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Effects of surface properties on biofilm formation and the
related applications
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Abstract: Biofilm is a predominant lifestyle for microbes, in which microbial communities adhere to
surfaces and are embedded in an extracellular matrix. Regulating the biofilm formation process on
surfaces to meet practical demands is of great importance. Herein, we introduced the mechanism of
biofilm formation on surfaces along with its key factors. The effects of surface properties, including
surface charge, wettability, roughness, topographic patterns, and functional chemical modifications,
on bacterial adhesion and biofilm formation were summarized in detail. Finally, we reviewed the
research progress in material preparation for inhibiting or enhancing biofilm formation according to
different application scenarios.
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Table 1 Effects of surface properties on biofilm formation

Material properties Bacterial strains Effects on biofilm formation Mechanism References
P. aeruginosa AK1 [32]
Surface charge E. coli [33]
P. aeruginosa c-di-GMP [34]
S. epidermidis / [39]
Wettability E. coli [46]
E. coli [48]
E. coli, S. aureus [54]
Topography E. coli, S. aureus, [61]
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Chemical E. coli [72]
modification
S. epidermidis [76]
[82] [83]
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Table 2 Material preparation for inhibiting or enhancing biofilm formation
Purpose Application scenario Material preparation Mechanism References
PDMS [57]
Inhibiting biofilm formation
PEG [85]
AgNPs  Ag’ [86]
AgNP@SiO,
[89]
[9o1]
Enhancing biofilm [93]
formation
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