3RP H&S workshop | 03 November 2025

DESIDERATA Use Cases - Applied test methods for exposure and safety
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HIGH LEVEL Obijectives (HLO) DESIDERATA

=" Balance among SSbD, alternatives to SoC, FAIR and interoperability,
value chains, Trusted Environment, Market uptake

Main objectives

HLO1. Demonstration and proof of concept of the SSbD framework, achieving policy engagement

HLO2. Development of new SSbD compliant substances and materials

HLOS3. Enhancing interoperability for data sharing across value chains

HLOA4. Promoting safer and sustainable substances across value chains

HLOS5. Maximising the impact of the project: A Collaborative Approach with Industry and Citizens
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Use Cases DESIDERATA

Graphene in the lubricant and metalworking sector MCCPs (Medium-Chain
Chlorinated Paraffins)

UC2 LATI Halogen-free FR thermoplastic compounds for injection moulding in the Halogenated flame retardants -
electrical and electronics sector antimony trioxide

UC3 LATI PFAS-free, graphene-based FR thermoplastic compounds for additive PTFE (Teflon -
manufacturing Polytetrafluoroethylene)

ucC4 GXT Graphene as plasticiser in polymers coatings PTFE (Teflon -

Polytetrafluoroethylene)

ucC5 MONO Inorganic polymers with surfactant properties as insulation materials in Aluminium powders

construction
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GRAPFENE-XT

Overview UCI1 DESIDERATA

Development of SSbD Graphene-based lubricant for the replacement of MCCP-based lubricants

MCCP = medium-chain chlorinated paraffins

Cl Cl Cl

H3C/J\\v/f\\r/lx\r,l\\,/ﬁ\T//N\V//\\T//\wsHS

Cl Cl Cl Cl

SVHC (Persistent bio-accumulative and toxic) > MCCP candidate for restrictions

SCCP - Ban since 2018 (Stockholm convection)
MATERIAL SAMPLES DESCRIPTION FORM OF SAMPLES

Benchmark 1: Lubricant based on MCCP
Benchmark lubricants 2 Liquid & homogeneous mixtures
Benchmark 2: Lubricant based on LCCP

Formulation 1: Price-driven, based on mineral oils Liquid & homogeneous mixtures with

graphene dispersed

Alternative solution 2
Formulation 2: SSbD-driven, based on renewables or synthetic esters
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HIGH
LATI ) rekrorvance

Overview UC2

Halogenated FRs and antimony trioxide

Brominated FRs Chlorinated FRs
* https: //doi.org/10.1016/].jmst.2024.02.039

O0—=Sb—O0
Sb

identified by ECHA for possible restrictions under REACH

MATERIAL SAMPLES DESCRIPTION FORM OF SAMPLES

Baseline material 1 Baseline material (LATER 4 G/30 VO): PBT + BFR + Sb,O, Pellets

Formulation 1: Halogen-free FR system + synergist (DOPO type)

Alternative solution 3 Formulation 2: Halogen-free FR system + polymeric sulphone-based synergist Pellets

Formulation 3: Halogen-free FR system + graphene (nanoform) synergist
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HIGH
LATI ) rekrorvance

Overview UC3 DESIDERATA

Development of PFAS free FR compounds for Additive Manufacturing for the replacement of |[PTFE

PTFE = Poly-tetrafluoroethylene
P T
¢-¢
F F n

Under process of restriction for its persistency

Already banned in some markets (e.g. pharma equipment) - Hazardous production process

MATERIAL SAMPLES DESCRIPTION FORM OF SAMPLES

Baseline material 1 Baseline material: Polycarbonate (PC) + PTFE (antidripping agent) + halogen-free FR Pellets

Formulation 1: Polycarbonate + glass fiber + PTFE-free FR + graphene
Alternative solution 2 Pellets
Formulation 2: Polycarbonate + glass fiber + PTFE-free FR + alternative synergist
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GRAPFENE-XT

Overview UC4

Graphene-additivated polymeric coatings for the replacement o

PTFE = Poly-tetrafluoroethylene
P T
¢-¢
F F n

Under process of restriction for its persistency

Already banned in some markets (e.g. pharma equipment) - Hazardous production process

MATERIAL SAMPLES DESCRIPTION FORM OF SAMPLES

. Benchmark 1: PTFE-based coatings for industrial screws and gears Liquid with dispersion of solid
Benchmark lubricants 2 il
Benchmark 2: PTFE-additivated coating for industrial rollers particies
. . Formulation 1 & 2: Graphene-additivated coating, based on polymers Liquid with dispersion of solid
Alternative solution 3 ticl
Formulation 2: Water-based graphene dispersion RELHCISS
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Z MONOLITHOS

CATALYSTS - RECYCLING - INNOVATION

Overview UC5 DESIDERATA

Inorganic polymers with surfactant properties as insulation materials in construction for the replacement of

aluminium powders

Aluminium Powders for Building Materials

Flammable, concerns for human health

MATERIAL SAMPLES DESCRIPTION FORM OF SAMPLES

Benchmark materials 1 Primary benchmark: Lightweight insulating concrete (LIC) Block

Formulation 1 & 2: Reference without foaming agent / without alum. powders
Alternative solution 5 Block
Formulation 3, 4 & 5: Alternative bio-based agents
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Value chains and SSbD

DESIDERATA
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Other
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SSbD and innovation management

Use case
development

Sustainability
assessment

SSbD Exploitation and Interoperability & Stakeholder
recommendation innovation mgm data mgm engagement

Communication

Safety assessment . SaE
and dissemination

Business models o )
Market uptake Orkshops an

Implementation PR FAIR data and Events

JRC feedback Services modelling Engagement

Skills for SSbD DBs Trusted
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! Environment
analysis

Hazard screening
UC Advancement Exposure assess Env/Soc/Econ
TEA In-vitro indicators
Validation (tox/ecotox) Tiered approach
NAMs

Theory of Change
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Campaigns
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T4.3 HUMAN HEALTH SAFETY ASSESSMENT (SSbD FRAMEWORK, STEPS 2 AND 3)

HUMAN HEALTH

+ in silico

EXPOSURE ROUTE TIER1 TIER 2 TIER 3
i i ilAirT™ irTM
Inhalation Data gatherlng .(SDS, ECHA) Lung toxicity — A549 and/or Calu-3 monoculture (UBU) Pulmonary triculture or MucilAir™/AlveolAir™ (GAIKER)
+in silico NAMs
[In silico] RNA+DNA sequencing; Dose-dependent; AOP
fingerprint (TAU) NAMs
Dermal Data gathering (SDS, ECHA) Dermal toxicity — HaCaT monoculture (GAIKER) NAMs Skin corrosion (OECD TG 431) (UBU)

Skin irritation (OECD TG 439) (UBU)

[In silicol RNA+DNA sequencing; Dose-dependent; AOP
fingerprint (TAU) NAMs

Gastrointestinal

Data gathering (SDS, ECHA)
+in silico

GIT toxicity — HepG2 and/or Caco-2 monoculture (UBU)

GIT triculture with/without INFOGEST or Epilntestinal™
(GAIKER) NAMSs

[In silicol RNA+DNA sequencing; Dose-dependent; AOP
fingerprint (TAU) NAMs

Others

Data gathering (SDS, ECHA)
+in silico

Endocrine disruption in vitro
(OECD TG 455) (GAIKER)

[In silicol RNA+DNA sequencing; Dose-dependent; AOP
fingerprint (TAU) NAMs

Carcinogenicity assay CTA Bhas-42 (GAIKER)

Neurotoxicity (UBU/GAIKER) NAMs

Routes of exposure: inhalation, dermal, ingestion
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T4.4. ENVIRONMENTAL SAFETY AND RISK ASSESSMENT (SSbD FRAMEWORK, STEPS 2 AND 3)

ENVIRONMENT

EXPOSURE ROUTE TIER 1 TIER 2 TIER 3
Data gathering (SDS, ECHA) Bacterial Toxicity — Vibrio fischeri
Freshwater + in silico (IS0 11248-3) (LIST)

Microalgae Toxicity — Pseudokirchneriella subcapitata
(OECD TG 201) (LIST)

Adapted OECD TG 211 chronic test (7 days exposure) or
sub-chronic test with assessment of behavioral
responses of D. magna (LIST) NAMs

Crustaceans Toxicity — Daphnia magna (OECD 202; I1SO
6341) (LIST)

Fish Cell Line Short-Term Toxicity — Oncorhynchus Fish Cell Line Long-term Toxicity — Oncorhynchus
mykiss (OECD TG249) (UBU) mykiss (OECD TG249) (GAIKER) NAMs

Biodegradation in Freshwater/Sediment (OECD TG
301F; TG 308) (GAIKER)

Data gathering (SDS, ECHA) | Biodegradation in Seawater/Sediment (OECD TG 306;

Seawater

+ in silico TG 308) (GAIKER)
Bacterial Toxicity — Vibrio fischeri
(1ISO 11248-3) (LIST)
In vitro mussel cell toxicity (GAIKER) NAMs
Soil Data gathering (SDS, ECHA) Soil Bacterial Toxicity — Vibrio fischeri (1ISO 11348-3)

+ in silico (LIST)

Earthworms Toxicity — Eisenia foetida (OECD TG 207)

Earthworm coelomocytes in vitro (GAIKER) NAMs (GAIKER)

Routes of exposure: freshwater, seawater, soil
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Join us - Collaboration DESIDERATA

= DESIDERATA website — www.desiderata-project.eu

" Join our stakeholder group — Scan QR code (right)
" Follow LinkedIn — Scan QR code (left)

Follow our LinkedIn / Join the stakeholder group
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