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The replacement of synthetic polymers with renewable, low-impact materials is a critical priority
in materials and chemical engineering. In this context, this work focuses on bacterial nanocellulose
derived from industrial fermentative by-products. The purified material exhibited a porous
nanostructured architecture, high crystallinity and purity, excellent water retention capacity, and
mechanical resistance and viscoelasticity suitable for engineering applications. The nanocellulose
was employed as a hydrogel in various cultural heritage conservation applications, ensuring
effective surface contact and sustained moisture retention on complex substrates. When combined
with active agents such as chelators, organic solvents, or ozone, it served as a controllable delivery
system for surface cleaning, demonstrating outstanding performance on porous materials. These
results highlight the potential of nanocellulose sourced from waste streams as a sustainable
platform for the development of advanced bio-based materials.




