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Table1 Biophysical modes of ultrasound

Thermal effects

Non—thermal effects
Non—1inertial cavitation
Inertial cavitation

Free radicals

Shock waves

Non—themal and non—cavitational effects
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Table2 Formation of oxygen radicals by

ultrasound
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Table 3 Biological effects of ultrasound

Pulse waves* Continuous waves

in vitro in vivo in vitro in vivo

Cavitation + + ¥ % + +
Free radicals + ? + ?
Intracellular DN A + ? + ?
damages

Growth suppression,” + ? + +
Cellular damages

Sister chromatid +kkk ? -+ ?
exchange

Mutation ? 7 + 2
Transformation ? 2 = ?
+, Positive

—, Negative

?, No report

* Pulse waves with powor level for diagnostic use.

* % Positive results have been reported in papers dealing
with rodent lung hemorrhage as an indicator of
cavitaiton in vivo.

* % % Most of recent reports have shown negative results.
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Table4 Biomedical application of ultrasound

Diagnosis in many fields

Therapy
Lithotripsy
Hyperthermia for cancer therapy
Nebulization
Surgical aspiraton
Decalcification
Physiotherapy
Gene therapy with microbubbles
Tissue ablation by high intensity focused
ultrasound (*Acoustic knife")
Enhancement of transdermal drug delivery
Thrombolysis
Activation of drugs (“Sonodynamic therapy”)

Laboratory use
Cell disruption
Liposome preparation
Emulsification
Cleaning
Sonoporation
Manupuration of cells
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