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Development of highly sensitive real-time monitoring biosensors using
asynchronous optical sampling picosecond ultrasonics
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In this study, we developed a highly sensitive, label-free, real-time

biosensor using GHz-THz ultrasound by combining an asynchronous picosecond ultrasound method with a
nanoscale free-standing thin film. Thermal and acoustic models were constructed to optimize the
oscillator and to quantitatively estimate the effect of temperature rise due to laser heating. The
oscillator was used to monitor the adsorption reaction of protein A and immunoglobulin G using
asynchronous picosecond ultrasound as a model of antigen-antibody reaction, monitoring the change in

resonance frequency during the flow or drop of immunoglobulin G solutions at concentrations of 10
and 100 ng/ml, and observing a decrease in resonance frequency of about 1% (=10,000 ppm) at most was

successfully detected.
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