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LICARA nanoSCAN: evaluating benefits and risks
over the life cycle of nanoproducts
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LICARA project

» Life Cycle Approach and human Risk Assessment, product stewardship
and stakeholder risk/benefit communication of nanomaterials

» Aims to develop an approach for SMEs to assess over the life cycle
» the human and environment risks
» and the economic, environmental and social opportunities.

» Deliverables
» Guidelines
» Case studies with in-depth assessments
» Framework and first version of a tool LICARA nanoSCAN
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Present situation on nano technology
development within SMEs

» Nano products provide benefits and business opportunities

» However, the possibility of human and environmental risks may spoill
the party

) Itis (too) difficult and costly to assess these risks

> Risk Assessment and Life Cycle Assessment are complex and
costly to perform

) data are scarce and if available highly uncertain.

) it is difficult to “repair” data gaps w
Beney

@ks

Uncertainty
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Need to support SMEs on decision making in
uncertainty on nano product development

Including both benefits and risks

Translating present available scientific knowledge into understandable
information

Tapping on specific know-how of SMEs

To sketch the pros and cons of a nanoproduct in relation to a
conventional product and over the full life cycle

Qualitative / semi-quantitative giving the fact that little quantitative
data is available with high uncertainties

Using existing tools

Doing it yourself in a modular approach

Next to guidelines a simple first version of a tool LICARA nanoSCAN
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LEARA | Conceptual framework on nano benefits and risks

0. Nanoproduct and legislation

1. Environmental 2. Economic
benefits benefits

4. Public health 74¥4 5. Occupational 6. Consumer

health risks of health risks
risks of na; of nano

Precautionary |~ Stoffenmanager
Matrix Nano

NanoRiskCat
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nanoSCAN

Benefits G

Economic

Societal

1. Environmental benefits
Manufacturing

Use

End-of-life

2. Economic benefits
Market potential
Profitability
Development stage

3. Societal benefits
Technological breakthrough
Highly qualified labour force

Improving global health or food

Benefits

-1.0

-0.5

Negative

0.0
MNeutral

1.0

Positive

Public health &
environmental

4. Public health & environmental risks
System knowledge
Potential effect

Potential input into the environment

5. Occupational health risks
Manufacture of nanomaterial
Processing of nanomaterial

Application of nanoproduct

Risks

|

6. Consumer health risks  ——————

0.00

Low

0.33 .
Medium

0.67

High




Weighed results

Net Risks

1.0

0.8

0.6

0.4

0.2

0.0

The product seems to have no high risks

Cancel / Further
| Rethink research
needed
Undecided
Other
benefits
required Go ahead
0.0 0.2 0.4 0.6 0.8 1.0

Net Benefits
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Example: scratch and corrosion
resistant nano silica coating
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StOffenmanager Nano 1.0 eNanomapper workshop

Basel, February 2016

Wouter Fransman
wouter.fransman@tno.nl

Ministerie van Sociale Zaken en 'ﬁ d U Arbo Unie E E B E

Werkgelegenheid J~



Stoffenmanager Nano 1.0

» Exposure measurements are complex and therefore expensive and

time-consuming
e Control banding / Risk banding: first Tier for qualitative risk assessment =>
Work in progress...

» Assists producers, formulators and end users to prioritize health
risks of working with MNO
e Hazard x Exposure = Risk
» Applicability domain:
e Onlyinhalation exposure
e All types of MNO and all processes with MNO

» Education (PIMEX, good practices), community portal
» Result: Freely available IT-tool for prioritizing nano-specific risks

<¢’ Stoffenmanaqer www.stoffenmanager.nl

Veilig werken met gevaarlijke stoffen




Stoffenmanager

Stoffenmanager

Nano module 1.0

Community portal

Nederlands

Home
Educational Information:

Disclaimer

You are here: Home

(f

Welcome to the Stoffenmanager Nano

This module allows you to qualitatively assess occupational health risks from inhalation
exposure to Manufactured Nano Objects (MNO). Risk Management Measures may be
selected or included in the Action Plan.

For more information on exposure to nanoparticles or control measures click here for:

W Factsheets good practices;
B PIMEX-movies exposure to nanoparticles

You can use the Safety Data Sheets (SDS5) and [/ or product information sheets of your
products to determine whether your company 1s working with nanoparticles. We refer to
the backaround page for an overview of common work situations in which the presence of
MM is likely.

If after consulting the data/information sheets, there is no clear indication of the presence

of MNO, but you suspect that your product does contain MNO, please contact your supplier.

It 15 still possible to use Stoffenmanager Mano

Stoffenmanager Nano applies to MNO that meet all of the following criteria:

W remain logged in

Mew account | Forgot password?

SJin[lUR
Latest news a

07 June 2011

Stoffenmanager International
Implementation Workshop: 4th *
October ...

07 June 2011
Multilingual Stoffenmanager ... »

More news >



Stoffenmanager Nano 1.0: Hazard banding

. Hazard band
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Stoffenmanager Nano 1.0: Hazard banding

v

Hazardous

Expert judgment,
based on data

available and primary
particle size ;---"------»
A LS ________ .

yes

MNO included in
. thelist of most

properties
unknown

Stoffenmanager

Working safely with hazardous substances

widely used
MNO’s?

no

Parent material

yes

classified for CMRS?

www.stoffenmanager.nl



Stoffenmanager Nano 1.0: Exposure banding

Source domains (Schneider et al., in press)

1. Point or fugitive emission during the production
phase prior to harvesting the bulk material

2. Handling and transfer of bulk powdered MNO

3. Dispersion of (solid or liquid) intermediates or ready-
to-use MNO-containing products

4. Activities resulting in fracturing and abrasion of MNO-
containing end products

<¢] StOffenmanaqer www.stoffenmanager.nl
Working safely with hazardous substances



Stoffenmanager Nano 1.0: Exposure banding

Model —>

Based on source-receptor
approach (Schneider et
al., in press)

Emission

- Product
- Activity

‘ Receptor
T

Input parameters ——> Multiplier —> Exposure band
e.g.: activity, dustiness 4 categories
powder, concentration

liquid, local controls

Transmission

- Local control

- Ventilation - Separation

- PPE

@/ Stoffenmanager

Working safely with hazardous substances

www.stoffenmanager.nl



Stoffenmanager Nano 1.0: Risk banding

Hazard band

Exposure band

1 3
2 3
3 3
4 2

<¢] StOffenmanaqer www.stoffenmanager.nl
Wo azardous substances
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» Empirical data collection
* Measurements at the workplace
e Experiments under controlled conditions
e Harmonizing measurement strategies
e Database development (NECID)

» Expert elicitation
e Develop nano specific activity emission potential multipliers
e Extend to other parameters in the model

» Use any source of information that comes publicly available in the
near future

-

(“, Stoffenmanaqer www.stoffenmanager.nl

safely with hazardo
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An introduction to NECID

eNanomapper workshop, Basel, February 2016

N ano S

2 Protocol (PDF)

& Timeline

Exposure & S—

5 Export (Excel)

< Basic data Update

Contextual

|By clicking on “Measurement” and you will open the NECID data entering module.

|By clicking on “Protocol” you can upload you re a pdf protocol file of the selected measurement
iseries will be created.

|By clicking on “Data exchange” you can create a database exchange file to copy one or more
Imeasurement series to an other system.

|By clicking on "Export” a dialog for the creation of an Excel file for a selected measurement series

.
iwill open.
I nfo rl I latl on |By clicking on “Basic database update” you can update the basisc data tables on your local NECID

\version. Your stored measurement series will not be affected.

{Outmost left of the ribbon you find a tab “Extra™ where you can check if an update is needed, by
ichoosing "Check Update”.
{By doing so you will also see which version you actually are using.

D |You either will find in the tab a help function and the option to switch off the introduction that

ata base ; ly will pop up after opening the database by clicking on “Measurement”.
[

\dl
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NECID - Background

) Developed by

YIFA innovation erOS‘ I
Institut fiir Arbeitsschutz der i

for life

Deutschen Gesetzlichen Unfallversicherung “ET'I’:F";‘:_: GF':'Q F“rl'I%THh r;“?“_;_“
LTl MAL 34 AMD HEALTH

) Actively supported by 8 institutes + external partners

\NG
o ",
S T T— INETITUT MACKOM AL & -
nrs , . ') B i
/ " “ Finnish Institute of ENE A D -
50‘ CENTRAL INSTITUTE FOR LABOUR PROTECTION -

Institut National de Recherch® ® et d - NATIONAL RESEARCH INSTITUTE Occupational Health

HEALTH & SAFETY
LABDRATORY

» Aim: Harmonized collection of nano exposure data to enable sharing
of data and provide a sustainable source of information for research,
risk management and the development of occupational exposure
benchmark levels/limits.
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Get started with NECID

| Program e

Nano
| Exposure &

# Measurement

& Protocol (PDF)

& Timeline

™ Data Exchange
& Export (Excel)

Z Basic data Update

Contextual -

will open the NEQAD data entering module.
q By clicking on “Protocol” you can y ou re a otecol file of the selected measurement
series wil be created.

By clicking on "Data exchange” you can create a database exchange file to copy one or more
measurement series to an other system,
By clicking on “Export” a dialog for the creation of an Excel file for a selected measurement series

.
‘will open.
I nfo rmatl 0 n By clicking on “Basic database update” you can update the basisc data tables on your local NECID

wersion. Your stored measurement series will not be affected.

I

‘Outmost left of the ribbon you find a tab “Extra™ where you can check if an update is needed, by
«choosing "Check Update’.
By doing 50 you will also see which version you actually are using.

{You either will find in the tab a help function and the option to switch off the introduction that
ata b a S e normally will pop up after opening the database by clicking on "Measurement”.

e RS




Measurement — General information
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Program Extra Timeline

Measurement series Premise:

Measurements 1D
Sy

#NM of interest for this |
set of measurements

Measurement campaign |
ate campaign began -
L)

e of data |Denied‘ in progress

Li: surement series

leasurements D Study ID Internal-code: ENM of interest for this set of measurements

Date of transfer

To edit selected row with double-take or return

& Quit ﬂ

dinsdag 25 november 2014
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Measurement — Activity

[r——

Activity

—— |
Lescription -
Activity kind o

" Mo nano acliviy

Deseription ‘

Time start hhimmiss  Time stop hhirmmss :M hhmm/ss

uration

Taotal activity duration | heurs.

in shift

Use of ENM | e
Classificaion

Activity code | I\
Physical state

< - ll
Incex  Actvty kind  Actraty code Ture: start Tarme: siop

W Cuit ||
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Study ID / Study ID

Measurement Measurement
1D

Worker Worker

Premise

Risk management Risk management Risk management
measures measures measures

Combination Combination
locationand locationand
worker worker

Activity with use Activity with use
rate of material rate of material Risk management Riskmanagement Risk management
A measures measures measures

Resultfrom Resultfrom
measurement measurement
instrument instrument 4
Secondary Secondary Secondary
sample sample ID Material Material source source source

Ingredient Ingredient Ingredient
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