
Cindy Bekker'?*, Wouter Fransman?, Ruud Boessen?, Arné Oerlemans?,
° llse B. Ottenbros' and Roel Vermeulen'
14:21 14:31 14:42 14:52 15:02 15:12 15:22 15:32 ’

Time



EMISSIE METEN minnovation

E— for life s ——

g — |

Stoffigheidstesten
» 5 CEN standards

Overview dustiness results 100000 1§ )
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NOAA type and dustiness test method
Ranked Sample Order
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Exposure & ‘.‘L:::’.‘:E”: WWW necid-e
Contextual
Information
Database

‘Enginearad Manufacture NM
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Cluster

NanoSafety \.: :

Packing Of Tio2

Contributing Exposure Scenario: Transfer of powders
NOAA Used: Trsnium Soside
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CEN TC137 WG3 Workplace exposure Particulate matter

Ontwikkeling van 8 European standards

Characterization of ultrafine aerosols/nanoaerosols — Determination of
number concentration using condensation particle counters

Assessment of exposure by inhalation of nano-objects and their
agglomerates and aggregates

Metrics to be used for the measurement of exposure by inhalation of
nano-objects and their agglomerates and aggregates such as number
concentration, surface area concentration and mass concentration

5 dustiness standards

WG 6 Dermal exposure

Development of 1 TS: Assessment of dermal exposure to nano-objects
and their aggregates and agglomerates (NOAA)

CEN TC352 Nanotechnology
Collaboration with ISO TC229, OECD g
3 — |
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GUIDANCE O

Welcome to the NanoRISK Risk M(

Measures Library

Guidance
Open / Refine Study
Start New Study

Library of Individual Measures

Sector / Proccess related RMMs
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Datamase
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Control measure

Filtering half mask
(disposable)

Filtering half mask, unpowered
(elastomeric face piece)

Filtering full mask, unpowered
(elastomeric face piece)

Powered Air Purifying Respirator
(PAPR)
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nano risk governance
Build - Horizon
: 2 Testing and =

Scoping business R&D el scanning /

validation SR
case Monitoring

Stage Stage Stage Stage Stage

iaea ‘@ 1 @ 2 @ 3 @ 4 @ 5 @

T I T 1 I

| Product life cycle showing different points for EHS evaluation. l

» Verandering is makkelijkst in beginstadium
» |nvestering neemt toe gedurende de

innovatie keten BisKs ‘ BENEFITS
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OECD WPMN project
Moving Towards a ‘Safe Innovation Approach’ for Sustainable NMs and Nano-enabled Products:
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NanoReac?2 EpcaLIBRAte

nano risk governance
Build : Horizon
; : Testing and :
Scoping business R&D = scanning /
validation s
case Monitoring
Stage Stage Stage Stage Stage
1 2 3 4 5

| I
Little informatiof} aP4RghRhys-chem avaitabfdl phys-chem available

Cheap = Tox only core materiat To.x only in vitro available
Widely applicable Classification availabte Still Cheap

= No expertise aviilabReap = Widely applicable

* No need at all

Risk output reqd‘ireWide'y applicable = Low tq mgdiu_m expertise avgilable
Indicative/bandifig No expertise available Quantitative risk outpqt required
Qualitative outplit Banding or quantitative dreguiatory accepted risk output

= Scientifically sound risk ékpex endpoints adressed



i, NANOCENTRE

VIR MNNCIVENIN MY | NANCMATEROLEN

OVIRNANG  VIFLGESTIADE VEAGIN  AGENDA  PROICTEN  PRIKRORD  NIEUWSOVERDOHT

Wat is Nanocentre?

_"f' Doe de quick scan Heeft u vragen?

Wri l‘hun‘.\u(.n.ﬂh‘nn<|.<;1q]:vn? ; - E 083 444 0 222 (8.00-20.00 wur)
Word ik blootgestold aan nanomaterialen? \ Stel uw vraag

Is mijn nanomaterisal gevaartijk? [in| Linkedin

« EC4SafeNano

. luf(lf!lﬂllo European Centre for Risk Management and Safe

Innovation in Nanomaterials & Nanotechnologies

COMMUNICATIE MET STAKEHOLDERS TNO "
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OECD WPMN
ISO - CEN - NEN

SCHEER
1 EC+EFSA+ECHA

L
partICIpates TECHNOLOGY
INDUSTRY ininternational DEVELOPMENT
NGOs + PUBLIC working groups RISK ASSESSMENT
PROFESSIONALS and platforms SAFE INNOVATION

Stakeholders

Informs and A Monitors
advises il current
OVERVIEWS L Tzl OCCUPATIONAL
REPORTS HEALTH & SAFETY
HELPDESK H ENVIRONMENT - MEDICAL
PRESENTATIONS thcy & PUBLIC - CONSUMER
legislation PRODUCTS

: . R
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INDUSTRIE-SPECIFIEKE AANPAK
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Exposure assessment

Hazard assessment

Manufacturing || NOAA in NOAA in NOAA X
processes solid matrix || liquid powder ;;D"
Tier 1 ISO standard proactive approach § ISO hazard bands
Tier 1a | | Stoffenmanager-nano (retroactive approach) %
Tier 2 NanoSafer ART Consexpo || NanoSafer % NRV
Tier 2a * | Bulk OELs
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meeting the otechnology

Nanotechnologie heeft een enorme vaart genomen in een breed scala
van toepassingen en industrieén

Uitdaging om deze technologische ontwikkeling te stimuleren, maar wel
duurzaam en binnen de gestelde wetgeving

Wetenschappelijk onderzoek is nog in ontwikkeling, terwijl producten al
op de markt verschijnen

Oplossing: Ontwikkel een effectief risk governance proces voor
nanotechnologie met verschillende stakeholders



NANO RISK GOVERNANCE

Knowledge & Data
(WP1,2,4)

* FAIRdatabases

* NanoSafety Tools Platform
* Training & Education

Stakeholder involvement
(WP3, 6)

* Dialogues | .
* Risk perception
* Trusted environments
¢ Communication
* Training & Education

DESIGN NRGC
Theoretical Risk
Governance Model

INTERNATIONAL ADVISORY BOARD

* OECD guidance & guidelines

Monitoring (WpP1,4,5, 7)

Monitoring scheme; indicators
Upcoming tools like blockchain
* State of the Art
* Measuring progress of risk
governance implementation

ESTABLISHED NRGC

Practical Risk Governance

WP8: MANAGEMENT AND DISSEMINATION

Nanotechnologie
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Gové4Nano

meeting the needs of nanotechnology



Identification
prospective tool

)

; A
K Nanospecific?
" Complying with user needs?
Suitable application stage?
- Pre-regulatory
- Regulatory
- Post-regulatory
Application domain?
Scenarios covered?
Data requirements?
User requirements?
Scientific sound of results?
Acceptability in domain?

Assessment of
tool application

- Regulation

\- Industry

Nanotechnologie

- Science

NANO RISK GOVERNANCE

Testing and
“validation”

of tool

Nano-Risk
Assessment and
Management

Framework
Portals

Adoption &

impl

)

Risk-
benefit

—

—
)

—
Decision

support
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Gov4Nano

meeting the needs of nanotechnology
Acceptance

ementation of tool(s)

NanoSafety Governance Portal (NSGP)

Regulatory Guidance 9
prepared 94 ,)

Users: NRGC,
industry, service

Risk Assessment and

) 1 1
Management models
m

providers, regulators,
NGO'’s etc.

Data bases
& libraries

PhysChem
(Eco-)toxicology

Dustineess
Process emission

=
!

Risk Management
Exposure Data



NANO RISK GOVERNANCE

Website: https://www.gov4nano.eu/

b~
( GovdNano

Gov4Nano

meeting the needs of
nanotechnology

ng from the European Union's Horizon 2020
e under Grant Agreement 814401

GovdNa
Re<earch and Innovation Programme u repment 5144¢
—

Nanotechnologie
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Gov4Nano

meeting the needs of nanotechnology
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Blootstelling aan nanomaterialen nog steeds een probleem

Balans tussen innovatie en veiligheid van nanotechnologie

Gehele levenscyclus van nanomaterialen

Veel hulpmiddelen, instrumenten, modellen zijn ontwikkeld
Meetdata nog steeds nodig (harmonisatie en databases)

Van risico-beheersing naar Safe-by-Design

Communicatie met stakeholders

Sector-specifieke aanpak

Nano Risk Governance

Nanotechnologie
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Voor meer inspiratie: .
\TNO. NL/TNO-INSI




