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Elucidation of mechanical and biological effects of oscillating microbubbles on
capillary endothelial cells and extravasation
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ex vivo

We conducted the following investigations to elucidate mechanical and
physiological mechanisms in ultrasound-enhanced drug delivery. First, we prepared a vascular lumen
phantom with a lumen diameter of 10 microns using a gel that mimicked the physical properties of
cells and investigated the relationship between the lumen deformation caused by bubble dynamics and
the gel stiffness. Next, extravasation of a drug through the endothelial cell layer created in the
gel by the three-dimensional culture method and resulting cell damage were visualized using confocal

fluorescence microscopy. Furthermore, ex vivo experiments using rat mesentery revealed microbubble
dynamics in capillaries in biological tissues. Finally, the ability of ultrasound exposure to induce
a mechanical sensation in dendritic cells demonstrates the potential of ultrasound to enhance
dendritic cell function in immune cancer therapy.
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