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Results of the first year of project
implementation

As the BIONEER Project recently entered its second year, the first
year has already delivered significant achievements. Explore this
newsletter to discover the progress made by the consortium and
get a glimpse of the key milestones ahead.




At scale production of base compounds through
biomass processing

Work package 1 focused on the sustainable and scalable production of key base materials (xylan,
cellulosic residues, hydrolysate sugars, and lignin extracts) from locally sourced lignocellulosic
feedstock, aiming for complete utilization of the biomass. These materials were thoroughly
characterized and subsequently applied in various downstream processes. CELIGNIS
implemented their CRITICEL xylan-first extraction technology to fractionate locally sourced
wheat straw and wood residues, producing high-quality xylan and cellulose, with lignin recovered
as a by-product. The process was demonstrated at 50 L scale and further optimized to enhance
xylan quality for personal care applications and improve overall process efficiency. Xylan and
lignin samples were supplied to partner University of Limerick for characterization and evaluation
in hydrogel production. The cellulosic fraction was used as a substrate for enzymatic hydrolysis
to generate high-quality hydrolysate sugars. The hydrolysate production process was scaled up
to 20 L with downstream process implemented to ensure a negligible presence of fermentation
inhibitors. These sugars were subsequently utilized by partners SINTEF, AIO, and Chalmers
University of Technology for the production of alginate, lipids, and itaconic acid (IA), respectively.
Fermentation trials delivered promising yields across the various applications. The lignin side
stream was purified, concentrated and provided to partner METGEN for characterization and
trials in METNIN SHIELD applications. In parallel, Poznan University of Technology collaborated
with CELIGNIS to apply digital and modeling tools to support optimization and scale-up of the
feedstock fractionation process. Machine learning models have been developed and are being
trained with experimental data to accurately predict product qualities and process outcomes.

At scale production of base compounds through
fermentation

Work Package 2 is dedicated to scaling up the production of key bio-based compounds through
fermentation. The work is organized into four main areas: the microbial production of alginates,
chitin and chitosan, itaconic acid, and lipids. Each area is led by a specialized research group. All
compounds are being developed to meet cosmetic industry standards, with a focus on safety and
quality. Validation is carried out in collaboration with the industrial partner Evonik.

Alginates

SINTEF Biotechnology is overseeing alginate production and has high competence in adjusting
the molecular weight of the resulting material During the first project phase the group has already
produced batches of both larger alginate polymers and smaller oligomers. Material samples
were prepared, characterized, and purified to pharmaceutical grade before being submitted to
Evonik for evaluation in personal care formulations.
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Microbial Lipids

AlO is responsible for producing microbial lipids, which serve as building blocks for various
applications. In the first twelve months of the project, the company’s work focused on scaling up
yeast biomass production and testing several lipid extraction methods. The most effective
methods will be defined and scaled up further in the next phase of the project.

Chitosan

CELIGNIS has identified a fungal strain capable of producing chitosan and has successfully
grown it using cellulosic residues as cultivation feedstock. Extraction and downstream
processing of chitosan from the fungal biomass have been completed.

ltaconic Acid

Chalmers University of Technology has been improving the performance of their itaconic
acid-producing yeast strain. A genetically modified strain that can utilize xylose as a carbon
source has been developed, though it still requires further testing and optimization. SINTEF BTN
has been developing downstream processing for IA recovery and purification. Initial
fermentation trials have already shown increased yields. Further experiments are planned in the
next stages. Crystallization methodology is being developed and optimized by SINTEF for the 1A
purification.

Chemical and enzymatic tailoring of base
compounds for development of BIONEER Building
Blocks

BIONEER's Work Package 3 focuses on developing and optimising enzymatic and
chemosynthetic processes for the tailored modification of biopolymer base compounds,
including xylan, cellulose, alginate, and chitin. The goal is to transform these biopolymers into
functionalised BIONEER Building Blocks (BBB) through enzymatic debranching,
depolymerisation, and the grafting of property-modifying chemical groups such as fatty acids,
itaconic acid, and bio-based (meth)acrylic acids. During the first year of the project, CELIGNIS
produced a wide range of high-quality lignin and xylan materials derived from wheat straw, which
were then submitted for application testing by University of Limerick and EVONIK. New enzymes
essential for material modification and tailoring were produced by Lund University — including
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acetyl xylan esterases, ferulic acid esterases, and alginate lyases. In addition, a previously
developed glucuronidase was successfully scaled up to pilot level.

In the area of biopolymer tailoring using chemosynthetic approaches to create improved
UV-curable binders, the focus has been on preparing ester derivatives of cellobiose and
functionalising lipids/fatty acids. In parallel, the first batch of alginate samples has been
evaluated for key properties such as film formation, three-point bending, and water uptake for
personal care applications. Finally, on the digital modelling side, a major milestone has been the
creation of a machine-learning-based predictive quantum model. This model supports both

Holistic safety, sustainability and techno-economic
assessments and recommendations to apply the
SSbD framework

Work package 5 has started by defining the scope for safety, techno-economic (TEA), and life
cycle (LCA) assessments to evaluate the project’'s building blocks and final products. Initial
discussions with development teams are on-going to align on production protocols and data
collection. The team is expanding, with two PhD candidates at Lund University and Chalmers
University of Technology, as well as a postdoc at Evonik joining the effort.

Market, Engagement of Society and Key Actors,
Dissemination and Exploitation

One year into the BIONEER project, we're not just advancing science - we're actively building the
path to make it matter in the market. Behind the scenes, our team has been setting the stage for
the successful uptake of BIONEER’s bio-based building blocks. Over 150 key players have already
been mapped across the value chain — using the PNO proprietary Wheesbee platform - from
biomass suppliers and enzyme innovators to personal care giants and coatings manufacturers.
This growing ecosystem will be central to how BIONEER connects innovation to industry. We've
also identified 16 high-potential results (KERs), ranging from microbial production of alginate and
itaconic acid to digitally guided scale-up tools and next-generation building blocks for cosmetics
and coatings. Meanwhile, BIONEER's visual identity is live and growing. As we move forward,
expect deeper engagement, strategic workshops, and the launch of a full exploitation roadmap.
The mission? To ensure BIONEER's results don't just stay in labs and reports - but reach products,
people, and markets where they can drive real change.
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Project Management

IN BIONEER the administrative Work Package has served the project by management and
coordinating, and as well as submission of Deliverables on the Project Management Plan (PMP),
Data Management Plan (DMP) as well as the first CBE JU KPI and Impact questionnaire. Project
progress is overall very good, and activities and partner interactions are productive and fruitful,
which in addition was boosted by the second physical project meeting (after the Kick-off meeting
at SINTEF in Trondheim) in month 12. The meeting was hosted by partner AlO in Tallinn, Estonia,
and did not only contain extensive interesting discussions and planning for future activities, but
also a visit to the AIO facilities as well to BIONEER Advisory Board member Fibenol, who also
provides fermentation feedstock to project partners.

BIONEER: second project meeting in Tallinn

To pioneer or to BIONEER? With 13 outstanding partners from 9 European countries, why not
both? One year into the journey, the BIONEER project held its in-person meeting on May 27th in
Tallinn, hosted by project partner AlO. A total of 23 representatives came together to share
results, dive into productive discussions, and align on the next key steps toward our shared goals.
The group also had the chance to visit Fibenol’s biorefinery, explore Estonia, and enjoy the early
summer atmosphere in beautiful Tallinn. Collaboration, innovation, and impact — BIONEER is just
getting started.
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FOLLOW US!

#tbioneer @ bioneer-project.eu

CONTACT US

Alexander Wentzel
Chief Scientist @ info(@bioneer-project.eu
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Subscribe to our newsletter and follow BIONEER on LinkedIn to be always updated on the latest
news and the project progress!
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The project is supported by the Circular Bio-based Europe Joint Undertaking and its members. Funded by the European
Union. Views and opinions expressed are however those of the author(s) only and do not necessarily reflect those of the
European Union or CBE-JU. Neither the European Union nor the granting authority can be held responsible for them.
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