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Abstract  

All-polysaccharide composite films were prepared from native, unmodified cellulose nanofibrils 

(CNF) mixed with various natural water-soluble polysaccharides like carboxymethyl cellulose, 

galactoglucomannan, xyloglucan and guar gum. Composite films were manufactured by pressurized 

filtration and hot pressing. The mechanical properties of the films were systematically evaluated in 

the dry and the wet state. GG was furthermore selectively oxidized using galactose oxidase (EC 

1.1.3.9), and the effect of the degree of oxidation on the final composite film properties was shown. 

It was found that all the tested polysaccharides increased the strength and toughness of the dry 

composite films at 2 weight percent (wt-%) addition to CNF. After soaking the samples for 24h in 

water, striking differences between the samples were found: already at 2 wt-% CMC the wet 

strength of the composite films diminished, while the uncharged polysaccharides improved the wet 

strength. For example, the addition of 2 wt-% GGM increased Young’s modulus by a factor of 1.3, 

the tensile strength by a factor of 2.8, and the toughness by a factor of 3.4. The results are discussed 

in relation to the amount of water absorbed in the films and possible reasons for the improved 

properties are suggested. 
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1. Introduction 

Due to increased environmental awareness and rising oil prices there is a demand to replace 

petroleum- based materials with materials from renewable resources. However, properties of the 
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