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Study on the generation, control and destruction of functional microbubbles.
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To get a fundamental knowledge on the microbubble drag delivery system using
ultrasound-contrast-agent, two kinds of experiments were conducted. One is the surface modification of
microbubbles for selective adhesion to the target. The other is manipulation of microbubbles using
ultrasound field. In this study, we succeeded to achieve the selective adhesion of microbubbles with the
surface modification using biotin molecules, to the avidin-coated solid wall. We further developed the
microbubble manipulation system using focused ultrasound and succeeded to manipulate them on arbitrary
trajectories in 2-D plane. We also succeeded to trap the microbubble clusters under the presence of
flows. These results give us the fundamental knowledge for the future possible applications.
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Fig. 4 Photographs of microbubbles’ coalescence
and life time. Microbubbles were generated using
GPW, DSPC and (/) DSPE-PEG2000 or (2)
DSPE- PEG2000 with NaCl. Each PEG lipids and
DSPC were combined at 1:9 molar ratio.
Photographs were taken at around 18 hours after
generation.
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Fig. 5 Measurement of surface tension in terms of
concentration of DSPE-PEG2000 mixed with or
without NaCl 0.1 mol/L.

Fig. 6 Photographs of selective adsorption of
biotinylated polystyrene particle. On right hand
side, avidin was expected to be fixed on surface of
petri dish via biotinylated-BSA. (1) is macroscopic
observation and (2) is microscopic.

Fig. 7 Photographs of selective adsorption of
microbubbles. Microbubbles were generated with
(1), () DSPE-PEG2000 or (3), (4)
DSPE-PEG2000-biotin. Photographs were taken at
(1), (3) microbubbles’ flowing from bottom to top
and (2), (4) after flotation.
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Fig. 9 Manipulation of a bubble cluster
under the presence of flow
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