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The MACRAMÉ R&I Approach seeks to expand the development of harmonised test guidelines (TGs), guidance documents

(GDs) (OECD), and standards (CEN, ISO) to cover market-relevant advanced materials (AdMas) within their complex product

matrices.

MACRAMÉ’s Central Objective is to:

1. detect, characterise and quantify AdMas during handling and

processing along the product life-cycle,

2. assess potential impacts on (human) health and the environment

in intended or unintended exposure situations (i.e. ‘Exposure

Points’) in the product value-chain,

3. advance the wide-spread applicability of the developed test and

characterisation methods, by demonstrating their effectiveness

and efficiency in the context of existing, market-relevant

industrial AdMas containing products, and

4. prepare and initiate standardisation, harmonisation and

technological & regulatory validation of test- and

characterisation-methods.
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iCare aims to develop a model system to characterize and predict how nanomaterials affect brain health and offers

advanced imaging technologies and procedures to assess the physical-chemistry characteristics of ANMC in complex

matrices.

The primary aims of iCare are to:

1. develop an integrated model system that can characterize and predict the

potential impact of nanomaterials on brain health, thereby preventing

nanomaterial toxicity.

2. provides industry-relevant tools and procedures for evaluating changes in

the shape, chemical composition, and reactivity of nanomaterials.

3. Using high-resolution imaging methods to evaluate changes in the

morphology, chemical composition, and reactivity of nanomaterials when

exposed to complex homogeneous matrices that mimic relevant

environmental and biological exposures.
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• Project concept

• Use Cases

• Safety and exposure 

assessment

DESIDERATA
Integrated Pathways: Advancing Safe and Sustainable 

by Design Material Innovation through Collaborative Wisdom
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Start date: 01 January 2025

Consortium: 16 partners - 12 MS and 1 associated country (Austria, Belgium, Cyprus, Finland, France, 
Germany, Greece, Italy, Luxembourg, Portugal, Spain, Sweden, Switzerland)

▪ 6 industrial partners (incl. SMEs)

▪ 6 RTOs & 2 Universities

▪ 2 associations

Duration: 48M

Budget: 10.6M€ (11.9M€)

Advisory Board: JRC, Clariant, CRODA

Key elements
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Consortium

Nº ORGANISATION NAME SHORT NAME COUNTRY TYPE*

1 Luxembourg Institute of Science and Technology LIST LU RTO

2 Graphene-XT GXT IT SME

3 LATI Industria Termoplastici S.p.A. LATI IT LI

4 MONOLITHOS Catalysts MONO GR SME

5 Swedish Environmental Research Institute IVL SE RTO

6 Instituto Tecnologico del Embalaje Transporte y Logistica ITENE ES RTO

7 Universidad de Burgos UBU ES UNI

8 Fundación GAIKER GAIKER ES RTO

9 Entelos Institute ENTELOS CY RTO

10 NANOTECHNOLOGY INDUSTRIES ASSOCIATION aisbl NIA BE NPO

11 Brimatech Research gGmbH BRIR AT NPO

12 PHOENIX OITB gGmbH PHOENIX SEP DE RTO

13 FACTOR SOCIAL FS PT SME

14 Tampere University TAU FI UNI

15 NEOVILI NEOVILI FR SME

16 TEMAS Solutions GmbH TEMASOL CH SME
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DESIDERATA’s primary goal is to adapt and evaluate the applicability the EC’s SSbD framework through real industrial use 

cases, aiming to create alternatives to SoCs with surfactant, plasticiser, and flame-retardant properties in various chemical

and material industry applications.

The main aim objectives of the DESIDERATA project are to:

1. Demonstration and proof of concept of the SSbD framework, achieving

policy engagement

2. Development of new SSbD compliant substances and materials

3. Enhancing interoperability for data sharing across value chains

4. Promoting safer and sustainable substances across value chains

5. Maximising the impact of the project: A Collaborative Approach with Industry

and Citizens



12

Defining the scope and scenario of the case studies

Prioritising LC stages for the hazard (experimental) assessment

In silico methods might be used for full LC assessment
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UC1 graphene-based lubricant

MATERIAL SAMPLES DESCRIPTION FORM OF SAMPLES

Benchmark lubricants 2
Benchmark 1: Lubricant based on MCCP

Liquid & homogeneous mixtures
Benchmark 2: Lubricant based on LCCP

Alternative solution 2
Formulation 1: Price-driven, based on mineral oils Liquid & homogeneous mixtures with 

graphene dispersedFormulation 2: SSbD-driven, based on renewables or synthetic esters

Long and Medium Chain
Chlorinated Paraffins
(LCCP/MCCP) are STOT-RE
2, Aquatic Chronic 1,
LCCP is Carc. 2 and MCCP
is not classified as
carcinogenic or ED under
CLP, but studies show
concern.
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UC2 halogen-free FR thermoplastic

MATERIAL SAMPLES DESCRIPTION FORM OF SAMPLES

Baseline material 1 Baseline material (LATER 4 G/30 V0): PBT + BFR + Sb2O3 Pellets

Alternative solution 3

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

PelletsFormulation 2: Halogen-free FR system + polymeric sulphone-based synergist

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

Polybutylene Terephthalate (PBT) may cause respiratory sensitisation 
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UC3 PFAS-free FR additive

MATERIAL SAMPLES DESCRIPTION FORM OF SAMPLES

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

Alternative solution 2
Formulation 1: Polycarbonate + glass fiber + PTFE-free FR + graphene

Pellets
Formulation 2: Polycarbonate + glass fiber + PTFE-free FR + alternative synergist

Polytetrafluoroethylene (PTFE) and polycarbonate (PC) may cause respiratory sensitisation. PC can 
release bisphenol A and other decomposition products. BPA is neurotoxic and ED. 
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UC4 graphene-additivated polymeric coating

MATERIAL SAMPLES DESCRIPTION FORM OF SAMPLES

Benchmark lubricants 2
Benchmark 1: PTFE-based coatings for industrial screws and gears

Liquid with dispersion of solid particles
Benchmark 2: PTFE-additivated coating for industrial rollers

Alternative solution 3
Formulation 1 & 2: Graphene-additivated coating, based on polymers 

Liquid with dispersion of solid particles
Formulation 2: Water-based graphene dispersion

Polytetrafluoroethylene (PTFE) may cause respiratory sensitisation 
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UC5 inorganic polymer surfactants for insulation in construction

Aluminium classified as harmful (Acute Tox. 4 or Skin Irrit. 2)

MATERIAL SAMPLES DESCRIPTION FORM OF SAMPLES

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

Alternative solution 5
Formulation 1 & 2: Reference without foaming agent / without alum. powders

Block
Formulation 3, 4 & 5: Alternative bio-based agents
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1.Key challenges in testing AdMa:

1. Variability in size, shape, and morphology. 

2. Surface chemistry and functionalization. 

3. Solubility and dissolution rate issues. 

4. Agglomeration and dispersion stability. 

5. Unique reactivity of advanced materials. 

2.Methodology: Risk assessment conducted at key life cycle stages of AdMa, including manufacturing, use, and end-of-

life. Protocols for characterization and human/ecotoxicity testing were adapted. 

1.Identified hotspots:

1. Hydrophobicity, pH sensitivity, and media conditions (salinity). 

2. Physicochemical characterization and endotoxin detection. 

2.Protocol adaptations:

1. Development of dispersion protocols to ensure reproducible results. 

2. Adaptations in ecotoxicity tests (Daphnia, microalgae, fish cell lines). 

3. Inhalation toxicity assessment using in vitro and ex vivo models. 

4. Extension of OECD test guidelines to evaluate chronic and subacute effects. 

3.Recommendations:

1. Standardize dispersion protocols. 

2. Integrate media-specific adaptations. 

3. Flexible use of existing OECD guidelines. 

4. Refine dosimetry assessment. 

5. Address assay interference and endotoxin detection. 

6. Adapt exposure methods for in vitro systems. 
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T4.3 HUMAN HEALTH SAFETY ASSESSMENT (SSbD FRAMEWORK, STEPS 2 AND 3)

HUMAN HEALTH

EXPOSURE ROUTE TIER 1 TIER 2 TIER 3

Inhalation
Data gathering (SDS, ECHA) 

+ in silico
Lung toxicity – A549 and/or Calu-3 monoculture (UBU)

Pulmonary triculture or MucilAirTM/AlveolAirTM (GAIKER) 
NAMs

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

Dermal
Data gathering (SDS, ECHA) 

+ in silico
Dermal toxicity – HaCaT monoculture (GAIKER) NAMs Skin corrosion (OECD TG 431) (UBU)

Skin irritation (OECD TG 439) (UBU)

[In silico] 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 EpiIntestinalTM

(GAIKER) NAMs

[In silico] 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 silico] 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

Freshwater
Data gathering (SDS, ECHA) 

+ in silico
Bacterial Toxicity – Vibrio fischeri

(ISO 11248-3) (LIST)

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

Crustaceans Toxicity – Daphnia magna (OECD 202; ISO 
6341) (LIST)

Adapted OECD TG 211 chronic test (7 days exposure) or 
sub-chronic test with assessment of behavioral

responses of D. magna (LIST) NAMs

Fish Cell Line Short-Term Toxicity – Oncorhynchus 
mykiss (OECD TG249) (UBU)

Fish Cell Line Long-term Toxicity – Oncorhynchus 
mykiss (OECD TG249) (GAIKER) NAMs

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

Seawater
Data gathering (SDS, ECHA) 

+ in silico
Biodegradation in Seawater/Sediment (OECD TG 306; 

TG 308) (GAIKER)

Bacterial Toxicity – Vibrio fischeri
(ISO 11248-3) (LIST)

In vitro mussel cell toxicity (GAIKER) NAMs

Soil
Data gathering (SDS, ECHA) 

+ in silico
Soil Bacterial Toxicity – Vibrio fischeri (ISO 11348-3) 

(LIST)

Earthworm coelomocytes in vitro (GAIKER) NAMs
Earthworms Toxicity – Eisenia foetida (OECD TG 207) 

(GAIKER)

Routes of exposure: freshwater, seawater, soil
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▪ 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

Join us - Collaboration

http://www.desiderata-project.eu/
http://www.desiderata-project.eu/
http://www.desiderata-project.eu/
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