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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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Совершенствование контроля качества воды для 
фармацевтических целей, получаемой в полевых 
условиях
Р.А. Еникеева, Ю.В. Мирошниченко, Е.Ю. Алексейчук
Военно-медицинская академия, Санкт-Петербург, Россия

Разработка новых образцов комплектно-табельного оснащения, в том числе предназначенного для изготовле-
ния и контроля качества лекарственных средств в аптеках этапов медицинской эвакуации и военных полевых го-
спиталей, является важным компонентом деятельности военного здравоохранения. В статье представлены данные 
по формированию самодостаточного набора, позволяющего в течение установленного периода контролировать по-
казатели качества воды очищенной и воды для инъекций в полевых условиях. На сегодняшний день имеющие-
ся комплекты медицинского имущества не содержат материалов и предметов для проведения внутриаптечного 
контроля качества воды. 

Целью исследования явились обоснование подходов к формированию «Укладки-комплекта для контроля каче-
ства воды очищенной и воды для инъекций», подбору номенклатуры и установление количества материалов и пред-
метов, необходимых для ее укомплектования, а также проведение оценки патентоспособности. «Укладка-комплект 
для контроля качества воды очищенной и воды для инъекций» представляет собой совокупность регламентированно-
го по составу и количеству имущества, которое статично закреплено в пластиковом контейнере и готово к применению. 
Указывается на преимущества комплекта (самодостаточность, портативность, защищенность от воздействий внешних 
условий среды и т. п.). 

Авторы статьи делают заключение о патентоспособности изделия (заявка на изобретение № 2023101440). 
Сформулирован вывод о том, что включение «Укладки-комплекта для контроля качества воды очищенной и воды 
для инъекций» в состав комплектно-табельного оснащения позволит улучшить производственную деятельность во-
енных аптек в полевых условиях, что в немалой степени будет способствовать повышению эффективности оказания 
медицинской помощи раненым и пострадавшим в военных конфликтах и экстремальных ситуациях.

Ключевые слова: внутриаптечный контроль; вода для инъекций; вода для фармацевтических целей; вода очищенная; 
военные аптеки; полевые условия, стерилизационно-дистилляционная установка, укладка-комплект.
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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 1. 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” 2 

and FS.2.2.0020.18 “Purified Water” 3 [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 

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

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

3 FS.2.2.0020.18. Purified Water. State Pharmacopoeia of the Rus-
sian Federation, XIV, 3rd ed., Moscow (2018).

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 4 [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 WFI.”

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.g., 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].

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

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 × 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 

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 5. 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)6.

5 A.G. 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).

6 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.”
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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.
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