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Motivation and Aim: Cancer is a leading cause of death worldwide. Traditional physical
methods of cancer treatment, such as radiation therapy, including electromagnetic
ionizing radiation, elementary particle ionizing beam radiation (electrons, protons, and
neutrons), and non-ionizing radiation (photons, microwaves, and radio waves) have
numerous undesirable side effects and cannot provide fully efficient treatment of the
decease. The ionizing radiation is intended to be directed only at the tumor. Moreover,
ionizing radiation itself may cause DNA mutation in normal cells, causing these cells to
become cancerous. Non-ionizing radiation therapies are mainly based on hyperthermia
in tumors as a result of the higher sensitivity of tumor cells to heat than their normal
counterparts. But these methods are also does not have sufficient selectivity.

Methods and Algorithms: In our work we use high intensity ultrasound treatment enforced
by addition of biopolymer-coated various metal nanoparticles in tissue or cell culture.
In our study we used gold, silver, palladium, mercury, platinum, bismuth, wolfram, and
some other metal nanoparticles covered by biologically inertial specific polymer shells.
Results: Combination of ultrasound and metal nanoparticles leads simultaneously to the
strengthening of the destructive effect of ultrasound irradiation, and the selective toxicity
of nanoparticles for cancer cells. This allows decreasing the power of the ultrasound
radiation and expands the irradiated area without damaging the surrounded normal
tissues. Proper selection of biopolymer shells, as far as the size and composition of metal
cores provide the selective killing of cancer cells in the main tumor and in the metastases
without negative impact to the surrounded normal tissues and perceptible side effects.
This work is the continuation of previous studies [1,2].

Conclusion: We found that nanoparticle-assisted therapy of cancer by the high intensity
ultrasound irradiation significantly increase the efficiency of the treatment, allows
reducing the intensity of irradiation, and decreasing the side effects.
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