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DESIDERATA

@B MACRAME

The MACRAME 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.
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MACRAME’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
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4. prepare and initiate standardisation, harmonisation and
technological & regulatory validation of test- and
characterisation-methods.
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Harmonisation & Standardisation: OECD - VAMAS — CEN/ISO
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DESIDERATA

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

State of the Art now

Multiparametric phenotypic

imaging not available for
nanotoxicological studies

No "validated™ BBB models
(OECD/ISO guidelines)

High costs of testing

Animal testing of nano
on the BBB is unethical

Availability of only mono-
dimensional tests with
unproven predictability

of toxicity

Little is known about the
fate and effects of ANMC on
the Central Nervous System

Slow delivery of results/data

TRL3

iCare

science driven innovation

Advanced imaging techniques
New in vitro models
Neuro nanosafety
n =
Establish in vitro and in vivo
bridging models for neuro-
nanosafety in human and
environmental health
.

Comprehensive in silico pipeline
for data consolidation, grouping
and read across studies

Industrial demonstration
and validation of iCare
methods and techniques

Beta testing of the iCare
methodology appled to
industrial stakeholders

DESIDERATA HAS RECEIVED FUNDING FROM THE EUROQPEAN UNION'S HORIZON RESEARCH AND INNOVATION PROGRAM
UNDER GRANT AGREEMENT N® 101178011, AND FROM THE SWISS5 STATE SECRETARIAT FOR EDUCATION, RESEARCH AND INNOVATION (SERI).

WPsS

(wp12)

matrices.

Way forward

The toxicological data
that will be collected
gives mechanistic insights

Develop and Deliver SOP
Catalogue and Guidance
for Future Standards

Full holistic approach
Cheaper

WP6 faster, more data

better quality data

Test guidlines
supporting
implementation
of the CSS

Active links to projects
such as Graphene Flagship
Flag ERA, Human Brain

———=> Reaching for

The primary aims of iCare are to:

develop an integrated model system that can characterize and predict the
potential impact of nanomaterials on brain health, thereby preventing
nanomaterial toxicity.

provides industry-relevant tools and procedures for evaluating changes in
the shape, chemical composition, and reactivity of nanomaterials.

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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Modified image from Sudrez-Merino, MACRAME UCS: conductive ink
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Project concept Integrated Pathways: Advancing Safe and Sustainable
Use Cases by Design Material Innovation through Collaborative Wisdom

Safety and exposure
assessment
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Key elements DESIDERATA

Start date: 01 January 2025

Consortium: 16 partners - 12 MS and 1 associated country (Austria, Belgium, Cyprus, Finland, France,
Germany, Greece, ltaly, 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

UNIVERSIDAD
'DE BURGOS | @rece

ITENE

TEMAS Naw
P Emere 2 &S (LATI) iiton wance
Q’ factor SOCIAL Solutions .

===========

o

DESIDERATA HAS RECEIVED FUNDING FROM THE EUROQPEAN UNION'S HORIZON RESEARCH AND INNOVATION PROGRAM
UNDER GRANT AGREEMENT N° 101178011, AND FROM THE SWIS55 STATE SECRETARIAT FOR EDUCATION, RESEARCH AND INNOVATION (SERI)}.

Funded by the
European Union




Consortium

DESIDERATA

m ORGANISATION NAME SHORT NAME COUNTRY TYPE*

_ Luxembourg Institute of Science and Technology
Graphene-XT

LATI Industria Termoplastici S.p.A.

MONOLITHOS Catalysts

Swedish Environmental Research Institute

Instituto Tecnologico del Embalaje Transporte y Logistica
Universidad de Burgos

Fundacion GAIKER

Entelos Institute

NANOTECHNOLOGY INDUSTRIES ASSOCIATION aisbl
Brimatech Research gGmbH

PHOENIX OITB gGmbH

FACTOR SOCIAL

Tampere University

NEOVIL

TEMAS Solutions GmbH
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DESIDERATA DESIDERATA

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.

WP1 (LIST)
Project Management and coordination

______________________________________________________________

The main aim objectives of the DESIDERATA project are to:

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

UC1: GXT graphene as flame retardant lubricant additive (GXT)

x

UC2: High performance halogen free flame-retardant thermoplastic compounds for

D=, injection moulding (LATI)

: Sustainability
: assessment

.

L 4

2. Development of new SSbD compliant substances and materials

e~ I
UC3: Graphene and graphene related materials as alternative to PTFE in flame

retardant thermoplastic compounds for additive manufacturing (LATI)
WP4 (GAIKER) S

Environmental Safety UCA4: Plasticizer GXT graphene polymer (GXT) |

(human and eco-tox) —
UC5: Inorganic polymers as insulation and flame protection materials in construction
1| (MoNO)

-— -~
WP7 (ENTELOS)
Interoperability and Data Management

WP2 (IVL)
Use cases

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

WP (NIA) WP (NEOVILI)
Stakeholder and policy engagement Comm. & Diss.
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Description of Use Case

~ Use Case 4: Graphene-additivated polymeric coating

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 DESIDERATA

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
Alternative solution 2 h di d
Formulation 2: SSbD-driven, based on renewables or synthetic esters graphene disperse
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UC2 halogen-free FR thermoplastic DESIDERATA

MATERIAL SAMPLES DESCRIPTION FORM OF SAMPLES

Baseline material 1 Baseline material (LATER 4 G/30 VO): PBT + BFR + Sb,04 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

Polybutylene Terephthalate (PBT) may cause respiratory sensitisation
| ewionmentelMwads 0000

o n o - . |Serious Eye n o i - - Acute Chronic Endocrine
Acute Toxicity- (Acwte Toxicity- | Acute Todcity- | Skin Corrosion Respiratory Skin MAspiration Germ Cell . . Reproductive Endocrine
ﬂ e e ol i e e prnstee
inritation Toxicity Toxicity (environment)
- @
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g
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o S
; REACH Jaint 2 NC NC NG NG NC NC REACH Joint
g
<
) o
e REACH Joint 2 NC NC NC NC NC NC REACH Joint
} B
c
E [ Miss Miss Miss Miss Miss Miss Miss [ Miss [ Miss [ MISS | REACH Joint g
= =
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UC3 PFAS-free FR additive DESIDERATA

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
Pellets

Alternative solution 2

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.
EnionmemtalMaads

Acute Towicity- | Acute Toxicity- | Acute Toxicity- | Skin Comosion/ e Raspiratory Skin Aspiration Germ Cell o i i Acute Chronic Endocrine
Oral Dermal Inhalaticn Irritation W Eye Sensitation Sensitisation Hazard Mutaganicity TR Tonicity disruption 0T FCTRE Aquatic Aquatic Ozonelayer |PBTAV/PVB PMTAPVM disruption Datasource
iritation Toxicity Toxicity {environment)
ol —
2 REACH Joint 2 NC NG NG NC NG NC REACH Joint
g -
£ REACH Joint E[wss [ ] wiss Miss Miss M5 |REACHJoint
P s NC NC NC NC NC NC CLP Submission
'i REACH Joint 9 NC NC NC NC NC NC REACH Joint
Zz
2 £
- 7 7 1 | | | :
NC NC NC NC NC NC CLP Submission
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UC4 graphene-additivated polymeric coating DESIDERATA

MATERIAL SAMPLES DESCRIPTION FORM OF SAMPLES

Benchmark 1: PTFE-based coatings for industrial screws and gears
Benchmark lubricants 2 Liquid with dispersion of solid particles
Benchmark 2: PTFE-additivated coating for industrial rollers

Formulation 1 & 2: Graphene-additivated coating, based on polymers
Alternative solution 3 Liquid with dispersion of solid particles
Formulation 2: Water-based graphene dispersion

Polytetrafluoroethylene (PTFE) may cause respiratory sensitisation

Environmental Hazards
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£ MONOLITHOS

CATALYSTS - RECYCLING - INNOVATION

UCS5 inorganic polymer surfactants for insulation in construction DESIDERATA

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

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

Serious Eye
Acute Toxicity- [Acute Toxicity- |Acute Toxicity- |Skin Comosion/ Respiratory Skin Aspiration | Germ Cell Reproductive | Endocrine

i Endocrine
Ozonelayer |PBTAVPVE PMTAPYM disruption Datasource
Toxicity (environment)

CLP Submission

CLP Submission

REACH Joint

Alternatived Alternatived Alternative

REACH Joint
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DESIDERATA DESIDERATA

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.

@B MACRAME

2.Methodology: Risk assessment conducted at key life cycle stages of AdMa, including manufacturing, use, and end-of -
Deliverable Report D4.6 life. Protocols for characterization and human/ecotoxicity testing were adapted.

Science-based recommendations to develop

TG and Standards 1.ldentified hotspots:

1. Hydrophobicity, pH sensitivity, and media conditions (salinity).
2.  Physicochemical characterization and endotoxin detection.

2.Protocol adaptations:

MACRAME

Project Full Advanced Characterisation Methodologies assess and predict the . . .
RN - o Evronmenal s of cvanced Mt 1. Development of dispersion protocols to ensure reproducible results.
101052686 s ;s . . . .
HORIZON.2.4 - Digitl Inustry and Space 2. Adaptations in ecotoxicity tests (Daphnia, microalgae, fish cell lines).
B N 3. Inhalation toxicity assessment using in vitro and ex vivo models.
environmental risks of nanomaterials
et [ C——————e) 4. Extension of OECD test guidelines to evaluate chronic and subacute effects.
01 Decamber 2022
EEEERN =6 monts
o 3.Recommendations:
Disclaimer
The information in this document is as provided and no guarantee or warranty is given that ] . qu ndqrdize dispe rsi on profocoIS.
the information is fit for any particular purpose.
This d £l ly the author's i d th 5 il H H 1
fo any use that may be made of the mformation R contan, | 2. Integrate media-specific adaptations.
3. Flexible use of existing OECD guidelines.
. 4. Refine dosimetry assessment.
MACRAME Nas recaved Mg rom: e
{ne European UNIoN's HOMZoN Europe . . .
Bl =t i 5. Address assay interference and endotoxin detection.
6. Adapt exposure methods for in vitro systems.
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\
\O
AR
. o
’ -~ Characterisation (+ endotoxins)
Materials /’

Life cycle

Process
Phase

. Droplet
Characterisation (+endotoxins)
\ Droplets

Ecotoxicity

OECD 201 Use
OECD 202
Shredded material OECD 249 Phase
Characterisation(+ endotoxins) ¥ ¥
Shredded material
Shredded material Shredded material . .
it Dermal Ecofoxicity  Biodegradability D;,O'I)Ie.ts ED, cI:DarcmoIgemc:fy, neurofox
Shredded material MocilAir™ OECD 431 OECD 201 OECD 301F In a-dffc;r:,\ erma .
ED, carcinogenicity, neurotox e OECD 439 OECD 202 OECD 308 MucilAir OECD 431 [mm—— UC1: graphene lubricants
Alveolair e Alveolair™  OECD 439 ——=UC2: halogen-free FR
— A549, Calu-3 HOSCO'T A549,Calu-3 HaCaT — UC3: PFAS-free FR
na or lire RNA+DNA sequencing RNA+DNA sequencing [mmm———= UCA4: graphene coating

UCS5: inorganic surfactant

Modified image from Sudrez-Merino, MACRAME
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Extraction of Raw » Production AdMa »
Materials

Materials

Process

N Life cycle Phase

Droplets

\ \ . Use
\ Phase

Shredded material

Droplets ED, carcinogenicity, neurotox
: graphene lubricants
il [—UC2: halogen-free FR
I
I

Shredded material

Dermal
OECD 431
OECD 439

A549,Calu-3 HaCal
End of life RNA+DNA sequencing

Modified image from Sudrez-Merino, MACRAME

Shredded material
Biodegradability
OECD 301F
OECD 308

Shredded material
ED, carcinogenicity, neurotox

UC3: PFAS-free FR
A549, Calu-3 HaCaT UC4: graphene coating

RNA+DNA sequencing UC5: inorganic surfactant
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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
i H i irTM irTM
Inhalation Data gathe'rlng_ '(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 bata gattei:njﬁ(;m’ 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
. . Data gathering (SDS, ECHA) . GIT triculture with/without INFOGEST or Epilntestinal™
Gastrointestinal +in silico GIT toxicity — HepG2 and/or Caco-2 monoculture (UBU) (GAIKER) NAMS
[/n silicol RNA+DNA sequencing; Dose-dependent; AOP
fingerprint (TAU) NAMs
Others Data gathering (SDS, ECHA) Endocrine disruption in vitro [/nsilicol RNA+DNA sequencing; Dose-dependent; AOP
+in silico (OECD TG 455) (GAIKER) fingerprint (TAU) NAMs
Carcinogenicity assay CTA Bhas-42 (GAIKER)
Neurotoxicity (UBU/GAIKER) NAMs

Routes of exposure: inhalation, dermal, ingestion

DESIDERATA HAS RECEIVED FUNDING FROM THE EUROQPEAN UNION'S HORIZON RESEARCH AND INNOVATION PROGRAM
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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 (1SO 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; 1SO
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
(1SO 11248-3) (LIST)
In vitro mussel cell toxicity (GAIKER) NAMs
Soil Data gathering (SDS, ECHA) Soil Bacterial Toxicity — Vibrio fischeri (1SO 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

DESIDERATA HAS RECEIVED FUNDING FROM THE EUROQPEAN UNION'S HORIZON RESEARCH AND INNOVATION PROGRAM
UNDER GRANT AGREEMENT N® 101178011, AND FROM THE SWISS5 STATE SECRETARIAT FOR EDUCATION, RESEARCH AND INNOVATION (SERI).

Funded by the
European Union


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

3RD H&S workshop | 04 November 2025
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