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Development of diagnostic ultrasound and ultrasound
contrast agent microbubbles mediated cisplatin delivery
in cancer therapy
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Ultrasound is one of the most promising candidates for the next generation of
cancer therapeutic modality. Among several ultrasonic therapies, drug delivery
system by the combination of diagnostic ultrasound (US) and microbubbles (MBs) is
a promising tool because of convenience and real-time guidance. Therefore, a series
of experiments, from in vitro to in vivo, was conducted in order to investigate
feasibility and efficacy of cisplatin delivery by diagnostic US and US contrast agent
MBs.

Diagnostic US consists of fewer wave cycles with lower time average
intensity compared to other US. Hence, characteristics of anticancer drug delivery
by diagnostic US and MBs were investigated in vitro to improve delivery efficiency.
Several physical parameters, including MB concentration, cisplatin concentration,
interaction of MBs and cells, and US exposure time, were examined in order to
produce maximum enhanced cytotoxic effect of cisplatin with minimum side effects.
It was demonstrated that (i) high MB concentration caused negative side effects
such as US attenuation and cell loss; (ii) higher cisplatin concentration showed
cytotoxic effect without US and MBs; (iii) direct interaction between a cell and only
a few MB was the most efficient and had least undesirable effects; (iv) short periods
of US exposure were sufficient to enhance 'cytotoxic effect of cisplatin. Therefore,
the strategy for maximum efficiency of anticancer drug delivery by diagnostic US
and MBs was suggested that a few MBs adjacent or attached to every target cells
were exposed diagnostic US for short time with low concentration of anticancer
drug. ‘

Based on the strategy from in vitro study, antitumor effect of cisplatin
delivery by diagnostic US and MBs was investigated in a xenograft mouse model.
The treatment protocol was employed an intratumor injection of MBs and cisplatin

- 639 —



concurrently with diagnostic US exposure for 15 sec. In addition, the treatment was
repeated four times every two days. Diagnostic US exposure for 15 sec and an
intratumor injection of MBs and cisplatin synergistically enhanced antitumor effect
of cisplatin, and thus significantly delayed tumor growth. Moreover, there were no
observable local and systemic adverse effects. Even though tumors were not
eradicated, it was predicted that some modifications of treatment protocol may
improve efficacy.

Anticancer drug delivery using diagnostic US and an intratumor injection of
MBs is a promising cancer therapy because of its non-invasiveness, convenience,
and less adverse effects. In the future, highly efficient and minimally invasive
cancer therapy using diagnostic US may be applied not only in animals but also in
human medicine.
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