ELECTROCHEMICAL ACTIVATION

6.3. ANOLYTE ANK SUPER: PATH OF IMPROVEMENT

Prilutskiy V.I., Panicheva S. A., Panichev V. G., Bakhir V. M.

If you type in any search engine the words «Anolyte»,
«Catholytey in any language, you will find an overwhelm-
ing number, hundreds of thousands of links devoted to dis-
infectants, electrochemically activated «live» and «dead»
water, as well as various derivatives of these words and
concepts. Yet, the original meaning of the terms anolyte and
catholyte will take a very modest place in this array of infor-
mation. In fact, these terms are borrowed from the applied
electrochemistry in the early seventies of the last century by
one of the authors of this paper to indicate fresh or brackish
water subjected to electrochemical treatment in the anode or
cathode chambers of the laboratory diaphragm electrolyzer
for further use of the obtained solutions in the process of
preparation of drilling muds. By the late seventies the labo-
ratory experiments were transformed into industrial elec-
trochemical systems and technologies of electrochemical
conditioning and purification of drilling muds saving tens
of metric tons of chemical reagents during oil and gas pro-
duction in Uzbekistan, Turkmenistan, and Azerbaijan. Pub-
lications in newspapers and popular science journals on the
new scientific and technical trend attracted the attention of
specialists in various industries. They were looking for the
best way of obtaining and using electrochemically activated
solutions and water in their respective areas of activity and
willingly shared the peculiarities with the newly-appeared
specialists — electrochemists. It gave rise to a creative co-
operation based on scientific interest and mutual learning,
which has remained active until now with a constant expan-
sion of the spectrum of new technical and engineering so-
lutions. Physicians were among the first to show interest in
electrochemically activated water and solutions. It is thanks
to their work that the terms Anolyte and Catholyte years later
became familiar to healthcare providers. The collaboration of
inventors, physicians and chemists from the late seventies to
the present has made possible an application of electrochemi-
cally activated water and solutions in healthcare. This bio-
medical layer of work carried out by a group of specialists,
scientists and inventors of technical electrochemical systems
in conjunction with specialists and scientists in the field of
healthcare, biology, biophysics, chemical and food industries
are partially presented in references on drilling muds [1-42],
arranged approximately in chronological order, starting with
the first significant publication of 1975.
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The history of the appearance of anolyte as a disinfect-
ant began in 1978 with studies of the Tashkent branch of the
All-Union Research Center of Surgery (ARCS) under the
leadership of academician Vazid Vakhidovich Vakhidov [5—
7]. It was then that the unsurpassed antimicrobial activity
of anolyte and its ability to prevent resistance development
by microflora was indisputably proven, which fundamen-
tally distinguished anolyte from other disinfectants. But the
acidic brackish anolyte the first researchers worked with,
had a very high corrosivity and a pungent smell of chlorine.
This drawback had to be tolerated, since at that time the
methods of obtaining anolyte and catholyte in laboratory
were quite simple: the starting fresh or slightly salted water
was poured into the interelectrode space of the diaphragm
electrolyzer divided into the cathode and anode chambers
by a porous diaphragm.

The porous diaphragm soaked in water conducted cur-
rent due to the electromigration movement of ions in the
pores, but prevented the mixing of water volumes in the
chambers. With the electric current running, the products
of electrochemical reactions from the surface of the cath-
ode and anode entered the water, thus forming an alkaline
catholyte in the cathode chamber and an acidic anolyte in
the anode chamber. Such an electrolyzer was called static,
as opposed to a flow-through one, in which water was con-
tinuously running at different set rates through the electrode
chambers (Fig. 6.3.1).

Laboratory static electrolyzers had many fundamental
drawbacks. The main ones were as follows: high specific




Fig. 6.3.1. Laboratory flow-through (left) and static diaphragm

electrolyzers.

power consumption and, accordingly, significant heat release
in the interelectrode space. In the treatment of slightly salted
water, there was a large useless loss of chlorine. The fact is
that the chlorine released at the anode during the electrolysis
of brackish water first dissolves to form equal amounts of
hypochlorous and hydrochloric acids. With a decrease in the
pH of the water in the anode chamber due to the accumula-
tion of hydrochloric acid, chlorine is released into the atmos-
phere. The use of a tubular ceramic alundum microfiltration
diaphragm 80 mm in diameter with the wall thickness of 5
mm, with coaxially placed glass-graphite electrodes, made
it possible to create a sealed flow-through electrolyzer and
significantly improve the technology for the synthesis of
electrochemically activated solutions and water. During this
period (1982—-1983) the baton of medical and biological re-
search was picked up by doctors from medical institutions
in Kazan, headed by Professor G. M. Nikolaev and academi-
cian P.A. Kirpichnikov [9]. As a result, methods were devel-
oped for the treatment of purulent wounds and burns with
electrochemically activated solutions of potassium chloride
and permission was obtained from the USSR Pharmacologi-
cal Committee for the use of an electrochemically activated
potassium chloride solution for external application to treat
burns, purulent wounds and bedsores.

Continuous improvement of the designs of compact
electrolyzers led in 1989 to the creation of a flow-through
electrochemical modular cell (FEM), equipped with a
porous ceramic diaphragm, capable of operating at abso-
lute pressure up to 4 bar, liquid flow rate in the electrode
chambers up to 100 1/h and differential pressure on the di-
aphragm up to 1 bar, and also suitable for use in industrial
electrochemical systems [20]. The study of technological
schemes with a new electrochemical FEM element was
started in 1989 by a team of researchers and developers
based on VNIIIMT M3 RF [21-40].

Authors of this article being part of that team, have de-
voted many years to the study of the properties of oxidant
solutions (anolytes) obtained in electrochemical systems us-
ing various technological schemes. Some important aspects
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of this work are highlighted in this overview, which can be
used as a quick reference for electrochemically activated
detergents and chlorine-oxygen disinfectants.

The first medical device with a number of FEM ele-
ments was REDOX (Fig. 6.3.2, 6.3.3) for disinfection, pre-
sterilization cleaning and sterilization of artificial kidney
dialyzers, with the purpose of their reuse [15-19]. The work
was carried out under a business agreement between NPO
KHIMAVTOMATIKA (Customer) and VNIIIMT (All-Un-
ion Scientific Research and Testing Institute of Medical
Technology).

Fig.6.3.2. REDOX device prototype for the regeneration
of hemodialyzers, created at VNIIIMT of the USSR by order
of NPO KHIMAVTOMATIKA, 1989.

Fig.6.3.3. REDOX
Device. NPO
KHIMAVTOMATIKA,
Moscow, 1990.
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Early versions of this device used an alkaline catholyte
as a detergent, named Catholyte K, with a pH of more than
12 and an oxidation-reduction potential (ORP) of minus
800mYV. The need to assign special designations to electro-
chemically activated solutions and water arose due to the fact
that, thanks to the use of FEM elements, technologies were
developed for producing catholyte and anolyte with neu-
tral pH values (close to 7), but with practically the same
ORP as for alkaline catholyte and acidic anolyte. Such
products were named, respectively, catholyte KN and
Anolyte AN. Catholyte KN was used for treatment plate
hemodialyzers DIP-02 with cuprophan membranes sensi-
tive to alkaline media. The neutral pH of the catholyte was
achieved by organizing the process of ion-selective elec-
trolysis of an aqueous solution of sodium chloride with
a concentration of 1.3-1.5 g/l at a pressure drop across
the diaphragm, providing the set intensity of energy-mass
transfer from the anode chamber to the cathode chamber
by hydroxonium ions.

Hemodialyzers with capillary polysulfone hollow fiber
membranes were treated in REDOX devices with a wash-
ing solution represented by an alkaline catholyte K.The
electrochemical reactors of all REDOX devices synthesized
a unitary disinfecting and sterilizing solution — Anolyte
A, which, with a total mineralization of 1.3-1.5 g/l, had
an oxidant concentration in the range of 250-300 mg/1, pH
in the range 3.5 to 4.0 and ORP from plus 1000 mV to plus
1100 mV. The main advantage of REDOX devices against
other types of systems for the regeneration of hemodia-
lyzers was the complete extraction of blood proteins from
the dialyzer membranes based on their electroosmotic and
electrophoretic removal, due to the difference in electrical
potentials on the dialyzer membranes, induced by the ORP
difference of the solutions run.

These devices have passed all tests stipulated by the stand-
ards at VNIIDiS (All-Union Scientific Research Institute
of Disinfection and Sterilization). Dialyzers, regenerated
using the REDOX device, formally had the product status
with the label «Sterile, non-pyrogenic, non-toxicy, but for
ethical reasons, regenerated dialyzers have only been used
for the same patient. At the same time, pyrogenic reactions
have never occurred on the same dialyzer, for patients with
repeated procedures, the number of which reached 25. In
total, in various hemodialysis centers (in Pskov, Volog-
da, Moscow and other cities) more than one million artifi-
cial kidney dialyzers were cleaned in the years 1989-1993.

Almost simultaneously (1989) with the development
of the REDOX system, work was organized at VNIIIMT
to create devices for the synthesis of electrochemically ac-
tivated disinfecting, washing and sterilizing solutions. The
collective name for this kind of systems was chosen from

the first letters of the words Electrochemical Steriliza-
tion, arranged in the order of euphony. This is how the STEL
class of devices appeared (Fig. 6.3.4). STEL-10AK devices
with an electrochemical reactor of ten FEM elements syn-
thesized acidic anolyte A and alkaline catholyte K at 100
liters per hour production capacity. Those solutions were
used for disinfection, pre-sterilization cleaning and sterili-
zation of medical instruments. Despite the higher quality
of anolyte A, due to its lower mineralization (1.3 g/1 ver-
sus 5-6 g/l in anolyte produced in early laboratory dia-
phragm reactors of the 1970s), the smell of chlorine was
one of the drawbacks. Another disadvantage of anolyte was
its high corrosiveness. However, Catholyte K as a cleaning
solution was flawless and demonstrated a cleaning ability

exceeding standard cleaning methods.

Fig.6.3.4. STEL-MT-1 Device, VNIIIMT Min. of Health RF, 1992.

As an example, photographs of medical instruments
that had undergone standard disinfection, pre-sterilization
cleaning and sterilization procedures were demonstrat-
ed. The instruments were immersed in two basins — with
clean water and Catholyte K. In the first basin, the water
remained perfectly transparent, in the second, after 10
or 15 minutes it acquired a pronounced pink color. This
meant that the catholyte was extracting the remains
of clotted blood from the joints and other hard-to-reach
places of medical instruments. An explanation for this fact
was found by chemists [12—14]: the critical concentration
of micelle formation (CMC) of surfactants in catholyte
is thousands of times less than in ordinary water. This
means that the electrochemically activated catholyte, due
to a very low ORP value (minus 700 to minus 800 mV)
and a high pH value that does not correspond to the real
concentration of alkaline components, can saponify or-
ganic compounds, in particular fats, converting them into
surface-active substances. This effect was immediately
used practically when washing clothes and allowed to re-
duce the consumption of detergents by 70-80 % [16].
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The disadvantages of acidic anolyte were eliminated
in 1991 by creating an anolyte with a pH value close to neu-
tral. This anolyte was named Anolyte AN. It had a very faint
smell of chlorine mixed with a faint smell of hydrogen per-
oxide and ozone. The corrosive activity of the anolyte was
significantly reduced, and the biocidal activity underwent
minor changes, depending on the material of the treated
objects (glass, ceramics, rubber, etc.). In addition, it was
discovered that Anolyte AN had a detergentability, which
was an advantage over Anolyte A. The most important role
in the emergence of Anolyte AN belongs to Nina Vasilievna
Ramkova, at the time head of the Sterilization Department
of VNIIDiS.

The neutral pH of the anolyte AN were achieved
by the migration of free hydroxyl groups through the dia-
phragm into the anode space from concentrated catholyte
generated during the flow of the initial brine solution
through the anode chamber of the FEM element.

In 1991 Academy of Sciences at the All-Union Scientific
Research Institute of Preventive Toxicology and Disinfec-
tion (VNIID, former VNIIPTID) published a report named
«Some aspects of the antimicrobial activity and toxicity
of electrochemically activated solutions obtained by STEL
and STEL-MT-1 devices [20-23], using sodium chlo-
ride». The report on 58 pages also contained data on acidic
anolyte and alkaline catholyte produced by REDOX devic-
es, which were previously tested at the same institute. The
STEL devices referred to in the report were actually an elec-
trochemical system for generating acidic anolyte and alka-
line catholyte, which was used in REDOX devices.

It seems appropriate to cite separate fragments of that
report, illustrating the description of the physicochemical
synthesis processes in STEL devices and the design features
of electrochemical cells.

Fragments of the 1991 VNIIPTID report.

1. The research results indicate a wide spectrum of anolyte
antimicrobial activity. At a concentration of active chlo-
rine from 42 to 100 mg/l and treatment time from 1 to
60 minutes anolyte kills vegetative and spore forms of
bacteria, mycobacteria, pathogenic fungi and viruses.

2. Acute toxicity test on animals showed low toxicity of
anolyte.

3. Catholyte is a low-toxic and low-hazard agent. It is safe
for medical devices to have a residue of catholyte after
pre-sterilization cleaning.

4.One of the methods of disinfection, pre-sterilization
cleaning and sterilization in a medical facility is the
treatment with solutions of appropriate agents, which
ensures these processes. The range of such agents is
limited, and the need to expand it is urgent.

INVENTIONS, SYSTEMS, TECHNOLOGY

5. Based on experimental study of anolyte and catholyte,
the Commission of the USSR Ministry of Health for the
regulation of the use of disinfectants (Protocol No. 13 of
December 21, 1989) allowed carrying out clinical trials.

Tests took place on 4 bases (medical facilities in Mos-
cow, Kazan and Ufa). Anolyte was used for disinfection
of premises and objects in them and sterilization of medical
products; catholyte was used for pre-sterilization cleaning
of medical devices made of metal, glass, rubber and PVC.

27 people participated in tests of anolyte and catholyte
as a disinfectant, sterilizing agent, as well as for pre-sterili-
zation cleaning.

The tests revealed 100% efficiency of electrochemi-
cally activated solutions and their safety in accordance with
the developed guidelines.

Evaluation of the antimicrobial activity of the anolyte
was tested using the suspension method and the method
of test objects. Test objects were made of materials used
in the DIP dialyzer (separating plates, membranes made
of cuprophane), as well as from metal, plastic, rubber.

To assess the disinfecting and sterilizing efficiency, we
used medical devices (scalpels, tweezers, drains, probes, sy-
ringes, testtubes, micropipettes). Testcultures wererepresent-
ed by vegetative microorganisms: intestinal bacteria, Pseu-
domonas aeruginosa, Staphylococcus aureus, poliomyelitis
virus, spores of bacillus cereus.

It was found that when using the suspension meth-
od, the kill of vegetative forms of microorganisms was
achieved in less than 0.5 minutes, kill of spores — in 1
minute, the time of virus inactivation was 5 to 30 minutes.

On test objects, the kill of vegetative forms of bacteria
occurred within 1 to 30 minutes, that of bacterial spores —
within 1 to 360 minutes, of virus 5 to 90 minutes. It was
noted that the efficiency of anolyte solutions clearly de-
pended on the material of the test object and the concentra-
tion of active chlorine in the anolyte.

Disinfection of products seeded with vegetative forms
of bacteria is provided by immersing them in anolyte solu-
tions with an active chlorine concentration of 200-400 mg/I
for 5-20 minutes, respectively; contaminated with a vi-
rus — in solutions containing 210—400 mg/1 of active chlo-
rine, for 5-60 minutes. Sterilization of a number of medi-
cal devices is achieved by immersion in anolyte solutions
with an active chlorine concentration of 210-360 mg/1 for
1 to 240 minutes.

Products made of metal (scalpels, tweezers, etc.), rub-
bers, glass (syringes, test tubes, micropipettes) and PVC
were washed from blood at the appropriate stages of treat-
ment with catholyte solutions with pH 10.9 to 12.1 and re-
dox potential of minus 900 to minus 985 mV.
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Together with NPO EKRAN, work is being carried out
on the topic «Study of electrochemically activated solutions
obtained at STEL and STEL-MT-1 devices using sodium
chloride, and medical research of these devicesy.

The present work is carried out on the basis of the data
obtained in the above studies and serves as their develop-
ment. Its purpose is to identify some regularities linking the
washing and antimicrobial activity of solutions with their
physicochemical parameters, conditions of use, in particular,
the material of test objects, products, processing method.

Note to the 1991 VNIIPTID report: this report is
the most complete and detailed document of this organi-
zation on the functional properties of the first samples
of anolytes.

STEL-MT-1 devices for production of Anolyte AN and
Catholyte K, manufactured at the pilot plant VNIIIMT
under the supervision of employees of the department
of electrochemical medical equipment of VNIIIMT, began
to be supplied to healthcare institutions in Moscow and
a number of other cities. In total for the period 1991-1992
there were about 100 STEL devices and about 400 STEL-
MT-1, STEL-4N-60-01, STEL-4N-60-02 devices were
manufactured, with production capacity by anolyte AN
from 10 to 60 liters per hour. An analysis of the reviews
of the personnel of hospitals operating the devices, along
with positive reviews about the unique properties of anolyte
AN as a washing and sterilizing agent, has revealed
a number of disadvantages. In particular, it takes from 10
to 15 minutes for a STEL device to reach the operation re-
gime. This time is necessary to reach the optimal concen-
tration of catholyte, while devices producing acidic anolyte
with the smell of chlorine. For this reason, the devices had
to be placed under fume hoods.

It was found that the retention time of functional proper-
ties for all types of anolytes should be assessed only by spori-
cidal activity, but not by the retention of active chlorine com-
pounds. For Anolyte AN, the time turned out to be 1 to 2 days
less in comparison with the shelf life of Anolyte A (5 days).

Scientific research work carried out by the team of VNI-
[IMT during 1992-1993 made it possible to explain the re-
sults of observations and find appropriate solutions. It was
found that ions of polyvalent metals at pH values of the so-
lution close to neutral played the role of active catalysts
for the destruction of hypochlorous acid in AN Anolyte. It
was also noted that the washing ability of AN Anolyte was
due to an increase in the proportion of peroxide com-
pounds in the composition of active substances, represented
by a mixture of oxidants.

The key point in improving the technology of anolyte
synthesis was in removing polyvalent metal ions and satu-
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Fig.6.3.5. STEL-10N-120-01 Device (Mod. 60) at CCH
(City Clinical Hospital) No. 52, Moscow, 1995.

rating the initial solution with electrochemically synthesized
hydrogen before injecting oxidants [22]. So, in 1993 Anolyte
ANK appeared [24-27]. The letter K, added to the desig-
nation, meant the use of cathode products in the synthesis
process, however, the methods for realizing this possibility
are mainly technological secrets.

All the various names later invented by authorized
and unauthorized manufacturers of electrochemical
equipment both in Russia and abroad refer just to this
type of anolyte. In order not to upset people on Easter
days, when this text is being written, only authorized
manufacturers of equipment for the synthesis of Anolyte
ANK are mentioned. This has made the text shorter, since
there are many times less authorized manufacturers than
unauthorized ones.

The essence of the Anolyte ANK production technology
is quite simple: first, the starting aqueous solution of so-
dium chloride with a concentration of 2 to 5 g/l is fed into
the cathode chamber of a flow-through electrochemical cell
(RPE) made of FEM elements — one or several, connected
hydraulically in parallel. After leaving the cathode cham-
ber, the solution enters a flotation reactor, in which a cer-
tain amount of the liquid (in the range from 5 to 10%) is
discharged from the main flow through the branch pipe for
the removal of flotation sludge together with excess gase-
ous hydrogen. The main part of the solution from the flota-
tion reactor is directed to the inlet of the anode chamber
of the same RPE cell, at the outlet of which the solution
converts into Anolyte ANK. The original technology for
the synthesis of Anolyte ANK, among others, has a secret
that is not disclosed in the descriptions of inventions. In
view of the fact that the Anolyte ANK became an obsolete
disinfectant with the appearance on the market of Anolyte
ANK SUPER (2013), it makes sense to partially reveal this
secret, indicating that the pressure in the anode chamber
of the RPE cell during the synthesis of Anolyte ANK should
be 0.2 to 0.3 bar higher than in the cathode chamber. In this
case, the current running through the diaphragm is mainly




Fig. 6.3.6. STEL-10N-120-01 device, (Mod. STEL-40) with
a productivity of 40 I/h. NPO EKRAN, 1995.

due to the electromigration of cations from the anode cham-
ber to the cathode one.

This also ensures a more complete conversion of polyva-
lent metal ions into insoluble hydroxides, which are removed
from the flow of electrolyte solution in the flotation reactor
due to adhesion to hydrogen bubbles. The total mineraliza-
tion of Anolyte ANK also decreases. Since all physicochemi-
cal and electrophysical processes of the synthesis of elec-
trochemically activated solutions occur during a very short
residence time of the initial components in the interelectrode
space of the reactor, functional properties and parameters
of the product, as well as technical and economic indica-
tors of the entire technical electrochemical system are highly
sensitive to the design features of the electrochemical reac-
tor: materials, shape and size ratio of electrodes, diaphragm
characteristics, as well as to direct and indirect relationship
of these design features with current density, pressure, chemi-
cal composition, flow rate, energy and mass transfer through
the diaphragm, microcirculation of electrolytes and other pa-
rameters of the system as a whole.

The first samples of STEL-10N-120-01 devices for
the synthesis of Anolyte ANK were developed and manu-
factured at NPO EKRAN, the former All-Union Scientific
Research and Testing Institute of Medical Technology
(VNIIIMT), where one of the authors of the article for many
years headed the department of electrochemical medical
technology. Serial production of those devices was also or-
ganized there (Fig. 6.3.6, 6.3.7).

Below are excerpts from a six-page 1996 report
of the All-Russian Research Institute of Disinfectol-
ogy (VNIID) on the efficiency of an electrochemically
activated solution — neutral Anolyte ANK produced
by the STEL-10N-120-01 device.

1. Implementation of electrochemically activated (ECA)
solutions produced by devices like STEL, ECA-30,

UMEM in healthcare practice, has facilitated the posi-
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tion of medical institutions in terms of purchasing dis-
infectants, detergents and sterilizing agents. At the same
time, the use of ECA solutions does not eliminate all
problems due to some undesirable properties of these
agents: for example, the significant corrosive activity
of «acidicy anolytes, the ability to irritate the respiratory
organs and mucous membranes of the eyes when using
anolytes with an active chlorine content of 0.05% and
higher. The mildest in action and at the same time uni-
versal means are the so-called «neutral» anolytes, which
have a broad spectrum of antimicrobial activity, as well
as detergent properties. In recent years, the search for
ways to obtain ECA solutions even more functionally
active and sparing for materials of processed objects has
been going on. This search is associated with the de-
velopment of new device models. The new STEL-10N-
120-01 device, due to the changes in technological
scheme, allows producing a new type of neutral anolyte
(ANK). This anolyte has the following characteris-
tics: active chlorine content from 0.01 % to 0.05 %; hy-
drogen index value pH = 7.8 + 0.6; redox potential from
+750 mV to + 810 mV.

In order to study the antimicrobial and detergent proper-
ties of this ECA solution and develop effective modes
of its use, studies of the disinfecting, washing and steri-
lizing activity of the agent were undertaken in labora-
tory conditions.

2. The study of the disinfecting efficiency of neutral anolyte

(ANK) for various objects was carried out according to
the protocol set forth in the «Instructions for the study
of the bactericidal properties of new disinfectants»
No. 739-68 and in the «Methodological recommenda-
tions for the determination of virucidal activity of drugs»
No. 1119-73.
Museum strains of Staphylococcus aureus (strain 906),
Candida albicans (strain 15), Mycobacterium B 5 and
polio virus type I (vaccine strain ZSc 2av) were used as
test microorganisms.

3. The results of changing the physicochemical param-
eters of the neutral anolyte during its storage are given
in the stability certificate. As a result of checking the ef-
ficiency of the neutral anolyte with an active chlorine
concentration of 0.02 % on medical devices contaminat-
ed with S aureus (strain 906) and B. cereus (strain 96)
within 1 and 5 days after production, it was found that
the disinfecting and sterilizing properties of the agent
remain practically at the initial level.

4. Conclusion. The results of laboratory studies of the effec-
tiveness of the electrochemically activated solution —
neutral Anolyte ANK produced by the STEL-10N-120-
01 device have shown that antimicrobial and detergent
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Fig. 6.3.7. STEL devices (NPO EKRAN) for the production
of Anolyte ANK (500 I/h) in the «Anolyte» room Moscow City
Hospital Ne 915, Moscow, 1999.

properties of this agent are more than not inferior to
previously approved neutral anolytes (STEL-MT-1,
STEL-4N-60-01, steel-4N-60-02): it even surpasses
them, since it provides disinfection of objects for a
number of infections, as well as pre-sterilization clean-
ing and sterilization of medical products at lower con-
centration of active chlorine (0.01-0.02 %).

Note to the text of the above fragments of the VNIID
report: the UMEM device mentioned in the report was
made by KRONT enterprise at NPO LAVOCHKIN and was
actually an automated version of the ECA-30 device.

NPO KHIMAVTOMATIKA company, thanks to busi-
ness relationships with NPO EKRAN and the technology
of production of electrochemical systems licensed by the
authors, produced more than 20.000 STEL-60-03-ANK
devices in the period from 1995 to 2008, as well as, to-
gether with NPO EKRAN, about four hundred ENDOS-
TERIL devices (Fig. 6.3.8) in 1998-2002 for sterilization
of endoscopes, winning an international tender of the Eu-
ropean Bank for Reconstruction and Development for sev-
eral million Euro.

The authorized manufacturers of equipment for the pro-
duction of Anolyte ANK in Russia were the Izhevsk plant
KUPOL (1997-2007), Vitold Bakhir Electrochemical Sys-
tems and Technologies Institute LLC (from 2005 to the
present), as well as Laboratory of Electrotechnology LLC
(LET LLC) from 1991 to the moment of the raider takeover
in 2011 and transformation into a bogus company that has a
similar name to the point of confusion and has appropriated
the twenty-year history of the original company.

Abroad, on the basis of licenses, as well as agreements
on cooperation and development, the production of elec-

trochemical systems for the synthesis of Anolyte ANK was
organized in companies RSCECAT, MONSANTO, ECT,
STERILOX, BATTELLE, PURICORE, BLUE SAFETY,
REALM THERAPEUTICS. Companies CHEMSTAR,
ECOLAB and URGO are using electrochemical systems for
supplying Anolyte to the Food and Medical Device markets.

Summing up, from 1994 to 2014 about 60.000 STEL de-
vices were produced in Russia, basing on the modifications
of two models STEL-10N-120-01 and STEL-60-03-ANK.

After several months of devices operation in various
healthcare facilities, among which some of the first were CCH
(City Clinical Hospital) No. 15, CCH No. 50 and CCH No.
52 of the city of Moscow, it was confirmed that Anolyte ANK
had the lowest corrosive activity in comparison with other
solutions obtained by the unipolar electrochemical treatment,
and also had the properties of a washing solution. Devices
for the synthesis of Anolyte ANK became much more con-
venient in operation: the time to reach the production mode
was no more than 1 or 2 minutes, chlorine off-gassing during
start-up and shutdown were completely eliminated.

The experience of using STEL electrochemical devices
for the synthesis of Anolyte ANK in healthcare facilities
in Russia was discussed in specialized journals, at confer-
ences and scientific symposia. On the way of improving the
properties of Anolyte ANK and electrochemical systems for
its synthesis, the authors used the advice of such outstand-
ing specialists as T.1. Noskova, S.M. Savenko, V.M. Mel-
nikova, N. V. Loktionova, V. B. Rovinskaya, V. V. Toropkov,
V.1. Pokrovsky, G.P. Belikov, A.A. Podkolzin, O.A. Za-
rezaev, V.P. Dymkovets, B.I. Leonov, V.G. Vedenkov,

Fig.6.3.8. ENDOSTERIL device for disinfection, cleaning and

sterilization of flexible endoscopes.
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V.I1. Toloknov, V.V. Kolkutin, V.P. Baldin, O.A. Mashk-

ov, V.Yu. Ryzhnev, A.M. Pulavsky, R.Sh. Perlovsky,

A.N. Mankin, M. V. Byalko and many others. As a result of

numerous conversations and discussions, the requirements

for Anolyte ANK were formulated, for it to be considered a

perfect antimicrobial and antiviral agent:

B an antimicrobial agent must have a wide spectrum of
action, i.e. effectively destroy bacteria, mycobacteria,
viruses, fungi and spores, regardless of the duration and
frequency of use, which implies the presence of prop-
erties that prevent microorganisms from developing re-
sistance;

B an antimicrobial agent must be safe for humans and
animals, both during its preparation and use, and after
the end of its intended use, that is, during the period of
degradation and destructive changes under the influence
of environmental factors or as a result of biodegradation
processes in the human body, in other words, the anti-
microbial agent and products of its natural or artificial
degradation should not contain xenobiotic substances;

B an antimicrobial agent must be versatile, i. e. have not
only antimicrobial and antiviral properties, but also have
a cleaning ability with minimal damaging and corrosive
activity in relation to various materials, must not leave
deposits after drying on smooth surfaces, and must also
be as easy to use as possible and at the same time rela-
tively inexpensive.

It should be noted that as early as in 1995 it became ob-
vious that Anolyte ANK should be improved in decreasing
its total mineralization while maintaining the concentration
of active substances with a simultaneous increase in the pro-
portion of hydroperoxide oxidants. Experimental laboratory
systems in 1995-2000 for obtaining such a solution with a
concentration of oxidants of 500 mg/l with a total minerali-
zation of 0.6 g/1 consisted of up to 40 FEM-3 elements, but
their productivity was only 15-20 liters per hour. Conven-
tional serial original STEL devices had an electrochemical
cell with each of the FEM elements, depending on the de-
gree of perfection, producing from 10 to 15 I/h of Anolyte
ANK. Thus, the cell of the STEL-10N-120-01 device with
a capacity of 120 1/h consisted of 12 FEM elements, the cell
of the STEL-60-03-ANK device with a capacity of 60 1/h
first consisted of six, then, after improvements — of four
elements.

Non-original devices with the same names, which by
2002 began to be produced much more than the original ones,
as a rule, had cells with fake FEM elements in an amount
from two to three times less than in devices manufactured
under the authors’ licenses. The result was a high miner-
alization of anolytes, usually in the range from 8§ to 20 g/l
with a standard initial concentration of oxidants of 500
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mg/l, which at that time and to this day is the main indicator
of the quality of Anolyte for most doctors and employees
of Rospotrebnadzor. In the original STEL devices, the min-
eralization of Anolyte ANK does not exceed 5 g/l at a con-
centration of oxidants of 500 mg/1 and not more than 2 g/l
at a concentration of oxidants of 200 mg/1. With a high min-
eralization of the initial saline solution, the anolyte obtained
from it contains little hydroperoxide oxidants, quickly
(within one day) loses its sporicidal activity and, degrad-
ing at a rate usual for active chlorine solutions, turns into a
saline solution leaving traces on drying on smooth surfaces,
initiating corrosion of metals, provoking the absorption of
moisture by porous materials, including walls, as a result of
salt accumulation, which, due to the effect of «wet wallsy,
can lead to mold formation.

It was considered unreasonable to reduce the minerali-
zation of the anolyte by increasing the number of FEM ele-
ments in the cell, due to the difficulty of providing identical
flows distribution through the electrode chambers of the
elements in conditions of active pulsed gas release and dif-
ferences in the intensity of energy-mass transfer processes
in the diaphragms, which are due to the peculiarities of the
porous structure of oxide-zirconium ceramic diaphragms
manufactured by slip casting.

In order to choose the optimal way of improving Anolyte
ANK, it was necessary to accurately determine the compo-
sition and properties of active substances, depending on the
various synthesis conditions.

On this path in Russia, the authors faced considerable
difficulties in the process of certification tests of Anolyte
A, Anolyte AN and Anolyte ANK. It was required to in-
dicate precisely the composition and percentage of active
substances. However, methods for the determination of
such compounds in aqueous solutions did not yet exist at
that time. The authors’ requests to analyze similar situations
associated with the actual uncertainty of the chemical com-
position and the mechanism of antimicrobial action of such
metastable, but very effective antimicrobial substances as
the flame of boric acid ester (about 40 degrees Celsius), ul-
traviolet and X-rays, products of corona electric discharge
used in particular in officially approved devices for steriliz-
ing dental instruments, at best were reduced to an explana-
tion that the antimicrobial activity of those substances was
evaluated by the effect, but not by the chemical composition
of the substance. It was this decision that was proposed to
apply in the years 1991-1995. It was accepted, but forgotten
years later.

Based on the regularities of the course of electrochemi-
cal processes in the FEM elements, as well as on a number
of results of direct and indirect studies of the products of
chemical, biological, including catalytic and ion-catalytic
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reactions, by 1995 the authors arrived at the conclusion that
the active substances in the Anolyte ANK were a mixture
of peroxide compounds (HO® — hydroxyl radical; HO,” —
peroxide anion; 'O, — singlet molecular oxygen; O,” — su-
peroxide anion; O, — ozone; O° — atomic oxygen) and
chlorine-oxygen compounds (HCIO — hypochlorous acid,;
ClIO- — hypochlorite ion; ClIO® — hypochlorite radical;
ClO, — chlorine dioxide, C1,0 — chlorine monoxide).

Such a combination of active substances ensures the ab-
sence of adaptation of microorganisms to the biocidal action
of Anolyte ANK, and the low total concentration of active
oxygen and chlorine compounds guarantees complete safety
for humans and the environment during prolonged use. The
loss of antimicrobial properties of Anolyte ANK during stor-
age is due to the reactions of mutual neutralization of the
majority of metastable chlorine-oxygen and hydroperoxide
oxidants, which have the higher rate, the higher the total
mineralization of Anolyte ANK. Reactions of this type, in
particular, include the processes of interaction of hypochlo-
rous acid with hydrogen peroxide (HCIO + +H,02 — 021 +
+H20 + HCI), hydrogen peroxide with ozone (H,0, + O, =
=20, + H,0) and a number of others.

Scientific and technical cooperation within the frame-
work of licensing agreements with MONSANTO, BAT-
TELLE MEMORIAL INSTITUTE and PURICORE, which
began in 1995, has helped to understand the issues of the
chemical composition and functional properties of Anolyte
ANK. The main participants in this cooperation and its ide-
ological core are the authors of this article, chemists-tech-
nologists Svetlana Panicheva and Vadim Panichev.

After the laboratories of the MONSANTO company
had confirmed the presence of hypochlorous acid, hydrogen
peroxide, ozone, chlorine dioxide and some accompanying
compounds, as well as the absence of hypochlorite ions in the
Anolyte ANK, the question arose about the mechanism of the
coexistence of antagonist compounds in Anolyte ANK. The
experiments have shown that with various options for mixing
solutions of hypochlorous acid and hydrogen peroxide, mu-
tual neutralization occurs, in accordance with the above reac-
tions. It was suggested that in the initial period of the anolyte
existence (from several minutes to several tens of minutes)
gaseous products of electrochemical reactions dissolved in
it, due to the interaction with which and under the electro-
static protection of which the antagonist compounds could
form around themselves protective structures of electrically
oriented water molecules. Calculations have shown that such
dissolved gas «bubbles» should have dimensions from 15-20
to 30-50 angstroms. The search for these hypothetical bub-
bles by various methods (EPR, X-ray and ultraviolet spec-
troscopy, nephelometry, capillary zone electrophoresis) lasted
almost two years and, finally, was crowned with success.
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Fig. 6.3.9. Treatment with Anolyte ANK of troops who have been

in microbiological or chemical contaminated zone, as well as
of all their equipment and clothing. The specialists of the Battelle
Memorial Institute (USA) have found that it takes 30 minutes
to kill anthrax spores by 0.5 % sodium hypochlorite solution, and
a few seconds by 0.035 % Anolyte ANK (with 14 times less active

substances concentration). Marine Corps Base Camp Lejeune, USA.

The funny thing about this search story was that the se-
cret of the bubbles lay on the surface. Two of the authors of
the article in Moscow, at VNIIIMT, a week before the con-
firmation of the hypothesis in the laboratory of MONSAN-
TO, USA, Saint-Louis, decided to vacuumize the anolyte
and see if there was a difference in the «boiling» pressure
with ordinary water. It turned out that the difference was
huge — more than 0.25 kgf/cm2. At the same time, unlike
water, where the centers of gas release (embryos) were lo-
cated on the walls of the vessel, gas release in the anolyte
began uniformly throughout the volume with the amount of
released gas greater than that assumed by calculation, refer-
ring to the tabular data on solubility.

During 1998-2002, in cooperation with the BATTELLE
Memorial Institute, Anolyte ANK generator was designed to
meet requirements of the US Marines to the field equipment
(Fig. 6.3.9) used for chemical and biological decontamina-
tion of troops and equipment. After assembly and success-
ful testing of Anolyte ANK generator, US Marines have
been trained installing and operating it in the field. Also,
the result of cooperation with the BATTELLE Institute was
the confirmation of superiority of the biocidal efficiency of
Anolyte ANK (trademark ECASOL) in comparison with
sodium hypochlorite solution with a concentration of hy-
pochlorite ions fourteen times exceeding the concentration
of active substances in Anolyte ANK.

In 1999, the department of electrochemical medical
equipment of NPO EKRAN began preparation of the docu-
mentation required to obtain a pharmacopoeial monograph
for Anolyte ANK as a remedy. The primary document for
the beginning of the workswasthe report of the All-Russian
Research Institute of Disinfectology (VNIID) on the results




of laboratory studies of the effectiveness of electrochemi-
cally activated solution — neutral anolyte (ANK), produced
by STEL-10N-120-01 device.

In 2000, studies on the ability of the Anolyte neutral
ANK drug with an oxidants content of 0.05% to induce
chromosomal aberrations in the bone marrow cells of mice
were carried out at the Russian Cancer Center of the RF
Academy of Medical Sciences under the general supervi-
sion of Professor D. E. Zaridze, the Director of the Research
Institute of Carcinogenesis, Corresponding Member of the
Russian Academy of Medical Sciences. The potential muta-
genicity of the Anolyte neutral ANK drug was also experi-
mentally studied. The general conclusion based on the re-
sults of the studies performed was as follows: The Anolyte
neutral ANK solution studied in accordance with the Meth-
odological Recommendations of 1998 does not possess cy-
togenetic toxicity.

In 2002, a study of the allergenic properties of the
Anolyte neutral ANK solution was carried out under the
leadership of Ph. D.V. E. Lappo at the All-Russian Scien-
tific Research and Testing Institute of Medical Technology
of the RF Ministry of Health, in the Department of Toxi-
cological Testing and Research of Materials and Medical
Products.

Investigations of the effectiveness of the therapeutic ac-
tion of Anolyte neutral ANK in infected burns of rats were
carried out at the Research Institute of Experimental Cardi-
ology of the Russian Cardiological Research and Produc-
tion Complex of the RF Ministry of Health in the labora-
tory of drug toxicology under the leadership of Professor
E.V. Arzamastsev. In the same laboratory, the effect of the
Anolyte neutral ANK drug on the DNA repair system in the
SOS chromotest was studied, as well as the embryotoxic
and teratogenic properties of the Anolyte neutral ANK drug
and its effect on reproductive function.

In 2001, investigations of the immunotoxic properties of
the Anolyte neutral ANK electrochemically activated solu-
tion were carried out at the Medical Radiological Scientific
Center of the Russian Academy of Medical Sciences under
the general guidance of Professor A.F. Tsyba, the Director
of the MRRC RAMS.

At the Research Institute of Experimental Cardiology of
the Russian Cardiological Research and Production Com-
plex of the Ministry of Health of the Russian Federation in
the laboratory of drug toxicology under the leadership of
Professor E. V. Arzamastsev investigations of the effective-
ness of the therapeutic action of Anolyte neutral ANK in
infected burns of rats were carried out.

In the same laboratory, the effect of the Anolyte neutral
ANK drug on the DNA repair system in the SOS chromot-
est was studied, as well as the embryotoxic and teratogenic
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properties of the Anolyte neutral ANK drug and its effect on
reproductive function.

The result of all successfully completed scientific and
experimental studies was the pharmacological monogra-
phy of the enterprise (NPO EKRAN) FSP 42-0664792406
dated 27.10.2006. This pharmaceutical monography was
approved by registration certificate No. LS-002150 of the
Federal Service for Surveillance in Healthcare and Social
Development of the Russian Federation for neutral Anolyte
ANK, used as a drug in the form of a solution for local and
external use.

See below a fragment from the Instructions for
medical use of the ANOLYTE NEUTRAL ANK drug
(ANOLYTUM NEUTRALIUM ANK).

1. Pharmacotherapeutic group: antiseptic. Code ATX
DOSAX.

2. Pharmachologic effect: Anolyte neutral ANK is an
aqueous solution of a diluted sodium chloride solution
passed through an electrochemical reactor producing
chlorine-oxygen and hydroperoxide oxidants (hypochlo-
rous acid, hypochlorite ion, active oxygen compounds).
Anolyte neutral ANK is non-toxic, has a high reaction
and catalytic activity at a low concentration of active
substances, disinfecting effect, washing and anti-inflam-
matory properties. Anolyte neutral ANK accelerates the
healing of infected purulent wounds.

3. Pharmacokinetics: active substances of Anolyte neutral
ANK when applied topically, do not have a resorptive
effect on the body.

4. Indications: Treatment of the skin, skin folds, mucous
membranes in order to disinfect and remove organic
impurities (sweat, sebaceous matter, other impurities).
Treatment of infected wounds, prevention of wound in-
fection.

Data obtained by the BATTELLE Memorial Institute
(USA) regarding the sporicidal activity of Anolyte ANK
were tested on anthrax strains and fully confirmed at the
Scientific Research Institute of Microbiology MORF (Ki-
rov, E. V. Pimenov, 2002). As a result, the use of Anolyte
ANK is recommended for processing the premises of the
Institute. At the Virology Center of the Research Institute
of the RF Ministry of Defense (Sergiev Posad, V.Bondar-
ev, V.Maksimov, Yu. Semin,2001) high virucidal activity
of Anolyte ANK was ascertained. In the Central Forensic
Medical Laboratory of the Ministry of Defense of the Rus-
sian Federation (Moscow, V.V. Kolkutin, 1999), studies
were carried out and recommendations were developed for
the use of Anolyte ANK for the purpose of express preser-
vation (embalming) of corpses and remnants for subsequent
genetic examination, as well as for disinfection of sectional

[chapter 6] 353



ELECTROCHEMICAL ACTIVATION

halls of forensic and pathological and anatomical labo-
ratories. The first practical experience of using Anolyte
ANK for these purposes was acquired almost immediately
after the end of the research: STEL-10N-120-01 devices
worked at Regalia, in Roslyakovo and produced Anolyte
ANK, which compared favorably with formalin in that it
did not destroy the DNA structure, simultaneously stop-
ping the action of enzymes and destroying microflora of
all types and forms.

Summarizing the laboratory research data accumulated
over almost a decade and a half, confirmed by information
on the practical use of Anolyte ANK in medical and pro-
phylactic institutions in Russia, Academician of the Russian
Academy of Medical Sciences, Director of VNIID Profes-
sor M. G. Shandala expressed his opinion in a letter ad-
dressed to B.1. Leonov, Director General of NPO EKRAN,
No. 1-01/167 dated March 3, 2006: «Dear Boris Ivanovich!
We hereby inform you that the virucidal activity of electro-
chemically activated agents (anolytes produced by STEL-
type devices) confirmed by the state registration in the Rus-
sian Federation indicates their disinfecting activity against
all known viruses — human pathogens, including viruses
of enteral and parenteral hepatitis, HIV, poliomyelitis, ade-
noviruses, atypical pneumonia viruses (SARS), human and
H5N1 avian influenza, herpes and othersy.

In the course of work on the improvement of the Anolyte
ANK [28-30], the scientific results of studies of the antibac-
terial defense mechanism created by Nature and functioning
in the internal environment of humans and animals for mil-
lions of years were analyzed.

It is known [43-49] that the leading role in the bacte-
ricidal action of neutrophils belongs to hypochlorous acid
(HCIO), produced by phagocytic cells. During a respiratory
explosion, up to 28 % of the total amount of oxygen con-
sumed by neutrophils is spent on the formation of HCIO.
The formation of HCIO in neutrophils occurs from hydro-
gen peroxide and chloride ions. The catalyst in this reaction
is myeloperoxidase (MPO) H,0, + CI" — [Cat(MPO)] —
— HCIO + OH [43,44].

Hypochlorous acid dissociates in an aqueous me-
dium to form hypochlorite anion and hydrogen ion:
HCIO «H" + ClO~.

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

The formation of H,O, and HCIO in a short period of
time (fractions of a second) in a small volume of an aqueous
medium (fractions of a microliter), i. e., in the volume of the
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active zone of phagocytosis, is inevitably accompanied by
reactions of spontaneous decay and interaction of transfor-
mation products of these compounds with the formation of
active particles, similar to those which are formed during
radiolysis or electrolysis of water.

The spontaneous decomposition of hydrogen peroxide
in an aqueous medium produces compounds with very high
antimicrobial activity (the corresponding chemical reac-
tions are given in parentheses): HO,” — hydroperoxide
anion (H,0, + OH" — HO, + H,0); O,> — peroxide anion
(OH" + HO, — O,* + H,0); O, — superoxide anion
(0, +H,0,— O, + OH + OH"); HO," — hydrogen per-
oxide radical (HO" + H,O, — H,0 + HO,’); HO, — hydro-
gen superoxide (O, + H,O — HO, + OH). At the same
time, the formation of an extremely reactive singlet oxygen
'0, is possible: (CIO” + H,0, — '0, + H,O + CI). It has
been experimentally confirmed [43, 44] that the molecular
oxygen radical ion O, participates in phagocytosis reac-
tions, one of the ways of formation of which may be as
described above.

It is known [43—49] that in an aqueous medium in the
presence of HCIO and ClO™ the formation of active free
radicals is possible: C1O*, CI', HO": (HCIO + CIO™ — CIO" +
+ CI" + HO"). Moreover, from the standpoint of the modern
theory of catalytic processes, the formation of an intermedi-
ate activated complex with the participation of myeloper-
oxidase as a catalyst is also possible. The decomposition of
this complex is accompanied by the formation of O*, there-
turn of the catalyst to its original state, and the acidification
of the medium: HCIO + CIO- — [HCIO < Cat(MPO) «
< CIOJ2CI- + 20" + H'.

Active hypochlorite radicals C1O" can take part in the
reactions of formation of atomic oxygen (O°) and hydroxyl
radical (HO"): C10" + CIO~+ OH™ — CI" + 20" + OH". Fur-
ther development of the chain occurs during the formation
of atomic chlorine: OH' + CI' — C1*+ OH".

The resulting radicals, atomic oxygen take part in the
destruction of microorganisms, interacting with biopoly-
mers capable of oxidation, for example, in accordance with
the reactions: RH, + OH" — RH' + H,0; RH, + CI' — RH" +
+HCL; RH, + 0" — RH" + OH".

The metastable mixture of compounds formed in the
process of phagocytosis is a very effective means of kill-
ing microorganisms, since it has many spontaneously re-
alized opportunities for irreversible disruption of the vital
functions of biopolymers of microorganisms at the level of
electron transfer reactions. Metastable particles with differ-
ent values of the 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 harming the




cells of human tissues or those of other higher organisms, i.
e. somatic animal cells in the multicellular system.

It is the fundamental difference in the structure and liv-
ing conditions of the cells of these life forms. The cells of
higher organisms in the process of vital activity, for exam-
ple, in oxygenase reactions of the functioning of cytochrome
P-450, during phagocytosis during adhesion and immobili-
zation of microbial cells, produce and use a number of high-
ly active oxidants. These cells have a powerful chemical
antioxidant defense system that prevents the toxic effects of
such substances on vital cellular structures.

The antioxidant properties of somatic cells are associ-
ated with the presence of a powerful three-layer lipoprotein
shell (peplos), which contains diene conjugates (—C=C—)
and sulfhydryl groups (SH—) with electron donor properties.
Microorganisms do not have powerful antioxidant defense
systems with the participation of these chemical groups.

All somatic cells of animal organisms are heterotrophs:
their trophism depends on the presence of nutrient compo-
nents in the extracellular environment: glucose, amino ac-
ids, fatty acids. The biological well-being of a somatic cell
depends on the place it occupiesin the process of distribut-
ing the trophic functions of all elements of the multicellular
system (a cell supports another cell). The trophism functions
of animal cells are subject to the law of interchangeability.
If the trophism of one single cell is disturbed, then this dis-
turbance can be corrected by neurotrophic regulation, endo-
crine regulation, the function of neighboring cells, repara-
tive processes, the nutritional function of the blood, etc.

All microbial cells are autotrophs, and their nutrition de-
pends 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 vulner-
ability of a microbial cell is its autonomy. Comparison of
the known scientific data [43-49] with the chemical com-
position of active substances of electrochemically activated
Anolyte ANK has made it possible for the first time to for-
mulate a conclusion about the identity of active substances
of Anolyte ANK and those of a metastable substance formed
during phagocytosis [50].

Thus, in 2003 it was shown [50] that the effectiveness
of metastable el ectrochemically activated solutions, which
manifests itself, among other things, in their ability to
prevent the appearance of resistant microflora, is due to
fundamental differences between representatives of the
micro- and macrobiological world. It became clear that
the use of chemically stable disinfectants to combat repre-
sentatives of themicroworld isaroad to nowhere. Onecan

INVENTIONS, SYSTEMS, TECHNOLOGY

endlessly compose new (increasingly expensive) combina-
tions of reagents from the same classes of stable xenobi-
otic chemicals that persist in warehouses and do not dete-
riorate during transport, but it should be understood that
THE DEAD WILL NEVERWIN THE LIVING. Therate
of chemical interconversion of active particlesin inorgan-
ic metastable systems is orders of magnitude higher than
the rate of any, including adaptive, biochemical reactions
in microorganisms. This is the reason for the absence of
resistant microflora to metastable anolytes.

Studies of the relationship between the total minerali-
zation of anolyte and its physicochemical properties have
been conducted for several years.

Fig. 6.3.10 shows the general dependence of the electri-
cal conductivity of aqueous solutions of various inorganic
electrolytes — chlorides, sulfates, carbonates, nitrates of
alkali and alkaline earth metals, corresponding acids and
bases, on their concentration in an aqueous solution (shaded
area 1). In dilute electrolyte solutions (less than 1 g/l), small
changes in the concentration of dissolved substances lead
to significant shifts in the specific conductivity of the so-
lution, which indicates the presence of a large number of
water molecules that do not participate in the formation of
hydration shells around charged particles (ions). For more
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Fig. 6.3.10. The dependence of specific conductivity (1) and
average distances between ions (2) from the total mineralization
of electrolyte solutions.

Legend:

areas s; p,; d; f— highlighted with colors correspond to anolytes
of different mineralization, with the same concentration of oxidants
(500 mg/l).

Parameter variation: «>» — more, «<» — less.

Antimicrobial and antiviral activity: s > p > d> f.

Corrosion activity: s <p <d <f.

Time of maintenance of sporicidal activity: s > p>d > f.
Sediment after drying: s <p <d <f/

Smell: s <p <d <f.
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concentrated electrolyte solutions (at concentrations above
1 g/l), on the contrary, a relatively small change in elec-
trical conductivity is observed with a significant change in
concentration. This indicates that the hydration shells sur-
rounding charged particles in solution are in close interac-
tion with each other and the degree of their interpenetration
increases with an increase in the concentration of electro-
lyte ions. These representations are illustrated by curve 2 in
Fig. 6.3.10, which characterizes the theoretically calculated
distances between the centers of electrolyte ions in solution,
depending on their concentration.

Curve 2 is a kind of indicator of the structural properties
of solutions.

The structure of a solution is understood as a relative-
ly stable in space and time order in the arrangement of
dissolved particles and water molecules interacting with
each other, relative to an arbitrarily chosen particle, cor-
responding to their most probable distribution. There is a
well-known postulate about the electroneutrality of a hy-
drated ion, put forward by L.Pauling, one of the leading
specialists in the theory of chemical bonding. According
to this postulate, the charge of an ion is redistributed over
the hydrogen atoms of the water molecules surrounding
the ion. The concept of the donor-acceptor nature of the
interaction between an ion and water molecules is gen-
erally accepted. When an ion is hydrated, a kind of neu-
tralization and redistribution of its charge occurs over the
water molecules surrounding the ion. The most important
consequence of this is the ability to represent an ion as a
kind of neutral particle or as a complex atom with filled
electron orbitals.

Thus, an ion in solution can be likened to an atom of a
noble gas with the same number of electrons and the same
mass. The theoretical concept developed by G.A. Krestov
[51] has made it possible to explain the various features of
the processes of transformation of substances during their
transition into a solution.

The redistribution of the ion charge aso affects water
molecules in the region of distant hydration. It is quite ob-
vious that the displacement of a part of the electron den-
sity from the water molecules closest to the cation creates
a deficit of it on these molecules, which will be partially
covered by the displacement of the other part of the electron
density from the next water molecules, etc. Near anions, the
displacement of a part of the electron density is in the op-
posite direction.

The reason for these displacements is the same: the ten-
dency to achieve a state of equilibrium corresponding to a
minimum of energy. The defining elements of the structure
of a solution are the coordination of water molecules around
a dissolved particle, as well as all types of interactions.
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Fig. 6.3.11. The ratio of the amount of salt consumed for the
synthesis of 1 liter of Anolyte ANK and the concentration of
oxidants in Anolyte ANK obtained in STEL devices.

1 — Anolyte ANK of the first generation, obtained in STEL-YUN-
120-01 devices. Salt consumption to oxidant concentration
ratio: 5.0:0.5 = 10. There are approximately 10 times more
ballast substances than active substances.

2 — Anolyte ANK of the second generation, obtained in STEL-ANK-
PRO type devices. Salt consumption to oxidant concentration
ratio: 1.0:0.5 = 2. Ballast substances are present in
approximately the same quantity as active substances.

3 — Anolyte ANK of the third generation, obtained in the STEL-
ANK-SUPER type devices. Salt consumption to oxidant
concentration ratio: 0.6: 0.5—1.

There are no ballast substances.

The hydration of charged particles in solutions is also
subject to the same factors. The structure of the solution
and the hydration of particles in it turn out to be closely re-
lated to each other. During the hydration of monatomic un-
charged particles weakly interacting with water molecules,
the destruction of old water is additionally changed due
to the rotational degrees of freedom of charged particles.
And when charged particles are hydrated, new structures of
bound water are also formed. Thus, during hydration, both
the structure of water and that of the reagents themselves
change. In essence, the change in the properties of particles
during the formation of a solution is determined by their
structural changes, and therefore the structure determines
the energy of the system, steric factors, the rates of proc-
esses and the state of equilibrium.

In the process of obtaining an electrochemically acti-
vated solution, it is important to ensure the hydration of the
newly formed associates of highly charged reagents (com-
pounds) directly in the diffuse part of the double electric




layer of the electrode, i. e., in the zone where the electric
field strength reaches several million volts per centimeter.
At the same time, the greatest directional change in the
structure of the solution is provided.

As aresult of the research, it was found that the lower
the total mineralization of the solution of oxidants, the more
clearly manifests itself the metastability factor, the factor of
the electrochemically activated medium, which determines
the success and safety of using the electrochemically acti-
vated solution.

STEL devices of the first generation (STEL-1 ON-120-
01 type) provide Anolyte ANK with the total mineralization
in the range from 2 to 5 g/1 with an oxidant content of 500
mg/l. This area on curve 1 (Fig. 6.3.10) is marked with the
letter d and highlighted in yellow. Almost all solutions of
disinfectants including hypochlorite, as well as solutions
from devices simulating STEL systems and called by their
authors electrochemically activated are on curve 1 in the f
area marked in red, that is, they are not actually activated.

Even if they are produced according to the Anolyte ANK
synthesis technology described above, they lose their anom-
alous activity in a fairly short time, turning into a solution of
hypochlorite and hypochlorous acid. Of course, such a solu-
tion is antimicrobial, but unlike electrochemically activated
one, it does not have sporicidal activity, has a characteristic
chlorine smell and, when used for water disinfection, forms
chlorination by-products, in particular, chloroform.

Anolyte ANK from STEL-ANK-PRO devices on curve
1 conductivity — concentration is located in the area p
marked in green and occupies the space above line 2. The
low total mineralization of this anolyte with a high specific
content of oxidants determines the high stability of existing
in the solution molecular complexes with a hydrogen bond,
the components of which can be not only molecules in the
ground state, but also ions, free radicals, molecules in an
excited state (exciplexes), which in turn are hydrated (the
phenomenon of distant hydration), turning into electrically
neutral aqua complexes [51, 52].

An increase in the stability of aqua complexes and a de-
crease in the charge density of metastable particles are the more
noticeable, the lower the concentration of ions in the solution.

When disinfecting solid porous surfaces with electro-
chemically activated solutions with a salt content even at
the level acceptable in Anolyte ANK, the salt contained in
the solutions remains on the treated surfaces after they dry
and accumulates over time. The salt layer on the surface,
being hygroscopic, absorbs moisture from the air. Such a
surface becomes wet, «sweatsy, and wet surfaces are known
to be a favorable environment for the growth of microorgan-
isms. To a greater extent, the above applies to solutions of
hypochlorites, since they are usually used in concentrations
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ten times higher than electrochemically activated solutions.
The presence of chlorides increases the chemical corrosion
of metals, in particular, metal equipment in the medical and
food industries, as well as metal pipelines used to transport
water to the consumer. An increase in the salt concentration
in the electrochemically activated anolyte contributes to
equilibrium displacement towards the formation of molecu-
lar chlorine, thereby increasing the corrosive activity of the
solution, its destructive effect on polymeric materials, met-
als, and gives the solution a characteristic chlorine smell.

On the contrary, a decrease in the salt content in the elec-
trochemically activated anolyte leads to an increase in the
proportion of reactions of the formation of active oxygen
in the process of electrochemical synthesis, a significant
decrease in the corrosivity of the solution, and a decrease,
up to complete disappearance, of the chlorine odor. Com-
parison of the results of studying Anolytes ANK of differ-
ent mineralization shows the advantage of low-mineralized
solutions in preventing biochemical corrosion. This is pri-
marily due to the synergistic activity of the antimicrobial
effect of hypochlorous acid against the background of the
oxidative activity of dissolved oxygen and leads to the re-
moval of old bio-deposits, as well as to the prevention of
the growth of new biofilms while reducing corrosion and
biocorrosion.

On the way of improving Anolyte ANK, the tasks were
solved of enhancing antimicrobial activity while reducing
corrosiveness, reducing the content of ballast substances
(sodium chloride), reducing the smell of chlorine-oxygen
compounds from weak to vanishingly weak, increasing the
storage time of Anolyte ANK without losing the properties.
To solve these problems, original theoretical and experi-
mental studies were used, based on the fundamental prin-
ciples of the theory of solutions, nonequilibrium thermo-
dynamics, chemistry of peroxide compounds, kinetics of
electrochemical reactions.

Fig. 6.3.12. Comparison of the corrosiveness of Anolyte ANK
produced in a STEL-10N-120-01 device with an oxidant
concentration of 500 mg/l and a total mineralization of 5 g/l
(photo on the right) and Anolyte ANK produced in a STEL-ANK-
PRO device with an oxidant concentration 500 mg/l and total
mineralization 1.2 g/l (left photo) after 25 hours.
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By 2011, as a result of two years of experiments with
newly designed electrochemical MB elements incorporated
diaphragms made of extruded ultrafiltration ceramics, elec-
trochemical systems of varying degrees of complexity have
been built. Those systems made it possible to achieve the
targeted parameters of the Anolyte ANK bringing it sig-
nificantly closer to the concept of «Perfect Disinfectanty.
The completion of these works took place in the premises
of Delfin Aqua LLC, with which employees of the Vitold
Bakhir Electrochemical Systems and Technologies Institute
worked under license agreements for four years (from Sep-
tember 2011 to November 2015). As a result of those works,
the pilot models of STEL-ANK-SUPER systems were cre-
ated, and Anolyte ANK SUPER of various concentrations
was granted the RF Registration certificates.

This type of Anolyte ANK, called Anolyte ANK SUPER
and produced by the first generation of STEL-ANK-SUPER
devices, occupies space in the p area in Fig. 6.3.10 below
line 2.

After the termination of cooperation with Delfin Aqua
LLC and designing in 2016 of the new types of MB elec-
trochemical cells, with the performance approximately ten
times higher than that of previously existing analogues,
the only manufacturer of original STEL-ANK-SUPER de-
vices (Fig. 6.3.13-6.3.15) with new generation of the MB
elements in Russia is the Vitold Bakhir Electrochemical
Systems and Technologies Institute and abroad is the Blue
Safely company, which produces unique automated small-
sized electrochemical systems that provide the highest level
of microbiological protection of dental offices with com-
plete safety of patients, staff and the environment.

A gradual approach to the «perfect» anolyte took place
along the way of reducing its total mineralization while
maintaining a constant concentration of oxidants, including
by increasing the proportion of hydroperoxide oxidants in
the solution.

STEL-ANK-SUPER, mass production of which started
in 2016, produce Anolyte ANK SUPER with properties that
are as close to perfect as possible, and further improvement of
which is not currently possible due to limitations caused by the
physical nature of metastable compounds (active substances).
Anolyte ANK, for which the authors have retained the name
«ANOLYTE ANK SUPER» (area s in Fig. 6.3.10) is the most
perfect product of this type, since the content of ballast ions of
sodium chloride is vanishingly small. But the differences in
the basic properties and parameters of Anolyte ANK SUPER
from areas s and p (Fig. 6.3.10) are much smaller than between
Anolyte ANK SUPER and Anolyte ANK.

The corrosive ability of Anolyte ANK SUPER from the
s and p areas is less pronounced than that of Anolyte ANK
of the second generation (p) obtained in the STEL-ANK-

Fig. 6.3.13. STEL-ANK-SUPER-100 Device. The Vitold
Bakhir Electrochemical Systems and Technologies

Institute, Moscow, 2019.

PRO device, not to mention the first generation of Anolyte
ANK (d) obtained in the STEL- 10N-120-01, which is
clearly shown in Fig. 6.3.12. Close functional and physi-
cochemical parameters of Anolyte ANK SUPER from the
s and p areas allow us to speak of it as one and the same
solution. Anolyte ANK SUPER has a good cleaning ability,
has a very weak odor of chlorine-oxygen oxidants, actively
reacts with ethyl alcohol, converting it into peracetic acid,
leaves no residue on a smooth surface after drying when
spraying, the smell of chlorine is completely absent, off-fla-
vors practically disappear instantly, the air feels fresh, like
after rain. The retention time of the sporicidal activity of
Anolyte ANK SUPER from the s and p areas is higher than
that of Anolyte ANK from the p area. The main achieve-
ment on improving Anolyte ANK SUPER is the creation
in 2017 of electrochemical systems, which rationally com-
bine the advantages of MB elements of the 2016 standard
with fundamentally new technological solutions that allow
for providing high-quality physical and chemical prepara-
tion of source water, saline solution and produce a solu-
tion of oxidants with minimal energy and time consump-
tion. New technological solutions have made it possible to
significantly unify the electrochemical systems of STEL,
AQUACHLOR, ECOCHLOR and EMERALD [52], multi-
ply the productivity of each of the electrochemical systems
in terms of the final product, while improving its quality.
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Fig. 6.3.14. STEL-ANK-SUPER-100 Device. The Vitold
Bakhir Electrochemical Systems and Technologies

Institute. Moscow, 2018.

The above mentioned information about anolytes to a large
extent describes the solutions with chlorine-oxygen and
hydroperoxide oxidants mixture concentration in the range
from 100 to 500 mg/1, which is standard for medical person-
nel, although similar solutions with oxidants concentrations
from 10 to 8000 mg/1 obtained using various technological
schemes are equally widely used in various fields, including
healthcare.

However, based on the test results obtained by the Institute
of Theoretical and Experimental Biophysics from Pushchino
on Oka in the framework of grants from the Russian Science
Foundation (RSF) [52-56], below the s area in Fig. 6.3.10 there
is an even more mysterious and full of surprises area of electro-
chemically activated water and solutions of ultra-low minerali-
zation. The electrical conductivity of the studied aqueous solu-
tions is in the range from 3 to 5 puS/cm, i. e., the concentration
of dissolved electrolyte ions does not exceed 5 mg/1.

In this case, the ORP of Anolyte A is close to the cor-
responding parameter of hydrochloric acid with a concen-
tration of 36 g/l, and that of Catholyte K is close to the
value of the ORP of a sodium hydroxide solution with a
concentration of 40 g/l. That is, if the activity of electrons
is equal, measured by the value of the redox potential on
the platinum electrode relative to the reference electrode
[57-59], in a one-molar solution of acid and Anolyte A of
distilled water, as well as in a one-molar solution of alkali
and Catholyte K of distilled water, the difference in con-
centration between chemically stable and electrochemically
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activated solutions is approximately ten thousand times. It
is on this phenomenon that the technological scheme for the
use of electrochemically activated dilute aqueous solutions
and a number of other fluids is based.

In conclusion, it makes sense to briefly characterize
Anolyte ANK SUPER, as well as to outline express ways to
control its authenticity.

Anolyte ANK SUPER is a broad-spectrum disinfectant
(against bacteria, mycobacteria, viruses, fungi, spores), to
which microflora is not able to develop resistance, harmless
to humans and animals, environmentally friendly, universal
and safe in any application (irrigation, immersion, wiping,
soaking, aerosol, foam and ice). Active substances of Anolyte
ANK SUPER are a mixture of oxidants, equivalent in com-
position to those formed in the organisms of living beings
during phagocytosis (destruction of foreign substances by
phagocytes). It is approved for the use in healthcare, food
industry, veterinary, agriculture and other areas in Russia and
foreign countries (USA, Germany, Italy, Bulgaria, UAE, Vi-

AALLALLE LA

Fig. 6.3.15. STEL-ANK-SUPER-1000 (AQUACHLOR-600)
Device. Vitold Bakhir Electrochemical Systems and Technologies
Institute. Moscow, 2019.
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etnam) where Anolyte ANK SUPER is known under other
trade names.

Anolyte ANK SUPER is produced by STEL-ANK-SU-
PER electrochemical devices, developed in 2012 under the
leadership of V.M. Bakhir, Doctor of Engineering, Profes-
sor (the author of all known STEL-type devices) at the Elec-
trochemical Systems and Technologies Institute.

The starting components of Anolyte ANK SUPER are
sodium chloride salt, purified water and electricity.

Active substances of Anolyte ANK SUPER are repre-
sented by chlorine-oxygen and hydroperoxide oxidants:
hypochlorous acid, hydrogen peroxide, ozone, and singlet
oxygen. Anolyte ANK SUPER, when dry, does not leave
a residue on smooth surfaces, does not initiate corrosion of
metals, is practically odorless.

Long-term (more than 25 years) use of Anolyte ANK,
the predecessor of Anolyte ANK SUPER, in healthcare fa-
cilities without switching to other disinfectants, has demon-
strated the complete absence of resistivity in microorgan-
isms to this agent, due to its metastability properties.

Unlike Anolyte ANK with the total concentration of
dissolved substances up to 5 g/1 and the shelf life with
sporicidal activity not exceeding five days, Anolyte
ANK SUPER has a mineralization corresponding to
fresh drinking water and a shelf life with sporicidal ac-
tivity up to 6 months, which has been tested in Russian
and foreign credible organizations. After use, Anolyte
ANK SUPER turns into ordinary fresh water, which
eliminates the need for its neutralization or disposal.

One of the main secrets of Anolyte ANK SUPER is
the technology of its synthesis in STEL-ANK-SUPER de-
vices, manufactured by the Vitold Bakhir Electrochemical
Systems and Technologies Institute according to TU 3614—
017-77350578-2016.

The unique technology of electrochemical synthesis
enables the long-term preservation of antagonist sub-
stances in the solution: hypochlorous acid with accompany-
ing chlorine-oxygen compounds and hydrogen peroxide with
accompanying hydroperoxide compounds. It is this mixture
of oxidants that is produced by phagocytes in living Nature,
existing for only a few milliseconds, while in Anolyte ANK
SUPER these compounds do not «see» each other under
long-term storage due to powerful ion-hydrate shells sur-
rounding active charged molecular structures acting together
only when Anolyte ANK SUPER comes into contact with the
processed objects of animate and inanimate nature.

It is quite easy to verify the authenticity of Anolyte
ANK SUPER-500 with an oxidant concentration of 500
mg/1 in field conditions.

1. It is necessary to measure the concentration of dissolved
substances using the simplest device — a conductom-
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eter or TDS-meter (from the English «Total Dissolved

Solids»). If the concentration of dissolved substances

— electrolytes is more than 0.9 g/1 (900 ppm), then this

solution is not Anolyte ANK SUPER.

If the concentration of solutes is equal to or less than
0.9 g/1, then the concentration of oxidants should be measured.
2. The exact method for measuring the concentration of

oxidants is the iodometric titration method, which re-
quires special laboratory equipment and chemical rea-
gents. However, for a rough estimate, it is sufficient to
use test strips (for example made by HACH Company)
to measure the concentration of oxidants in terms of ac-
tive chlorine from 0 to 800 mg/1.

Moreover, one can estimate the concentration of oxi-
dants using a simple reagent — potassium iodide. A small
amount of potassium iodide powder with a spatula or at
the tip of a penknife is introduced into a glass with 100—
150 ml of the test solution. The behavior of the powder
granules is observed through the walls of the glass. If af-
ter some time they settle and form a colored dark brown
layer at the bottom of the glass, then the concentration of
oxidants is equal to or more than 500 mg/l. If the entire
volume of liquid in the glass acquires a less intense color,
then the concentration of oxidants in the solution is less
than 500 mg/I.

So, if it turns out that the concentration of oxidants is
below 500 mg/1, then this solution is not Anolyte ANK SU-
PER. If the concentration of oxidants in the solution is equal
to or greater than 500 mg/1, then another test should be per-
formed: the pH level measurement of the solution.

3. One can measure pH which shows the activity index of
hydrogen ions using a portable or laboratory pH meter.

If the pH of the solution is below 5.0 or above 6.5, then
one can be sure that this solution does not contain a mixture
of chlorine-oxygen and hydroperoxide oxidants and con-
tains active substances represented only by chlorine-oxy-
gen compounds, which does not allow it to be considered
Anolyte ANK SUPER. At the same time, it should be borne
in mind that with an increase in pH above 6.5, the concen-
tration of the least active form of chlorine-oxygen com-
pounds represented by sodium hypochlorite proportionally
increases in the solution.

The scope of application of electrochemically activated
solutions is constantly expanding. In particular, it is evi-
denced by the constantly growing number of links in any
search engine by the words «electrochemical activationy,
which has far exceeded 20 million. In this regard, the au-
thors will gratefully receive information on new areas of
application of electrochemically activated solutions and
will also try to answer questions from interested people and
companies.
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A very short list of official documents regulating the use of STEL electrochemical devices of all
types with MB (FEM) elements and their products.

1. Certificate of state registration No. RU. 77.99.88.002. E. 006350.08.13 of the Customs Union of the Re-
public of Belarus, the Republic of Kazakhstan and the Russian Federation dated 01.08.2013 for the disin-
fectant agent Anolyte ANK SUPER produced by STEL-ANK-SUPER type devices manufactured by Delfin
Aqua LLC. Ceudemenvcmeo o cocyoapcmeennou pecucmpayuu Ne RU. 77.99.88.002. E. 006350.08.13
Tamoorcennoeo Cowsa Pecnybnuxu Benapyco, Pecnybonuxu Kasaxcmarn u Poccuiickoti @edepayuu
om 01.08.20132. na cpeocmeo Ooesunpuyupyrowee «Anonum AHK CVYIIEP», svipabamwvisaemoe
vemanogxkamu muna « CTOJ-AHK-CYIIEPy, uzeomogumenst OOO «/lengpun Axeay.

2. Registration certificate of the Russian Federation No. 77.99.1.2. U. 12139.12.09 dat-
ed 30.12.2009 for ANOLYTE ANK disinfectant produced in the STEL-ANK-PRO device (TU
9392—-042—-44464870-2008 ANOLYTE ANK Disinfectant produced by STEL-ANK-PRO de-
vices ~manufactured by Electrotechnology Laboratory LLC, Moscow. Pezucmpayuontnoe
ceudemenvcmeo PO Ne77.99.1.2. V. 12139.12.09 om 30.12.2009 na cpedocmeo Oesunguyupyioujee
«AHOJIAT AHK», svipabamuvieaemoe 8 yemanoske « CTOJI-AHK-TIPO» (TY 9392—-042—44464870-2008
«lesunguyupyrowee cpeocmeo «AHOJIUT AHK», svipabamvieaemviii ycmanoskamu muna « CTOJI-
AHK-IIPOy, npouzsooumens OO0 «Jlabopamopus snexmpomexronouuy, Mockea.

3. Certificate of state registration No. 77.99.1.2. U. 5720.6.09 dated 09.06.2009 for Neutral Anolyte ANK
disinfectant agent produced on the STEL-YUN-120-01 device manufactured by Laboratory of Electro-
technology LLC, Moscow. Ceudemenvcmeo o cocyoapcmeenuou pecucmpayuuNe 77.99.1.2. V. 5720.6.09
om 09.06.2009 2. na cpeocmaso dezunuyupyrowee «Hetimpanonoiii anonum AHK», evipabamuvieaemulii
na ycmawnoske CTOJI-FOH-120-01, npouzeooumens OO0 «Jlabopamopus 51eKmpomexHoiocuuy,
Mocxaa.

4. Sanitary and Epidemiological Conclusion No. 77.99.15.945. Clause 000088.01.03 for neutral anolyte
ANK, obtained at the STEL-YUN-120—01 device manufactured by NPO Ekran OJSC, valid from
01/27/2003 to 01/27/2008 (scope: as a product for water disinfection of centralized and decentral-
ized drinking water supply systems). CanumapHno-snudemuonocuieckoe 3akaouernue Ne77.99.15.945.
1. 000088.01.03 na anonum netimpanvuwiti AHK, nomyuaemwiti na ycmanoske CTIJI-FOH-120-01,
npousgooumens OAO «HIIO «Okpany, cpox odeiicmeusi ¢ 27.01.20032. no 27.01.20082. (obnacmo
NPUMEHEHUSL. 8 Kauecmeae cpedcmad 0ist 0e3uHpexyun 800bl YeHMpPAaIU308anHOU U OeYeHMPATU308AHHOU
cucmem nuUmMbe8020 8000CHAOIICENUS).

5. Certificate of state registration No. 77.99.28.2. U. 5222.5.05 of 17.05.2005 for anolyte aerosol pro-
duced by mobile aerosol generators MAE (TU 5156—024—54368736-05), issued by CJSC ECA-MAE,
St. Petersburg. Ceudemenvcmeo o eocyoapcmeennol pecucmpayuu Ne77.99.28.2. V. 5222.5.05 om
17.05.2005 &. Ha a3po3onb anoauma, 8bipadbamuvleaemo20 MOOUILHLIMU AIPO30TbHBIMU 2eHEPAMOPaAMU
MAE (TY 5156—024-54368736-05), evioannoe 340 «DXA-MAE», Cauxm-Ilemepoype.

6. Hygienic conclusion No. 78.1.3.515. P. 5039.6.0. for the products Anolytes AN and ANK produced on
STEL devices, manufacturer VNIIIMT, RF MH, Moscow, valid from 16.06.2000 to 16.06.2003 (scope:
as a water disinfection agent during water treatment at waterworks for potable water supply and for
decentralized water supply to the population). ['ueuenuueckoe 3axaouenue Ne78.1.3.515. I1. 5039.6.0.
Ha npooykyuio «Anonumel AH u AHK npouszsooawuecss na ycmarnoskax CTOJIy, npouzeooumens
BHUUWUMT M3 P®, Mockea, cpok oeticmausi ¢ 16.06.20002. no 16.06.2003 e. (obnacme npumeHnerus: 6
Kauecmee npenapama 07isi 0e3uH@exyuu 600bl NPU 8000N0020MOEKe HA 6000NPOBOOHLIX CIMAHYUSX OIS
XO3nUMbEBO20 8000CHAOICEHUS U 0715 OeYEeHMPATUZ0BAHHO20 B000CHADICEHUS HACENeHUS).

7. Hygienic conclusion No. 78.1.3.515. Clause 3714.5.0 for the product Catholytes (K) synthesized in
STEL-type devices, manufacturer VNIIIMT MH RF, Moscow, valid from 04/05/2000 to 04/05/2001
(scope: as an agent for alkalinizing water during water treatment at waterworks for potable water sup-
ply and disinfection of environmental objects). ['ueuenuueckoe 3axniovernue Ne78.1.3.515. I1. 3714.5.0
Ha npooykyuio «Kamonumwvr (K) cunmesupyemvle na ycmanoskax muna CTOJI», npouszsodumens
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10.

11.

12.

13.

14.

BHUUHUMT M3 P®, Mockea, cpox Oeticmaus ¢ 04.05.20002. no 04.05.2001 2. (obracmv npumerenus: 6
Kawecmee npenapama 015 nOOWelaqu8anus 800bl npu 6000N0020MOBKe HA 6000NPOBOOHBIX CINAHYUSX
07151 XO3NUMbeB020 8000CHAOIICEHUSL U Oe3UHPDeKYUU 00BEKMO8 OKpYHcarouell cpeovl).

Hygienic conclusion No. 78.1.3.515. Cl. 17678.9.99 for Anolytes AN and ANK agents produced on STEL
devices, manufacturer VNIIIMT, Moscow, valid from 09/13/1999 to 09/13/2002 (scope: as disinfectants
of waste water and pool water). I'ueuenuuecxoe saxniouenue Ne 78.1.3.515. I1. 17678.9.99 na npodykyuto
«Anonumer AH u AHK npoussoosiyuecs na ycmarnoskax CTOJI», npouszsooumens BHUUHUMT M3
P®, Mocksa, cpox oeticmeus ¢ 13.09.19992. no 13.09.20022. (obnacme npumenenus: 6 xauecmee
O0e3UHDEKMaAHMO8 CIMOUHBIX 800, 800bl OACCEUHOE).

Registration certificate No. 2919020298/0324—00 for the Automated complex for disinfection, pre-steri-
lization cleaning, sterilization of fully and incompletely immersed flexible endoscopes KADS-80—-01- EN-
DOSTERIL manufactured by Laboratory of Electrotechnology, Moscow, valid from 26.06.2000. to 03.02.
2008Pecucmpayuonnoe yoocmosepenue Ne 2919020298/0324—00 na Komniexc asmomamusuposanHulii
0114 O0e3unghexyuy, npeocmepulru3ayuoHHOU OYUCIKY, CIMEPUIU3AYUU NOTHOCMbIO U He NOTHOCHbIO
noepyxcaemvlx  eubkux  sHoockonos KAHC-80-01-«DHJOCTEPHII», npouzsooumerr OO0
«Jlabopamopus snexkmpomexrnonozauuy, Mockeéa, cpok deticmeus ¢ 26.06.20002. no 03.02.2008 a.
Certificate of Conformity No. ROSS RU. IM02. B08059 dated 20.07.2002 for the Automated com-
plex for disinfection, pre-sterilization cleaning, sterilization of fully and incompletely immersed flex-
ible endoscopes KADS-80—01- ENDOSTERIL, manufacturer Laboratory of Electrotechnology LLC,
Moscow. Cepmucghuxam coomeemcmeus Ne POCC RU. UM02. B08059 om 20.07.2002 2. ha Komnnexc
A8MOMAMU3UPOBANHBILL OJ15 Oe3UHDeKYUU, NPeOCMEPUNUZAYUOHHOU OUUCTKU, CMEPUTUIAYUUNOTHOCTBIO
U HenoIHOCMvIo nozpyrcaemvix eudkux snoockonos KAHAC-80—01-«OH/[OCTEPHII», npouzeooumens
000 «Jlabopamopus snekmpomexnonocuuy, Mocksa.

Certificate of Conformity for the Automated Complex for disinfection, pre-sterilization cleaning and
sterilization of fully or incompletely immersed flexible endoscopes KADS-80-01 ENDOSTERIL No.
02754055 dated 25.08.1998, manufactured by OJSC NPO Khimavtomatika, Moscow. Cepmugpurxam
coomeemcmeuss Ha Komniexc Aemomamuszuposannviil 01 Oe3unpexyuu, npeocmepuiru3ayuoHHol
OUUCTKUY U CINEePUNU3AYUU NOTHOCIbIO UIU HENOIHOCIbIO No2pycaemvlx 2ubkux snoockonos KAJC-
80-01 « QHHOCTEPUJI» Ne 02754055 om 25.08.1998, npouzeooumens OAO HIIO «Xumasmomamuray,
Mockaa.

Registration certificate of the Committee for New Medical Equipment MH of Ukraine on permission to
use in medical practice of Ukraine devices for electrochemical synthesis of washing, disinfecting and
sterilizing solution of neutral anolyte (ANK) STEL-1 ON-120-01 (mod. 40-01, 80-01, 120-01,250-01,
1000-01), approved by the Deputy Minister of Health Moskalenko V. F., Eos. register MH No. 973/98 dated
02.12.98. Pecucmpayuonuoe yoocmosepenue Komumema no Hogou meouyurcko mexuuxke M3 Ykpaunoi
0 paspeuienuy npuMeHeHus 6 MeOUYUHCKOU npakmuke Yxpaunsl ycmaHo8oK Oisl INeKMPOXUMULECKO20
cunmesa Morouje2o, 0esuHGUYUPYIoue2o u cmepuu3yiowe2o pacmeopa netimpansno2o anoruma (AHK)
CTOJI-1 OH-120-01 (moo. 40-01, 80-01, 120-01,250-01, 1000-01), ymeepacoeHnoe 3amecmumenem
Munucmpa 30pasooxpanerusi Mockanenxo B. @., Eoc. peecmp M3 Ne 973/98 om 02.12.98.

Hygienic certificate MH of the Republic of Lithuania for neutral anolyte ANK, manufactured in STEL-1
ON-120-01 and STEL-60-03-ANK devices for disinfection of surfaces, tableware, linen, toys, items for
patient care in healthcare institutions and for final disinfection in foci of bacteriological, viral infec-
tions, fungal infectious diseases No. 2—2-1-10118 dated 01/12/1999. I'ueuenuueckoe céudemenbcmeo
M3 Jlumoscrkou Pecnybauxu na netimpanvusii anonum AHK, uzeomosnennwviti ¢ ycmanosxax CTOJI-1
OH-120-01 u CTOJI-60-03-AHK o013 oOe3ungexyuu nosepxHocmeti, Cmonogoi nocyosl, Oenwvs,
uepyuiex, npeomemos 0is yxo0d 3a OONbHbIMU 8 YUPEeNCOeHUsX 30PABOOXPAHEHUS U OJisl OKOHYAMENbHOU
oesunghexyuu 6 ouazax OAKMePUOIOSUHeCKUX, BUPYCHBIX UHDeKyull, 2pubKoevbiX UHDEKYUOHHBIX
sabonesanuui Ne 2—2-1-10118 om 12.01.1999.

Sanitary and Epidemiological Conclusion No. 78. DC. 05.515. P. 000003.07.01 for Anolytes A, AN, ANK,
produced on STEL, AQUACHLOR devices, manufactured in accordance with MU No. 01-19-48—11, for
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use as a disinfectant for treating natural and waste water, water supply systems and pool water. Issued by
OJSC NPO Ekran, valid from 20.07.2001 to 20.07.2004. CanumapHo-3nudemuonocsuieckoe 3aKiyeHue
Ne78. JIII. 05.515. I1. 000003.07.01 na Anonumer A, AH, AHK, npoussodswuecs Ha YCmMAaHOBKAX
CTOJI, AKBAXJIOP, uzeomoenennvie ¢ coomeemcmeuu ¢ MY Noe(0l-19-48—11, ons npumenerus &
Kauecmee Oe3unpuyupyrowe2o cpedcmsa s 00e33apaicusaniiss NPUPOOHbIX U CIOYHBIX 800, CUCEM
6000CHabICeHUs1 U 600bl baccelinos. Bvidan OAO «HIIO «Dxpany, cpox oeticmesus ¢ 20.07.2001 . no
20.07.2004 2.

. List No. 0034-97 of domestic and foreign disinfectants approved for use on the territory of

the Russian Federation dated 04.21. [lepeuenv No (0034—97 omeuecmeennvlx u 3apyOedsicHbix
0e3UHpEKYUOHHBIX CPeOCms, pa3peuleHnbiX K npumeneHuio Ha meppumopuu Poccuiickoi
Dedepayuu om 21.04.1997 2.

. Resolution of the Chief Sanitary Doctor for St. Petersburg of 23.11.98 N 16 on the introduction of «Sani-

tary rules for the sale in the distribution network and the use of detergents and disinfectants at food
industry and public catering enterprises» SP 2.3.3.006-98. Ilocmanosnenue [aenoco canumapno2o
spaua no Canxm-Ilemepoypey om 23.11.98 N 16 o esedenuu « Canumapuvix npasui no peaiusayuu 6
MOpP208oLl cemu U UCTIONb30BAHUIO HA NPEONPUAMUAX NUULEBOU NPOMBIULIEHHOCIU U 001 eCMBEeHHO20
numaHusi Morwux u oesunguyupyrowux cpeocme» CII 2.3.3.006-98.

. Registration certificate No. 77.99.1.2. U. 5720.6.09 dated 09.06.2009 for the disinfectant agent « Neu-

tral anolyte ANK», produced on the STEL-YUN-120-01 device. Manufacturer — Electrotechnology
Laboratory LLC. The products are manufactured by EKOMED LLC. The certificate was issued on the
basis of an expert opinion based on the results of a disinfectological examination of 02.04.2009 No.
3-05/192 FEUN NIID Rospotrebnadzor. Pecucmpayuonuoe ceéudemenvcmeo Ne77.99.1.2. V. 5720.6.09
om 09.06.2009 na cpedcmso oezunguyupyrowee «Hetumpanvnoii anorum AHK», evipabamuvieaemulii
na ycmarnoske CTOJI-FOH-120-01. Hzeomosumenr — OO0 «Jlabopamopusi 51eKmpomexHoio2uuy.
Ipooykyus uzeomoesnena OO0 «OKOME]]y». Ceudemenbcmeo bl0AHO HA OCHOBAHUU IKCHEPMHO2O
3aKTOYeHUs No pesyrbmamam Oe3urgpexmonocuveckol sxcnepmusvt om 02.04.20092. Ne3—05/192
DOEYH HUHW]] Pocnompebraosopa.

. Registration certificate No. RU. 77.99.01.002. E. 031063.08.11 dated 08.08.2011 for the disinfectant

«Neutral anolyte ANK», produced by the STEL-YUN-120-01 device. Manufacturer (producer) — OJSC
NPO Ekran. Research protocols — expert opinion dated June 24, 2011 No. 3—05/448-a FEUN NIID Ros-
potrebnadzor. Pecucmpayuonnoe ceuoemenvcmeo Ne RU. 77.99.01.002. E. 031063.08.11 om 08.08.2011
Ha cpedcmeo oesunguyupyrouee « Hetimpanovnoiti anonum AHK», sbipabamuvisaemviit ycmarnoskoti CTIJI-
FOH-120-01. Uzeomosumens (npouszsooumens) — OAO HIIO «Dxpany. [Ipomoxonvl ucciedoganuti —
aKcnepmmuoeo saxuodenus om 24.06.2011 . Ne 3—05/448-a ®EVH HUH]J] Pocnompebrad3opa.

. Certificate of Conformity No. ROSS RU. HP09. B1641 for the disinfectant agent « Neutral anolyte ANK»,

produced at the «STEL-YUN-120-01» device, issued by ECOMED LLC, valid from 07/13/2011 to
07/13/2011. Cepmugpuxam coomeemcmeuss Ne POCC RU. XI109. B1641 na cpedcmeo de3unguyupyroujee
«Hetimpanvuwiti anonum AHKY, evipabamvisaemviti Ha yemanoeke « CTOJI-IOH-120-01», évioanHblil
000 «9KOME/]», cpoxk oeticmeus ¢ 13.07.2011 2. no 13.07.2011 .

. Registration certificate in Ukraine No. AA-00736—03—09 for Anolyte neutral ANK agent for disinfection

purposes from STEL-YUN-120-01 devices, manufactured by Laboratory of Electrotechnology, Moscow,
valid from 29.12.2009 to 28.12.2014. Pecucmpayuonnoe ceudemenvcmeo Ha Yipaune Ne AA-00736—
03-09 na npenapam Anonum wueiumpanvuvii AHK ons yeneu Oesungpexyuu uz yemanosox «CTIJI-
FOH-120-01», uzeomosumensy OO0 «Jlabopamopus snexkmpomexnonocuuy, Mocksa, cpok oelicmeus ¢
29.12.20092. no 28.12.2014 2.

. Instruction No. DA 005—13 on the use of the Anolyte ANK SUPER disinfectant manufactured by Delfin

Aqua LLC (Russia), obtained from STEL-ANK-SUPER devices for disinfection and sterilization pur-
poses, Moscow. 2013. Uncmpyxyus Ne [JA 005—13 no npumenenuio oesunguyupyioweco cpeocmea
«Anonum AHK CVIIEP» ¢pupmor OOO «/lengpun Axsay (Poccus), noryuennoeo uz ycmanosox CTIJI-
AHK-CVIIEP ons yeneii oesunghexyuu u cmepuauszayuu, Mockea. 2013.




22.

23.

24.

25.

26.

27.

28.

Instruction No. IB-17 on the use of Anolyte ANK SUPER disinfectant from the Vitold Bakhir Electrochemi-
cal Systems and Technologies Institute (Russia), obtained from STEL-ANK-SUPER devices for disinfection
and sterilization purposes, Moscow. 2017. Uncmpyxyus Ne Ub-17 no npumenenuro 0e3unpuyupyroueco
cpeocmea «Anonum AHK CYIIEP» ¢upwer OO0 «Hucmumym Onexmpoxumuueckux Cucmem u
Texrnonoeuit Bumonvoa Baxupay (Poccus), nonyuennoeo uz yemanosox CTIJI-AHK-CVIIEP ons yeneii
oesunpexyuu u cmepurusayuu, Mocxea. 2017.

Methodical instructions for the use of ANK neutral Anolyte, produced in STEL-YUN-120—01M devices
for the purpose of disinfection in the workshops for ambulance vehicles (ASMP), Moscow: VNIIIMT,
2003. Memoouueckue yxazanus no npumenenuio Anonuma AHK neimpanvroco, évipabamuléaemozo
6 ycmanoskax CTOJI- FOH-120-01M ons yeneii 0b6e33apancusanus 6 caionax aemomoounetl cKopou
meduyunckou nomowu (ACMII), Mockea: BHUUUMT, 2003.

Methodical instructions No. 11-3/206-09 of June 17, 2002 on the use of neutral anolyte ANK produced
in the STEL-YUN-120-01 device for the purposes of disinfection, pre-sterilization cleaning and steriliza-
tion, approved by the Head of the Department of State Sanitary and Epidemiological Supervision MH
of the Russian Federation. Memoouueckue ykazanusa Ne 11-3/206—-09 om 17.06.2002 2. no npumenenuro
«Hetimpanvnoeo anonuma AHK», evipabamwisaemozco 6 ycmarnoske CTIJI-FOH-120—-01, ons yeneu
oe3unghexyuu, npeocmepuIu3ayUoHHOL OYUCIMKY U cmepunusayuu, ymeepoicoennvle Pykosooumenem
Henapmamenma coccandnuonaozopa M3 P®.

Methodical instructions No. MU-17—12 dated 02.14.1997 on the use of neutral anolyte ANK produced in
the STEL-YUN-120-01 device for the purposes of disinfection, pre-sterilization cleaning and steriliza-
tion, approved by the Head of the Department of State Sanitary and Epidemiological Supervision MH
of the Russian Federation. Memoouueckue ykazanus Ne MY-17—12 om 14.02.1997 2. no npumenenuro
Hetumpanvioco auonuma AHK, evipabamvisaemoeco ¢ ycmarnoske CTOJI-FOH-120-01, onn yeneti
Ooesungexyuy, npeocmepuiru3ayUoOHHOU OYUCKY U Cmepuauzayuu, ymeepocoenuvie Hauanvnuxom
Jlenapmamenma coccansnuonaosopa M3 PD.

Methodical instructions No. MU-169—-113 dated 08/10/1998 on the use of neutral anolyte ANK pro-
duced in the STEL-60-03-ANK device for disinfection, pre-sterilization cleaning and sterilization,
approved by the Head of the Department of State Sanitary and Epidemiological Supervision MH of
the Russian Federation. Memoouueckue yrazanus Ne MY-169-113 om 10.08.1998 2. no npumenenuio
netimpanvroeo anonuma AHK, evipabamvieaemoco 6 ycmanoske CTIJI-60—03-AHK, ons oezungexyuu,
npeocmepuiu3ayUOHHO OYUCIKY U cmepuauzayuu, ymeepicoennvie Hauanvnuxom [enapmamenma
2occansnuonadsopa M3 PD.

Methodical instructions No. 01—19/49—11 dated 08/10/1993 on the use of an electrochemically acti-
vated solution of sodium chloride (neutral anolyte) produced in the STEL-4N-60-01 device for dis-
infection, pre-sterilization cleaning and sterilization, approved by the Deputy Chairman of the State
Commiittee for Sanitary and Epidemiological Surveillance of the Russian Federation, VNIIIMT MH
RF and NIIPTiD, Moscow. Memoouueckue ykazarus Ne 01—19/49—11 om 10.08.1993 2. no npumerenuio
NEKMPOXUMUYECKU — AKMUBUPOBAHHO20 PACMBEOPA HAMPUSL  XJA0puod  (HelumpanbHblll  aHOIUMm),
svipabamvieaemozo 6 ycmaroske CTOJI-4H-60-01 ona yeneti de3ungexyuu, npedcmepuru3ayuoHHol
OUUCIKY U cmepunuzayul, ymeepicoenHvle 3amecmumenem npeocedamens Eocyoapcmeennozo
Komumema canumapno-snudemuonocuueckoeo uaozopa PO, BHUUUMT M3 P® u HHHUIITu/,
Mocxea.

Methodical instructions for the use of electrochemically activated sodium chloride solution (neutral
anolyte), produced in the STEL-MT-1 device, for the purposes of disinfection, pre-sterilization cleaning
and sterilization. Registration certificate number of the State Committee for Sanitary and Epidemio-
logical Supervision of the Russian Federation 01—19/15—11 dated 16.09.1992, — 27 p.. Memoouueckue
VKA3QHUsL NO NPUMEHEHUIO 9eKMPOXUMUYECKU AKMUBUPOBAHHO2O pACMEOpd XA0puod HAmpusl
(netimpanvueiti anonum), evipadamvigaemoco ¢ ycmanoske CTOJI-MT-1, ona yeneii desungexyuu,

npeocmepuiu3ayuorHol ouucmky u cmepumuzayuu. Homep pecucmpayuonnoz2o ceudemenbcmea
Tockomcansnuonaosopa P® 01-19/15—11 om 16.09.1992, — 27 c.
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Methodical instructions No. 11-3/197-03 dated 08.16.2000 of the company NPO Khimavtomatika on
the use and quality control methods of the Neutral Anolyte ANK agent produced by the STEL-60—03-ANK
devices in the automated KADS complex -80—-01 Endosteril for disinfection, pre-sterilization cleaning
and sterilization of fully and incompletely immersed flexible endoscopes, approved by the Head of the
Department of State Sanitary and Epidemiological Surveillance MH RF. Memoouueckue ykazanus Ne 11—
3/197-03 om 16.08.2000e. komnanuu OAO HIIO «Xumasmomamuray no NPUMEHEHUI0 U Memooam
Koumponakauecmea cpeocmea « Hetimpanvnutii anonum AHK», eeipabamuieaemozo ycmarnoskou « CTIJI-
60-03-AHK» ¢ asmomamusuposannom xomniexce KAJJC-80—-01 «Dnoocmepuny ons Oe3ungexyuu,
npeocmepunu3aAyUOHHOU OYUCIIKY U CIEPUTUAYUL NOTHOCMBIO U He NOTHOCTNBIO NO2PYIHCAEMBIX CUOKUX
9HOOCKON08, ymeepacoenuvie Pyxosooumenem Jlenapmamenma [ occansnuonazopa M3 P®.

. Sanitary Rules for the Safety of Work with Microorganisms of 1 — II Pathogenicity Groups approved

by the Chief Sanitary Doctor of the Russian Federation No. SP1. 2. 011-94 dated 4.05.1994, in which
Anolyte ANK is indicated as a means of destroying the causative agents of cholera, plague, anthrax,
tularemia. Ymeepoicoennvie I nasnvim canumapnvim epavom P® Canumapnsie [pasuna bezonacnocmu
pabomul ¢ muxpoopeanuzmamu 1 — Il epynn namoeennocmu Ne CII1. 2. 011-94 om 4.05.1994., s
komopuvix Anonum AHK ykazan 6 xauecmee cpedcmea YHUUMOMCEHUs 6030youmenetli Xoiepol, Yymbl,
CUOUPCKOU A36bl, MYNAPEMUL.

. Instruction No. IPAU. 001.09 dated 23.06.2009 by the company Laboratory of Electrotechnology on the

use of the disinfectant ANOLYTE ANK, produced in the STEL-ANK-PRO device for disinfection, pre-
sterilization cleaning and sterilization. Uncmpyxyua Ne UTTAY. 001.09 om 23.06.2009 2. komnanuu OOO
«Jlabopamopus snekmpomexnono2uuy no npumeHeHuro oesunguyupyoueco cpeocmea «AHOJIUT
AHK», svipabamvisaemoco ¢ yemanoexe « CTIJI-AHK-ITPO» 0ns 0e3unghexyuu, npedcmepuiu3ayuoHHol
OUUCTKU U CIEPUTUZAYUU.

. Instruction No. 24 on the use of anolyte aerosol generated by mobile aerosol generators MAG (TU-5156—

024—54368736-05) dated 15.04.2005, issued by CJSC ECA-MAG by the Federal Agency for Healthcare
and Social Development, St. Petersburg, 2005. Hncmpyxyusi Ne 24 no npumenenuio aspo3ois aHoauma,
8bIPAOAMBIEAEMO20 MOOUTLHBIMU APO30TbHbLIMU cenepamopamu MAIL (TY-5156—024—54368736—-05)
om 15.04.2005 ., evidannan 340 «DXA-MAI» Dedepanvuvim Acenmcmeom no 30pagooXpanenuro u
coyuanvrhomy pazeumuto, Cankm-Ilemepoype, 2005

. Instruction issued by ECA-MAG CJSC on the use of anolyte aerosol produced by MAG aerosol genera-

tors (TU-5156-024-54368736-05) for disinfection of water supply networks and structures, at housing
and communal facilities, industrial and food enterprises, catering facilities, in agriculture, in medical
institutions, in crowded places, infectious foci, to eliminate the consequences of chemical and bacterio-
logical contamination). Hncmpyxyus evioannas 340 « DXA-MAL» no npumenenuio aspo3ons anoiuma,
8bIpabamvi8aemo2o aspozonvrvimucenepamopamuMAL (TY-5156—024-54368736—05) oradezunghexyuu
B000NPOBOOHBIX Cemell U COOPYHCEHUU, HA HCUTUUHO-KOMMYHAIbHBIX 00BEKMAX, NPOMbIULIEHHbIX U
NUWYEBLIX NPEONPUAIMUSX, NPEONPUAMUAX 0OUECMEEHHO20 NUMAHUS, 8 CElbCKOM XO35AUCMEe, 8 1e4eOHO-
NPOPUIAKMULECKUX VUPENHCOCHUSX, 8 MECMAX MACCOB020 CKONLEHUS MH00el, UHDEKYUOHHbIX oudeax,
OJ151 YCMPAHEHUst NOCLeOCMEUTE XUMUYECKO20 U ODAKMEPUOLOSULECKO20 3APANCEHUSL).

. Methodical recommendations on the use of the aerosol complex STEL-TUMAN for disinfection of premis-

es, Military Medical Academy, St. Petersburg, 2001. Memoouueckue pekomeHOayuu no npUMeHeHUur
aspozonvroco komnaexca «CTOJI-TYMAHY ons Oesungexyuu nomewenusi, BoenHo-meOuyuHckas
akademus, Canxm-Ilemepoype, 2001 2.

. Regulations for disinfecting the premises of sectional rooms of forensic and pathological laborato-

ries using washing and antimicrobial electrochemically activated solutions synthesized on STEL de-
vices dated June 21, 1999. Central Forensic Laboratory of the Ministry of Defense of the Russian
Federation. Peanamenm 00e33apaxcusanusi NOMeujenus CeKYUOHHbIX 3a106 CYOCOHO-MEOUYUHCKUX U
NAMoL020AHAMOMULECKUX 1AOOPAMOPULL C ROMOWbIO MOIOWUX U AHIMUMUKPOOHBIX NEeKMPOXUMULECKU
AKMUBUPOBAHHBIX PACMBOPO8, cunmezuposannvix na ycmanosrkax CTOJ om 21.06.1999 . [[enmpanvhas
cyoebno-meduyunckas rabopamopusi Munucmepcmea oboponvi PD.
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36. Methodological recommendations for the practical application of neutral anolyte in emergency situa-
tions, Academy of Civil Protection, Ministry of the Russian Federation for Civil Defense, Emergencies and
Elimination of Natural Disasters, Novogorsk, 2002. Memoouueckue pexomenoayuu no npaxKmuyeckomy
NPUMEHEHUIO AHOTUMA HeUMPAIbHO20 8 VCI08UAX UPe3BblualiHbIX cumyayuil, Akaoemus epancoancKkol
sawumol, Munucmepcmeo P® no Oenam epanicoanckol 0OOPOHbL, UPE38bIYANHBIM CUMYAYUIM U
JAuKeuoayuu cmuxutineix beocmeuti, Hosoeopck, 2002.

37. Methodological recommendations for application of Neutral anolyte produced by STEL-Medicom-
YUN -120-01 for the purpose of disinfection, pre-sterilization cleaning and sterilization. Pecnamenm i3
sacmocysanns « Heumpanvrozo anonimy, wo eupoobnsemes yemarnoskoro CTIJI-Meouxom FOH-120—01»
3 Memoro 0esiHghekyii, nepedcmepinizayionHo20 ouuweHus: i cmepinizayii.

38. Registration certificate No. LS-002150 dated 10/27/2006, issued by OJSC NPO EKRAN by the Fed-
eral Service for Surveillance in Healthcare and Social Development of the Ministry of Health and
Social Development of the Russian Federation for neutral anolyte ANK agent — a solution for local
and external use. Pecucmpayuonnoe yoocmosepenue Ne JIC-002150 om 27.10.2006, svidoannoe OAO
HIIO DKPAH ®edepanvrotl cuysicooti no Hao3opy 8 cghepe 30pasooxXpaneHuus U COYUAIbHO20 Pa3eumus
Munszopascoypazeumus P® na nexapcmeennoe cpeocmeo — anonum Hermpanvhvitl AHK — pacmeéop
0715 MECIMHO20 U HAPYICHO20 NPUMEHEHUS.

39. Certified pharmacopoeial description of the enterprise (NPO EKRAN OJSC) FSP 42—0664792406 dated
October 27, 2006, registered by the Federal Service for Surveillance in Healthcare and Social Develop-
ment of the Ministry of Health and Social Development of the Russian Federation for neutral anolyte
ANK — a solution for local and external use. @apmaxonetinas cmamws npeonpuamus (OAO «HIIO
«OKPAH») ®@CII 42—0664792406 om 27.10.2006, 3apecucmpuposannas PedepanvHoili cayxicool no
Hao30py 6 cgpepe 30pasooxpanenus u coyuanvHozo pazeumusi Munsopascoypazeumus PO na anonum
netumpanvuviii AHK — pacmeop 015 MeCmuo2o u HapysicHO20 NPUMEHEHUSL.

40. Hygienic conclusion of the Center for State Sanitary and Epidemiological Supervision M3 RF No.
78.1.3.515. Clause 5039.6.0 dated 06.16.2000 on the use of ANK anolyte for the purposes of water disin-
fection at utility and drinking water supply stations, as well as for decentralized water supply to the popu-
lation. T'ueuenuueckoe 3axmouenue Llenmpa coccansnuonaodzopa M3 P® Ne78.1.3.515. I1. 5039.6.0 om
16.06.2000 na ucnonvsosanue anonuma AHK ons yeneti oezunpexyuu 600bi HA CMAHYUSX XO3AUCTBEHHO-
NUMbEB020 8000CHADIICEHUS, A MAaKice OJisl OeYEHMPATUZ0BAHHO20 8000CHADIICEHUsL HACEEHUSL.

41. Methodological recommendations on the use of anolyte obtained at STEL-type devices for disinfection
of water in swimming pools (disinfection of water in swimming pools, baths and saunas), approved by
the Chief State Sanitary Doctor of the City Center of the State Sanitary and Epidemiological Supervi-
sion of St. Petersburg on July 21, 1995, No. 1305. Memoouueckue pekomeHOayuu no UCHOIb308aHUIO
anonuma, nonyuaemoeo Ha ycmanoskax muna CTOJI, 0na Oe3uHgexyuu 600bl 6 NIABAMENTLHBIX
baccetinax (Oesungexyus 600bl 8 NIABAMENbHBIX 0ACCEUHAX, OAHAX U CAVHAX), YMBEPIHCOEHHble
I asnvim I'ocyoapcmeeHnbiM CanumapHuim 8paiom 20poocko2o yenmpa I occansnuonadszopa e. Canxkm-
Hemepbypea 21.07.1995, Ne 1305.

42. Methodical recommendations dated December 27, 1994 on the use of neutral anolyte produced in the
STEL-4N-60-01 device for disinfection purposes at public utilities and hotels, approved by the State Sani-
tary Doctor of Moscow. Memoouueckue pexomerdayuu om 27.12.1994 2. no npumenenuio HeiumpaibHo2o
anonuma, svipabamovieaemozo 8 ycmaroske CTOJI-4H-60—01 ona yeneil oe3ungexyuu Ha 06bekmax
KOMMYHAIbHO2O XO3AUCMEA U 20CMUHUYAX, YmEepacoeHHble 10cy0apcmeeHnbiM CaHumapHulm 8paiom
2. Mockevbi.

43. Recommendations of the deputy Chief State Sanitary Doctor of the Republic of Kazakhstan on the wide
use of STEL-type devices in medical institutions, preschool institutions, at trade and communal facilities
No. 7-2-3/3874 dated July 8, 1995. Pexomenoayuu 3am. Iasnoco I'ocyoapcmeenioeo canumaphoeo
epaua Pecnyonuxu Kazaxcman no wiupoxomy ucnonvsosanuto yemanogok muna CTIJI 6 meduyunckux
Vupescoenusix, O0emcKux OOUKONbHBIX YYPENHCOEHUsIX, HA O00beKmax Mmop2oeiu U KOMMYHATbHO20
xosaticmea Ne 7—2-3/3874 om 8 urona 1995 .
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Order of the Government of Moscow on the introduction of automated electrochemical devices STEL
at municipal facilities dated February 23, 1995, No. 169-RP. Hygienic conclusion No. 78.1.3.515. P.
17678.9.99 dated 09/13/1999. Sanitary and Epidemiological Conclusion of the Department of the State
Sanitary and Epidemiological Service of the Russian Federation No. 77.99.04.945. D005022.07.02
of 25.07.2002. Pacnopsiocenue Ilpasumenscmea Mockevl 0 6HeOpeHUU aABMOMAMUSUPOBAHHBIX
anexkmpoxumuieckux ycmarnosok CTIJI na obvexmax 2opodckoeo xozsiicmea om 23 ¢peepans 1995e.,
Ne 169-PII. T'ueuenuuecxoe 3axnouenue Ne78.1.3.515. I1. 17678.9.99 om 13.09.1999. Canumapmo-
anudemuonocuueckoe 3akaouenue lenapmamenma ['COH P® Ne77.99.04.945. 71005022.07.02 om
25.07.2002.

Methodical instructions: disinfection of pipelines and tank structures on water supply networks and
facilities of the State Unitary Enterprise Vodokanal of St. Petersburg, enterprise standard STP 10.002.0—
05, St. Petersburg, valid from 01.09.2005 to 01.09.2008. Memoouueckue ykazanus. Oe3ungpexyus
mpyoonpoB8o008 U eMKOCHHBIX COOPYHCEHUL HA 8000NPOBOOHBIX cemsix u coopydcenusx I'YII «Boookanan
Canxm-Ilemepoypea», cmandapm npeonpusmus CTII 10.002.0—05, Canxm-Ilemepbype, cpok Oeticmsus
¢ 01.09.2005 2. no 01.09.2008 2.

Methodical instructions: disinfection of pipelines and tank structures on water supply networks and
facilities of the State Unitary Enterprise Vodokanal of St. Petersburg, enterprise standard STP 10.002.0—
05, St. Petersburg, valid from 01.09.2005 to 01.09.200846. Instruction No. 24 on the use of anolyte
aerosol generated by mobile aerosol generators MAG (TU-5156—024-54368736—05) dated 15.04.2005,
issued by ECA-MAG CJSC by the Federal Agency for Health and Social Development, St. Peters-
burg, 2005. Hucmpyrkyus Ne 24 no npumeHeHuro aspo3ois aHoIumd, 8bipadbamuléaemo2o MOOUTbHbIMIU
aspozonvuvimu eenepamopamu MAI (TY-5156—024—54368736—05) om 15.04.2005 2., svioannoe 340
«OXA-MAID» ®edepanvhvim Aeenmcemeom no 30pagooXpaneHuro u coyuanbHomy pazeumuro, Cankm-
Ilemepbype, 2005

Instructions for the use of anolyte aerosol generated by MAG aerosol generators (TU-5156—024—
54368736-05) for disinfection of water supply networks and structures, at housing and communal fa-
cilities, industrial and food companies, catering facilities, in agriculture, in medical preventive institu-
tions, in crowded places, infectious foci, to eliminate the consequences of chemical and bacteriological
contamination). Hncmpykyusi no npuMeHeHuio a3po30is AHOIUMA, 6blpadAMbIEAEMO20 AIPO30NLHBIMU
eenepamopamu MAI (TY-5156-024-54368736—05) ons Oezunpexyuu 6000NPOBOOHbIX cemell U
COOpYIICEHUT], HA ICUTUUHO-KOMMYHATbHBIX 00BEKmMax, NPOMbIUIEHHBIX U NUWEBLIX NPEeOnpUsMUsIX,
npeonpusmusax obujecmeenno2co NUMaHus, 6 CelbCKOM X035ucmee, 6 Ne4eOHO-NPOoYUIAKMUYECKUX
VUpedcOeHusx, 8 Mecmax MAcco8020 CKONNEeHUS N100ell, UHQEKYUOHHbIX 0uazax, 01l yYCmpaneHus
NoCIe0CmBUll XUMUUECK020 U 6aKmepuonI0cutecKo2o 3apadcets).

Disinfection of premises with anolyte ANK aerosol: Permission from the State Committee for Sanitary
and Epidemiological Supervision of the Russian Federation for the use of anolyte ANK in the form
of fog, obtained using an aerosol centrifugal generator KGA-1 for use in medical institutions. Hygi-
enic certificate No. 78. SP. 09.331. CI. 06016K98 dated 04/30/1998. Obe3zapasicusanue nomewseHull
asposzonem anonuma AHK: Paspewenue [ockomcandsnuonaozopa P na npumenenue anonuma AHK
8 6UOe MYyMaHd, NONYYEHHO20 C NOMOWbIO 2eHEpamopa adpo30abHo20 yenmpobexcrnozo KIA-1 ona
npumMeHeHus: 6 neueOHo-npourakmuneckux yupexcoenusx. I ueuenuyecxuil cepmughuxam Ne78. CII.
09.331. I1. 06016K98 om 30.04.1998.

Methodical recommendations approved by the deputy Chief State Sanitary Doctor of the Republic of
Kazakhstan on the wide use of STEL-type devices in medical institutions, preschool institutions, at
trade and communal facilities No. 7—2-3/3874 dated 07/08/1995. Memoouueckue pexomenoayuu,
ymeepacoennvie 3am. Inasnozo I'ocyoapcmeennozo canumapnoeo epaua Pecnyonuxu Kazaxcman no
UWUPOKOMY UCNONb308aHUI0 yeman06ok muna CTOJI 6 MeOuyuHCKUX yupexcOeHUsIX, 0emcKux OOUKONbHbIX
VUPEACOeHUsIX, Ha 00bEeKMax mopeoeiu U KOMMYHATbHO20 xossaucmea Ne 7—2-3/3874 om 8.07.1995.
Order of the Government of Moscow on the introduction of automated electrochemical STEL devic-
es at municipal facilities from 23.02.1995, No. 169-RP. Pacnopsocenue [lpasumenrvcmea Mockevl o
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53.

54.

55.

56.

57.

58.

BHEOpeHUU ABMOMAMUZUPOBAHHBIX dNleKmpoxumuydeckux yemanogox CTIJI na obwvexmax 2opoockozo
xozaucmea om 23.02.1995, Ne 169-PI1.

Recommendations of the Center for Sanitary and Epidemiological Control of the Federal Securi-
ty Service of the Russian Federation to the heads of military medical institutions, sanatoriums and
rest homes of the FSB of Russia on the need to use STEL devices. Approved by the Chief Sanitary
Doctor of the FSB of Russia on 9.09.1995, No. 24/T5S-159. Pexomenoayuu LJenmpa Canumapho-
Onudemuonocuueckoeo kowmpons Pedepanvuoti Cayucovr bBezonacnocmu P®  pykosooumenam
B0EHHO-MEOUYUHCKUX YupedcOeHul, canamopues u 0omos omovixa @CH Poccuu o neobxooumocmu
ucnonvzosanus yemarnosok CTIJI. Ymeepocoenvl [nasnvim canumapnvim epawom DPCE Poccuu
9.09.1995, No 24/1]C-159.

Instruction No. DA 004—13 on the use of Anolyte ANK SUPER disinfectant obtained at the STEL-ANK-
SUPER device, for disinfection purposes at the dairy industry enterprises, Moscow. 2013. Uncmpyryus
Ne JTA 004—13 no npumenenuro oesunguyupyroujeco cpeocmea «Anorum AHK CYIIEP», nonyuaemoeo
na ycmanoeke «CTOJI-AHK-CYIIEPy, ona yenei Oesun@exyuu Ha Npeonpusmusix MOLOYHOU
npomviuiiennocmu, Mockea. 201 3.

Permission of the Federal Commission for Medical Immunobiological Preparations and Disinfect-
ants for using Neutral Anolyte ANK, produced in the STEL-60-03 device, for disinfection of equipment
in the dairy industry. Paspewenue @edepanvroii Komuccuu no Meouyurckum UmmyHoOuonocuueckum
Ipenapamam u Jlezungexyuonnvim Cpedcmeam Ha npumeHeHue cpeocmea «Hetimpanohvlll anonum
AHK», svipabamvieaemviii 6 ycmanosxke CTIJI-60—03, ona Oesunpexyuu 060py0osanus 8 MOLOUHOU
NPOMBIULEHHOCTIUL.

Instructions for the sanitization by anolyte ANK of equipment, inventory and containers for the pro-
duction of dairy products for baby food in dairy kitchens and small industries, approved by the State
Commiittee for Sanitary and Epidemiological Supervision of the Russian Federation: No. DO1-13/185—
115 dated 18.04.1997, Ministry of Agriculture and Food of the Russian Federation, M3 RF, Moscow.
Hncmpykyus no canumapnoii obpabomre anonumom AHK obopydosanus, ungenmaps u mapsi npu
npou3800CHEe MOIOUHBIX NPOOYKINOG OeMCKO20 NUMAHUSL HA MOJOYHBIX KYXHAX U MAIbIX NPOU3B00CHEAX,
coenacosannas Iockomcansnuonaozopom PD: NoJ[01-13/185-115 om 18.04.1997, Munucmepcmeo
cenbekoeo xosscmaa u npodosonscmeusi PO, M3 PD, Mockaa.

Instruction No. DA 003—13 on the use of Anolyte ANK SUPER disinfectant from Delfin Aqua LLC (Rus-
sia), obtained from STEL-ANK-SUPER devices intended for the treatment of equipment and premises at
enterprises for the production of wine, beer, soft drinks and mineral waters, Moscow. 2013. Hncmpyxyus
Ne JIA 003—13 no npumenenuro oesunpuyupyrowjeeo cpeocmea Anonum AHK CYIIEP ¢upmer OO0
«dengpun Axea» (Poccus), nonyuennoeo u3 ycmanosox CTIJI-AHK-CVIIEP, npeonazunauennozo
ons. 06pabomxu 000py008aHUs U NOMEWeHUll HA Npeonpusmuix no npou3eoo0cme)y 6UHd, nued,
0E3aIK020NbHBIX HANUMKO8 U MUHEPAnbHbIX 600, Mockea. 201 3.

Methodical recommendations on the use of neutral anolyte produced in the STEL-204K-25-01
(model 200-02) device for disinfection of containers and technological equipment of breweries.
1996. Memoouueckue pexomeHOayuu no NPUMEHEHUN) HeUmpaibHO20 AHOIUMA, 8bIpabamvleaemoco
6 ycmanogke CTOJI-20AK-25-01 (moo. 200-02), Oons Oesun@exyuu mapvl U MEXHOLOSUUECKO2O
000py006aHUs NUBOBAPEHHBIX 3060008. 1996.

Instruction No. DA 002—13 on the use of the disinfectant Anolyte ANK SUPER from Delfin Aqua LLC (Rus-
sia), obtained on STEL-ANK-SUPER devices, intended for treatment of fresh cut vegetables and mixtures
of fresh cut vegetables, Moscow. 2013. Uncmpyxyus Ne JJA 002—13 no npumeneruro 0e3unguyupyroueco
cpeocmea Anonum AHK CYIIEP ¢gupmvr OOO «/engpun Axsa» (Poccus), nonyuenno2o Ha ycmanokax
CTOJI-AHK-CYIIEP, npeonaznauenno2o 0as 06pabomxu 080ueli CEeHCUX PEe3AHbIX U CMECell U3 CEENCUX
pezanvix ogougell, Mockesa. 2013.

Guidelines for the use of electrochemically activated solutions in the meat processing industry. All-
Russian Research Institute of Veterinary Sanitation, Hygiene and Ecology, RAAS, Moscow, 2002.
Memoouueckue pexomeHOAYUU NO NPUMEHEHUIO DNEKMPOXUMUUECKU AKMUBUPOBANHBIX PACHBOPOS
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6 msconepepabamvigarouel npomviuieHHocmu. Bceepoccutickuii HUUW éemepunaphoi canumapuu,
cueuensl u sxonocuu, PACXH, Mockea, 2002 2.

. Permission from the Federal Commission for Medical Immunobiological Preparations and Disin-

fectants for the use of the Neutral Anolyte ANK agent produced in the STEL-60—03 device for dis-
infection of equipment in the meat industry. Paspewenue @edepanvroii Komuccuu no Meouyunckum
Hymyrnobuonoeuueckum Ipenapamam u Jesungpexyuonnvim Cpedcmeam Ha npumenerue cpeocmed
«Hetimpanvuwiti anonum AHK», evipabamwvisaemwiti ¢ ycmanoske CTIJI-60—03, ona dezunghexyuu
060py008aHUsL 8 MACHOU NPOMBIULICHHOCTIU.

. Instructions for the use of neutral anolyte ANK, obtained at the STEL-60—03 device for disinfection of meat

equipment, approved by the Head of the Department of State Sanitary and Epidemiological Supervision of
Ministry of Health of Russia 08.08.1977, State Scientific Institution All-Russian Research Institute of the Meat
Industry, Russian Academy of Agricultural Sciences, Moscow. Uncmpykyus no npumeHenuro HetmpaibHo2o
anonuma AHK, nonyuennoeo na ycmanogxe CTIJI-60-03 ons Oesunghexyuu mschoeo 0bopyoosanus,
ymeepocoennas Hauanenuxom Jlenapmamenma [occansnuonaozopa M3 Poccuu 08.08.1977, THY
«Bcepoccutickutl HayuHO-ucciedo8amenyCKull uRcmumym machou npovvuunennocmuy, PACXH, Mocksa.

. Technological instructions for the production of salmon caviar preserved with electrochemically ac-

tivated anolyte. TU-9264-012—-00472437-99 «Caviar of salted rainbow trout». Hygienic conclusion
No. 470Yu2926T0O1353129 dated December 22, 1999. Texnonocuueckue Uncmpyxkyuu no npouzsoocmay
UKDPbL I0COCEBLIX BUOOG PblD, KOHCEPBUPOBANHOTU DNIEKMPOXUMUYECKU AKMUBUPOBAHHBIM anonumom. TY-
9264-012-00472437-99 «Hxpa popenu padysicroui 3epHucmoti conenouy. I ueuenuueckoe 3aKairoueHue
Ne470F02926T01353129 om 22.12.99.

. Specifications «Fish chilled using electrochemically activated sodium chloride solutiony TU 9261—

002—00038155-98. Texnuueckue yciogus «Pviba oxaaxcoenHas ¢ ucnoib308aHuem 1eKmpoXuMuiecKku
aKmueUpo8anHo2o pacmeopa xiopucmozo nampusiy TV 9261-002—-00038155-98.

. Technological instructions for the production of a smoking product using electrochemically activated me-

dia. TU No. 2450-001-00472437-97 «Nora smoking preparationy. Hygienic certificate No. 370 dated
09/04/97. Texnonocuueckue MncmpyKyuu no npouzeo0cmay KonmuibHo20 NPenapama ¢ UCnoib308aHUemM
ANEKMPOXUMUYECKU aKMUusuposanuvix cpeo. TY Ne2450-001-00472437-97 «Konmunvhwiil npenapam
Hopay. I'ueuenuyeckuii cepmughuxam Ne 370 om 09.04.97.

. Methodical recommendations for identifying the causative agent of listeriosis Listeria Monocytogenes in

fish and fish products. State Committee of the Russian Federation for Fisheries, National Center for Qual-

ity and Safety of Fish Products (National Fishery). St. Petersburg, «Morintech», 2003. Memoouueckue
pexomenoayuu no 8uisgnenulo 8o30youmento nucmepuosa Listeria Monocytogenes 6 puvlbe u pbibHOU
npooykyuu. Iocydapcmeennviti komumem P® no pvioonoscmsy, HayuonanvHulili yenmp xauyecmea u
bezonacrocmu pvioHou npodykyuu (Haypwviokauecmeo). Cankm-Ilemepoype, «Mopunmexy, 2003

. Recommendations for the use of Neutral Anolyte ANK disinfectant solution produced by STEL-type de-

vices at fish processing enterprises of the Russian Federation. State Committee of the Russian Federation
for Fisheries, National Center for Quality and Safety of Fish Products (National Fishery). St. Petersburg,
«Morintechy, 2003. Pexomeroayuu no npumeHeHuro de3unpuyupyroue2o pacmeopa «HetmpanoHulii
anonum AHK», sewvipabamvieaemozco na ycmarnoskax muna CTOJI, Ha pwvibonepepabamwvisaroujux
npeonpusmusax Poccuiickoti  @edepayuu. [ocyoapcmeennviii  komumem P® no pwviboroecmay,
Hayuonanvnoiii yenmp xauecmea u 6ezonacHocmu pwvionoi npooykyuu (Haypvioxauecmeo). Canxm-
Ilemepbype, «Mopunmexy, 2003.

. Organization of control over the spread of the causative agent of listeriosis Listeria monocytogenes at

fish processing enterprises: Methodical recommendations. State Committee of the Russian Federation
for Fisheries, National Center for Quality and Safety of Fish Products (National Fishery). St. Peters-
burg, «Morintechy, 2003. Opeanuzayus KOHMpPOs 3a pacnpoCmpaneHuem 8030youmens IUCmMepuosa
Listeria monocytogenes na pvibonepepabamuoléaiowux npeonpusmusx. Memoouueckue pexomeHOayuu.
Tocyoapemeennviii komumem P® no pwibonoscmay, Hayuonanvhviil yenmp kawecmsa u 6€30nachocmu
polonoii npooykyuu (Haypuoiokauecmeso). Canxm-Ilemepoype, «Mopunmexy, 2003.
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67. Thetechnology of using electrochemically activated sodium chloride solutions for disinfection of vehicles,
containers, loading and unloading platforms and other transport facilities. State Scientific Institution «All-
Russian Research Institute of Veterinary Sanitation, Hygiene and Ecologyy, Russian Academy of Agri-
cultural Sciences, Moscow, 25.10.2010. Texronoeus npumeHeHus 21eKmpOXUMULECcKU AKMUsUPOBAHHLIX
PAcmeopos Hampusi Xa0puoa 05 O0e3uHpexyuu mpaHCROpmHsiX cpeoCcms, KOHMeEUHepo8, Noepy304Ho-
pazepy3ounelx niam@opm u Opyeux obwvexmog Ha mpancnopme. I'HY «Bcepoccuiickuil HayuHo-
UCCNe008amenbCKull UHCIMUMYm 6emepuHapHol canumapuu, eueuenst u sxonrocuuy, PACXH, Mockea,
om 25.10.2010e.

68. Instructions for the use of electrochemically activated solutions of sodium chloride — anolyte (ANK)
and catholyte, obtained on a STEL type devices, for washing and disinfection of veterinary supervision
objects, Ministry of Agriculture of the Russian Federation, Moscow, 2005. Hncmpykyus no npumeHnenuro
DNEKMPOXUMUYECKU AKMUBUPOBAHHBIX pACMEopo8 Hampusi xaopuda — anoruma (AHK) u xamonuma,
nonyuaemvix na ycmawnoskax muna CTOJI, 0ns mouku u Oesun@exyuu 0ObeKmos 6emepuHapHo0
Haozopa, Munucmepcmeo cenvckoeo xossiicmea P®, Mockea, 2005 2.

69. Manual No. 13-7-2/1519 on the use of electrochemically activated solutions of sodium chloride
(catholyte and anolyte) obtained at STEL devices for washing and disinfection in veterinary medicine
and animal husbandry, approved by the Deputy Head of the Veterinary Department of the Ministry of Ag-
riculture and Food of the Russian Federation 09.03. 1999, Ministry of Agriculture and Food of Russia,
Department of Veterinary Medicine. Hacmagnenue Ne 13—7-2/1519 no npumeneruro 31eKmpoxumuyecku
AKMUBUPOBAHHBIX PACMBOPO8 HAMPUS XA0PUOA (KAMOAUMA U AHOTUMA), NOYYAEMbIX HA YCMAHOBKAX
CTOJI, Ons mouKu u Oe3urpexyuy 8 6emepuUHapuil U HcUgOMHOB800CmEe, ymeaepiicoeHHoe 3amecmumenem
pykosooumens Jlenapmamenma gemepurapuu Munucmepcmaa ceibCkoeo X03aUcmad i npoo0o8oIbCMEUs.
Poccuiickoti @edepayuu 09.03.1999 2, Muncenvxoznpoo Poccuu, /lenapmamenm eemepunapui.

70. Recommendations for the wide introduction of anolyte ANK in the production of agricultural divi-
sions of the penal system, approved by the Head of the Production Department of the Main Direc-
torate for the Execution of Punishments of the Moscow City Ministry of Justice of the Russian Fed-
eration No. 18/29—17 dated 02.22.1999. Pexomenoayuu x wupokomy eueopenuto anonuma AHK
6 NPOU3BOOCMBO  CeNbXO3N0OPA30ELEHUl  Y20N08HO-UCNOIHUMENbHOU CUCMEMbl,  VIMGEPICOeHHble
Hauanvnuuxom Ilpouzeodcmeennoco ynpaenenus Inasnoco Ynpaenenmua Hcnonmenuss Hakazanuu e.
Mocxkevt Munucmepcmea rocmuyuu PO Ne 18/29—17 om 22.02.1999.

71. Registration certificate of the Republic of Kazakhstan No. KZ. 16.01.98.002. E. 000232.03.20 dated 31.03.2020 for
Anolyte ANK Super Disinfectant. Manufacturer (Producer): LLP Medical and Technical Center for Electrochemi-
cal Activation BIPARZ, 050057, Almaty, Manas st. 34 A, apt. 2, Republic of Kazakhstan. Complies with the Unified
Sanitary-Epdemiological and Hygienic Requirements, subject to sanitary-epidemiological supervision (control) No.
299 dated 05/28/2010). For the purposes of preventive and focal (current and final) disinfection in medical, treat-
ment-and-prophylactic organizations, including the dental profile, somatic departments, intensive care, (Further ac-
cording to the appendix). Protocols of the branch « NPTSSEEiM» RSE on PVC « NTSOZ» M3 RK Nol242/146 dated
10.29.19, Nol242/130 dated 04.11.19, Nol437/1431 dated 11.12.19, Nol437/279 dated 10.01.2020, Nol437/76 dat-
ed 27.01.2020, Expert opinion of the branch « NPTSSEEiM» RSE on PVC «NT5OZ» MH RK No. 11-18/1522 dated
02.26.2020. Pecucmpayuonnoe ceudemenscmeo pecnyonuxu Kazaxeman Ne KZ. 16.01.98.002. E. 000232.03.20 om
31.03.2020 200a Ha J]ezunpuyupyrouee cpedcmeo «Anonum AHK Cynepy. Mzeomosumens (lpoussooumeny): TOO
«Meouxo Texnuueckuti Llenmp Inexmpoxumuuecxou Akmusayuu « BUTIAP3», 050057, e. Anmamul, yi. Manaca 34
A, ke. 2, Pecnyonuxa Kazaxcman. Coomeemcmayem EOuHbIM CAHUMAapHO-9n0eMUONOSUNECKUM U CUSUCHUYECKUM
MpedoBaAHUSM, NOONEHCAUUM CAHUMAPHO-DNUOCMUOTOSULECKOMY HAO30py (Konmpomo) No299 om 28.05.2010).
Hns yeneti npopunakmuueckou u 04azo8ou (mexyuell u 3aKI0UUMenbHOU) Oe3uH@eKyul 8 MEOUYUHCKUX, TeHeOHO-
NPOQUIGKMULECKUX OPAHUAYUSX, 8 TNOM YUCTe CIOMANONOSUYECKO20 NPOQUIS, OMOELEHUSX COMAMUYECKUX,
unmencusnoll mepanuu, (Hanee coenacro npunodicenuto). Ipomoxonwr punuana « HIILCOOuMy PITI na [IBX
«HL[O3» M3 PK Nol242/146 om 29.10.19, Nol242/130 om 04.11.192., Nol437/1431 om 11.12.192., Nol437/279
om 10.01.20202., Nol437/76 om 27.01.2020e., Dxcnepmuoe 3axmouenue unuana « HIILJCIDuMy» PITI na [IBX
«HI[O3» M3 PK No 11-18/1522 om 26.02.2020 2o0a.
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945 ELECTROCHEMICAL ACTIVATION:
INVENTIONS, SYSTEMS, TECHNOLOGY

The book considers theoretical concepts and hypotheses about the nature of the phenomenon of electrochemical activa-
tion of substances discovered by Vitold M. Bakhir in the seventies of the last century. It provides information on the most
significant inventions in the field of electrochemical activation and the results of the practical implementation of inventions
in various fields of science, engineering and technology. It describes various electrochemical systems for producing liquids
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