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Improvement of quality control of water

for pharmaceutical purposes obtained in the field

Rimma A. Enikeeva, Yuriy V. Miroshnichenko, Ekaterina Yu. Alekseychuk
Military Medical Academy, Saint Petersburg, Russia

An important component of military healthcare activities is the development of new models of complete scheduled medical
supplies, including those intended for the production and quality control of medicines in military pharmacies and in military field
hospitals. The article presents data on the creation of a self-sufficient set that allows to monitor the quality of purified water
and water for injection in the field during a specified period. Now the available complete scheduled medical supplies do not
contain materials and items for water quality control.

The goal of the article was to substantiate the approaches to the creation of a set of “Complete scheduled medical supplies
for monitoring the quality of purified water and water for injection” (CQW), the selection of the nomenclature and the determina-
tion of the number of materials and items necessary for its completion, also the assessment of patentability. The CQW is a set
with regulated property in terms of composition and quantity, which are statically fixed in a plastic container and ready for use.
There are advantages indicated (self-sufficiency, portability, protection from the effects of external environmental conditions,
etc.).

The authors of the article make a conclusion about the patentability of the product (application for invention N 2023101440).
At the end of the article, the conclusion is formulated that the inclusion of the CQW in the composition of the complete sche-
duled medical supplies will improve the production activities of military pharmacies in the field, which will greatly contribute
to improving the efficiency of medical care for the wounded and injured in military conflicts and extreme situations.
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CoBeplueHcTBOBaHUE KOHTPOJA KayecTBa BOAbI ANA
¢dapMaLeBTUYECKUX Lesiel, NonyyaeMon B NoneBbiX
ycnoBusx

P.A. EnvkeeBa, H0.B. MupowHuyetko, E.F0. Anekcenuyk

BoeHHo-MeauunHcKas akapemus, CaHkT-letepbypr, Poccus

PaspaboTka HoBbIX 00pa3LOB KOMMIEKTHO-TabeNbHOr0 OCHALLEHUS, B TOM YKCNe MpeAHa3HauYeHHOro Ans U3roToBie-
HWA N KOHTPONS KauyecTBa JIEKAPCTBEHHBIX CPEACTB B anTeKax 3TanoB MeLMULMHCKOW 3BaKyalUuu U BOEHHbIX MONEBbLIX M0-
cnuTanei, SBNSETCA BaXKHbIM KOMMOHEHTOM JeATeNbHOCTY BOEHHOIO 3ApaBooXpaHeHus. B cTaTbe npefcTaBneHbl LaHHble
no (GopMMpOBaHWI0 CaMOA0CTaTOYHOr0 Habopa, NO3BONIAIOLLEr0 B TEUEHME YCTAHOBEHHOO Nepuoja KOHTPONMPOBaTh Mo-
KasaTenM KayecTBa BOAbI OYMLLEHHOW M BOAbI ANS WHBLEKLUMA B MONEBbLIX YCNOBUAX. Ha ceropHAWHWA AeHb uMeloLme-
CA KOMMJEKTbl MEeMLMHCKOrO MMYLLECTBA He COAepKaT MaTepuancB U NpeaMeToB ANS MPOBEAEHUS BHYTPUANTEYHOrO
KOHTPONS KayecTBa BOAbI.

Uenbto nccnenoBaHna sBunmnck 060cHoBaHWe NoAxofoB K hopMMpoBaHUI0 «YKNaLKWU-KOMMNEKTa ANS KOHTPONS Kade-
CTBA BO/bl OYMLLIEHHOW W BOAbI AN18 UHBEKLMI», NOA60PY HOMEHKNATYPbI U YCTAHOBMIEHUE KONIMYECTBA MaTepuanos 1 npes-
MeTOB, He0DX0AMMbIX A4S ee YKOMMMIEKTOBaHUSA, a TaKKe NPOBeAEHWEe OLEHKW MaTeHTOCnocobHOCTU. «YKNaaKa-KoMnieKT
ANs KOHTPOJIA KayecTBa Bobl OYMLLLEHHOI M BOLbI AJ1S1 MHBbEKLMIA» NPeACTaBAseT COO0M COBOKYNHOCTb perflaMeHTUpoOBaHHO-
ro Mo COCTaBY Y KOJIMYECTBY UMYLLLECTBA, KOTOPOE CTAaTUYHO 3aKPENMJIEHO B NN1ACTUKOBOM KOHTEHHEPE M FOTOBO K MPUMEHEHMIO.
YKa3blBaeTca Ha NpenMyLLEeCTBa KOMMIIEKTa (CaM0J0CTaTOYHOCTb, MOPTATUBHOCTb, 3aLUMLLEHHOCTb OT BO3AENCTBUIA BHELLHUX
YCNOBWI CPefbl U T. N.).

ABTOpbl CTaTbW [eNalT 3aK/lYeHMe O MaTeHTOCMOCOOHOCTM M3penus (3asBKa Ha m3obpetenne N¢ 2023101440).
CdopMynnpoBaH BbIBOA 0 TOM, YTO BKJIOUEHME «YKIa[KM-KOMMMEKTa A1 KOHTPONA KauyecTBa BOAbl OYMLLEHHOW W BOAbI
ANSl VHBEKLMA» B COCTAB KOMMJIEKTHO-TabeNlbHOro 0CHALLLeHWs MO3BOUT YNyYLUMTb NPOU3BOACTBEHHYI0 AEATENIbHOCTb BO-
€HHbIX anTeK B MONEBbIX YC/OBUSAX, YTO B HEManon CTenexu byneT cnocobcTBoBaTh MOBLILIEHMIO IPHEKTUBHOCTH OKa3aHKA
MeJMLIMHCKOI MOMOLLM PaHeHbIM W NOCTPaLaBLUMM B BOEHHbIX KOHGMMKTaX WU 3KCTPEMAJbHBIX CUTYaLMsIX.

KnioueBble cnosa: BHYTpMaﬂTeLIHbIVI KOHTPOJIb; BOOA ONA WHBEKLMI; Boaa ans d)apMaueBTquCKmx Lienier; BoAa OYMLLIEHHaS;
BOEHHbIE anTeKwu; rnosiesble yCnoBKUA, CTEPUIU3ALUNOHHO-OUCTUIIIALMOHHAA YCTAHOBKaA, YKJ1aAKa-KOMIJIEKT.
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BACKGROUND

Providing the Armed Forces of the Russian Federa-
tion with weapons, military and special machinery, and
material and technical means created based on break-
through research is considered an unconditional priority
in achieving the goals of national security . In this regard,
the development of new types of complete and standard
equipment, including those intended for the manufac-
ture and quality control of medicinal products (MPs) in
pharmacies of medical evacuation chains, and military
field hospitals, is an important component of the ac-
tivities of military healthcare [1]. However, the sets of
medical equipment used for this purpose, namely, mili-
tary pharmacy kit, assistant pharmacy kit, and injection
pharmacy kit, do not contain a sufficient range of mate-
rials and items for intra pharmaceutical quality control
of MPs, including water for injection (WFI) and purified
water (PW), which are the most important components
of liquid sterile and nonsterile MPs [2, 3]. The quality
indicators and methods for testing these types of water
for pharmaceutical purposes are regulated by pharma-
copoeial articles FS.2.2.0019.18 “Water for Injections”’
and FS.2.2.0020.18 “Purified Water”® [4]. Moreover, the
requirements of these pharmacopoeial articles fully ap-
ply to water for pharmaceutical purposes in the field.
Accordingly, research on the development of a “Stacking
kit for the quality control of PW and WFI" (hereinafter
referred to as the WQC stacking kit [WQK]) is extremely
relevant [5].

This study aimed to substantiate approaches to the
formation of a WQK and the range and quantity of materi-
als and items necessary for its completion and evaluate
the patentability of the WQK.

MATERIALS AND METHODS

The research materials were legislative and regula-
tory legal acts of the Russian Federation, regulatory legal
acts of federal executive authorities (including the State
Pharmacopoeia of the Russian Federation, XIV edition),
resources of information retrieval systems (including the
Federal Institute of Industrial Property and State Public
Scientific and Technical Library), and scientific publica-
tions in the field of manufacturing and quality control of
MPs. During the study, systemic and problematic meth-
odological approaches were used, which were imple-
mented using content analysis, structural-functional

" Order of the President of the Russian Federation of July 2,
2021 No. 400 “On the National Security Strategy of the Russian
Federation.”

2 F5.2.2.0019.18. Water for Injections. State Pharmacopoeia of the
Russian Federation, XIV, 3 ed., Moscow (2018).

3 FS5.2.2.0020.18. Purified Water. State Pharmacopoeia of the Rus-
sian Federation, XIV, 3" ed., Moscow (2018).
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methods, logical analysis, comparative and descriptive
methods, and patent search techniques. A patent search
was performed by subject and nominal algorithms, and
by the search for patent analogs (prototypes).

To form the WQK, instruments and tools for labo-
ratories, laboratory grassware, consumables, chemical
reagents and indicators, books and forms of accounting
and reporting, and a plastic storage container with divid-
ers were used.

RESULTS AND DISCUSSION

Substantiation of approaches to the formation of
the WQK

The quality control of pharmaceutical substances
and excipients is an obligatory stage in the techno-
logical process of drug manufacturing. However, in the
field, testing of pharmaceutical substances, excipients
and manufactured drugs is associated with many risks.
Moreover, the quality indicators and frequency of con-
trol of MPs manufactured in medical evacuation chain
pharmacies and military field hospitals must comply
with the established requirements® [6, 7]. Thus, in PW
and/or WFI, the absence of chloride ions, sulfate ions,
calcium salts, and pH is monitored daily. Additionally,
WFI is tested for the absence of reducing agents, am-
monium salts, and carbon dioxide. PW and WFI are also
quarterly subjected to complete qualitative and quan-
titative analyses. The results of the tests are recorded
in the “Registration log of the results of the control
of PW and WFL."

In the field, the control of water quality indicators for
pharmaceutical purposes should be performed as soon
as possible and close to the technical means of its pro-
duction (e.qg., sterilization—distillation unit [SDP]). More-
over, the use of approaches and material and technical
equipment provided for stationary conditions for this pur-
pose is practically impossible [8].

As part of the military scientific support of develop-
ment activity on the creation of a modern sterilization and
distillation unit (SDP-4), designed to obtain PW and WFI
in the field, research was performed on the initiative to
create a self-sufficient set of laboratory equipment (de-
vices, tools, utensils, etc.) and consumables (reagents,
indicators, etc.) that can be used, during the established
period, to control the physical and chemical indicators of
the quality of PW and/or WFI obtained in the field, provi-
sioned by pharmacopoeial articles FS.2.2.0019.18 (WFI)
and FS.2.2.0020.18 (PW) [9].

% Order of the Ministry of Health of the Russian Federation
No. 751n dated October 26, 2015 “On Approval of the Rules for the
Manufacture and Delivery of Medicinal Drugs by Pharmacy Orga-
nizations, Individual Entrepreneurs Licensed for Pharmaceutical
Activities.”
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Brief description of the WQK

The WQK represents a set of properly regulated in
terms of composition and quantity (medical consumable
items, apparatus, laboratory devices and tools, labora-
tory glassware, consumable materials and accessories,
pharmacy consumable items, consumable sanitary and
household property, chemical reagents and indicators,
books and accounting and reporting forms for material
assets, standard equipment, and containers), which en-
sures the implementation of all procedures to control the
quality indicators of PW and WFI in accordance with the
established requirements. All components of the WQK
are statically fixed in a plastic opaque container for stor-
age and transportation and are ready for use.

The set of analytical reagents included diluted nitric
acid 16%, silver nitrate solution 2%, barium chloride so-
lution 6.1%, diluted hydrochloric acid 7.3%, ammonium
chloride ammoniac buffer solution pH = 10.0, Eriochrome
black T indicator mixture, sodium edetate (Trilon B)
0.05 M, potassium permanganate 0.1 M, diluted sulfuric
acid 16%, calcium hydroxide solution, Nessler’s reagent,
and laboratory tools. In addition, the WQK included a uni-
versal reagent paper (pH = 0-14.0), brush for washing
test tubes, log for recording the results of the PW and
WFI tests (20 sheets), pencil, glass pencil (vitreograph),
100-mL shake flask without a ground joint, graduated
centrifuge test tube, chemical test tubes 14 x 120 mm,
laboratory glass spirit lamp with a cap, 50-mL chemical
beaker with a spout, stand for 10 test tubes, and some
other items.

The WQK is self-sufficient and easy to use and can be
formed at a relatively low cost. It is designed for a senior
pharmacist (pharmacist); according to the consumables,
it is intended for 1 month of work (for 30-35 tests).
A prototype of the WQK is presented in Fig. 1.

The approbation of the WQK was performed dur-
ing preliminary and state tests of prototypes of SDP-4
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sterilization and distillation unit in the Institute of Phar-
macy of the Tyumen State Medical University of the Min-
istry of Health of Russia. Data convincingly indicate that
with the use of WQC, the methods (techniques) provided
for by the relevant pharmacopoeial articles, the estab-
lished quality indicators of PW and/or WFI can be con-
trolled within a month [10].

Providing the chains of medical evacuation, military
field hospitals, and other medical units equipped with
technical means for obtaining PW and/or WFI (e. g., water
distillers or sterilization—distillation installations) with
the WQK s is encouraged.

Evaluation of the WQK patentability

The results of a patent search established that the
utility model Complete Field Laboratory for Chemical
Analysis of Water and Soil Extracts water quality kit is
the closest prototype of the WQK®. Its fundamental dif-
ference from the proposed WQK is its purpose, as the
field laboratory does not belong to the field of pharmacy
and is not intended to assess the quality of drugs and/
or excipients (in this case, PW and WFI). In addition, its
disadvantages are the difficulty in conducting the nec-
essary analyses in the field and the relatively high cost
of components (e.g., due to the presence of devices for
photocolorimetric analysis).

Based on this, the patentability of the WQK was es-
tablished, which was the basis for the preparation and
filing of an application for an invention (accepted under
the number 2023101440)°.

5 AG. Muravyov, B.V. Smolev, and A.N. Ustrova, RF patent for utility
model No. 123777/ 27.07.2010 Bull. No. 21, Complete Field Laboratory for
Chemical Analysis of Water and Soil Extracts WQK (variants).

¢ A positive decision dated February 14, 2023 on application
No. 2023101440 dated January 24, 2023 for the invention by Yu.V. Miro-
shnichenko, R.A. Enikeeva, E.Yu Alekseychuk “Stacking kit for control of
the quality of purified water and water for injection in the field.”

Fig. 1. Stacking kit “Set for the analysis of purified water and water for injection in the field.”

DAl https://doi.org/ 1017816/ rmmar306861
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CONCLUSION

In the course of the initiative scientific research, for
the first time, a WQC kit was created to control the qual-
ity of PW and WFI in the field. The results of the patent
search showed its novelty and patentability. The inclusion
of the WQK in the composition of standard basic equip-
ment will significantly improve the production activities
of military pharmacies in the field, which will greatly
contribute to improving the efficiency of providing medi-
cal care to the wounded and injured in military conflicts
and extreme situations.

REFERENCES

1. Miroshnichenko YuV, Ivchenko EV, Kononov VN, et al. Perspec-
tive directions of innovative development of pharmacy in military
healthcare in Russia. Bulletin of the Russian Military Medical Aca-
demy. 2022;24(1):179-188. (In Russ.) DOI: 10.17816/brmma101106

2. Lopatin SA, Yudin AB, Volodin AS, Bokarev MA. Prob-
lematic issues and prospects for improving water qual-
ity control in the field. Military Medical Journal. 2022;343(4):45-52.
(In Russ.) DOI: 10.52424/00269050_2022_343_4_45

3. Rodionov EQ. Approaches to equipping military pharmacies in
the field. Modern organization of drug supply. 2015;(2):66. (In Russ.)
4. Ozderbieva DA, Mal'ceva EM. The comparative analysis of phar-
macopoeia requirements to the purified water and water for injec-
tions. Actualscience. 2016;2(12):201-204. (In Russ.)

5. Sobolenko AK, Prigorelov OG, Zlenko VE, et al. Mobile pharma-
ceutical complexes: realities and development prospects. In: Priklad-
nyye voprosy voyennoy meditsiny. Materials of the All-Russian inter-
departmental scientific-practical conference. Saint Petersburg. 2021.
P. 196-199. (In Russ.)

6. Klimkina EA, Enikeeva RA, Zhidkova UU, Vatanskaya OA.
Approaches to the production of medicines in the field. Modern orga-
nization of drug supply. 2021;8(1):61-62. (In Russ.)

CMUCOK JIUTEPATYPbI

1. Mupownnyenko 0.B., MBuenko E.B., KonoHos B.H., n ap. Mep-
CMNEKTVBHBIE HaNpaBieHMA MHHOBALIMOHHOMO Pa3BUTMA hapMaLmm
B BOEHHOM 3[paBooxpaHeHnn Poccum // BectHuk Poccuiickon
BoeHHo-MepumumHckon Akagemun. 2022. T. 24, Ne 1. C. 179-188.
DOI: 10.17816/brmma101106

2. JlonatwH CA., f0amu AB., Bonoamt A.C., Bokapes M.A. [po-
bneMHble BOMPOCHI 1 MEPCMEKTMBLI YNyYLLEHWS KOHTPOSIS KadecTBa
BOAb! B NOJEBbIX YCNOBUAX // BoeHHO-MeaMUMHCKII ypHan. 2022.
T. 343, N2 4. C. 45-52. DOI: 10.52424/00269050_2022_343_4_45

3. Popumonos E.O. Moaxoabl K OCHALLEHWMIO BOEHHBIX anTeK B Mo-
neBbIx ycnoeusx // CoBpeMeHHast opraHM3aumsi neKapCTBEHHOro
obecnedenns. 2015. N2 2. C. 66.

4. 03pnepbuesa [1.A., Manbuesa E.M. CpaBHUTENbHBIA aHanM3 hap-
MaKonenHbIx TpeboBaHW K BOAE OUMLLIEHHOM M BOE ANS MHBEK-
umi // Actualscience. 2016. T. 2, N2 12. C. 201-204.

5. Cobonenko AK., Mpuropenos O.I'., 3neHko B.E., n ap. Mop-
BUXHblE (apMalLleBTMUYECKME KOMIMJEKChbl: peanuuM W nep-
cneKTMBbl pa3BuTMA. B cb.: [MpuknagHble BOMPOCHl BOEHHOW

Vol.42(1)2023

DAl https://doi org/ 1017816/ rmmar306861

Russian Military Medical
Academy Reports

ADDITIONAL INFORMATION

Funding. The study had no external funding.

Conflict of interest. The authors declare no conflict of in-
terest.

Ethical considerations. This article does not con-
tain any studies involving humans and animals as subjects
of study.

Author contributions. All authors made a significant con-
tribution to the study and preparation of the article, read and
approved the final version before its publication.

7. Rodionov EQ, Saushkina AS, Klimkina EA. Production and quality
control of medicines in the field. Russian Military Medical Academy
Reports. 2020;39(S3-4):238-240. (In Russ.)

8. Miroshnichenko YuV, Bunin SA, Kononov VN, Popov AA,
Rodionov EQ. Justification of modern approaches to classification of
medical equipment sets. Military Medical Journal. 2016;337(3):22-29.
(In Russ.) DOI: 10.17816/RMMJ73551

9. Miroshnichenko YuV, Enikeeva RA, Alekseychuk EYu. Compara-
tive analysis of the tactical and technical characteristics of military
equipment designed to obtain water for pharmaceutical purposes in
the field. In: Kononov V.N., Golubenko R.A, eds. Aktual’nye voprosy
razvitiya rossiyskoy farmatsii — Il'inskie chteniya. Materials of the XI
annual interuniversity interregional scientific conference, St. Peters-
burg, December 09-10, 2021. Saint Petersburg: Voenno-medicinskaya
akademiya imeni S.M. Kirova, Publishing House; 2022. P. 179-189.
(In Russ.)

10. Miroshnichenko YuV, Yakovlev SV, Kononov VN, et al. Imple-
mentation of modern approaches to testing organic equipment of
the medical service of the armed forces. Military Medical Journal
2018;339(4):49-54.

MeuUmMHbL. Matepransl BcepocCcicKon MexBeOMCTBEHHOW Ha-
YYHO-MPaKTMYeCKon KoHbepeHumn. CankT-leTepbypr, 2021. 2021.
C. 196-199.

6. KnumkuHa E.A., Enukeesa P.A., Xuakosa (0.10., BataHckas O.A.
MoaxoAbl K M3roTOBNEHMIO SIEKAPCTBEHHbBIX CPEACTB B MOJEBLIX YC-
nosusx // CoBpeMeHHast opraHm13aLms JIeKapcTBeHHOro obecreve-
Hus. 2021.7.8, N2 1. C. 61-62.

7. Poawonos E.O., CaywkwmHa A.C., Knumkmnua E.A. U3rotoBnerme
M KOHTPO/Ib KayecTBa SIeKapCTBEHHbIX CPEACTB B MOJEBbIX YC/10-
BuAx // W3sectma Poccuitckoit BoeHHO-MeULMHCKON aKaaemMuu.
2020.T. 39, N2 S3-4. C. 238-240.

8. Mwupownnyenko H0.B., bynnn C.A., KonoHos B.H., MMonos AA,
PonmnoroB E.O. 0bocHoBaHME COBPEMEHHBIX MOAXOLOB K Kac-
CMBMKALMM  KOMMIEKTOB MeMLMHCKOro uMyllectBa // Bo-
eHHO-MeMUMHCKMIA xypHan. 2016, T. 337, N°3. C. 22-29.
DOI: 10.17816/RMMJ73551

9. MwupowHwnyenko K.B., EHukeesa P.A., Anekceiuyk E.H). Cpas-
HUTENbHBIA aHaNM3 TaKTMKO-TEXHUMYECKMX XapaKTEpPUCTWK BO-




42

OPTHATTBHBIE MCCTTE[IOBARMA

EHHOM TEeXHWKU MpefiHa3HAYeHHOW ANA MoMnyveHWs BOAbl Ans
(hapMaLieBTUYECKMX Lienierd B NoseBbIX ycioBusx. B c6.: AkTyanb-
Hble BOMPOCHI Pa3BUTUS POCCMIMCKOM Ghapmaumn — WnbMHCKMe
yTeHus. Martepuansl XI eXKerogHoM MeXBY30BCKOM MeXpervo-
HasbHOM HaydyHoM KoHdepeHumu, CaHkT-TeTepbypr, 09-10 neka-
bpst 2021 ropa / Mop penakumen B.H. KoHoHosa, P.A. FonybeHko.

AUTHORS' INFO

Rimma A. Enikeeva, M.D,, Ph.D. (Pharmaceuticals),

Assoc. Prof. of Military-medical supply and pharmacy Department;
eLibrary SPIN: 4917-6516; Author ID: 821707,

e-mail: rimmaspec@mail.ru

Yuriy V. Miroshnichenko, M.D., D.Sc. (Pharmaceuticals),
Professor; eLibrary SPIN: 9723-1148; Author ID: 820849;

e-mail: miryvé1@gmail.com

*Ekaterina Yu. Alekseychuk; address: 6, Akademika Lebedeva str.,
Saint Petersburg, 194044, Russia;

ORCID: https://orcid.org/0000-0001-9241-9519;

eLibrary SPIN: 8730-4623; Author ID: 1093458;

e-mail: kati1882@mail.ru

* Corresponding author / ABTOp, OTBETCTBEHHBIN 3@ NEPENKCKy

Tom 42,Ne 1, 2023

DAl https://doi.org/ 1017816/ rmmar306861

V13BecTua Poccuiickonm
BoeHHo-MeauLMHCKOM aKaaeminn

Cr6.: BoeHHo-MeouumHcKas akapemus umenn C.M. Kuposa, 2022.
C. 179-189.

10. MvipowHnyenko 10.B., Axoenes C.B., KoHoHos B.H., v ap. Pea-
JIN3aLIMs COBPEMEHHBIX MOAX0A0B K MPOBEAEHNI0 MCTbITAHMIA KOMM-
NEKTHO-TabesbHOr0 OCHALLIEHNS MeAMLIMHCKON CiyObl BOOPYKEH-
HbIX WA poccuiickoi deaepaumnn // BoeHHO-MeaUUMHCKWIA XypHar.
2018.T.339, N2 4. C. 49-54.

0b ABTOPAX

PuMma AripaToBHa EHMKeeBa, KaHf. hapM. Hayk,

LOLEHT Kateapbl BOEHHO-MeMLUMHCKOr0 CHabKeHUs 1 hapMaLmv;
eLibrary SPIN: 4917-6516; Author ID: 821707

e-mail: rimmaspec@mail.ru

10puin Bnagummposuy MupoLuHMYeHKo, LOKT. GapM. HayK,
npocdeccop; elLibrary SPIN: 9723-1148; Author ID: 820849;
e-mail: miryv61@gmail.com

*ExatepuHa l0pbeBHa Anekcenuyk; agpec: Poccus,
194044, r. CankT-Metepbypr, yn. Akapemvika Jlebeniesa, . 6;
ORCID: https://orcid.org/0000-0001-9241-9519;

eLibrary SPIN: 8730-4623; Author ID: 1093458;

e-mail: kati1882@mail.ru




