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This presentation will focus on recent developments in the use of electric fields and currents in controlling cell
migration, mitigating bacterial biofilms, and distinguishing between different tissue types. These processes are important
in many physiologically relevant situations such as cancer metastasis, healing of wounds, remediation of antibioticresistant bacterial biofilms, and cancer detection and imaging. By considering biological tissue as electrical elements with
resistance, capacitance, and negligible inductance, traditional approaches have missed some subtle effects. Existing
methods for studying cell migration in vitro, for example, rely on driving a current through the medium containing the
cells typically with electrodes either directly or indirectly in contact with the medium containing cells, with electric field
strengths ~ 1 V/cm. How cells sense and actually respond to externally applied electric fields and currents is unknown
and a topic of present research. This presentation will explore the use of non-contact, inductive methods of applying
electric fields as well as contact methods that apply electric fields without current flow. New results from these
inductively applied electric fields show surprising biological effects at field strengths ~ V/cm and even in the absence of
current flow, and challenge current understanding of bioelectric effects in mammalian systems and bacteria. The
presentation will conclude with the implications of bioelectric effects for clinical applications.
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