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Bacteria that are resistant to drugs (drug-resistant bacteria) is emerging health issues due to
losses of treatment choices for infection diseases. Because inappropriate uses of drugs lead
to spread resistant bacteria, evidence-based prescriptions via rapid drug susceptibility tests are
required. However, existing technologies based on cultivation and genetic analysis are
difficult to meet clinical requirements due to time consuming and limited knowledges on
resistant genes. Here, we developed a micropore-based method to analyze drug stimulations-
induced changes of bacterial cell properties, and then, demonstrated to discriminate drug
resistances. The drug-induced changes of the bacterial properties were analyzed from the
signal shape that reflects the bacterial properties including cell size and surface charge. Drug-
sensitive and drug-resistant strains of Pseudomonas aeruginosa and Escherichia coli, which
are bacterial species likely to become multidrug-resistant, were used as the models. By
stimulating the bacterial strains with three drugs showing different action mechanisms, we
observed different changes of bacterial properties between drug-sensitive and drug-resistant
strains within about 10 minutes. Based on the bacterial responses before and after drug
stimulations, we were able to discriminate the drug resistances with more than 80% accuracy.
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