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Micro—bubble receives two kinds of acoustic radiation forces from ultrasonic wave. If
the acoustic radiation forces are used, movement of micro—bubble is controllable from
the outside. In this research, micro-bubble trapping methods to the target are newly
developed aiming at improvement of drug injection efficiency of drug delivery system.
One is the self-trapping method and another is the frequency operating method. Experiments
are carried using an ultrasonic contrast agent. Usefulness and the effect of ultrasonic

wave irradiation sequence are shown.
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Micro bubbles are introduced into the flow channel.
Micro bubbles : Levovist (Bayer Health Care) 10mg/ml
Flow speed: 0.55mm/sec., Time: 60sec.

Pre-trapping of bubbles i
{

@ Fixed frequency method
Frequency of the pumping
wave is kept constant (2.5
MHz, 50 kPa).

Pre-trapping of micro bubbles to the target wall by pumping US wave
Pumping US wave irradiation time is set to 2 sec for both cases.
1 h

1 ¥
Bubble cavitation f 4
Bubble collapse by high intensity ultrasonic wave
Sound pressure 1.5 MPa, frequency : 2.5 MHz, burst wave length : 10,000.
T

N 1 N .
After repeating the above procedure ten times, micro hollows
produced on the wall of the flow channel are observed
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® Frequency sweep method
Frequency is modulated from
2.5 MHz to 1.75MHz (50 kPa,
modulation period : 0.25 sec.)
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