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Fig. 1. Strategy for sonodynamic cancer therapy using surface-modified nanoparticles
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Sonodynamic cancer therapy using surface-modified nanoparticles.
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Abstract: New sonodynamic therapies for cancer cells are suggested, where the strategy is based on both the “drug targeting” by
biomolecules with affinity to cancer cells and the “controlled drug release” by ultrasound irradiation. For the drug targeting,
titanium dioxide (TiO,) nanoparticles or drug-encapsulated nanocarrier (e.g. liposomes) are modified with biomolecules such as
nucleotide or protein specifically recognizing target cancer cells. For the controlled drug release, ultrasound is used as external
energy to generate hydroxyl radicals from TiO, nanoparticles or to induce membrane instability of liposomes modified with
temperature sensitive polymer which results in drug release. It had been demonstrated that these new sonodynamic therapies were
applied to injure the cancer cells in vitro and repress the tumor growth in vivo.
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Fig. 9. Fluorescent images of MDA-MB-231 cells incubated
with different types of calcein-loaded liposomes at 37°C for 60
min. (A) Control without liposomes, (B) calcein-loaded
liposome  without modification, (C) calcein-loaded
APT-liposome, (D) calcein-loaded APT/TSP-liposome
(TSP/lipid ratio = 1).

Fig. 10. Fluorescence images of normal and cancer cells
incubated with calcein-loaded APT liposomes at 37°C for
60 min. (A) HMECs, (B) HepG2 cells, (C) WiDr cells,
(D) MCF-7 cells, and (E) MDA-MB-231 cells.
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Ultrasound in Analytical Chemistry

Jiye Jin (Department of Chemistry, Faculty of Science, Shinshu University, Asahi 3-1-1, Matsumoto,
Nagano, 390-8621, Japan)

Tel: +81-263-37-2475, Fax: +81-263-37-2475, E-mail: jin@shinshu-u.ac.jp

Key Word: Ultrasound/analytical science/ liquid-liquid extraction/stripping voltammetry

Abstract: Ultrasound is an energy source that has the potential for enhancing many stages in analytical
chemistry. There are two types of effects mediated by ultrasound: chemical and physical. Irradiation of
ultrasonic waves in the solution induces cavitation in a solution, which generates a short-lived localized
hot-spot. On the other hand, a variety of physical effects, shock wave, the acoustic streaming or the
acoustic radiation force can be produced in the ultrasonic standing wave fields. This review will attempt
to provide the recent research challenges by using of ultrasound in ultratrace analytical applications,
including ultrasound assisted microextraction techniques and sonoelectrochemistry.
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