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Case Study -
INSPIRED & NanoFASE

Christa Schimpel' (INSPIRED)
Claus Svendsen? (NanoFASE)

1 BioNanoNeforschungsgesellschaft mbH, Austria
2 Natural Environment Research Centre (NER&

4454

NanoSafetyCluster Meeting INSPIRED

23" March 2018| Athens|Greece NanoFASE



o®°
NanoSafety e L d
Cluster ‘\. ,'

Outline

(1) Introduction & Project Presentations of INSPIRED and
NanoFASE

- Building a common knowledge basis for all participants

(2) Overview of both Safety Assessment Approaches incl. Gap
Analysis and Challenges

- Presenting the tiered INSPIRED Nanosafety Approach
- Introducing the NanoFASE Exposure Assessment Framework

(3) Discussion on Potential Solutions & Common Output

I Merging of information for release, environmental concentration and exposure
behavior

I ldentification of harmonisation potential of the different tools (connecting the
tools/strategies with each other) to benefit from synergies

4404

INSPIRED

NanoFASE



INSPIRED i Overall Concept

The core of the R&D activities of the INSPIRED project are

A Nanomaterial - Industrial Scale Production

I the development of independent synthesis routes for the nano-
copper, AgNW and graphene (lab scale and then industrial
scale quantities for end users)

A High Volume Printing Production Processes

I development and optimisation of the high throughput printing
systems (inkjet for nano-copper, screen and gravure for AQNW
and the one step interconnect process pioneered by M-Solv)

A Exemplar End Use Applications

I demonstration of the functional nanomaterials within three
exemplar end use systems (relevant industrial environments)
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INSPIRED 1T Overall Concept

. : INSPIRED aims to scale-up
Nanocopper-Ink Silver Nanowires & Graphene .
Formulation Dispersion Nanoplatelets the WhOle Value Cha|n to
Characterisation Characterisation . -
Plasma Modelling ensure the availability of
nano-based functionalised
inks in industrial scale
guantities to produce novel
printed electronic
components for a wide

variety of end-user product.

tecnalia)' sz Nanomaterial & Ink Characterisation

Inkjet Printing Process
Development on Lab Scale
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Nanosafety Assessment

* _pDissemination, Exploitation & Communication

Development and
Optimisation of Printing
Equipment

MYRESTR Nanosafety

assessment is involved

In ALL process steps

Capacitive CIGS Solar LCD-
Touch Cells Signage
Screens
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INSPIRED - Nanosafety Approach

IV - Risk Characterisation Ill - Exposure Assessment

9 * Exposure scenario mapping
+ Identification of occupational,
environmental & consumer
hotspots

MNanomaterials

* Risk assessment tools (raw & led)

(ECETOC TRA, Control Banding,

Stoffenmanager Nana)
+ Development of

Safe-by-Design options

Il - Hazard Assessment

9 + Collection of hazard data
*  Phys.-chem. properties
+ Toxicological outcomes
+ Benchmark/threshold limits

V - Refined
Risk Characterisation &
Exposure Monitoring

+  Exposure monitoring
*  Workplace measurements

Manufacturing & Consumer Use &
Development Commercialisation

END

STARTING
PQINT

PQINT

9 * Survey Regulatary
+ Company visits preparedness
* Practical safety

guidance

Safer Nano-Innovations

Schimpel, Christa, et al. "A methodology on how to create a real-life relevant risk
profile for a given nanomaterial." Journal of Chemical Health and Safety (2017).
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| T Information Gathering

“INdustrial Scale Pr of ve
for printEd Devices”

H2020-NMP-2014-2015/H2020-NMP-PILOTS-2014

EC Grant Agreement Number: 646155

4404
A Input INSPIRED
I Demand-driven questionnaire vt corm
A Evaluation of workplace-/process-related [
sources of nanomaterials, safe practice | & =
and control measures, maintenance, - —
waste management | e e
i Company visit _—— |k == —
A Interviews with health and safety = [P
managers, worker, technicians e Ses
A Itemization of relevant processes into o gn
single process steps =
- X
A Output / a3

-  Workflow-diagrams
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Il T Hazard Assessment

A Collection ofé

i Toxicological and ecotoxicological data (dose-response studies,
case studies, peer reviewed data)

I Material safety data sheets
i Exposure limits (e.g. NRV, BEL, PNEC, DNEL)

NRV:
20000-40000 #/cm?®

; BEL:
‘ 0.066 * WEL BSI PD 6699-2:2007
(WEL for copper is 1 mg/m?®)

NRV:

nano-Copper Not found van Broekhuizen, 2012

Graphene Not found 20000-40000 #/cm? van Broekhuizen, 2012
BEL: .
0.066 * WEL BSI PD 6699-2:2007

(TWA for graphite is 2.5 mg/m?®)

NRV:

0.01 fibres/cm?® van Broekhuizen, 2012

Ag-nanowires  Not found;

for nanosilver:
0.01 mg/m?

NIOSH 2015 'YY ) ‘

NRV: nano reference values INSPIRED
BEL: benchmark exposure level
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Il T Exposure Assessment

A Pinpointing relevant key scenarios T [ e D T
Description N 0| B Measures
I Analysis of processes and exposure o
scenarios identification
Ag-nanowire synthesis rears =
:;f;z;tants,
N'=Nomal; 0?=0thers (Maintenance, cleaning); E>=Emergency

AgNWs inks

STEP3 STEP4
Further Processin Ink formulation
Carrier liquid Amﬂ (
exchange, surface
ch h Ig Im difier:
o
con

: STEPS
Transferring

STEP1
Synthesis

Wet chemistry reduction

STEP 2
Purification
Sedimentation
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IV 1T Risk Characterisation

A Identified exposure scenarios are Grapene nanoplatelete synthesis
linked to ECETOC TRA®
(Targeted Risk Assessment) tool, R
Control Banding Approach e AN Ceprie
ISO/TS 12901-2:2014, by

Stoffenmanager Nano

i In order to simplify results, the final outcome
of the safety assessment will be presented
as list of colored bullets reflecting the
conclusions made about exposure potential

Exposure Physical RMM & | PROC & | Risk Priority/Rating low exposure pOtentiaI
Scenario Form Controls | ERC
Stoffenmana | ISO-CB ECETO_C TRA® : medium exposure potential
ger Nano 12901 Inhalati Dermal Environ
on mental
PROC3 na high exposure potential
PROC3 . 0
e n/a not applicable due to lack
PROC3 na of data and/or limitation of
the RA model
PROC10 n.a
n.a n.a '\
'YYX
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V1 Refined Risk Characterisation

Approach: OECD (2015) Harmonized Tiered Approach (1).

P e * Information gathering
* Control Banding tools

Gathering

<>

Can the release of nanoscale particlesinto

NanoSafety
Cluster

é'
N.-

yes the workplace air be reasonably excluded
\Jr during production, handling or processing?
no ,
Tier 2 — Basic Exposure
Assessment
(e.g. with CPC)
[ l’
. _ho f.‘onoénu‘atinnignd‘glﬁ:n:yd?
increased over ui
yes PROCESS METHOD
Is the origin of the yes
increased cancentration ?
known? [
B | Graphene NIOSH (2013) Collection of filter based
T el synthesis ABul | eti n 6|%amples for off-line analysis:
i e e Occupational Elemental Carbon (NIOSH
| Exposure to Carbon 5040) and SEM
P —— Nanotubes and
of NOAA known; their origin is elsewhere yes N a n 0 f | b e r S 0
‘ s :;f:a't“:;‘:g::“‘jgt Ag-nanowires NIOSH (2015) Collection of filter based
synthesis and ink | External Review Draft- | samples for off-line analysis:
ko ? > formulation Health Effects of Ag concentration
™ Occupational (NIOSH7300) and SEM
Exposure to Silver

Document and archive

J/ Check after 2 years or in case of changes

Nanomater.i

a

S 0

(1) OECD (2015) Harmonized tiered approach to measure and assess the potential exposure to airborne. ENV/JM/MONO(2015)19
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NanoFASE T Overall Concept
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