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BT2015-19 Low-Intensity Therapeutic Ultrasound Biophysics:
How Do Cells Interact with Acoustics?

Alfred C. H. Yu (Biomedical Ultrasound Laboratory, University

of Hong Kong)

Ultrasound holds tremendous therapeutic potential at low
intensities that are near or below the clinical diagnosis limit,
presumably acting through a mechanical interaction pathway. Our
current scientific understanding of how ultrasound interacts with
living cells is however quite inadequate. In this presentation, we shall
discuss a new series of single-cell analysis findings on the non-
thermal wave-matter interactions of low-intensity ultrasound and
how they can be harnessed for therapeutic applications. The
biophysical interactions will particularly be demonstrated through
direct observations acquired using live optical and confocal
microscopy tools.

We will also examine the scenario where microbubbles are
introduced as agents to induce acoustic cavitation. Sonoporation may
be readily achieved in this case, and it has been tipped as an
emerging paradigm for drug/gene delivery. Epitomizing observations
on this process will be shown. Note that membrane resealing is by no
means a definite event. Even if resealing is successful, cellular
functioning may still be stressed by the sonoporation process. We
shall demonstrate how sonoporation can trigger a broad range of
biological consequences: all the way from acute disruption of
membrane integrity to perturbation of downstream cellular behavior.
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