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Elucidation of mechanisms and expansion of application range of sonoporation by
in situ observation of bubble-cell interaction

Kudo, Nobuki
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Sonoporation and blood-brain (tumor) barrier (BBB/BTB) opening techniques
achieve local drug delivery by ultrasound irradiation with microbubbles. The former delivers drugs
into cells by increasing the cell membranes permeability, and the latter facilitates drug transfer
from blood to perivascular tissues by loosening vascular endothelial cell junctions. In this study,
we created three models that simulate the in vivo situation in which three types of cells exist:
superficial cells on the soft tissue, vascular endothelial cells that manage drug transfer from the
blood, and dendritic cells that are responsible for immunity. The cell-bubble interaction in the
model was observed in situ using high-speed confocal microscope to elucidate the mechanisms of
sonoporation and blood barrier opening and their dependence on ultrasound irradiation conditions.
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