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The range of antimicrobial agents for disinfection has 
significantly expanded in recent years. In Russia, more 
than 400* chemicals for disinfection, pre-sterilization 
cleaning and sterilization are approved for use. However, 
evaluating the results of man's struggle with the world 
of microbes based on scientific publications of the last 
decade, it is easy to make sure that the “preponderance” 
is not on the side of man. The number of strains 
of microorganisms resistant to whole classes of chemical 
compounds is increasing. Periodic planned replacement 
of some antimicrobial agents for others in the whole 
complex of disinfection measures of health care facilities 
does not solve the problem of nosocomial infections, they 
only restrain their onslaught and provide a very shaky 
balance, often disturbed by random factors.

Official policy documents defining a strategy for 
combating nosocomial infections and ways of developing 
disinfection are based on the results of analyzing statistical 
data on the use of certain antimicrobial agents and, in fact, 
only reflect the proposals of the chemical market, practically 
without exerting any proactive influence on its formation.

The absence of a unified scientific concept 
of combating microbes based on the fundamental laws 
of biology, modern achievements in physics, chemistry, 
and other sciences leaves no hope for any serious 
success in the sanitary and epidemiological protection 
of the population, at least in the present.

A few examples to support what has been said. 
The concept of prophylaxis of nosocomial infections 
approved in 1999 by the First Deputy Minister of Health 
of the Russian Federation [1], postulates that the most 
promising group of compounds for the disinfection of various 
types of surfaces in rooms and other objects in health care 
facilities are cationic surface active substances (CSAS) — 
quaternary ammonium compounds (QAC) and some other 
organic compounds. Since these compounds are harmless, 
it is said that they can be applied at the patient's bedside. 
For disinfection and pre-sterilization cleaning of medical 
devices, in addition to CSAS, it is recommended to use also 
aldehydes and alcohols**.

Three years later, the report [2], dedicated to the main 
directions of increasing the effectiveness of disinfectants, 
emphasized that the analysis of the practice of using all 
disinfectants revealed their discrepancy with modern 
requirements for specific efficiency and hygienic 
safety. In particular, it is noted that CSAS, possessing 
stability, good detergent properties, are at the same 
time inactive or inadequate for resistant species and 
forms of microorganisms — tuberculosis mycobacteria, 
fungi, bacilli spores. The unfavorable properties 
of CSAS are the rapid and frequent formation of resistance 
of microorganisms to their impact. Liquid concentrates 
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of CSAS with a high content of active ingredients have 
a pronounced resorptive and irritating effect on the skin and 
mucous membranes of the eyes, they are often allergens. 
The same report notes that the presence of high toxicity 
and sorption capacity of aldehydes does not allow them 
to be widely recommended for the treatment of surfaces, 
linen and tableware.

The high toxicity of glutaraldehyde is well known [3]. 
That is why its use has been legally prohibited in England 
since May 2002 [4]. However, advertising and sale of drugs 
based on it continues in Russia.*

The program report [5] dedicated to the methodological 
problems of modern disinfectology, argues that perfect 
(and therefore promising) chemical agents for disinfecting 
medical devices, along with high microbicidal efficiency 
and some other properties, should have long shelf life and 
be ready for use without preliminary activation or mixing 
with other components, and safe to dispose.

Long-term storage of a chemical is feasible with 
a high chemical stability of the active ingredients; 
however, the disposal of a stable substance after use 
requires equivalent costs of other substances or energy. 
Thus, the combination of stability requirements with ease 
of disposal is fundamentally impossible.

As for the requirement to exclude pre-activation before 
using the “perfect” chemical agent, it should be noted that 
the entire variety of trademarks of antimicrobial chemical 
agents is based on the use of only a few classes of chemical 
compounds known for many decades. It is unlikely that 
a new class of compounds meeting this requirement will 
emerge. The general trend in the development of chemical 
disinfectants in recent years is not to create new disinfectants, 
but to search for ways to activate already known disinfectants, 
including by chemical additives. For example, while until 
recently, hydrogen peroxide in the form of a 6 % solution 
was traditionally used for the purposes of sterilization and 
disinfection of the highest level in the United States, then 
in order to reduce its corrosive ability while increasing 
antimicrobial activity, technologies for sterilizing this 
compound by plasma steam have now been created [6]. 
Thus, the activation of chemical disinfectants is aimed 
at the development of regimes providing a high bactericidal 
effect with minimum concentration of active substances, 
while the corrosive or destructive activity in relation 
to the materials of the product, as well as the toxic effect 
on humans, are minimized.

The treatment time, concentration, temperature 
and application conditions of active substances are 

the most important characteristics of medical devices 
disinfection process and are the main parameters of any 
practical technique.

As it follows from the above-mentioned report 
[2], in Russia, one of the main directions of increasing 
the efficiency of disinfectants is also the addition of activators, 
synergists to the formulation, the use of additional physical 
influences, that is, the creation of conditions under which 
the active substances at the disinfectant application time 
would be in a metastable state, for example, at the stage 
of a prolonged chemical reaction with activators.

Let us consider in more detail the processes 
accompanying the application of a stable organic matter 
solution for disinfection cleaning of a room using the example 
of compounds with a membrane attack mechanism for 
suppressing microorganisms. Such substances include 
CSAS, phenols, iodophores and a number of others.

Due to the complexity of the structure and 
multifunctionality of the membrane apparatus 
of microorganisms, the specific mechanisms of interaction 
of the above substances with membrane biopolymers have 
been studied extremely poorly.

The cytoplasmic membrane is an extremely vital 
structure of any cells, including microbial ones. The organic 
compounds included in its composition have many 
reactive groups, which determines the high sensitivity 
of the membrane to damaging factors of various nature. It is 
known that membrane-attacking drugs at high concentrations 
destroy biopolymers included in the membrane. That results 
in the lysis of the microbial cell. The same drugs in small 
doses disrupt the functions of the membrane (change 
osmotic pressure, permeability, transfer processes through 
the membrane of molecules and ions, inhibit metabolic 
processes and biological oxidation, cause inhibition 
of cell division).

Cationic surfactants (quaternary ammonium compounds) 
concentrate on the membrane and bind to the phosphatide 
groups of its constituent lipids; anionic surfactants (SAS), 
which include alkaline soaps, alkyl and aryl sulfones, 
iodophores, interact with reactive groups of membrane 
proteins. Phenols and alcohols dissolve the lipid 
fragments of the membrane.

After the end of disinfection, wet surfaces dry out, 
organic substances concentrate in the volume of porous 
materials and on smooth surfaces, turn into the thinnest 
film invisible to the eye and, with a much lower intensity 
than when evaporated during wet cleaning, release their 
molecules into the room air due to the sublimation process. 

*   Nothing has changed today. Russian patients and hospital staff continue to be exposed to toxic glutaric aldehyde.
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The disinfectant aerosol formed in this process is often 
odorless, which creates the illusion of its harmlessness. 
However, it should be borne in mind that, in accordance with 
the well-known laws of physics, each liter of air in the room, 
as a rule, contains several billion molecules of the substance 
evaporating naturally, or due to sublimation, even if its 
concentration is not registered by standard devices and 
does not exceed hundredths and thousandths of the MPC. 
In the process of respiration, as well as through the skin 
and mucous membranes, these molecules enter the body 
(of patients and staff), and each of them continues to perform 
its main working function — suppressing the vital activity 
of cells, but already in the human body. The chemical 
stability of disinfectants creates the prerequisites for their 
cumulation in the body, followed by migration along 
the food chain.

The community of microorganisms, immediately 
emerging on a dried out organic matter which had recently 
been active, but lost its microbicidal activity, uses it as 
a nutrient medium, simultaneously developing resistance 
to this type of disinfectant. Processes similar to those 
described in this example have recently become the subject 
of attention of researchers and are under study [7, 8].

It is quite obvious that developing more and more 
new chemical agents to combat microbes, to which they 
adapt after a while, man creates conditions for improving 
the mechanism of microbial variability, initiating by his 
actions the emergence of new strains of microorganisms 
resistant to disinfectants.

This is all the more dangerous due to the fact that 
targeted and systematic research in this area is extremely 
rare in health care facilities, therefore, in the overwhelming 
majority of cases, it is not possible to determine during 
what time after the start of a particular disinfectant, 
application microorganisms have acquired stability and 
developed adaptive responses.

Currently, the effectiveness of a disinfectant is generally 
understood as the spectrum of its antimicrobial activity. 
Also, the definition of efficiency includes the treatment time 
required for the manifestation of the disinfecting effect. 
However, from the broader perspectives outlined above, 
a disinfectant chemical can only be considered effective if, 
having a certain spectrum of antimicrobial activity, it does 
not cause microorganisms to become resistant to it with 
prolonged use. In other words, an effective disinfectant 
can and should be used for years and decades, ensuring that 
microorganisms will not be able to develop resistance to it 
for fundamental reasons.

Various methods and technologies of disinfection 
corresponding to the above definition of efficiency are 
known and widely used. Such methods and technologies 

include exposure to penetrating electromagnetic radiation 
(X-rays, gamma rays), ultraviolet radiation, ionized plasma 
treatment, and finally, thermal methods for the destruction 
of microorganisms. In all these cases, during cold disinfection 
and sterilization in a liquid medium, the microbicidal activity 
is due to the metastable state of the dissolved disinfectant.

Consider the mechanism of antibacterial protection, 
created by nature and functioning in the internal environment 
of animal organisms — from unicellular to humans, for 
millions of years without any failures.

Today, it has been undeniably proven [9] that the leading 
role in the bactericidal action of neutrophils belongs 
to hypochlorous acid (HClO) produced by phagocytic cells. 
In a respiratory explosion, up to 28 % of the total amount 
of oxygen consumed by neutrophils is spent on the formation 
of HClO. In neutrophils HClO is formed from hydrogen 
peroxide and chloride ions. The catalyst in this reaction is 
the enzyme myloperoxidase (MPO):

H2O2 + Cl−→ [Cat (МPО) ] → HClO + OH− [9, 10].

Hypochlorous acid dissociates in an aqueous me- 
dium with the formation of hypochlorite anion and 
hydrogen ion:

HClO↔ClO−+Н+.

At pH values close to neutral, the concentrations 
of HClO and hypochlorite anions ClO- are approximately 
equal. A decrease in pH leads to a shift in the equilibrium 
of this reaction towards an increase in the concentration 
of HClO, an increase — towards a higher concentration 
of hypochlorite anions.

Formation of H2O2 and HClO in a short period of time 
(fractions of a second) in a small volume of an aqueous 
environment (fractions of a microliter) — that is, 
in the volume of the active zone of phagocytosis should 
inevitably be accompanied by reactions of spontaneous 
decay and interaction of the products of transformations 
of these compounds with the formation of active particles, 
similar to those forming during radiolysis or electrolysis.

Spontaneous decomposition of hydrogen peroxide 
in an aqueous medium is accompanied by the formation 
of compounds with a very high antimicrobial activity 
(the corresponding chemical reactions are given in 
parentheses): 

HO2
−– hydroperoxide anion (H2O2 + OH−

→HO2
− + 

H
2
O);

O2
2−  – peroxide anion (OH− + HO2

− →� � Ο2
2− +Η2Ο);

О2
− — superoxide anion (O2

2− + H2O2 →O2
− + OH− + 

OH•);
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НО2
• — �hydrogen  peroxide  radical 

(��Н�O• + H2O2 →H2O + HO2
•);

HO2 — hydrogen superoxide (O2
− + H2O→HO2 + OH−).

At the same time, the formation of an extremely reactive 
singlet oxygen is possible 1О2:(ClO− + H2O2 →

1О2 + H2O + 
Cl−). It was experimentally established [10, 11] that a mo­
lecular oxygen radical ion �О2

−��  participates in phagocytosis 
reactions, the one described above being a possible way of 
its formation.

It is known that in an aqueous medium in the presence 
of ��������������������������������������      НС������������������������������������      l�����������������������������������      О����������������������������������       and �����������������������������    С����������������������������    lO, active free radicals ���С��lO•, ��С�l•, ��НО• may 
form:

(HClO + ClO−→ClO• + Cl− + НO•).

Also very likely from the standpoint of the modern theory 
of catalytic processes, is the formation of an intermediate ac­
tivated complex with myeloperoxidase as a catalyst. The de­
composition of this complex is accompanied by the formation 
of �О•, the return of the catalyst to its original state, and the 
acidification of the environment:

HClO + ClO−→ [HClOCat (МPО) ClO−]→  
→ 2Сl− + 2O• + Н+

Active hypochlorite radicals ���С��lO• can take part in the re­
actions of formation of atomic oxygen (O•) and hydroxyl 
radical (��Н�O•):

СlO• + СlO− + ОН−→Сl−+2O•+ОН•. 

Further development of the chain occurs during the 
formation of atomic chlorine:

OH• + Cl−→Cl• + OH−.

The resulting radicals and atomic oxygen take part 
in the destruction of microorganisms by interacting 
with biopolymers capable of oxidation, for example, in 
accordance with the following reactions:

RH2 + OH•→RH• + H2O; 
RH2 + Cl•→RH• + HCl; 
RH2 + O•→RH• + OH•.

A metastable mixture of compounds formed in the 
process of phagocytosis is a very effective means of killing 
microorganisms, since it has many spontaneously realizing 
opportunities for changing (irreversible disruption) of the 
vital functions of biopolymers of microorganisms at the 
level of electron transfer reactions. Metastable particles 

with different values of electrochemical potential have 
a universal spectrum of action, that is, they can have 
a damaging effect on all large systematic groups of 
microorganisms (bacteria, mycobacteria, viruses, fungi, 
spores), without causing harm to human tissue cells and 
other higher organisms, that is, somatic animal cells as 
part of a multicellular system. 

 This is due to fundamental differences in the structure 
and living conditions of the cells of these life forms. The   cells 
of higher organisms in the process of life, for example, in 
oxygenase reactions of the functioning of cytochrome  
P-450, during phagocytosis with adhesion and immobilization 
of microbial cells, produce and use a number of highly 
active oxidants. These cells have a powerful chemical 
antioxidant support network preventing the toxic effects of 
such substances on vital cellular structures. The antioxidant 
properties of somatic cells are associated with the presence 
of a three-layer lipoprotein shell, which contains diene 
conjugates ( ) and sulfhydryl groups (SH) 
with electron-donor properties. Microorganisms do not have 
powerful antioxidant support networks with the participation 
of these chemical groups.

All somatic cells of animal organisms are heterotrophs: 
their trophism depends on the presence of nutrients in the 
extracellular medium: glucose, amino acids, fatty acids. 
The   biological well-being of a somatic cell depends on 
the   place it occupies in the process of distribution of trophic 
functions of all elements of the multicellular system (one 
cell supports another).

The trophic functions of animal cells are subject to the 
law of interchangeability. If the trophism of one individual 
cell is disturbed, then this disturbance can be corrected by 
neurotrophic regulation, endocrine regulation, the function 
of neighboring cells, reparative processes, the nutritional 
function of the blood, etc.

All microbial cells are autotrophs, and their nutrition 
depends on their own energetic activity, that is, if enzymatic 
processes inside a microbial cell are suppressed, this entails 
its death, since there are no compensatory mechanisms. 
A   microbial cell provides all its trophic functions only 
through enzymatic reactions. The interaction between 
microbial cells in their habitat is not compensatory, that is, 
the vulnerability of a microbial cell is in its autonomy.

The maximum use of the fundamental differences 
between living things of the micro- and macrobiological 
world is the ideological basis of electrochemically activated 
antimicrobial solutions [12].

As a physicochemical process, electrochemical 
activation is a combination of  electrochemical and 
electrophysical effects on water with ions and molecules 
of dissolved substances it contains in the space charge 
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region near the electrode surface (either anode or cathode) 
of the electrochemical system with nonequilibrium charge 
transfer across the electrode-electrolyte interface by 
electrons [13, 14]. 

As a result of electrochemical activation, water trans­
fers to a metastable (activated) state, while exhibiting 
increased reactivity in various physicochemical process­
es for several tens of hours. Electrochemical activation 
makes it possible to purposefully change the composition 
of dissolved gases, acid-base and redox properties of wa­
ter within the limits greater than with equivalent chemi­
cal regulation, to synthesize chemical reagents (oxidants 
or reducing agents) in a metastable state from water and 
dissolved substances. It is used in water purification and 
disinfection processes, as well as for converting water or 
dilute electrolyte solutions into environmentally friendly 
antimicrobial (disinfecting, sterilizing), washing, extract­
ing and other functional solutions.

For the electrochemical conversion of water and dis­
solved substances contained in it, flow-through diaphragm 
modular electrochemical cells — FEM elements are used.

Distinctive features of FEM elements are the combina­
tion in one element of the properties of a plug-flow reactor 
and a perfect-mixing reactor, as well as high technical and 
economic parameters when operating on fresh water and 
low-mineralized solutions.

There are several types of electrochemically activated 
anolyte produced in STEL devices, which are designated 
by abbreviations A, AN, ANK and differ in physicochemi­
cal properties and microbicidal activity, which is due to 
various technological processes of their production. To­
day, the most advanced of the electrochemically acti­
vated solutions in terms of functional and technological 
properties is Anolyte ANK obtained in STEL devices by 
treatment in electrochemical reactors made of FEM ele­
ments of the starting aqueous salt solution. [Note: at the 
time of writing the article (2003), STEL-10N-120-01 
devices were modern for obtaining Anolyte ANK of the 
first generation with an oxidant concentration of no more 
than 500 mg/l with a total mineralization of 3.0–5.0 g/l. In 
2012, STEL-ANK-SUPER devices were developed with 
an almost 100 % degree of salt conversion to obtain low-
mineralized anolyte of the third generation Anolyte ANK 
SUPER with a mineralization of no more than 0.9 g/l and 
an oxidant concentration of at least 500 mg/l at pH from 
5.0 to 6.5]. The technological production process includes 
at the first stage the cathode treatment of the starting solu­
tion, with pH increase and simultaneous saturation with 
dissolved hydrogen, then gaseous hydrogen and insoluble 
hydroxides of heavy metals formed during the interaction 
of metal cations with hydroxyl anions are removed from 

the catholyte produced, after which anode treatment is 
performed to saturate the anolyte with hydroperoxide and 
chlorine-oxygen oxidants. Some of the reactions accom­
panying the process of obtaining Anolyte ANK are given 
below.

Reactions of the first stage of Anolyte ANK production:
2H2O + 2Na+ + 2e→ 2NaOH + H2 (sodium hydroxide 

formation); 
2H2O + 2e→H2 + 2OH− (the formation of free hydroxyl 

anions at a current density of more than 500 A/m2; the re­
action rate increases with a decrease in the concentration 
of   sodium chloride);

О2 + Н2О + 2е → НО2
− + ОН− (�������������������������  peroxide�����������������   ���������������� anion�����������  ����������formation 

with the participation of oxygen dissolved in water);
О2 + 2�Н2 + 2��е� → �Н2О2 + 2��ОН− (formation of hydro­

gen  peroxide with the participation of oxygen dissolved 
in water).

Reactions of the last stage of Anolyte ANK production: 
2Cl− −2e→Cl2 (formation of molecular chlorine, which im­
mediately enters into reactions of interaction with the com­
ponents of the electrode sheath):

Cl2 +H2O↔HClO + HCl;
HCl + NaOH→NaCl + H2O;
2H2O − 4e→ 4H++ O2 (formation of oxygen and of hy­

drogen cations);
OHˉ + Clˉ − 2e→HClO (direct synthesis of hypochlorous 

acid);
Cl− + 2OH− − 2e→ClO− + H2O (direct synthesis of hypo­

chlorite anion);
3OH−− 2e→HO2 

− + H2O (peroxide anion formation);
HO −− e→HO2 (hydrogen superoxide formation); 
OH− − e→HO•  (hydroxyl radical formation);
Cl− + 4 OH−  − 5 e→ClO2 + 2H2O (chlorine dioxide for­

mation);
O2+2OH-−3e→O3+H2O (ozone formation);
H2O − 2e→ 2H+ + O• (formation of atomic oxygen)�.

In addition, in the volume of the Anolyte ANK in the 
relaxation process, there are reactions resulting in the for­
mation of other biocidal compounds, in particular, singlet 
molecular oxygen (1О2), ozone molecular anion (O3

−); hy­
pochlorite radical (ClO•); atomic chlorine (Cl•); chlorite 
anion (���С��lO2

−) and others. Comparison of the list of micro-
bicidal compounds involved in the processes of phagocy-
tosis and contained in Anolyte ANK reveals their almost 
complete identity.

The environmentally friendly electrochemically acti­
vated Anolyte ANK has a “lifetime” required for the dis­
infection procedure. After use, it spontaneously degrades 
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forming no toxic xenobiotic compounds and not requiring 
neutralization before being drained into the sewer. Anolyte 
ANK is activated only during the relaxation period, that 
is, all the time of a spontaneous change in its physical and 
chemical parameters, catalytic and biocatalytic activity. The 
spontaneous change in these parameters indicates the dis­
sipation of excess internal energy due to the known dissipa­
tive processes.

A mixture of metastable active substances ensures the 
absence of adaptation of microorganisms to the microbi­
cidal action of Anolyte ANK, and the low total concentra­
tion of active oxygen and chlorine compounds guarantees 
complete safety for humans and the environment during its 
long-term use.

The chemical potential of molecules and ions in Ano­
lyte ANK is much higher than in hypochlorite solutions. 
Low mineralization of Anolyte ANK and its increased hy­
dration capacity, providing an increase in the permeability 
of cell walls and membranes, create conditions for inten­
sive osmotic and electroosmotic transfer of oxidants into 
the intracellular environment. Osmotic transfer of oxidants 
through the membranes of microbial cells is much more in­
tense than through the membranes of somatic cells, due to 
the   significant difference in the osmotic gradient of these 
types of   cells. The accelerated electroosmotic transfer of 
oxidants into bacterial cells is facilitated by electrically 
charged cluster structures formed by molecules of gases 
dissolved in water and electroactive components of the en­
vironment, since they create powerful local electric fields 
with a high degree of heterogeneity in the contact zones 
with biopolymers.

The activated Anolyte ANK produced in STEL devic­
es destroys pathogens of bacterial, viral and fungal etiol­
ogy (Staphylococcus aureus, Pseudomonas aeruginosa and  
E. coli, viruses of hepatitis B, poliomyelitis, HIV, adeno­
viruses, pathogens of tuberculosis, salmonellosis, dermato­
mycosis, etc.). Anolyte is much more effective than chlora­
mine, sodium hypochlorite and the vast majority of other 
disinfectants and sterilization agents.

The sum of active oxygen and chlorine compounds 
in   Anolyte ANK (total concentration of oxidants) ranges 
from 100 to 500 mg/l, which is tens of times less than 
in   most working solutions of modern disinfectants. Ano­
lyte ANK does not cause coagulation of the protein that 
protects microorganisms and, due to its loosened structure, 
easily penetrates the microchannels of living and nonliv­
ing matter.

Anolyte ANK is produced from a diluted sodium chlo­
ride solution in tap water in STEL-type devices.

The useful properties of Anolyte ANK, the effective­
ness, manufacturability, safety and cost-effectiveness of its 

use are fully confirmed in many medical institutions, in par­
ticular, in CCH No. 52 and CCH No. 15 (Moscow), where 
Anolyte ANK has been practically the only disinfectant 
solution since 1992. The specific gravity of anolyte in the 
structure of disinfectants used in these institutions exceeds 
97 %, and its annual consumption was about 1000 tons for 
each of the above hospitals [15, 16].

Before the wide use of Anolyte ANK, those institu­
tions used a variety of drugs, many of which caused corro­
sion of   metals, clouding of glass objects, deterioration of 
synthetic materials, skin allergic reactions and headaches 
among medical personnel. To prepare disinfectant solu­
tions, it was necessary in each department to train medi­
cal personnel and provide them with protective equipment 
(a   respirator, shoes, goggles, rubber gloves, an apron).

Hospitals used to spend considerable material resourc­
es on the purchase of disinfectants, detergents, sterilizing 
drugs, containers for their storage, special clothing and 
protective equipment. It was required to periodically re­
pair the sewer pipes that had become unusable as a result 
of the discharge of aggressive waste solutions. Taking into 
account the not always sufficient removing effect of many 
drugs on   microorganisms, including nosocomial strains, 
as well as the possibility of improper preparation of dis­
infectant solutions, the bacteriological laboratory staff of 
the    hospitals had to carry out initial and repeated bacterio­
logical control of the disinfection and sterilization quality 
doing up to 500–700 bacteriological washings per month. 
A large number of   special chemicals were consumed to 
check the concentration of the disinfectant solutions pro­
duced.

The functionally useful work of medical personnel in 
the patient-care workplaces, was complicated due to the 
need to spend time on studying the rules for preparing solu­
tions and monitoring the knowledge of personnel, as well as 
on quality control of the prepared solutions.

The use of electrochemically activated Anolyte ANK 
produced in STEL devices, in addition to eliminating 
the   above negative aspects associated with the use of 
traditional chemicals, has led to the following positive 
results: the total bacterial contamination of objects to be 
treated in   the process of sanitary and epidemiological 
measures, the number of unsatisfactory bacterial wash­
es has decreased by 85–95 %, reducing the number of 
monthly bacteriological washes to 200–300; in addition, 
while the incidence rate of viral hepatitis B among those 
previously treated in hospitals and subsequently sick was 
0.45–0.50 % before the use of   Anolyte ANK, now, during 
several years of using anolyte this indicator has constantly 
been within 0.06–0.08 %, which is an indirect indicator of 
improving the disinfection quality.
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Anolyte ANK is used in the following hospital depart­
ments: surgical, purulent surgery, therapeutic, transfusiolo­
gy, gynecological, proctology, pathological and anatomical, 
consultative and diagnostic center, reception (over 50 liters 
per day), trauma, clinical diagnostic laboratory, rehabilita­
tion department, intensive care unit (over 30 liters per day), 
eye, vascular surgery, cardiac surgery, cardiovascular sur­
gery, neurological, operating, anesthesiology, endoscopic, 
physiotherapeutic, dental, functional diagnostics, ultrasound 
diagnostics, radiation diagnostics, as well as in the central 
sterilization department (City Clinical Hospital No.  15), 
the maternity hospital (over 50 liters per day), which has 
departments — obstetric, pregnant women pathology, new­
borns, operating rooms and maternity wards.

All STEL devices used in hospitals are small in size, 
easy to operate, environmentally safe, and can be installed 
in any premises. There is no need for special long-term 
training of medical personnel to work with STEL de­
vices. Only a   medical gown is used as special clothing. 
The amount of   solutions produced corresponds to the 
actual needs of the departments and can be increased at 
the request of medical personnel in accordance with the 
epidemiological situation. It is possible to obtain Anolyte 
ANK with different concentrations of oxidants according 
to the modes of Anolyte ANK use for infectious diseases 
of various etiologies [17]. The   concentration of oxidants 
in the produced Anolyte ANK is checked by express 
analysis (test strips) or, more precisely, by iodometric ti­
tration. neutral Anolyte ANK is    easy to use, so it is used 
with pleasure by the medical staff of hospitals. Unlike 

other drugs, it simultaneously reliably disinfects, washes 
and sterilizes.

Conclusions: For the effective implementation 
of    measures for sanitary and epidemiological protection 
of the population, it is necessary to develop a unified 
scientific concept of combating microbes based on the 
fundamental laws of biology, modern achievements 
ofphysics, chemistry, and other sciences, and including 
the following fundamental provisions:

1.   �Evaluation of the effectiveness of an antimicrobial 
chemical agent should include not only the spectrum 
of its antimicrobial activity and the time of the 
disinfection process, but also information on   the 
ability of microorganisms to develop resistance 
to   this agent.

2.   �The creation of new effective chemical antimicrobial 
agents safe for humans should be based on the use 
of fundamental differences between micro- and 
macroorganisms, including by copying or modeling 
the mechanisms used by the cells of higher 
organisms.

3.����������������������������������������������������������            �������������������������������������������������������        The main principle for assessing the degree of safety 
of chemical antimicrobial agents should be to deter-
mine whether the active substances or components 
of this agent are xenobiotics. To inform consumers 
about the degree of danger of the product, the label 
must contain the inscription: “does not contain xe-
nobiotic substances” or “contains xenobiotic sub-
stances”.
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