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Schedule (times in CEST)

A 14:00 Opening and welcome

A 14:05 Background and context

Al14: 10 PanellistsO presentations
A 14:40 Discussion and Q&A

A 15:00 Wrap-up and close

Q&A session 1 please use Q&A box for your questions

The chat box is open for general discussion
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Our speakers

A Anke Weidenkaff , Professor for Sustainable Materials Science, Technical 2
University of Darmstadt (Germany), Co-Chair of the SAPEA Working Group on '“f}
Advanced Materials

A Dimitra Simeonidou , Member of the Group of Chief Scientific Advisors,
Professor of High-Performance Networks and Director Smart Internet Lab,
University of Bristol, UK

A Nicola Marzari , Full Professor, Laboratory of Theory and Simulation of
Materials, EPFL (Switzerland), Cavendish Professor of Physics, University of
Cambridge, SAPEA Working Group Member on Advanced Materials

A Karsten Reuter, Director of the Theory Department, Fritz Haber Institute of the
Max Planck Society

Views and opinions expressed are those of the individual panel members and may not reflect those of
the EU or EC
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Background and Context

Dr Geoffroy Delamare, SAM Secretariat, European Commission
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The three parts of the SAM

Group of
Chief
Scientific
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Interfacing between science and policy
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About the Advisors

Y | A Naomi Ellemers
Gropor\\ R . A Adam Izdebski

Chief
Scientific

Advisors R ) <, | A Martin Kahanec

| ARafal Guk asi k
A Dimitra Simeonidou
A Rémy Slama

A Mangala Srinivas
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About the SAM secretariat

A small team within the European Commission
YA\

secretariat A Acts as a liaison between the SAM
and the Commission

A Coordinates scoping paper development

A Supports the Advisors with administration
and record-keeping

A Works with SAPEA to communicate
about the work of the SAM

A Analyse the policy landscape
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About SAPEA

SAPEA

S | A Brings together around 120
of academy . academies from across Europe

A Offers outstanding expertise from natural
sciences, engineering and technology,
medical, health, agricultural and social
sciences, and the humanities

A Provides independent evidence
reviews on request

Al nforms the Advisors
recommendations
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How we work

We receive We review We make
a request the evidence recommendations

European Commissioners can ask CL SRR B EleU|g The Advisors write a
us for advice on any topic

writes an evidence review Scientific Opinion based
report on the evidence
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Advice on Advanced Materials

Questions requested by Commissioner Zaharieva 1 April 2025

1) What contri buti on can advanced
strategic autonomy?

2) How can the cross-fertilisation of innovation in advanced materials
be enhanced?

3 Advanced Materials Act by Q4 2026
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SAPEA Evidence
Review Report (ERR)

Advanced materials

Anke Weidenkaff
Co-Chair, Advanced Materials
Working Group




Scientific Advice Mechanism
to the European Commission

Structure of the report

Chapter 1: Introduction

Chapter 2: A primer on sustainability: Concepts, processes, and best practices
Chapter 3: Emerging technologies in manufacturing, scaling, and infrastructure
Chapter 4: Basic research directions for future transition

Chapter 6: Policy, legislation, and  governance of innovation ecosystems

Chapter 7: Conclusions and policy options for European leadership in advanced
materials
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Overall key messages

Advanced materials play a transformative role across all sectors of emerging technologies

Sustainabillity is crucial; circular strategies can reduce raw material dependence and improve energy and
resource efficiency

Fundamental science is the bedrock of innovation, requiring long -term, predictable funding without
expectation of rapid returns

Digitalisation , Al and ML technologies can have a profound impact on how material properties are
developed

Conclusions

Fragmentation of ecosystems and regulatory frameworks, the need for skills and resources,
speeding the uptake of Al and i nnovation nee

Requiring a coordination mechanism and an EU innovation ecosystem
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Chapter 5: Digitalisation: Data, simulations, and Al

Data-driven approaches and Al are becoming central to advanced materials
design.

High -quality databases built on FAIR principles are critical for Al and
simulations in materials discovery and should include digital profiles of
materials for specific applications and industrial use.

Improved data mining and curation are needed to strengthen reliable data
pipelines.

Al can enable next -generation digital twins and self -driven labs to scale
advanced materials discovery and manufacture and identify new sustainable

materials.
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naturereviews materials https://doi.org/10.1038/s41578-026-00912-8

Artificial intelligence as adriver of
sustainable materials and circularity

Manuscript number NATREVMATS-26-0099_Chen

Fig 1

Ning Han, Heng Guo, Bingqi Zhang, Zeai Huang, Ying Zhou, Anke Weidenkaff
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From Data Driven Discovery to Self Learning Cycles

Data enables better materials discovery Al drives autonomous materials discovery

FN
1A, \
Autonomous
experimentation
N - B - k- @ oo

N

Real-time data
generation

.AI-NATIVé | l

New materials SYSTEM
& insights
- — . - - — N
OUTCOMES \ @ / Foundation models

I & generative Al
f > 4 Autonomous optimization
O ( B i & decision making
@

Generate / Store & Analyze & Discover better
collect data curate data build models materials @

Improved Faster screening Higher data Insight generation OUTCOMES

prediction and optimization value and

accuracy understanding z 7 @ ‘ e ) @

Breakthrough Order-of-magnitude Autonomous, Transformative
materials faster discovery continuous discovery impact
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Dimitra Simeonidou. Group of Chief
Scientific Advisors
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Evidence Review and Scientific Opinion
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The challenges

Differing data formats,
data languages,

and limited interoperability

Systemic and

geopolitical constraints

Consensual metrics and data structures for
multi-criteria life cycle and value circle analyses

Clear, predictable, science-based decision rules
to strengthen stakeholder participation,

and transparency about outcomes

and decision procedures

Coordinated infrastructure, clearer skills
pipelines, more coherent funding strategies
and uniform monitoring mechanisms such as
a Materials Impact Observatory.

Data sharing, Al-assisted data hubs, common
taxonomies, self-driven lab testbeds and shared
digital twins under robust governance, that
respects Intellectual Property

Strateqic alliances to secure access to green and
affordable energy, and to structured links between civil
and defence, linking advanced materials policy to
broader agendas on raw materials, energy and security.

The vision

@

Strategic
independence,
carbon neutrality
and industrial

competitiveness,
while protecting health
and safety of EU
citizens
and preventing
environmental risks.
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Designing for safety and sustainabllity

Health and Technology Beadiness Level (TRL)

Safety checks Sustainability

checks
. Hazard anticipation

Materials ; : TRL 1-2: Preliminary LCA

discovery Data quality testing Basic principles & knowledge base
Reproducibility Reuse & Recycling
Prototyping feasibility

Production safety
TRL 3:
Proof of concept
Anticipation of REACH and TRL 4-5: Circularity assessment
other regulatory requirements Validation of prototype Reuse/recycling
FAIR+ data business options
OneHealth safety TRL 6: Multidimensional LCA
Test in relevant
environment
Demonstration [ TRL 7: Circular ecosystem
ke . gulatory approvals y
and deployment » Real world development
i Legal accountability demonstration D Protet
La : igital Produ
Market access Hazard identification Passport
TRL 8, 9:

(pre-) Release
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R1: Support the creation of data spaces for FAIR data, digitalisation , Al and computational methods
for accelerating safe -and-sustainable advanced materials research and commercialization

A Use Al to connect data bases and speed up the development of FAIR+ data
A Back the development of common data languages
A Unlock the existing scientific literature for Al
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Autonomy,

safety & sustainab

lity, prosperity

All documents of
current and past
work accessible on

scientificadvice.eu

o the European Commission

4l Challeng

Summary of the Sclentific Opinlon on

Advanced Materials

April 2026

Europe’s leadership depends
on its ability to discover,
develop, and manufacture
these materials safely and
sustainably. However, even
though Europe has a strong
foundation in science and
regulatory practices, there

pric

They inchude, for example, ials for use i i i
for drug delivery inside the human body, and materials that store or distribute energy
in a far more efficient manner. Advanced materials are essential for Europe’s autonomy,
competitiveness, and resilience.

According to the Commission’s Group of Chief Scientific Advisors, prioritising core EU

are
that hinder the process
from materials discovery to
their safe, sustainable, and
competitive use.

m Questions asked

‘What contributioncanadvanced
materials bring to EU's strategic
autonomy?

How can the cross-fertilisation
of innovation in advanced
materials be enhanced?

B

values such as safety, y and high ion standards will
bleth d s sector to become a key dri
reinforcing investor and consumer trust, supporting Europe’s long-term autonomy, and
ibuting to E: 's itical resilience.

[f_‘} Recommendations for EC policy makers

Ensure for advanced material Jval uch
safety and sustainability, and prosperity
Suppert the creation of data spaces for Findable, Accessible, Interoperable, and Reusable
data, digitalisation, Al and computational methods for accelerating safe-and-sustsinable
advanced materials research and commercialisation

+  Design standards for advanced materials to support safety and sustainability at every
level of technology development and facilitate market access

Strengthen ecosystems that effectively develop, coordinate and support initiatives to
accelerate R&D uptake by the market

Invest to expand EU strengths in research and innovation on advanced materials

@ Impact

This Scientific Opinion has been produced to support the Advanced Materials Act.

This is a one-page summary of a scientific opinion by the Group of Chief Scientific Advisors, an
independent expert group providing high-quality and timely scientific advice to the European
Commission, to infarm European Union policies and legisiation. It isinformed by the SAPEA evidence
review report. Read the full report and scientific opinion here: httpsiscientificadvice.ew
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Handover to Commissioner Zaharieva, 21/04/2026
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Nicola Marzari, SAPEA Working Group




TWO TAKE HOME MESSAGES

1) Materials enable the technologies that drive our
economy and sustain our world and our societies.

Oo0®



TWO TAKE HOME MESSAGES

1) Materials enable the technologies that drive our
economy and sustain our world and our societies.

2) Theoretical advances, computational power, ML,

and Al are changing our entire paradigm of scientific
discovery and technological innovation.

O00®



MATERIALS REVOLUTION

3 Technologies That CouldCreate = S (2RI &% 6SQNFB
Trillion-Dollar Markets Overthe = materials revolution.Powerful

Next Decade simulation techniques, combined
oyCrogsol. Updated 01121, 219900amET | with increased computing power

o H and machine learning, are

enabling researchers to automate
much of the discovery process,
vastly accelerating the
development of new materials
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SIMULATIONS/DATA/AI DRIVEN MATERIALS DISCOVER

A To understand, predict, and design molecules and materials
A To suggest novel microscopic and mesoscopic theories
A To support, streamline, and inspire experimental efforts

A To accelerate scientific discovery and technological
Innovation
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THE BUSINESS MODEL: 100% RETURNS EMERONGHS

10.000.000.000

A calculation that took

one year in 1993akes ..
one second In 2026 T |
(30—m|II|on-f0Id increase). 1.000.000 |

100.000

Just with bitsQubits maybe 10.000
(not), ML and Al for sure2st. o J“’
century science and technology ™|

10 Sum

will greatly benefit from and be — Top

Az #500

driven by computational science. |
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IMPACT OF FIRBRINCIPLES SIMULATIONS

THE TOP 100 PAPERS:"

Protein measurement with the folin phenol reagent (1951)

12 papers on electronic 2

Cleavage of structural proteins during the assembly of the head of bacteriophage T4 (1970)

structure simulations in

A rapid and sensitive method for the quantitation of microgram quantities
of protein utilizing the principle of protein-dye binding (1976)

the top-100 most cited - o m—

Generalized gradient approximation made simple (1996)

papers in the entire s 1 YT

Analysis of relative gene expression data using real-time quantitative PCR and the 27%/°; method (2001)

scientificmedicat I 133965

Preferred reporting items for systematic reviews and meta-analyses: the PRISMA statement (2009)*

Efficient iterative schemes for ab initio total-energy calculations using a plane-wave basis set (1996)

I 00527

Using thematic analysis in psychology (2006)t

engineering literature. « T
Deep residual learning for image recognition (2016, preprint 2015)
vio () Y]
Development of the Colle-Salvetti correlation-energy formula into a functional of the electron density (1988)

s o) I
NATURE, APR 2025 Oo0e
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MatterGen: Property-guided Al tool GNoME finds 2.2 million new crystals, including
. . 380,000 stable materials that could power future
materials design el

Published December 7, 2023

) Google DeepMind

By Andrew Fowler, Senior Researcher; Matthew Horton, Senior Research SDE; Ryota Tomioka, Principal
Research Manager; Robert Pinsler, Senior Researcher; Tian Xie, Principal Research Manager; Claudio Zeni
Senior Researcher; Daniel Ziigner, Senior Researcher

sharethispage X [ & m M t
MatterSim: A deep-learning e q

model for materials under real-

world conditions
Published May 13, 2024 O pe n Cata IySt

By Han Yang, Senior Researcher; Jielan Li, Researcher 2; Hongxia Hao, Senior Researcher; Ziheng Lu, Principal Al at Meta and Ca meg-le Mellon University join forces to find
Researcher

more efficient and scalable ways to store and use renewable O E j .
sharethispage f X [ & energy.
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CuspAl
Cambridge, UK

Founded: 2024

Why it stands out: Cofounded by the Dutch computer scientist Max Welling, it has an all-
star lineup of advisors, including one of Al's godfathers, Geoffrey Hinton; Al scientist Yann
LeCun; and Kristin Persson, aleading materials scientist.

Strategy: It has built an Al model that generates new materials based on specific
properties wanted by the user. CuspAl has also built a series of Al programs to evaluate
everything from whether a material can, in fact, be synthesized to what properties it's
likely to have when made in large quantities. Instead of building its own labs, it's working
with companies that will make the materials. Has partnerships with Hyundai, Meta, and
Kemira, a Finnish chemical company.

Money: Raised $100 million in September 2025.

Periodic Labs
San Francisco

Founded: 2025

Why it stands out: Cofounded by a team that includes a co-creator of ChatGPT and the
lead scientist of DeepMind's materials discovery model GNoME; its team also includes
one of the co-creators of MatterGen at Microsoft, as well as chemists and physicists from
MIT and the Colorado School of Mines. It has deep expertise in everything from LLMs to
atomic simulation to materials science.

Strategy: Build "Al scientists and the autonomous laboratories for them to operate” by
relying on LLMs to direct experiments. One goal is to find a higher-temperature
superconductor. In the short term, it will collaborate with existing materials and chemical
companies, but eventually it hopes to commercialize its own materials.

Money: Raised $300 million in September 2025.

M .

Lila Sciences
Cambridge, MA

Founded: 2023

Why it stands out: It has recruited a broad range of experts in Al and materials science.
Recently, it signed a lease for a large laboratory space where it will begin to build out its
Al-directed experiments and gather a broad range of data that it hopes will allow it to
achieve scientific superintelligence.

Strategy: To start, it is collaborating with existing materials and chemical companies,
offering its Al expertise and lab automation to supplement their research efforts. Initial
focus is on green hydrogen catalysts, coatings, and sorbents, such as those used to
capture carbon dioxide from the air.

Money: Raised $350 million in October 2025.

Radical Al

New York City

Founded: 2024

Why it stands out: Its chief science officer is Gerbrand Ceder, a leading battery
researcher and the principal investigator of the A-Lab at Lawrence Berkeley National
Laboratory. Ceder will help build out the company’s self-driving lab, where a series of Al
agents will be in charge of everything from planning and executing lab synthesis to
designing experiments to test potential candidates for manufacturing.

Strategy: Discover novel materials and, eventually, build the facilities to manufacture
them. Initial targets include high-entropy alloys, a promising class of metals that were
discovered a few decades ago but have yet to be widely commercialized. These super-
strong materials, made up of a half-dozen or so different elements, could be usefulin
turbine engines and even in fusion reactors.

Money: Raised $55 million in July 2025.

https://www.technologyreview.com/2025/12/18/1130102/ai-materials-discovery/

P Lb ¢
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THE AGE OF Al

AMachine learning as the great accelerator
ALLM as knowledge integrators
A Al agents as drivers of simulations

15 -
® USER PROMPT /
. - I
“Create a plan for computing band structure of this crystal structure j

silicon.xsf" = “go”

10 1

Identified the cell as diamond Si (Z=14, FCC, 2-atom basis) & chose the ge:ge_bands
SCF->bands flow

Interviewed the user: host, pseudopotentials, SOC — then scaffolded the project
Wired registry: pw.x code (npirun —-np 8), scheduler, & fetched SSSP PBE _5 < X—/
pseudopotentials

Built inputs from human-verified protocols: SSSP-recommended cutoffs (30/240 Ry),

_10 -
Monkhorst-Pack k-grid & standard band path — then ——dry-run v \/

Submitted the durable flow, monitored to COMPLETED, & plotted the bands
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FRITZ-HABER-INSTITUT
MAX-PLANCK-GESELLSCHAFT

Al FOR EXPERIMENT PLANNING AND CONTROL

Karsten Reuter
Fritz-Haber-Institut der Max-Planck-Gesellschaft




Overcoming Empirical R&D

Al ORCHESTRATION DASHBOARD
EXPERIMENT STATUS OPTIMIZATION PROGRESS DISCOVERY INSIGHTS ’

Robotic Autonomous Parallel
synthesis characterisation testing



When Al Meets Automation & Robotics
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Development

Process duration

S.P. Stier et al.,
Adv. Mater. 36, 2407791 (2024)

Self-Driving Laboratories (SDLS)

Materials Acceleration Platforms (MAPS)




Al for Experiment Planning and Control

Adaptive Design of Experiment for SDLs

C. Scheurer and K. Reuter, Nature Catal. 8, 13 (2025) M. Vuijk et al., submitted



SDLs for Discovery: New Catalysts in Record Time

.I.
"l BasCat

UniCat BASF JointLab

Parallel
Testing

»

Incipient wetness impregnation > s-fold
with automated syringe pump setup - _ Improved
> reactor unit formulation
b fikaruso : .
ve-Learning Loop |qent|f|6d
— J In <_100
experiments
Al (~12 weeks)

Refined Machine
Learning Model

C.W.P. Pare et al., ACS Catal. 16, 6798 (2026)



