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1. Bioeffects of ultrasound and their enhancement
with microbubbles.
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2. Thermal cycle of resonant microbubbles containing
different gas species subjected to ultrasonic pressure at 2
MHz and 0.5 MPa (peak).
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3. Ultrasonic abosorption by microbubble at 3 MHz,
theoretically predicted by numerically solving the
Rayleigh-Plesset equation. Ultrasonic intensity is varied
as a parameter from 1 mW/cm® to 1 W/em® in a

geometric series.
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4 . Focal ultrasonic field of a HIFU transducer at 3
MHz.
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5. Experimental setup of HIFU exposure.
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6 . Size distribution of Optison (dotted line) and
distribution in volume content (solid line). It was
measured using a Coulter Multisizer III instrument
(Beckman Coulter, Fullerton, CA), fitted with an orifice
tube of 30 pm aperture after diluted with phosphate
buffer saline, pH 7.4, by 200 times.
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7 . Murine kidney tissue temperature with HIFU
exposure at 290 W/cm® before and after intravenous
bolus injection of Optison. 0.2 ml/kg Optison was
injected at time 0.
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8. Tissue temperature elevation with HIFU in the

presence and absence of Optison.
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9 . Murine kidney tissue temperature with HIFU
exposure at 150 W/cm® before and after intravenous
bolus injection of Optison. 0.2 mlkg Optison was

injected at time 0.

OC’ ]

12 1 T 7

uonens|g ainjesadwa | yesad

0 L L L L
-300 0 300 600 900 1200 1500
Time after Bolus Injection

10. Peak tissue temperature elevation during each
ultrasonic exposure plotted against time after bolus
injection of 0.2 ml/kg Optison. A least-squares fit
monoexponential curve (dotted line) and its final value

(dotted broken line) are also shown.
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Focused Ultrasound

11. Selective delivery of microbubbles.

M

R FEE T o> % B NLRUERT LA FERT O e %<
AR—HEtE T d K OYIEE—FIiE, FRi, BRI
BWTERAMAOZTAEN., ZZIEHOBEER
T5.

X B

[1] Umemura S, Kawabata K, and Sasaki K.
Acceleration of ultrasonic tissue heating by microbubble
agent. [EEE Trans Ultrasonics, Ferroelectrics, and
Frequency Control 52, 1690-1698, 2005.

[2] Kawabata K, Sugita N, Yoshikawa H, Azuma T, and
Umemura S.  Nanoparticles  with Multiple
Perfluorocarbons for Controllable Ultrasonically Induced

Phase Shifting. Jpn J Appl Phys 44, 4448-4852, 2005.

96





