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SbD
Pillar

Safer Process
Identify hot spots to reduce workers 

exposure

Group Antolin: CNF for automotive applications

SbD
Pillar

Safer NMs
Identify Phys-Chem properties 

relevant for functionality  & risk
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Group Antolin: 
CNFs for 
plastics in 
automotive 
applications
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Description Conclusion
Human toxicity redox, ROS, inflammation, cytotoxicity, 

lung toxicity, stability
Comparable
(in vivo studies 
repeated doses 
required)

Ecotoxicity Comparable

Exposure Exposure 
during 
collection

Higher for GATam
production

Risk Assessment Lower risk driven by 
exposure reduction

Life Cycle Assessment ENM emission through the life cycle is limited and 
has low influence in the global impact: production 
and use show limited outdoor emission and 
expected destruction in thermal End of Life 
processes is > 99%.

GATam production 
more efficient than 
GANF. 

Group Antolin: CNF for automotive applications
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Group Antolin: CNFs for automotive applications

After SbD: 
better, similar 
than before?

Evaluation
“Before SbD”

SbD or mitigation 
measures

Evaluation 

“After SbD” 

LCA resultsRA results SEA results

YES
After SbD: 

better/ similar 
in all impact 
categories?

Analyse the problem 
and reevaluate:

YES

No (i.e. worse in one
or more categories)

Critical aspects
influencing the

impact categories

Do selected 
measures 

affect RA in 
production?

Define SbD or
mitigation measures

LCA
RA

YES

NO

No After SbD: 
better/ similar 
than before?

yes

SUCCESSFUL
COMPLETION

NO

Only for Stage 4 & 5

Define SbD or 
mitigation measures/ 

rethink strategy
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Group Antolin SbD experience

§ SbD approach allowed the identification of more proper CNF to 
scale up production (GAtam).LCA analysis was the main driver 
for this decision.

§ We gained knowledge on the complexities involving the 
determination of tox/ecotox poperties of NMs

§ The behaviour of CNFs was different depending on the 
dispersion protocols used (genotox procedure with/without BSA)

§ Not possible to carry out all the safety assessment without an 
external experienced expert

§ Overall, we see the benefits but the costs of implementation are 
high


