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Introduction. The risks of the chemical warfare agents use are currently very acute as a result of the ongoing
armed aggression of the russian federation against Ukraine. Chemical warfare agents were first used during the First
World War. In September 1914, the German army, neglecting the agreements of the Hague Conferences of 1899 and
1907, involved artillery chemical shells with irritating toxic substances in hostilities.

The purpose of the study was to analyze the frequency of use of chemical warfare agents by the russian
federation against servicemen of the Armed Forces of Ukraine and to determine trends in the use of chemical weapons
during full-scale aggression.

Materials and methods. In the course of the study, we resorted to general scientific theoretical methods, such
as the bibliographic method, methods of system analysis, information synthesis and generalization. The study used
open (Internet) materials of the General Staff of the Armed Forces of Ukraine etc on the cases of chemical warfare
agents used by the enemy. We also built trends, calculated equations and values of reliability of the approximation of
the obtained trends in the frequency of use of chemical warfare agents by the army of the russian federation against
servicemen of the Armed Forces of Ukraine by months since December 2023 to December 2024 inclusive.

Results. Since December 2023 to May 2024 inclusive, there was a tendency to increase the number of uses of the above-
mentioned weapons by the russian army against servicemen of the Armed Forces of Ukraine - from 81 registered cases in
December 2023 to 715 recorded cases in May 2024, which was 8.83 times more than in December 2023. This trend is reliable, since
the value of the reliability of the approximation of the obtained trend is R2 = 0.9227 and is in the range of 0.8 to 1.0, which indicates
a high degree of reliability of the constructed trend line and its equation.

Conclusions. Damage to the servicemen of the Armed Forces of Ukraine by combat poisonous irritating
substances, in most cases, was of mild and moderate severity. Medical care was provided to the victims mainly on the
spot, as a rule, they did not need to be evacuated to the next stages of medical evacuation.
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3ACTOCYBAHHS BOMOBUX OTPYWHHUX PEYOBHH Y 36POMHIM ATPECII pocikiceKoi
depepauii MIPOTH YKPATHU: XIMIYHA 35POS1 IK HETPAZAMLIITHUI 3ACIB BEAEHHS BIMHU

B.JI. CaBunbkuiil, H./JI. Ko3zak!, A.B. Bep6a?, /1.0. Ko3ak!Z, A.A. Acay/ieHKo!

1 YkpaiHcbKa silicbkogo-meduuHa akademis, Kuis, Ykpaina
2 HayioHaavHuil meduyHuti yHisepcumem imeni 0.0. bozomoavys, Kuis, Ykpaina

Beryn. Pusuku 3acmocysaHHs 6ollogux ompyiHUX pevyos8uH Hapdsi nocmarwmbs dyxce 20cmpo 8HACAI00K
mpusaJoi 36poliHoi azpecii pociilicbkoi gedepayii npomu Ykpainu. botiogi ompyliiHi peuosuHu 6yau enepuie
3acmocosaHi niod uac Ilepwoi ceimosoi giiinu. Himeybka apmis y eepecHi 1914 p., snexmysasuwiu yzooamu [aasvkux
KoHgpeperyili 1899 ma 1907 pp., 3any4uaa do 6otiosux 0ill apmuepiticbki XimiuHi cHapsdu i3 nodpa3Hio8a1bHUMU
ompyiliHUMU pe408UHAMU.

MeTol0 JocCaigKeHHA 6)y/10 npoaHaaizysamu yacmomy 3aCmoCy8aHHs 060Uosux ompylHUX pedo8uH
pociticekoto edepayieto npomu egiticbkogocaysxcbosyie 36poliHux Cusa YkpaiHu ma eusHayumu meHdeHYil
3a/1y4eHHs XiMiyHoi 36poi nid uac noeHomacuma6bHoi azpecii,

Marepiasmm Ta MeTtoau. B xodi nposedeHHs docaidiceHHs Mu edasaaucs 00 3a2a/1bHOHAYKOBUX
meopemu4Hux memodis, makux sik 6ibsaioepagiyHull Memod, Memodu cucmemHo20 aHanizy, iHpopmayiiiHozo
cuHmesy ma ysazanabHeHHs. Takoxc Hamu 6yau nobBydosaHi meHOeHyii, o64ucaeHi piBHSAHHA ma eeAU4UHU
docmosipHocmi anpokcumayii ompumaHux mpeHdig yacmomu 3acmocyeaHHs apmieto pocilicokoi edepayii
6oliogux ompytHUX peu08UH Npomu 8ilicbKogocayHc608yie 36poliHux Cua Ykpainu 3a micsiysmu 3 2pydHs 2023 poky
do 2pydHs 2024 poKy 8KAH0H4HO.

PesynsraTtu. 3 2pyoHs 2023 poky do mpasHs 2024 poky 8KAKWYHO cnocmepizanace meHOeHyiss 0o 3p0CMAaHHs
Ki/lbkocmi 8UKOpUCmMaHHs suwe32adaHoi 36poi apmiero pp npomu siticbkosocaysicbosyis 36poliHux Cua Ykpainu - eid 81
3apeecmposaHozo sunadky & epyoHi 2023 do 715 3agpikcosarux sunadkie e mpasHi 2024 poky, wjo ckaadaso 8 8,83 pasu
6inble, nopisHsiHo 3 2pydHem 2023 poky. [laHuli mpeHd € docmosipHUM, OCKibKU 8eau4uHa docmosipHocmi anpokcumayii
ompumaHoi meHdeHyii cmaHosums RZ =0,9227 i nepebysae 6 npomixcky 8 0,8 do 1,0, wjo cgiduums npo 8UCOKUll cmyniHb
docmogipHocmi no6ydosaHoi AiHii mpeHdy ma iio2o pieHsIHHSI.
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BUCHOBKM. YpajceHH:A

gilicbkosocayscbosyie 3C Ykpainu 6Goliogumu ompyiHUMU pPEYOBUHAMU

nodpasHrowuoi 0ii, y 6inbuwiocmi eunadkis, gidHocuAucs, 00 sezkux i cepedHix cmyneHie msyickocmi, MeduuHa
donomoza ypaxceHuM Hadasa1acb Nepesa’cHo Ha Micyi, ik npasu.10, BOHU He nompebysaau esakyayii Ha HacmynHi

emanu Medu4Hoi esakyayii.

Knrwo4oBi ci1oBa: ximiyHa 36posi, MeduyHa donomoza, esakyayis.

Introduction. The risks of the chemical
warfare agents use are currently very acute as a
result of the ongoing armed aggression of the
russian federation against Ukraine.

Chemical warfare agents were first used during
the First World War: In September 1914, the German
army, neglecting the agreements of the Hague
Conferences of 1899 and 1907, involved artillery
chemical shells with irritating toxic substances in
hostilities. During the First World War, the industry of
all states participating in the conflict produced about
180 thousand tons of chemical warfare agents, and 125
thousand tons were used on the battlefield. In total,
about 1 million 300 thousand people were hit by
chemical weapons [1]. The components of chemical
weapons include chemical warfare agents and means
of delivering them to the target. Chemical warfare
agents include toxic substances and toxins that have a
damaging effect on the human and animal body, as well
as phytotoxicants that can be used for military
purposes to damage plants of various species. In the
event of a response to a chemical attack or release of
chemical warfare agents on any terrain, it is classified
into danger level zones for immediate neutralization
and localization of the affected area. The assessment of
the chemical situation that affects the life of the
population and the environment depends on the rate
of neutralization of the affected area.

The purpose of the study was to analyze the
frequency of use of chemical warfare agents by the
russian federation against servicemen of the Armed
Forces of Ukraine and to determine trends in the use of
chemical weapons during full-scale aggression.

Materials and methods of research. In the
course of the study, we resorted to general scientific
theoretical methods, such as the bibliographic method,
methods of system analysis, information synthesis and
generalization. The study used open (Internet)
materials of the General Staff of the Armed Forces of
Ukraine etc on the cases of chemical warfare agents
used by the enemy. We also built trends, calculated
equations and values of reliability of the approximation
of the obtained trends in the frequency of use of
chemical warfare agents by the army of the russian
federation against servicemen of the Armed Forces of
Ukraine by months since December 2023 to December
2024 inclusive.

Results and their discussion. During the
russian-UKrainian war, as of January 2025, 5389 cases
of the use of chemical warfare agents (CWA) by the

russian federation against servicemen of the Armed
Forces of Ukraine who are in the combat zone since
February 24, 2022 have been registered. The above-
mentioned phenomenon began to be particularly
systematic since February 2023, since the aggressor
has increasingly used prohibited means of warfare,
such as: as chemical weapons, the involvement of
which contradicts the international "Convention on the
Prohibition of the Development, Production,
Stockpiling, Use of Chemical Weapons and on Their
Destruction”. This international treaty was signed
within the framework of the United Nations on January
13, 1993, the parties to which are, in particular, both
Ukraine and the russian federation.

According to the results of the analysis of the
number of cases of the use of CWA by the russian army
against the personnel of the Armed Forces of Ukraine
from open sources, only for the period since December
2023 (when the relevant data were first published) to
December 2024 inclusive, 4717 involvements of
chemical compounds of various origins related to
chemical weapons were recorded (Figure 1).
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Figure 1. The number of registered cases of the
chemical warfare agents use by the russian
federation against servicemen of the Armed

Forces of Ukraine since December 2023 to
December 2024 inclusive

In December 2023, 81 cases of the russian
army resorting to chemical warfare agents against
servicemen of the Armed Forces of Ukraine were
registered [2].

Starting since January 2024, the trend of the
use of chemical warfare agents began to go
upwards, 229 cases of the use of chemical
weapons against the personnel of the Armed
Forces of Ukraine by the russian federation have
already been recorded [3]. Subsequently, the
number of detected cases of the use of chemical
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weapons continued to gradually increase, in
February 2024, 250 cases of the use of chemical
warfare agents by the russian army against
servicemen of the Armed Forces of Ukraine were
detected, including 244 cases of the use of
explosive ordnance VOH (translated from the
russian as "fragmentation grenade launcher
shot"), 1 case of gas use, and 5 cases of the use of
other chemical munitions [4].

In March 2024 alone, the Security and
Defense Forces of Ukraine recorded 371 cases of
the aggressor's use of ammunition containing
hazardous chemicals (90 cases more than in the
previous period) [5].

In April 2024, 444 cases of the use of
ammunition containing hazardous chemicals by
russian troops were registered, which is 71 cases
more than in the previous period [6]. Instead, the
following month, the largest number of cases of
the use of CWA for the entire period of the russian-
Ukrainian war (as of January 2025) was detected.
Thus, in May 2024, the Armed Forces of Ukraine
recorded 715 cases when the enemy resorted to
the use of chemical weapons, which was 271 cases
more than in April. For the most part, the russian
army dropped chemicals with K-51 and RG-VO
grenades from unmanned aerial vehicles. The
aggressor mainly used CS (2-
Chlorobenzalmalonitrile), a tear gas irritant that
can be used by the police against violators during
demonstrations. Its use during hostilities is
unacceptable in accordance with paragraph 5 of
Article II of the Convention on the Prohibition of
the Development, Production, Stockpiling, Use and
Destruction of Chemical Weapons. [7].

Since December 2023 to May 2024 inclusive,
there was an upward trend in the number of uses
of the above-mentioned weapons by the russian
army against servicemen of the Armed Forces of
Ukraine - from 81 registered cases in December
2023 to 715 recorded cases in May 2024, which
was 8.83 times more than in December 2023. This
trend is reliable, since the value of the reliability of
the approximation of the obtained trend is RZ =
0.9227 and is in the range of 0.8 to 1.0, which
indicates a high degree of reliability of the
constructed trend line and its equation (Figure 2).

In June 2024, the frequency of the use of
chemical warfare agents by the russian army
slightly decreased and amounted to 639 cases, the
share of gas grenades of the K-51 and RG-VO types
was 31% of the total number of CWA used by
russia in the above month. As of June 2024, a total
of 1945 cases of appeals by servicemen of the
Armed Forces of Ukraine to health -care
institutions with symptoms of chemical damage of
varying severity were recorded. The competent
authorities of Ukraine also recorded deaths from
acute poisoning with an unknown chemical

substance. Most of the ammunition (82%) that
was used was K-51 and RG-VO hand grenades
(31% in June 2024) [8].
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Figure 2. The trend of the chemical warfare
agents use by the russian federation against
servicemen of the Armed Forces of Ukraine since
December 2023 to May 2024 inclusive, line, trend
equation and the value of the reliability of the
approximation

The trend of the aggressor's use of CWA on
the contact line since May to November 2024
inclusive continued to decline. During July 2024
alone, 358 cases of the enemy's use of ammunition
containing dangerous chemical compounds were
documented [9].

In August 2024, 447 cases of the use of
chemical munitions against servicemen of the
Armed Forces of Ukraine were detected [10].

According to the Command of the Support
Forces of the Armed Forces of Ukraine, in
September 2024, the enemy used chemicals 277
times. In October 2024, 356 cases were recorded,
in November 2024 - 116 cases. The use of
hazardous chemicals often occurs in the areas of
the front where the enemy concentrates the most
forces. To hide this fact, russian troops use dense
artillery and rocket and bomb fire, which
complicates the selection of evidence, samples for
laboratory research for international
investigations [11].

After constructing the trend line and
calculating its equation, it was found that since May to
November 2024 inclusive, the trend of the aggressor's
army using CWA began to gradually decline (Figure
3). The value of the reliability of the approximation of
the obtained trend is Rz = 0.8319, which indicates that
the trend is reliable, since the value of the reliability of
the approximation is in the range from 0.8 to 1.0.
Nevertheless, since December 2024, the trend of
using CWA begins to move upwards again (Figure 1).

Numerous cases of the use of ammunition
containing dangerous chemical compounds of an
unknown type have been recorded.
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Figure 3. The trend of the chemical warfare
agents use by the russian federation against
servicemen of the Armed Forces of Ukraine since
May 2024 to November 2024 inclusive, line, trend
equation and the value of the reliability of the
approximation

Thus, in December 2024, radiation,
chemical, and biological intelligence units of the
Support Forces of the Armed Forces of Ukraine
documented 434 cases of the use of such
ammunition. In total, since February 2023, 5389
cases of the use of hazardous chemicals have been
recorded. In general, cases of the use of dangerous
chemicals by the russians on the battlefield have
been recorded since the very beginning of the
large-scale invasion. But it is since February 2023
that this phenomenon has become systemic [12].

The head of the medical service must
provide the victim with immediate evacuation to
the next stages of evacuation to the specialized
medical care unit (mobile hospitals, hospitals).
The principles of first aid and treatment of lesions
with toxic substances include: termination of the
access of CWA to the body; termination of further
intake of CWA in the body. body (removal of the
victim from the affected area, use of personal
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future, it is planned to improve preventive
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treatment.

3.  Kalnichenko, A. (2024, 10 liutoho). Ponad 800
raziv: rosiia vse chastishe vykorystovuie khimichnu zbroiu
proty ukrainskykh viiskovykh, — ZSU. FOKUS.
https://focus.ua/uk/voennye-novosti/626019-ponad-
800-raziv-rosiya-vse-chastishe-vikoristovuye-himichnu-
zbroyu-proti-ukrayinskih-vijskovih-zsu

4. Vid pochatku povnomasshtabnoi viiny
rosiiany 1068 raziv zastosuvaly khimichnu zbroiu. (2024, 7
bereznia). Militarnyi.  https://milin.ua/uk/news/vid-
pochatku-povnomasshtabnoyi-vijny-rosivany-1068-raziv-
zastosuvaly-himichnu-zbroyu/

5. Perun, V. (2024, 5 kvitnia). Syly oborony
zaiavliaiut pro zbilshennia kilkosti vypadkiv khimichnykh
atak Z boku Rosii. LB.ua.

60 ittt bttt ittt KPAIHCHKHMH XKYPHAJI BIHCbKOBOI MEJIMILJUHH» (1.2025, T.6)



MILITARY PREVENTIVE MEDICINE

https://Ib.ua/society/2024/04/05/607094 _sili_oboroni_z
ayavlyayut_pro.html

6.  Ukrinform. (2024b, 3 travnia). rosiia za misiats
ponad 440 raziv zastosuvala khimichni boieprypasy - ZSU.
Ukrinform - aktualni novyny Ukrainy ta svitu.
https://www.ukrinform.ua/rubric-ato/3859758-rosia-za-
misac-ponad-440-raziv-zastosuvala-himicni-
boepripasi.html

7.  Kuzmenko, Yu. (2024, 24 chervnia). U travni rf
715 raziv zastosuvala khimichni rechovyny na fronti — Syly
pidtrymky ZSU. Suspilne. Novyny.
https://suspilne.media/775475-u-travni-rf-715-raziv-
zastosuvala-himicni-recovini-na-fronti-sili-pidtrimki-zsu/

8.  Ukrinform. (2024b, 12 lypnia). Ukraina
predstavyla OZKhZ detalizovanu informatsiiu pro hrubi
porushennia rf polozhen Konventsii. Ukrinform - aktualni
novyny Ukrainy ta svitu.
https://www.ukrinform.ua/rubric-ato/3884504-ukraina-
predstavila-ozhz-detalizovanu-informaciu-pro-grubi-
porusenna-rf-polozen-konvencii.html

Kondgaikm inmepecia: 8idcymHiii.

9.  Huliichuk, D. (2024, 9 serpnia). rf zbilshyla
kilkist khimichnykh atak proty ZSU - statystyka. TSN.ua.
https://tsn.ua/ato/rf-zbilshila-kilkist-himichnih-atak-
proti-zsu-statistika-2637447.html

10. Slovo i Dilo. (2024, 9 veresnia). U ZSU
pidrakhuvaly, skilky khimichnykh atak zdiisnyly okupatsiini
viiska u serpni. Slovo i Dilo.
https://www.slovoidilo.ua/2024/09/09 /novyna/bezpeka
/zsu-pidraxuvaly-skilky-ximichnyx-atak-zdijsnyly-
okupaczijni-vijska-serpni

11. Armiia rf systematychno vykorystovuie
zaboronenu Kkhimichnu zbroiu. (2024, 17 hrudnia).
TsenzorNET. https://censornet/ua/news/3525510/armiya-
rf-systematychno-vykorystovuye-zaboronenu-himichnu-
zbroyu

12. Za hruden rosiiski viiskovi zastosuvaly
khimichnu zbroiu ponad 500 raziv - ZMINA. (2025, 19
sichnia). ZMINA. zmina.info/news/za-gruden-
rosijski-vijskovi-zastosuvaly-himichnu-zbroyu-ponad-500-

raziv/

Conflicts of interest: authors have no conflict of interest to declare.

BigomocTi npo aBTOpiB:

CaBunbkuii B.JI. £ F - GpuragHuil reHepas MeJU4YHOI CAyXKO0H, JOKTOP MeAWYHUX HayK, mpodecop,
HavyaJIbHUK YKpaiHChKOI BilicbKOBO-MeU4YHOI akaeMii https://orcid.org/0000-0001-8027-0163.

Kozak H.A. 4 £ F - nmoJIKOBHUK MeJW4YHOI CJAYKO6H, JOKTOpP MeJUYHHUX HayK, npodecop, HaYalbHUK
daKybTeTy MepemniAroToBKY Ta MiJBUIIleHHs KBaJlidikallil YKpaiHChbKOI BiHCbKOBO-MeAUYHOI aKaieMil.

Bep6a A.B. 4 B £ - renepas-Maliop MeJUYHOI CAy6U, JOKTOp MeAWYHUX HAYK, nmpodecop, mpodecop
kadepH BilicbKOBOI Xipypril paky/1bTeTy NepeniAroTOBKY Ta MiJBUILleHHs kBaaidikauii YkpaiHcbKoi BiCbKOBO-

MeJM4YHOI aKaJieMil.

Kozak [.0. ¢ D E — acucreHT kadenpu papmakoJiorii HalioHaibHOTO MeAMYHOr0 yHiBepcuTeTy imeHi
0.0. BoroMouibIis, BUK/IaZa4 Kadepu BificbKkoBoi papmarii YkpaiHCbKoi BiHCbKOBO-MeAUYHOI aKaeMil.

AcayneHko A.A. B E - cTapmiuii JIeHTeHAaHT MeJUYHOI CIYK6HU, ciyxad GaKyJbTeTy MepeniroTOBKHU Ta
miBUIIeHHs KBaJsidikalii YkpaiHCcbKoi BiliCbKOBO-MeIUYHOI aKaaeMii.

A - koHyenyisa ma du3aiiH docaidxnceHHs; B — 36ip daHux; C - aHasi3 ma iHmepnpemayis daHux;

D - HanucaxHss cmammi; E - pedazysaHHsi cmammi; F - ocmamouHe 3ameepdxiceHHss cmammi.

Information about authors:

Savytskyi V.L. £ F — brigadier general of the medical service, Doctor of medical sciences, professor, Head of
the Ukrainian Military Medical Academy https://orcid.org/0000-0001-8027-0163.

Kozak N.D. 4 E F - colonel of medical service, Doctor of medical sciences, professor, Head of the faculty of
retraining and advanced training of the Ukrainian Military Medical Academy. https://orcid.org/0000-0001-9407-

9634. E-mail: kozaknd @ukr.net

Verba A.V. 4 B E - major general of medical service, Doctor of medical sciences, professor, professor of the
department of military surgery of the faculty of retraining and advanced training of the Ukrainian Military Medical

Academy. https://orcid.org/0000-0002-9661-3084.

Kozak D.O. ¢ D E - assistant of the department of pharmacology of the Bogomolets National Medical
University, lecturer at the department of military pharmacy of the Ukrainian Military Medical Academy.

https://orcid.org/0000-0001-7007-4687.

Asaulenko A.A: B £ - senior lieutenant of the medical service, student of the faculty of retraining and
advanced training of the Ukrainian Military Medical Academy. https://orcid.org/0009-0004-2580-4782.

A - research concept and design; B - collection and/or assembly of data; C - data analysis and interpretation;

D - writing the article; E - critical revision of the article; F - final approval of the article.

Adpeca da5 aucmysarnHs: 8ya. Knasie Ocmposvkux, 45/1, 6y0. 33, m. Kuie 01015

«UKRAINIAN JOURNAL OF MILITARY MEDICINE» (1. 2025, Vol. 6) f+f++++d+d+d+d+dfd+d+d+d+d+ddd44+ 61



