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The bio-based polyester platform developed in
POLYMERS-5B targets €14B+ in addressable
European polymer markets currently served by
Thermal Stability fossil-derived PET, PA and polycarbonate grades.

Performance parity with thermal stability (Tg >
80°C) and mechanical properties (E-modulus = 2

Aqueous Media
Synthesis & Recovery

Solvent-Free Aqueous Reactions

The POLYMERS-5B Dbiorefinery employs a cascaded
sequential extraction approach where each fraction Production Cost
recovered from agri-food residues is valorised before
proceeding to the next.

Enzymatic pre-treatment and ultrasound assistance ° GPa) enables direct substitution in demanding
maximise yield while minimising solvent use, fully

applications.

aligning with Safe and Sustainable by Design (SSbD) CIFGLIary
principles. 1 1 EU Project Cluster (OLinWASTE, By identifying that Avantium's PEF is optimised
POLYMERS-5B (this project) o OLEAF4VALUE, POLYMATOS) primarily for the packaging industry and that
] _ Nenuphar's PHA is optimised for biodegradability,
9 Focus on Raw Materials PEF — Avantium/PEFerence @ PHA—Nenuphar/Standard the C-Tech Navigator enabled POLYMERS-5B to
Scale 1-5 per axis. Polygon area = overall competitive footprint. adapt its go-to-market strategy towards other
industrial sectors where the relevant applications
were identified.
- A. Jester, NSBproject S.r.1., Italy
TOMATO WASTE 9 Numerical Score Matrix
é Pomace and skins rich in lycopene, fatty acids & . .
2V dicarboxylic acids for polymer chain building blocks Technology Sustain. Mech. Thermal Circ.  Cost TRL
OLIVE POMACE o - oA Sia it AT ; : ; - . —> Key Performance Indicators
@ Hydroxyacid and phenolic-rich fraction with excellent EU Cluster S 3 3 4 3 3
suitability for bio-based polyester synthesis PEF (Avantium) 3 5 5 ) 2 .|
Both feedstocks are abundant byproducts of major PHA (Nenuphar) 4 2 2 S 2 3
Mediterranean agro-industries.

Their chemical composition, rich in hydroxyl and carboxyl T The C Tech Navigator identified a specific Market Gap for

functional groups, makes them Iideal precursors for bio-based polymers that are derived from non-food, low-value
enzymatic polycondensation reactions, bypassing the POly '

need for petrochemical monomers. = T agro-waste, capable of achieving an E-modulus = 2 GPa.
=8 - R. Varotto, NSBproject S.r.1., Italy

—> Technology Platform

% BIOCATALYSIS & GREEN CHEMISTRY
— Prof. L. Fonseca, IST-ID/IBB

® Process: Enzymatic polycondensation F C-TECH NAVIGATOR INSIGHT
' ~ | POLYMERS-5B bridges the gap between high-performance bio- : : sy
® Scale: Up to 15 kg batches polyesters (PEF) and full circularity (PHA), delivering a waste- 9 Innovation & Value Chain Position
® Design: SSbD framework | based S.O|L.JtIOn with |ndustr!a -grade Thermal Stablll’gy 4/5at TRL 5. POLYMERS-5B fills a critical gap in the EU bio-
. , Unlike PEF (virgin feedstock, high cost) and PHA (limited thermal based polymer landscape by being the first
® TRL: Level 5 — achieved performance), POLYMERS-5B uniquely combines waste valorisation, integrated platform to simultaneously
piocatalytic processing, and scalable manufacturing into a single integrated address: (i) use of complex heterogeneous agri-
The POLYMERS-5B biorefinery integrates immobilised-lipase platform — positioning it as the most commercially viable circular bio- food waste streams; (ii) enzyme-driven green
polymerisation and one-pot enzymatic cascades to convert based polymer pathway emerging from EU research today. polyrr}gr|stat|on atdpll.ot fscale;thandt (“L) SSbD-
heterogeneous agri-food residues into engineering-grade compliant process aesign trrom the outset.
bio-based materials — a proprietary process architecture
that legacy specialty-chemicals producers simply cannot VALUE CHAIN PATHWAY
replicate quickly.” . . .
Brof. L. Fonsees, ISTID / IBB, Portugal —> Safe & Sustainable by Design (SSbD) Alignment > > >
T ! ’ Waste Portugal & Polymers Applications

Consortium Partners Market Timeline

IST-ID/IBB (PT) — TRL5(2024)— TRL 7

Technology lead target (2027) — Market
. %, NSBproject S.r.I. (IT) — entry (2029)

The emerging biorefinery platform in Portugal has Scale-up & market

demonstrated reliable reproducibility at pilot scale (15
kg), with enzyme immobilisation strategies enabling catalyst
reuse across multiple production cycles, drastically reducing
operational costs.

— EU Project Cluster Positioning

POLYMERS-5B advances beyond the state-of-the-
art established by OLinWASTE, OLEAF4VALUE and
POLYMATOS by integrating valorisation streams
from both tomato and olive matrices in a single
biorefinery cascade, achieving superior TRL
and scale while maintaining the highest
sustainability scores within the cluster.

Contact info: Prof. Luis Fonseca, luis.fonseca@tecnico.ulisboa.pt | Riccardo Varotto, r.varotto@nsbproject.com
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