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Abstract: The Jones Systems for Engaging the Environment Lab builds novel tools to
study biofilm dynamics. In this presentation we will discuss two such tools: a mechanical
tool and a mathematical tool describing Pseudomonas aeruginosa PAO1 interaction with
antibiotics. Biofilms are the common mode of life for bacteria in infections and in the
environment. Biofilm infections have been shown to be more recalcitrant to antibiotic
treatment than planktonic bacteria. This recalcitrance has been partially attributed to
periphery sequestration, where antibiotics fail to penetrate biofilm cell clusters. Biofilms
have also been identified as the primary environmental sink of engineered nanomaterials.
However, there have been results attributing charge as the main predictor of biofilm
uptake of these nano-sized materials. We developed a model for antibiotic accumulation
in bacterial biofilm microcolonies using heterogenous porosity and attachment site
profiles replicating the periphery sequestration reported in prior experimental studies on Pseudomonas
aeruginosa PAO1 biofilm cell clusters. We account for periphery sequestration using two physical
phenomena: biofilm matrix attachment and volume-exclusion due to variable biofilm porosity. The antibiotic
accumulation model which incorporated both phenomena better fit observed periphery sequestration data
compared to previous models that leveraged charge. We propose a novel tool for being able to conduct
medium throughput screens with microscopy measurements on these biofilms and validate it against existing
standards. We show quantifiable effects of antibiotics on biofilm streamers and propose that this may be
useful for quantifying the attachment site density and porosity.
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