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1. Introduction

Engineered Living Materials (ELMs) are innovative materials composed, either wholly or partially,
of living cells, which enable unique functionalities that respond to environmental changes. By
incorporating living components, ELMs represent a fundamental shift in material production and
the functions they can perform, offering potential reductions in costs and environmental impact.
In March 2020, the European Innovation Council (EIC) designated Engineered Living Materials as
a priority area and subsequently launched a targeted call for projects on this topic in 2021. The
awarded projects form the initial core of the EIC ELMs portfolio. The primary objective of the EIC
ELMs Portfolio is to strategically elevate Europe as a leader in the ELMs sector through targeted
activities aimed at advancing ELM production technologies, enhancing global visibility of the
European ELMs community, addressing ethical, societal, legal, and regulatory considerations
related to ELMs, and identifying obstacles to their future adoption and commercialization. To
accomplish these objectives, the EIC ELMs portfolio established a strategic plan, published in
2023, is available here. The EIC ELMs Portfolio is supported by Barbara Gerratana, and received
additional hands-on management by EIC PM lordanis Arzimanoglou until May 2024, and by PM
Orsolya Symmons since September 2024.

Activities carried out from the publication of the strategic plan until November 30, 2024 were
captured in the Portfolio Annual Activity Report 2024, which is available here: Engineered Living
Materials EIC Portfolio Annual Activity Report 2024.

The current document includes an overview of the portfolio activities carried out since the
publication of the Annual Activity Report in 2024 until November 30, 2025. During this period the
following projects contributed to the portfolio: Bio-HhOST, Fungateria, NextSkins, SUMO,
BioRobotMiniHeart, LoopOffun, and Prism-LT. REMEDY, ISOS, and BIOACTION.

2. Activities carried out in the 3" year of the
EIC Pathfinder ELMs Portfolio

2.1. Portfolio composition and areas of activity

A key objective of the ELM Portfolio is to gather and give visibility to the European ELMs
community. As such, from its inception the ELMs strategic plan envisioned the possible addition
of relevant projects from EIC Open calls. Following the addition of the project Bio-hHOST in 2024,
in 2025 three additional projects (BIOACTION, ISOS and REMEDY) joined the portfolio. All new
projects were invited and successfully applied for EIC booster grant funding, and were onboarded
into the portfolio working group activities.

Overall, keeping the momentum from previous years, during 2025, work progressed further in all
target areas laid out in the ELMs Portfolio Strategic Plan. Leadership rotation took place in some
groups of the portfolio, with the projects LoopOfFun and SUMO taking on the chairmanship of
the ELMs Portfolio Steering Committee. In the working groups the project Fungateria took the
lead of the Path-to-Market working group, while the Communication working group adopted a
new decentralized process for information dissemination.


https://op.europa.eu/en/publication-detail/-/publication/4f47f7fc-9d5d-11ee-b164-01aa75ed71a1
https://op.europa.eu/en/publication-detail/-/publication/8ee02761-bdc0-11ef-91ed-01aa75ed71a1/language-en
https://op.europa.eu/en/publication-detail/-/publication/8ee02761-bdc0-11ef-91ed-01aa75ed71a1/language-en
https://www.bio-hhost.eu/
https://www.fungateria.eu/
https://www.nextskins.eu/
https://supervised-morphogenesis.eu/
https://biorobot-miniheart.eu/
https://loop-of-fun.eu/
https://prism-livingtissues.eu/
https://eic-remedy.eu/?lang=en&pagename=home
https://isos-project.eu/en/about
https://bioaction.eu/

2.2. Annual meeting 2025

In 2025, the Portfolio Annual Meeting took place in Izola, Slovenia. The two-day meeting was
hosted by the project REMEDY, as was attended by all ten portfolio projects, as well as numerous
invited speakers, with a total attendance of 65 people.
The scientific agenda included project updates from
the project coordinators, as well as flash talks and
poster presentations by early career researchers and
project researchers. Early career researchers also had
the opportunity to share testimonials of their MSCA
applications. In addition, each portfolio working
group presented their progress, identifying possible
involvement of portfolio members and synergies with
other working groups, as well as highlighting their
planned outputs for the future.

In addition, the Annual Meeting also included
targeted activities related to Path-to-Market,
Communication, and Regulation. For communication,
portfolio members joined a training on Effective
Communication by the communication coach
Rebecca Williams, and could test their skills through
Participants of the 3rd EIC ELMs Annual the recording of short project summary videos (see
Portfolio Meeting in 1zola, Slovenia. Section 2.3.1 for more details). The dedicated session

on Path-to-Market showcased the results of the
working group, as well as getting insights from experienced developers and stakeholders in the
field. In the framework of the regulatory activities, two invited experts explained the preliminary
outcomes of their analysis of how current EU GMO regulation would apply to the ELMs portfolio
innovations.

Finally, the portfolio members also discussed possible synergies with other relevant ongoing
activities in the field, including the organization of dedicated ELM sessions at relevant
conferences, as well as ongoing involvement in the EC Technology Council for Advanced
Materials.

A full agenda of the meeting can be found in Annex 1, with further details of the working group
activities included in the sections below.

2.3. Progress highlights from the working groups

In 2025, all portfolio working groups continued with their efforts to achieve the goals set out in
the EIC ELMs Portfolio Strategic plan. Multiple working groups already achieved major milestones,
which were presented and extensively discussed in the 3™ Annual Portfolio meeting in Slovenia
and are further described below.

2.3.1. Communication and Dissemination Working Group

In 2025, the EIC ELMs portfolio continued communication and outreach activities, building on the
resources developed in 2023-2024, including a unified dissemination strategy and portfolio-level
communication materials. In 2025, the portfolio further expanded on that toolkit and generated



a set of short videos explaining the core of the individual ELMs projects. The videos are publicly
available:

e BIOACTION e [oopOffun e SUMO

e BioRobot — Miniheart e NextSkins e LoopOfFun young
e fungateria e PRISM-LT researcher

e /SOS e REMEDY testimonial

In addition, the working group developed a decentralized strategy for coordinated dissemination
linked to the portfolio activities. In 2025, these included, for example:
e The publication of the E/C ELMs Portfolio Annual Activity Report 2024
e The publication of the EMA Horizon Scanning Report on Engineered living materials
for in situ production of therapeutics
e An article on fungal engineered living materials in Horizon Magazine (From
mushrooms to new architecture: the rise of living, self-healing buildings)
e The ELMs Annual Portfolio meeting in Izola, which was also reported on in the
Slovenian media
e REMEDY newsletter
e REMEDY: redefining architecture through engineered living materials. /nnovation
News Network.
e ELM Research Line brochure
e [nvited lecture at INL Colloquia Series 2025 "Designing with life: engineering the next
generation of building materials”, time when the portfolio is mentioned: 40:30

2.3.2. Technology Working Group

In 2025, the Portfolio further built on the foundations already created in previous years to facilitate
exchanges on technology between EIC ELM portfolio projects and to empower early career
researchers to participate in joint activities.

The virtual platform created to enable virtual exchanges between portfolio members grew to
encompass 78 users, with multiple dedicated channels on different topics. This included channels
for technical exchanges on filamentous fungal-based ELMs, Mammalian ELMs and Yeast and
bacterial co-culture, as well as channels on horizontal topics, such as Technology Scouting and
Regulatory and Policy Papers,

The monthly seminar series, which had kicked off in November 2024, also continued throughout
2025. These talks provided opportunities for researchers to share knowledge, address common
challenges, and foster active collaboration and interaction across projects. Each event featured
two 20-minute talks by PhD or Postdoc researchers from different projects, and were also co-
chaired by early career researchers from the Fungateria, SUMO and BIOACTION. In total 8
seminars took place in 2025, involving 16 speakers from all 9 portfolio projects.

The Technology working group also served as a platform to disseminate information and
encourage participation of early career researchers in sector-specific conferences.

2.3.3. Path-to-Market Working Group

The Path-to-Market Group conducted a set of coordinated activities to understand the business
opportunities of ELMs, engage with key stakeholders and sharing the collected knowledge with
the wider ELMs community.


https://youtu.be/qAGwP-vJUbE?si=s8uZehLQVSXYbbJr
https://youtu.be/QAYHl6U_4S8?si=2aBrUPBKKrkb9GWs
https://youtu.be/gbGRd02gjXc?si=naNbTXIF_X0LWoZ5
https://youtu.be/DldWaABTZns?si=ymZiGmyZF-tBbl0h
https://youtu.be/VPcffhVLHXc?si=b1pojBwrZU3Sc3_U
https://youtu.be/jKgfSqP_kQs?si=5UxpmxFmrMOhrbjv
https://youtu.be/IqAINwgd1d0?si=bBlu_FnPXgZcJrh5
https://youtu.be/O4pNTIZ5cP0?si=2Ejeyt93PFJkFK8m
https://youtu.be/94JHzAlfkoc?si=hrUDO1T0YLx31Ak8
https://youtu.be/JyJg57S321k?si=RGRoyLlC67Y2nHzT
https://youtu.be/JyJg57S321k?si=RGRoyLlC67Y2nHzT
https://youtu.be/JyJg57S321k?si=RGRoyLlC67Y2nHzT
https://op.europa.eu/en/publication-detail/-/publication/8ee02761-bdc0-11ef-91ed-01aa75ed71a1/language-en
https://www.ema.europa.eu/en/documents/report/engineered-living-materials-situ-production-therapeutics-eu-horizon-scanning-report_en.pdf
https://www.ema.europa.eu/en/documents/report/engineered-living-materials-situ-production-therapeutics-eu-horizon-scanning-report_en.pdf
https://projects.research-and-innovation.ec.europa.eu/en/horizon-magazine/mushrooms-new-architecture-rise-living-self-healing-buildings
https://projects.research-and-innovation.ec.europa.eu/en/horizon-magazine/mushrooms-new-architecture-rise-living-self-healing-buildings
https://o-sta.si/37888/tretji-letni-sestanek-portfelja-elm-evropskega-sveta-za-inovacije-uspesno-zakljucen-v-innorenew-coe-v-izoli
https://innorenew.eu/app/uploads/2025/12/newsletter_final_Dec-2025.pdf
https://www.innovationnewsnetwork.com/remedy-redefining-architecture-through-engineered-living-materials/62541/
https://www.innovationnewsnetwork.com/remedy-redefining-architecture-through-engineered-living-materials/62541/
https://zenodo.org/records/17106693
https://www.youtube.com/watch?v=DoKXgNkGcyY

Previous internal assessment in the group had identified user acceptance, costs of production,
the need for new business models and regulation as major hurdles for ELMs. To complement
these findings, the Path-to-Market group set out to collect a comprehensive set of viewpoints
from a variety of stakeholders in ELM-related fields. To this end, portfolio projects conducted
semi-structured interviews with at least 1 stakeholder involved in bringing biotechnology-based
products to the market. Collectively, this resulted in 10 interviews, which were analysed to extract
key messages and used to inform a panel discussion at the ELMs Annual Meeting Path-to-Market
Session. During this session, Mark Post (Mosa Meat CSO & Professor at Maastricht University), Jim
Ajioka (founder and CSO of Colorifix), Susanne Glgersen (Fungi Investment Collective) and Karel
De Winter (Bio Base Europe Pilot) presented and discussed their perspectives on, amongst others,
funding, patenting, market barriers and public perception related to biotechnology-based
products.

The results of the Path-to-Market interviews and the Annual Meeting session are currently being
further analysed and integrated into a white paper, to be disseminated with the wider community.

2.3.4. Regulatory and ELSA Working Group

The goal of this working group is to conduct a normative analysis of moral principles, legal and
regulative frameworks and societal values (including public perceptions and user experience) in
the development of ELMs, to ensure long-term application and scaling possibilities The work in
this group cantered around two main workstreams, one focused on ethical, legal and societal
aspects of ELMs, with the other focused on specific regulatory aspects related to ELMs

To further elaborate on ethical, legal and societal questions the WG (with the leadership of the
PRISM-LT project) applied for and was awarded a booster grant for an international summer
school in 2026. The planned summer school is set to take place on July 2026 in Scotland and aims
to create a robust program focusing on ethical, legal, and social aspects of emerging life sciences,
specifically engineered living materials. Targeting PhD and postdoctoral researchers interested in
the intersection of ethics, science, and society, the curriculum will include a mix of talks,
workshops, and panels on subjects like bioethics, risk governance, and ethical literacy,
complemented by keynote speakers and interactive sessions. The summer school will also prepare
attendees for broader involvement at the SynSci2026 conference, strengthening discussions on
ELSA/regulation topics, and aims to disseminate the outcomes of the summer school in a co-
authored whitepaper.

On the regulatory side, the portfolio engaged with the European Medicines Agency (EMA) to
discuss and address regulatory gaps specific to health-related ELMs products. Building on initial
interactions in 2024, a regulatory workshop on ELMs took place in February 2025 with EMA
representatives. Ultimately, these exchanges contributed to the EMA Horizon Scanning Report on
Engineered living materials for in situ production of therapeutics, which was published in
September 2025 and is available here: EMA Horizon Scanning Report on Engineered living
materials for in situ production of therapeutics. The EIC-EMA collaboration on ELMs was specifically
highlighted during in the E/C Impact Report 2025, and also highlighted during the EMA roundtable
with stakeholders on the 20th anniversary of the SME Regulation in October 2025.

Another important area for many ELMs developers is that of how genetically modified organisms
are regulated, taking into consideration both the diverse set of application areas of ELMs and also
how national and EU-level regulation intersects. For a comprehensive overview of this area, two
leading experts on GMO regulation were contracted. Their initial findings were discussed at the
ELMs Annual Portfolio Meeting in Slovenia, with a full report and workshop anticipated in 2026.


https://www.ema.europa.eu/en/documents/report/engineered-living-materials-situ-production-therapeutics-eu-horizon-scanning-report_en.pdf
https://www.ema.europa.eu/en/documents/report/engineered-living-materials-situ-production-therapeutics-eu-horizon-scanning-report_en.pdf
https://eic.ec.europa.eu/news/eic-impact-report-2025-eic-track-leading-deep-tech-investor-mobilising-eu26-billion-additional-2025-04-03_en
https://www.ema.europa.eu/en/events/ema-roundtable-stakeholders-20th-anniversary-sme-regulation
https://www.ema.europa.eu/en/events/ema-roundtable-stakeholders-20th-anniversary-sme-regulation

2.3.5. Environment and Sustainability Working Group

ELMs have the potential to be products with reduced environmental impact. However, given that
ELMs are a fundamentally new type of materials, to date no standardized methodology exists to
assess their environmental impact. The purpose of this Working group is therefore to assess the
environmental impact and sustainability of ELMs, establish shared methodology and criteria for
environmental analysis within the ELM portfolio, and provide a fact-based argument for
policymakers and investors regarding the positive contribution of ELMs.

To this end, the Environmental and Sustainability Working Group carried out utility mapping and
a series of webinars in 2023-2024, leading to the development of a booster grant application to
develop new Life Cycle Assessment (LCA) methods tailored specifically for the early-stage
exploration and development of ELMs. The proposed work had the objectives to develop LCA
methodologies for ELMs that address their early-stage challenges, sustainable development, and
living-state characteristics within use-case scenarios, to support ELMs standardization by
establishing LCA guidelines that consider complex biological and synthetic interactions, and to
strengthen the research community by creating a shared LCA framework to facilitate knowledge
sharing across the EIC ELMs Portfolio.

2.3.2. Other Activities

Beyond the activities carried out in the working groups, the Portfolio also aimed to establish
connections with other EU-level initiatives that are of relevance for ELMs. In particular, in 2025
this included contributions towards the Technology Council for Advanced Materials Council, a
high-level platform with the primary mission to foster dialogue and collaboration to strengthen
Europe's position in the advanced materials sector.

In a workshop dedicated to advanced materials in health in Braga, Portugal, EIC representatives,
as well as representatives from the ELMs portfolio presented ELMs as an emerging area in
advanced materials. The outcome of these interventions is reflected by the inclusion of ELMs in
the Health subgroup meeting report from June 2025, available here: Technology Council for
Advanced Materials 2™ Meeting report on Advanced Innovative Materials for Medical Devices.

3. Planned activities for the 4" year of the EIC
Pathfinder ELMs Portfolio

Looking ahead to 2026, ELMs portfolio activities will continue their efforts. Multiple working
groups are set to achieve major milestones in 2026, including anticipated manuscript submissions,
a regulatory workshop on GMO regulation applicable to ELMs development planned for spring
2026, an ELSA summer school planned for summer 2026 and the 4th Annual Portfolio Meeting
planned for October 2026 in Copenhagen, hosted by the Fungateria project.

Work will also continue to engage with the broader community, for example by contributing to
the Technology Council for Advanced Materials, and participation in relevant sectoral
conferences.

With first projects from the portfolio scheduled to end in 2026, it will also be a year to consolidate
the overall activities and outcomes of the portfolio, and consider next steps to ensure
sustainability of the portfolio results.


https://research-and-innovation.ec.europa.eu/document/download/895a178b-3826-4cdd-9109-e3a7116614ec_en?filename=advanced-innovative-materials-medical-devices.pdf
https://research-and-innovation.ec.europa.eu/document/download/895a178b-3826-4cdd-9109-e3a7116614ec_en?filename=advanced-innovative-materials-medical-devices.pdf

4. Conclusions and recommendations

The report outlines activities executed during the third year of the EIC ELMs Portfolio and offers
a brief overview of planned activities for the fourth year. In its first three years, the ELMs Portfolio
has developed a comprehensive track record of activities that extend beyond individual project
accomplishments, with momentum expected to continue through the remaining years of the
portfolio. Joint efforts from portfolio projects, overseen by the Portfolio Steering Group and
managed by the EIC Project Officer and Programme Manager, have facilitated a range of activities
that collectively aim to consolidate achievements, advance strategic priorities, and strengthen
collaborations within and beyond the portfolio to maximize the impact of ELMs.

Looking ahead, it will be critical to ensure long-term impact and sustainability of the portfolio's
outputs beyond the duration of individual consortia and the portfolio itself. To support this goal,
the ELM Steering Committee is investigating potential structures and funding opportunities that
could promote and coordinate ELM research in Europe. This strategic positioning further aims to
enhance Europe's role in the nascent ELMs field.



ANNEX I. - Agenda of the 3rd EIC ELMs Annual Portfolio Meeting

AGENDA 3" Annual Meeting EIC ELMs Portfolio - Internal

Location: InnoRenew CoE, Livade 6a, 6310 Izola (sequoia room)

1st October 2025

8:00 - 8:30 Registration & coffee

8:30 - 8:45 Opening remarks
Anna Sandak (REMEDY, host), Orsolya Symmons (EIC
PM in Health and Biotechnology)

Presentation of portfolio projects
e SUMO (Jesse Veenvliet)
e BioRobot-MiniHeart (Jeroen Leiten)
e PRISM-LT (Laura Martinelli)
e Bio-HhOST (Luca Tiberi)
. Bioaction (Luigi Ambrosio)

10:25 - 10:40 | Coffee break

8:45 - 10:25

Presentation of portfolio projects
e ISOS (Fivos Panetsos)
e NextSkins (Marie-Eve Aubin-Tam and Tom Ellis)
e LoopOfFun (Wilfried Weber)
e Fungateria (Phil Ayres)
. REMEDY (Anna Sandak)

12:30 - 13:30 | Lunch Break

10:40 - 12:30

Training on effective communication

18ell) = o5l (Rebeca Williams)

15:00 - 15:15 | Coffee break

WG session 1
e WG Environment & Sustainability (Marie-Eve
15:15 - 16:15 Aubin-Tam, NextSkins)
e WG ELSA (Laurens Landeweerd, PRISM-LT)
« WG Technology (Tom Ellis, NextSkins)

Flash talks by PhD students & postdocs & researchers

16:15-17:15 (2 min, 2 slides) (Chair Wilfried Weber, LoopOfFun)

Networking Poster session and/or hands-on
demonstration by students, postdocs & researchers

17:15 - 18:45 | Recording of short videos by each coordinator on
each project & some testimonials from early career
scientists

10



19:30 - 22:00 | PORTFOLIO SOCIAL DINNER

2nd October 2025

8:30 - 9:00 Networking & coffee

Regulatory session
9:00 - 10:30 | Justus H.H. Wesseler (Wageningen University) and
Kai Purnhagen (Bayreuth University)

10:30 - 10:45 | Coffee break

Path to Market session (Chair Eveline Peeters,
Fungateria)

Projects’ presentations

Invited Speakers:

10:45 - 13:00 e Mark Post (Mosa Meat CSO & Professor at
Maastricht University)

e Jim Ajioka (founder of Colorifix)

Panel discussion with Path to market WG members
and Mark Post (Mosa Meat), Jim Ajioka (CSO Colorifix),
Susanne Glgersen (Fungi Investment Collective) and
Karel De Winter (Bio Base Europe Pilot).

Lunch Break

13:00 - 14:00 | Recording of short videos by each coordinator on
each project & some testimonials from early career
scientists (part 2)

Miscellaneous

Achim Weber (LoopOfFun): presentation of the survey
14:00 - 14:30 | on mycelium-based materials

Luigi Ambrosio (Bioaction): presentation of the ELMs
session at the 2026 EU TERMIS conference

4th EIC ELMs Annual Meeting venue and selection of
14:30 - 14:40 dates with the participants online and in person.

Phil Ayres, Fungateria

Update on the EC Technology Council for
14:40 - 15:00 Advanced Materials

Anna Sandak, REMEDY

11


https://mosameat.com/
https://www.colorifix.com/
https://www.colorifix.com/
https://www.fungiinvestmentcollective.com/
https://www.bbeu.org/

WG session 2:
e WG Path to Market (Eveline Peeters,
15:00 - 16:00 Fungateria)
e WG Communication (Jesse Veenvliet, SUMO)
e WG Regulation (Orsolya Symmons, EIC)

MSCA PF (chair Anna Sandak, REMEDY):
e Training on MSCA PF application (Anna Sandak,
REMEDY)
e Testimonies from MSCA PF fellows (Dr. Karen
Butina, Dr Wojciech Pajerski, REMEDY)
e MSCA DT (chair Tom Ellis, NextSkins)

16:00 - 17:00

17:00 - 17:05 | Closing remarks from Barbara Gerratana (EIC)

12
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