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Introduction

Bacterial nanocellulose (BNC) is a highly pure, crystalline, and biocompatible form of cellulose produced by Komagataeibacter sp. [1,2]. Its large-scale
application is limited by the high cost of conventional fermentation media, while low-cost sugars from lignocellulosic residues represent a sustainable
alternative [3,4]. In this work, beechwood residues and wheat straw waste were pretreated by OxiOrganosolv, enzymatically hydrolyzed, and used as
carbon sources for Komagataeibacter fermentation, leading to BNC production. Yields and production values obtained from standard and alternative
carbon sources were compared [3]. Functionalization with LPMOs was applied to enhance BNC surface properties, and the final materials were

characterized in detall [5].
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treatment of wet BNCs. Also, shows that the type of carbon source doesn'’t affect
the structural features of BNC relevant to enzymatic functionalization. - .
Future Directions
. FTIR spectral mapping demonstrated that BNC films were chemically uniform . , , , _
> Utilize hemicellulose-rich hydrolysates as alternative carbon sources for BNC production.
qcross their surfaces. _ , ,
» Expand the range of substrates (e.g., lactic acid, PLA hydrolysates, acid whey) for
 Surface carboxylate groups on BNC increased by ~58% after LPMQO treatment , ,
Komagataeibacter fermentation.
(0.414 to 0.654 mmol/qg). . . o . .
» Explore scale-up strategies with low-cost hydrolysates in bioreactor systems for industrial
. LPMO treatment altered BNC structure, increasing BET surface area (145.6 to ,
. BNC production.
4421 m2/g) and reducing average pore diameter (121.8 to 61.8 A). , , , o ,
» Integrate lignocellulosic biomass decomposition to isolate plant nanocellulose and use
«  Water holding capacity (WHC) was highest in glucose-derived BNC (132.8 g/g), . , ,
saccharification products for Komagataeibacter fermentation.
followed by beechwood (104.5 g/g) and wheat straw (97.3 g/g). . o , , ,
» Investigate binding of functionalized BNC to selected chemical compounds for advanced
material applications.
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