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Abstract:

The course consists of 4 topics:

a) Physics of microbubbles

The basic physcics of bubble vibration will be discussed. How does the bubble survive in a liquid. Models of
the behavior of small bubbles in an ultrasound field. Simple models based on a one dimensional mass-
spring system and more complicated models including gas and shell properties. How can we use these
models.

b) Contrast imaging

Imaging methods for contrast agents, e.g. fundamental, harmonic, subharmonic and superharmonic and
multi-pulse methods like pulse inversion, power modulation etc. and new methods including chirp excitation
and radial modulation.

c¢) Ultrasound contrast agent characterisation

Experimental acoustic methods for UCA will be presented for characterizing the bubbles in suspension,
including harmonic and subharmonic scattering, absorption and attenuation. Also the influence of ambient
pressure, temperature and gas concentration will be discussed. Further, optical and acoustical methods for
characterizing individual bubbles.

d) Molecular imaging and therapy

Molecular imaging and ultrasound mediated drug delivery: How to make these bubble, what are the
characteristic. Also the interaction between mammalian cells and ultrasound in the presence of (targetted)
bubbles will be discussed
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