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4) Physicochemical properties and disposition of micro-
bubble ultrasound contrast agent (Sonazoid®)

Manabu Matsumura (Translational Medicine and Clinical pharma-
cology, R&D Division, Daiichi Sankyo Co.,Ltd.)

The principal mechanism of contrast agent for ultrasonography is
the scattering of ultrasound form small envelopes of gas as they un-
dergo volume oscillations in the sound beam. During ultrasound
scanning, body cavities and compartments containing microspheres
will thus appear bright(White) compared with regions without con-
trast agent. Since air is highly soluble in the surrollnding matrix, to
increase the stability of microbubbles without including a rigid stabi-
lizing structure, a more slowly diffusing, low solubility gas such as
low molecular weight perfluorocarbons have been utilized. Sonazoid®
is one of such products, Which consists of perfluorobutane gas (PFB,
C, F,,) microbubbles stabilized by a phospholipids (hydrogenated egg
phosphatidyl serine). The product is formulated as a lyophilized
powder for injection and is reconstituted with sterile water before
use. Each mL of reconstituted suspension contains 8 uL of the mi-
crobubbles whose volume median size is 2 to 3 um.
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4) High-speed photography of sonoporation
S.F.Moossavi-Nejad (f# il K fft 27

The objective of this project was to elucidate the relationship be-

tween ultrasound contrast agents (UCAs) and sonoporation.

Sonoporation is an ultrasound-induced, transient cell membrane per-
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meability change that allows for the uptake of normally impermeable
macromolecules. Sonoporation is used to design new drug delivery
systems using US and contrast agents. However, the underlying
mechanisms are still unknown. One hypothesis is that oscillating mi-
crobubbles cause cell deformation resulting in enhanced cell mem-
brane permeability. Specifically, this study will reveal the interaction
between oscillating and moving microbubble and a single cell hold
on the tip of a femtotip capillary glass under a microscope recorded
with a fast framing camera at 5000 frames per second. In conclusion,
the use of new experimental method makes it possible to reveal the
mechanisms of interactions between ultrasound, microbubbles and
cells. The results determine the role that linear cavitation plays in
eliciting sonoporation under low frequency ultrasound.
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