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We harness the natural properties of
lignocellulose to create high-value materials
and products for our sustainable future

Building Multimaterials,
blocks wearables




/N

rigls Cluster

Not just replacing fossils with
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superior materials
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Lighocellulose in Advanced Materials

Cellulose provides

Extreme hygroscopicity
Breathability & moisture binding
lon permeability

Gas and liquid transport control
Phonon blocking

Detection & Recognition Capture & Protection Conversion & Storage
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TEMPO-oxidized cellulose
nanofibrils-polyethyleneimine hybrid

Cannabis detection by Carbon foams for
conjugating antibodies to electrochemical
nanocellulose? sensors’

1.Nekoueian et al., Electrochemica Acta 2024, 500, 144639, DOI:
10.1016/j.electacta.2024.144639

2.Solin et al., Carbohydrate Polymers 2023, 304, 120517, DOI:
10.1016/j.carbpol.2022.120517

3.Rodrigues et al., Int. J. Biol. Macromol. 2023, 240, 124460, DOI:
10.1016/j.ijbiomac.2023.124460

Lignin provides
o Amphiphilicity
e Antimicrobial feature
e UV shielding

Capturing colloidal
nano- and
microplastics with
nanocellulose networks’

1.Leppanen et al., Nat. Commun.
2022, 13, 1814, DOI:
10.1038/s41467-022-29446-7

2.Henn et al., Chem. Eng J. 2023,
475, 145965, DOI:
10.1016/j.cej.2023.145965

Biobased carbon provides
e Hydrophobicity
» Electrical conductivity
» Shielding electromagnetic radiation

Lignin nanoparticles for
invisible antifogging
and photonic films?

>600
publications
since 2018

Aalto & VTT
world leaders
in the field

Lignin-derived carbon
materials with
controlled nano-
architecture’

Catalysis of (electro-)
chemical reactions for
material synthesis and
energy managment?

1.Robertson et al. J. Anal. Appl. Pyrolysis, 2024, 183, 106811, DOI:
10.1016/j.jaap.2024.106811

2.Lenarda et al. ACS Catalysis, 2023, 13, 11362-11375. DOI:
10.1021/acscatal.3c02735.
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Nanocellulose network collects colloidal
plastic particles
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Concluding remarks: Bioeconomy for resilience

e No biomass - no bioeconomy

e Sustainable competitiveness should steer industrial policy towards
biobased production

e From lab to fab: Al-driven material design as a continuous engine for
breakthrough discoveries will enable the birth of new growth
companies

e Significant value added with resource sufficient utilisation of forest
biomass feedstocks
o Biloenergy vs. added value materials vs. advanced materials vs
long-lasting wood products
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