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Abstract: As a promising nano-biomaterial, bacterial cellulose has been widely used in the fields of food,
biomedical, package, water treatment and textile etc. It has unique properties such as high chemical purity,
high water holding capacity, high mechanical strength, good biocompatibility and fully biodegradable efc.
However, natural bacterial cellulose lacks antibacterial functional groups, so it is easily contaminated by
microbial in the process of storage, transportation and applications, which finally affects its performance
and further applications. Thus it is important to prepare bacterial cellulose with antibacterial property.
This paper comprehensively reviews the preparation methods and applications of antibacterial bacterial
cellulose in recent years. The preparation methods can be divided into three categories, including post-
functionalization modification, in situ modification and blending regeneration methods. In this review
paper, on the one hand, we describe the mechanism of each preparation methods and compare their
advantages and disadvantages in detail. On the other hand, we discuss the applications of antibacterial

bacterial cellulose in various fields, including biomedical, packaging, water treatment and functional
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textiles. We hope this review can provide strong references and new ideas for scientific and technological

workers engaged in the research of preparation and applications of antibacterial bacterial cellulose.

Keywords: Bacterial cellulose; Antibacterial; Post-functionalization modification; /n situ modification;

Blending and regeneration
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Figure 1 Scheme illustration of synthesis and application of bacterial cellulose/covalent organic framework composite

membrane (Reprinted with permission from Ref. [32]; Copyright 2023 American Chemical Society)
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Figure 2 Scheme illustration of cross-linking reaction of oxidized BC (BCrp) with chitosan (CHI) and linear polyethyleneimine
diazeniumdiolate (PEI/NO) using N,N'-dicyclohexylcarbodiimide (DCC) as the crosslinker agent[39]
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Figure 3 Scheme illustration of the preparation of antimicrobial self-crosslinking to form dialdehyde carboxymethyl bacterial

cellulose/chitosan composites (S-DCBC/CS): (a) preparation of composite materials; (b) molecular interaction between composite

materials and bacteria (Reprinted with permission from Ref. [45]; Copyright 2022 Elsevier)
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Figure 4 Scheme illustration of fabricating multifunctional sandwich-like bacterial cellulose/MoS, composite scaffold (Reprinted

with permission from Ref. [60]; Copyright 2021 Elsevier)
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Figure 5 Scheme illustration of synthesis of photosensitizable bacterial cellulose with high antibacterial property by
biocopolymerization method and the mechanism of antibacterial: (a) synthesis of antibacterial tetraphenylethylene-1-phenyvinyl-
pyridine-glucose-bacterial cellulose (TPEPy-Glc-BC) gel membrane by biocopolymerization method; (b) mechanism of

photosensitive antibacterial bacteria cellulose releasing reactive oxygen species for sterilization (Reprinted with permission from

Ref. [62]; Copyright 2022 John Wiley and Sons)
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