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Preservation of nation’s health where there’s 

multifactor environment influence, worsening ecol-
ogy, usage of new-generation medications and meth-
ods of treatment (nanotechnology, cell-technology) 
demands development of new approaches and safe 
methods of profound examination of human body, 
allowing examining repeatedly and during long time 
for dynamic monitoring. 

It is known that biopotentials (constant, slow-
changing, high frequent) reflect metabolic processes in 
cells, organs, tissues and organism systems of a hu-
man. Electric phenomena which are called biopoten-
tials appear in the process of exchange between differ-
ent biological structures. 

Getting positive information about biopoten-
tials depends first of all on the quality of medical elec-
trodes [1]. 

Medical nanoelectrodes are most perspective 
for research of bioelectric activity of different organs 
and tissues. We developed the nanoelectrodes as part 
of the Russian Foundation for Basic Research project 
№08-08-99069 “Development of scientific basis of 
low-noise high-resistant nonpolarizable transition 
“electronic-ionic conduction” on the basis of porous 
ceramics” [2]. 

The main advantages of nanoelectrodes: 
1. High stability of electrode potential — 

0,001 uV/sec 
2. Low resistance - ≤100 Ohm. 
3. Almost do not polarize with currents 

≤0,5 µмA. 
4. Have low contact potentials in transition 

“electrode-electrolyte- skin” with and without current. 

5. The variety of difference of electrode poten-
tials is deciles of mV; internal noises within frequency 
range 0–1000Hz do not exceed tens of uV. 

High metrological characteristics of the devel-
oped nanoelectrodes will allow measuring biopoten-
tials, starting from direct current, with and without 
direct current influence aiming to research polariza-
tion properties of biological tissues. 

At present time constructions of nanoelec-
trodes for heart, brain, muscles, eyes and skin exami-
nation, both for static and dynamic examinations, are 
developed. 

Multifunctional equipment on the basis of ap-
plication of medical nanoelectrodes with high resolv-
ing power and expanded frequency interval (0-10000) 
Hz for heart, brain, muscle, eyes and skin examination 
is being developed. 

Application of medical nanoelectrodes will al-
low deepening knowledge about principles of different 
organs and tissues functioning, create fundamental 
basis of people’s health preservation, prolonging ac-
tive period of man’s life and securing his professional 
longevity. 
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