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BIIAB BHPOBHHULTRA TA BIKMBAHHS
CHHTETHYHHX HAPKOTHKIB
HA HABKOMAHLLURE CEPE/IOBHLLE

PE3FOME. Hadsucoki ob6csi2u 8upobHULumea ma exueaHHs Hapkomukie — anobarbHa rpobriema cyyacHocmi, adxe crpaernse
Had3aguyaliHo wkidnueuli enue Ha 300poe’s ModuHU ma cepedosulye XummedisbHOCMI,

Mema. Y3azanbHeHHs MixHapoOH020 00C8idy 3 MOHIMOPUHay 8nnusy 8UPOBHUYMEa ma 8XUBaHHS CUHMEMUYHUX HapKOMUKI8
Ha OoeKinns.

Mamepianu ma memodu. Bukopucmato 38imu €8ponelicbkkoeo MOHIMOopPUH208020 UEHMPY 3 KOHMPOITK HapKOMUKig ma Hap-
Komawii, HaujoHanbHoi noniuii i Criyx6u 6esnexu YkpaiHu, OOH (UNODS), BOO3 (WHO), mamepianu Haykosux 6ibniomek
PUBMED, Elsevier.

Pesynbmamu. 3a pesynbmamamu ocmaHHb020 MOHIMopuUHay 8 YkpaiHi criocmepizaembcsi HezamueHa uHaMika nowupeHocmi
8XUBAHHS HaPKOMUYHUX ricuxoakmueHux pe4osuH (MAP) Ha 10 000 HaceneHHs: 3 14,7 y 2017 p. do 17,0 y 2022 p. Ompumamu
suyeprnHy iHghopmauito wodo obesieig 8UPOOHUYMEa | 8XXUBaHHS Here2arnbHUX HapKomUKie Ha 8cili mepumopii YKpaitu cb0200Hi
He Moxnueo. [MpuquHu 3po3ymini: 8 ymosax 8iliHU YyacmuHa mepumopill YkpaiHu okynosaHa pawucmamu. Pa3om 3 mum, 3a
OaHumu HaujoHanbHoi noniyji YkpaiHu, nuwe npomszom 2021 poky 6yno nikeidosaHo 94 Hapkonabopamopii; uKpumo 4 MixHa-
POOHUX KaHanu Ha0xo0xeHHs1 00 YkpaiHu HapKkomu4HUX 3acobie. 13 He3aKkoHHO20 0biey 8ury4eHi MOHHU HapKOMUYHUX 3acobie
ma McUXompOMHUX PEYOBUH, MPO WO c8id4amb 3akiHYeHi po3cnidysaHHs KpuMiHarbHUX nposadxeHs. [ocsid kpaiH €C dogo-
Oumb, WO MOHIMOPUHE KOHUEeHmpauii CUHmemuyHUX HapKomukie 8 0b’ekmax HasKonuWHBL020 cepedosuuia 003601I5iE: OUiHUMU
Xapakmep ma mMacwmabu exXugaHHs HapKomukie y Jaci; ausieumu 6a3osi meHAeHUi W00 8XUBaHHS HaPKOMUKIe, 8U3Ha4UMU
3ax00Uu KOHMPOITO Ma MOM SKWEHHSI Haciokie sUpObHULMEa ma 8XUBaHHS CUHMEeMUYHUX HapKOMUKIG, SIKi 3MOXymb eghekmus-
HOo 3axucmumu Aoekinns 6i0 Hebe3ne4yHux 6io102iYHO aKMUBHUX PEYOBUH.

BucHoeku. Xoya rnoku wo maso eidomo rpo chakmuyHi Macimabu 2robasbHOI WKoAU CUHMEMUYHUX HapPKOMUKi8, MOHIMOPUH2
ixHBOI MpucymHocmi 8 06’ekmax QOBKiNs € akmyanbHUM HanpsiMKOM Haykosux OocrioxeHb i Mae 6ymu OKpeMum MumaHHsM
OepxasHoi nonimuku y cghepi epomadcbkozo 300pos’s.

Knroyoei cnoea: Hapkomuku, G08Kirns.
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ENVIRONMENTAL IMPACT OF SYNTHETIC DRUGS
PRODUCTION AND CONSUMPTION

Abstract. Extremely high volumes of drugs production and consumption have become a global problem of modern times,
which determines negative impact on human health and the living environment.

Aim: generalization of international best practices in monitoring the impact of production and consumption of synthetic drugs
on the environment.

Materials and Methods. the reports by the European Monitoring Centre for Drug and Narcotics Control, the National Police
of Ukraine and the Security Service of Ukraine, UN, WHO, materials from scientific libraries PUBMED, Elsevier were studied.
Results. According to the results of the latest monitoring in Ukraine, the dynamics of illegal drugs and psychoactive substances
use per 10,000 population remains negative: from 14.7 in 2017 to 17.0 in 2022. However, under the conditions of martial law
and due to active hostilities in some regions of Ukraine, as well as because of limited access to relevant resources in these
territories, individual monitoring subjects do not have the opportunity to exercise their powers in full. Therefore, obtaining com-
prehensive information on the volume of production and use of illegal drugs is not considered possible today. At the same time,
according to the National Police of Ukraine, 94 drug laboratories were closed down in 2021 alone; four international channels
of entry of illegal drugs into Ukraine were exposed; tons of drug materials and psychotropic substances were seized from illegal
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circulation as a result of completed investigations in criminal proceedings. The experience of EU countries proves that moni-
toring the concentration of synthetic drugs in environmental objects allows solving the following issues: assessing the nature
and scale of drug use over time; identifying basic trends in drug consumption; determination of measures to control and miti-
gate the consequences of the production and consumption of synthetic drugs, which will effectively protect the environment

from dangerous biologically active substances.

Conclusions. Although little is known about the actual extent of damage to the environment of illegal synthetic drugs, moni-
toring their presence in environmental objects is a relevant area of scientific research and should be a separate issue of public

health policy.
Keywords: drugs, environment.

Bctyn. Hageucoki obcsirn BXmBaHHS Ta BUPODHMLT-
Ba HapKOTKKiB — rnobanbHa npobrnema cy4acHocTi, Lo
MigTBEPAXYIOTb CTaTUCTUYHI AaHi KpaiH, JoNyYeHnX 4o
CUCTEMW MDKHAPOZHOMO MOHITOPUHIY 32 HapKOTMKamm
Ta HapkoMaHieto. CborogHi, 3a ouiHkamm OOH i BOOS,
Kutaii € Hanbinbwmm y CBITi NOCTaYasnibHUKOM aKTUB-
HUX hapMaueBTUYHUX iHrpedieHTiB 3a obcsarom,
Bupobnsitoun noHag 2000 NpoaykTiB (YBEPTb CBITOBOMO
BMPOOHMLTBA) 3 PiYHUM OO’'EMOM Yy 2 MIH. TOHH, Ha
Apyromy micui — IHais. LiiHM Ha Jesiki HEKOHTPONbOBAHI
XiMiYHi peyoBMHU Ta TXHi NPEeKypcopu Haa3BuYaiiHO
Hu3bKi. Mpoaykuis 3 kpaiH Asil ackpaBo peknamyeTbes,
a 3aMOBIEHHA MOXHA PO3MILLLyBaTW OHMAMH i ogepxy-
Baty nowwToto [1-2].

Maixe BCi KpaiHW BKasylTb Ha TPYOHOLW LIoAO
KOHTPOIMIO 3@ HaNeXHWM BUPOOHWULTBOM HapKOTWKIB.
Maclutaby BUpOBHUUMX CEKTOPIB Ta iXHE LUBMUAKE 3PO-
CTaHHSA YCKNAAHIOKTb KOHTPOSb 3a BUPOOHMKamu Ta
nocravansHukamu. Hanpuknag, cknagHo BNAnBaTh Ha
LOTPUMYBaHHA BUMPODHMKaMM NpaBun MOBOMKEHHS 3
HapKOTUKaMK, CNPSIMOBAHMX Ha OOMEXEHHS HE3aKOH-
HOTO BWUTOKY MCUXOAKTUBHUX PEYOBMH Ta iXHiX Npekyp-
copiB. OBMEXeHW Harnag 3a BENVKUMK rany3simu
MpOMKCIIOBOCTI abo BiACYTHICTb CnewjiansbHUX npaeur,
LLIO CTOCYHOTBCS pexknamm Ta pO3nOBCIOMKEHHS MPEKYP-
copiB, 30inbLUye JOCTYMHICTb LUMPOKOIO CrekTpa cupo-
BWHW, HeoOXigHOi Ans HeneranbHOro BUPOOHWMUTBA
HapKkoTukiB. BMpoOHMUTBO Ta npogax npekypcopis
BaXKO KOHTPOIIOBATK, BPaXOBYKUM PIi3HOMAHITHICTb
IXHbOrO 3aKOHHOrO BWMKOpUCTaHHS. Kpim Toro, gesiki
thipmu BUPOBNSAOTL «An3aiiHepchbki» abo 3aMackoBaHi
MPeKypcopy, SiKi He mignagarTb Nig KOHTPOMb YM Top-
roBenbHi obmexeHHs [3-6].

YKkpaiHa, Wo TpeTiii pik noTepnae Big MaclTabHoI
BOEHHOI arpecii 3 6oky pociiicbkoi thenepalii, € Bkpan
BPa3NMBOK LWOAO HeneranbHOro BMpoOHMUTBA Ta
MOLUMPEHHS HAPKOTUYHMX PEYOBMH. Y faHoMy Jocnia-
XEHHi yBary 30cepemkeHo Ha BUBYEHHI BNNvBY BUPOO-
HULTBA Ta BXMBAHHA CUHTETUMYHWX HAPKOTUKIB Ha
JOBKiNns.

Meta. Y3saranbHeHHs AaHuX LWoZo BNnvBy BMpOOD-
HULITBA HAPKOTUYHKX PEYOBMH Ta TXHIX NpeKypcopisB Ha
HaBKOMWLLHE CEpPesOBULLE.

Matepiann Ta metoau. BukopuctaHo 3BIiTH
€BPONENCLKOMO MOHITOPUHIOBOTO LIEHTPY 3 KOHTPOIIO
HapKOTWKIB Ta HapkomaHii, HauioHanbHoi noniuii i
Cnyx6u 6e3nekn Ykpaihn, OOH (UNODS), BOO3

Introduction. Extremely high levels of drug con-
sumption and production are a global problem of today,
which is confirmed by the statistical data of the coun-
tries included in the system of international monitoring
of drugs and drug addiction. Today, according to the UN
and WHO estimates, China is the world’s largest suppli-
er of active pharmaceutical ingredients by volume, pro-
ducing more than 2,000 products (a quarter of global
production) with an annual volume of 2 million tons, fol-
lowed by India. Prices for some uncontrolled chemicals
and their precursors are extremely low, products from
Asian countries are extensively advertised, and orders
can be placed online and received by post [1-2].

Almost all countries point out the difficulties in control-
ling the proper processes in production of drugs. The
scale of manufacturing sectors and their rapid growth
make it difficult to control manufacturers and suppliers.
For example, it is difficult to influence manufacturers’
compliance with drug handling rules aimed at limiting the
illegal flow of psychoactive substances and their precur-
sors. Limited oversight of large industries or the absence
of specific regulations regarding the advertising and dis-
tribution of precursors increases the availability of a wide
range of raw materials needed for illicit drug production.
The production and sale of precursors is difficult to con-
trol, given the variety of their legal uses. In addition,
some firms produce ‘designer’ or disguised precursors
that are not subject to controls or trade restrictions [3-6].

Ukraine, which has been suffering from large-scale
military aggression by the Russian Federation for the
third year, is extremely vulnerable in terms of illegal
production and distribution of drugs and narcotic sub-
stances. This research will focus on studying the
impact of the production and consumption of synthetic
drugs on the environment.

Aim. Generalization of the data on the impact of the
production of drugs and narcotic substances and their
precursors on the environment.

Materials and Methods. The reports by the
European Monitoring Centre for Drug and Narcotics
Control, the National Police of Ukraine and the Security
Service of Ukraine, UN, WHO, materials from scientific



(WHO), wmartepianu HaykoBux Gibniotek PUBMED,
Elsevier. [JocnigXeHHs 3aiMCHEHO BiAMOBIAHO A0
nnany HOP (oepxaBHa peectpauis Ne 0123U102087),
3 ypaxyBaHHAM NpuHUMNIB [enbCiHCbKOT Aeknapauii
(1964 p.) Ta cxeaneHo Kowmicielo 3 nuTaHb ETUKM
MeguyHux Ta OionoriyHux pocnigxeHb ([MpoTokon
Ne 25 Big 06.03.2024 p.).

Pesynbratn. B ymoBax BOEHHOMO CTaHy, 3anpoBaj-
xeHoro Ykasom [pesungeHTta Ykpainu Big 24.02.2022
Ne 64 «[po BBEAEHHA BOEHHOTO CTaHy B YKpaiHi», Ta 'y
3B’513KY i3 aKTUBHUMW BOMOBMMM [isIMU B YaCTUHI perio-
HiB YKpaiHu, a Takox obmexeHuM JoCTynoM o Bigno-
BiJHWX PECYpPCIB Ha LMX TEPUTOPIAX, OKPeMi Cyb'ekTm
MOHITOPUHTY HE MatoTb MOXNUBOCTI 3AiCHIOBATU CBOT
MOBHOBaXEHHS B MOBHOMY 006CA3i, TOMy HagaTW BCHO
HeoOXxigHy iHopmaLilo He BOa4YaeTbCA MOXMUBUM.
Kepytouncb nokasHukamu, Bu3HadeHUMu EBponeii-
CbKVIM MOHITOPUHIOBMM LIEHTPOM 3 HapKOTMKIB Ta Hap-
KOTUYHOI 3anexHocTi (aHrn. European Monitoring
Centre for Drugs and Drug Addiction, EMCDDA),
CyDO’EKTM MOHITOPWHIY HapKOTWYHOI Ta anKorofbHOI
cuTyauii 36MpatoTh i y3aranbHITb BaXnmey iHhopma-
uito. BoHa cTocyetbes Npobrnem BXMBaHHA HApKOTUY-
HUX 3acobiB Ta NCMXOAKTUBHMX pevoBuH (gani — MAP);
He3akoHHoro 06iry AP Ta NoB’s3aHO0 3 HUMK 3110-
YMHHICTIO; 3aKoHogascTBa y cdepi 0biry MAP Ta npo-
nuTaHb [7].

OTpumMaHi AaHi LWopoKy nmy6nikytoTbest B OGiLlinHOMY
LOKYMEHTi — «3BiTi LOJO HAPKOTUYHOI Ta anKoromnbHoi
cuTyauii B YkpaiHi» 3a BignosigHui pik. Tak, 3a pesynb-
TaTaMy OCTaHHBLOTO MOHITOPUHIY AOCHIIKEHb KOHCTATO-
BaHO HeraTuBHy AVHaMiKy MOLUMPEHOCTI BXXMBAHHS Hap-
koTu4HKX i MAP pedvoBuH B YkpaiHi. OTxe, Ha 10 000
HaceneHHs (OaHi 3BiTy LIOAO HApKOTWYHOI Ta anko-
ronbHoi cuTyauii B YkpaiHi 3a 2023 pik (3a gaHumu
2022 poky)), 30kpema, BMPOAOBXK OCTaHHIX 6-Tu pokKiB
CMOCTEPIraeTbCa LIOPIYHE 3POCTaHHS MOKa3HMKa
MOLUMPEHOCTI BXMBAHHA HAPKOTWKIB B YKpaiHi (puc.1).

AHanoriyHi TeHAeHUil cnocTepiratloTbCa i B KpaiHax
€ponevicbkoro Cotosy (gani — €C). Tak, 3a gaHumu
EMCDDA [JOoCTYMHiCTb i BUKOPUCTAHHS HapKOTMKIB B
€C 3anMwaeTbCs Ha BUCOKOMY PiBHi, Xo4a MiX KpaiHa-
MU iCHYIOTb 3HauHi BigMmiHHOCTI. Ha nouatok 2022 p.
npubnuaHo 83,4 minbitoHa abo 29 % pgopocnux (Bikom
15-64) y €C konu-Hebyab BXuBanu 3abOpOHeHi Hap-
KOTWKW, MPUYOMY MPO Len dakT nosigomunu Ginblue
yonosiki (50,5 MinbioHa), HixX xiHoK (33,0 MinbioHa).
KaHabic 3anvwwaeTbcsl HalMOLUMPEHILLOK PEYOBUHOLD,
MPO BMKOPUCTAHHS SIKOI MWHYIIOMO POKY MOBiZOMWIIM
noHag 22 MiNbAOHM  [OpOCnUX  €BpPONENLiB.
CTumynsiTopy € Opyroto 3a NOLUMPEHICTIO KaTeropieto,
3a 2022 pik 3,5 MifnbrioHa JOPOCNUX BXUNU KOKaiH, 2,6
MinbioHa — MDMA i 2 MinbiioHn — amdeTaminn. 3a
OCTaHHil pik Np1MbnnsHO 1 MiNbNOH EBPONENLIB BXWBa-
v repoiH abo iHWi 3abopoHeHi onioign [8].

HesBaxatoum Ha Te, WO MOLMPEHICTb BXWBAHHS
OnioifiB HMX4Ya, HiX IHLKMX HAPKOTUKIB, BOHW BCE LUE

Kypains H.B. / N, Kurdil

libraries PUBMED, Elsevier were studied. The research
was carried out in accordance with the plan of the
Research work (state registration No.0123U102087),
taking into account the principles of the Declaration of
Helsinki (1964 p.) and approved by the Commission on
the Ethics of Medical and Biological Research
(Protocol No. 25 of 06.03.2024).

Results. Under the conditions of martial law, intro-
duced by the Decree of the President of Ukraine of
24.02.2022 No. 64 On the Introduction of Martial Law in
Ukraine, and due to active hostilities in some regions of
Ukraine, as well as because of the limited access to rel-
evant resources in these territories, certain monitoring
subjects do not have the opportunity to exercise their
powers in full. Therefore, it is not considered possible to
provide all the necessary information. Applying the indi-
cators determined by the European Monitoring Centre
for Drugs and Drug Addiction (EMCDDA), entities, mon-
itoring the drug and alcohol situation collect and summa-
rize important information related to the problems of the
consumption of drug materials and psychoactive sub-
stances (hereinafter — PS); illegal trafficking of PS and
related crimes; legislation on PS circulation and counter-
ing their illegal circulation and many other issues [7].

The obtained data are provided annually in an official
document — Report on the Drug and Alcohol Situation
in Ukraine for the corresponding year. Thus, according
to the results of the latest monitoring, the negative
dynamics of the use of illegal drugs and psychoactive
substances in Ukraine per 10,000 population (data
from the Report on the Drug and Alcohol Situation in
Ukraine for 2023 (according to 2022 data)) was deter-
mined. In particular, within last 6 years there has been
an annual increase in the prevalence of drug use in
Ukraine (Fig. 1).

Similar trends are observed in the countries of the
European Union (hereinafter referred to as the EU).
Yes, according to the EMCDDA data availability and
use of drugs in the EU remains at a high level, although
there are significant differences between countries. By
early 2022, approximately 83.4 million or 29% of adults
(aged 15-64) in the EU are estimated to have ever
used an illicit drug, with more men (50.5 million) than
women (33.0 million) reporting use. Cannabis remains
the most widely consumed substance, with more than
22 million European adults admitting its use last year.
Stimulants are the second most common category,
with 3.5 million adults consuming cocaine in 2022, 2.6
million — MDMA, and 2 million — amphetamines. Over
the past year, about 1 million Europeans have used
heroin or other illicit opioids [8].

Although the prevalence of opioid use is lower than
that of other drugs, opioids still account for the largest
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Puc. 1. JnHamika NoLMpeHOCTI BXXUBAHHS HAPKOTUYHMX i MCUXOTPOMHMX peyvoBuH B YKpaiHi Ha 10 000 HaceneH-
HS (OaHi 3BiTy WOA0 HAPKOTUYHOI Ta ankoronbHOi cutyalii B YkpaiHi 3a 2023 pik (3a gaHnmu 2022 poky)) [7].

Fig. 1. Dynamics of the prevalence of the use of illegal drugs and psychotropic substances in Ukraine per
10 000 population (data from the Report on the Drug and Alcohol Situation in Ukraine for 2023

(according to 2022 data)) [7].

CTAHOBNATb HAMGIMbLUy YacTKy LUKOAW, MOB'A3aHOI 3i
BXMBaHHAM 3ab0opoHeHUx HapkoTukiB. Lle nigTeepmxy-
€TbCSA HasBHICTIO OMiOifiB, YacTO B NOEAHAHHI 3 iHLLK-
MW pevyoBMHAMU, SiKi Oynu BusiBNEHi npubnuaHo y
TPbOX YBEPTAX CMEPTENbHUX Nepeno3yBaHb, 3ape-
ectpoBaHux y €C y 2020 poui [9].

Okpim nowmpeHocTi HapkotukiB i AP, Buknukae
3aHEMNOKOEHHA TXHE HerneranbHe BMPOOHMUTBO B
YkpaiHi. Hanpvknag, HeneransHUn MeTagoH BMIOTOB-
NAETbCA Ha Hawiin TepuTopii y NigninbHUX naboparo-
pifiX Ta YaCTKOBO EKCMOPTYETbCA OO0 CYMKHMX KpaiH.
BHyTpIiLWHIN nonnuT Ha MeTamdeTaMiH B Ljinomy 3abes-
neyvyloTb MignineHi nabopatopii YkpaiHW, a ronoBHWi
npeKkypcop — ncesaoedenpyH HemeranbHO 3aBO3NThCA
3 Teputopii MonbLi, €rvnTy Ta Wopaawii y Burnsgi
nikapcbknx 3acobiB, sKi MOro MICTATb. AKLWO paHile
PVP, MmehepoH, a TakoX iHLWi Tak 3BaHi «coni» 3aBo-
aunucsa 3 Kutato, 30kpema noLToBUMM BignpaBneHHs-
MW, OCTaHHIM 4acoM CnocTepiraeTbCs TeHAEHLS WOA0
36iMbLUeHHs 0B6CAriB BUrOTOBIEHHS BKA3aHUX PEYOBUH
y nigninbHux naboparopiax Ha TepuTopii YkpaiHu 3
npekypcopiB i3 Kutati. 3aBasku nocuneHHo 3axofiB
KOHTpoOn 3 OOKy OepxaBu 3a Mnpekypcopamu, Lo
BUKOPWCTOBYIOTbCA ANS BUTOTOBMEHHA amdeTamiHy,
3'aBunacs TeHAeHLUis WOoao 3MEHLLEHHS KinbKOCTi nig-
MiNnbHUX HapkonabopaTopin 3 Moro BMPOOHMLTBA Ha
KOPUCTb iHLIMX CUHTETUYHUX HAPKOTUKIB [7].

Mpo macwTabu BUPOGHULTBA CUHTETUYHUX HAPKOTW-
kiB i [1AP B YkpaiHi CBiguMTb KinbKiCTb MigninbHUX HapKo-
nabopartopii. Ane € i NO3UTMBHA TEHOEHLiS — iXHS
LiSNbHICT  LLIOPOKY MPUMUHSIETLCS  CRiBPOBITHUKamMu
HauionanbHoi noniuji i Criyx6n 6e3neku Ykpainu. Tak,
y ciuHi 2021 poky nikBifoBaHO HapkonabopaTopito, sika
po3TallOBYBanacb Ha TEPUTOPII OAHOMO 3 MPUBATHMX
LAoMoBonogiHb KniBcbkoi 0bnacTi, 3 He3akoHHOro 0biry

share of illicit drug-related harm. This is supported by
the detected presence of opioids, often in combination
with other substances, in approximately three quarters
of fatal overdoses registered in the EU in 2020 [9].

In addition to the widespread use of drugs and psy-
choactive substances, the fact of their illegal production
on the territory of Ukraine is a cause for concern. For
example, illegal methadone is produced on the territory
of Ukraine in underground laboratories and is partially
exported to neighbouring countries. These illegal labo-
ratories of Ukraine in general meet domestic demand
for methamphetamine and the main precursor —
pseudoephedrine is illegally imported from the territory
of the Republic of Poland, Egypt and Jordan in the form
of medicinal products that contain it. If earlier PVP,
mephedrone, as well as other so-called ‘salts’ were
imported from China by post, recently there has been
a tendency of an increase in the volume of production
of these substances in underground laboratories on the
territory of Ukraine from precursors from China. Due to
the enforcement of state control measures on precur-
sors used for the production of amphetamine, there
has been a tendency of the decrease in the number of
underground drug laboratories producing it in favour of
other synthetic drugs [7].

The number of underground drug laboratories, the
activities of which are discontinued every year by the
National Police of Ukraine and the Security Service of
Ukraine, characterizes the scope of production of syn-
thetic drugs and psychoactive substances in Ukraine. In
January 2021, a drug laboratory located on the territory
of a private estate in the Kyiv region was closed down.



BUNy4YeHo 41,6 kr NCUXOTPONHOI pevyoBUHU 1-peHin-2-
niponiguH-1-in-nextax-1-on (PVP) Ta 6nusebko 800 kr
pi3HOMaHITHUX npekypcopis; y ciuHi 2021 poky Ha
TepuTopii [HiNponeTpoBcbKoi obnacTi nikBigoBaHO
HapkonabopaTopito, 3 He3aKOHHOro 06iry BuIy4eHo
6nmabko 3 kr (BpyTTO) METamcbeTaMiHy Ta iHLWMX NCu-
XOTPOMHUX PEYOBUH, 4,4 Kr nceBgoedenpuHy; y bepes-
Hi 2021 poky niKBiAOBaHO AiANbHICTb MiXXpPErioHanbHo-
rO OpPraHi3o0BaHOro 3MOYMHHOIO YIPYNoBaHHS, SiKe He3a-
KOHHO BWUrOTOBMANO Ta 30yBano HapkoTU4YHi 3acobu Ta
MCYXOTPONHI PEYOBUHM Yepes Mecenpkep « Tenerpam»
3 BUKOPUCTaHHSIM TOFICTUYHUX MoxnueocTen TOB
«HoBa lMowTay; y kBiTHIi 2021 poky Ha TepuTopii IBaHO-
®paHkiBcbkoi 06nacTi NiKBiAOBAHO AiANbHICTL ABOX
HapkonabopaTopiii 3 BWUIOTOBNEHHS MCUXOTPOMHOT
PEYOBUHM amdeTaMiH, 3 HE3aKOHHOTO 0Biry BUIy4eHo
81,8 r amcperamiHy, noHag 12 nitpis amdeTamiHy B
pigkomy cTaHi, 35 niTpiB npekypcopy HitpoetaH, 20 kr
npeKkypcopy eHinHITponponeH, a Takox 6nmnasko 500
NITPiB XiMIYHNX peaKkTUBIB Ta CMONYyK.

Bcboro npotarom 2021 poky Oyno nikeigoBaHo
94 HeneranbHi nabopatopii 3 BUPOOHMLTBA CUHTETNY-
HUX HAPKOTWKIB. TaknM YMHOM, pe3ynbTaTii OCTaHHBOTO
MOHITOPUHIY HapkocuTyalii B YkpaiHi cBiguaTb npo Te,
Lo usa npobrema NocTiHO Y Moni 30py NPaBOOXOPOH-
HUX opraHiB. [i akTyanbHICTb OYeBMaHa, aaKe BUKMUKY
CEPINOo3Hi Ta NOTPeDdyTb KOMMIEKCHOMO MiAX04y oo
MoJonaHHA HeraTMBHWUX TEHOEHLIN.

O6roBopeHHs. IcHye Barato dhakTopis, sKi BU3Ha-
4arTb BMNIMB CUHTETUYHWX HAPKOTUKIB HA HABKOMULLHE
cepegoBuLle. BupobHMUTBO nikapcbkux 3acobiB poc-
NMHHOTO MOXOKEHHSI Mae MogZeni BNAuBy Ha LOBKiM-
nsA, nopibHi [0 BRNMBY CUHTETUYHUX HAPKOTUKIB,
OCKinbkn B 060X BMNagkax Ans BUpoOHMUTBA KiHLEBOT
NPOAYKLIT BUKOPUCTOBYHOTLCS Pi3Hi XiMiYHI pe4OBUHU-
MPeKypcopy Ta iHLWi BXiaHI pe4oBMHW. Ane T1n nNpekyp-
COpIB ANsl BUPOOHWULTBA CUHTETUYHUX HAPKOTWKIB €
GinbL AMHaMiYHUM. Agke BUPOOHMKM aganTyoTbes OO0
MpaBuI i BUKOPUCTOBYIOTb MPEKYPCOPU, TOOTO XiMiYHi
PEYOBUHM, LLIO HE PETYNIOTLCSA Ta MOXYTb BUPOONSATH
came TaKi pe4yoBUHM, WO nepebyBatoTb Nig MixXHapoa-
HUM KOHTPONEM.

OcHOBHa 4acTuHa CBITOBOTO BWMPOOHWULTBA CUHTE-
TUYHMX HApKOTMKIB MOB'A3aHa 3 TpbOMa Ha3BaMMu:
meTametamiHom, amdeTramiHom i MDMA («ekcTasin).
[nsa 0eskux CUHTETUYHKUX HAPKOTUKIB, TaKUX K «EKCTa-
3i», OCHOBHO CHPOBMWHOIO € MPEKYPCOPU POCAMHHOMO
MOXOKEHHSI. PM3KK 3aBAaHHS LKOAMW HABKOMULLHBOMY
CEPENOoBWLLY ICTOTHO PI3HUTLCS 3aneXHo Big 4OCTyn-
HOCTi Ta CKNMagHOCTi CMCTEMU YMpaBniHHSA BOZOK Ta
Bigxod4amu. 3gaTHiCTb oumLiaTh Ta aHaniyBatu Boay
MOXyTb OyTW BiAMIHHMMM Yy pi3HMX KpaiHax. Lle o3Ha-
yae, Hanmpuknag, Lo BUPOOHMLTBO MeTamdeTamiHy
Mae BnacHi 0coOnMBOCTI BMNMBY B Pi3HMX KpaiHax
CBITY.

BMPOBHMLTBO CUHTETUYHMX HAPKOTUKIB € HEBEMUKUM
MOPIBHSHO 3i CBITOBUM PUHKOM L03BONEHUX XiMIYHUX
peyvoBUH abo nikiB. Ane Lie 3pocTarunii PUHOK y cer-

Kypains H.B. / N, Kurdil

41.6 kg of the psychotropic substance 1-phenyl-2-
pyrrolidin-1-yl-pentan-1-one (PVP) and about 800 kg of
various precursors were seized from illegal circulation.
In January 2021, a drug laboratory was liquidated in the
territory of Dnipropetrovsk region, with about 3 kg
(gross) of methamphetamine and other psychotropic
substances, 4.4 kg of pseudoephedrine seized from ille-
gal circulation. In March 2021, the activities of an inter-
regional organized criminal group, which illegally manu-
factured and sold illegal drugs and psychotropic sub-
stances via the Telegram messenger using the logistical
capabilities of Nova Poshta LLC, were stopped. In April
2021, two drug laboratories producing psychotropic
substance amphetamine were closed down on the ter-
ritory of Ivano-Frankivsk region, with 81.8 g of amphet-
amine, more than 12 litres of amphetamine in a liquid
state, 35 litres of nitroethane precursor, 20 kg of phenyl-
nitropropene precursor, and also about 500 litres of
chemical reagents and compounds seized.

A total of 94 illegal laboratories producing synthetic
drugs were closed down in 2021. Thus, the results of
the latest monitoring of the drug situation in Ukraine
indicate that the problem of illegal circulation and use
of drugs and psychotropic substances remains rele-
vant, creates serious challenges and requires a com-
prehensive approach to overcome negative trends.

Discussion. There are many factors that determine
the impact of synthetic drugs on the environment. The
production of herbal medicines has environmental
impact patterns similar to those of synthetic drugs, as
both use different precursors, chemicals and other
inputs to produce the final products. However, the type
of precursors used in the production of synthetic drugs
is more dynamic as traffickers adapt to regulations,
with a tendency to shift to precursors (chemicals that
are not regulated and can produce internationally con-
trolled precursors).

The main part of the world’s production of synthetic
drugs is associated with three drugs: methampheta-
mine, amphetamine and MDMA (ecstasy). For some
synthetic drugs, such as ecstasy, the main raw materi-
als are precursors of plant origin. The risk of harm to
the environment varies significantly depending on the
availability and complexity of the water and wastes
management system. The ability to treat and analyse
water can vary greatly from country to country, mean-
ing that, for example, the production of methampheta-
mine has different implication patterns in different
countries around the world.

Synthetic drug production is small compared to the
global market for licensed chemicals or drugs; however,
it is a growing market in the illicit drug segment.

1"
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MeHTi 3ab0pOHEHMX HApKOTMKIB. Xova KOHUeEHTpauii
KOHTPONbOBAHUX HAPKOTUKIB Ta X MeTaboniTiB y
HaBKOMULLHLOMY CepedoBULLi BIZHOCHO HWU3bKi NOpIB-
HAHO 3 HWMMW XiMIYHUMW peYOBUHaAMW, ane AesKi
peyoBuHK, 30KkTeMa amgeTamiH i MDMA, matoTb cunb-
Hy hapmakonoriyHy aito. BoHa Moxe CTBOPUTU NEBHY
TOKCUYHICTb Y I'PYHTI, NOBEPXHEBYUX i NiA3eMHUX BOJAX.
Lle cTBOptoE pu3nkK Onst 300POB’St HaceneHHs Ta bGio-
Pi3HOMAHITTS, SIKi MOXYTb OYTW HEBENWKMMU NOPIBHSHO
3 iHWKUMM HaLioOHaNbHUMKM Y1 MoBanbHUMKU pU3nKamu,
ane, TMM He MeHLLE, MOXYTb OYTW BaXIIMBUMU Ha Mic-
LieBOMY piBHi.

BnnvB CMHTETUYHWMX HAPKOTWKIB Ha LOBKIMMA MOXHA
po3ainUTK Ha OBi OCHOBHI cdepu AisnNbHOCTI: BUPOOL-
HULUTBO Ta BXMBaHHS. beanocepeaHin BnnvB BUpoOL-
HULUTBA HE3aKOHHWX HAPKOTUKIB 4acTo € [OCUTb
nokanbHWM, Todi SK BMIMB BXMBaHHA MOxe OyTu
Binbl NOWMPEHUM Ta HOCUTW rnobanbHUA xapakTep.
BXMBaHHS BNNMBaE Ha HaBKOMWLIHE CEPefoOBULLE B
OCHOBHOMY Yepe3 BUAINEHHS JIOAWHW, Yepes ki Hap-
koTukn abo ix akTMBHI MeTaboniTu noTpannsioTe 6e3-
nocepenHbo y CTivHi Bogu. Cepea pevyoBUH, siki Hanva-
CTilLe BUSIBNSKOTLCSA Ha OYMCHMX Cmopydax y KpaiHax,
A€ ICHY€E TaKWii MOHITOPUHT, € amdpeTamiH, 6eH3oinekro-
HiH, eKroHiH MeTunoswuin edip, MDMA, meTamdeTaMiH i
MOpPiH. BUPOBHULITBO CUHTETUYHMX HAPKOTWKIB AOBO-
ni nowupexe, a MeTaMeTamiH, HE3aKOHHO BUIOTOB-
neHun y nianineHux nabopatopisx, € HalnowupeHi-
UMM Y CBITI CTUMYNATOPOM aMEeTaMiHOBOTO psay.

3Ha4yHa KinbKicTb BMpOOHMUTBA MeTamdeTamiHy
3ocepempxeHa B [liBHiYHIN AmMepuui Ta niBOAEHHOMY
cxogi Asii, 3 TeHaeHLUjieto a0 36inblIeHHs BUPOOHMLTBA
Ha niBaeHHOMYy 3axogi Asii Ta niBHi4HIN €Bponi; BUpoO-
HULTBO amdeTamiHy nowmpeHe Ha bnnaskomy Cxogj;
BMPOOHMLTBO «eKkcTasi» — B NiBHiYHIN €sponi [2].
KoxeH HacCTymHUIA KpOK Yy MpoLueci CuHTesy i BMpOO-
HUUTBA CUHTETUYHMX NiKIB Mae CBOK cneundiyHy
XiMiYHy 0COBNMBICTb i3 CNEKTPa XiMiYHKX CMONYK, TO6TO
MPEKypCcopiB i JOMILLOK, @ TakoX NOBiYHMX NpoayKTIiB
CMHTe3y. YCe Lie MOXHa Ha3BaTW MapKepamu CUHTE3y.
Y 6inblOCTi BMNAZKIB Cknag [OMILIOK, WO YTBOpHO-
I0TbCA B MPOLECI CUHTE3Y, BiAOMUW, ane Ans OesKux
MpeKypcopiB BiH Joci € HenisHaHuMm. Cknag Bigxopais
nikapcbkux 3acobiB BU3Ha4YaeTbCs Baratbma hakTopa-
MM, BKIIOYal04YM MPEKYpPCOpw, eTanu peakLii, yMoBu Ta
TpuBanicTb peakuii, TEXHIYHI napameTpu obnagHaHHs,
IO BMKOPWCTOBYKTLCS, @ TaKOX [OCBiL BUPOOHMKa.
Lle o3Havae, WO Bigxoau BUPOBHMLTBA MOXYTb GYyTM
pisHUMK 3a obcaroM i cknagom. Ha ocHoBi peuenTis,
3HaWOeHUX Y  He3aKoHHMX  nabopaTopiax vy
HigepnaHgax, MOXHa HaBECTWM OPIEHTOBHI Ludpu
wopo cknagy sigxogis [11, 12].

ExonoriyHa Hebeaneka BMPODHMLTBA CUHTETUYHMX
HaPKOTUKIB | BXXMBaHHS X NIOOMHOI Ma€ PisHi enemeH-
TW. BNnuB Ha HAaBKOMWLLHE CEPEAOBULLE Bif BXXMBAHHS
HapKOTWKIB MHOAMHOI 3a3BUYall HEBEMUKUI i NOB’A3a-
HWI i3 BUKMZOM 3anuLUKiB HapKOTKKiB i AP Ta ix meTa-
BoniTiB NOAMHN B NOBEPXHEBI BOAW Yepe3 OUUCHI CMo-

Although environmental concentrations of controlled
drugs and their metabolites are relatively low compared
to other chemicals, some substances, such as amphet-
amine and MDMA, have strong pharmacological effects
that may cause certain levels of toxicity in soil, surface
and groundwater. This poses risks to public health and
biodiversity that may be small compared to other
national or global risks, but important at the local level.

The impact of synthetic drugs on the environment
can be divided into two main areas of activity: produc-
tion and consumption. The direct impact of illicit drug
production is of local nature, while the impact of con-
sumption can be more widespread and global in
nature. Consumption affects the environment mainly
through human excreta, through which drugs or their
active metabolites are discharged directly into waste-
water. Among the substances, most often detected at
treatment plants in countries where such monitoring
exists are amphetamine, benzoylecgonine, ecgonine
methyl ester, MDMA, methamphetamine, and mor-
phine. Synthetic drug production is widespread, and
methamphetamine, produced illegally in underground
laboratories, is the world’s most widely used ampheta-
mine-type stimulant.

Production of methamphetamine is concentrated in
North America and Southeast Asia, with a trend toward
increasing production in Southwest Asia and Northern
Europe; amphetamine production is widespread in the
Middle East; and the production of ecstasy — in
Northern Europe [2]. Each step in the process of synthe-
sis and production of synthetic drugs creates its own
specific chemical signature from the spectrum of chem-
ical compounds, that is, precursors and additives, as
well as by-products of synthesis. All these can be called
markers of synthesis. In most cases, the composition of
additives formed in the synthesis process is known, but
for some precursors, it is still unknown. The composition
of drug waste is determined by many factors, including
precursors, reaction steps, reaction conditions and dura-
tion, technical parameters of the equipment used, and
the experience of the manufacturer. This means that
production waste can be different in volume and compo-
sition. Based on recipes found in illegal laboratories in
the Netherlands, it is possible to give approximate fig-
ures for the composition of the waste [11, 12].

The environmental danger of the production of syn-
thetic drugs and their use by humans has different ele-
ments. The impact on the environment from human
drug use is usually small and is associated with the
release of drug residues and psychoactive substances
and their human metabolites into surface waters
through sewage treatment plants. Environmental
impacts associated with the disposal of chemical waste



pyau. Bnnue Ha [OBKINMSA, NOB'A3aHWN i3 3aXOPOHEH-
HAM XiMiYHMX BigxodiB Bid HE3aKOHHOrO BUPOOHMLUTBA
HapKOTUKIB, SKUIA MOXe OyTu 3Ha4yHUM i 30ebinbLIoro
CMPUYMHEHNIA MOLUMPEHUMM XiMiKaTamuK, TakuMKU SK
PO34UHHWKW (KMCINOTW, OCHOBM, OPraHiyHi PO3YMHHIKM)
Ta cneujanbHMMK Ximikatamu (Mpekypcopu, KiHLUEBI
MPOAYKTW, NPOMiXHI Ta NobivHi MpoayKTK, KaTanisato-
pu). MapLupyTv BUKMZIB BigxogdiB BUPOOHMLITBA HapKo-
TUKIB Pi3HOMAHITHI.

Oxpim BUpOOHMLTBA Ta TPAHCMOPTYBaHHS NMPEKypCo-
piB, BMMMB CUHTETUYHUX HAPKOTMKIB HA HABKOMMULLHE
cepenoBule 34e6inbLIOro 3yMOBMEHUA TOKCUYHUMK
BiOXo4amMu, SiKi YTBOPKOKOTLCS Mid 4ac BMPOGHUYOrO
npouecy. BupobHukv 3a3Buuaii yTuniayoThb Biaxoam
ZABoMa cnocobamu: LUSAXOM 3aXOPOHEHHS (3BanuLue)
Ta CKUOaHHS.

3Banule — ue cnocib yTunisauii Bigxo4iB CMHTETUY-
HUX HapKOTWKIB LUMSXOM CKNafaHHS iX Yy KOHTEMHep
(Hanpuknag, NnacTMKoBy UM MeTaneBy GOYKY), ToAi SK
CKuaaHHs — ue cnocib, Wwo nepenbdadae BMKAA PigKmMx
BiZXOZiB NPSIMO YM ONOCEPEKOBAHO Ha CyLLY Y/ Y BOAY.

BigmiHHICTb MiX 3BanuLLeM i CKMOaHHAM BaXknvee 3
TOYKM 30py eKomnorivyHoi wkoan. CKUHYTI KOHTEMHepW
BMAOHO, X MOXHa 3rofloM ifeHTUdiKyBaTW. A OT BUKMAN
GinbLU HEMOMITHI, BOHM PO3rNsAalTbCS SK NpsiMa LUKoda
JoBkinnto. Jiogsm Ta npupoai Habarato HebesneyHiLui Ui
TOKCUYHI PEYOBMHU Yepes iXHI0 HEBUAMMICTD.

Ha etani BMpoOHMUTBA HAapPKOTMKIB HaMBinbLiwnii
BMNMMB Ha HABKOMULWIHE CepedoBMLLE CMNPaBnsOTb
XiMiuHi Binxoau. Ix Habarato GinbLue NOPIBHSHO 3 KiH-
LIEBMM NpOZYKTOM. Tak, 1 KI «eKCTasi» — yTBOPEHHS Bif
6 go 10 kr BigxoAiB. NS iHWMX CUHTETUYHMX HAPKOTU-
KiB OLiHKM MOXYTb OyT¥ 3HaYHO BUWMMK. Hanpuknag,
1 kr amdpetaminy — ytBopeHHs Big 20 go 30 kr Biaxoais
[13]. 3anexHo Big WXy CUHTE3Y HAPKOTMKIB CKnag
XiMiYHMX BigXxoAiB Ta ixHiN 06’em 3MiHOOTbLCSA. Pasom
3 TUM BMNMBAE Ha HABKOMMULLHE CEpeaoBuLLE, 3aBXOM
noripwytoun noro craH. OBcar yTBOpeHuX Bigxodis
MOXe 3MIHIOBaTUChb 3aneXHO Big KifIbKOCTi OKpeMux
3MiH Yy KOHKpETHOMY BWPOOHMYOMY npoueci. Buko-
PUCTaHHS HeperyrnboBaHnx abo ansTepHaTUBHUX Mpe-
KYpPCOpIiB 4acTo CMOHyKae 40 OOAATKOBMX eTanis, npo-
ZyKytoum Ginblue Bigxofis. 3 ormsgy Ha Te, Wo rmo-
GanbHa ouiHka 0bcsAry BUpObNeHNX CUHTETUYHKX Hap-
KOTMKIB HEOOCTYMHA, He MOXIIMBO 004MCnMTH rnobarsb-
Hy KiMbKIiCTb BiAXOAiB, YTBOPEHWNX BUPOOHMLTBOM CUH-
TETUYHMX HapPKOTKKIB. OUIHUTW JOCTEMEHHO KiMbKiCTb
BiOXOAiB, oAepXaHWX Bid BMPOOHULTBA CUMHTETUYHMX
HapKOTUKIB, HE MOXMNWBO, axe iX NpoaykoBaHo Haba-
rato BinbLue, Hix 6yno BunyyeHo. OTxe, WOAO LIKOAM
JOBKIiNMo, 00’€KTUBHUM NMOKA3HUKOM € BEMUYMHU MiHi-
ManbHOro BNIUBY.

Bnnue ckuHyTUX BigxoAiB BUPOOHMLTBA CUHTETWY-
HUX HapKOTWKIB HA HABKOMNWLLHE CEPeaoBULLE PI3HUNA.
Tak, BNAWB po3nuToro abo CKMHYTOrO KWUCIOTHOTO,
NYXHOTO PO34MHIB 260 PO3YMHHMKA MOXE 3MiHIOBATHCS
3aMeXHO Big i3NYHMX i XIMIYHMX BRacTMBOCTEN Npu-
poaHOI NOBEPXHI, HA SIKY BiH noTpanue. Konu Boga npu-

Kypains H.B. / N, Kurdil

from illicit drug production, which can be significant and
are mostly caused by common chemicals such as sol-
vents (acids, bases, organic solvents) and specialty
chemicals (precursors, final products, intermediates
and by-products products, catalysts). The emission
routes of drug production waste are diverse.

In addition to the production and transportation of
precursors, the impact of synthetic drugs on the envi-
ronment is mostly caused by toxic waste generated
during the production process. Synthetic drug manu-
facturers typically dispose of waste in two ways: land-
filling and dumping.

Landfilling is a method of disposing of synthetic drug
waste by placing it in a container (such as a plastic or
metal barrel), while dumping is a method that involves
releasing liquid waste directly or indirectly onto land or
into water.

The distinction between landfill and dumping is impor-
tant in terms of environmental damage. Discarded con-
tainers are visible and can be identified later, while
emissions are more subtle. Emissions are also seen as
a more immediate cause of harm, as humans and
nature are more directly exposed to toxic substances at
the same time that the substance is invisible.

At the stage of drug production, the greatest impact
on the environment is created by chemical waste con-
sisting of precursor chemicals used in the production
process. This waste is very large compared to the final
product. For example, the production of 1 kg of ecstasy
leads to the formation of 6 to 10 kg of waste. For other
synthetic drugs, estimates can be much higher. For
example, the production of 1 kg of amphetamine leads
to the formation of 20 to 30 kg of waste [13]. Depending
on the way of drug synthesis, the volume and compo-
sition of chemical waste change along with the corre-
sponding impact on the environment. The volume of
generated waste can vary depending on the number of
individual steps in a specific production way. The use
of unregulated precursors or alternative precursors
often adds additional steps to the final synthesis and
therefore creates more waste. Given that a global esti-
mate of the volume of synthetic drugs produced is not
available, it is not possible to calculate a global esti-
mate of the waste generated by the production of syn-
thetic drugs. Estimates of chemical waste based on
seizures provide a minimum estimate of waste
because much more was produced than was seized.
However, these estimates may be an objective mea-
sure of the magnitude of the minimum exposure.

The impact of dumped synthetic drug waste on the
environment varies, so the impact of a spilled or
dumped acid solution, alkaline solution or solvent can
vary depending on the physical and chemical proper-

13
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CYTHA B PYHTOBOMY CepefoBuLi, BiAXoQu MOXYTb
nerwe noLIMpIoBaTUCS, ane iXHa KOHLEeHTpaLis 3MeH-
LUYETbCA Yepes aAucnepcito Ta audysito.

3a gaHmmu noniuii HigepnaHgis, cyasun 3 peenTis,
3HaigeHux y nmigninbHUX naboparopisix, y Bigxogax
ameTamiHy nepesBaxatoTb KUCMi BOOHI PO3YMHM, Npu-
YoMy OCHOBHY 4acTuHy (50 %) CTaHOBNATb Ayxe CUllb-
Hi kucnotu (pH=0). Ons MDMA opraHi4Hi po34mnHHMKH,
peakTUBM Ta MyXHi BOAHI PO34MHM — 3HAYHA YacTuHa
BigxogiB. Kpim Toro, BaratoetanHe nepeTBOPEHHS pi3-
HUX NMPEeKypcopiB Ta noganblue iXHE NepeTBOPEHHS Ta
BUAINEHHS KiHLEBOro NpOoAyKTy Npu3BOAATb OO 3HaY-
HUX BTpaT AK Ans amdetamidy, Tak i gna MDMA. Le
MoB'AI3aHE §K 3 He3aBEPLUEHUMW i HEOOCKOHANMMM
XiMIYHUMM peakuismu, Tak i 3 BTpaTaMmn Yepes HenoBHe
po3dineHHs peakuifHWX cymien Ta npogykTis. Lle
03Hayae, Lo BiAXoaM MiCTATb 3HAYHI 3amMLLKK Npekyp-
copiB | [JOMIIOK, @ TaKoX KIHLUEBUA MPOAYKT.
BupobHMUTBO CTUMYynsSTOpiB amdeTamiHOBOrO psgy
TaKoX MPOAYKYE METHOYI OpraHiyHi Cromnyku, BKIKYaro-
4yn aueToH, Tonyon i edip. [0MOBHOK EKONOriYHOK
HehEe3neKor LMX CrosyK € MOXIMBe 3abpyaHeHHs nia-
3eMHUX BOA. Y OOCTaTHbO BENUKMX KiNbKOCTSIX BOHW
MOXYTb NoWwKoAuTM abo BOUTK GakTepii, ski 3abe3ne-
YYIOTb OYULLEHHS CTIYHUX BOA Y OPEHAXHOMY MOfi.
Bigxoom, nos’sizaHi 3 MeTamdeTamiHoBUMU nabopato-
pisiMU, — Lie NepeBaXHO NanvBo Ta PO3YUHHUKK, SKi
TaKoX MOXYTb MICTUTW NiTih ab0 pTYTb, K AilOTb 5K
KaTanisatopu peakuin.

MeTamdeTamiH MOXHa BUPOBNATUCS Pi3HUMK METO-
Aamu, SKi MOXYTb BKIHOMATW Taki NpeKkypcopw, siK
edeapuH abo erinauetoH (Phenyl-2-Propanone)
abo BEeH3NNMETUIIKETOH. AKLLO beHINaLeToH BUKOPU-
CTOBYETBCA $K MOMEpPeaHuWK, LUMASX MOr0 OTPUMAaHHS
iDEHTUYHWIA JO BUPOOHULTBA amdeTaMiHy, NEPEBAXHO
3 BWKOPWCTaHHSAM KUCINMX BOZHMX PO34MHIB. 3rogom
3iNCHI0ETLCS BIQHOBHE aMiHyBaHHS 3 BUKOPUCTAHHAM
N-meTunamigy abo MeTunamigy sk peareHTy Ta antomi-
Hilo, MOKPWUTOro PTYTTIO Y AKOCTI KaTanisatopa. pu
BMKOPWCTaHHI B KOCTi Npekypcopa edhenpuHy noTpioHi
NYXHi PO34MHK, Pi3Hi OpraHiyHi pO34YMHHUKNM, nof i doc-
op. Xoya npu cuHTE3i amdeTamiHy YTBOPHETLCA
BinbLKnin obcar BigxoAdiB, HiX Npy CUHTE3i MeTaMmdeTa-
MiHy abo MDMA, cuHTe3 OBOX OCTaHHiX npenaparis
MOXe reHepyBaTV BUCOKOTOKCWMYHY MeTaneBy pTyTb
[14]. 3anexHo Big BMKOPUCTAHOTO LUMSIXY CUHTE3Y,
BMPOBHMLTBO aMmdeTaMiHy MOXe reHepyBaTyi CBUHELb
i pTYTb K NOGIYHI NPOoAYKTU. BNAMB KNCNOTHUX i NyX-
HWX BIiAXO4iB, @ TaKOX OPraHiYHUX PO3YUHHUKIB
(Hanpuknag, aueToHy, eTMIOBOro edipy, METaHOMNy Yu
isonponaHony), Lo BUKOPUCTOBYKOTLCS Y BUPOOHWLTBI
HE3aKOHHWX HAPKOTUKIB, 3a3BMYaii HaA3BUYaHO py3n-
koBaHwii npouec. LLikoga HaBKOMULLIHBOMY CEpefoBU-
LUy 3HAYHOIO MipOt0 3anexuTb Big 00’eMy, KU HapgXxo-
OWNTb y T'pyHT abo noBepxHeBi Boau. [JoBroTpuBanmii
BMNSIMB € MEHLL NMOBIPHUM, OCKISIbKM 3 YACOM KUCFOTHi
Ta Ny>Hi po34nHM po3baBnsTbCa Ta BydepusyoTbes
BOZOW, AoweM Ta/abo HenTpanisyloTbesa GydepHoto

ties of the natural surface on which it was spilled and
the dilution to which it is subjected. When groundwater
is present in the soil, waste can spread more easily,
while its concentration is reduced through dispersion
and diffusion.

According to the data from the Netherlands police,
based on recipes found in underground laboratories,
amphetamine waste is dominated by acidic aqueous
solutions, with the bulk (50%) of the waste consisting of
very strong acids (pH=0). For MDMA, organic solvents,
reagents and alkaline aqueous solutions make up a
significant part of the waste. In addition, the multi-step
transformation of various precursors and their subse-
quent transformation and isolation of the final product
lead to significant losses for both amphetamine and
MDMA. This is due both to incomplete and imperfect
chemical reactions, and to losses due to incomplete
separation of reaction mixtures and products, which
means that, the waste contains significant residues of
precursors and impurities, as well as the final product.
The production of amphetamine-type stimulants also
produces volatile organic compounds, including ace-
tone, toluene, and ether. The main ecological danger of
volatile organic compounds is the possible contamina-
tion of groundwater. In large enough quantities, these
compounds can damage or kill the bacteria that keep
sewage clean in the drain field. Waste associated with
methamphetamine producing laboratories is primarily
fuel and solvents, which may also contain lithium or
mercury, which act as reaction catalysts.

Methamphetamine can be produced in a variety of
ways, which may include precursors such as ephedrine
or phenylacetone (Phenyl-2-Propanone) or benzyl
methyl ketone. If phenylacetone is used as a precursor,
the route of obtaining this precursor is identical to the
production of amphetamine, preferably using acidic
aqueous solutions. Subsequently, reductive amination
is carried out using N-methylamide or methylamide as
a reagent and mercury-coated aluminium as a catalyst.
When using ephedrine as a precursor, alkaline solu-
tions, various organic solvents, iodine and phosphorus
are required. Although the synthesis of amphetamine
generates a larger amount of waste than the synthesis
of methamphetamine or MDMA, the synthesis of the
latter two drugs can generate highly toxic metallic mer-
cury [14]. Depending on the synthesis way used,
amphetamine production can generate lead and mer-
cury as by-products. Exposure to acidic and alkaline
wastes, as well as organic solvents (such as acetone,
ethyl ether, methanol or isopropanol) used in the pro-
duction of illicit drugs, is usually an immediate risk.
Damage to the environment largely depends on the
volume that enters the soil or surface water. Long-term



30aTHICTIO IpyHTY. A OT OpraHiYHi PO34MHHMKM abo
BUMAPOBYHOTLCS B NOBITPS, ab0 BiAHOCHO LUBMOKO PO3-
KnagatTbcsl MikpobaMu Mg 4Yac OYULLEHHS CTIYHMX
Bog abo poBkinns. poTe, Ui peYOBUHM MOXYTb MaTu
HENpPsSIMWIA BNNUB Ha HABKOMWLLHE cepeaoBuLLE — dop-
MYBaTW HAsIBHICTb BaXKUX METanNIB y IPyHTI, LLIO MOXe
BMNUHYTW Ha SKICTb I'PYHTOBMX BOL, | OpraHiaMu B rpyH-
Tax abo Bigknagax. Kpim Toro, Lue Moxe npu3BecTv 4o
BUCOKOI XiMi4HOi NOTPebU B KUCHI Ta Oro BUCHAXKEHHS!
y BOfi, BMCOKOro BMICTy cynbgatiB i COMOHOCTI.
OpraHiyHi pO34MHHMKM MOXYTb BMMapoByBaTUCs abo
nepeHocuTuCa 3 BOZO Y Nia3emHi Bogu. Hanpuknag,
y npoBiHuisx [liBHiyHMiA bBpabanTt i Jlimbypr vy
HioepnaHgax, oe poaTalloBaHa GinbLwicTb NigninbHMX
nabopartopiit, 6nmsbko 20 % BUSIBNEHUX 3BanuL Ans
CKMAaHHs BigxodiB Oynu B 30HaX 3axXMCTYy I'PYHTOBUX
BoA. Lli Teputopii oxopoHsaTECS SIK BOAOHOCHI ropu-
30HTM i BUKOPUCTOBYIOTECA ANsi BUPOOHMLTBA MUTHOI
Boau. ¥ 2018 p. B Hinepnangax 6yno nigpaxoBaHo, Wwo
BiOXOOM, SIKi YTBOPIOKOTECA NMpU BUPOOHMLTBI amdeTa-
MiHy Ta MDMA, wopiyHo npussogaTb noHag 6000 Ta
1000 TOHH BigXxoaiB BignoBiAHO. HauioHanbHa noniuis
HigepnaHgis nybnikye wwopivHi ornsam micub BMpob-
HULITBA CUHTETUYHUX HAPKOTMKIB, CXOBULL, 0OMagHaHHS
NS CUMHTEe3y Ta XimikaTiB, a TakoX 3BanuLL BiOXoAiB 3
MicLib BUPOBHMLITBA. IxHA nepeBaxHa BinbluicTb Gyna
BUSIBNEHa Ha cxofi Ta niBaeHHoMmy cxofi Hinepnangis.
MepeBaxHa YacTvHa 3Banuw, Oyna posTawoBaHa B
TUX Xe panoHax, a TakoX Ha MiBAEHHOMY 3axofi npo-
BiHUii 3enaHgis [2]. IHwe gocnipkeHHs (2021 p.) Bia-
HOCUTbCS [0 MOBIAOMIIEHb (oraMaHAChKUX ra3eT npo
cknaaHHs B Benbrii BigxodiB HapkoTuKiB i Micus X
BMpPOOHMUTBA. Ane He 30CepemxyeTbcsl yBara Ha
HAHECEHHI LIKOAW HaBKOJMLIHLOMY CEPEQOBUILLY,
CMPUYMHEHOMY BUPOBOHULTBOM CUHTETUYHUX HApKOTU-
ki [19].

Ha cborogHi B HigepnaHgax nowmpeHe Take sBuLle,
SIK HE3aKOHHI 3BanuLia abo ckuaaHHs Biaxoais BUpPOO-
HULUTBA CMHTHTUYHMX HapPKOTMKIB. BOHO Moxe matu
Pi3Hi Cnocobu: 3aKonyBaHHS, CKMOAHHS Ha 3eMnto, Y
MoBEPXHEBI BOAW, 30epiraHHs B nigBanax, 3MillyBaHHs
3 rHoeM abo iHLLIMMM XiMIYHUMK BigXod4amMu, cnantoBaH-
HS1, He3aKOHHe 30epiraHHs y MiCLIeBMX LieHTpax nepe-
pobkun. OTxe, TakKUM YMHOM MPSIMO YW OnocepeaKoBa-
HO PO3MOBCIOIKYIOTLCA Yepes KaHani3aLlito BHYTPILLHIX
cucTeM, CTikarum B MiCbKy KaHanisauito abo B iHauMBI-
AdyanbHy CUCTEMY OYMLLEHHS CTiYHMX BoA. Bigxoau
CMHTE3y HApKOTUKIB MOXHA TaKoX 3bupatu B nocyau-
HW, KaHICTPW, BENUKI KOHTEMHEPW CcepeaHbOl Macu Ta
30epirat Ha BUPOOHWMYMX MOTYXKHOCTSX, Y (DyproHax,
SIKi 3rofoM MOXYTb OyTV MOKMHYTI UM NignaneHi.

MNpsmi cknon Ha 3eMnto — BiAXoau, Lo 30epiratoTbest
B NS1ACTUKOBUX EMHOCTSIX, KaHiCTpax abo KoHTelHepax
CepenHboi Mack, MOXYTb CKMAATWCA Ha MpUBaTHI Ta
rpoMaachKi 3emni (cinbCbKorocrnogapchbki Noms, ficu,
MPUPOZHI 3anoBIJHWKN), LLIO BKpaW HEraTUBHO BMIMBaE
Ha CinbCbke rocnogapcTBO Ta HaBKOMULLHE CEpeaoBH-
we. Bigxoau HapKkoTukiB Takox Byno 3HangeHo B imax

Kypains H.B. / N, Kurdil

effects are less likely because, over time, acidic and
alkaline solutions are diluted and buffered by water,
rain, and/or neutralized by soil buffering capacity, while
organic solvents either evaporate into the air or are
decomposed relatively rapidly by microbes during
wastewater or environmental treatment. However,
these substances can have indirect effects on the envi-
ronment, such as forming the presence of heavy met-
als in soil, which can affect groundwater quality and
organisms in soils or sediments. In addition, it can lead
to high chemical oxygen demand and oxygen depletion
in water, high sulphate content, and salinity. Organic
solvents can evaporate or be carried with water into
groundwater. For example, in the provinces of North
Brabant and Limburg in the Netherlands, where most
of the underground laboratories are located, about 20%
of the identified waste disposal sites were in groundwa-
ter protection zones. These territories are protected as
aquifers and used for the production of drinking water.
In 2018, in the Netherlands, it was estimated that the
waste generated during the production of amphetamine
and MDMA resulted respectively in more than 6000 and
1000 tons of waste annually. The Netherlands National
Police publishes annual reports on synthetic drug pro-
duction sites, storage facilities for synthesis equipment
and chemicals, and waste disposal sites from produc-
tion. Most of the production and repositories were found
in the eastern and south-eastern parts of the
Netherlands, and most of the dumps were located in the
same areas and in the southwestern province of
Zeeland [2]. Another study conducted in 2021, which
focused on Flemish newspaper reports on drug waste
dumping and production sites in Belgium, shows that lit-
tle is known about the environmental damage caused
by synthetic drug production [15].

Based on what has been observed in the
Netherlands recently, illegal landfilling or dumping can
take many forms, including burial, dumping on land or
surface water or storage in basements, mixing with
manure or chemical waste, burning, illegal storage in
local processing centres and direct or indirect dis-
charge through internal sewage systems that flow
either to the municipal sewage system or to an individ-
ual sewage treatment system. Drug synthesis waste
can also be collected in canisters or large medium-
weight containers and stored in production facilities or
in vans, which can then be abandoned or burned.

Direct discharges to landfills — waste stored in plas-
tic containers, canisters or medium-weight containers
can be discharged onto private and public lands (agri-
cultural fields, forests, nature reserves), adversely
affecting all aspects of agriculture and the environ-
ment. Drug waste has also been found buried in pits
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i KpuHUUaX [16, 17].

Mpsimi cknon BIOXOAIB BMPOOHMLTBA CUHTETUYHUX
HapKOTWKIB Y MOBEPXHEBI BOAW MOXYTb 3AiICHIOBATUCS
LUNSIXOM HABMMUCHOTO CMOPOXHEHHSI KaHICTP Ta iHLIMX
KOHTeNHepiB. Kpim Toro, nigninbHi naboparopii 4acro-
rycTo piaki BiIXoOW CKMOAlThb Y KaHaBW, CTPYMKM Ta
kaHanu. Lle 3arpoxye BogHOMY cepefoBuLLY, BOHO nia-
KUCneTbes (y BUNagky BigxodiB amdeTamiHy) abo
BUCHAXYETLCS KuCeHb (y BUNaaky sigxonis MDMA, wo
MicTATb eTaHon abo metaHon). JlabopaTtopHi ekcnepu-
MEHTU B MOEAHAHHI 3 MOAENbHUMU PO3paxyHKamm
nokasanwu, Lo XiMivHi Bigxoan BMpobHMLUTBa MeTamde-
TamiHy, SKi CKMOalTbCH Y NOBEPXHEBI BOAW, MOXYTb
OyTW WKIONMBUMK ANS BOOHWUX OPraHiamis Yepes 3MeH-
LUEHHS KiNbKOCTI KUCHIO. Byno BUSIBNEHO, LIO CyMmill
OKpPeMMX KOMIMOHEHTIB BiAXOA4iB CNoxuBae Oinblie
KUCHIO, HiXX OKpeMi ximikatu [18].

Mpami 3nMBM B KaHanisauito — KACMOTHI abo NyxHi
BiOXOOW — MOXYTb MOLUKOAWUTW KaHanisauinHy iHdpa-
CTPYKTYpy (Hanpwknag, kaHanisauivHi Tpybu) i Hera-
TUBHO BMNMBaTU Ha OakTepii, siki BUKOPUCTOBYHOTLCS
AN ounweHHs Boau. Y Higepnangax, Hanpuknag,
HaaXoaunu noBIAOMMNEHHSA MPO YWUCNEHHI aBapii Y
HEeBENUKiI OMUCHIN CTaHLii BHACMiOOK CKMOAHHS XiMiy-
HUX BIOXOLiB CUHTE3y amdeTamiHy B kaHanisauiio. Y
MoAenbHUX OOCTIMKEHHSIX, LLO BKMOYani OYUCHi CTaH-
Lii Manoro Ta cepeHbOro po3mipy, 6yno nokasaHo, Lo
pigki BiOXxo4M, HaBiTb HEBENMWKOI NapTii aMmdeTamiHy
(40 «r), MOXyTb cnpuunHUTK 36in y poBoTi BCiX 0YmC-
HWX CTaHuin [2, 19, 20].

Kpim pisHOMaHITHUX KUCnOT i nyriB, SKi BUKOPUCTO-
BYIOTbCA Yy BUPOOHWULTBI CUHTETUYHUX HAPKOTWKIB i
noTpannsATb Y XiMiyHi BiAXo4u, YacTo MICTATb 3anuLu-
KU KiHLLEBOTO MPOAYKTY, KW TaKOoX MOXeE NOTpanuTyh B
KaHanisauito. Taki 3anuliKM Yy CTiYHUX BOAAxX 4acto
NepeBULLYIOTb PiBHi, OTPUMaHI B pe3ynbraTi BUOiNeHHS
npenapaTty JIOAMHOKW MiCMS  WOr0  BXWBaHHS.
KoHueHTpauii 3anuwkiB 3abOpPOHEHWX HapPKOTUKIB
yepes BUAINEHHS B MyHIUMNanbHi CTiYHI BOAW € HU3b-
KUMW, OCKINbKM HapKOTUKW LLOAHS BXWBAE HeBenuka
yacTuHa HaceneHHsl. Kpim Toro, Benuki o6’emu Boam
3a3BuYan BUKOPUCTOBYIOTLCA ANS 3MUBY B TyaneTi, Wo
NPM3BOANTL [0 MNOYATKOBOrO BMCOKOMO PO3BEAEHHS!
cekanin i cedi. Bukmam XximiuHMX BigxogiB CUHTE3y
3a00pOHEHNX HAPKOTWKIB TaM, e BOHW TPannsThCs,
3a3Buyaii MatoTb 3HA4YHO BWLLI KOHLEHTpALl, 30Kpema
KiHLeBMX npogykTis [21, 22].

BigpisHuTM BuMNagkoBy NPUCYTHICTb BUKMAIB Bif
HE3aKOHHOro0 BMPOOHMLTBA B KaHanisauiiHUX cucTe-
Max [O03BOSIIE MOHITOPWHI CRIBBIOHOLIEHHS] MEBHMX
BiomapkepiB HAPKOTUYHINX PEYOBWH, SKi 3a3BMYal crno-
XuBalTbcs. Tak, Haa3BMYaMHO BUCOKI HaBaHTaXeHHS
ametamiHy Ta MDMA nopiBHAHO 3 «HOPManbHUMUY
HaBaHTaXXEHHAMM, NOB’A3aHNMU 3i BXWMBaHHAM, 3adik-
COBaHi B KaHanmisauinHin cuctemi micta EnHOxoBeH,
ETepneHa, Wo cBig4aTb Npo BUPOOHWYI CKMAAHHS B
KaHanizauinHy cuctemy [16].

BXXMBaHHS CUHTETUYHMX HAPKOTUKIB € OKPEMUM [Ke-

and filled wells [16, 17].

Direct discharge of synthetic drug production waste
into surface waters can be carried out by deliberately
emptying canisters and other containers. In addition,
underground laboratories can use drains to directly
inject liquid waste into ditches, streams, and canals.
The main (local) threats to the aquatic environment
consist of acidification (in the case of amphetamine
waste) or oxygen depletion (in the case of MDMA
waste containing ethanol or methanol). Laboratory
experiments combined with model calculations have
shown that chemical waste from the production of
methamphetamine, which is discharged into surface
waters, can be harmful to aquatic organisms due to a
decrease in the amount of oxygen. It was found that a
mixture of certain waste components consumes more
oxygen than individual chemicals [18].

Direct discharge — acidic or alkaline wastes are dis-
charged into the sewer system, which can damage
sewer infrastructure (such as sewer pipes) and can
affect the bacteria used by treatment plants to treat
water. In the Netherlands, for example, there have
been reports of numerous accidents at a small treat-
ment plant due to chemical waste from amphetamine
synthesis being dumped into the sewer. In model stud-
ies involving small and medium-sized treatment plants,
it was shown that liquid waste from even a small batch
of amphetamine (40 kg) could cause a failure in the
operation of all treatment plants [2, 19, 20].

In addition to the various acids and alkalis used in
the production of synthetic drugs that end up in chem-
ical waste, the waste often contains final product
residues that can also get into sewers. Such residues
in wastewater often exceed the levels obtained
because of human excretion of the drug after its con-
sumption. lllicit drugs residue concentrations due to
discharges into municipal wastewater are low because
drugs are used daily by a small portion of the popula-
tion. In addition, large volumes of water are usually
used for toilet flushing, resulting in an initial high dilu-
tion of faeces and urine. Emissions of chemical waste
from the synthesis of illicit drugs, where they occur,
usually are of much higher concentrations, including
the final products [21, 22].

A useful way to distinguish the accidental presence
of emissions from illicit production in sewage systems
is to monitor the ratio of certain biomarkers of common-
ly consumed drugs in wastewater. For example,
extremely high amounts of amphetamine and MDMA
compared to ‘normal’ amounts associated with use
recorded in the sewage system of the city of
Eindhoven, Netherlands, indicate industrial discharges
into the sewage system [16].



penom 3abpyaHEHHS! HaBKOMNMLLHBOMO CepefoBuLUa.
HapkoTWky MOXYTb NOTPANSTX B HBOTO MICNS BXWBaH-
HA TOAMHOW, Yepes CTiYHI BOAWM, KOnM noganblua
04UCTKA Ha OYMCHUX CMOpydax He [03BOMSE NOBHICTIO
BuaanuTn 3anuiukn. OUiHIOYM BMNWB BXMBAHHA Ta
BMPOOHULTBA HApKOTWKIB Ha BOAY B KaHaniauiiHin
CHCTEMI, BaXXITMBO BPaxXoBYBaTN €(HEKTUBHICTb CUCTEM
OYMLLEHHS BOAM Y BWAOANEHHI PEYOBMH 3 BOAW.
3aranom TaMm, ge [OOCTynHa O4MCTKa CTiYHMX BOA,
amdeTaMiH i MeTamcpeTamiH MOXHaA 3HAYHOL MipOto
BUOANUTM 3a [OMOMOIOK OYUMLLEHHS, ane MOoKasHUKK
BuaaneHHs MDMA € HU3bKuMu.

TrM4YacoBuii BUCOKUIA PiBEHb 3aNULLIKIB CUHTETUYHUX
HapKOTWKIB y KaHanisauii Takox moxe OyTu pesynera-
TOM My3W4HKX (hecTuBaniB, e obcsar BXuUBaHHA Hap-
KOTMKIB BiNMbLUMIA, HXX cepe HaceneHHs B Linomy. Xo4a
BiAX0a4W 3 nicyapiB, SiKi BUKOPUCTOBYIOTLCH Ha TaKuX
dectuBansx, cknaatTbCa 40 KaHani3aLinHoOi cucTemum,
L0 NPU3BOAUTL A0 TUMYACOBOI BUCOKOI KOHLEHTpaL,
BiABiOyBaui hecTBanio He 3aBXAW BUKOPUCTOBYHOTb
nicyapu, TOMy YacTMHa HapKOTWKIB noTpannsie 6eano-
cepefHb0o [0 IPYHTY i MOXe TMMYacoBO NiABULLMTK
piBEHb HAPKOTWKIB Ta iXx METabOnITiB y HaBKOMMWLUHIX
noBepxHeBMx Bogax [23].

BMPOBHMLTBO CUHTETUYHKX HAPKOTUKIB YTBOPIOE pi3-
HOMaHITHi LUKIAMBI PEYOBMHW Ta ra3v (Hampuknag,
XNOpUCTUIA BoAeHb, hocdiH Towwo). MNoniuis Ta noxex-
HUKM MOBIAOMNATL NPO NpobnemMn 3 AUXaHHSM i
ronoeHi 6oni, KoM BOHM OEMOHTYOTL nabopatopii 3
BUPOOHULTBA KpUcTaniyHoro metamdetamidy. KoxeH,
XTO MPUCYTHIN Mig Yac BUPOOHMLITBA CUHTETUYHUX Hap-
KOTMKIB, NigaaeTbcs KOMOIHOBAHOMY XiMiYHOMY BRu-
BYy. Y Oeskux BuMnagkax BiH Moxe matu daTanbHi
Hacnigkn. Jlogy, sKi KMBYTb MOONM3y BUPOBHMYMX
MiCLb, HapaxatTbCA Ha BMMWB BUMAPOBYBaHHA poO3-
YMHHWKIB | TOKCMYHMX NapiB, BUMNagKOBO Mignagatouu
nig BNMB XiMiYHWUX PEYOBUH.

[loBegeHO BNMMB BigXodiB BUPODHMLTBA HAPKOTMKIB
Ha CillbCbKOrOCNOAAPChKi KyNbETYpU Ta Xap4oBUA NaH-
utor. Tak, IXHE CKMAaHHS Y THOMOBI MUK Ta nigBanu, a
TakoX NOGMM3y HUX MOXE HeraTMBHO BigOMBaTUCS Ha
HaBKOMWLUHBOMY CepeoByLLi, Mons MOXyTb ByTu ono-
cepeakoBaHo 3abpyaHeHi. KynbTypu, BupoLLeHi Ha
Takux Monsx, MOXyTb MICTUTW K 3anuLKW XiMikaTis,
Tak i KiHueBi npoaykTu. Y HigepnaHgax amderamiH i
MDMA 6ynu BusiBneHi B KyKypya3i, 3ibpaHii 3 Takux
nonis, Npo Lo nucana raseta “Politico”.

EKOTOKCMYHICTb CUMHTETUYHMX HAPKOTWKIB O3HAYae
MOXITMBICTb BNMBY GionoriyHMX, XiMidHMX abo dismny-
HUX paKTOPIB IXHLOTO BUPOOHMLITBA HA EKOCUCTEMMU, @
OTXe, onocepedkoBaHO, Ha OiopisHomaHITTA. Konu
CUHTETMYHI npenapaty abo XiMmiyHi 3anuwwKK noTpan-
NS0T y I'pyHT abo BoAy, BOHU 3MIHIOKOTb piBeHb pH,
O MO3HA4YaETbCA HA E€KOCMCTEMi XUBMX OpraHi3miB.
Lle Moxe BNMWHYTW Ha BOAHI OpraHiamMu, a TakoX Ha
XyaoOy, B pasi BUKOPWUCTaHHA MOBEPXHEBMX BOA NS
3POLLEHHS 260 AN NUTTS TBAPWH.

[oci He BWCTayae [O0Ka30BMX OOCMIMKEHb LLIOAO

Kypains H.B. / N, Kurdil

The consumption of synthetic drugs is a separate
source of environmental pollution. Drugs can enter the
environment after human consumption, through waste-
water, when further treatment at sewage treatment
plants does not allow complete removal of residues.
When assessing the impact of drug use and production
on water in a sewage system, it is important to look at
the effectiveness of water treatment systems in remov-
ing substances from the water. In general, where
wastewater treatment is available, amphetamine and
methamphetamine can be largely removed by treat-
ment, but removal rates for MDMA are low.

Temporary high levels of synthetic drug residues in
sewage may also be the result of music festivals,
where drug use is higher than in the population in gen-
eral. Although the waste from the urinals used at such
festivals is discharged into the sewage system, result-
ing in temporary high concentrations, festival goers do
not always use the urinals, so some of the drugs enter
the soil directly and can temporarily increase the level
of drugs and their metabolites in the surrounding sur-
face waters [23].

The production of synthetic drugs produces a variety
of harmful substances and gases (e.g., hydrogen chlo-
ride, phosphine, etc.). Police and firefighters report
breathing problems and headaches as they dismantle
crystal methamphetamine laboratories. Everyone pre-
sent during the production of synthetic drugs is
exposed to the combined chemical effects. In some
cases, such exposure can have fatal consequences.
People living near production sites may be exposed to
solvent evaporation and toxic fumes. People can be
accidentally exposed to chemicals when they come
into contact with chemical dumps.

Impact of drug production waste on crops and the
food chain has also been proven. Dumping drug waste
in or near manure pits and basements can have a neg-
ative impact on the environment. If such manure is not
detected before it is used in the agricultural process,
fields can be indirectly contaminated. A mixture of
manure and waste can be spread over fields, and crops
grown in such fields can contain both chemical residues
and final products. In the Netherlands, amphetamine
and MDMA were found in corn harvested from such
fields, as reported by the newspaper Politico.

Ecotoxicity of synthetic drugs means the possibility
of influence of biological, chemical or physical factors
of their production on ecosystems, and therefore, indi-
rectly, on biodiversity. When synthetic drugs or chemi-
cal residues enter the soil or water, they change the pH
level, which can affect the ecosystems of living organ-
isms. This can affect aquatic organisms as well as, for
example, livestock when surface water is used for irri-
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BMIIMBY CUHTETUYHUX HAPKOTMKIB i NOBIYHMX NpoayKTiB
iXHbOrO CUHTE3y Ha HaBKOMWLLHE cepeposulle. Llei
chakT o4eBMaHUIN, 0COBNMBO KONW NAETLCSA NPO BUCOKI
KOHLeHTpauil. Tak, 3Banuwa XimiyHux BigxoaiB Hesa-
KOHHOTO CUHTE3y MPU3BENU OO0 KiMbKOX MiCLIEBUX €KO-
noriyHux iHUMaeHTiB y HigepnaHgax, cepen AKux:
macoBa 3arnbenb pubu, 3eMHOBOOHMX | 6e3XpebeTHMX
y HEBENWKOMY CTPYMKY B MpOBiHLi JlimOypr nicns cku-
[aHHs Bigxodis cuHTesy MDMA [2].

OkpiM nOKanbHWX [HUMAEHTIB, iCHYIOTb iHWi OaHi
LOJO EKOTOKCMYHOCTI Ta MNOBEAiHKM CTUMYNATOPIB
amdeTamiHOBOro psifly B HaBKOIULLIHBOMY CEepeaoBu-
wi. OgHe [OCNimKEHHs MoKasano, WO MpeKypcopu
amdeTtamiHy Ta NoBiYHi NPOAYKTU HE MaKTb LLKIAIMBO-
ro BNAWBY Ha BaXMBY MIKPODBIOMOriYHY aKTMBHICTb Y
KOHLEeHTpauisx Hmkve 1000 mkr/r. Tak, piBHi MeTamde-
TamiHy Ta MDMA y cTiuHMX BOZAx OYMUCHWUX Cropyn
Asctpanii craHosunu 200 Ta 60 Hr/n. Byno BcTaHoBne-
HO, L0 BOHW CTAHOBMSATb HU3bKWIA PU3MK ANSt CTIYHWX
Boga [16, 24, 25].

HaBiTb Npu BIQHOCHO HU3bKMX KOHLEHTpaLisX
3aMULLKN CUHTETUYHMX HAPKOTUKIB MOXYTb CTAHOBUTM
3arposy ans ekocucteM. BogHi 06’ekTu gyxe BpasnuBei
Wwono 3abpyaHEHHS! HAPKOTVKaMK Ta MOB’sI3aHUMU 3
XIMIY4HUM CUHTe30M cnonykamu. BopgHi opraHizmu,
BKMtoYaroum b6akTepii, BogopocTi, 6e3xpebeTHi Ta pubu,
MatoTb peuenTopu, ski pobnsTb iX NOTEHLAHO YyTiu-
BMMMW [0 Npenapartis, sKi NOTPannsTb B eKOCUCTEMY
[26]. Hanpuknag, 6yno BusiBneHo, Lo MeTameTamiH i
amdeTamiH HaKoNMuyTbCA B Migisix i pubax. Y KOH-
ueHTpadii 0,1 mxr/n MDMA cnpuyuHsie BNvB Ha pubok
Hanio. JocnimkeHHsIMN goBedeHo, Wo MeTamdeTamiH
BUKIMKAE 3anexHiCTb i 3MiHy MOBefiHKU CTPYMKOBOI
¢hopeni (Salmo trutta) npy ekonoriyHO 3HaYyLLMX KOH-
ueHTpauisx (1 mxr/n) [27-30].

Y HigepnaHgax 3a pesynstataMu MOHITOPUHIOBOIO
[OCNIMKEHHS Bynu BU3HAYEHI NPOrHO30BaHi KOHLEHT-
pauii, Lo He BNA1BatoTb Ha ekocucTemy. BoHu € nopo-
FOM, HWKYe SIKOro He BUMIPHOETBCS LUKIANMBUN BMNNUB
BMMMBY Ha HaBKOMULLHE cepegosuLle. [ing ampeTami-
Hy, MeTamdetamiHy Ta MDMA BOoHUM CTaHOBWNM BigMo-
BigHO 4,9, 1,5 Ta 1,6 Mmkr/n. Y mopentoBanbHOMY
AOCTNimKeHHi Byno 3acToCcOBaHO HaWripwuin CUeHapin,
OO OUHUTM MOXNMBI HaCMiAKM CKMOAHHA BiAXoAis
amdetamiHy abo MDMA B 30Hy 3abopy NuTHOI BOZMW.
Omxe, pieHi MDMA B pe3ynbTaTi MOZENOBaHHS CKu-
[aHHS XiIMiYHMX BIiOXOZiB Bif WOr0 CUHTE3y nepesu-
LLYIOTb ICHYIOYI FPaHUYHI 3HAYEHHSI Ta TOKCMKOMOTiYHi
noporu [31].

KomnnekcHe [OCRIgKEHHS Pi3HUX NCUXOAKTUBHUX
PEYOBWH Ta iXHiIX MeTaboniTiB NPOBEAEHO Ha OYMCHMX
crnopygax micra 3arpe6 (780 000 xuTenis) 3a gonomo-
ro PianHHOI XpomaTtorpadii/TaHoeMHOI Mac-CnekTpo-
meTpii (LC-MS-MS). OuiHka 3noBXMBaHHS N'ATbMA Pi3-
HUMWU 3aDOPOHEHNMU HAPKOTUKaMW, BKIOYAKYM
repoiH, KokaiH, MapuxyaHy, amdetamiH Ta ekcrtasi,
Hyna 3pobneHa Ha OCHOBI penpe3eHTaTUBHUX NMOKA3HM-
KIB BUBELEHHS, SIKi BU3HaA4Yanucs npoTtsarom 8 micauis.

gation or for drinking animals.

There is still a lack of evidence-based research on
the environmental impact of synthetic drugs and by-
products of their synthesis. The effect is most obvious
when dealing with high concentrations. For example,
illegal synthesis chemical waste landfills have caused
several local environmental incidents in the
Netherlands, including a massive death of fish,
amphibians and invertebrates in a small stream in the
province of Limburg following the dumping of MDMA
synthesis waste [2].

In addition to local incidents, there are conflicting
data on the ecotoxicity and behaviour of amphetamine-
type stimulants in the environment. One study found
that amphetamine precursors and by-products had no
deleterious effects on important microbial activity at
concentrations below 1000 pg/g. For example, levels
of methamphetamine and MDMA in waste water from
wastewater treatment plants in Australia were 200 and
60 ng/l, respectively, and were found to pose a low risk
to receiving waters [16, 24, 25].

Even at relatively low concentrations, residues of
synthetic drugs can pose a threat to ecosystems.
Water bodies are very susceptible to contamination by
drugs and compounds related to chemical synthesis.
Aquatic organisms, including bacteria, algae, inverte-
brates and fish, have receptors that make them poten-
tially sensitive to controlled substances entering the
ecosystem [26]. For example, methamphetamine and
amphetamine have been found to accumulate in mus-
sels and fish and at a concentration of 0.1 ug/l, MDMA
causes effects in zebrafish , and another study found
methamphetamine to be addictive and changing the
behaviour of brook trout (Salmo trutta) at ecologically
significant concentrations (1 pg/l) [27-30].

In the Netherlands, the results of a monitoring study
were used to determine predicted NOECs, which rep-
resent the threshold below which no harmful environ-
mental effects is detected. They are 4.9, 1.5, and 1.6
ug/l respectively, for amphetamine, methamphetamine,
and MDMA. A worst-case scenario was used in the
modelling study to assess the potential effects of
amphetamine or MDMA waste discharge into a drink-
ing water intake area. The simulation of the discharge
of chemical waste from MDMA synthesis showed that
MDMA levels exceed the existing limit values and toxi-
cological thresholds [31].

A comprehensive study of various psychoactive sub-
stances and their metabolites was carried out at waste-
water treatment plants in the city of Zagreb (780,000
inhabitants) using liquid chromatography/tandem mass
spectrometry (LC-MS-MS). Consumption of five differ-
ent illicit drugs, including heroin, cocaine, marijuana,



MapuxyaHa (1000 kr/pik), repoiH (75 kr/pik) i kokaiH
(47 «xr/pik) BusIBUNMCA HanbinbW BXMBaHUMK 3abopo-
HEHVMW HapKOTMKaMK, a OT LLOAO HAapKOTMKIB amdeTa-
MIHOBOrO psify MOKa3HUKW 3HAYHO HKYi (1-3 Kr/pik).
MopiBHIOKYU iHLLI 3BiTW, MOXHA 3pOBUTH BUCHOBOK, LLIO
Npodini 3NOBXMBAHHS HapKOTUKamu B KpaiHax 3 nepe-
XiOHOK EeKOHOMIKOK BiApI3HAKTLCS Big TUX, MPO SKi
nosigomnsoTe y 3axigHii €sponi, ocobnueo Lwoao
MOPIBHAHO 30iNbLUEHOTO BXWBaHHS repoiHy. Y BUXIiOH
[JHi CMCTEMATUYHO BUSIBMEHO MiABULLEHE BXWBAHHS
HapKOTUYHMX PEYOBWH CTUMYMOKYOI Aji (kokaiHy Ta
«ekcTasiy) [32].

OkpiM KOHTpOMIO Hag NpeKypcopamu, AEpXaBHi
3axodn 30ebinblworo HOCATb PEeakTMBHUA XapaKkTep:
BiZl BUSIBNEHHS | JEMOHTaXYy MigninbHUX nabopartopin,
aHaniay CTi4HMX BOZ, OnepaLiin 3 O4YULLEHHSI BUPODHM-
4ux NpUMiLLEHb ab0 CMITTE3BANULL, A0 HANEXHOT yTUIi-
3aLii KOH(ICKOBAHUX HAPKOTWKIB.

AHani3 cTiyHuX BoA — Lie AyXe BaxnuBa npoueaypa,
apKe NOeTbCa Npo 3axMCT rPOMafAChKOro 340poB's Ta
MOHITOPUHT TEHAEHLN BXMBAHHSA HAPKOTUKIB 4O 3aXW-
CTY HaBKOMWLIHBOTO CepenoBulLa Ta 3abe3nevyeHHs
npasonopsdky. B ycbomy CBITi aHanis cTiYHMX BoA
BUSIBMISIE KOHTPOSIbOBAHI HAPKOTUKK Ta ixHi MeTabori-
™. Hanpuknag, ornag nitepatypu, NpOBEOEHWA Yy
2020 poui, BUSIBUB OOCNIMKEHHS aHani3y CTiYHUX BOA
npuHaiMHi B 23 KpaiHax gns onioigis, 15 kpaiH ans
kaHabiHoigiB i 17 ANg CUHTETMYHUX HapkoTKKiB. OgHak
GinbLicTb i3 UMX AocnigkeHb noxoasaTb 3 €Bponu Ta
MisHivyHoi Amepukn (KaHapga Ta CLUA), nuwe kinbka
KpaiH npefcTaBneHi B iHWKX perioHax: B Asii — Kutal,
Pecny6niui Kopesi Ta npoBiHuii Kutato TaiBaHb; B
NatuHeekin Amepuui — Bpasunia, Konymbisi, Kocta-
Pika, MapTuHika, Mekcvka Ta Ypyrsan; a B Adpuui —
nvwe €rvner i MNiBaeHHa Adpuka. binbLicTb npoBeae-
HOro aHanisy CTiYHWUX BOA Hapasi NoB’s3aHa 3 MOHITO-
PUHIOM TeHAEHLi BxuBaHHSA abo BMPODHMLTBA Hap-
KOTUKIB [2] | gonomorae MpaBOOXOPOHHWM OpraHam,
OCKiNbKv Npodoini BiAXOA4iB MOXYTb OYTU BUKOPUCTaHI
Ans ineHTudikauii NOTo4HOro BUPOOHMULTBA HAPKOTMKIB
y 30Hi Bogo3bopy cTivyHux BoA. Lie Takox mMoxe gono-
MOITV BU3HAUUTW TeHOEHLii, Hanpuknag, Woao reorpa-
(hiuHOrO po3TaLlyBaHHS, TUNIB BUKOPUCTOBYBAHWX Npe-
KYpCOpiB i BUPOBNEHNX HAPKOTUKIB.

Konu npekypcopu BogHOYaC BWKOPWCTOBYHOTHLCS B
3aKOHHMX Linsax, aHania CTiYHWX Bod — e Jyxe cknag-
He 3aBfaHHA. BaXko BMSBMTM repoiH, OCKIMbKW MOro
OCHOBHUIA MeTabomiT MOpPiH TakoX € iHAMKATOPOM
3aranbHOBXMBaHWX NikiB. Te came CTocyeTbes kaHabi-
Cy, 4115 SIKOTO Hapasi Hemae BignoBigHUX BiomMapkepis,
AKi MOXXHA BUSIBUTMW Y CTiYHMX BOAaX.

Xoua BaXKo OLHUTYM 3aranbHuii BNnvB BUPOOHMLTBA
CUHTETMYHUX HApPKOTMKIB HA HABKOMNWLLHE CepeaoBuLLe
B YCbOMY CBITi, iCHYIOTb OLiHKM (hiHAHCOBWX BUTPAT Ha
OYMLLIEHHS BiaxodiB, CTBOPEHNX Hapkonaboparopiamu
Ta 3Banuwamu. Lie nuwe HesHauyHa YacTMHa pearnbHuX
BUTPAT, fka JA€ YABMEHHS NPO eKOHOMiYHE HaBaHTa-
XEHHS1 | 30UTKM Bif, HE3AKOHHOTO BMPOOHULITBA CUHTE-

Kypains H.B. / N, Kurdil

amphetamine, and ecstasy, was assessed over the
period of eight months based on representative with-
drawal rates. Marijuana (1000 kg/year), heroin (75
kglyear) and cocaine (47 kg/year) were the most com-
monly consumed illicit drugs; while the use of amphet-
amine-type drugs was much lower (1-3 kg/year). A
comparison with other reports showed that drug con-
sumption profiles in countries with transitional
economies may differ from those reported in Western
Europe, in particular with regard to the comparatively
increased use of heroin, in particular, the increased
use of stimulant drugs (cocaine and ecstasy) [32].

Except for the control over precursors, policy mea-
sures are mostly reactive in nature, ranging from the
detection and dismantling of underground laboratories,
analysis of wastewater, clean-up operations of industri-
al premises or landfills to proper disposal of confiscat-
ed drugs.

Wastewater analysis serves a variety of purposes,
from protecting public health and monitoring drug use
trends to environmental protection and law enforce-
ment. All over the world, wastewater analysis detects
controlled drugs and their metabolites. For example, a
2020 literature review found wastewater analysis stud-
ies in at least 23 countries for opioids, 15 countries for
cannabinoids, and 17 for synthetic drugs. However,
most of these studies come from Europe and North
America (Canada and the USA), with only a few coun-
tries represented in other regions: in Asia — China, the
Republic of Korea and the Chinese province of Taiwan;
in Latin America — Brazil, Colombia, Costa Rica,
Martinique, Mexico and Uruguay; and in Africa — only
Egypt and South Africa. Most of the analysis of waste-
water carried out is currently related to monitoring
trends in drug use or production [2]. Moreover, waste-
water analysis can help law enforcement because
waste profiles can be used to identify ongoing drug
production in the wastewater intake area. It can also
help identify trends in, for example, geographic loca-
tion, types of precursors used, and drugs produced.

When precursors are simultaneously used for legiti-
mate purposes, wastewater analysis becomes a very
difficult task. For example, heroin is difficult to detect
because its main metabolite, morphine, is also an indi-
cator of commonly used drugs. The same applies to
cannabis, for which there are currently no suitable bio-
markers that can be detected in wastewater.

Although it is difficult to estimate the total environ-
mental impact of synthetic drug production worldwide,
there are estimates of the financial cost of cleaning up
the waste generated by drug laboratories and landfills.
This is only a small fraction of the actual cost, which
gives an idea of the economic burden of synthetic drug
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TUYHUX HAPKOTUKIB NS yps4iB i okpemumx ocib, ski Big-
NoBIgaloThb 3a 340POBE i YMCTE AOBKINNMA.

ButpaTu Ha 04MLLEHHS! 30HW BUPOOHULITBA CUHTETHY-
HUX HAPKOTWKIB i 3BanuLy BiAxodiB Oynu getansHo oui-
HeHi ans Benbrii Ta HigepnaHais. BctaHosneHa Bap-
TiCTb 3anexana Big MicLEeBOCTi, MacLUTabiB BUPOOHMLIT-
Ba Ta iH. Xo4a iHLi OL{iHKV BUTPAT Ha OYMLLEHHSI HAapKO-
nabopartopin 6ynu Habarato Hwx4umu. Tak, y CLUA, B
cepenHbomMy 2200 gonapis CLUA Ha ogwH enizog o4m-
weHHs (y 2009-y chiHaHCOBOMY poLi), Taki OLiHKM YacTo
0OMeXyTbCA N1LLIe BUTPaTaMu Ha onepavii 3 npubu-
paHHs, ane He BKIKYAKTb BUTPATU Ha pobOTy npaBo-
OXOPOHHMWX OPraHiB Y IHLWKX 3ay4eHnX MicLieBnX aep-
XaBHUX YCTaHOB. Y 6inbLIOCTi BUNAZKIB BNACHMUKM
HEpyXoMocCTi abo BnacHWKM 3acTaBu HecyTb BiMOBi-
[anbHICTb 3a MpsMi BUTPaTK Ha O4YULLEHHS. OCKinbKu
BOHU MOXYTb ByTW 3HauHMMmK, ¥ Higepnangax cybcupii
[OCTYMHI BIiQNOBIOHO OO «perymoBaHHA cybeupit Ha
OYMLLIEHHS Bi BIiOXOAIB HapKOTUKIB» Ha MicLEBOMY
piBHi (2021-2024 pp.). Li cybeugaii oxonntoloTe 3axoau,
MoB’A3aHi 3 [e3aKTuBaLjiet IPYHTY Ta MOBEpPXHEBMX
BOf, a TaKOX BUBE3EHHS NMOXOBaHUX BiAX0diB HApKOTK-
kiB [2, 33].

TakuMm YMHOM, He 3Baxkalouu Ha ToW (pakT, WO AOCi
Mano BigoMO Mpo hakTU4HWIA MacwTab wwkoau Ons
HaBKOMNULLHBLOTO CEpeaoBHULLA BUPODHMLTBA i BXXMBAH-
HA CMHTETUYHUX HAPKOTUKIB, MOHITOPUHI O0O’EKTIB
[OBKINIA MOXe [OMOMOITW Yy BU3HAYEHHI MaibyTHLOI
MONiTVKKM, CMPSIMOBAHOI Ha YCYHEHHS1 ManbyTHiX eKoro-
riyHMX Hacnigkis [15, 34].

BucHoBku

1. 3a pesynbratamu OCTAHHLOTO MOHITOPUHTY B
YKpaiHi 36epiracTbcs HeraTMBHa AMHaMika NoLMpeHo-
CTi BXuBaHHS HapkoTu4HuX i NMAP pevosuH Ha 10 000
HaceneHHs: 3 14,7 y 2017 p. o 17,0 y 2022 p. Ane B
YMOBaX BOEHHOTO CTaHy Ta Yepe3 akTuBHi OONoBI Jii B
4aCTUHi perioHiB YKpaiHW, a Tako 0OMEXeHNn [ocTyn
[0 BIONOBIOHUX PECYPCIB HA LMX TEPUTOPISX, OKPEMI
Cy0’EKTW MOHITOPUHIY HE MAKTb MOXIMBOCTI 34iNCHI0-
BaTU CBOI MOBHOBaXeHHs B noBHOMY o06csasi. OTxe,
oTpUMaTu BuYeprnHy iHdopmauilo wogo obcaris
BMPOOHMLTBA i BXMBaHHS HenerasbHUX HApKOTUKIB
CbOrofHi He BOa4YaeTbCA MOXMMBUM. Pa3om 3 TuMm, 3a
AaHuMmn HauioHanbHoi noniuii YkpaiHu nvwe npotsrom
2021 poky 6yno niksigoBaHo 94 Hapkonabopartopii;
BUKPUTO 4 MiXXHApPOOHUX KaHanu HaOXOMKEHHA [0
YKpaiHn HapKOTWYHKX 3acobiB; i3 He3akoHHOro obiry
BUIYYEHO TOHHU HAPKOTUYHMX 3acobiB Ta McyUxoTporn-
HUX PEYOBWH, WO NiATBEPOXYIOTb 3aKiHYeHi poscnigy-
BaHHS KpUMiHAMNbHUX NPOBaMKEHb.

2. [ocsia kpaiH €C 0oBoAUTb, O MOHITOPUHI KOH-
LieHTpaLii CMHTETMYHINX HApKOTMKIB B 00’€KTax HaBKO-
NULIHBOTO CepeoBMLLA JO3BOMSE BUPILLYBATU HACTYM-
Hi MWTaHHS: OLHATM XapaKkTep Ta MaclwTabu BXuUBaHHSA
HApKOTUKIB Yy Yaci; BUSBUTM 6a30Bi TEHAEHLT Y CnOXu-
BaHHi HapKOTWKiB; BW3HAYMTU 3aX0OU KOHTPOMO Ta
NOM'SIKLLEHHS1 HAacNiakiB BUPOBHMLITBA Ta IXHBbOTO BXMU-

production on governments and individuals responsi-
ble for environmental mitigation.

The clean-up costs of the synthetic drug production
area and waste landfills were calculated in detail for
Belgium and the Netherlands. The estimated cost
depended on the location, scale of production and other
factors. Although other estimates of drug laboratories
clean-up costs have been much lower, e.g. an average
of US$2,200 per clean-up episode (in fiscal year 2009)
in the US, such estimates are often limited to the costs
of clean-up operations and do not include, for example,
expenses for the work of law enforcement agencies or
other local government agencies involved. In most
cases, property owners or lien holders are responsible
for direct clean-up costs. As the costs associated with
drug waste clean-up can be significant, subsidies are
available in the Netherlands at the local level under the
“regulation of subsidies for drug waste clean-up” (2021-
2024). These subsidies cover measures related to the
decontamination of soil and surface water, as well as
the removal of buried drug waste [2, 33].

Thus, despite the fact that still little is known about
the actual extent of damage to the environment of the
production and use of synthetic drugs, monitoring of
environmental objects can help in determining future
policies aimed at eliminating potential environmental
consequences [15, 34].

Conclusions

1. According to the results of the latest monitoring in
Ukraine, the dynamics of illegal and psychoactive sub-
stances use per 10 000 population remains negative:
from 14.7 in 2017 to 17.0 in 2022. However, under the
conditions of martial law and due to active hostilities in
some regions of Ukraine, as well as because of limited
access to relevant resources in these territories, indi-
vidual monitoring subjects do not have the opportunity
to exercise their powers in full. Therefore obtaining
comprehensive information on the volume of produc-
tion and use of illegal drugs is not considered possible
today. At the same time, according to the National
Police of Ukraine, 94 drug laboratories were closed
down in 2021 alone; four international channels of ille-
gal drugs entry into Ukraine were exposed; tons of
drug materials and psychotropic substances were
seized from illegal circulation as a result of completed
investigations of criminal proceedings.

2. The experience of EU countries proves that moni-
toring the concentration of synthetic drugs in environ-
mental objects allows solving the following issues:
assessing the nature and scale of drug use over time;
identifying basic trends in drug consumption; determi-
nation of measures to control and mitigate the conse-



BaHHs. CamMe Takui nigxia B3Mo3i eheKTMBHO 3aXMCT-
TV HaBKONULLHE cepefoBuLLe Big Hebe3neyHux Biono-
MYHO aKTMBHWX PEYOBWH.

3. Xo4ya noku Wo Mano BigoMo Npo ¢hakTUYHI Mac-
wrabu wkoaM ANA SOBKIMNA HeneranbHUX CUHTETUY-
HUX HapKOTUKIB, MOHITOPUHI iXHbOI MPUCYTHOCTI B
00’eKkTax HaBKOMWLIHBLOMO CepeaoBuLLa € akTyanbHUM
HanNpsIMKOM HayKOBMWX JOCNIKEHb | Mae OyTu OKpeMUm
MUTaHHAM [epXXaBHOI MONITUKK Y ccepi rpomMaiCbKoro

KoHdnikt iHTepeciB. ABTopu 3aaBNsA0TL NPO BiACYTHICTb
KOH(NIKTY iHTepeciB

Kypains H.B. / N, Kurdil

quences of the production and consumption of synthet-
ic drugs, which will effectively protect the environment
from dangerous biologically active substances.

3. Although little is known about the actual extent of
damage to the environment of illegal synthetic drugs,
monitoring their presence in environmental objects is a
relevant area of scientific research and should be a
separate issue of public health policy.
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