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A plasmachemical stand based on gyrotrons the MIG-3 gyrotron complex of the L-2M stellarator 

was developed at Prokhorov General Physics Institute of the Russian Academy of Sciences [1]. At 

this stand, it was shown that, under certain conditions, powerful pulses of microwave radiation 

produced by the gyrotron can initiate  chain reactions in mixtures of metallic and dielectric powders 

in the reactor of this facility, which initiate the synthesis of micro- and nano-particles with 

controlled physical and chemical characteristics [2]. The resulting structures have reproducible 

characteristics that are promising for numerous applications, from the creation of new types of 

heterogeneous catalysts and luminescent materials to biomedical materials [3, 4]. 

The report presents the developed methodology for analyzing the obtained fine-grained materials 

for cytotoxicity. This technique was used for the first time to study a series of samples of particles 

with a developed surface obtained in mixtures of Ti/B, Ti/BN (cub/hex) powders [5]. The study of 

the obtained samples for cytotoxicity against human cells (lines HEK293T, MCF7, A549, VA13) 

showed toxic effects only at concentrations of  tens of mg/L and the absence of detectable toxic 

effects in the bacterial system (E. coli). The obtained technique was applied to the analysis of 

micro- and nanomaterials synthesized in different mixtures of metal powders and dielectrics 

(Pt/Al2O3, Ag/Al2O3, etc.). Low toxicity at the cellular level indicates the potential for safe use of 

the proposed microstructures, yet further safety testing at the body level is required for their 

possible further application. 
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