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Predictive modeling of tissue cell and bacterial cell adhesion for the
development of antimicrobial biomaterials

Umetsu, Masaki
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This study utilizes XDLVO theory, a model for the aggregation/dispersion of
colloidal particles, to systematize microbial attachment to material surfaces in biological
environments. In a biological environment, blood components are adsorbed on the surface of
materials, and tissue cells and microbial cells adhere to the organic adsorption layer. We predicted

the adhesion affinity of Escherichia coli to several biomaterials using XDLVO theory, and found
that the predicted results were similar to the results of actual adhesion experiments. In addition,
when these biomaterials were immersed in fetal bovine serum, the overall amount of E. coli adherence
decreased, but the adherence trend was maintained. Therefore, it is suggested that it may be
possible to indirectly predict the adhesion characteristics of microorganisms from the surface
properties of materials in the biological environment.
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