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Aim of the
project

and
research

The aim of the CellMat4Ever Project: bio-based
innovation systems from forestry biomass intended
for the production of advanced lignocellulosic
materials being resistant to variation in air humidity
and temperature and/or fire conditions.

The aim of the research: estimation of the
influence of different natural polymers on the barrier
and strenght properties of materials
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Manufactured variants

Corn zein

Wheat gluten

Hybrid
 (Corn zein 1:1 Wheat gluten)

Hen’s egg albumin
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Film



Preparation of the
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Cobb absorption



Dynamic mechanical analysis (DMA)

Results of mechanical analysis in the stress-strain relationship of
coatings in air-dry conditions and conditions of 85% relative air

humidity



Albumin coating

Additional tests...
Dynamic sorption analysis (DVS)

Hybrid film Zein film



Contact angle test



Conclusion
Significantly lower tendency to absorb liquid water.

Less common courses of adsorption, desorption isotherms, and hysteresis (or
lack thereof).

Increased strength properties of samples in air-dry conditions.

Loss of mechanical properties of all variants in conditions of increased humidity.

Hydrophilic nature of films, coatings, and protein composites.

The best barrier against water and water vapor in the DMA test was wheat
gluten. In dry conditions, the best strength parameters should be attributed to
corn zein.

This proves that proteins have great potential for the future of films and
coatings. Further work should focus on the mechanism of protein denaturation
and direct assessment of its impact on the functional properties of coatings or

films.
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