ACOUSTOMAGNETIC DETECTION OF MAGNETIC NANOPARTICLES IN A MODEL

SAMPLE OF THE BIOLOGICAL SUBSTANCE.

Objectives. Magnetic nanoparticles (MNPs) are used in medicine for targeted drug

delivery to the area of the cancer. There is the problem of remotely determining in vivo

concentrations of MNPs. The aim of our work was to experimentally test acoustomagnetic

method (AMM) for detecting MNPs in a model sample of a biological substance (BS).

Methods. A colloidal solution of Fe 3 O 4 nanoparticles in a mixture of oleic acid and

kerosene was used as a model sample. The weight concentration of the MNPs in the solution was

0.15%, and the viscosity of the solution was close to the blood viscosity. To detect MNPs in

solution, a special experimental setup was developed. The installation consists of an ultrasound

generator, a permanent magnet, a glass container with a solution, an induction multi-turn coil

near the glass tube, and a voltmeter as a measure of the voltage across the coil. Ultrasound

causes periodic movement of the particles of the solution together with the MNPs along the

container axis. The magnet orients the MNPs in the direction perpendicular to the axis of the

container. As a result, the summation of MNPs creates an alternating magnetic field with an

ultrasonic frequency in the coil area. An alternating voltage (U) arises on the coil, as measured

by a voltmeter.

Results. As measurements have shown, the magnitude of the voltage is proportional to

the concentration of MNPs in the field of action of the ultrasound and the magnet field, as well

as the intensity of the ultrasound. In particular, when the intensity of ultrasound at the level of

0.02 W/ cm 2 , U = 1mV was obtained.

Discussion. The experimental results are consistent with the calculated estimates and

suggest that AMM can be used to detect MNPs in a real BS. Considering that the magnitude of

the constant magnetic field in these experiments was 0.1T, we can also conclude that this method

is safe, more accurate, and easier to implement than traditional X-ray and MRT methods.

