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Environmental risk assessment of ENMs

Multiple decision tree (DT)-based approach...
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Environmental risk assessment of ENMs

Risk = Exposure x Hazard

Exposure

Hazard

Risks



Environmental risk assessment of ENMs

. versus a Single decision-based approach

Selection of the
contamination scenario

l

Mesocosms experiment
(aquatic and/or terrestrial)

Bio-physical- (Bio)-
chemical distribution in
transformation-—the ecosystem

Biological
endpoints

Auffan et al. 2019



Selection of relevant exposure scenarii
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Mesocosm designs used for ERA of ENMs

Stream Other

Av. Time: 30 d (28-32 d)

Av. Size: 1492 L (5-2620 L) Freshwater Indoor
Av. Time: 26 d (14-60 d)
Av. Size: 40 L (10-60 L)

Marine/tidal
Av. Time: 31 d (12-50 d)
Av. Size: 230 L (20-518 L)

EU SOF, 2017

In situ Outdoor
Av. Time: 115 d (5-450 d) Freshwater
Av. Size: 3150 L (1350-4500 L) Outdoor

Av. Time: 245 d (28-540 d)
Av. Size: 365 L (15-1200 L)

Carboni, et al. 2021



Detection et characterization in complex media?
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Ex : release of nanoW during tokamak operation
and maintenance

Y,

100-300 nm

Quaksel et al.
(in revision)



Ex : release of nanoW during tokamak operation
and maintenance

100-300 nm
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~ 10 % of W in sediments



>15 years of exposure and hazard data obtained
in mesocosms exposed to ENMs
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>15 years of exposure and hazard data obtained
in mesocosms exposed to ENMs
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ERA of nanoparticles released from materials

Incidental Nano-enabled
(nano)particles products

Relavant aging and
» exposure scenario
in mesocosms

Masion, et al. 2019



ERA of nanoparticles released from materials

Incidental Nano-enabled
(nano)particles products

Accelerated aging testings

experimental
setups exist

Relavant aging and
» exposure scenario -«
in mesocosms

Masion, et al. 2019



Ex : Advanced outdoor nano-based paint with
enhanced radiation efficiency

Paint application

SbD reflective
mixed metal
oxide ENMs

4

ENERGY
EFFICIENCY

Carboni et al. (in prep)
H2020 SABYNA



Ex : Advanced outdoor nano-based paint with
enhanced radiation efficiency

Paint application Paint
T~ fragmentation
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Ex : Advanced outdoor nano-based paint with
enhanced radiation efficiency

Paint
fragmentation
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A robust testing procedure

..adaptable to multiple exposure scenarios that
produce dependable exposure and hazard data
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Nassar et al. 2021






Question...

What are the most critical challenges in
mesocosm research and how can we overcome
them ?

PN

N &

Climate change Environmental transition



