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Obtaining radically new capabilities of telemedicine involves solving a number of 

fundamental and applied problems in the search for new physical principles of architecture, circuit-

technological solutions using modern micro- and nanotechnologies. 

The report presents the results of basic research and development of a technology for 

designing sensors, including new-generation radio components based on surface acoustic waves 

(SAWs), nonreciprocal devices, including study of the possibility of using for this purpose a meta-

environment based on lattice packings of silica microspheres, with the aim of increasing the reading 

range of information and expanding the functionality of a radio monitoring system for a person’s 

functional state. 

For the first time, the possibility of creating the basic designs of microminiature SAW 

modules for measuring pulse waves with radio-frequency tags on SAWs of various capacities and 

narrow-band filters that provide multiple access, a large coverage area and operating in a real 

interference environment was investigated. 

The interconnections of the structure of nanocomposites based on opal matrices (ordered 

packings of SiO2 spherical nanoparticles) with their functional properties are studied. The 

possibility of the formation of nanocomposites by vacuum filling more than 50% of the volume of 

opal matrix nanowells with various substances (metals, ferroelectric and piezoelectric materials, 

multiferroic materials, and other substances) with controlled crystallite sizes and physicochemical 

characteristics was studied. 

The possibilities of the formation and use of biocompatible opal matrices for the cultivation 

of cell systems have been studied. The features of the growth and structure of the bulk structure of 

the opal matrix - the cellular system are considered. The analysis of the possibility of using opal 

matrices and nanocomposites based on them for reproducing the properties of living biological 

tissues for the complete or partial replacement of structural and functional defects of various organs 

is given. 

Nonlinear optical effects arising in opal matrices (lattice packings of SiO2 spherical 

nanoparticles) upon pulsed laser excitation are studied. Theoretical and experimental studies of 

photon-phonon interaction in the correct packaging of spherical silica nanoparticles and in 

nanocomposites based on them have been carried out. The possibilities of using opal matrices and 

nanocomposites based on them as an effective source of x-ray radiation under pulsed laser 

excitation are investigated. 
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