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Synopsis  

MaterialsWeek 2024 aims to bring together - for the first time - the numerous small and 
large Research and Innovation  (R&I) communities that are driving advances in materials 
innovation manifested across diverse value chains and industrial markets.  

By addressing all materials application sectors and R&I communities concerned with the 
(re-)discovery, identification, improvement, handling, processing, manufacturing, (re -
)use and recycling of materials, MaterialsWeek 2024 provides a cross -disciplinary 
m eeting venue for communication and collaboration over and beyond traditional 
community boundaries. The aim of the meeting is to combine insights, theories, and 
methods from different fields to address complex issues. In addition, the meeting 
emphasises the  fluidity of disciplinary boundaries and encourage the free flow of ideas 
and methods between different fields. This convergence aims to ultimately foster the 
best joint R&I approaches for meeting today's challenges and innovation requirements, 
including, but not limited to, more sustainability, circularity and resilience in materials' 
uses, higher reliability and efficiency in both R&I and sustainability assessment and 
safety testing of materials.  

MaterialsWeek 2024 highlights and addresses all relevant R&I aspects along different 
materials innovation chains, including from up -stream pre -competitive basic research 
to end -of -life, highlighting and elaborating solutions to the challenges arising in th e 
context of the overarching policies (e.g.  EU Green Deal, Chemical Strategy for 
Sustainability (CSS), Chips Act, Circular Economy Action Plan (CEAP), Bioeconomy 
Strategy, Critical Raw Material Act, to name but a few), and their targets (e.g. the United 
Nations Sustainable Development Goals (SDGs), decarbonisation).  

In bringing the R&I communities of energy materials, graphene, nanotechnology, 
bioeconomy, lightweight materials, smart materials and other innovative materials 
together into a single, solution -driven environment embracing all advanced materials, 
Materials Week 2024 aims to establish an interdisciplinary, collaborative ecosystem to 
jointly advance materials R&I through:  

¶ concepts, such as Safe -and -Sustainable - by -Design (SSbD), Industry Commons, 
Materials as a Service (MaaS),  

¶ cross -cutting approaches, such as digitalisation, digital twinning, 
standardisation/harmonisation, FAIR (Findable, Accessible, Interoperable and Re -
usable) and Open Data, and  

¶ policy approaches, such as circularity, climate change prevention and adaption, 
sustainability, and resilience, and science -policy dialogue and translation.  

In essence, MaterialsWeek 2024 aims to be a catalyst for innovative and sustainable 
materials development by fostering collaboration & sharing insights across diverse R&I 
communities.  

 

The full paper proceedings of the 
MaterialsWeek 2024 will be published in 
a Special Issue  in the journal  CSBJ ẙ 
Nanoscience & Advanced Materials . 

 

https://materials-week.org/wp-content/uploads/2024/02/CSBJ-NAM-Logo-2024.png
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Programme  
Tuesday, 18. June 2024  

Start  End  Title  Presenter  

1. Materials Week 2024 Ṿ Welcome & Setting the Scene  

09:00  09:10 Welcome to MaterialsWeek 2024  
Philippe Jacques & 
Steffi Friedrichs  

09:10 09:20  Welcome to Cyprus  

Demetris Skourides, 
Chief Scientist for 
Research, Innovation 
and Technology, 
Republic of Cyprus  

09:20  09:40  
CHALLENGE : The EU Strategy on Advanced 
Materials for Industrial Leadership  

Jürgen Tiedje  

09:40  10:05 
Innovative Advanced Materials for Europe 
(IAM4EU) Ṿ A new EU Partnership to strengthen 
ʌțǸ MĆẏɾ ɾʌɶǍʌǸȓȡǪ ǪɐɐɳǸɶǍʌȡɐɅ ʭȡʌț ȡɅǱʔɾʌɶʳ 

Philippe Jacques  

10:05 10:50 
Panel Discussion : Green Future through 
Advanced Materials ẙ Redefining Value Chains 
for environmental and economic Success  

Moderator: Steffi 
Friedrichs  

10:50 11:10 Coffee/Tea Break   

2. Market Needs, Challenges & Opportunities for Materials R&I  

11:10 11:40 
CHALLENGE : Polymer materials are essential Ṿ 
and so is change  

Rolf Albach  

11:40 11:55 
SusChem as a Hub to support and monitor 
challenges and opportunities for sustainable 
supply chains  

Karaoglanoglou Lazaros  

11:55 12:10 
An Open -Innovation Platform for knowledge -
based management of materials modelling 
workflows for industrial data  

Gerhard Goldbeck  

12:10 12:25 
Enhancing Collaboration and Innovation through 
DIGIPASS CSA and VIPCOAT Open Innovation 
Platform  

Salim Beiouettar  

12:25 12:40 
Navigating Challenges and Embracing Innovation: 
Managing Partnerships and Ecosystems for 
Circular Materials in the Chemical Industry  

Christian Seitz  
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12:40 12:55 Are Your R&D Plans Big Enough?  Liza Shvyndzikava  

12:55 13:00 24/7 Poster Presentations   

13:00 14:30 Lunch Break   

3. Digital Transformation Ṿ Catalysing the Green & Digital Transition for Innovative Advanced 
Materials and Products  

14:30 14:55 Tbc  Victoria Petrova  

14:55 15:05 
DigiPass: Knowledge Valorisation for Innovative 
Advanced Materials Design and Development  

Natalia Konchakova & 
Peter Klein  

15:05 15:10 Session / Cooperation/ Collaboration  Natalia Konchakova & 
Peter Klein  

15:10 15:20 
Platform MaterialDigital: Enhancing Scientific 
Collaboration within the MSE Community  Jörg Schaarschmidt  

15:20 15:30 
PEPR DIADEM: Priority Equipment and Research 
Program on the development of innovative 
materials using artificial intelligence  

Fernando Lomello  

15:30 15:40 

IRISS Ṿ the International ecosystem for 
accelerating the transition to Safe -and -
Sustainable -by -design materials, products and 
processes  

Emma Strömberg  

15:40 15:50 
The use of analytical research infrastructures to 
support industrial innovation  

Ennio Capria  

15:50 15:55 Magnetic Multiscale Modelling Suite  Thomas Schrefl  

15:55 16:00 
DECODE: Cloud -connected Labs of Future for 
Energy Materials  Kourosh Malek  

16:00 16:05 

Multiscale Characterisation and Simulation for 
Hydrogen Embrittlement Assessment: 
Development of an Open Knowledge Platform to 
Foster Capability Integration (HyWay)  

Napat Vajragupta  

16:05 16:10 
SiToLub Ṿ Simulation Tools for the design of safe 
and sustainable Lubricants  

Francesco Pagano  

16:10 16:15 

CHEMATSUSTAIN: Implementing Innovative 
Methods for Safety and Sustainability Assessments 
of Chemicals and Materials Particularly at Nano 
Level in the European Union  

Jelena Barbir  
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16:15 16:20 
AI-driven multiscale methodology to develop 
Transparent Wood as sustainable functional 
material using SSbD  

Päivi Kivikytö -Reponen  

16:20 16:40 Coffee/Tea Break   

16:40 16:45 
Battery manufacturing digital twin design in view 
of requirements for the digital product passport  

Martin Thomas Horsch  

16:45 16:50 
COST Action EuMINe Ṿ European Materials 
Informatics Network  

Francesco Mercuri  

16:50 17:05 24/7 Poster Presentations   

17:05 18:20 
Round Table / Fishbowl discussion: Materilas 
Digitalization, Digital Materials & Product Passport  

Peter Klein, Franz 
Pirker, Salim Belouettar, 
Natalia Konchakova  

18:20 18:30 Collaboration actions/ Close Notes  
all projects / 
participants  

18:30  Conference Reception & Walking/Networking Dinner (& Poster Viewing)  

 

Wednesday, 19. June 2024  

Start  End  Title  Presenter  

09:00  09:20  
CHALLENGE : The Need for International Test 
Methods for Industry, R&I and Regulation  

Anke Jesse  

6. Frameworks and Methodologies for Materials Safety & Sustainability  

09:20  09:35 
PARC roadmap for nanomaterials Ṿ exploring how 
PARC can contribute most usefully  Iseult Lynch  

09:35 09:50  
NANOMESUREFRANCE: A Single Entry Point for 
Structuring the Nanomaterials Industry around 
Comparable and more Reliable Data  

Georges Favre  

09:50  10:05 
Utilizing In vitro cytotoxicity data of advanced 
material in life cycle assessment and human risk 
assessment  

Peter Wick  

10:05 10:20 
Making OECD Test Guidelines applicable for 
Nanomaterials and Advanced Materials Ṿ Activities 
by the Malta Initiative and MACRAMÉ  

Elisabeth Heunisch  
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10:20 10:40 24/7 Poster Presentations   

10:40 11:00 Coffee/Tea Break   

11:00 11:20 
The EC Safe & Sustainable by Design (SSbD) 
framework:  Towards the improvement of 
its  relevance, reliability and operability  

Irantzu Garmendia 
Aguirre  

11:20 11:35 Safe and Sustainable by Design Strategies for the 
H2020 SUNSHINE case studies  

Arianna Livieri  

11:35 11:50 
Decision Support System for SSbD in the early 
innovation stages  Wouter Fransman  

11:50 12:05 
Challenges in Predictive Sustainability Assessment 
of Novel Lubricants following SSbD Principles  

Jonas Hoffmann  

12:05 12:20 
Safe and sustainable by design roadmaps. A 
glimpse of the ASINA case studies  

Furxhi Irini  

12:20 12:35 
Advances and challenges of Safe -andSustainable -
by -Design: The case of high -entropy alloy coatings  

Adamantia Kostapanou  

12:35 12:50 
Towards a nano -specific, quantitative based and 
human centric -SSbD Approach: Antibacterial 
nanocoatings case study  

Massimo Perucca  

12:50 13:00 24/7 Poster Presentations   

13:00 14:30 Lunch Break   

9. Infrastructure & Methods Requirements for Materials Innovation  

14:30 14:45 
Chemical Nanoscale Analysis of Mesoporous Mixed 
IrOx -TiOy Thin Films  

Vasile -Dan Hodoroaba  

14:45 15:00 
Chemical Analysis of Functionalized Graphene 
along the Production Chain  

Loay Akmal Madbouly  

15:00 15:15 
Correlation between size distribution, morphology 
and chemical analysis of Graphene Family 
materials  

Kerstin Jurkschat  

15:15 15:30 
SUNSHINE Safe and Sustainable by Design (SSbD) 
approach and e -infrastructure  Lisa Pizzol  

15:30 15:45 Score System for a Multi -criteria Decision Analysis 
based on the SSbD framework for MCNM/HARN 

Blanca Pozuelo Rollón  
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Risk Management Ṿ The DIAGONAL Decision 
Support Tool Case  

15:45 16:00 
Spectroscopic Approaches for Understanding 
Graphene Family Material interactions with 
Enzymes  

Bashiru Ibrahim  

16:00 16:20 24/7 Poster Presentations   

16:20 16:40 Coffee/Tea Break   

5. Digital Transformation Ṿ ÿɐʭǍɶǱɾ Ǎ ǪɐɃɃɐɅ ¶ǍʌǸɶȡǍȺɾẏ EǍʌǍ MǪɐɾʳɾʌǸɃ 

16:40 16:55 
Workflow for digital twin creation for secondary 
aluminium alloy in automotive parts  Eugen Gazenbiller  

16:55 17:10 

Normalised similarity assessment to inform 
grouping of advanced multi -component 
nanomaterials by means of an Asymmetric 
Sigmoid function  

Georgia Tsiliki  

17:10 17:25 
Domain ontology for sharing data related to 
sustainable metallurgical and manufacturing 
industry  

Jesper Friis  

17:25 17:40 
IUPAC International Chemical Identifier (InChI) Ṿ 
the compound identifier that makes molecule 
recognition FAIR  

Gerd Blanke  

17:40 17:55 
How can we unambiguously refer to materials and 
their corresponding data?  Thomas E. Exner  

17:55 18:10 
Database generation workflow for supporting 
SSbD risk assessments  

José Luis Vallés -Pardo  

18:10 18:30 24/7 Poster Presentations   

18:30  Conference Day End  

 
Thursday, 20. June 2024  

Start  End  Title  Presenter  

4. Digital Transformation Ṿ Computational Tools & Platforms for Materials R&I Acceleration  

09:00  09:30  
CHALLENGE : Advanced Materials for a Sustainable 
Future through Digital Technologies  Mark Kozdras  
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09:30  09:45  
Harnessing the power of automation and machine 
learning with a modular material acceleration 
platform Ṿ an illustrating example  

Simon Stier  

09:45  10:00 
Advancing Material and Chemical Development 
through Innovative Computational Modelling in 
the PINK Project  

Haralambos Sarimveis  

10:00 10:15 
Experimental synthesis of safer nanomaterials 
through computational modelling and design  

Richard Harris  

10:15 10:30 First Principles In Silico Characterisation of 
Advanced Materials and Bio -Nano Interface  

Vladimir Lobaskin  

10:30 10:45 
Advancing Materials Development through 
Multiscale Modelling and Data -Driven approaches 
in the Safe and Sustainable by Design Framework  

Andrea Lorenzoni  

10:45 11:05 Coffee/Tea Break   

7. Sustainability & Circularity driven by Advanced Materials  

11:10 11:30 Sustainability & Circularity driven by 2D -materials  Sofia Öiseth  

11:30 11:45 
Circularity of MAX phases: from worn parts and 
broken samples to 2D functional materials  

Grzegorz Kubicki  

11:45 12:00 
The Safe and Sustainable by Design Framework 
applied to Graphene -based Materials  

Fiorella Pitaro  

12:00 12:15 

The reproducibility of green synthesized 
nanomaterials: a study comparing the 
antimicrobial effectiveness of green -produced ZnO 
vs. fossil -based particles  

Benjamin Punz  

12:15 12:30 
Safe-and -Sustainable -by -Design for Advanced 
Materials Ṿ A case study on the agricultural use of 
imogolites  

Veronique Adam  

12:30 12:45 Sustainable value chains in an emergent context: 
The case of BIO -SUSHY coatings  

Jesse de Pagter  

12:45 13:00 24/7 Poster Presentations   

13:00 14:30 Lunch Break   

8. Materials Innovation for Resilience  
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14:30 14:45 
Safe by design assessment of a multi -component 
nanomaterial as anti -pest in food packaging  Andrea Brunelli  

14:45 15:00 
Approaches to Accelerating Materials Discovery: 
International Ecosystem Building  

Anjuli Szawiola  

15:00 15:15 
Accelerating the development of new battery 
materials  

Maha Ismail  

15:15 15:30 
Material Acceleration Platforms (MAPs), Standards 
and Workflows for reference data  

Bastian Rühle  

15:30 15:40 24/7 Poster Presentations   

15:40 16:00 Coffee/Tea Break   

10. MaterialsWeek Closing - & Awards -Ceremony  

16:00 16:05 Conference Summary and Look into the Future  Steffi Friedrichs  

16:05 16:15 Poster Presentation Award 1 & 2  Gupta Udatha  

16:15 16:25 Oral Presentation Award 1 & 2  Gupta Udatha  

16:25 16:30 FAIR Competition Award  Iseult Lynch  

16:30 16:40 Closing Remarks  Steffi Friedrichs  

16:40  End of Conference   
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ɳǍɶʌɾ .......................................................................................................................................................................... ɳ ᶶᶵ 

¸ɐɶɃǍȺȡɾǸǱ ɾȡɃȡȺǍɶȡʌʳ ǍɾɾǸɾɾɃǸɅʌ ʌɐ ȡɅȒɐɶɃ ȓɶɐʔɳȡɅȓ ɐȒ ǍǱʬǍɅǪǸǱ ɃʔȺʌȡẁ
ǪɐɃɳɐɅǸɅʌ ɅǍɅɐɃǍʌǸɶȡǍȺɾ ǩʳ ɃǸǍɅɾ ɐȒ ǍɅ !ɾʳɃɃǸʌɶȡǪ ñȡȓɃɐȡǱ ȒʔɅǪʌȡɐɅ .............. ɳ ᶷᶮ 

EɐɃǍȡɅ ɐɅʌɐȺɐȓʳ Ȓɐɶ ɾțǍɶȡɅȓ ǱǍʌǍ ɶǸȺǍʌǸǱ ʌɐ ɾʔɾʌǍȡɅǍǩȺǸ ɃǸʌǍȺȺʔɶȓȡǪǍȺ ǍɅǱ 
ɃǍɅʔȒǍǪʌʔɶȡɅȓ ȡɅǱʔɾʌɶʳ ................................................................................................................................ ɳ ᶷᶰ 

uĆæ!> uɅʌǸɶɅǍʌȡɐɅǍȺ >țǸɃȡǪǍȺ uǱǸɅʌȡ̟Ǹɶ ṵuɅ>țuṶ Ṿ ʌțǸ ǪɐɃɳɐʔɅǱ ȡǱǸɅʌȡ̟Ǹɶ ʌțǍʌ 
ɃǍȶǸɾ ɃɐȺǸǪʔȺǸ ɶǸǪɐȓɅȡʌȡɐɅ f!ué ......................................................................................................... ɳ ᶷᶳ 

oɐʭ ǪǍɅ ʭǸ ʔɅǍɃǩȡȓʔɐʔɾȺʳ ɶǸȒǸɶ ʌɐ ɃǍʌǸɶȡǍȺɾ ǍɅǱ ʌțǸȡɶ ǪɐɶɶǸɾɳɐɅǱȡɅȓ ǱǍʌǍṤ ..... ɳ ᶷᶶ 

EǍʌǍǩǍɾǸ ȓǸɅǸɶǍʌȡɐɅ ʭɐɶȶ̠ɐʭ Ȓɐɶ ɾʔɳɳɐɶʌȡɅȓ ññǩE ɶȡɾȶ ǍɾɾǸɾɾɃǸɅʌɾ........................ ɴ ᶮᶯ 

Poster Presentations: Session 5  ................................................................................................................... 204  

fɶɐɃ >o!E! ʌɐ >o!¶MÃṝ Ǎ ɶǸȒǸɶǸɅǪǸ ɾʳɾʌǸɃ Ȓɐɶ ǪțǍɶǍǪʌǸɶȡɾǍʌȡɐɅ ǱǍʌǍ 
ɃǍɅǍȓǸɃǸɅʌ ......................................................................................................................................................ᶰᶮ ʂ

¬ȡɅȶǸǱ EǍʌǍ ñǪțǸɃǍ éǸɳɐɾȡʌɐɶȡǸɾ Ȓɐɶ uɅʌǸɶɐɳǸɶǍǩȺǸ EǍʌǍ ñɳǍǪǸɾ .................................. ɴ ᶮ ʉ

EɐɃǍȡɅ ɐɅʌɐȺɐȓʳ Ȓɐɶ ɾțǍɶȡɅȓ ǱǍʌǍ ɶǸȺǍʌǸǱ ʌɐ ɾʔɾʌǍȡɅǍǩȺǸ ɃǸʌǍȺȺʔɶȓȡǪǍȺ ǍɅǱ 
ɃǍɅʔȒǍǪʌʔɶȡɅȓ ȡɅǱʔɾʌɶʳ ............................................................................................................................... ɴ ᶯᶮ 

ĆɾȡɅȓ ɃǍǪțȡɅǸ ȺǸǍɶɅȡɅȓ ʌɐ ̟ȺȺ ǱǍʌǍ ȓǍɳɾ ȡɅ ʌțǸ ʌɐʲȡǪȡʌʳ ǪțǍɶǍǪʌǸɶȡʽǍʌȡɐɅ ɐȒ 
ǪțǸɃȡǪǍȺɾ Ȓɐɶ ȺȡȒǸ ǪʳǪȺǸ ǍɾɾǸɾɾɃǸɅʌ ....................................................................................................... ɴ ᶯᶱ 

EǍʌǍ ɃǍɅǍȓǸɃǸɅʌ Ȓɐɶ ȡɃǍȓǸẁǩǍɾǸǱ ǪțǍɶǍǪʌǸɶȡɾǍʌȡɐɅ ɐȒ ᶰE ɃǍʌǸɶȡǍȺɾ .......................... ɴ ᶯᶵ 

EɐɃǍȡɅẁñɳǸǪȡ̟Ǫ ¬ǍɅȓʔǍȓǸ ṵEñ¬Ṷ Ȓɐɶ ¸ǍɅɐɃǍʌǸɶȡǍȺ éǸɳɶǸɾǸɅʌǍʌȡɐɅ............................. ɴ ᶰ ɸ

¸ǍɅɐæțǍɶɐɾṝ >ɐȺȺǸǪʌȡɐɅṞ ǪʔɶǍʌȡɐɅ Ἁ ɐɶȓǍɅȡʽǍʌȡɐɅ ȡɅʌɐ ɃǍǪțȡɅǸẁɶǸǍǱǍǩȺǸ ȒɐɶɃǍʌ ɐȒ 
¸¶ɾ ǱǍʌǍ ................................................................................................................................................................ ɴ ᶰᶴ 
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æ!é> ɶɐǍǱɃǍɳ Ȓɐɶ ɅǍɅɐɃǍʌǸɶȡǍȺɾ Ṿ ǸʲɳȺɐɶȡɅȓ țɐʭ æ!é> ǪǍɅ ǪɐɅʌɶȡǩʔʌǸ Ƀɐɾʌ 
ʔɾǸȒʔȺȺʳ .................................................................................................................................................................... ɴ ᶱᶳ 

¸ǍɅɐ¶ǸɾʔɶǸfɶǍɅǪǸṝ ! ñȡɅȓȺǸ MɅʌɶʳ æɐȡɅʌ Ȓɐɶ ñʌɶʔǪʌʔɶȡɅȓ ʌțǸ ¸ǍɅɐɃǍʌǸɶȡǍȺɾ 
uɅǱʔɾʌɶʳ ǍɶɐʔɅǱ >ɐɃɳǍɶǍǩȺǸ ǍɅǱ ¶ɐɶǸ éǸȺȡǍǩȺǸ EǍʌǍ ............................................................ ɴ ᶱᶶ 

ĆʌȡȺȡʽȡɅȓ uɅ ʬȡʌɶɐ ǪʳʌɐʌɐʲȡǪȡʌʳ ǱǍʌǍ ɐȒ ǍǱʬǍɅǪǸǱ ɃǍʌǸɶȡǍȺ ȡɅ ȺȡȒǸ ǪʳǪȺǸ ǍɾɾǸɾɾɃǸɅʌ ǍɅǱ 
țʔɃǍɅ ɶȡɾȶ ǍɾɾǸɾɾɃǸɅʌ ................................................................................................................................. ɴ ᶲᶯ 

¶ǍȶȡɅȓ ÃM>E ÿǸɾʌ gʔȡǱǸȺȡɅǸɾ ǍɳɳȺȡǪǍǩȺǸ Ȓɐɶ ¸ǍɅɐɃǍʌǸɶȡǍȺɾ ǍɅǱ !ǱʬǍɅǪǸǱ 
¶ǍʌǸɶȡǍȺɾ Ṿ !ǪʌȡʬȡʌȡǸɾ ǩʳ ʌțǸ ¶ǍȺʌǍ uɅȡʌȡǍʌȡʬǸ ǍɅǱ ¶!>é!¶N ................................................ ɴ ᶲ ʃ

ÿțǸ M> ñǍȒǸ Ἁ ñʔɾʌǍȡɅǍǩȺǸ ǩʳ EǸɾȡȓɅ ṵññǩEṶ ȒɶǍɃǸʭɐɶȶṝ ÿɐʭǍɶǱɾ ʌțǸ ȡɃɳɶɐʬǸɃǸɅʌ 
ɐȒ ȡʌɾ ɶǸȺǸʬǍɅǪǸṞ ɶǸȺȡǍǩȡȺȡʌʳ ǍɅǱ ɐɳǸɶǍǩȡȺȡʌʳ ........................................................................................ ɴ ᶲ ʉ

ñǍȒǸ ǍɅǱ ñʔɾʌǍȡɅǍǩȺǸ ǩʳ EǸɾȡȓɅ ñʌɶǍʌǸȓȡǸɾ Ȓɐɶ ʌțǸ oᶰᶮᶰᶮ ñĆ¸ñou¸M ǪǍɾǸ ɾʌʔǱȡǸɾ
 ..................................................................................................................................................................................... ɴ ᶳ ɲ

EǸǪȡɾȡɐɅ ñʔɳɳɐɶʌ ñʳɾʌǸɃ Ȓɐɶ ññǩE ȡɅ ʌțǸ ǸǍɶȺʳ ȡɅɅɐʬǍʌȡɐɅ ɾʌǍȓǸɾ ................................. ɴ ᶳ ɸ

>țǍȺȺǸɅȓǸɾ ȡɅ æɶǸǱȡǪʌȡʬǸ ñʔɾʌǍȡɅǍǩȡȺȡʌʳ !ɾɾǸɾɾɃǸɅʌ ɐȒ ¸ɐʬǸȺ ¬ʔǩɶȡǪǍɅʌɾ ȒɐȺȺɐʭȡɅȓ 
ññǩE æɶȡɅǪȡɳȺǸɾ .................................................................................................................................................. ɴ ᶳᶴ 

ñǍȒǸ ǍɅǱ ɾʔɾʌǍȡɅǍǩȺǸ ǩʳ ǱǸɾȡȓɅ ɶɐǍǱɃǍɳɾṣ ! ȓȺȡɃɳɾǸ ɐȒ ʌțǸ !ñu¸! ǪǍɾǸ ɾʌʔǱȡǸɾ .. ɴ ᶳᶷ 

!ǱʬǍɅǪǸɾ ǍɅǱ ǪțǍȺȺǸɅȓǸɾ ɐȒ ñǍȒǸẁǍɅǱẁñʔɾʌǍȡɅǍǩȺǸẁǩẁrEǸɾȡȓɅṝ ÿțǸ ǪǍɾǸ ɐȒ țȡȓțẁ
ǸɅʌɶɐɳʳ ǍȺȺɐʳ ǪɐǍʌȡɅȓɾ .................................................................................................................................... ɴ ᶴᶯ 

ÿɐʭǍɶǱɾ Ǎ ɅǍɅɐẁɾɳǸǪȡ̟ǪṞ ɵʔǍɅʌȡʌǍʌȡʬǸ ǩǍɾǸǱ ǍɅǱ țʔɃǍɅ ǪǸɅʌɶȡǪẁññǩE !ɳɳɶɐǍǪțṝ 
!ɅʌȡǩǍǪʌǸɶȡǍȺ ɅǍɅɐǪɐǍʌȡɅȓɾ ǪǍɾǸ ɾʌʔǱʳ ............................................................................................. ɴ ᶴ ɸ

Poster Presentations: Session 6  .................................................................................................................... 267 

fɶɐɃ ñǪȡǸɅǪǸ ʌɐ éǸȓʔȺǍʌȡɐɅ Ṿ ÿțǸ ¸ǍɅɐoǍɶɃɐɅʳ ğțȡʌǸ æǍɳǸɶ ɐɅ ÿǸɾʌ gʔȡǱǸȺȡɅǸ 
EǸʬǸȺɐɳɃǸɅʌ ..................................................................................................................................................... ɴ ᶴ ʉ

EʔɾʌȡɅǸɾɾ ʌǸɾʌȡɅȓ ɐȒ țȡȓț ǍɾɳǸǪʌ ɶǍʌȡɐ ɅǍɅɐɃǍʌǸɶȡǍȺɾ ǍɅǱ ȡʌɾ ʔɾǸ Ȓɐɶ ǸʲɳɐɾʔɶǸ 
ǍɾɾǸɾɾɃǸɅʌ Ṿ ʌɐʭǍɶǱɾ ǍɅ ÃM>E ÿǸɾʌ gʔȡǱǸȺȡɅǸ ............................................................................. ɴ ᶵᶯ 

!ǱǍɳʌȡɅȓ ǪʔɶɶǸɅʌ ȡɅ ʬȡʌɶɐ ǸǪɐʌɐʲȡǪȡʌʳ ɾʌǍɅǱǍɶǱ ɃǸʌțɐǱɾ ʌɐ ǍȺȺɐʭ ɃɐɶǸ ɶǸǍȺȡɾʌȡǪ ǍɅǱ 
ǸɅʬȡɶɐɅɃǸɅʌǍȺȺʳ ɶǸȺǸʬǍɅʌ ǸʲɳɐɾʔɶǸ ǪɐɅǱȡʌȡɐɅɾ ............................................................................. ɴ ᶵ ɸ

¸Ǹʭ ǍɳɳɶɐǍǪț ɃǸʌțɐǱɐȺɐȓȡǸɾ ṵ¸!¶ɾṶ Ȓɐɶ țǍʽǍɶǱ ǍɾɾǸɾɾɃǸɅʌ ɐȒ ǪțǸɃȡǪǍȺɾ ǍɅǱ 
ɃǍʌǸɶȡǍȺɾ Ǎʌ țʔɃǍɅ ǩȡɐȺɐȓȡǪǍȺ ǩǍɶɶȡǸɶɾ ............................................................................................... ɴ ᶵ ʃ

ÿǸɾʌȡɅȓ ɅǍɅɐɃǍʌǸɶȡǍȺɾ ȡɅ ǪɐɃɳȺǸʲ ᶱE ȡɅ ʬȡʌɶɐ ȺʔɅȓ ɃɐǱǸȺɾ .................................................. ɴ ᶵ ʉ

!Ʌ ȡɃɳɶɐʬǸǱ !¬u ǸʲɳɐɾʔɶǸ ǪțǍɃǩǸɶ Ȓɐɶ țȡȓțǸɶ ǱǸɳɐɾȡʌȡɐɅ ǸȒ̟ǪȡǸɅǪʳ ǍɅǱ ɐɳʌȡɃȡʽǸǱ 
ɐɳǸɶǍʌȡɐɅɾ ............................................................................................................................................................ ɴ ᶶ ɲ

uɅ Ğȡʌɶɐ MȒȒǸǪʌ MʲʌɶǍɳɐȺǍʌȡɐɅ Ȓɐɶ oʔɃǍɅ éȡɾȶ !ɾɾǸɾɾɃǸɅʌ ɐȒ !ǱʬǍɅǪǸǱ ɃǍʌǸɶȡǍȺɾ ..ɴ ᶶᶯ 

=ɐɶɐɅ ɅȡʌɶȡǱǸ ɅǍɅɐɾțǸǸʌɾ ǪǍɅ ʌɶȡȓȓǸɶ ȺȡɳȡǱẁɃǸǱȡǍʌǸǱ ǍʔʌɐɳțǍȓʳ ȡɅ ȺʔɅȓ ǍȺʬǸɐȺǍɶ 
ǸɳȡʌțǸȺȡǍȺ ǪǸȺȺɾ .................................................................................................................................................... ɴ ᶶ ɸ
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fɐɶɃẁɾɳǸǪȡ̟Ǫ ɳɶɐɾɳǸǪʌȡʬǸ ǸɅʬȡɶɐɅɃǸɅʌǍȺ ɶȡɾȶ ǍɾɾǸɾɾɃǸɅʌ ɐȒ ȓɶǍɳțǸɅǸẁǩǍɾǸǱ 
ɃǍʌǸɶȡǍȺɾ ȡɅ MʔɶɐɳǸǍɅ fɶǸɾțʭǍʌǸɶɾ ..................................................................................................... ɴ ᶶ ʃ

=ȡɐȺɐȓȡǪǍȺ ɶǸǍǪʌȡʬȡʌʳ ǍɾɾǸɾɾɃǸɅʌ ɐȒ ȓɶǍɳțǸɅǸ ɐʲȡǱǸɾ ............................................................... ɴ ᶷ ɲ

éȡɾȶ ɃǍɅǍȓǸɃǸɅʌ ʌɐɐȺ ................................................................................................................................. ɴ ᶷᶱ 

!ǱʬǍɅǪȡɅȓ ʌțǸ ǱǸʬǸȺɐɳɃǸɅʌ ɐȒ ñǍȒǸẁǍɅǱẁñʔɾʌǍȡɅǍǩȺʳẁǩẁrEǸɾȡȓɅ ʌɐɐȺǩɐʲǸɾ Ȓɐɶ 
ǍǱʬǍɅǪǸǱ ɃǍʌǸɶȡǍȺɾṝ ɾȡɃȡȺǍɶȡʌȡǸɾ ǩǸʌʭǸǸɅ ʌțǸ ñĆ¸ñou¸M ÿȡǸɶ ᶯ ññǩE ǍɳɳɶɐǍǪț ǍɅǱ 
MǍɶȺʳᶲ!Ǳ¶Ǎ ÿȡǸɶ ᶰ ............................................................................................................................................. ɴ ᶷ ƫ

¬ǸǍɶɅȡɅȓ ȒɶɐɃ ñǍȒǸẁǩẁrEǸɾȡȓɅ Ȓɐɶ ñǍȒǸẁǍɅǱẁñʔɾʌǍȡɅǍǩȺǸẁǩẁrEǸɾȡȓɅṝ ¶ǍɳɳȡɅȓ ʌțǸ 
ǪʔɶɶǸɅʌ ȺǍɅǱɾǪǍɳǸ ɐȒ ñǍȒǸẁǩẁrEǸɾȡȓɅ ɶǸʬȡǸʭɾṞ ǪǍɾǸ ɾʌʔǱȡǸɾṞ ǍɅǱ ȒɶǍɃǸʭɐɶȶɾ .......... ɵ ᶮᶯ 

!ɳɳȺʳȡɅȓ ʌțǸ ññǩE ȒɶǍɃǸʭɐɶȶ Ȓɐɶ ʌțǸ ǱǸʬǸȺɐɳɃǸɅʌ ɐȒ ǩȡɐẁǩǍɾǸǱ æf!ñẁȒɶǸǸ 
ǍȺʌǸɶɅǍʌȡʬǸɾ Ȓɐɶ ʌǸʲʌȡȺǸ ǍɅǱ ɳǍǪȶǍȓȡɅȓ ɾǸǪʌɐɶɾ Ṿ ÿțǸ įǸɶɐf ǪǍɾǸ ɾʌʔǱʳ ..........................ᶱᶮ ɴ

éǸɾɳȡɶǍʌɐɶʳ ǱǸɳɐɾȡʌȡɐɅ ǸɾʌȡɃǍʌǸɾ ɐȒ ǍȡɶǩɐɶɅǸ ɳǸɶẁ ǍɅǱ ɳɐȺʳẁ̠ ʔɐɶɐǍȺȶʳȺ ǍǪȡǱɾ ṵæf!ñṶ 
ɳɐʭǸɶǸǱ ǩʳ MɅǍȺɐɾ >ȺɐʔǱ æȺǍʌȒɐɶɃ ..................................................................................................... ɵ ᶮ ɸ

uɅʬǸɾʌȡȓǍʌȡɅȓ ʌțǸ ȡɅ̠ʔǸɅǪǸ ɐȒ ɅǍɅɐɃǍʌǸɶȡǍȺɾ ɃǸʌǍȺ ǪɐɃɳɐɾȡʌǸ ɶǍʌȡɐɾ ɐɅ ʌțǸ ʌɐʲȡǪȡʌʳ 
ǍɅǱ ȡɅʌɶǍǪǸȺȺʔȺǍɶ ʔɳʌǍȶǸ ȡɅ ǸɳȡʌțǸȺȡǍȺ ǪǸȺȺ ȺȡɅǸɾ ............................................................................. ɵ ᶮ ʉ

MɾʌǍǩȺȡɾțȡɅȓ ʌțǸ ɃǸʌțɐǱɐȺɐȓȡǪǍȺ ǩǍɾȡɾ Ȓɐɶ ǸɅʬȡɶɐɅɃǸɅʌǍȺṞ țǸǍȺʌț ǍɅǱ ɾǍȒǸʌʳ ṵMoñṶ 
ȡɃɳǍǪʌɾ ǍɾɾǸɾɾɃǸɅʌẁ ÿțǸ ñĆ¸éuñM ǍɳɳɶɐǍǪț ................................................................................. ɵ ᶯᶯ 

uɃɳȺǸɃǸɅʌǍʌȡɐɅ ɐȒ ñǍȒǸẁǩẁrEǸɾȡȓɅ ṵñǩEṶ ǍɅǱ ñǍȒǸɶ ǍɅǱ ñʔɾʌǍȡɅǍǩȺǸ ǩʳ EǸɾȡȓɅ 
ṵññǩEṶ ʭȡʌțȡɅ ʌțǸ oǸǍȺʌțṞ ñǍȒǸʌʳ ǍɅǱ MɅʬȡɶɐɅɃǸɅʌ ṵoñMṶ æȺǍʌȒɐɶɃ ȡɅ ñɐʔʌț !ȒɶȡǪǍ
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ʭǸȺȺ Ǎɾ ǸȒ̟ǪǍǪʳ ǍɅǱ ɾǍȒǸʌʳ ʌǸɾʌȡɅȓ ɐȒ ɳʔȺɃɐɅǍɶʳ ǱǸȺȡʬǸɶǸǱ ǩȡɐẁǩǍɾǸǱ 
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Conference Challenges  

Climate Change, socioeconomic shifts and geopolitical developments impose  existential 
threat s to Europe and the world  and  are triggering an ever -growing number of polic ies 
and proposed strategic actions ; these result in complex challenges for materials R&I  to 
support all needs of the major materials innovation markets . 

A selection of high -level speakers highlight s R&I as well as regulatory requirements in 
ʌțǸ ȒɐɶɃ ɐȒ Ẏ>ɐɅȒǸɶǸɅǪǸ >țǍȺȺǸɅȓǸẏ presentations during the MaterialsWeek 2024.  

Conference delegates are then invited to further address these challenges in their 
discussions  and their oral and poster presentation s, in order to develop collaborative 
ideas on how to tackle the increasing complexity of interdisciplinary materials R&I to  
build sustainable  value chains of the future.   

  

Detailed Programme  

Date  Start  End  Title  Presenter  

18 June 09:20  09:40  
The EU Strategy on Advanced Materials for 
Industrial Leadership  

Jürgen Tiedje  

18 June 11:10 11:40 
Polymer materials are essential Ṿ and so is 
change  

Rolf Albach  

19 June 09:00  09:20  
The Need for International Test Methods 
for Industry, R&I and Regulation  

Anke Jesse  

20 Jun e 09:00  09:30  
Advanced Materials for a Sustainable 
Future through Digital Technologies  

Mark Kozdras  
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ÃɶǍȺ æɶǸɾǸɅʌǍʌȡɐɅɾṝ 
>ɐɅȒǸɶǸɅǪǸ >țǍȺȺǸɅȓǸɾ 



MaterialsWeek 2024  Book of Abstracts  GC_T02 
 

23 
 

æɐȺʳɃǸɶ ɃǍʌǸɶȡǍȺɾ ǍɶǸ ǸɾɾǸɅʌȡǍȺ ẁ ǍɅǱ ɾɐ ȡɾ ǪțǍɅȓǸ 

Rolf Albach 1 

Sustainability  is a licence to operate but green  is not enough: the reason for growth of 
polymer materials is the long -term low -weight performance and adaptability.  The  
transformation of the industry is outlined  for discussion.

 
1 German Chemical Society, Frankfurt  am Main , Gemany, r.albach@go.gdch.de  
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ÿțǸ ¸ǸǸǱ Ȓɐɶ uɅʌǸɶɅǍʌȡɐɅǍȺ ÿǸɾʌ ¶ǸʌțɐǱɾ Ȓɐɶ 
uɅǱʔɾʌɶʳṞ éἉu ǍɅǱ éǸȓʔȺǍʌȡɐɅ 

Anke Jesse 1, Laura Gross 1 Elisabeth Heunisch 2, Thomas 
Kuhlbusch 2 

1. Introduction        

Appropriate, clear and enforceable legislation is a key 
factor to push innovation and support  long -term 
investments. Legislation has to keep pace with 
innovative developments to enhance  citizens ẏ trust in 
innovation. This also includes having appropriate, recognised methods in place for 
determining legally required safety data.  Internationally standardised and harmonised 
ʌǸɾʌ ɃǸʌțɐǱɾ ǍɶǸ Ǎ ɳɶǸɶǸɵʔȡɾȡʌǸ ʌɐ ǩʔȡȺǱ ɳǸɐɳȺǸẏɾ ʌɶʔɾʌ ȡɅ ɾǍȒǸ ȡɅɅɐʬǍʌȡɐɅṣ ÃM>E ÿǸɾʌ 
Guideline (TGs) are internationally accepted test methods, help overcome global trade 
barriers and, hence, increase the compe titiveness of Europe an industry. The Malta 
Initiative  

In the Malta Initiative  representatives of European countries, several Directorates -
General of the European Commission, the European Chemicals Agency (ECHA), 
authorities, research institutions, NGOs, universities and industry work together on a 
voluntary and self -organised basis , hence without an official mandate . They work 
together to find possibilities for developing and amending the measurement and test 
methods required to enforce legislation (particularly in the field of chemicals). In order 
to make REACH enforceable for nanomaterials, the Malta Initiative com mitted itself in a 
first step to facilitating projects in which OECD Test Guidelines (TGs) are amended or 
developed for nanoscale substances. Other legislative areas, such as European 
regulations on biocides, cosmetics an d plastic food packaging also refer to some extent 
to the OECD TGs when it comes to safety assessments for nanomaterials and thus 
benefit from the amendments.  

The Malta Initiative  started  2017 on Malta during the Maltese EU Council Presidency . It 
asked the EU Directorate -General for Research and Innovation (DG RTD) to politically 
and financially support the development and amendment of the OECD TGs and 
Guidance Documents (GDs) to ensure that nano -specific issues are addressed. To 
achieve this, se veral projects were put to tender within the framework of Horizon 2020, 
the 8 th  EU Framework Programme for Research.  

2. The Malta Initiative Position Paper  

The Malta Initiative Position Paper  highlights that a strong European financial support is 
needed to support the validation and harmonisation of test methods and to coordinate 
the efforts towards OECD Test Guideline development. Experience has shown that 

 
1 Federal Ministry for the Environment, Nature Conservation, Nuclear Safety and  
Consumer Protection, Germany; Anke.Jesse@bmuv.bund.de  
2 Federal Institute for Occupational Safety and Health, Germany  

https://malta-initiative.org/
https://malta-initiative.org/what/
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adaptation and development of test methods require intensive effort (in terms of time, 
human and financial resources), which individual researchers, industrial actors or EU 
Member States cannot undertake alone. The experiences of the Malta Initiative show 
that a coordinated effort leads to successful and efficient TG development. Furthermore, 
a coordinated approach can be more effective and help avoiding duplication of work.   

3. Conclusions  

To support safe and sustainable innovation, help overcome trade barriers and make 
legislation enforceable we need a European Test Method Strategy , which includes  (a) 
funding of researchers for the development, validation and harmonisation of test 
methods, and  (b) an international platform for collaboration and exchange between 
stakeholders .  
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!ǱʬǍɅǪǸǱ ¶ǍʌǸɶȡǍȺɾ Ȓɐɶ Ǎ ñʔɾʌǍȡɅǍǩȺǸ fʔʌʔɶǸ 
ʌțɶɐʔȓț EȡȓȡʌǍȺ ÿǸǪțɅɐȺɐȓȡǸɾ 

Mark S. Kozdras 1 

Materials Week 2024 embodies key concepts of Safe and Sustainable by Design (SSbD), 
Industry Commons and Materials as a Science (MaaS).  These are core tenets of a novel 
way of developing new materials for a sustainable future in Europe and globally.  
Digitalization plays a critical role in realizing practical materials solutions for that future.  
Yet, digitalization has diverse forms, some of which are elaborated in this conference 
session on Materials Tools & Platforms for R&I Acceleration.  The emerging premise is 
that Materials Acceleration Platforms (MAPs), autonomous or self -driving materials 
laboratories, have considerable merit in accelerating the discovery and development of 
novel materials and devices, embedding sustainability principles, and reaching and 
engaging developed and developing nations.  The deployment of advanc ed methods 
including artificial intelligence, robotic automation and computational simulation and 
modeling will extend our capabilities beyond conventional scientific processes.  And, it 
will do it on an accelerated time scale.  The fact is that climate mi tigation, geopolitical 
realities and scarce resources are driving us to find higher performing alternative 
materials for a broad set of applications.  Digitally enhanced research and technology 
infrastructure is needed to make credible impact in health, ph arma, energy and 
electronics, and these sectors will benefit from investment in accelerated materials 
discovery.  

 

 
1 Natural Resources Canada,  Ottawa, ON, Canada , mark.kozdras@NRCan -RNCan.gc.ca  
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Session 1: Materials Week 2024 - Welcome & Setting the Scene  

Leading public and/or private decision -ɃǍȶǸɶɾ ʭȡȺȺ țȡȓțȺȡȓțʌ MʔɶɐɳǸẏɾ ǪʔɶɶǸɅʌ ǍɅǱ ȒʔʌʔɶǸ 
mix of policies pertaining to the role and use of materials in their diverse and complex 
value chains. By way of outlining the role of and expectations from materials R&I in the 
context of the relevant policies (e.g. Green Deal, Plastics Action Plan, Chips Act, Critical 
Raw Materials Act, Chemicals Strategy for Sustainability), the speakers will set the scene 
for the three -day MaterialsWeek 2024 Programme, and its diver se session topics.  

 
Detailed Programme  

Start  End  Title  Presenter  

09:00  09:10 Welcome to MaterialsWeek 2024  
Philippe Jacques & Steffi 
Friedrichs  

09:10 09:20  Welcome to Cyprus  

Demetris Skourides, 
Chief Scientist for 
Research, Innovation 
and Technology, 
Republic of Cyprus  

09:40  10:05 
Innovative Advanced Materials for Europe 
(IAM4EU) Ṿ A new EU Partnership to strengthen 
ʌțǸ MĆẏɾ ɾʌɶǍʌǸȓȡǪ ǪɐɐɳǸɶǍʌȡɐɅ ʭȡʌț ȡɅǱʔɾʌɶʳ 

Philippe Jacques  

10:05 10:50 
Panel Discussion Ṿ challenges and solutions to 
accelerate the time -to -market of green 
technologies enabled by advanced materials  

Moderator: Steffi 
Friedrichs  
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Session 2: Market Needs, Challenges & Opportunities for Materials 
R&I 

This session highlights the various, and very complex, value chains in which R&I for 
materials already plays an important role today or will play an increasing role in the 
future. As the demand for advanced materials continues to grow across industry sectors, 
there is a pressing need for materials research and innovation to address the evolving 
market needs.  

Key challenges in materials R&I, that represent and require a "mindset shift", include not 
only the change towards designing materials and processes for recycling, the switch to 
alternative raw materials from recycling processes, the innovative substitutio n of unsafe, 
unsustainable materials and a convergence of disruptive technologies (incl. Artificial 
Intelligence, Machine Learning).  

Speakers from both the public and private sector introduce the Market Needs, 
>țǍȺȺǸɅȓǸɾ ǍɅǱ ÃɳɳɐɶʌʔɅȡʌȡǸɾ ɳǸɶʌǍȡɅȡɅȓ ʌɐ ɃǍʌǸɶȡǍȺɾ éἉuṞ ǍɅǱ ǱǸɾǪɶȡǩǸ ʌțǸȡɶ ɳɶɐȲǸǪʌɾẏṞ 
ɐɶȓǍɅȡɾǍʌȡɐɅɾẏ ɐɶ ȡɅȡʌȡǍʌȡʬǸɾẏ ǪɐɅʌɶȡǩʔʌȡɐɅ ʌɐ ɃǸǸʌȡɅȓ ʌțǸɾǸ ǪțǍȺȺǸɅȓǸɾṣ 

 

Detailed Programme  

Start  End  Title  Presenter  

11:40 11:55 
SusChem as a Hub to support and monitor challenges 
and opportunities for sustainable supply chains  

Karaoglanoglou 
Lazaros  

11:55 12:10 
An Open -Innovation Platform for knowledge -based 
management of materials modelling workflows for 
industrial data  

Gerhard Goldbeck  

12:10 12:25 
Enhancing Collaboration and Innovation through 
DIGIPASS CSA and VIPCOAT Open Innovation Platform  

Salim Beiouettar  

12:25 12:40 
Navigating Challenges and Embracing Innovation: 
Managing Partnerships and Ecosystems for Circular 
Materials in the Chemical Industry  

Christian Seitz  

12:40 12:55 Are Your R&D Plans Big Enough?  Liza Shvyndzikava  

12:55 13:00 24/7 Poster Presentations   

Posters  

S02_P01 
Navigating challenges: the use of advanced materials in 
medical devices  

Susanne Resch  

S02_P02  AMULET Technology Roadmap  Marine Viale  

 

https://materials-week.org/wp-content/uploads/MW24_Abstracts_FINAL/S02_T01_KaraoglanoglouLazaros.pdf
https://materials-week.org/wp-content/uploads/MW24_Abstracts_FINAL/S02_T01_KaraoglanoglouLazaros.pdf
https://materials-week.org/wp-content/uploads/MW24_Abstracts_FINAL/S02_T02_GerhardGoldbeck.pdf
https://materials-week.org/wp-content/uploads/MW24_Abstracts_FINAL/S02_T02_GerhardGoldbeck.pdf
https://materials-week.org/wp-content/uploads/MW24_Abstracts_FINAL/S02_T02_GerhardGoldbeck.pdf
https://materials-week.org/wp-content/uploads/MW24_Abstracts_FINAL/S02_T03_SalimBeiouettar.pdf
https://materials-week.org/wp-content/uploads/MW24_Abstracts_FINAL/S02_T03_SalimBeiouettar.pdf
https://materials-week.org/wp-content/uploads/MW24_Abstracts_FINAL/S02_T04_ChristianSeitz.pdf
https://materials-week.org/wp-content/uploads/MW24_Abstracts_FINAL/S02_T04_ChristianSeitz.pdf
https://materials-week.org/wp-content/uploads/MW24_Abstracts_FINAL/S02_T04_ChristianSeitz.pdf
https://materials-week.org/wp-content/uploads/MW24_Abstracts_FINAL/S02_T05_LizaShvyndzikava.pdf
https://materials-week.org/wp-content/uploads/MW24_Abstracts_FINAL/S02_P01_SusanneResch.pdf
https://materials-week.org/wp-content/uploads/MW24_Abstracts_FINAL/S02_P01_SusanneResch.pdf
https://materials-week.org/wp-content/uploads/MW24_Abstracts_FINAL/S02_P02_MarineViale.pdf
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ñʔɾ>țǸɃ Ǎɾ Ǎ oʔǩ ʌɐ ɾʔɳɳɐɶʌ ǍɅǱ ɃɐɅȡʌɐɶ 
ǪțǍȺȺǸɅȓǸɾ ǍɅǱ ɐɳɳɐɶʌʔɅȡʌȡǸɾ Ȓɐɶ ɾʔɾʌǍȡɅǍǩȺǸ 

ɾʔɳɳȺʳ ǪțǍȡɅɾ 

Karaoglanoglou Lazaros 1, Ioanna Kostopoulou 2, Stelios Bikos 3, 
Antonis Kokossis 2 

1. Introduction  

The present paper will provide an overview of SusChem GR's initiatives and highlight its 
role as a hub for supporting and monitoring challenges and opportunities in sustainable 
supply chains for materials and products generation.  SusChem is the European 
Technology Platform for Sustainable Chemistry  which operates as  a forum that brings 
together industry, academia, governmental policy groups and the wider society.  It aims 
to implement the vision for a competitive and innovative Europe, where sustainable 
chemistry and biotechn ology collectively will provide solutions for the future generation  
of process and products . This vision is pursued through priority areas, led by industries, 
including Resource and Energy Efficiency, Water Use and Management, Raw Materials, 
Smart Cities, Enabling Technologies, and Education.  

2. SusChem GR [1]  

SusChem GR , which was founded in 2016  by the National Technical University of Athens 
(IPSEN Unit) , is one of the 17 National Technology Platforms , which are members of 
SusChem ETP. During its lifetime, it brought together  national stakeholders and fostered 
a two -way communication at the European level ; by promoting Greek priorities in the 
European research agenda for sustainable chemistry ; and by advancing the national 
strategy for sustainable chemistry according to the European vision. Its members 
include the Hellenic Association of Chemical Industries, the Centre for Renewable 
Energy Sources, the Greek Association of Environmental Protection Companies, the 
Association of Greek Chemists, the Hellenic Association of Chemical Engineers, the 
Panhellenic Union of Bioscientists, the Hellenic Coatings Association and the General 
>ɐɅɾʔɃǸɶɾẏ !ɾɾɐǪȡǍʌȡɐɅ ɐȒ gɶǸǸǪǸṣ 

SusChem GR a ctively has been support ing  and encourag ing  SMEs to participate in EU 
projects  and provide training and education services . It is  also responsible for 
exchanging information within the SusChem network, other Member States , the EU 
Commission and any other organisation that may be of interest to the SusChem 
activities.  

 
1 National Technical University of Athens; School of Chemical Engineering; Industrial Process 
Systems Engineering Unit; lkaraog@chemeng.ntua.gr   
2 National Technical University of Athens; School of Chemical Engineering; Industrial Process 
Systems Engineering Unit  
3 SusChem GR; https://suschem -gr.org  



MaterialsWeek 2024  Book of Abstracts  S02_T01 
 

31 
 

3. SusChem GR as partner of IRISS Project [2]  

ẌIRISS Ṿ International ecosystem for accelerating the transition to Safe -and -Sustainable -
by -Design (SSbD) materials, products and processes ẍ, is a three -year project, start ed in 
¦ʔɅǸ ᶰᶮᶰᶰṣ uʌ ȡɾ ȒʔɅǱǸǱ ǩʳ ʌțǸ MĆẏɾ ȒɶǍɃǸʭɐɶȶ ɳɶɐȓɶǍɃɃǸ Ȓɐɶ ɶǸɾǸǍɶǪț ǍɅǱ ȡɅɅɐʬǍʌȡɐɅṞ 
Horizon Europe . Within the project duration a  permanent structure will be built for long -
ʌǸɶɃ ɐɳǸɶǍʌȡɐɅ ɐȒ ǸɾʌǍǩȺȡɾțǸǱ ǸʲɳǸɶʌẏɾ ɅǸʌʭɐɶȶ ʭȡʌț ʌțǸ ȡɅʬɐȺʬǸɃǸɅʌ ɐȒ ʭȡǱǸɶ 
communities . SusChem GR as one of the 4 NTPs attending as partners to the project, 
and as a regional hub, coordinates the dissemination activities for South -West region; 
communicates the current SSbD related initiatives in the region; contributes to the 
identification of the information, training and education gaps and overall, supports the 
integration of the SSbD framework into the roadmap of the Chemical Industry and the 
national research and innovation policy agendas. Moreover, it fosters the establishment 
of a sustainable network for long -term collaboration among network members, 
exte nding engagement to partners beyond the consortium, both during and beyond 
the project's duration. Additionally, the priority value chains at both national and project 
levels has already been identified, and an action plan has been developed to 
communicate the SSbD concepts relevant with these value chains to national 
stakeholders and to explore the crucial issues for each value chain.  

4. SusChem and Sustainability Section of European Federation of 
Chemical Engineering (EFCE)  

Sustainability has been identified by EFCE, as a driving force to develop new business 
models that promote interactions in the context of circular economy. Chemical 
engineering emerges as a core discipline to scale up lab chemistry into industrial -scale 
pr ocesses, to screen processes for overall economic viability, to upscale waste to valuable 
feedstocks, and to target material and energy efficiency using a wide variety of 
technologies in process, energy, and systems integration. To that purpose, EFCE has 
prepared the formation of a new section with a vision to promote the rebuilding of 
industry, using a systemic and holistic approach and addressing the critical challenges 
of sustainable development as a coordinated working party. SusChem infrastructure 
and network is expected to play a key role in the activities of the Section, bringing the 
state -of -the art view of Chemical Industry on the sustainability challenges and 
contributing to the exchange of knowledge and experiences.  

5. Conclusions  

SusChem NTPs are anticipated to play a pivotal role in the transition toward Safe -and -
Sustainable -by -Design innovation, addressing a societal imperative by ensuring a toxic -
free environment and resource preservation.  Considering the complexity inherent in 
adopting a system and lifecycle approach for this transition, SusChem NTPs can serve as 
catalysts between industry, academia, and policymakers , provid ing access to  the 
essential tools, knowledge, and networking capabilities necessary for decision making 
to  address this challenge.  
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!Ʌ ÃɳǸɅẁuɅɅɐʬǍʌȡɐɅ æȺǍʌȒɐɶɃ Ȓɐɶ ȶɅɐʭȺǸǱȓǸẁ
ǩǍɾǸǱ ɃǍɅǍȓǸɃǸɅʌ ɐȒ ɃǍʌǸɶȡǍȺɾ ɃɐǱǸȺȺȡɅȓ 

ʭɐɶȶȒȺɐʭɾ Ȓɐɶ ȡɅǱʔɾʌɶȡǍȺ ǱǍʌǍ 

Gerhard Goldbeck 1, Otello M Roscioni 1, Jesper Friis 2, Francesca 
Lønstad Bleken 2, Owain Beynon 3, Adham Hashibon 3, Louis 

Ponet 4, Michael Noeske 5 

1. Introduction  

Understanding the properties of complex materials through materials modelling has 
been the drive for intense research in the field of numerical simulations for almost 100 
years [1]. The advances made in computer hardware and simulation software now allow 
capturing the behaviour of materi als down to any desired/required level of interactions 
(continuum, mesoscopic, atomistic or electronic) and at scales extending from nano - to 
macroscopic. Modern computational materials science relies heavily on automated 
complex numerical procedures, invo lving multi -step processes and on the integration of 
different simulation software. While workflow managers exist to automate, execute, and 
track materials modelling workflows, a steep learning curve still exists for utilising 
materials modelling effective ly. Moreover, multi -model/multi -scale simulations coupling 
or linking different models and operating at different length and time scales require a 
level of expertise that is rarely mastered by a single individual. Finally, reproducibility of 
numerical simu lations and validation of modelling strategies are often poorly addressed 
in the published literature, e.g. by lack of a standard format for sharing technical details. 
Therefore, the need arises to better manage, document and retrieve workflows, exposing 
the physical predictions to end -users without prior knowledge of theoretical models or 
specific software.  

2. The OpenModel platform  

The Open -Innovation Platform developed in the OpenModel project [2] addresses the 
challenges of managing materials modelling workflows by using semantic technologies 
for storing, documenting, retrieving, and executing them. An ontology -based simulation 
pla tform has been developed, which includes a workflow ontology, a big -data curation 
database, integration of third -party software, and a workflow runner/executor. The 
OpenModel platform delivers accurate, validated, and traceable simulation workflows 
and use s ontologies to formalise the knowledge required to use materials modelling. On 
top of that, a semantic description of input and output datasets delivers Findable, 
Accessible, Interoperable, and Reusable (FAIR) data which are fundamental for the 
digitalisa tion of industry. Validation and verification of materials workflows are 
performed with dedicated software, and the results attached to the workflows as 
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metadata. In this way the platform ensures the consistency of numerical predictions and 
the robustness of materials models.  

3. Workflow Builder  

The OpenModel software stack includes a semantic -based workflow builder that 
describes workflows as tasks exchanging datasets. This information is stored in a 
knowledge base and retrieved using high -level queries. It enables end -users to initiate 
computati ons without detailed knowledge of computational implementations. In case 
of conflicting requirements, an algorithm prioritises and supports selection among 
potential workflows. The exchange of data between tasks is provided by pipelines based 
on semantic m apping schemas plus parsing and serialisation plugins.  By storing 
workflows and datasets semantically in a knowledge base, new simulation workflows 
can be obtained as the builder can infer connections between heterogeneous tasks, 
providing new insights in to complex problems. The builder utilises the Elementary 
Multiperspective Material Ontology (EMMO) [3] as a conceptual framework for 
describing workflows at various levels of detail.  

4. Workflow Management  

The materials modelling workflows are executed using the AiiDA [4] Python 
infrastructure. The validation and verification services assess the logical consistency and 
integrity of workflows, ensuring accuracy in physical predictions by comparing 
simulation outputs to reference data. This approach enhances the creation of reliable 
and reproducible materials modelling workflows, crucial for informed decision -making 
in industrial contexts and for FAIR datasets creation from simulation outputs, which can 
be used  to interpret experimental data or for machine learning applications. By 
embracing semantic technologies and FAIR principles, OpenModel facilitates seamless 
integration and sharing of materials modelling data, contributing to the advancement 
of digital eco nomy principles and Industry 5.0 initiatives.  
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Figure 1: Extracting physical observables from molecular simulations involves setting up materials 
models, executing specialised software, and post -processing the resulting data. Managing these complex 

workflows and connecting them to metadata describing their phy sical accuracy and numerical 
consistency are among the objectives of the OpenModel project.  

5. Conclusions  

The OpenModel project has developed an Open -Innovation Platform which enables a 
knowledge -based approach to materials modelling workflows for industrial data. By 
leveraging semantic technologies, the project enables efficient management, validation, 
and sh aring of simulation workflows, ultimately bridging the gap between industrial 
challenges and actionable results. Through the creation of FAIR datasets and adherence 
to best practices, OpenModel fosters a collaborative environment promoting innovation 
and i nformed decision -making in materials science and the manufacturing industry.  
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S. Belouettar 1, H. A. Preisig 2, P. Klein 3, T. F. Hagelien 4, M. 
Horvat 5, N. Konchakova  6 

1. Introduction  

In the era of digitali sation and Industry 5.0, the innovation  paradigm has evolved to 
embrace collaborative frameworks that transcend traditional boundaries  [1]. By 
showcasing VIPCOAT's developments towards Industry 5.0 through Quadruple Helix 
Open Innovation  [2,3], this presentation aims to inspire and inform industry stakeholders, 
policymakers, researchers, and practitioners on the potential of collaborative 
ecosystems to drive technological advancement and sustainable development in the 
protective coatings indust ry  and materials modelling and design more  broadly . 

2. Ontology -driven Open Innovation: Collaborative Pathways in 
Materials Science and Manufacturing  

Ontologies serve as structured representations of knowledge, facilitating 
interoperability and semantic understanding among diverse stakeholders  [4]. 
Incorporating ontological constructs into open innovation processes, this approach 
aims to streamline knowledge sharing, enhance data interoperability, and cataly se 
cross -disciplinary collaboration  [5]. Significant advancements have been made in 
developing ontologies across diverse domains encompassing coating, physical entities 
and processes, business -related  data, translation processes, and workflows. Key 
achievements include: i) the development of ontology tools facilitating ontology 
generation and updates, ii) the representation of physical entities and processes 
through knowledge graphs, and iii) the integ ration of business -related data into a 
Materials -based Business Case Ontology. Notable contributions include the 
harmonis ing the BPMN ontolog y with the EMMO , yielding a more comprehensive 
framework for workflows modelling, and the of a Translation ontology  tailored to 
address intricate relationships within B2B2B environments . [6] . 
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3. Ontology -Based Translation and Decision -Making in the 
VIPCOAT Open Innovation Platform  

The VIPCOAT architecture and platform facilitate group decision -making techniques 
and improve translation procedures in a business -to -business (B2B2B) setting. VIPCOAT 
simplifies commercial decision -making, translation procedures, and open innovation by 
fu sing BPMN standards with ontology -based workflows and serious gaming principles . 

4. Collaboration and Innovation through the VIPCOAT Open 
Innovation Platform .  

VIPCOAT draws from open innovation, interoperability principles, and an open 
simulation platform, providing a structured approach that facilitates seamless 
integration and communication among disparate systems, enabling more efficient and 
effective collabo ration. A critical component of the OIP is the integration of Business 
Process Model Notation (BPMN) workflows, powered by the Camunda engine, to 
support the innovation process from idea generation to project execution. This 
integration enhances transparen cy, efficiency, and collaboration across diverse 
stakeholders by providing standardised processes accessible to all users. Moreover, the 
event -driven workflow execution system, coupled with publish -subscribe patterns, 
ensures flexibility and scalability in  managing complex workflows. By incorporating the 
Quadruple Helix Model, roles for stakeholders from different sectors are defined, 
optimising teamwork, and identifying potential bottlenecks in the innovation process 
proactively.  Implementing custom BPMN and DMN editors, along with execution 
procedures, empowers users to create and deploy their applications seamlessly. 
Additionally, efforts have been made to ensure data interoperability through metadata 
standardisation and mapping to ontological concepts. This facilitates semantic 
interoperability, enabling meaningful data exchange and integration across different 
platforms and domains [7]. 
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Figure 2: Web -page summarizing collaboration contributions  and Simple BPMN workflow behind the 
process of project creatio n.  

5. Conclusions  

In conclusion, the emergence of collaborative frameworks in the era of digitalisation and 
Industry 5.0, exemplified by VIPCOAT's OIP, highlights the transformative power of 
Quadruple Helix Open Innovation. Through the integration of ontology -driven 
approaches, significant strides have be en made towards enhancing knowledge sharing, 
interoperability, and collaborative decision -making in the protective coatings industry 
and beyond.  

6. Acknowledgements  

The authors acknowledge funding from the Horizon 2020 research and innovation 
programme of the EU by grant agreement No. 952903, VIPCOAT  project, DIGIPASS CSA 
project under the Horizon Europe program, Grant Agreement No 101138510 and UKRI 
funding under grant number 10100819-DIGIPASS.   

7. References  

[1]: Costa, E. (2024). Industry 5.0 and SDG 9: a symbiotic dance towards sustainable 
transformation. Sustainable Earth Reviews, 7(1), 4.  

[2]: Konchakova, N., Klein, P., Lidorikis, E., Laskarakis, A., Cavalcanti, W. L., Friis, J., & VIPCOAT, 
M. (2022). Position Paper: Open Innovation in Horizon Europe. Zenodo.  



MaterialsWeek 2024  Book of Abstracts  S02_T03 
 

40  
 

ṳᶱṴṝ EẏuʌɶȡǍṞ MṣṞ Ἁ >ɐȺɐɃǩȡṞ >ṣ ṵᶰᶮᶰᶱṶṣ fɐɾʌǸɶȡɅȓ fǍɾțȡɐɅ MǪɐɾʳɾʌǸɃɾṝ ! èʔǍǱɶʔɳȺǸ oǸȺȡʲ-Based 
Model for European Sustainable Innovation. Systems, 11(9), 478.  

[4]: Magas, M., Kiritsis, D., Poveda -Villalón, M., Yang, L., Björling, S. E., & Rudenå, A. (2024). 
Ecosystem integration: the use of ontologies in integrating knowledge across 
manufacturing value networks. Frontiers in Manufacturing Technology, 4, 1331197.  

[5]: Klein, P., Preisig, H. A., & Konchakova, N. (2023). Translation Ontology of optimal Decision 
Making along a Distributed Production Chain by Example. In Computer Aided Chemical 
Engineering (Vol. 52, pp. 2095 -2100). Elsevier.  

[6]: Feltus, C., Nicolas, D., Kavka, C., Khadraoui, D., Belouttar, S., Konchakova, N., ... & Klein, P. 
(2023, September). Towards Enhancing Open Innovation Efficiency: A Method for Ontological 
Integration of BPMN and EMMO. In 2023 18th Conference on Computer Sc ience and 
Intelligence Systems (FedCSIS) (pp. 471 -479). IEEE. 

[7]: N. Konchakova, H. A. Preisig, C. Kavka, S. Belouettar, Bringing together materials and 
business ontologies for protective coatings. August 2022. DOI: 10.5281/zenodo.6962110.  

 



MaterialsWeek 2024  Book of Abstracts  S02_T04  

41 
 

¸ǍʬȡȓǍʌȡɅȓ >țǍȺȺǸɅȓǸɾ ǍɅǱ MɃǩɶǍǪȡɅȓ uɅɅɐʬǍʌȡɐɅṝ  
¶ǍɅǍȓȡɅȓ æǍɶʌɅǸɶɾțȡɳɾ ǍɅǱ MǪɐɾʳɾʌǸɃɾ Ȓɐɶ 
>ȡɶǪʔȺǍɶ ¶ǍʌǸɶȡǍȺɾ ȡɅ ʌțǸ >țǸɃȡǪǍȺ uɅǱʔɾʌɶʳ 

Christian Seitz 1 

In today's rapidly evolving business landscape, traditional chemical and material 
producers like BASF are facing an array of challenges. These challenges arise from 
legislative pressures, escalating raw material and energy prices, and ever -increasing 
custo mer expectations. To navigate this challenging environment, innovation has 
become the key to success. However, for an established player like BASF, the focus lies 
on process innovations as a means to adapt and thrive.  

One promising avenue for innovation lies in the development of technologies for 
circularity. These technologies enable the establishment of new raw material sources 
and the closure of material loops, contributing to a more sustainable and efficient 
product ion process. In this context, BASF has recognized the importance of forming new 
partnerships and ecosystems that include recycling companies and regulators. These 
collaborations are essential for harnessing the potential of circularity and overcoming 
the c hallenges that come with it.  

This presentation aims to shed light on the significance of effectively managing these 
newly emerging partnerships and ecosystems. By delving into current examples from 
BASF's innovation pipeline, the contribution will highlight the strategies and approach es 
employed by the company to address the challenges of the evolving business landscape. 
The examples will showcase the successful integration of circularity technologies, 
effectively leveraging partnerships, and navigating regulatory frameworks.  

Furthermore, the presentation will touch upon additional aspects that can be 
incorporated, such as the role of digitalization in enabling circularity, the importance of 
stakeholder engagement, and the potential economic benefits that can be derived from 
ci rcular business models. By examining these key aspects, the presentation aims to 
provide valuable insights and practical lessons for other stakeholders in the materials 
arena.  

The contribution will emphasize the significance of effectively managing these 
partnerships and ecosystems using three current examples from BASF's innovation 
pipeline.  
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1. Introduction  

The advanced materials market is expected to significantly grow over the next 5 -8 years. 
The opportunities are there, but are the European companies ready to take them? 
Research shows that the European industry is behind in terms of investments, start -ups, 
and  patents.  

There are a number of technical challenges that the advanced materials market faces, 
but without solving the problems listed above, it would be difficult to overcome the 
technical challenges and keep the leading innovation position in the market.  

The goal of my presentation is to bring attention to opportunities, show underlying 
challenges of the advanced materials market, and share potential ways to solve these 
challenges.  

2. Current State of the Advanced Materials Market, Its Trends and 
Challenges  

To give some examples of advanced materials market growth, according to Statista, the 
global market size for composites was 86.4 billion U.S. dollars in 2020 and will amount to 
145 billion U.S. dollars in 2028. BCC Research claims that the global market fo r advanced 
aerospace materials is expected to grow from $26.4 billion in 2023 to $39 billion by the 
end of 2028. According to the European Commission, global demand for batteries is set 
to increase 14 -fold by 2030. Revenue in the semiconductors market is p rojected to reach 
US$613bn in 2024, it is expected to show an annual growth rate (CAGR 2024 -2027) of 
6.3%, resulting in a market volume of US$736bn by 2027.  

While the markets of various advanced materials are growing, there is also a number of 
existing technological challenges that need to be solved to secure a sustainable and 
prosperous future:  

1) process optimisation  
2) decarbonisation  
3) mass customisation  
4)  zero defect production  
5) circular economy  
6) multi -materials processing  
7) new materials processes.  
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3. The European Advanced Materials Industry and Challenges It 
Faces  

The European Union and its companies have all the chances to utilise the opportunities 
as they have the highest share of innovation leaders (41.9%), followed by China with 17.4%, 
and Japan with 11.5%. The US has only 4.5% of innovation leaders in this area . Another 
advantage for the EU is coming from a balanced industry ecosystem in advanced 
materials with a share of 13.7% resident companies.  

However, the US takes a lead in the biggest and the most diverse start -up ecosystem, 
both in terms of the share of start -ups (around 50%) in advanced materials, and in terms 
of the share of capital raised (69.7%). The EU accounts only for 18.6% of start -up s, which 
is less than half of that of the US, and only 6.3% of raised capital. This is a big issue for the 
EU because start -ups may offer more radical innovations, they are usually more agile and 
responsive to disruption in the market.  

Another challenge lies in the fact that the EU industrial R&I investments on advanced 
materials are not even half of those in the United States of America (EUR 19.8 billion 
investment in 2020 compared to EUR 50.3 billion).  

ÿțǸɶǸẏɾ ǍȺɾɐ Ǎ ɶȡɾȡɅȓ ȓǍɳ ȡɅ ɳǍʌǸɅʌɾṝ ʌțǸ MĆ ǍǪǪɐʔɅʌɾ Ȓɐɶ ᶯᶳụ ɐȒ ɳǍʌǸɅʌɾ ȡɅ ǍǱʬǍɅǪǸǱ 
materials while the US has 28% and Japan ṽ24%. The patent trend is rising in the US, 
China and Japan, but it remains stable in Europe.  

Another important factor among many others acknowledged by the European 
Commission is the gap between groundbreaking research and industrial application 
which influences collaboration and strategic alignment, preventing the integration of 
advanced material s into industries.  

All these factors combined pose a threat to the leading positions of European companies 
in the advanced materials market.  

4. Insufficient Investments  

The U.S. has a more developed capital market and a more specialised banking sector. 
VCs in the US tend to risk more and they also have stronger relationships with 
corporates. It allows American companies to be more efficient with investments.  

It is difficult for the EU to compete with the quantity of the US investments due to certain 
peculiarities. That means the European companies need to find other ways to overcome 
the problem of limited financial resources:  

¶ taking a more agile approach to innovation management;  
¶ decreasing a level of bureaucracy and decentralising innovation;  
¶ supporting start -ups and spin -offs that are able to develop radical innovations 

needed by the market;  
¶ taking a more proactive approach in fostering innovation and relying less on the 

government, regulations and their initiatives;  
¶ taking novel approaches to develop innovations and collaborate with other 

organisations.  
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5. Collaboration as the Solution  

One of the solutions to the problem of limited resources is collaboration with other 
entities. However, willingness to collaborate should come from all stakeholders to be 
truly effective.  

The European Union government is paying a lot of attention to the question of 
cooperation between the industry, academia and other players. AMI2030 is a great 
example of an initiative designed to unite organisations from various European 
countries.  

Yet, this should not be the only solution. Collaboration should happen not only on the 
macro level, but also on the micro level. Keeping in mind the gap between 
groundbreaking research and industrial application, it is important to build bridges 
between en terprises and universities, and the initiative should be taken from both sides.  

The companies might work towards:  

¶ creating more industry -focused research centres at the universities;  
¶ investing more into collaboration with students that might later become their 

employees;  
¶ working with smaller, more applied universities across Europe and other 

countries that are not included in Top 100 universities;  
¶ popularising science and making it more appealing to the younger generation;  
¶ supporting university spin -offs.  

Universities also need to move towards the industry and their challenges, as universities 
are also a part of the market economy. Losing market share leads to decreasing profits 
and taxes, which academia will also feel as cuts in programs and grants.  

One of the main missions of Disruptiv is supporting collaboration between academia 
and the industry, to foster innovation and creativity, help the different parties in the 
process understand each other and find reliable partners by utilising novel approach es 
and frameworks.  

6. Conclusions  

The advanced materials market offers big opportunities in its growth and perspectives 
while also setting challenges that have to be solved. However, for the European industry 
to succeed and keep its leading innovation position, it is important to overcome other 
problems such as insufficient investments and the gap in research.  

With limited resources, it is time to unite for all the stakeholders, including industry, 
academia and the government and become proactive in solving the challenges we face. 
At the end of the day, it is for our own benefit to be able to utilise the opportu nities the 
market gives. The data suggests that European firms need to step up or their R&D in 
advanced materials risks being insufficient to maintain market share.  
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Susanne Resch 1, Julia Voglhuber -Höller 1, Andreas Falk 1 

1. Introduction  

Advanced materials and its subgroup of nanomaterials enable the improvement and 
optimization of medical devices through targeted use. The special effects that these 
materials produce on the surface of certain products open up new possibilities for better 
treatment of patients. Still , the associated potential risks by using new, advanced 
materials should be controlled appropriately.  

While medical devices are generally highly regulated (e.g., through the Medical Device 
Regulation (MDR) [1] in the European Union), the incorporation of advanced materials 
can generate risks and safety concerns (both for humans and the environment) that 
ne ed to be addressed in order to achieve a predominantly beneficial use of advanced 
materials in medical devices and fully exploit their innovative potential.  

2. Methods  

=ǍɾǸǱ ɐɅ ǱǸɾȶ ɶǸɾǸǍɶǪțṞ ǸʲɳǸɶʌɾẏ ȡɅʌǸɶʬȡǸʭɾ ǍɅǱ ʭɐɶȶɾțɐɳɾṞ ʌțǸ ɶǸȺǸʬǍɅǪǸ ɐȒ ʌțǸ ¶Eé 
for advanced materials and nanomaterials was determined and gaps were identified. In 
addition, the relationship and links to other relevant guidance documents (e.g. ISO/TR 
10993-22) were elaborated . 

Next, safety concerns of selected advanced materials in medical devices were 
investigated along the value chain and the real -life applicability of the MDR was 
evaluated. The specific use cases were based on m edical devices with antimicrobial 
and/or filtering effect , namely: (i) f ace masks made from antimicrobial textiles with silver 
nanoparticles, (ii) p ersonal protective equipment based on textiles with an antiviral effect 
using zinc -oxide nanoparticles, and (iii) w ound dressings with improved wound healin g 
through advanced materials.  

In addition, the potential added value of the Safe-and -Sustainable -by -Design (SSbD) 
concept  to these use cases was investigated.  
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Figure 3: Methodological approach to evaluate the potential role of advanced materials in medical 
devices, their regulatory requirements as well as pre -market SSbD considerations to ultimately achieve 

safe and sustainable medical products along their value chain.  

 

SSbD is aimed at developing safer and more sustainable substances via an iterative  
approach initiated in the early phases of innovation. The concept focuses on chemical 
substances and materials and covers their  entire life cycle. It also incorporates safety and 
sustainability aspects into processes and related end products to ensure the  protection 
of human health and the environment in all life cycle phases while balancing socio -
economic aspects.  The designated task for SSbD is to support achieving the  obje ctives 
set in the European Green Deal. The SSbD  framework [ 2] published by the European 
Commission's  Joint Research Centre in 2022 describes the holistic  approach in five steps, 
focusing on chemicals and  materials; ultimately, the concept can be applied to  R&D&I in 
all sectors, including the medical sector and medical devices . 

Putting SSbD into practice by designing advanced materials as safe and sustainable as 
possible requires tools and models that enable the assessment of material properties 
such as reactivity, inflammatory and cytotoxicity potential . The HARMLESS SSbD 
framework b uilds on three pillars: (i) safer materials and products, (ii) safer production 
processes and safer use , and  (iii)  end -of -life . It is a stage -gate model with an 
implemented life cycle thinking approach that  takes into account safety and 
sustainability , includ ing  design principles and  different  tools . It evaluates the safety, 
sustainability and functionality of the advanced material in the ideation and business 
phase, the lab phase as well as the pilot phase. As pre -market approach, it supports 
implementing SSbD in early innovation phases. The potenti al impact of the HARMLESS 
SSbD framework was assessed with a medical device use case and lessons learned for 
its applicability in this sector could be derived.  

3. Conclusions  

There is a need to investigate  both benefits and risks associated with advanced materials 
in medical device development , not only to protect patients but also in a wider context 
to ensure the safe and sustainable use of new, advanced materials with (at least partly) 
unknown properties. The challenge lies in appropriate regulation that protects human 
health and the environment while not hindering innovation and market access, 
especially in Europe. The SSbD framework as a pre -regulatory approach supports a 
ho listic design approach that emphasizes not only functionality but also safety and 
sustainability in the early innovation phase. However, it remains to be determined how 
the medical device market can benefit from this innovative approach and to what extent 
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it can complement regulatory requirements without placing additional burdens on the 
medical device development process.  
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!¶Ć¬Mÿ ÿǸǪțɅɐȺɐȓʳ éɐǍǱɃǍɳ 

Marine Viale 1, Indira Altynbekova 1, Alexander Moreno 1, Emma 
Arussi 1, Aitor Hornés 1 

1. Introduction  

The tremendous increase in anthropogenic CO2 emissions arose after the Industrial 
Revolution until our days are bringing undesired climate changes at a rate steeper than 
predicted. European Climate Law includes a set of measures targeting net greenhouse 
gas emissions reductions of at least 55% by 2030, compared to 1990 levels, aiming to 
make Europe climate neutral by 2050. T hese changes will involve the radical 
ʌɶǍɅɾȒɐɶɃǍʌȡɐɅ ɐȒ ɃʔȺʌȡɳȺǸ ʬǍȺʔǸ ǪțǍȡɅɾṞ ȒɶɐɃ ɃǍʌǸɶȡǍȺ ǱǸʬǸȺɐɳɃǸɅʌ ʌɐ ʌțǸ ɳɶɐǱʔǪʌẏɾ 
End -of -Life. In this context, advanced lightweight materials  are  central in driving  the 
green and digital transition, recognized  as cr itical enablers for nine key Materials 
Innovation Markets that address  societal needs sustainably.  

The  Advanced Materials & manufacturing United for LightwEighT (AMULET) project 
(HORIZON 2020) aims to exploit the innovation potential of SMEs through a cross -
sectoral, funded knowledge exchange to create new value chains by fostering the 
penetration of advan ced lightweight materials (i.e., polymer -based composites (PBC), 
metallic alloys and ceramic matrix composites (CMC)) in different fields and sectors: 
automotive, aerospace and aeronautics, energy, and building.  

!¶Ć¬Mÿẏɾ ʌǸǪțɅɐȺɐȓʳ ɶɐǍǱɃǍɳ ǍȡɃɾ ʌɐ ȡɅȒɐɶɃ ǱǸǪȡɾȡɐɅ-makers about the drivers, 
challenges and innovations related to lightweight materials in four different industrial 
sectors . This information will provide relevant technological insights about the 
developments being made in these sectors, allowing the elaboration of better policies 
as well as providing recommendations on which developments are more suitable to be 
prioritized.  

The technology roadmap was developed using information from  four  sectoral 
workshops involving over 50 stakeholders covering various stages of the value chain. This 
data was completed with detailed  bibliographic research.  

2. The Automotive sector  

The recent EU legislation, including the EU Climate Law, Fit for 55, and the EU Green 
Deal, underscores the global push to cut CO2 emissions and enhance resource 
efficiency. In the automotive sector, lightweighting has gained prominence to meet the 
ambitio us target of 60 gCO2/km by 2030. Advanced lightweight materials offer a 
solution, showing promise in mitigating these additional aspects and even optimizing 
CO2 emissions for ICEs vehicles.  

Studies indicate that a 10% weight reduction leads to a 14% improvement in electric 
range and a 6 -8% decrease in CO2 emissions and fuel consumption. Transitioning to eco -

 
1 BAX, Marine Viale, Barcelona, Spain, m.viale@baxcompany.com  
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friendly automotive sectors requires sustainable practices, with lightweight materials to 
extend  range, enhanc e safety, and impro ve energy efficiency.  

The automotive industry faces challenges in adapting to this transition, necessitating 
eco -design strategies and adjustments in manufacturing processes to incorporate 
renewable, bio -based, and recycled materials. Innovations such as thermoplastic 
materials , embedded sensors for predictive maintenance, and design -for -disassembly 
contribute to sustainability. Circular strategies like recyclable polymers and bio -based 
materials facilitate the use of secondary materials.  

3. The Aerospace sector  

In response to the escalating demand within the aviation industry for advanced 
lightweight materials, several drivers are at play, including the need for high -
performance materials, adherence to fuel efficiency and emissions standards, capacity 
as well as maintenance cost optimization. Even a minor reduction in an aircraft's weight 
has the potential to yield reductions in fuel consumption and the associated CO2 
emissions.  

However, challenges persist, including supply chain vulnerabilities for critical raw 
materials and energy usage in manufacturing processes.  Standardizing testing and 
certification for new materials in safety -critical components involves significant time and 
cost, impacting technology adoption.  

Despite these challenges, material science is advancing with vigo ur. Nanotechnology is 
rapidly advancing, with nanocomposites growing at a 25% annual rate, enhancing 
aircraft components' durability and functionality. Multifunctional composites improve 
aircraft efficiency, while advanced modelling tools streamline design optimi sation.  
Substituting thermoset materials with carbon fiber composites reduces structural 
weight and long -term costs. Graphene -related materials (GRMs) exhibit versatility in 
constructi ng lightweight, robust, electrically and thermally conductive structures, with 
the potential for self - healing and a remarkable 70% weight reduction.   

4. The Energy  sector  

Energy is in the spotlight due to its key role in the transition to a zero CO2 emission 
society. The electrification of industrial and transport sectors is increasing the demand 
by an average of 2.4% per year. This concern extends beyond just considering C O2 
emissions and encompasses the materials that will be used for the transition.  

Wind turbine technology demonstrates  this  where PBC s constituting 16% of a wind 
turbine generator's weight  have enabled the development of larger and more resilient 
blades  (e.g., GE Haliade X ). Nonetheless, the recycling and circularity of these composites 
present intricate challenges . Consequently, there's a growing trend towards the 
development of biodegradable materials. Affordable lightweight materials are essential 
to challenge existing technologies and align with Sustainable Development Goal 7, 
focusi ng on "affordable and clean energy."  

An efficient  value chain, prioritizing both cost and emission reduction, is essential . 
Streamlining manufacturing through local regulations and optimised transport 
networks in Europe is instrumental in addressing this challenge. Expanding beyond 
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energy generation, the effective storage of surplus energy, a critical aspect in the era of 
renewable energies, is vital .  

5. The Building  sector  

The construction sector is known for its energy -intensive nature, demanding vast 
amounts of raw materials and natural resources. Additionally, the sector generates 
considerable waste and often operates inefficiently in terms of energy. In response, the 
ind ustry is placing a higher emphasis on sustainability, focusing on life cycle 
assessments, minimising environmental impacts, and using recyclable, energy -efficient 
products.  

However, challenges remain, like recycling difficulties, reliance on distant raw materials, 
and adapting to climate change. Research suggests solutions such as designing 
recyclable products, locali sing material sourcing, and introducing self -healing materials 
to mitigate greenhouse gas emissions and improve sustainability.   

Regulatory requirements for the construction sector are also indispensable , addressing 
issues from energy inefficiency to safety  requirements.  The materials cost is comparably 
high and can be reduced with the use of lightweight materials . The durability and 
performance of construction materials are important  for extending building lifespans 
and reducing repair and replacement frequency. Lightweight materials offer speed and 
efficiency in construction, saving labor and transportation costs, and enabling inno vative 
designs.  

6. Conclusions  

Innovative lightweight materials are paving the way in diversifying innovative 
advancements globally at a phenomenal pace. These materials are part of the solution 
to the global challenges offering higher performance during use, lower cost, resource, 
and e nergy efficiency considering the end -of -life performance.  Global trends toward 
CO2 reduction and resource efficiency have significantly increased the importance of 
this topic over the last years.  

Advanced lightweight materials are crucial for reali sing  sustainable growth of all four 
sectors under study: automotive, aviation, energy and building ṣ !¶Ć¬Mÿẏɾ ʌǸǪțɅɐȺɐȓʳ 
roadmap emphasises the relevance of advanced lightweight materials to contribute to 
MʔɶɐɳǸẏɾ ǪɐɃɳǸʌȡʌȡʬǸɅǸɾɾ ǩʳ ȡɅǪɶǸǍɾǸǱ ɾʔɾʌǍȡɅǍǩȡȺȡʌʳ ɾʌǍɅǱǍɶǱɾ ǍɅǱ ɳɶɐʬȡǱǸɾ Ȓȡɶɾʌ-hand 
information to decision -makers.  

The authors would like to acknowledge the funding of the European Commission for 
the following project "AMULET Horizon 2020" under grant agreement Nº101005435  
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Session 3: Digital Innovation - Catalysing the Green & Digital 
Transition for Innovative Advanced Materials and Products  

This Session is organised by the Horizon Europe DigiPass CSA, whose overarching goal 
is to support EU materials communities on their transition towards a green and digital 
future, irrespective of their current digital maturity level. The aim of DigiPass is  to elevate 
the digital maturity of these communities by providing clear guidance and tools 
supporting the implementation of digitalised circular business models that rely on safe 
and sustainable Innovative Advanced Materials (IAM) and product manufacturin g. This 
objective builds upon the Advanced Materials Initiative 2030 (AMI2030) and the up -
coming partnership on Innovative Advanced Materials for EU (IAM4EU).  

The main objective of the session is to initiate collaboration among different ongoing 
EU-wide and national projects and initiatives focused on digitalisation of IAM´s 
development and manufacturing. The session aims to foster homogenisation and 
standardisa tion within the IAM ecosystem as a necessity for the introduction and 
utilisation of open innovation processes and Digital Materials and Product Passports 
(DMP, DPP) for a diverse range of industrial applications.  

Specific objectives of the session are to delve into the needs, requirements, and 
challenges pertaining to:  

¶ Requirements on an EU -wide federated digital platform supporting DMP/DPP 
utilization and to facilitate the design and manufacturing of IAMs.  

¶ Identification of common themes and scientific/technical interests shared among 
ongoing EU projects that align with the objectives and vision of the DigiPass CSA 
initiative.  

¶ preparation of an initial action plan on the collaboration of DigiPass and related 
projects and initiatives.  

Presentations and posters will also cover the following topics:  

¶ Digitalisation of workflows in materials R&I along value chains,  
¶ Digital Materials and Digital Product Passports (DMP/DPP),  
¶ Data -handling, -storage, Ṿ management (e.g. Industry Commons)  
¶ Circular business models.  

 

Detailed Programme  

Start  End  Title  Presenter  

14:30 14:55 tbc  Victoria Petrova  

14:55 15:05 
DigiPass: Knowledge Valorisation for Innovative 
Advanced Materials Design and Development  

Natalia Konchakova & 
Peter Klein  

15:05 15:10 Session / Cooperation/ Collaboration  
Natalia Konchakova & 
Peter Klein  
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15:10 15:20 
Platform MaterialDigital: Enhancing Scientific 
Collaboration within the MSE Community  Jörg Schaarschmidt  

15:20 15:30 
PEPR DIADEM: Priority Equipment and Research 
Program on the development of innovative 
materials using artificial intelligence  

Fernando Lomello  

15:30 15:40 
IRISS Ṿ the International ecosystem for accelerating 
the transition to Safe -and -Sustainable -by -design 
materials, products and processes  

Emma Strömberg  

15:40 15:50 The use of analytical research infrastructures to 
support industrial innovation  

Ennio Capria  

15:50 15:55 Magnetic Multiscale Modelling Suite  Thomas Schrefl  

15:55 16:00 
DECODE: Cloud -connected Labs of Future for 
Energy Materials  

Kourosh Malek  

16:00 16:05 

Multiscale Characterisation and Simulation for 
Hydrogen Embrittlement Assessment: 
Development of an Open Knowledge Platform to 
Foster Capability Integration (HyWay)  

Napat Vajragupta  

16:05 16:10 
SiToLub Ṿ Simulation Tools for the design of safe 
and sustainable Lubricants  Francesco Pagano  

16:10 16:15 

CHEMATSUSTAIN: Implementing Innovative 
Methods for Safety and Sustainability Assessments 
of Chemicals and Materials Particularly at Nano 
Level in the European Union  

Jelena Barbir  

16:15 16:20 
AI-driven multiscale methodology to develop 
Transparent Wood as sustainable functional 
material using SSbD  

Päivi Kivikytö -Reponen  

16:40 16:45 
Battery manufacturing digital twin design in view 
of requirements for the digital product passport  

Martin Thomas Horsch  

16:45 16:50 
COST Action EuMINe Ṿ European Materials 
Informatics Network  

Francesco Mercuri  

16:50 17:05 24/7 Poster Presentations   

17:05 18:20 
Round Table / Fishbowl discussion: Materilas 
Digitalization, Digital Materilas & Product Passport  

Peter Klein, Franz Pirker, 
Salim Belouettar, Natalia 
Konchakova  

18:20 18:30 Collaboration actions/ Close Notes  all projects / participants  
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Posters  

S03_P01 
Ensuring regulatory Alignment in the R&I of Innovative 
Materials  

Steffi Friedrichs  

S03_P02  
CHIASMA Ṿ Accessible Innovative Methods for the Safety & 
Sustainability Assessment of Chemicals & Materials  

Tommaso Serchi  

S03_P03  
INSIGHT Ṿ Integrated Models for the Development and 
Assessment of High Impact Chemicals and Materials  

Dario Greco  

S03_P04  
PINK Ṿ computational approaches for industry -ready Safe -
and -Sustainable -by -Design  

Thomas E. Exner  

S03_P06  
Multidimensional Integrated Quantitative Approach To Assess 
Safety And Sustainability Of Nanomaterials In Real Case Life 
Cycle Scenarios Using Nanospecific Impact Categories  

Massimo Perucca  

S03_P07  
SSbD4CheM: Safe and Sustainable by Design framework for 
the next generation of Chemicals and Materials  

Panagiotis D. 
Kolokathis  

S03_P08  An SSbD integrated impact assessment framework for 
advanced materials developed by SUNRISE  

Lisa Pizzol  

S03_P09  
Development of PFAS -free coatings in a safe and sustainable 
by design (SSbD) approach - the PROPLANET project  Eleonora Longhin  

S03_P10 
The interlinked SUNSHINE Trusted Environment and 
Foresight Framework as a tool for detecting emerging trends 
in AdMa Innovation  

James Baker  

S03_P11 Tackling Innovation Challenges in an Industry 5.0 context 
with an Ontology -based Open Translation Environment  

Gerhard Goldbeck  

S03_P12 
Bridging the Gaps in Nanosafety for Animal -Free Prediction of 
Adverse Outcomes  Vladimir Lobaskin  

S03_P13 
Ontology -based Decentralized Sharing of Industry Data in the 
European Circular Economy  

Mikael 
Lindecrantz  

S03_P14 
openLCA and OpenSemanticLab Ṿ Build a Digital Bridge 
between Material Science and Life Cycle Assessment (LCA)  

Simon Stier  
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EȡȓȡæǍɾɾṝ ©ɅɐʭȺǸǱȓǸ ĞǍȺɐɶȡɾǍʌȡɐɅ Ȓɐɶ uɅɅɐʬǍʌȡʬǸ 
!ǱʬǍɅǪǸǱ ¶ǍʌǸɶȡǍȺɾ EǸɾȡȓɅ ǍɅǱ EǸʬǸȺɐɳɃǸɅʌ  

N. Konchakova 1, S. Belouettar 2, F. Pirker 3, P. Klein 4 

1. Introduction  

The twin green -digital transition is a cornerstone of the European strategy. This 
transition should lead to a circular, sustainable, and net -zero -emission European 
economy that works for people. Advanced materials are the source of prosperity and 
form the backbone of a systematic approach to in novative products in -line with the 
European strategy as greatly analysed in the Materials 2030 Manifesto [1] and presented 
in the Communication of the Commission on Advanced Materials for Industrial 
Leadership [2].  

DigiPass CSA project, started in April 2024, support s the twin green -digital transition 
accelerating digitalization processes in materials manufacturing through enhancing the  
digital maturity of industrial stakeholders and through harmonization of data and 
knowledge exchange using digital environment s / platforms [3]. DigiPass promotes the 
exchange of digital material data between industry and research institutions, laying the 
foundations for a digital material and product passport [4].  

 
Figure 4: DigiPass Logo and Slogan.  

2. Digitalisation of Advanced Materials  
ÿțǸ ɐʬǸɶǍɶǪțȡɅȓ ɐǩȲǸǪʌȡʬǸ ɐȒ ʌțǸ EȡȓȡæǍɾɾ >ñ! ɳɶɐȲǸǪʌ ǪɐɅɾȡɾʌɾ ȡɅ ǸɅțǍɅǪȡɅȓ ʌțǸ ǱȡȓȡʌǍȺ 
ɃǍʌʔɶȡʌʳ ɐȒ ʌțǸ MʔɶɐɳǸǍɅ ǪɐɃɃʔɅȡʌȡǸɾ ʌțǍʌ ǱǸʬǸȺɐɳ ɃǍʌǸɶȡǍȺɾ ǍɅǱ ȡɅʌǸɶɃǸǱȡǍʌǸ 
ɳɶɐǱʔǪʌɾ ǩʳ țǍɶɃɐɅȡʽȡɅȓ ǍɅǱ ɾʳɅǸɶȓȡʽȡɅȓ ǪɐȺȺǸǪʌǸǱ ɃǍʌǸɶȡǍȺɾ ǱǍʌǍ ɾɐʔɶǪǸɾ ǍɅǱ ǱȡȓȡʌǍȺ 
ȡɅȒɶǍɾʌɶʔǪʌʔɶǸɾṣ ÿțǸ ɳɶɐȲǸǪʌ ǱǸʬǸȺɐɳɾ ɶǸǪɐɃɃǸɅǱǍʌȡɐɅɾ ǍɅǱ ǪȺǸǍɶ ɶɐʔʌǸɾ ʌɐʭǍɶǱ 
ǱȡȓȡʌǍȺȡʽǸǱ ǪȡɶǪʔȺǍɶ ǩʔɾȡɅǸɾɾ ɃɐǱǸȺɾṣ ÿțǸ ɐʬǸɶǍɶǪțȡɅȓ ȶǸʳ ɶǸɾʔȺʌ ɐȒ EȡȓȡæǍɾɾ ȡɾ ʌɐ ǪɶǸǍʌǸ Ǎ 
ɾʔɾʌǍȡɅǍǩȺǸ ɳȺǍʌȒɐɶɃ ʭțȡǪț ȡɅǪȺʔǱǸɾ ɾʔɳɳɐɶʌ Ȓɐɶ EȡȓȡʌǍȺ ¶ǍʌǸɶȡǍȺɾ Ἁ æɶɐǱʔǪʌ æǍɾɾɳɐɶʌɾ 
ǍɅǱ Ȓɐɶ ǪɐȺȺǍǩɐɶǍʌȡʬǸ ȡɅɅɐʬǍʌȡɐɅẁǩẁrǱǸɾȡȓɅ ɳɶɐǪǸɾɾǸɾ ȡɅ Ǎ ǪȡɶǪʔȺǍɶ ǸǪɐɅɐɃʳ ɾǸɶʬǸǱ ǩʳ 
ǍǱʬǍɅǪǸǱ ɃǍʌǸɶȡǍȺɾṣ ! ǩʔɾȡɅǸɾɾ ɃɐǱǸȺ Ȓɐɶ ɐɳǸɶǍʌȡɅȓ ɾʔǪț Ǎ ɳȺǍʌȒɐɶɃ ǪɐɃɳȺǸʌǸɾ ʌțǸ 
ɐʬǸɶǍɶǪțȡɅȓ ɐǩȲǸǪʌȡʬǸṣ 

 
1 Hereon, Germany; natalia.konchakova@hereon.de   
2 LIST, Luxembourg; salim.belouettar@list.lu  
3 AC2T, Austria; Franz.Pirker@ac2t.at  
4 Fraunhofer ITWM, Germany; peter.klein@itwm.fraunhofer.de  
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!ǪǪǸȺǸɶǍʌȡɅȓ ʌțǸ ǱǸɾȡȓɅṞ ǱǸʬǸȺɐɳɃǸɅʌṞ ǍɅǱ ɳɶɐǱʔǪʌȡɐɅ ɐȒ ɾǍȒǸ ǍɅǱ ɾʔɾʌǍȡɅǍǩȺǸ 
ǪțǸɃȡǪǍȺɾ ǍɅǱ ɃǍʌǸɶȡǍȺɾṞ Ǎɾ ʌțǸʳ ǍɶǸ ɅǸǪǸɾɾǍɶʳ Ȓɐɶ ȡɅɅɐʬǍʌȡʬǸ ɳɶɐǱʔǪʌɾṞ ǪǍȺȺɾ Ȓɐɶ Ǎ 
ǪɐȺȺǍǩɐɶǍʌȡʬǸ ǍɳɳɶɐǍǪț ȡɅʬɐȺʬȡɅȓ ǱȡȒȒǸɶǸɅʌ ɾʌǍȶǸțɐȺǱǸɶɾ ʌɐ ǍǱʬǍɅǪǸ ǪȡɶǪʔȺǍɶȡʌʳ ɐȒ ʌțǸ 
MʔɶɐɳǸǍɅ ǸǪɐɅɐɃʳ Ǎʌ ȺǍɶȓǸṣ oɐʭǸʬǸɶṞ ʌțǸ ɾʌǍȶǸțɐȺǱǸɶ ȓɶɐʔɳɾ ȡɅʬɐȺʬǸǱ ȡɅ ɳɶɐǱʔǪʌ 
ȡɅɅɐʬǍʌȡɐɅ ǩǍɾǸǱ ɐɅ ǍǱʬǍɅǪǸǱ ɃǍʌǸɶȡǍȺɾ ǍɶǸ ʌɐǱǍʳ Ǎʌ țǸʌǸɶɐȓǸɅǸɐʔɾ ȺǸʬǸȺɾ ɐȒ ǱȡȓȡʌǍȺ 
ɃǍʌʔɶȡʌʳṣ EȡȓȡʌǍȺ ¶ǍʌǸɶȡǍȺɾ Ἁ æɶɐǱʔǪʌ æǍɾɾɳɐɶʌɾ ʭȡȺȺ ǪɶǸǍʌǸ Ǎ ǪɐțǸɶǸɅʌ ȒɶǍɃǸʭɐɶȶ ǍɅǱ 
ɃȡɅȡɃʔɃ ǱȡȓȡʌǍȺ ɃǍʌʔɶȡʌʳ ǍǪɶɐɾɾ ǍǱʬǍɅǪǸǱ ɃǍʌǸɶȡǍȺɾ ǍɅǱ ɃǍɅʔȒǍǪʌʔɶȡɅȓ ȡɅ MʔɶɐɳǸṣ uɅ 
ǍǱǱȡʌȡɐɅṞ EȡȓȡæǍɾɾ ʭȡȺȺ ǸɅǍǩȺǸ ȡɅʌǸɶɐɳǸɶǍǩȡȺȡʌʳ ɐȒ ǱǍʌǍ ǸʲǪțǍɅȓǸ ǍɅǱ ɾʌǍɅǱǍɶǱȡʽǍʌȡɐɅ ɐȒ 
ǍǱʬǍɅǪǸǱ ɃǍʌǸɶȡǍȺɾ ǱǍʌǍ Ǎʌ ǍȺȺ ɃǍʌʔɶȡʌʳ ȺǸʬǸȺɾṣ 

3. Demonstration by industrial use cases  

DigiPass will provide 4 demonstration cases for different industrial sectors:  

¶ Advanced Composite Materials  
¶ Advanced Materials for Renewable Energy Sources  
¶ Health & Safety of  Advanced Nanomaterials  
¶ Innovative Materials for P re-painted Metals  

æǍɶʌɅǸɶɾ ȒɶɐɃ ǍǪǍǱǸɃȡǍ ǍɅǱ ȡɅǱʔɾʌɶʳṞ ȡɅǪȺʔǱȡɅȓ ȡɅǱʔɾʌɶȡǍȺ ǍɾɾɐǪȡǍʌȡɐɅɾ ǍɶǸ ʭɐɶȶȡɅȓ 
ʌɐȓǸʌțǸɶ ʌɐ ȡɅǪɶǸǍɾǸ ʌțǸ ǪɐɃɳǸʌȡʌȡʬǸɅǸɾɾ ɐȒ MʔɶɐɳǸǍɅ ǪɐɃɳǍɅȡǸɾ ǍɅǱ ǩɐɐɾʌ ʌțǸȡɶ 
ɳɶɐǱʔǪʌȡʬȡʌʳṣ EȡȓȡʌǍȺ ɃǍʌǸɶȡǍȺɾ ǍɅǱ ɳɶɐǱʔǪʌ ɳǍɾɾɳɐɶʌ ǪɐɅʌǍȡɅɾ ǍȺȺ ɶǸȺǸʬǍɅʌ ȡɅȒɐɶɃǍʌȡɐɅ 
Ǎǩɐʔʌ ʌțǸ ɃǍʌǸɶȡǍȺṞ ȡʌɾ ɐɶȡȓȡɅṞ ɳɶɐǪǸɾɾȡɅȓ ǍɅǱ ǸɅʬȡɶɐɅɃǸɅʌǍȺ ȡɃɳǍǪʌ ɐɅ ǍȺȺ ɾʌǍȓǸɾ ɐȒ ȡʌɾ 
ȺȡȒǸʌȡɃǸṣ !ʌ ʌțǸ ǸɅǱ ɐȒ ȡʌɾ ȺȡȒǸṞ ʌțǸ ǪɐȺȺǸǪʌȡʬǸ ɳɶɐǱʔǪʌ ȡɅȒɐɶɃǍʌȡɐɅ ʭȡȺȺ ǸɅǍǩȺǸ ɶǸǪʳǪȺȡɅȓ 
ǪɐɃɳǍɅȡǸɾ ʌɐ ɳɶɐǪǸɾɾ ɃǍʌǸɶȡǍȺɾ ɃɐɶǸ ǸȒȒǸǪʌȡʬǸȺʳṞ ɶǸɾʔȺʌȡɅȓ ȡɅ ɃɐɶǸ ɾʔɾʌǍȡɅǍǩȺǸ ɾɐȺʔʌȡɐɅɾ 
ǍɅǱ țǸȺɳȡɅȓ ɃȡɅȡɃȡɾǸ ʌțǸ ɃǍʌǸɶȡǍȺṧɾ ɐʬǸɶǍȺȺ ǸɅʬȡɶɐɅɃǸɅʌǍȺ ȡɃɳǍǪʌ ṳᶲṴṣ ÿțǸ ȡǱǸǍȺ ɾǪǸɅǍɶȡɐ 
ʭȡȺȺ ǩǸ ɳɶɐʬȡǱǸǱ Ȓɐɶ ǸǍǪț ǱǸɃɐɅɾʌɶǍʌȡɐɅ ǪǍɾǸ Ǎɾ Ǎ ɾʔǪǪǸɾɾ ʔɾǸɶ ɾʌɐɶʳṣ 

4. Collaboration among Stakeholders and Projects.  

DigiPass collaborate s with projects and national initiatives working on digital aspects of 
materials desig n and development , in particular  with  the Materials Commons 
infrastructure components [5] , EOSC, Platform  MaterialDigital , Diadem [2], some EU 
funded projects like BIG -MAP, and CIRPASS-2.  
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Figure 2:  DigiPass focused collaboration environment.  

Moreover, the SSbD projects lead by IRISS CSA and EU projects funded under following 
topics:  

HORIZON -CL4 -2023 -TWIN -TRANSITION -01-02,  

HORIZON -CL4 -2023 -RESILIENCE-01-21,  

HORIZON -CL4 -2023 -RESILIENCE-01-22,  

HORIZON -CL4 -2023 -RESILIENCE-01-23,  

HORIZON -CL4 -2023 -DIGITAL -EMERGING -01-12   

are in the focus of establishing  collaboration s with DigiPass. A schematic representation 
of the DigiPass cooperation network is presented in Figure 2.  

DigiPass CSA is aiming to take on board all materials development communities. We are 
open for cooperation with any projects and stakeholders. Please contact us and register 
at the project homepage as a stakeholder to receive information about the project 
developme nt and on -going action s [3].  

5. Conclusions  

Accelerating the materials innovation cycle calls for a collaborative approach involving 
different stakeholders in a circular economy to support  manufacturing,  durability, repair 
and overhaul, reuse, and recyclability of products. These requirements set the stage for 
all materials development communities in Europa and need to get implemented as 
targets in materials and product innovation processes as soon as pos sible  [6] . The long -
term vision of the DigiPass CSA is to enable industry to know their products in a systemic 
sense as entities in a circular economy.  
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æȺǍʌȒɐɶɃ ¶ǍʌǸɶȡǍȺEȡȓȡʌǍȺṝ MɅțǍɅǪȡɅȓ ñǪȡǸɅʌȡȒȡǪ 
>ɐȺȺǍǩɐɶǍʌȡɐɅ ʭȡʌțȡɅ ʌțǸ ¶ñM >ɐɃɃʔɅȡʌʳ 

Jörg Schaarschmidt 1, Tilmann Hickel 2,3, Wolfgang Wenzel 1, 
Platform MaterialDigital Consortium 1,2,3,4,5,6 

1.  Introduction  

The 'Platform MaterialDigital' (PMD) [1], supported by the German Federal Ministry of 
Education and Research (BMBF), focuses on creating a prototypical infrastructure for the 
digital representation of materials science and engineering. The core of the PMDs 
approach is enabling digitalization in th is field through decentralized data servers, 
standardized data schemas, and digital workflows.  These different aspects are addressed 
within the platform's focus areas IT architecture, semantic interoperability, and 
workflows and disseminated via the workin g group of the focus area community 
interaction.  

  

Figure 5: The platform MaterialDigital (PMD) aims to provide prototypical solutions for all processes 
involved in the digitalization of materials science including acquisition, structuring, storage, and 

processing of data.  The depicted PMD data acquisition pipeline showcases the different  concepts  
involved, including the PMD core ontology [2], in the transformation of raw data  to  is FAIR-compliant 

structured data within the context of MaterialDigital . 

 
1 Karlsruhe Institute of Technology (KIT), Karlsruhe; joerg.schaarschmidt@kit.edu  
2 Bundesanstalt für Materialforschung und -prüfung (BAM), Berlin  
3 Max -Plank -Institut für Eisenforschung (MPIE), Düsseldorf  
4 Fraunhofer -Institut für Werkstoffmechanik (IWM), Freiburg  
5 Leibniz -Institut für Werkstofforientierte Technologien (IWT), Bremen  
6 FIZ Karlsruhe Ṿ Leibniz -Institut für Informationsinfrastruktur, Karlsruhe  
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2. Scientific Workflows within MaterialDigital  

With the first funding phase nearing its end, the PMD is entering a pivotal phase. The 
initial projects, primarily driven by academic research, have set a robust foundation. The 
ongoing transition marks the beginning of the second funding phase, now spearheaded 
by industry -led projects. These new endeavor s aim to extend the reach and influence of 
PMD in the materials science community. At the heart of PMD's strategy  to streamline 
data processing steps and simulation tasks  are the workflow frameworks pyiron  [3] and 
SimStack  [4] , reflecting the platform's emphasis on scientific workflows.  The respective 
working group focuses on the various challenges involved,  including the integration of 
semantic data and the semantic description of workflows. It Furthermore develops and 
provides the MaterialDigital Workflow Store [5] as an important tool to spread 
established workflows and encourage standardization across the community.  

3. Conclusions  

The Platform MaterialDigital represents a pioneering effort to harness the potential of 
digitalization in materials science and engineering. By fostering a collaborative 
ecosystem that bridges academia and industry, the PMD aims to streamline scientific 
workflows and enhance data interoperability. The transition to industry -led projects 
signifies a maturation of the PMD's objectives, ensuring that the platform remains at the 
forefront of innovation and application in MSE. The emphasis on standardized data 
schemas, decentralized data management, and the integration of semantic workflows 
underscores the platform's commitment to establishing a comprehensive digital 
infrastructure. As the PMD moves forward, its continued evolution and the expansion of 
the MaterialDigital Workflow Store are pivotal in realizing a unified, efficient, and highly 
collaborative materials science community. By harnessing the collective expertise of the 
MSE commun ity, the PMD stands not only to enhance scientific collaboration but also 
to drive forward the development of new materials and technologies. In doing so, it 
underscores the transformative potential of digitalization in advancing both research 
and industry . 
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æMæé Eu!EM¶ṝ æɶȡɐɶȡʌʳ MɵʔȡɳɃǸɅʌ ǍɅǱ éǸɾǸǍɶǪț 
æɶɐȓɶǍɃ ɐɅ ʌțǸ ǱǸʬǸȺɐɳɃǸɅʌ ɐȒ ȡɅɅɐʬǍʌȡʬǸ 
ɃǍʌǸɶȡǍȺɾ ʔɾȡɅȓ ǍɶʌȡȒȡǪȡǍȺ ȡɅʌǸȺȺȡȓǸɅǪǸ  

Fernando Lomello 1, Lucie Bard 2, Mario Maglione 2, Frédéric 
Schuster 3 

To foster the rapid research and market entry of more efficient, sustainable materials 
derived from non -critical and non -toxic resources is a major challenge. To this aim, a 
nationwide program has been launched in France in 2021. This exploratory Priority 
Equipment and Research Program (PEPR) DIADEM is focussed on the Development of 
Innovative Materials Using Artificial Intelligence). Through the orchestrated synergy of 
scientific endeavours powered by artificial intelligence (AI), PEPR DIADEM aims to speed  
up the innovation chain "from concept to fruition," thereby fundamentally reshaping the 
approach to Materials Science in a sustainable manner. This global approach is similar 
to some undergoing projects, worldwide.  

Addressing contemporary and future societal challenges across energy, transportation, 
digitalization, and healthcare necessitates the rapid discovery of novel materials, 
spanning from metallic alloys to functional nanostructures. Given the pressing timelin es 
outlined in the Green Deal framework, there is an urgent call for accelerated 
development in this domain. Fortunately, the requisite technologies, including rapid 
synthesis and characterization tools, automation, digital simulations, data management 
cap abilities, AI, additive manufacturing, and thin films engineering, are readily available 
to meet these challenges head -on.  

Led by the CNRS and the CEA in collaboration with seven academic partners, PEPR 
DIADEM aims to expedite the discovery and integration of materials while addressing 
ǸɅʬȡɶɐɅɃǸɅʌǍȺ ǍɅǱ ɾɐǪȡǸʌǍȺ ǪɐɅǪǸɶɅɾṣ MɅǱɐʭǸǱ ǩʳ fɶǍɅǪǸ ᶰᶮᶱᶮ ʭȡʌț Ǎ ǩʔǱȓǸʌ ɐȒ ặᶶᶳ¶Ṟ 
the progr am seeks to facilitate the design and market entry of superior and sustainable 
materials, with a strong emphasis on leveraging AI. This funding is initially allocated to 
establish a network of four cutting -edge platforms across France, strategically 
distri buted and meticulously coordinated under the banner of the DIADEM DISCOVERY 
HUB. These platforms integrate high throughput synthesis, combinatorial formulation, 
automatized shaping, broadband characterization, and digital tools for multi -scale 
modelling, d ata mining, supervised learning, and AI adaptation.  

Seventeen targeted projects aim to establish this unique network and demonstrate its 
effectiveness in accelerating the discovery of innovative materials. Additionally, three 
calls for projects, open to the extensive French materials community comprising 
ap proximately 4000 researchers and engineers, have been launched from 2023 and 
extended up to 2025. Interaction with existing infrastructures and research networks is 
a key criterion for project selection and co -funding by companies and international 
partner s is strongly encouraged. The openness of the DIADEM DISCOVERY hub to 

 
1 Université Paris -ñǍǪȺǍʳṞ >M!ṞEéfṩuéfĆṩEǹɳǍɶʌǸɃǸɅʌ ǱẏuɅȓǹɅȡǸɶȡǸ ǱǸɾ ñʳɾʌȇɃǸɾṞ ᶷᶯᶯᶷᶯ gȡȒ-sur -
Yvette, France; fernando.lomello@cea.fr   
2 Université de Bordeaux, CNRS, Bordeaux INP, ICMCB, UMR 5026, F -33600 Pessac, France.  
3 Université Paris -Saclay,  CEA, Cross-Cutting Program on Materials and Processes Skills, 91191 Gif -
sur -Yvette, France  

mailto:fernando.lomello@cea.fr
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various partners will be a key indicator of its global success, with approximately 30 
projects set to be selected through an international panel across the three rounds of 
calls.  

A dedicated program for the training of scientists, both novice and experienced, 
complements this framework, with international cooperation, such as co -supervision of 
PhDs, playing a crucial role. PEPR DIADEM leverages existing infrastructure such as the 
SOLEIL and ESRF synchrotron facilities and collaborates with the recently established 
"AI for sciences and sciences for AI" centre by CNRS. International cooperation is central 
to DIADEM's mission, both in research and development and in training. At the 
European level, DIADEM aligns with initiatives such as IAM4EU and AMI2030.  

The DIADEM DISCOVERY HUB project builds upon platforms initially dedicated to key 
material classes, crucial for accelerating the materials identification cycle from two 
decades to a range of four to ten years. These platforms ideally encompass:  

1. Combinatorial and/or high -throughput synthesis and shaping of materials: 
Leveraging various robotized synthesis and additive manufacturing techniques 
to swiftly develop novel material compositions, including metallic, inorganic, and 
potentially bio -sourced  polymer matrices. Thin film engineering plays a 
significant role in achieving desired performance outcomes, with special 
emphasis on synthesizing new architectured materials, composites, hybrids, and 
bio -inspired constructs.  

2. High -throughput chemical and structural characterization: Utilizing cutting -edge 
facilities such as the SOLEIL and ESRF synchrotrons, advanced TEM, and fast 
chemical mapping methods such as LIBS, to assess usage properties; in situ and 
operando characteriz ations are crucial for broadening and expediting data 
acquisition, particularly under extreme conditions.  

3. Digital simulation of materials and processes: Employing multiscale simulation 
tools, including AI approaches, seamlessly integrated into workflows to enable 
automated and high -throughput calculations.  

4. Databases for storage, management, and AI -driven exploitation: Structuring 
resulting data into databases and developing AI tools to enhance data 
exploitation, crucial for facilitating a productive dialogue between data and 
material sciences.  The digital platform DIAMOND is the green part of figure 1, 
binding the entire experiment -oriented platform. This raises the challenge that all 
similar projects are facing, which is the necessary dialog between data and 
material sciences.  

The interplay among these platforms holds the potential to revolutionize innovation in 
materials science, driving sustainable solutions to address global challenges.  
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Figure 6: Actual seventeen targeted projects of PEPR DIADEM more details at https://www.pepr -
diadem.fr/en/  

https://www.pepr-diadem.fr/en/
https://www.pepr-diadem.fr/en/
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uéuññ ẁ ʌțǸ uɅʌǸɶɅǍʌȡɐɅǍȺ ǸǪɐɾʳɾʌǸɃ Ȓɐɶ 
ǍǪǪǸȺǸɶǍʌȡɅȓ ʌțǸ ʌɶǍɅɾȡʌȡɐɅ ʌɐ ñǍȒǸẁǍɅǱẁ

ñʔɾʌǍȡɅǍǩȺǸẁǩẁrǱǸɾȡȓɅ ɃǍʌǸɶȡǍȺɾṞ ɳɶɐǱʔǪʌɾ ǍɅǱ 
ɳɶɐǪǸɾɾǸɾ  

Emma Strömberg 1 

1. Introduction  

The IRISS project aims to connect, synergize and transform the SSbD community in 
Europe and globally towards a life cycle thinking where there is a holistic integration of 
safety, climate neutrality, circularity and functionality of materials, products and  
processes throughout their lifecycle to meet the EU Green Deal, EU Chemicals Strategy 
for Sustainability, and UN SDGs.  

One of the main goals is to build an EU -led permanent network though development of 
a state -of -the -art SSbD ecosystem that is supportive for the uptake of SSbD strategies 
by all stakeholders in the society, facilitating implementation of the EU SSbD framework. 
The project offers a platform for knowledge sharing towards a common understanding 
and implementation of the SSbD concept.  The engagement of a broader community  is 
achieved t hrough the international dissemination activities.  In addition, IRISS is 
committed to engage multiple stakeholders with different roles  in the society  in 
dialogue s, co-creation and cooperation on SSbD as an enabler for resilience and 
competitiveness.  

The project is also developing broadly supported overarching and value chain specific 
SSbD roadmaps targeting scientific research needs; skills, competences and education 
needs; knowledge and information sharing needs. The IRISS project enables to facilita te 
adaptation to new requirements for design and production processes that will lead to 
technological development. The project contributes to both policy understanding and 
exchange of experience between different value chains and sectors, highlighting the  
challenges and opportunities the SSbD concept  entails. The value chains are assessing 
the challenges and providing solutions through specific roadmaps, which describe 
innovation proposals for SSbD products. The knowledge exchange and dissemination of 
case study results facilitates faster uptake withi n the market, supporting SSbD 
implementation, with emphasis on SMEs.  The collaboration with the PARC partnership 
and both Horizon 2020 and Horizon Europe projects ensure s the knowledge transfer 
needed for the i mplementation of the SSbD concept . The developed roadmaps will 
ǍɾɾʔɶǸ ʌțǸ ǪɐɃɳǍɅȡǸɾẏ ȡɅʌǸȓɶǍʌȡɐɅ ɐȒ ññǩE Ǎʌ ʌțǸ ȒɐɶǸȒɶɐɅʌ Ǎɾ ʭǸȺȺ Ǎɾ ǪɶǸǍʌȡɅȓ ɶǸȓʔȺǍʌɐɶʳ 
feedback.  

  

 
1 IVL Swedish Environmental Research Institute; emma.stromberg@ivl.se  

ÿțǸ ɳɶɐȲǸǪʌ ɶǸǪǸȡʬǸɾ ȒʔɅǱȡɅȓ ȒɶɐɃ ʌțǸ MʔɶɐɳǸǍɅ ĆɅȡɐɅẏɾ oÃéuįÃ¸ MĆéÃæM ɶǸɾǸǍɶǪț ǍɅǱ 
innovation programme under grant agreement n° 101058245. UK participants in Project 
IRISS are supported by UKRI grant 10038816. CH participants in Project IRISS receive 
fund ing from the Swiss State Secretariat for Education, Research and Innovation (SERI).  
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ÿțǸ ʔɾǸ ɐȒ ǍɅǍȺʳʌȡǪǍȺ ɶǸɾǸǍɶǪț ȡɅȒɶǍɾʌɶʔǪʌʔɶǸɾ ʌɐ 
ɾʔɳɳɐɶʌ ȡɅǱʔɾʌɶȡǍȺ ȡɅɅɐʬǍʌȡɐɅ 

Ennio Capria 1 

1.  Introduction  

Analytical Research Infrastructures (ARIs, (among which synchrotrons sources like  the 
ESRF), may contribute and already contribute to industrial innovation, supporting R&D 
and QA activities of SMEs and LCs. They  are definitely supporting industry in new 
material development and in the optimisation of processes and products. This is indeed 
part of their  mission and they  have dedicated resources for this. Furthermore, they  are 
often active at the core of dedicated ecosystems (like the one of Grenoble). This c an 
allow them  to make available a know -how that can go far beyond the simple 
deployment of our instrumentation.  

2. Analytical Research Infrastructures supporting accelerated 
discovery of new materials  

Today, these large scale research infrastructures, are organised in the framework of ARIE 
(Analytical Research Infrastructures of Europe (www.arie.eu). If we think about the 
opportunities related with the deployment of these ARIs there is a quite low hanging 
fruit to be harvested. This is represented by the deployment of streamlined routine 
services capable to run high throughput standardised experiments, where large lots of 
similar samples need to be characterised in an automatic fashion. These novel routine 
services need new pipelines to be consolidated going from the data acquisition, to the 
data reduction, to the data analysis. These systems will be capable to produce huge 
datasets capable to feed AIs in a feedback loop between sample production, 
characterisation and modelling with the results to accelerate the discovery of new 
material and a more rational design of new products (see fig.1).  

3. Overcoming the barriers to entry  

Unfortunately, today, when one thinks about ARIs supporting industry, often only 
considers their contribution to the scientific excellence pillar, where a lot can be done, 
for sure, in collaboration with industry, in the pre -competitive phase of the produc t 
development. Nonetheless, it already exists a proof of evidence that, by considering ARIs 
as potential business partners for industrial projects at higher TRL/MRL, could result in 
an incredible acceleration in material discovery and new product design. N onetheless, 
in order to happens, this would need external stimulation, because this activity falls 
somehow beyond the core business of these facilities and industry would be a fast 
follower indeed, but would not take the initiative, due to a perceived lack  of specific 
competences.  

 
1 The European Synchrotron; capria@esrf.fr  
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4. A core business for Pillar II  

Some of the tools made available in pillar II demonstrated very effective in the definition 
and the deployment of these new services. In particular, in the context of the calls 
supporting characterisation, the projects EASI -STRESS, NanoMECommons and 
AddMor ePower, demonstrated the viability of this concept. New services have been 
developed exploiting the unique capabilities available at the European Synchrotron 
(ESRF), always in compliance with the data exploitation frameworks developed by the 
European Mater ial Characterisation Council (EMCC) and Modeling Council (EMMC).  

 

Figure 7 Contribution of ARI to the New Product Development]  

5. Conclusions  

In conclusion, there is a strong evidence that whatever strategy would be defined to 
support advanced material based industrial innovation, it would receive enormous 
benefits if these considerations will be taken on -board.  
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¶ǍȓɅǸʌȡǪ ¶ʔȺʌȡɾǪǍȺǸ ¶ɐǱǸȺȺȡɅȓ ñʔȡʌǸ 

Thomas Schrefl 1, Thomas G. Woodcock 2, Heike Herper 3, Nora 
Dempsey 4, Hans Fangohr 5, Andreas Marek 6, Gotthard Rieger 7, 

Stefan Tibus 8 

1.  Introduction  

¶ǍȓɅǸʌɾ ǍɶǸ ǪɶʔǪȡǍȺ Ȓɐɶ ɃǍɅʳ ɐȒ ʌɐǱǍʳẏɾ ʌǸǪțɅɐȺɐȓȡǸɾṞ ȒɶɐɃ ʌțǸ Ƀɐʌɐɶɾ ʌțǍʌ ɳɐʭǸɶ 
electric vehicles to computers, smartphones and the generators in wind turbines which 
help to reduce global warming. The EU demand for rare earth metals, used in wind 
turbines  and electric vehicles is expected to increase six to seven -fold by 2050 [1]. The EU 
relies almost exclusively on imports for rare earth elements used in high -performance 
magnets. Substitution of critical raw materials and recycling are facilitated by 
comp utational materials design. The project entitled MAgnetic Multiscale M Odelling 
Suite  (MaMMoS) is funded under the umbrella of the call Adaptive multi -scale modelling 
and characterisation suites from lab to production (HORIZON -CL4 -2023 -DIGITAL -
EMERGING -01-12) and aims at the development of an open -source software platform for 
magnetic materials modelling.  

2. Multiscale simulations and artificial intelligence  

The macroscopic properties of magnets arise from the interaction of phenomena at 
different length and time scales. This often limits the application of numerical methods 
for magnetic materials development. The goal of MaMMoS is the design and 
optimisation of magnetic materials and devices based on multiscale modelling, 
characterisation, and numerical optimisation. To achieve interoperability between 
software and analysis tools, we will establish a domain ontology for magnetic materials. 
We aim to create sta ndards for linking simulation software for magnetic materials from 
first principles simulations and micromagnetics to device level simulators (see Figure 1). 
MaMMoS will use artificial intelligence (AI) to fuse modelling and characterization data. 
AI metho ds will identify and correct systematic errors in the simulation data, enabling 
more accurate predictions. Moreover, AI models can fill gaps where measurements are 
not available. AI models can also serve as a surrogate in multi -objective optimisation. 
Opti misation will guide further experiments or simulations, reducing the development 
time. In MaMMoS, we will apply this approach to speed up the development of 
permanent magnets with reduced critical elements for electric machines and to 
optimise the layout o f magnetic field sensors for high linearity range. The MaMMoS 
software will be validated against benchmarks defined according to the industrial 

 
1 Department for Integrated Sensor Systems, Danube University Krems, Austria; 
thomas.schrefl@donau -uni.ac.at   
2 Leibniz IFW Dresden, Institute for Metallic Materials, Dresden, Germany  
3 Department of Physics and Astronomy, Uppsala University, Sweden  
4 Institut NEEL, CNRS Grenoble, Université Grenoble Alpes, France  
5 Max Planck Institute for the Structure and Dynamics of Matter, Hamburg, Germany  
6 Max Planck Computing and Data Facility, Garching bei München, Germany  
7 Siemens AG, Munich, Germany  
8 Robert Bosch GmbH, Reutlingen, Germany  
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requirements for electric machine and sensor design. The multiscale magnetic materials 
modelling suite will be made open source to enable easy access to high -end simulation 
tools. Interoperability will facilitate data sharing and reuse among researchers an d 
industries. Interpretable machine learning will reveal insights into the physics and 
chemistry of magnetic materials and guide the discovery of new materials.  

 

 

 

Figure 8: Linking of experimental data (CHADA) and modelling data (MODA) for the evaluation of the 
temperature dependent intrinsic magnetic properties and the hysteresis properties of magnetic 

materials.  
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EM>ÃEMṝ >ȺɐʔǱẁǪɐɅɅǸǪʌǸǱ ¬Ǎǩɾ ɐȒ fʔʌʔɶǸ Ȓɐɶ 
MɅǸɶȓʳ ¶ǍʌǸɶȡǍȺɾ  

Kourosh Malek 1,2, Michael Eikerling 1,2 

1. Introduction  

The clean energy technology sector 
faces a major challenge with the 
pace of development trailing behind 
commercialization targets. The root 
cause hampering progress towards 
cleaner materials and technologies is 
that laboratories with 
complementary capabilities still 
largely operate in separation, with a 
lack of coordination among their 
efforts. The EU -funded DECODE  
project (DE -centralised ClOud Labs 
for in Dustrialisation of Energy 
Materials ) aims to break down these  

barriers by creating a decentralised and adaptive cloud -connect labs concept . DECODE 
aim s at transforming the development and innovation process for clean energy 
materials and technologies. The project envisions the creati on of  a decentralized 
platform that connects multiple labs to enhance the effectiveness and accelerate the 
progress of research and development in the field of clean energy  technology . The core 
elements of the platform consist of  the DECODE FABRIC, a matrix -like structure that 
facilitates collaboration, and a scoring system to assess integration readiness  of methods 
and tools . An AI -enabled CPU orchestrates contributions from partner labs.  

Initially focusing on hydrogen technologies, DECODE's vision may be expan ded to other 
technologies including  energy harvesting, storage, clean water and more. The platform 
strives for an unprecedented level of flexibility and adaptability, accommodating diverse 
strategies and technologies. In summary, DECODE accelerates clean energy innovation 
through interconnected labs, fostering a sustainable and cleaner future.  

 

The overall objective of DECODE is to digitally connect multiple labs, boost the 
effectiveness, and accelerate the development and integration of materials for 
sustainable hydrogen technologies.  

 
1 Theory and Computation of Energy Materials (IEK -13), Institute of Energy and Climate Research, 
Forschungszentrum Jülich GmbH, 52425 Jülich, Germany. E -mail: m.eslamibidgoli@fz -juelich.de  
2 Centre for Advanced Simulation and Analytics (CASA), Simulation and Data Science Lab for 
Energy Materials (SDL -EM), Forschungszentrum Jülich GmbH, 52425 Jülich, Germany  

Figure 9Ṹ éǸɳɶǸɾǸɅʌǍʌȡɐɅ ɐȒ EM>ÃEMậɾ fʔʌʔɶǸ ¬Ǎǩɾ ǪɐɅǪǸɳʌṾ 
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MʔɶɐɳǸẏɾ ʌɶǍɅɾȡʌȡɐɅȡɅȓ ʌɐ Ǎ sustainable and green future calls upon strategies for the 
accelerated development and scale -up of materials to respond to geopolitical threats to 
MʔɶɐɳǸẏɾ technological sovereignty and to the supply chain security  of key raw 
materials.  

The DECODE Consortium  is a partnership of leading European research centres (RTOs) 
as well as industrial companies and academic partners representing various sectors of 
the industry such as electronic engineering, materials processing, algorithm 
development, software, and hardware design and 
development as well as integration and packaging 
technologies.  

2. General  Methodology  
 
The agnostic DECODE platform in comparison with 
the conventional approach is illustrated in Figure 5. 
At its core, DECODE strives to 
develop and deploy three 
innovative modules: 1)  the 
DECODE Foundry , a 
semantic search engine  
for assembling methods and 
tools into practical workflows, 
2) the DECODE FABRIC , a 
matrix structure that 
connects modelling and 
characterisation suites, and 
3) the  DECODE CPU  for end -
to -end orchestration of a 
given materials development 
to integration pipeline. The 
platform, designed for 
unprecedented flexibility and interoperability, harnesses AI -driven data management 
and ontological mapping to enable the seamless collaboration among partner labs. 
DECODE heralds a new era in collaborative and transferable  clean energy research, with 
water electrolysis and hydrogen fuel cells as test cases. The DECODE platform will be 
built with a modular architecture, harnessing existing AI -cloud and data management 
infrastructure at Forschungszentrum J ÜLICH  - IEK-13 (Virtual Mind Lab s).  

3. Conclusion  

The DECODE project 3 has been designed to achieve an integrated European materials 
platform, allowing a systemic use of tools and capabilities including materials modelling, 
characterisation, robotics, data documentation, ontologies, artificial intelligence, and 

 

3 This project  țǍɾ ɶǸǪǸȡʬǸǱ ȒʔɅǱȡɅȓ ȒɶɐɃ ʌțǸ MʔɶɐɳǸǍɅ ĆɅȡɐɅẏɾ oɐɶȡʽɐɅ MʔɶɐɳǸ éǸɾǸǍɶǪț ǍɅǱ uɅɅɐʬǍʌȡɐɅ æɶɐȓɶǍɃ ʔɅǱǸɶ gɶǍɅʌ !ȓɶǸǸɃǸɅʌ 
No 101135537. 

 

Figure 3: Conventional process vs. DECODE process.  Modelling concepts (blue circles), 
characterisation tools (blue hexagons), methodologies (grey circles).  
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machine learning, which are orchestrated to accelerate the design, development and 
application of chemicals, materials and related processes and manufacturing.  
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¶ʔȺʌȡɾǪǍȺǸ >țǍɶǍǪʌǸɶȡɾǍʌȡɐɅ ǍɅǱ ñȡɃʔȺǍʌȡɐɅ Ȓɐɶ 
oʳǱɶɐȓǸɅ MɃǩɶȡʌʌȺǸɃǸɅʌ !ɾɾǸɾɾɃǸɅʌṝ 

EǸʬǸȺɐɳɃǸɅʌ ɐȒ ǍɅ ÃɳǸɅ ©ɅɐʭȺǸǱȓǸ æȺǍʌȒɐɶɃ ʌɐ 
fɐɾʌǸɶ >ǍɳǍǩȡȺȡʌʳ uɅʌǸȓɶǍʌȡɐɅ ṵoʳğǍʳṶ  

Napat Vajragupt a1, gʔɅʌȡɾ ¶ɐɾǢɅɾ2, Sicong Ren 3, ¦ǢɅȡɾ 
Kampars 2, Tom Andersson 3, Anssi Laukkanen 3 

1. Introduction  

Ensuring the safety of components used in the hydrogen infrastructure requires a 
comprehensive understanding of how hydrogen interacts with materials and how it 
alters or degrades mechanical properties. Once hydrogen atoms reach microstructure, 
interactions between hydrogen and advanced metallic materials start at the atomic 
level, affecting macroscopic mechanical properties. Hence, to acquire knowledge of 
these phenomena, academia and companies involved in constructing the hydrogen 
infrastructure need a multiscale methodology to assess hydrogen -material interactions. 
In this context, recent advancements in characterisation techniques can reveal 
hydrogen -material interactions from th e atomic level up to the macroscopic scale. 
However, these characterisation tools still have limitations to be overcome by unifying 
multiple materials research disciplines:  

ᶯṣ ÿțǸ ɵʔǍȺȡʌʳ ɐȒ ǪțǍɶǍǪʌǸɶȡɾǍʌȡɐɅ ɶǸɾʔȺʌɾ ǱǸɳǸɅǱɾ ɐɅ ʌțǸ ʭɐɶȶȒɐɶǪǸẏɾ ǪɐɃɳǸʌǸɅǪǸ ȡɅ ʌɐɐȺɾ 
operation. In this context, data -driven approaches and material modelling tools can 
support the multiscale characterisation campaigns, allowing a better interpretatio n of 
experimental data and providing more guidance on experiments.  

2. Hydrogen -material interactions under actual service conditions are challenging to 
assess solely by experiments because of the time and cost required. To solve this 
research dilemma, we envision the multiscale and multiphysics material modelling 
platform  as a solution to predict material behaviour under complex scenarios.  

3. Typical problems when merging multiple materials research disciplines are data 
incompatibility and interoperability, demanding efficient Data and Knowledge 
Management Platform (DKMP) with ontology integration to establish relationships 
between domains, which follow Materials modelling - Terminology, classification, and 
metadata document.  

The main objective of HyWay is to develop adaptive multiscale material modelling and 
characterisation suites for assessing interactions between hydrogen and advanced 
metallic materials and demonstrate their capabilities on hydrogen storage and 
transport co mponents. Our ambition is to enable industries to be more efficient when 
developing and using new advanced materials, shorten the materials innovation cycle, 

 
1 VTT Technical Research Centre of Finland Ltd.; napat.vajragupta@vtt.fi   
2 Riga Technical University  
3 VTT Technical Research Centre of Finland Ltd.  
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seamlessly merge materials modelling and characterisation approaches along value 
chains, and create a robust material research ecosystem platform.  

The realisation of multiscale materials modelling and characterisation suites for 
assessing interactions between hydrogen and advanced metallic materials for hydrogen 
storage and transport components relies on a seamless integrative approach involving 
imme rsive communication between physical and digitalised tools. To this end, the 
HyWay project consists of 3 key modules: Physical realm, Virtual world, and Data and 
knowledge management platform (DKMP).  

2. HyWay Physical realm  

Considering the complexities in the hydrogen -material interactions, it is imperative to 
use multiscale characterisation techniques and testing methods. We will materialise this 
using (a) multiple characterisation techniques, (b) mechanical testing at 3 dif ferent 
length scales, and (c) 3 different hydrogen charging methods. These experiments will be 
weaved together to understand the intricate structure -property correlations in 
advanced materials and to quantitatively evaluate the effect of hydrogen at the di fferent 
length scales on the mechanical properties. These data will support development and 
validation of the multiscale and multiphysics materials modelling platform. To bridge 
the gap in the  obtained experimental knowledge, we will incorporate the data -driven 
approaches to provide effective guidance on characterisation and improve the data 
interpretation.  

3. HyWay Virtual world  

Predicting the microstructure evolution and macroscopic properties changes of 
advanced materials under the complex boundary conditions along their entire life cycle 
requires a flexible and adaptive modelling scheme. We will develop a modularised 
multiscale  and multiphysics material modelling platform for assessing hydrogen effects 
ɐɅ ǍǱʬǍɅǪǸǱ ɃǸʌǍȺȺȡǪ ɃǍʌǸɶȡǍȺɾẏ ǩǸțǍʬȡɐʔɶṣ =ǸɾȡǱǸɾ ǍǱʬǍɅǪȡɅȓ ȡɅ ɃɐǱǸȺȺȡɅȓṞ ǍɅɐʌțǸɶ 
emphasis will be on developing interchangeable modelling tools, allowing one to 
efficiently exch ǍɅȓǸ ǱǍʌǍ ȒɶɐɃ ǸǍǪț ɃɐǱǸȺ ǱǸɳǸɅǱȡɅȓ ɐɅ ʌțǸ ǸɅǱ ʔɾǸɶɾẏ ɶǸɵʔȡɶǸɃǸɅʌɾṣ 
Once the platform is established, we will leave the modularised modelling platform open 
for further implementation by other researchers. The modularised multiscale and 
multiphysics materia ls modelling platform consists of 7 interdependent submodules: 
atomistic modelling toolset, hydrogen uptake models, hydrogen -induced phase 
transformation models, hydrogen transport models, continuum model of hydrogen 
effects on plasticity, hydrogen -aware f racture model, and macroscopic hydrogen -
sensitive model. Besides an understanding of physical mechanisms obtained from the 
atomistic modelling, we will use it to derive material parameters for other simulation 
tools.  

4. HyWay Data and knowledge management platform (DKMP)  

Data generated from all materials characterisation techniques and multiscale and 
multiphysics material modelling tools to reveal hydrogen -material interactions under 
various conditions in HyWay will be massive and come from multiple sources, requiring 
a su itable materials ontology, which represents knowledge and information in a 
structured way using properties and relationships. We will advance the standardised 
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data management platform by integrating a materials ontology to understand 
hydrogen -material interactions under actual conditions exposed to the hydrogen 
storage and transport components. Another benefit of having an ontology -based DKMP 
is its ability to f acilitate data interoperability between different disciplines. DKMP will be 
compatible with further integration as well.  
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ñȡÿɐ¬ʔǩ ẁ ñȡɃʔȺǍʌȡɐɅ ÿɐɐȺɾ Ȓɐɶ ʌțǸ ǱǸɾȡȓɅ ɐȒ ɾǍȒǸ 
ǍɅǱ ɾʔɾʌǍȡɅǍǩȺǸ ¬ʔǩɶȡǪǍɅʌɾ  

Francesco Pagano 1, Franz Pirker 2, Xavier Borras 3, Salvador 
Moncho 4, Jonas Hoffmann 5, Jakob Kibala 6, Davide Don 7, 

Eugenia Valsami -Jones 8 

1. Introduction  

The need to promote a low carbon economy while ensuring effective actions to 
overcome the obstacles that the lubricant companies are facing  (e.g. ever -changing 
regulatory restrictions on the chemicals , more demanding technical requirement of the 
industry,  etc.)  has led to the need for using computational models to accelerate the time 
to market of novel lubricant formulations. So far, each modelling case has been focused 
on understanding properties under specific conditions. The SiToLub project, funded 
under the HORIZON -CL4 -2023 -RESILIENCE -01 topic, aims at creating an integrated 
multi -functional digital simulation environment, supported by artificial intelligence, to 
help the lubricant manufacturers to face these challenges and move towards Safe -and -
Sustainable -by -design (SSbD) mater ials and products by pre -assessing lubricant 
formulations at the design phase. SiToLub will integrate tools to predict human and 
environmental toxicity, to simulate properties and the interactions within the 
application environment, to estimate life -time p roduct performance and efficiency 
during use phase, and to foresee the sustainability aspects of the new formulation.  

2. Objective and methodology  

SiToLub project aims to develop a digital tool/platform based on integrated 
computational models with built -in artificial intelligence (AI) features for the Safe and 
Sustainable by Design formulation of new lubricants. The tools developed will provide 
assessment of the safety (toxicity to humans, ecotoxicity to environment and workers 
risk) and, at the same time, sustainability guidance to design ecofluids (coolants, greases, 
oils) in a clear and holistic way regarding the foreseeable physico -chemical prope rties 
and tribological performance.  

The safety assessment will be realized by using molecular dynamic models developed 
by the partners.  

The tribological models will allow the prediction of the energy consumption during use 
by providing friction force values and expected durability of the materials by using wear 
data about the materials in contact with different fluids. They will also provi de 

 
1 Tekniker, Eibar, Spain; francesco.pagano@tekniker.es  
2 AC2T research GmbH, Wiener Neustadt, Austria  
3 i-TRIBOMAT, Wiener Neustadt, Austria  
4 ProtoQSAR, Paterna, Spain  
5 GreenDelta GmbH, Berlin, Germany  
6 Ascora GmbH, Ganderkesee, Germany  
7 Fraunhofer Italia, Bolzano, Italy  
8 University of Birmingham, Birmingham, United Kingdom  



MaterialsWeek 2024  Book of Abstracts  S03_T11 
 

 

information about the degradation of the fluids in use and the chemical reactions 
occurring. The models will be flexible enough to predict the behaviour of the materials 
for different working parameters applied for different applications (wind turbines, 
electric cars, industrial machining, etc.)  

This ambitious and forward -thinking system will leverage on a series of tools, ranging 
from technical evaluation and prediction models (computational models supported by 
artificial intelligence), combined with established Life -Cycle Analysis (LCA) 
methodol ogies to consider the environmental, social and economic impact.  

Interoperability must be ensured between experimental and modelling domains and 
between different knowledge domains to ensure an effective exchange of data and 
interaction. Harmonizing taxonomies, classifications, and definitions as well as 
documentation i s essential for a seamless exchange of data and efficient liaison of 
different disciplines, their models, experimental techniques, and approaches. To 
systematize interoperability, a domain ontology will be created based on the top -level 
ontology EMMO [1], as well as other ontologies related to standardization of data 
documentation across different domains, as for example to materials and 
manufacturing.  

To deal with data scarcity and insufficient data diversity, data augmentation and data 
synthesis methods will be applied to enable the simulation model to produce even more 
accurate results.  

3. Outcome and exploitation  

The final result of SiToLub will be an organic infrastructure composed by many 
interconnected elements, as represented in Figure 10.  

The core of this infrastructure is the SiToLub platform that will store the data produced 
during and after the project  and will harmonize them with the data coming from other 
existing databases, including the database of i -Tribomat and data directly produced by 
the SiToLub partners.  

Another important section of SiToLub infrastructure is composed by the different 
computational models that will be developed during the project. As previously 
mentioned, 3 categories of models will be developed according to their purpose. The first 
categor y will be related to the assessment of toxicity and biodegradability of the 
components of the lubricants, to be sure that the formulation will be safe for the people 
and the environment. The second category of models is related to the prediction of the 
tec hnical properties of the lubricants and their overall functionality. The last category of 
models will be used to assess the life cycle of the lubricants, and their impact on the 
society and on the economy.  

Existing databases will be used to feed the modelling tools, but the reliability of the data 
used will be assessed by realizing experimental tests according to international 
standards or specifically developed protocols.  

Anyway, the testing procedures for the assessment of safe and sustainable lubricants 
will be elaborated and will be an essential part of the SiToLub foundation.  

Artificial intelligence methods will be used for producing synthetic data when needed 
and to select the best candidates as lubricant components.  
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To ensure sustainable industrial use of the project results, SiToLub project relies on the 
presence of the Open Innovation Test Bed i -Tribomat, that will be the core exploitation 
partner. The newly developed simulation methods, and the updated infrastructu re 
previously described, will expand the services offered. Thus, European industry will have 
access, in addition to the materials characterization and simulation tools already 
developed, also to the newly built infrastructure for the SSbD formulation of lu bricants.  

Each of the simulation tools could be used as service for the evaluation of the properties 
and performance of the lubricants and their additives.  

 

Figure 10. Exploitation structure of SiToLub  

4. References  
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https://emmo-repo.github.io/


MaterialsWeek 2024  Book of Abstracts  S03_T12 
 

 

>oM¶!ÿñĆñÿ!u¸ṝ uɃɳȺǸɃǸɅʌȡɅȓ uɅɅɐʬǍʌȡʬǸ 
¶ǸʌțɐǱɾ Ȓɐɶ ñǍȒǸʌʳ ǍɅǱ ñʔɾʌǍȡɅǍǩȡȺȡʌʳ 
!ɾɾǸɾɾɃǸɅʌɾ ɐȒ >țǸɃȡǪǍȺɾ ǍɅǱ ¶ǍʌǸɶȡǍȺɾ     

ɳǍɶʌȡǪʔȺǍɶȺʳ Ǎʌ ¸ǍɅɐ ȺǸʬǸȺ ȡɅ ʌțǸ MʔɶɐɳǸǍɅ ĆɅȡɐɅ  

Jelena Barbir 1, Estefania Carpio 1, Eleonora Foschi 2 

1. Abstract  

In  addition  to  contributing  to  the  United Nations  Sustainability  Goals  (UN  SDG), the  EU 
Green Deal includes the ambition of creating the first climate -neutral and circular  
economy  continent  by  2050.  To do  this,  the  policy  goal  of  a zero -pollution  economy  for  a 
toxic -free environment must be achieved. To this aim, the Chemicals Strategy for  
Sustainability  (CSS) has  been  adopted,  which  aims  to  tackle  the  challenge  of  producing  
and  using  chemicals  to  address  societal  needs  while  respecting  the  planetary  
boundaries  and  safeguarding people  and  ecosystems,  by  dealing with pollution  from  all  
sour ces (Caldeira et  al., 2022; European Commission , 2019; European Commission , 2020). 

This CSS challenge gets operationalised through the development/implementation of  
two  key  R&I actions:  1) the  Strategic  Research and  Innovation Plan  (SRIP), and  2) the  Safe and 
Sustainable by Design (SSbD) framework. Bearing in mind the pressing need to  develop 
new methods or improve current ones, to support the improvement of safety  and 
ɾʔɾʌǍȡɅǍǩȡȺȡʌʳ ǍɾɾǸɾɾɃǸɅʌɾ ɐȒ ǪțǸɃȡǪǍȺɾṞ ʌțǸ ɳɶɐȲǸǪʌ Ẍu¶æ¬M¶M¸ÿu¸g u¸¸ÃĞ!ÿuĞM 
METHODS FOR SAFETY AND SUSTAINABILITY ASSESSMENTS OF CHEMICALS AND  
MATERIALS  PARTICULARLY  AT NANO  LEVEL IN THE EUROPEAN  UNION  
ṵ>țǸ¶ǍʌñʔɾʌǍȡɅṶẍ will  not  only  study  the quantum  effects  from a  fundamental  point -of - 
view but also by identifying and measuring them through experimental techniques  
(high -resolution  analysis,  XPS and  UPS), and  determining  the  specific  molecular  
recognition  through  their  interaction  with  the  environment,  which  is a quantum  
mechanical effect  (invitro, microfluidic in -vitro,  and  in -vivo models and  proteomics  and  
transcriptomics and methods). The information obtained on these descriptors will then  
be  integrated  into  the  development  of  novel  in  silico  models  for  the  prediction  
(eco)toxicity  properties  of  advanced  materials.  Finally,  in -silico  model  prediction  results  
will be combined to develop a new methodology for the complementary use of Risk  
Assessment  and  Life  Cycle  Assessment  to  improve  criteria  for  the  SSbD implementation  
framework . To date,  significant  progress  has  been  made,  as reported  by  the  JRC Technical  
Report  on  Safe and Sustainable by Design chemicals and materials (Caldeira et al., 2022). 
However,  further methodological advances are needed to support the full 
implementation of the  SSbD framework,  i.e., going  beyond  traditional  green  chemistry  
innovation  approaches  and  integrating  both  safety -based  and  lifecycle -based  
considerations  to  ensure  sustainability along the entire value chain. Today, nanoparticles 
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can be found in an  increasing  number  and  broad  range  of  consumer  products,  from  
cosmetics  to  k itchenw are, elect ronics, renew ab le energy, an d aerospace (Khan et  al., 2022; 
Mech  et  al., 2020). Nanotechnology is expected to revolutionise our style of living, holding 
great  p rom ise for a bright  and sust ain ab le fu ture (Khan et  al., 2022; Mech et  al., 2020). The  
EU has identified nanotechnology as one of the key technologies that will enable 
Europe's  competitiveness and capacity to tackle the global problems of our time 
(European Commission , 2017). Considering  the  above,  the  overall  objective  of  the  project  
CheMatSustain  is to  identify,  develop,  test  and  deploy  a set  of  tools  to improve  and  
harmonise  screening  and  testing  protocols, strategies, and hazard, risk and sustainability 
assessments of a sample of  chemicals  and  (nano)materials  in  the  European  Union  by  
developing  robust,  reliable  and  fast (test) methods and models, including high -
throughput and in silico models, with  the  goal  of  improving  their  safety  and  sustainability.  
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!uẁǱɶȡʬǸɅ ɃʔȺʌȡɾǪǍȺǸ ɃǸʌțɐǱɐȺɐȓʳ ʌɐ ǱǸʬǸȺɐɳ 
ÿɶǍɅɾɳǍɶǸɅʌ ğɐɐǱ Ǎɾ ɾʔɾʌǍȡɅǍǩȺǸ ȒʔɅǪʌȡɐɅǍȺ 

ɃǍʌǸɶȡǍȺ ʔɾȡɅȓ ññǩE 

Päivi Kivikytö -Reponen 1, Stefania Fortino 1, Kari Kolari 1, Antti 
Puisto 1 

1.  Introduction  

Efficient design,  production, and optimization of new safe and sustainable materials for 
various industrial sectors is a future grand challenge for our society.  Wood -based 
composite materials offer a solution and have therefore been the focus of experiment al 
research and development for years. Computational materials design has the capacity 
to speed -up the development of these materials. However, this requires reliable models 
currently unavailable.  

The project ẬAI-driven multiscale methodology to develop Transparent Wood as 
ɾʔɾʌǍȡɅǍǩȺǸ ȒʔɅǪʌȡɐɅǍȺ ɃǍʌǸɶȡǍȺậ (AI-TranspWood), funded by the European Commission 
within the call HORIZON -CL4 -2023 -RESILIENCE-01-23, aims  to create an Artificial 
Intelligence (AI) -driven multiscale methodology within the Safe and Sustainable by 
Design (SSbD) framework for functional wood -based composites. The concept will be 
demonstrated for Transparent Wood (TW), a promising material with potential 
applications in several indust rial fields, such as construction, automotive, electronics and 
furniture.  

Utilizing AI tools and conducting advanced experiments, we aim to create multiscale 
models spanning from the atomistic level to continuum scales. These models will 
address the manufacturing and mechanical aspects of transparent wood (TW ) and  
facilitate virtual screening of bio -sourced alternatives to the chemicals used in TW 
production.  

2. Transparent  wood  

Transparent wood (TW) acquired attention since its discovery and morphological 
characterization in 1992 by S. Fink [1].  Its complex  microstructure originates from that of 
pristine wood , and the  resulting composite is heterogeneous across the scales , providing  
interesting features: unlike wood, it is a lightweight, transparent to visible light, and, by 
the subsequent treatments (i.e., functionalization, modification, and infiltration with 
suitable resins) it becomes the best candidate for replacing glass and  some plastics in a 
variety of applications.  

European market for TW composites is new, and a recent report [2] estimates that global 
Transparent Wood industry will generate $208.1 million by 2031 witnessing a Compound 
Annual Growth Rate (CAGR) of 9.0% from 2022 to 2031, due to TW emerging as a 
promis ing alternative  to petroleum -based harmful plastics [3]. Being eco -friendly, 
lighter, stronger, and having lower carbon footprint compared to traditional building 
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materials it is expected to become a popular choice for energy -efficient buildings and 
sustainable construction projects.  

3. AI-driven multiscale methodology  

Computational modelling of TW properties requires specific physics -based modelling 
approaches spanning across several scales and physical domains. Such  approaches are 
restricted by the computational power available, and the profound knowledge required.  

AI-Transpwood proposes a systematic approach containing 17 work packages (WPs, Fig. 
1) for complementing physics -based modelling and providing tractable software tools 
with the help of AI and ML (Fig. 2). It involves physics -based models developed in WPs 1 , 
2, and 4, used to create AI -based surrogate models (WP7).  These surrogate models are 
then improved by integrating physics submodels directly into AI methodology (WP8). 
Finally, advanced physics models, such as non -linear finite element approaches, are 
linked to AI. The entire reality described by physics models is then connected to AI 
technology handling aspects not accommodated by physics -based models, e.g., 
geometric variability and material uncertainties due to growth and production 
irregularities.  

 

Figure 11: Structure of AI -TranspWood Project and associated WPs with leaders and main partners . 
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Figure 2: Conceptual three -stage process to link physics -based models to AI -methodology, and model 
classes which will then be implemented in predictive software.  

4. Safe and Sustainable by Design concept  

Safe and sustainable by design (SSbD) is a design approach where objectives such as 
minimizing hazardous chemicals use, reducing greenhouse gas emissions 2, and 
fostering materials reuse and recycling are built into product design. According to the 
ǪǍȺȺṞ Ẍthe integration by computational modeling of the chemicals and materials 
functionality with the Safe and Sustainable by Design framework will have a key role in 
ʌțǸ ȓɶǸǸɅ ǍɅǱ ǱȡȓȡʌǍȺ ʌɶǍɅɾȡʌȡɐɅ ɐȒ ʌțǸ MʔɶɐɳǸǍɅ ȡɅǱʔɾʌɶʳẫ, AI-TranspWood fully 
addresses this approach . 

The AI -TranspWood project integrates efficiently  advanced AI -driven computational 
models with the SSbD framework for wood -based composites and demonstrates  the 
methodology for transparent wood (TW ), with the vision to substitute substances of 
concerns such as plastic and glass in key applications.  This will be possible thanks to the  
user -oriented design tools made available for industrial users.  

In the project  a formulation  of safe and sustainable by design concept (SSbD) is defined  
for the purpose of  screening polymers and chemicals  selected for TW , and the final 
composites  using  data generated by models and eco -design or simplified LCA  providing , 
identifying  their  safety and environmental and economic hot spots . The feedback from 
the screening study helps  the material developers to improve the environmental 
performance at an early stage.  

 
2 https://ec.europa.eu/clima/eu -action/european -green -deal/2030 -climate -target -plan_en  
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5. Models supporting design for lifecycle  

After screening polymers, chemicals, wood and plant -based composites, SSbD 
formulation  continues towards assessment of environmental impacts . This supports  
understanding of the sustainability of the whole service life of the selected materials and 
new transparent wood (TW) products to be developed . Finally, SSbD guidelines support 
the safe and sustainable design of use cases.  

Environmental impacts are evaluated with data and knowledge gained during the 
project . The LCA and environmental footprint methodology will consider the whole value 
chain of the production system to quantify environmental impacts. Also, circularity and 
R-strategies of selected polymers and chemicals and biocomposites will be evaluated.  

For supporting lifecycle of the products, the recycling of TW products will also be studied. 
Due to environmental and economic issues, mechanical recycling will be prioritized. 
However, due to the composition and nature of the polymers, chemical recycling will be 
required.  

6. Conclusions  

The aim of the project is to develop advanced TW through SSbD concept using AI -driven 
multiscale methodology. The communication between LCA and the material surrogate 
models published on open platforms  will be created.  

By developing AI -supported SSbD framework for TW, we contribute to the European 
Green Deal by providing innovative sustainable materials and cost -effective tools for 
European industries, paving the way towards green and sustainable transition. SSbD 
tools u sed by the chemicals and materials community with new transparent wood 
materials will increase the innovation capacity of SMEs and industry for future 
sustainable products.  
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=ǍʌʌǸɶʳ ɃǍɅʔȒǍǪʌʔɶȡɅȓ ǱȡȓȡʌǍȺ ʌʭȡɅ ǱǸɾȡȓɅ ȡɅ ʬȡǸʭ 
ɐȒ ɶǸɵʔȡɶǸɃǸɅʌɾ Ȓɐɶ ʌțǸ ǱȡȓȡʌǍȺ ɳɶɐǱʔǪʌ ɳǍɾɾɳɐɶʌ 

Martin Thomas Horsch 1 

This contribution argues that the DigiPass CSA community should establish a 
subcommunity on digital product passports for battery materials and systems in 
collaboration with projects from the Battery2030+ CSA3 community, including BatCAT.  

BatCAT is the project that will realize the BATTERY 2030+ manufacturability six -year 
programme within 42 months, addressing battery cell manufacturing innovation for Li-
ion  and Na -ion cells as well as redox -flow batteries, with a focus on vanadium -based 
technology. To achieve ambitious cost and performance targets, products and processes 
need to be optimized for energy density, longevity, and sustainability of batteries, 
leveraging the combined power of physics -based and data -ǱɶȡʬǸɅ ɃɐǱǸȺȺȡɅȓṝ ẌfʔȺȺʳ 
digita l manufacturing analogues will allow the understanding and optimization of 
process parameters and of their impact on the intermediate and final product. These 
virtual representations can be used to manipulate and therefore actuate in the physical 
world sup porting [...] ǩǍʌʌǸɶʳ ɃǍɅʔȒǍǪʌʔɶȡɅȓ ȒǍǪȡȺȡʌȡǸɾẍ[Amici 2022]  BatCAT will develop such 
an integrated virtual development and optimization environment.  

Redox -flow batteries  are promising for energy storage in renewable energy and will help 
increase the buffer for temporal fluctuations in energy supply and demand. Lithium -ion 
battieres  are ubiquitous and can contribute to the twin transition as a bridge technology, 
provided that a rigorous lifecycle analysis is done, based on knowledge integration, to 
balance beneficial and adverse effects. [Sadik 2023] Work  on digital product passports  has 
gained momentum in the context of the circular economy. At present, however, digital 
product passports  are still an emerging field, without a universally agreed -upon 
standard. Developing a digital product passport system for batteries presents challenges 
and gaps in the current scientific and industrial landscapes. As the battery industry 
increasingly adop ts digital product passport systems to manage the lifecycle of batteries 
and promote circular economy practices, it becomes imperative to address these gaps.  

The current state of the art in industry is that repair and maintenance is often 
documented on paper, and companies lack knowledge of the origin and composition of 
their products. Digital twin technology permits advancing beyond this state of the art 
subst antially, and in many ways. It is therefore a core aspect to developing the digital 
product passport for battery materials and systems.  
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Francesco Mercuri 1 

1.  Introduction  

COST (European Cooperation in Science and Technology)[1] actions play a pivotal role in 
fostering collaboration, innovation, and excellence across Europe's scientific landscape. 
With a focus on promoting pan -European networking, COST actions bring together 
researchers, policymakers, industry stakeholders, and other relevant actors to address 
pressing societal challen ges, drive scientific advancement, and stimulate economic 
growth. By facilitating interdisciplinary collaboration and knowledge exchange, COST 
actions leverage Europe's rich diversity of expertise and resources to tackle complex 
issues spanning diverse fie lds such as health, environment, technology, and social 
sciences. Moreover, COST actions serve as catalysts for capacity building, training, and 
mobility, empowering researchers at all career stages to expand their networks, acquire 
new skills, and contrib ute to cutting -edge research initiatives. Through its decentralized, 
bottom -up approach, COST fosters inclusivity, diversity, and transparency, ensuring that 
all voices are heard and all regions of Europe are represented in shaping the future of 
science an d innovation. As Europe's longest -running intergovernmental framework for 
cooperation in science and technology, COST continues to be a driving force for scientific 
excellence, collaboration, and impact, reinforcing Europe's position as a global leader in 
research and innovation.  

The European Materials Informatics Network (EuMINe, COST Action CA22143)[2] has 
recently been launched in the framework of the COST programme 2023 -2027.[3] EuMINe 
is a collaborative initiative aimed at revolutionizing the design, development and 
engineerin g of advanced materials through the integration of advanced modelling, 
data -driven and AI technologies. With the overarching goal of enhancing the 
competitiveness of the European research and development (R&D) landscape, EuMINe 
brings together a diverse co mmunity of experts, researchers, and industry stakeholders 
to address the multifaceted challenges and opportunities in materials development.  

2. The EuMINe approach  

The development of advanced materials plays a pivotal role in driving technological 
advancements across various sectors, including energy, healthcare, transportation, and 
environmental sustainability. However, the traditional empirical methods for material s 
discovery and design are often time -consuming, costly, and limited by the vastness of 
the materials space. In response to these challenges, EuMINe advocates for a paradigm 
shift towards a fully digital and data -centric approach, leveraging the power of 
computational modelling, artificial intelligence (AI), machine learning (ML), and high -
performance computing (HPC) to accelerate the pace of materials innovation.  
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EuMINe's activities are guided by several key objectives:  

¶ Collaborative research coordination: EuMINe serves as a platform for fostering 
collaboration among researchers and institutions working on materials informatics. 
By promoting knowledge sharing, resource exchange, and interdisciplinary 
collaboration, EuMINe aims to accelerate the development and adoption of 
modelling and data -driven methods for materials  discovery, characterization, and 
design.  

¶ Standardization and methodology development: one of EuMINe's primary objectives 
is to develop shared standards, practices, and methodologies for the application of 
materials informatics and AI for advanced materials development. Through 
collaborative effor ts, the network aims to harmonize best practices in data 
management, model validation, and predictive modelling, ensuring interoperability 
and reproducibility across diverse research domains.  

¶ Infrastructure and tools development: EuMINe advocates for the development of 
robust infrastructure and tools to support the adoption of digital and data -driven 
approaches for advanced materials. This includes the use of high -performance 
computing resource s, data repositories, and software platforms tailored to the needs 
of materials researchers and practitioners.  

¶ Technology transfer and innovation: EuMINe facilitates technology transfer and 
innovation by fostering collaboration between academia and industry. By bridging 
the gap between fundamental research and real -world applications, EuMINe aims to 
accelerate the translation of research findings into commercial products, processes, 
and solutions.  

¶ Capacity building and training: EuMINe prioritizes capacity building and training 
initiatives to empower researchers with the necessary skills and knowledge to 
leverage digitalisation for advanced materials. Through workshops, seminars, and 
educational res ources, EuMINe seeks to cultivate a new generation of materials 
informatics experts and practitioners.  

3. An open platform for materials informatics in Europe  

The EuMINe COST Action realises an open and inclusive approach characteristic of COST 
actions, with over 150 participants hailing from 35 countries. Embracing the principles of 
collaborative networking, EuMINe provides a platform for researchers, practitio ners, 
policymakers, and industry experts from across Europe to converge, exchange ideas, and 
collectively address the multifaceted challenges at the intersection of advanced 
materials development, digital transition and AI. By fostering a diverse and vibra nt 
community of participants, EuMINe harnesses the collective expertise and perspectives 
of its members to drive forward innovation, advance knowledge, and boost the field of 
materials informatics. Through its open character and inclusive nature, EuMINe 
em bodies the spirit of collaboration and cooperation that lies at the heart of COST 
actions, empowering individuals and institutions to collaborate across borders, 
disciplines, and sectors to address pressing societal needs and advance the frontiers of 
scien ce and technology.  

4. References  

[1] https://www.cost.eu/  

[2] https://www.eumine -cost.eu  
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MɅɾʔɶȡɅȓ ɶǸȓʔȺǍʌɐɶʳ !ȺȡȓɅɃǸɅʌ ȡɅ ʌțǸ éἉu ɐȒ 
uɅɅɐʬǍʌȡʬǸ ¶ǍʌǸɶȡǍȺɾ 

Steffi Friedrichs 1, MACRAMÉ Consortium 2 

1.  Introduction  

The MACRAMÉ Project ẎAdvanced Characterisation Methodologies to assess and predict 
the Health and Environmental Risks of Advanced MǍʌǸɶȡǍȺɾẏ is fully aligned with the EU 
ambitions to secure the safety and sustainability of new chemicals, materials, products 
and processes in order to strive for zero pollution and toxic -free environments, as 
addressed in the MĆẏɾ >țǸɃȡǪǍȺ ñʌɶǍʌǸȓʳ Ȓɐɶ ñʔɾʌǍȡɅǍǩȡȺȡʌʳ ṵᶰᶮᶰᶮṶ, and in the European 
Green Deal (2019 & 2021) ; in doing so, the Project concentrates on methodologies that 
ǍɶǸ ǍɳɳȺȡǪǍǩȺǸ ʌɐ ɅǍɅɐɃǍʌǸɶȡǍȺɾṞ ǍɅǱ ʭȡǱǸɅɾ ʌțǸɃ ʌɐ ẎAdvanced Materials ẏ ṵ!Ǳ¶ǍɾṶ  a 
ɃǍʌǸɶȡǍȺ ǪǍʌǸȓɐɶʳ ʌțǍʌ ȡɅǪȺʔǱǸɾ ǩʔʌ ɾʔɶɳǍɾɾǸɾ ʌțǍʌ ɐȒ ẎɅǍɅɐɃǍʌǸɶȡǍȺɾẏ ṵMĆṞ ẎEǸȒȡɅȡʌȡɐɅ ɐȒ 
Ǎ ¸ǍɅɐɃǍʌǸɶȡǍȺẏ) - in commercialised products and that are aligned with the future -
oriented innovation, safety and sustainability considerations of the OECD ( OECD (2020) ), 
the EU ( EU (2022) ), and several of its Member States (e.g. Germany (2021) ). This will be 
achieved through development and demonstration of novel methodologies, and by 
advancing their harmonisation & standardisation on three MACRAMÉ Material Families  
of inhalable carbon -based AdMas  of various morphologies and dimensions ( Tiwari et 
al.  (2012)), beyond spherical particles: (a) graphene -related material (GRM), (b) carbon 
nanofibres  (CNFs), e.g. carbon nanotubes (CNTs), and (c) Poly Lactic -co -Glycolic Acid 
(nano)particles (PLGA). The focus on carbon -based AdMas addresses unsolved 
detection and characterisation issues, especially in complex media. In doing so, 
MACRAMÉ builds on >15 years of research and innovation (R&I) and knowledge pooling 
in nanosafety, formed through num erous European and international collaborations. 
MACRAMÉ will add value to the results of collaborations, such as the Malta -Initiative , and 
the Graphene Flagship  Validation Service  and Standardisation Committee , to 
proactively support EU industries in becoming world -leaders in clean technologies and 
ɳɶɐǱʔǪʌɾ ǍɅǱ ǍǪțȡǸʬȡɅȓ ʌțǸ gɶǸǸɅ EǸǍȺẏɾ ǍɃǩȡʌȡɐʔɾ ʌȡɃǸȺȡɅǸṣ 

2. Startegic R&I to support Harmonisation, Standardisation & Safe 
and Sustainable by Design  

The MACRAMÉ R&I Approach  (Figure 12) aims to widen the development of harmonised 
test guidelines (TGs) and guidance documents (GDs) (OECD) and standards (CEN, ISO) 
to market -relevant AdMas in their complex product matrices . This will be achieved by 
defining the R&I Strategy through life -cycle assessment for five market -relevant  
industrial MACRAMÉ Use -Cases.  These define the selection  of the MACRAMÉ R&I 
Activities  and development of MACRAMÉ Methods , and the benchmarks chosen for 
monitoring the progress R&I. MACRAMÉ R&I Activities include a range of novel sample 
preparation techniques and ambitious quantitative detection and imaging 
methodologies that support reliable and reproducible determination of AdMas in 
different complex matrices ( AdMa@CMs ) and using inhalation as their main exposure 

 
1 AcumenIST SRL, Rue Fétis 19, 1040 Etterbeek, Belgium; email: Steffi@AcumenIST.com.  
2 cf.: https://macrame -project.eu/the -macrame -consortium/  

https://ec.europa.eu/environment/strategy/chemicals-strategy_en
https://ec.europa.eu/info/strategy/priorities-2019-2024/european-green-deal_en
https://ec.europa.eu/info/strategy/priorities-2019-2024/european-green-deal_en
https://ec.europa.eu/environment/chemicals/nanotech/faq/definition_en.htm
https://ec.europa.eu/environment/chemicals/nanotech/faq/definition_en.htm
https://doi.org/10.1787/bb5225f1-en
https://ec.europa.eu/info/research-and-innovation/research-area/industrial-research-and-innovation/key-enabling-technologies/advanced-materials_en
https://www.umweltbundesamt.de/en/publikationen/risk-governance-of-advanced-materials
https://doi.org/10.1016/j.pmatsci.2011.08.003
https://doi.org/10.1016/j.pmatsci.2011.08.003
https://www.bmuv.de/en/topics/health-chemicals/nanotechnology/the-malta-initiative
https://graphene-flagship.eu/
https://graphene-flagship.eu/innovation/industrialisation/validation-service/
https://graphene-flagship.eu/innovation/industrialisation/standardisation/
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route . By applying, combining and evaluating both established and novel inhalation 
toxicity tests a tiered approach to toxicity testing will be developed that will provide data 
on state -of -the -art characterised control materials for the MACRAMÉ Control Material 
Library . The library will serve future AdMa toxicological research. The ultimate 
MACRAMÉ Outcomes  are proposals for harmonisation and (pre -)standardisation 
projects to be provided to and further elaborated with the relevant bodies, (i.e. OECD, 
VAMAS/ CEN/ISO). The proposals will be founded on robust summary datasets , 
scientific documents  and recommendations for hazard - and risk -assessment 
methodologies for AdMas in complex product matrices (AdMa@CMs). All data and 
information, obtained from external sources and generated during the Project, will be 
handled and stored in the MACRAMÉ Information Hub  - ʌțǸ æɶɐȲǸǪʌẏɾ ǪǸɅʌɶǍȺ 
information processor, whose interoperability is based on a Data Stewardship  concept, 
designed according to IndustryCommons  principles.  

The resulting efficiency and effectiveness of MACRAMÉ Methods will be demonstrated 
through their application in Use -Case evaluations, using LCA -, LCC- ǍɅǱ ẎñǍȒǸ Ἁ 
ñʔɾʌǍȡɅǍǩȺǸ ǩʳ EǸɾȡȓɅẏ ṵññǩEṶ-based ( EWARN (2022) ), highlighting benefits like reduced 
costs of regulatory compliance, by following a MACRAMÉ Safety & Sustainability 
Matrix ṣ ÿțȡɾ ɃǍʌɶȡʲ ʭȡȺȺ ǩǸ Ǎ ɃɐǱʔȺǍɶ ǩʔȡȺǱȡɅȓ ǩȺɐǪȶ Ȓɐɶ ¶!>é!¶Nẏɾ ȡɅȒɐɶɃǍʌȡɐɅ-
transferring interfaces for different scientific and regulatory communities, and thus 
provide a stepping -ɾʌɐɅǸ Ȓɐɶ MʔɶɐɳǸẏɾ ɶɐʔʌǸ ʌɐʭǍɶǱɾ Ǎ ẬɐɅǸ ɾʔǩɾʌǍɅǪǸ ẙ one 
ǍɾɾǸɾɾɃǸɅʌậ approach ( European Green Deal (2019) ) and promote an open strategic 
autonomy ( ETUI (2021)) through key enabling and emerging technologies, including 
digital ones.  

 

Figure 12: Illustration of the MACRAMÉ R&I Approach (AdMa@CMs: Advanced Materials in complex 
matrices; CF: Characterisation Factor; GRM: graphene -related material; IATA: integrated approaches to 
testing and assessment; LCA: Life -Cycle Assessment; LCC: Life -Cycle -Costing; MFA: Material -Flow Analysis; 
RA: Risk-Assessment; SSbD: Safe -&-Sustainable -by -Design).  

https://industrycommons.net/
https://www.baua.de/EN/Service/Publications/Cooperation/EWARN.html
https://ec.europa.eu/info/strategy/priorities-2019-2024/european-green-deal_en
https://www.etui.org/publications/europes-open-strategic-autonomy
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3. Ensuring regulatory Relevance in the MACRAM É Project  

To ensure the maximum impact and engagement with industrial actors, policy -
informing and Ṿmaking, as well as standardising bodies, two enhance the chances of 
acceptance and advancement of the developed methods toward standardisation and 
harmonisation .  

The 1st MACRAMÉ Regulatory Risk Assessors Summit, held on the 27 th  Ṿ 28 th  November 
2023 (as an in -person event), aimed to establish the concept of conducting 
environmental, health and safety assessments of AdMas along the entire life cycle of a 
product. In doing so, the Summit borrows from and applies elements from both risk - 
and life cycle assessment  disciplines and introduces the concept of sustainability and 
its implementation in the Safe and Sustainable by Design framework , to elaborate 
needs, challenge s and approaches for regulatory risk assessors. The first day of the 
Summit laid the foundation by providing insights into the policy frameworks of the 
European Green Deal, the SSbD framework, and LCA. Short talks and a panel discussion 
by scientists, regu lators, large industry and SMEs, and consumers focussed on how the 
different stakeholder groups perceive and approach sustainability in challenges they 
face in risk assessment and how LCA -based approaches may help in addressing these 
challenges. The second  day featured three breakout sessions led by experts for (a) 
occupational safety, (b) consumer safety, and (c) environmental safety, respectively, in 
order to further elaborate on needs and challenges. The outcomes of the breakout 
discussions form the basi s for recommendations on future needs for AdMas in risk 
assessment within a Life Cycle context, including standards and test guidelines; they 
furthermore provide additional guidance to the mid -term review and (re -)confirmation 
ɐȒ ʌțǸ æɶɐȲǸǪʌẏɾ éἉu ñʌɶǍʌǸȓʳ. 
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>ou!ñ¶! ẁ !ǪǪǸɾɾȡǩȺǸ uɅɅɐʬǍʌȡʬǸ ¶ǸʌțɐǱɾ Ȓɐɶ ʌțǸ 
ñǍȒǸʌʳ Ἁ ñʔɾʌǍȡɅǍǩȡȺȡʌʳ !ɾɾǸɾɾɃǸɅʌ ɐȒ >țǸɃȡǪǍȺɾ Ἁ 

¶ǍʌǸɶȡǍȺɾ 

Tommaso Serchi 1, Emma Arnesdotter 1, Pamina Weber 1, Steffi 
Friedrichs 2, CHIASMA Consortium 3 

1.  Introduction  

The CHIASMA Project aims to devise and demonstrate a comprehensive set of New 
Approach Methodologies (NAMs)  for chemicals and advanced materials, and integrate 
these into a user friendly, reliable and robust framework to perform human and 
environmental safety evaluation in a regulatory context. The CHIASMA SSbD (Safe & 
Sustainable by Design) Assessment  will be based on an iterative approach that 
leverages on different consecutive assessment steps based on chemocentric models , 
biocentric tools, and experimental NAMs .  

The CHIASMA NAMs, alone or combined into IATAs, will be developed to answer specific 
regulatory needs, focusing on regulatory requirements for human and environmental 
ɾǍȒǸʌʳ ǍɅǱ ǍɾɾǸɾɾɃǸɅʌṞ ǍȡɃȡɅȓ Ǎʌ ǍɳɳȺʳȡɅȓ ȡʌ ʌɐ ʌțǸ MĆẏɾ ññǩE ǍɳɳɶɐǍǪț ȡɅ ʌǸɶɃɾ ɐȒ 
defini ng safety and sustainability along the complete life cycle of a substance/material. 
A harmonised composition of the project consortium encompassing academic and 
ɶǸɾǸǍɶǪț ǪǸɅʌɶǸɾ Ǎɾ ʭǸȺȺ ȡɅǱʔɾʌɶʳ ǍɅǱ ɶǸȓʔȺǍʌɐɶɾ ʭȡȺȺ ǸɅɾʔɶǸ >ou!ñ¶!ẏɾ ʬǍȺʔǸ Ǎʌ 
continental lev el and beyond. The Project will ensure development and implementation 
of innovative NAMs to support EU strategies, such as the EU Chemicals Strategy for 
Sustainability  (CSS), the JRC Safe and Sustainable by Design (SSbD) framework , and the 
AMI3030 initiative  (to name but a few).  

CHIASMA will promote EU leadership in the sector and provide a significant advance in 
ʌțǸ ɶǸɾǸǍɶǪț ȒȡǸȺǱṣ ÿțǸ >ou!ñ¶!ẏɾ ȺȡɅȶ ʌɐ ȡɅǱʔɾʌɶʳ ǍɅǱ ʌɐ MĆ ǍɅǱ ȓȺɐǩǍȺ ɶǸȓʔȺǍʌɐɶɾ ǍɅǱ 
policy makers (e.g. OECD , EURL ECVAM , ECHA , EFSA, US-EPA, and US-FDA ) will ensure 
the relevancy and applicability of the developed approaches, which will be tested on 
three test cases, namely PFAS, (nano -)pesticides, and 2D chemicals/materials for energy 
applications, demonstrating regulatory relevance and trans -domain app licability of the 
CHIASMA -framework.  

2. The CHIASMA Project  

The CHIASMA Project is fully aligned with the EU strategies for the development of the 
SSbD Framework to ensure safety and sustainability of enabling and emerging 
technologies  including those based on chemicals and materials, as addressed in the 
MĆẏɾ >ññṞ ȡɅ ʌțǸ European Green Deal  and in the Advanced Materials 2030 Initiative. 
CHIASMA will focus on developing NAMs and improved Life Cycle Impact Assessment  
(LCIA) approaches and strategies, to ultimately integrate these into the CHIASMA 

 
1 Luxembourg Institute of Science and Technology; tommaso.serchi@list.lu   
2 AcumenIST SRL  
3 cf. www.CHIASMA -Project.eu  

https://environment.ec.europa.eu/strategy/chemicals-strategy_en
https://environment.ec.europa.eu/strategy/chemicals-strategy_en
https://ec.europa.eu/info/research-and-innovation/research-area/industrial-research-and-innovation/key-enabling-technologies/advanced-materials-and-chemicals_en
https://www.ami2030.eu/wp-content/uploads/2022/10/AMI2030-Declaration.pdf
https://www.ami2030.eu/wp-content/uploads/2022/10/AMI2030-Declaration.pdf
https://www.oecd.org/
https://joint-research-centre.ec.europa.eu/eu-reference-laboratory-alternatives-animal-testing-eurl-ecvam_en
https://echa.europa.eu/
https://www.efsa.europa.eu/en
https://www.epa.gov/
https://www.fda.gov/
https://commission.europa.eu/strategy-and-policy/priorities-2019-2024/european-green-deal_en
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Framework  for the combined assessment of SSbD to support REACH  (regulation for the 
Registration, Evaluation, Authorisation and Restriction of Chemicals), CLP (regulation for 
Classification, Labelling and Packaging of chemicals) and other relevant regulations, 
such as the (proposed) Ecodesign for Sustainable Products Regulation  and the EU 
Ecolabel regulation .  

The resulting integrated CHIASMA SSbD Assessment  (for safety - and environmental -
assessment), will be successively built on the coherent development, refinement and 
demonstration of NAMS based on both in silico ǍɅǱ Ẏexperimental ẏ methods ( i.e., 
>ou!ñ¶!ẏɾ ǪɐȺȺǸǪʌȡʬǸ ʌǸɶɃ Ȓɐɶ in vitro methods, human ex vivo  methods and non -
mammal in vivo methods ), in order to enable risk assessors, SMEs, large enterprises and 
regulators to address REACH and CLP relevant endpoints using human -centric and 3R-
compliant approaches. The developed NAMs, refined and demonstrated by CHIASMA 
ʭȡȺȺ ǩǸ ǱǸɳȺɐʳǸǱ Ǎɾ Ẏñʭȡɾɾ ǍɶɃʳ ȶɅȡȒǸẏ ʌɐ ȓǸɅǸɶǍʌǸ ǱǍʌǍ ṵǸṣȓṣṞ ɅǸʭȺʳ ȓǸɅǸɶǍʌǸǱ ɐɶ Ǎɾ ʌțǸ 
result or re -processing of existing data), and including in silico, in vitro and in chemico 
approaches that will be used alone or in combined approaches, such as Integrated 
Approaches to Testing and Assessment (IATAs), to generate specific regulatory relevant 
results for the EU SSbD Framework.  

The CHIASMA SSbD Assessment and the in silico and experimental NAMs will be Ậin -
ɳɶɐȲǸǪʌẏ validated  against three groups of socially and environmentally relevant 
chemicals and materials groups :  

a) Demo -Case 1: Polyfluoroalkyl Substances  (PFAS),  
b)  Demo -Case 2: (nano) -pesticides , and  
c) Demo -Case 3: 2D materials for energy applications.   

The focus on these three groups is justified by their high health impact, environmental 
persistence, and large industrial use, which lead to high societal concern. CHIASMA 
builds on many years of research and innovation (R&I) and knowledge pooling in 
chemi cal safety and nanosafety, development and implementation of computational 
models and of advanced biological models for prediction of safety and environmental 
impact, generation of conceptual frameworks for assessment formed through European 
and internatio nal collaborations.  

CHIASMA will contribute to the global efforts towards the green and digital transition, 
ensuring  more robust and more ethical regulatory -ready methods  to enable 
stakeholders to achieve the ambitious European goals for a sustainable and toxic free 
society. CHIASMA will boost the efforts of the scientific community and authorities to 
generate, validate and implement new alternative methods and strategies for the 
animal -free assessment of chemicals and materials . 

3. The CHIASMA R&I Approach  

The CHIASMA R&I approach to testing and assessment (see Figure 13) aims to provide 
regulators with an integrated framework (the CHIASMA SSbD Assessment) allowing 
human and environmental safety and environmental impact assessment using an 
iterative multi -step approach based on next generation safety assessment (NGSA) 
appro aches. The CHIASMA SSbD Assessment combines the elements, corresponding to 
the numbers in Figure 13:  

https://echa.europa.eu/regulations/reach/legislation
https://echa.europa.eu/regulations/clp/legislation
https://commission.europa.eu/energy-climate-change-environment/standards-tools-and-labels/products-labelling-rules-and-requirements/sustainable-products/ecodesign-sustainable-products_en
https://environment.ec.europa.eu/topics/circular-economy/eu-ecolabel-home_en#:~:text=The%20EU%20Ecolabel%20is%20the,independently%2Dverified%20low%20environmental%20impact.
https://environment.ec.europa.eu/topics/circular-economy/eu-ecolabel-home_en#:~:text=The%20EU%20Ecolabel%20is%20the,independently%2Dverified%20low%20environmental%20impact.
https://ec.europa.eu/health/scientific_committees/opinions_layman/en/non-human-primates/glossary/tuv/three-rs-principle.htm
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Figure 13: Illustration of the CHIASMA R&I approach to testing and assessment of materials using an 
iterative approach based on the integration of (1) chemocentric, (2) biocentric and (3) new experimental 

models into a conceptual framework for data -integration and -processing.  

1. Chemocentric models , powered by  state -of -art artificial intelligence , 
including:  
¶  Chemocentric models  for the prediction of behaviour and properties of 

chemical systems.  
¶ Quantitative Structure -Activity Relationship  (QSAR) models relating chemical 

features to biological effects.  
¶ Material Flow Analysis  models (MFA) to predict chemical/material releases 
ǍȺɐɅȓ ʌțǸ ɳɶɐǱʔǪʌɾẏ ȺȡȒǸ ǪʳǪȺǸṣ 

¶ Text mining tools  to process, analyse, and extract valuable information from 
large amounts of text data.  

¶ Knowledge Graph  to capture, structure and analyse existing data, inferring 
new links and conclusions.  

¶ Read Across to predict properties for the target substance(s) based on 
properties of analogous substances.  

2. Biocentric models , consisting of:  
¶ Physiologically -Based Kinetic models  (PBK) to predict behaviour and 

distribution of chemicals in the body.  
¶ Adverse Outcome Pathways models  (AOPs) to provide a systematic and 

comprehensive understanding of key events (KEs) and molecular initiating 
events (MIEs) that lead to an adverse outcome following exposure.   

¶ Mechanism of Action  (MOA) models that describe the molecular biology 
processes and interactions following exposure to identify the specific targets, 
pathways, and interactions that are involved.  

3. Optimised experimental NAMs , representative of the following human 
biological systems:  

¶ Human organs and systems (brain, reproductive/developmental  and endocrine 
systems, kidney,  and liver) . 
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¶ Human internal biological barriers  (blood -brain -barrier ( BBB ) and blood -
placental -barrier ( BPB ). 

¶ Human external barriers  (lung alveolar barrier, skin and small intestine).  
4.  Data integration, processing and analysis modules  that will also include 

innovative Life Cycle Impact Assessment (LCIA) methods for better integration of 
toxicity in human and environmental assessment.  
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u¸ñugoÿ Ṿ uɅʌǸȓɶǍʌǸǱ ¶ɐǱǸȺɾ Ȓɐɶ ʌțǸ EǸʬǸȺɐɳɃǸɅʌ 
ǍɅǱ !ɾɾǸɾɾɃǸɅʌ ɐȒ oȡȓț uɃɳǍǪʌ >țǸɃȡǪǍȺɾ ǍɅǱ 

¶ǍʌǸɶȡǍȺɾ 

Dario Greco 1, Angela Serra 1, Laura Saarimäki 1, Steffi Friedrichs 2, 
INSIGHT -Consortium 3 

1.  Introduction  

The INSIGHT project will provide a novel, integrated framework for mechanistic 
impact assessment of chemicals and materials . This multi -layer framework consists of 
a data graph , a model graph  and an impact outcome pathway (IOP) graph  that predict 
the health, environmental, social and economic impacts of chemicals and materials 
(Fig.1). The three graphs will be systematically interlinked together and used for 
integrated impact assessment of chemicals and materials for next generation 
integrated SSbD. Although individual models and data sets for impact assessment exist, 
they have never been integrated in a network structure. Thus the individual graphs and 
their integration represent a novel way to approach impact assessment in a mechanis tic 
and holistic way. INSIGHT will save industry money and time in developing and 
producing chemicals/materials and products derived from them. It will help regulators 
and policy makers, make informed decision -making that improve safety and 
sustainability.  INSIGHT is fully aligned with the EU principles of safety and sustainability 
of enabling and emerging technologies of chemicals and materials, as addressed in the 
MĆẏɾ >țǸɃȡǪǍȺ ñʌɶǍʌǸȓʳ Ȓɐɶ ñʔɾʌǍȡɅǍǩȡȺȡʌʳ ṵᶰᶮᶰᶮṶ, in the European Green Deal (2021)  and 
in the Advanced Materials 2030 Initiative ( AMI2030 ). INSIGHT supports the European 
Green Deal, through which Europe aspires to become the first climate neutral continent 
by the year 2050. Results from INSIGHT will support policy development in the areas of 
neutrality, biodiversity protection, public healt h, and circular economy. INSIGHT is also 
ǍȺȡȓɅǸǱ ʭȡʌț ʌțǸ MĆẏɾ >țǸɃȡǪǍȺ ñʌɶǍʌǸȓʳ Ȓɐɶ ñʔɾʌǍȡɅǍǩȡȺȡʌʳ ṵ>ññṶ ǍɅǱ ʭȡȺȺ ǍȡǱ ʌțǸ 
development of a dynamic economy respecting planet Earth as a whole, avoiding harm 
to humans and the environment. Finally, INS IGHT is funded upon and supports 
extensively the computational framework being developed within multiple actions 
including the PARC project, an EU -wide programme that supports chemical risk 
assessment and risk management.  

 
1 Tampere University; email: dario.greco@tuni.fi   
2   AcumenIST SRL  
3 cf. www.INSIGHT -Project.org  

https://environment.ec.europa.eu/strategy/chemicals-strategy_en#documents
https://commission.europa.eu/strategy-and-policy/priorities-2019-2024/european-green-deal_en
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2. u¸ñugoÿẏɾ éἉu ÃǩȲǸǪʌȡʬǸɾ 

A new era just initiated, in which artificial intelligence and machine learning are creating 
paradigm shifts in many fields of human activity. Consequently, new functional 
paradigms of human -AI collaboration are urgently needed. In this scenario, chemical 
and material development is no exception. Specific challenges including lack of 
coor dination between stakeholders (industry, regulators and academia), limited access 
to relevant data and lack of method standardisation have thus far hampered the 
emergence of a comprehensive approach to SSbD. Despite the existence of several 
frameworks for assessing chemicals and materials throughout their lifecycle, this field 
remains fragmented, with novel computational approaches disjointed and difficult to 
access and use. Similarly, FAIR data is necessary for AI -enabled tools, but so far, no clear 
action  has been taken to integrate them from multiple available sources. INSIGHT is 
designed to drive the innovation towards digitally enabled circular, climate -neutral and 
sustainable economy by democratising the use of cutting -edge AI -enabled methods to 
SSbD. Chemical safety is based upon the concept of Integrated Approaches to Testing 
and Assessment ( IATA), where multiple sources of information are used. INSIGHT will 
expand the IATA concept by developing the next generation Safe and Sustainable by 
Design ( SSbD) procedure in which social, economic, health and environmental impacts 
are evaluated in a mechanistic and integrated fashion.  

Hence, the INSIGHT project aims to:  

1. Develop an integrated framework for mechanistic impact assessment based on 
the novel concept of IOP;  

2. Provide curated and user -friendly FAIR data and computational models and 
workflows that support the development of the next generation SSbD chemicals 
and materials;  

Figure 14: Illustration of the INSIGHT Framework for integrated impact assessment and 
SSbD. 

https://www.oecd.org/chemicalsafety/risk-assessment/iata/
https://research-and-innovation.ec.europa.eu/system/files/2022-12/Commission%20recommendation%20-%20establishing%20a%20European%20assessment%20framework%20for%20safe%20and%20sustainable%20by%20design%20-%20annex.PDF
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3. Provide open, accessible and interactive guidelines, enabling end users and 
stakeholders to access and operate the framework.  

INSIGHT aims to foster a paradigm shift in the assessment of sustainability and safety of 
chemicals and materials, from the current fragmented situation towards a holistic and 
integrated approach. INSIGHT will use the SSbD principles and Life Cycle thinkin g 
approach to consider the intrinsic properties of chemicals and materials, production 
phase, end -user utilisation phase, and functionalities of the product for a comprehensive 
social, economic, health and environmental impact assessment. Health impacts wi ll be 
assessed through hazard and risk models, while environmental impacts will be assessed 
through Life Cycle Impact Assessment (LCIA), following the Product Environmental 
Footprint  methodology . Socio -economic impacts will also be addressed using social -LCA 
framework  and Life Cycle Costing principles.  

3. INSIGHT's Policy Alignment  

INSIGHT is fully aligned with the EU principles of safety and sustainability of enabling 
and emerging technologies of chemicals and materials, as addressed in the  MĆẏɾ 
Chemical Strategy for Sustainability (2020) , in the  European Green Deal (2021)  and in the 
Advanced Materials 2030 Initiative ( AMI2030 ). INSIGHT supports the European Green 
Deal, through which Europe aspires to become the first climate neutral continent by the 
year 2050. Results from INSIGHT will support policy development in the areas of 
neutrality, biodiversity protection, public healt h, and circular economy. INSIGHT is also 
ǍȺȡȓɅǸǱ ʭȡʌț ʌțǸ MĆẏɾ >țǸɃȡǪǍȺ ñʌɶǍʌǸȓʳ Ȓɐɶ ñʔɾʌǍȡɅǍǩȡȺȡʌʳ ṵ>ññṶ ǍɅǱ ʭȡȺȺ ǍȡǱ ʌțǸ 
development of a dynamic economy respecting planet Earth as a whole, avoiding harm 
to humans and the environment.  

4. INSIGHT's Decision -Support System & GUI  

INSIGHT will develop an integrated decision -support system in the form of interactive 
decision maps. These maps will be multi -level workflows designed for guided decision -
making by industrial and regulatory stakeholders and will be adapted to multiple type s 
of SSbD use cases.  

https://ec.europa.eu/environment/eussd/pdf/footprint/PEF%20methodology%20final%20draft.pdf
https://eplca.jrc.ec.europa.eu/permalink/PEF_method.pdf
https://wedocs.unep.org/20.500.11822/34554
https://wedocs.unep.org/20.500.11822/34554
https://environment.ec.europa.eu/strategy/chemicals-strategy_en#documents
https://environment.ec.europa.eu/strategy/chemicals-strategy_en#documents
https://commission.europa.eu/strategy-and-policy/priorities-2019-2024/european-green-deal_en
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The decision maps will also guide the development of the INSIGHT framework GUI 
(graphical user interface).  

ÿțǸ gĆu ʭȡȺȺ ǩǸ ǪʔɾʌɐɃȡɾǍǩȺǸ ʌɐ ɾʔȡʌ ǱȡȒȒǸɶǸɅʌ ʔɾǸɶ ȓɶɐʔɳɾẏ ɅǸǸǱɾ ǍɅǱ ɳɶǸȒǸɶǸɅǪǸɾṣ ! 
Software as a Service (SaaS) option will also be available, hosted on a scalable and secure 
cloud infrastructure, making it easier for end -users to collaborate and share d ata with 
partners and stakeholders, and providing an additional level of convenience and 
accessibility.  

 

  

Figure 15: Illustration of the decision maps and the INSIGHT Framework GUI.  
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æu¸© Ṿ ǪɐɃɳʔʌǍʌȡɐɅǍȺ ǍɳɳɶɐǍǪțǸɾ Ȓɐɶ ȡɅǱʔɾʌɶʳẁ
ɶǸǍǱʳ ñǍȒǸẁǍɅǱẁñʔɾʌǍȡɅǍǩȺǸẁǩẁrEǸɾȡȓɅ 

Thomas E. Exner 1, Joh Dokler 1, Steffi Friedrichs 2, Francesca L. 
Bleken 3, Anna L. Costa 4, Francesco Mercuri 5, Haralambos 

Sarimveis 6, Antreas Afantitis 7, Antonino Marvuglia 8, Tommaso 
Serchi 9, Dario Geco 10, Penny Nymark 11, Martin Himly 12, Karin 

Wiench 13, Philippe Jacques 14, Iseult Lynch 15, Georgios 
Gkoutos 16, and Roland Hischier 17 

1.  Introduction  

The PINK project [1] (Provision of Integrated Computational Approaches for Addressing 
New Markets Goals for the Introduction of Safe -and -Sustainable -by -Design Chemicals 
and Materials) is funded under the call HORIZON -CL4-2023-RESILIENCE-01-23 - 
Computational models for the development of safe and sustainable by design chemicals 
and materials and coordinated by Slovenia -based SME Seven Past Nine d.o.o. It started 
in January 2024 with a team of 12 beneficiaries, 2 affiliated entities and 2 associated 
partners and will run for four years.  

 
1 Seven Past Nine d.o.o., Cerknica, Slovenia, thomas.exner@sevenpastnine.com  
2 AcumenIST SRL, Brussels, Belgium  
3 Process Technology, SINTEF AS, Oslo, Norway  
4 Istituto di Scienza, Tecnologia e Sostenibilità per lo Sviluppo dei Materiali Ceramici. Consiglio 
Nationale Delle Ricerche, Faenza, Italia  
5 Istituto per lo Studio dei Materiali Nanostrutturati (ISMN), Consiglio Nazionale delle Ricerche, 
Bologna, Italy  
6 Department of Process Analysis and Plant Design, National Technical University of Athens, 
Athens, Greece  
7 Novamechanics Limited, Nicosia, Cyprus  
8 Environmental Sustainability Assessment and Circularity Unit, Luxembourg Institute of Science 
and Technology, 4362 Esch -sur -Alzette, Luxembourg  
9 Environmental Research and Innovation, Luxembourg Institute of Science and Technology, 
4362 Esch -sur -Alzette, Luxembourg  
10 Division of Pharmaceutical Biosciences, University of Helsinki, Helsinki, Finland  
11 Institute of Environmental Medicine, Karolinska Institutet, Stockholm, Sweden  
12 Department of Biosciences & Medical Biology, Paris Lodron Universität Salzburg, Salzburg, 
Austria  
13 BASF SE, Ludwigshafen, Germany  
14 Energy Materials Industrial Research Initiative AISBL, Brussels, Belgium  
15 School of Geography, Earth and Environmental Sciences, University of Birmingham, 
Birmingham, UK  
16 Centre for Health Data Science, University of Birmingham, Birmingham, UK  
17 Advancing Life Cycle Assessment, Swiss Federal Laboratories for Materials Science and 
Technology, St. Gallen, Switzerland  



MaterialsWeek 2024  Book of Abstracts  S03_P04  
 

 

2. æu¸©ẏɾ ɐǩȲǸǪʌȡʬǸɾ 

Safe-and -Sustainable -by -Design (SSbD) advanced materials and chemicals 
(AdMas&Chems) are a central requirement for reaching the ambitious goal of making 
Europe the first digitally -enabled circular, climate -neutral and sustainable economy. 
Such new AdMas&Ch ems need to provide the high functionality required for their 
advanced applications, whilst simultaneously exhibiting improved safety and 
sustainability performances that take into account the complete value chain and life 
cycle, as outlined in the SSbD fr amework proposed by the EU Joint Research Centre and 
adopted in the Commission Recommendation of 8 Dec. 2022. To facilitate adoption by 
ȡɅǱʔɾʌɶʳ ǍɅǱṞ ǩʳ ǱɐȡɅȓ ɾɐṞ ȒɐɾʌǸɶ ʌțǸ ʌʭȡɅ ȓɶǸǸɅ ǍɅǱ ǱȡȓȡʌǍȺ ʌɶǍɅɾȡʌȡɐɅ ɐȒ MʔɶɐɳǸẏɾ 
ǸǪɐɅɐɃʳṞ æu¸©ẏɾ ɐʬǸɶǍɶǪțȡɅȓ ǍȡɃ ȡɾ ʌo produce innovative modelling software and 
integrated workflows for the development of AdMas&Chems, which are combined into 
an industry -ready open innovation platform, the PINK In Silico Hub (PINKISH).  

3. æu¸©ẏɾ ʌȡǸɶǸǱ ǍɳɳɶɐǍǪț 

PINK takes a holistic approach addressing the needs of industry by solving a multi -
objective optimisation problem to improve and balance the four requirement categories 
functionality, cost -efficiency, safety and sustainability (Figure 1). All five steps of  the SSbD 
Framework (hazard assessment, human health and safety aspects in the production and 
processing phase, human health and environmental aspects in the final application 
phase, environmental sustainability assessment, and socio -economic sustainabilit y 
assessment) are integrated into selection considerations at each stage of the 
AdMas&Chems development, starting with a limited set of evaluation criteria and rough 
estimates (low -tier methods) and moving to higher -tier methods in later stages. In this 
wa y, confidence in the predictions is continuously improved over multiple design cycles 
by producing new knowledge on a constantly reduced set of better performing 
candidates.  

PINK combines computational models and a decision support system (DSS) that exploit 
the combined power of first -principles simulation and pre -existing data, which - in itself 
- is further improved by advanced artificial intelligence (AI) technology. This r equires the 
integration of tools from different and hitherto independently developed areas (e.g. 
materials modelling, (nano)safety, life cycle assessment). PINK provides this integration 
in the form of PINKISH based on an advanced semantic and technical In teroperability 
Framework, giving access to all information and knowledge, and executing SSbD 
workflows customisable to (a) the application area of the AdMas&Chems, (b) their safety 
and sustainability concerns of the existing materials, and (c) the status o f the relevant 
development project (from early design ideas to registration and market entry). Industry 
readiness of the solution will be guaranteed by improving usability, practicability, user 
ǸʲɳǸɶȡǸɅǪǸṞ ǍɅǱ ẎǱǍʌǍ ɳɶɐʬǸɅǍɅǪǸẏ ǱɐǪʔɃǸɅʌǍʌȡɐɅ ǍɅǱ ɾǸǪʔɶȡʌʳ Ǎnd by integrating these 
as important aspects into the development of new modelling software and decision 
support services. The sequence of implementation of the tools will be customised to real -
life needs, to improve existing and new AdMas&Chems by industr y partners in the PINK 
Developmental Case Studies and Industrial Demonstrators.  
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Figure 16: Schematic presentation of the PINK R&I Approach of integrating the SSbD Framework into the 
development cycle of AdMas&Chems. This will be achieved by solving the multi -objective optimisation 
problem (middle part) to improve and balance the four requireme nt categories (i.e. functionality, cost -
efficiency, safety and sustainability, lower part) at each stage of the development. Existing data will be 

integrated and data gaps be filled using innovative modelling and simulation approaches from the 
complete lif e cycle and value chain (upper part).  

4. Conclusions  

æu¸©ẏɾ ǪǸɅʌɶǍȺ ɐǩȲǸǪʌȡʬǸɾ ǪǍɅ ǩǸ ɾʔɃɃǍɶȡǸɾ Ǎɾṝ 

Ṝ develop a toolbox of data resources, models and workflows (PINK Services), 
benefitting from the interoperability and synergy of integrated approaches and 
provide them as openly accessible software tools and web services;  

Ṝ build a framework and toolset for technical and semantic interoperability 
(Interoperability Framework and Infrastructure), based on high FAIRness 
(findable, accessible, interoperable and reusable) standards essential for 
information transfer within PINK an d enabling re -use by other SSbD workflows 
or platforms;  

Ṝ integrate all data and modelling services into the PINKISH platform to facilitate 
data visualisation, analysis, and the implementation of a comprehensive AI -
enabled SSbD decision support workflow; and  

Ṝ showcase how the computational and digital approaches can boost the 
innovative capacity of industry and especially SMEs in Developmental Case 
Studies and Industrial Demonstrators providing real -world stress testing of the 
provided solutions.  

5. References  

[1] https://pink -project.eu  

https://pink-project.eu/
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! Ⱥɐɐȶ ȡɅɾȡǱǸ ʌțǸ Eu¬!æéÃ ɳɶɐȲǸǪʌṝ EȡȓȡʌǍȺ ÿʭȡɅɾ ɐȒ 
¬ǍɾǸɶ æɶɐǪǸɾɾȡɅȓ Ȓɐɶ ¶ʔȺʌȡẁ>ǍɳǍǩȡȺȡʌʳ 

¶ǍɅʔȒǍǪʌʔɶȡɅȓ ɐȒ >ɐɃɳȺǸʲ >ɐɃɳɐɅǸɅʌɾ ǍɅǱ 
>ǸɶʌȡȒȡǪǍʌȡɐɅ 

C. M. Zeuthen 1, A.Q.Barbosa 2, A. Rassili3, D. Brabazon 4, S. 
Mohanty 5, N. Knofius 6, B. Revaz 7, G. Patrimia 8, V. Kaulmann 9, G. 

Reischle 10, I. Sabirov 11 

The DILAPRO project aligns with the focus on advancing smart production technologies 
for manufacturing complex products. It emphasizes two key aspects: developing 
multiscale physics -based models and machine learning techniques to enhance 
manufacturing pred ictions and creating Laser -materials interaction Digital Twins to 
assess materials quality from microstructure perspectives. The overarching goal is to 
expedite the manufacturing of complex products, ensuring they meet industrial 
standards in design, quali ty, cost, and sustainability, particularly in laser -based  
technologies like additive manufacturing.  

DILAPRO aims to enhance additive manufacturing and laser production of complex 
products by developing Digital Twin software to assess materials properties, creating 
tools for digital certification, and demonstrating effectiveness in various sectors, 
particularly energy. The project's objectives are divided into specific goals for DILAFACT 
and DILACERT software and overall project objectives.  

DILAFACT, the first software component of the DILAPRO project, introduces a 
sustainable and scalable platform termed "Digital Laser Factory". It facilitates laser 
process planning by digitally twinning laser -material interactions, encompassing 
additive, su btractive, and thermal processes. By leveraging this platform, manufacturers 
can meticulously plan and refine their production processes, even for new or short -run 
parts, based on various factors such as available technology, material properties 
(especiall y microstructures), economic conditions, and environmental considerations.  
This approach enables European manufacturers to embed sustainability at the core of 

 
1 TEKNOLOGISK INSTITUT, GREGERSENSVEJ 1, TAASTRUP 2630, Denmark  
2 EUROPEAN FEDERATION FOR WELDING JOINING AND CUTTING, AV ANTOON VAN OSS 1 4, 
BRUXELLES 1120, Belgium  
3 CENTRE DE RECHERCHES METALLURGIQUES ASBL, RUE RAVENSTEIN 4, BRUXELLES 1000, 
Belgium  
4 DUBLIN CITY UNIVERSITY Glasnevin, DUBLIN 9, Ireland  
5 DANMARKS TEKNISKE UNIVERSITET, ANKER ENGELUNDS VEJ 101, KONGENS LYNGBY 2800, 
Denmark  
6 FIELDMADE AS TORVET 6, LILLESTROM 2000, Norway  
7 AMIQUAM, Rte de Cité -Ouest 2, 1196 Gland, Switzerland  
8 PRIMA ADDITIVE SRL CORSO RE UMBERTO 54, TORINO TO 10128, Italy  
9 PEPITE SA in RUE FORGEUR 4/1, LIEGE 4000, Belgium  
10 REISCHLE GREGOR AME,  ZUGSPITZSTR. 24, WIELENBACH 82407, Germany  
11 FUNDACION IMDEA MATERIALES CALLE ERIC KANDEL 2 PARQUE CIENTIFICO Y 
TECNOLOGICO TECNOGETAFE, GETAFE 28906, Spain  
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their production operations, leading to a projected reduction of raw material 
consumption by 64% and related energy consumption by 5 -27%. 

The second software component, DILACERT (Digital Laser Certification), addresses a 
significant challenge in the deployment of evolving laser and additive manufacturing 
technologies: certification and standardization processes. Current certification models 
entail lengthy data processing and evaluation stages, imposing significant barriers to 
the speed and labour requirements of producing complex parts through these methods. 
DILACERT streamlines much of these procedures, enabling end -users to swiftly process 
and format production data either through inputs from DILAFACT or in -line monitoring 
systems. Furthermore, it lays the groundwork for the future development of remote, 
(semi -)automated "digital certification" processes for produced parts, marking a 
substan tial paradigm shift in complex part production.  

The project develops a common methodology for physical simulation, predicting 
microstructure and material properties, and contributes to developing standards and 
policies for future manufacturing. By simulating laser manufacturing processes, 
implementing o nline monitoring, and applying existing standards, DILAPRO aims to 
pre -certify laser -produced complex parts, demonstrating economic and environmental 
benefits and fostering community acceptance and uptake of its technologies.  
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¶ʔȺʌȡǱȡɃǸɅɾȡɐɅǍȺ uɅʌǸȓɶǍʌǸǱ èʔǍɅʌȡʌǍʌȡʬǸ 
!ɳɳɶɐǍǪț ÿɐ !ɾɾǸɾɾ ñǍȒǸʌʳ !ɅǱ ñʔɾʌǍȡɅǍǩȡȺȡʌʳ ÃȒ 
¸ǍɅɐɃǍʌǸɶȡǍȺɾ uɅ éǸǍȺ >ǍɾǸ ¬ȡȒǸ >ʳǪȺǸ ñǪǸɅǍɶȡɐɾ 

ĆɾȡɅȓ ¸ǍɅɐɾɳǸǪȡȒȡǪ uɃɳǍǪʌ >ǍʌǸȓɐɶȡǸɾ 

Massimo Perucca 1, Paride Mantecca 2, Benjamin Murray 1, 
Andrea Garrone 1, Mattia Costamagna 1, Anna Luisa Costa 3, 

Magda Blosi 3, Irini Furxhi 3, Rossella Bengalli 2, Juliana Oliveira 4 , 
Franco Belosi 5, Alessia Nicosia 5, Jesus M. Lopez de Ipiña 6  

1.  Introduction  

The INTEGRANO project addresses shortcomings and gaps in current safe and 
sustainability assessment approaches of Nano Materials (NMs) and Nano -enabled 
products (NEPs). Following the Framework for Safe and sustainable by design chemicals 
and materials 1, the project proposes a general assessment approach based on 
quantitative evidence to be applied in practice for specific Nano Materials (NMs) design 
cases.2 The project will develop novel NMs impact categories (ICs) for nanotoxicity and 
eco -nano -toxicity ass essment for the integrated application of standardised assessment 
methodologies. The synthesis, incorporation, use phase and end -of -life NMs life cycle 
stages (LCS) will be addressed for targeted case studies by leveraging the results and the 
results of ca se studies and methodology developed in the ASINA project 3-8, The 
ǪɐȺȺǸǪʌǸǱṩȓǸɅǸɶǍʌǸǱ ǱǍʌǍ ʭȡȺȺ ǩǸ ʔɾǸǱ ʌɐ ɃǸǸʌ ʌțǸ ɳɶɐȲǸǪʌẏɾ ɐǩȲǸǪʌȡʬǸɾ ʌɐ ȒɐɶɃʔȺǍʌǸ 
design hypotheses and make design decisions by applying a data -driven approach and 
methodology, providing stakeholders with a digital supported decision process to tackle 
the Safe and Sustainable by Design (SSbD) challenge in the NMs context 9-11. 

2. INTEGRANO Ṿ A general SSbD assessment approach based on 
quantitative evidence  

INTEGRANO implements a defined protocol for the SSbD analysis of NMs and NEPs, 
relying on quantitative assessment supported by generation of a specific and 
harmonised dataset produced across a range of experimental and modelling activities 
(Figure 1) refer red to a defined design of experiment matrix. The collection, storage and 
sharing of data within the INTEGRANO project will be mediated through the bespoke 
INTEGRANO Data Management Platform and associated INTEGRANO database. The 
Data Management Platform p rovides a structured interface to ensure that data 
collection across the life cycle stages is complete with respect to what is required to 
achieve the goals of the project and ensures that for each case study a harmonised 
dataset is produced which adheres to F.A.I.R. data principles. INTEGRANO proposes 

 
1 Project HUB360, Italy; massimo.perucca@project -sas.com , benjamin.murray@projecthub360.com  
2University of Milano -Bicocca, Italy; paride.mantecca@unimib.it  
3Consiglio Nazionale delle Ricerche - ISSMC, Italy  
4CeNTI - Centre for Nanotechnology and Smart Materials, Portugal  
5CNR-ISAC, 40129 Bologna, Italy  
6TECNALIA, BRTA, Miñano, Spain  
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quantitative  case -specific , and human -centric methodology , which is s upported by the 
artificial intelligence algorithm also implemented within  the  ASINA project, enabling the 
selection of SSbD solutions by simultaneously addressing multiple and composite KPIs 
related to the safety, environmental, economic and functional dimensions. The 
methodology associates the generated harmonised data set to a specified DoE matrix. 
The advantage is found in the inherent minimum number of necessary and sufficient 
specific  tox and eco -tox F.A.I.R. primary , functional and physicochemical  data required, 
which implies minimising the experimental burden, while reducing the time and cost 
for developing each NM design case study.  The SSbD cases represented in the decision 
spaces are associated to the corresponding performance level reported in the 
performance space and to the corresponding physicochemical SSbD cases data, thus 
enabling correlation between NMs physicochemical featu res and their related 
functional performance, safet y and sustainability level. This opens up routes to further 
scientific investigations and grouping theory developments.  

Overall, the SSbD workflow and related data generation and processing is organised in 
four stages:  

i. Goal and scope definition.  
ii. Data generation and Inventory by experimental and modelling work, data 

curation and F.A.I.R.ness compliance assessment.  
iii. SSbD impact assessment: digital computation of the set of SSbD solutions with 

INTEGRANO Decision Support Tool.  
iv. Interpretation of results, possible protocol reiteration, or final decision on the 

SSbD selected case operated by the NM (NEP) designer (decision maker).  

 

 

3. Conclusions  

The methodology presented is a case -specific evidence based quantitative approach to 
SSbD within nanomaterials manufacturing, and which can be extensively applied more 
generally across materials and chemicals development. The approach requires a 
minimum am ount of experimental data; thus, it is particularly suitable for research and 

Figure 17 General view of data generation from each Life Cycle Phase towards the generation of the 
Safe and Sustainable by Design solutions by the INTEGRANO  Decision Support Tool.  
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development activities, also leading to enhanced feasibility for implementation in 
industrial production design cases where minimal prior data is available. By leveraging 
the artificial intelligence algorithm implemented in the MultiOpimal Ἆ decision support 
system the proposed methodology allows for informed human -centric decision making 
in the development of nanomaterials and nano -enabled products. This translates into 
research and technological development cost and time reductions, with >9 5% reduction 
in time -to -market, opening new frontiers in science and material engineering as well as 
in synthesis of new chemicals based on a quantitative and predictive approach.  
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ññǩEᶲ>țǸ¶ṝ ñǍȒǸ ǍɅǱ ñʔɾʌǍȡɅǍǩȺǸ ǩʳ EǸɾȡȓɅ 
ȒɶǍɃǸʭɐɶȶ Ȓɐɶ ʌțǸ ɅǸʲʌ ȓǸɅǸɶǍʌȡɐɅ ɐȒ >țǸɃȡǪǍȺɾ 
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1. Introduction  

The Horizon Europe project SSbD4CheM brings together stakeholders from industry, 
government, academia, and civil society to develop and promote best practices for safe 
and sustainable product and process design, through demonstration in three case 
studies.  SSbD4CheM aims to meet the EU's strategic objectives for digital, enabling, and 
emerging technologies, sectors, and value chains. This is achieved through the 
development of a comprehensive Safe and Sustainable by Design (SSbD) framework, 
which utilizes n ew science -based approaches to identify and address potential hazards 
and risks, along with innovative technologies to support the design of safer and more 
sustainable products and processes.  (Figure 1). SSbD4CheM objectives include:  

1) Establishment of a SSbD framework that facilitates development of the next 
generation of chemicals and materials applicable to renewable composites in 
automotive value chain, PFAS -free coatings for textile and cellulose nanofibers as 
additive in cosmetics to replace plastic microbeads,  

2) Development of efficient hazard screening tools for alternative assessment of 
next generation chemicals/materials/products combining in silico  tools and 
multicriteria analysis,  

3) Advanced explorative ex -ante Life Cycle Assessment (LCA) method supported by 
molecular and data -driven modelling to fill data gaps for (novel) materials and 
chemicals,  

4)  Integration of chemical/(nano -)material characterization methods to assess 
ɳɶɐǱʔǪʌɾẏ ǸɅʬȡɶɐɅɃǸɅʌǍȺ ɾǍȒǸʌʳ ǍɅǱ ɵʔǍɅʌȡȒʳ ǸɃȡɾɾȡɐɅɾ ʌɐ ɾʔɳɳɐɶʌ ɐǪǪʔɳǍʌȡɐɅǍȺ 
and consumer safety limits, and contribute to exposure and risk assessment,  

5) Development of alternative, in vitro models, as part of New Approach 
Methodologies (NAMs) for adequate exposure scenarios,  

6) Harmonization and validation of analytical and toxicological methods for 
proposition to regulatory and standardization bodies to contribute to the 
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development of new standards and facilitate market acceptance of SSbD4CheM 
project results, and  

7) Enhance overall SSbD4CheM impact through stakeholder engagement, training, 
dissemination, and exploitation and drive industrial innovation.  

 

Figure 1: A  comprehensive SSbD4CheM toolbox equipped with resources and tools for developing safe 
and sustainable products and processes . 

2. Project Objectives  

The strategic goal of SSbD4CheM is to introduce screening and testing methods for safe 
and sustainable material development in three relevant demonstrators being textile, 
automotive and cosmetics industry. The demonstrators will be the starting point for 
further implementation and standardisation of the new methods. The 
materials/chemicals of the demonstrators include p er - and polyfluoroalkyl substances 
(PFAS) free textile coatings and natural fibres in different composite materials. Screening 
and testing m ethods focus on I) physicochemical characterisation with volatile organic 
compounds, non -uniform particles, and composition of the material, as well as II) risk 
assessment with exposure and hazard assessment and III) in silico  prediction tools to 
reduce experimental delay. For each of the demonstrators an SSbD assessment is 
performed which will be fed with existing data and newly determined data based on the 
demonstrators.  
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3. Case Study 1: Textile  

ÿțǸ ʌǸʲʌȡȺǸ ʔɾǸ ǪǍɾǸẏɾ ɃǍȡɅ ɐǩȲǸǪʌȡʬǸ ȡɾ ʌțǸ ǸʲɳǸɶȡɃǸɅʌǍȺ ǱǸʬǸȺɐɳɃǸɅʌ ǩǍɾǸǱ ɐɅ ʌțǸ 
incorporation of bio -based self -cleaning/water repellent and antimicrobial treatments 
for apparel textiles for the textile market developed by plasma polymerisation and 
deposition of the coating using the Atmospheric Pressure Plasma (APP). The purpose is 
to facilitate cleaning and durability of the textile (Polylactic acid yarns, Recycle 
Polyethylene (PET), virgin PET and their knitted fabrics). These self -cleaning materials 
will improve the final performance of the apparel textile (Figure 2).  

 

fȡȓʔɶǸ ᷾Ṹ ¶ɐǱȡȒȡǪǍʌȡɐɅ ɐȒ ɃǍʌǸɶȡǍȺɾậ ɾʔɶȒǍǪǸɾ Ȓɐɶ ʌțǸ ɳɶɐǱʔǪʌȡɐɅ ɐȒ ɾǸȺȒ-cleaning textiles during the 
SSbD4CheM project.  

4. Case Study 2: Automotive  

ññǩEᶲ>țǸ¶ ɳɶɐȲǸǪʌ ȒɐǪʔɾǸɾ ɐɅ ʌțǸ ɶǸɅǸʭǍǩȺǸ ǪɐɃɳɐɾȡʌǸɾẏ ȒɐɶɃʔȺǍʌȡɐɅ ǱǸʬǸȺɐɳɃǸɅʌ 
considering recycled polypropylene and polypropylene made from renewable resources 
as a matrix in combination with micro -fibrillated cellulose and wood fibres as a green 
alterna tive for lightweight materials to reduce dependency on oil -based materials and 
increase materials circularity (Figure 3). Since interior trims are very close and interact 
with passengers in a relatively close environment, it is important to guarantee they are 
not an issue in terms of human safety and health. Thus, novel composite materials based 
on either renewable and/or recycled plastic reinforced by cellulose and wood -based filler 
will be investigated covering emissions and hazard assessments to enable s afe use of 
such materials from the early R&D phase without any effect on passengers (prototyping).  
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Figure 3: A utomotive interior parts  to be modified by renewable composites produced during the 
SSbD4CheM project.  

5. Case Study 3: Cosmetics  

Nanocellulose, concretely cellulose nanofibrils (CNF) and cellulose nanocrystals (CNC), a 
natural material derived from cellulose fibres, has been gaining attention as a potential 
ingredient in cosmetics to replace plastic microbeads (Figure4). Nanocellulo se has 
unique properties that make it attractive material for cosmetic formulations, including 
its high surface area -to -volume ratio, ability to absorb and retain moisture, and 
compatibility with a wide range of other ingredients. One potential benefit of using 
nanocellulose in cosmetics is its sustainability and biodegradability. As a natural, 
renewable material, it offers an alternative to synthetic ingredients such as physical 
peeling, scrub agents, dispersion stabilisers or texture modifiers that may be  less 
environmentally friendly (e.g., plastic microbeads and nylon 6 or 12). However, it is 
important to note that the production of nanocellulose itself can have environmental 
impacts, so it's important to consider the entire lifecycle of the material.  

 

 

Figure 4: Preparation of cosmetic products using nanocellulose additives (SEM micrographs of CNC and 
CNF as adopted from [2]) during the SSbD4CheM project.  
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6. Conclusions  

The materials developed within the three different SSbD4CheM case studies will be 
investigated utilizing computational (e.g., molecular simulations, machine learning, etc.) 
and advanced analytical techniques (e.g., time -of -flight mass spectrometry, cryo -
focused ion beam -ion mass spectrometry advanced imaging, multi -angle light 
scattering, Scanning electron microscopy with energy dispersive X -ray spectroscopy, 
Gas Chromatography, Mass Spectrometry). The Safety evaluation methods for human 
epidermal and derma l topical exposure will be conducted using human skin ex vivo and 
in vitro models as well as computationally through molecular dynamics simulations. 
Finally, to guide research and development strategies from the beginning of the 
material development and en sure environmental competitiveness ex -ante LCA will be 
performed.  
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1. Introduction  

The European Green Deal policy aims outlined in the Chemicals Strategy for 
Sustainability and the Zero Pollution Action Plan emphasize the  need for a  transition 
towards a Safe and Sustainable by Design (SSbD) approach to chemicals and materials  
(EC, 2019; EC, 2020). This initiative seeks to transform the EU into a modern, resource -
efficient, and competitive economy by turning environmental, health, safety, and 
sustainability challenges into opportunities in various policy areas, including chemicals. 
To support this transformation, the European Commission (EC) has recommended the 
establishment of a Europ ean assessment framework for SSbD of chemicals and 
materials, based on a holistic approach developed by the EC's Joint Research Centre (EC , 
2022; C. Caldeira et al. , 2022 ). To support the practical implementation of the  EC-JRC 
framework by stakeholders, especially industry, the Horizon Europe SUNRISE project 
received funding to develop integrated approaches for  health, environmental, social, 
and economic impact  assessment  of  products enabled by advanced materials (AdMa) .  

2. Methods  

The SUNRISE project  combines the bottom -up development of methods for assessment 
of health, environmental, social and economic impacts with their top -down integration 
in an overarching Integrated Impact Assessment Framework (IIAF). This framework is 
designed to support SSbD decision -making along su pply chains and lifecycle stages of 
AdMa and their products. The process of developing and testing the IIAF in cocreation 
with the stakeholders within a trusted real -world environment  will improve our 
understandin g of potential safety and sustainability trade -offs. This new knowledge will 
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