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Introduction. The increase in the range of plant protection products necessitates the creation of highly reliable methods of
hygienic evaluation of working conditions and potential risks as a tool for monitoring inhalation and dermal exposure.
Purpose of the study — analytical assessment of scientific developments in toxicological and hygienic research of pesticides,
methodological approaches to definition of occupational risk and improvement of practice of their use in Ukraine.
Materials and methods. Standards, sanitary norms, other normative documents of the national legislation, regulating the safe
use of pesticides; international standards and legislation of the European Union (EU) on pesticide risk assessment and a
procedure of approval of their placing on the market of plant protection products. The theoretical methods of scientific
research in the field of toxicology and safe use of pesticides, analytical estimation of modern approaches to definition of
occupational risk, registration of pesticides and improvement of practice of their use in Ukraine have been used in this work.
Results. In order to prevent harmful effects of pesticides on the human health, living organisms and the environment in each
country, strict legal restrictions were introduced on their application. The procedure for registration of plant protection prod-
ucts is a matter of national security and should be solved at the state level. All drugs that are used should be thoroughly
checked on compliance with the basic principles of protection against toxic effects of pesticides, namely: preventive sanitary
supervision, distance protection, time protection, dose protection, risk assessment, mechanical protection means.
Conclusions. The fulfilment of the terms of the Association Agreement between Ukraine and the European Union provides
for a set of measures for adaptation and implementation of the national regulatory framework in accordance with European
legislation. Scientific developments in the study of peculiarities of pesticide effect on humans and the environment highlights
the main task of occupational health — an objective quantitative assessment of working conditions, justification of safe levels
of pesticide content in industrial facilities and development of methodological approaches to occupational risk assessment,
taking into account the international, European and national experience.
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Introduction pesticides is a guarantee of minimizing their harmful

effect on the human health and the environment.

According to the Food and Agriculture Organisation
of the United Nations (FAO), today's actual task is to
solve the problem of the global hunger and provide the
population with food products. However, the imple-
mentation of the potential of agricultural crops is
impossible without using modern integrated plant
protection systems, where the leading factor is a
chemical method, which involves the scientifically
based application of pesticides of different action.

Annually, there is a tendency to update the quan-
tity and range of pesticides. As of 2018, the «List of
pesticides and agrochemicals approved for use in
Ukraine» includes 2,769 preparations of domestic
and foreign production [1].

In this regard, the development and implementation
of hygienic standards and regulations on the safe use of
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Based on the above, the purpose of this work was
analytical assessment of scientific developments in toxi-
cological and hygienic research on pesticides, method-
ological approaches to definition of occupational risk and
improvement of practice of their use in Ukraine.

Materials and methods of the study

The materials of the research were standards, sanitary
norms, other normative documents of the national legis-
lation, regulating the safe use of pesticides; international
standards and legislation of the European Union (EU)
on risk assessment and authorization procedure for
placing pesticides on the market of plant protection
products. The theoretical methods of the scientific
research in the field of toxicology and safe use of
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pesticides, analytical assessment of modern appro-
aches to definition of occupational risk, registration of
pesticides and improvement of practice of their use in
Ukraine have been used in this work.

Results of the study and discussion

In Ukraine, the development of the problem of toxi-
cology and safe use of pesticides began in the last
century in the laboratory of toxicology of the Kiev
Institute of Occupational Health and Occupational
Diseases, created in 1929 under the leadership of
Professor H. Shkavera — a representative of the
school of N. P Kravkov, one of the most famous Soviet
toxicologists. At that time, the fundamentals of a very
important direction — toxicology of inorganic com-
pounds of copper, arsenic, fluorine (P. A. Braginsky,
G. F Polak) and chemicals, used in agriculture, were
laid, — toxicology of mercury organic fungicides
(L. I. Medved), in particular.

The development of inorganic pesticides, such as
arsenic, copper, mercury, sulfur-containing com-
pounds, reached its highest level by 1932. However,
due to high toxicity to the warm-blooded, mercury-
containing and arsenic-containing pesticides were
banned for application, and since the 40s of the last
century inorganic compounds were practically
replaced by organic pesticides on the world market.

In the post second world war years, the study on
toxicology of pesticides has become widespread. The
toxic properties of DDT, hexachlorane, thiophos and
other organochlorine, organophosphorus and nitro-
phenol pesticides were studied. In the 1960s, the
study of derivatives of urea, thio- and dithiocarbamic
acids began; new methods for assessing sensitizing,
mutagenic properties of pesticides, their toxic effect
on the reproductive function and development were
introduced. During that period toxicological proper-
ties of more than 300 pesticides were investigated,
there were established a number of new regularities,
concerning the dependence of toxic, cumulative prop-
erties, the degree of resorption through the skin on
the chemical structure of compounds (L. Medved,
Yu. Kagan, O. Burkatska, E. Spynu, Yu. Kundiiey,
V. Tsapko, V. Matyushina et al.).

Toxicological studies of pesticides were carried out
in parallel with studying problems of safe use of pesti-
cides. Developments in the study of peculiarities of
pesticide effect on humans and the environment made
it possible to determine the main characteristics of

pesticides which distinguish them from other xeno-
biotics: regular targeted introduction in the environ-
ment, inevitability of circulation in the biosphere; high
biological activity, deliberate destruction of living
organisms; impossibility of using in completely safe
quantities; contact with them of the wide population,
inability to exclude individuals from contact.

These peculiarities, which for the first time were
formulated by L. I. Medved, the founder of the nation-
al toxicology of pesticides and their safe use, deter-
mined the main task of occupational health — an
objective quantitative assessment of working condi-
tions and the need for an integrated approach to the
hygienic rationing of pesticides in environmental
objects.

In the combined approach to the hygienic regula-
tion of pesticides for the population, the basic safety
criterion is the Acceptable Daily Intake (ADI), which
is an integral toxicological indicator of the safety of
residual quantities of pesticides in food products,
water and the atmospheric air.

In earlier studies on toxicology of pesticides, it was
found that most organophosphorus compounds can
penetrate the undamaged skin and cause toxic effect.
In this regard, one of the priority tasks of scientists
was to study the dependence of the degree of absorp-
tion of pesticides through the skin on their chemical
structure and physico-chemical properties, to clarify
mechanisms of penetration of pesticides through the
skin and develop effective measures for prevention of
poisonings, related to the use of organophosphorus
pesticides. Thus, one more important direction of
scientific studies was determined — dermal toxicology
of pesticides, the founder of which was Y. [. Kundiev.

The results of studies, by which it was established
a high probability of poisonings by organophosphorus
pesticides on their application to the skin, allowed to
develop better practice of hygienic regulation of
chemicals in the working zone air. Since 1964, with
the approval of maximum allowable concentrations
(MACs) of chemicals, which can cause a pronounced
skin and resorptive effect, a special symbol «danger-
ous when applied onto the skin» was introduced.

The generalized results of experimental toxicologi-
cal and hygienic studies were the basis of the factual
material6 presented in the monograph by Yu. Kundiiev
«Absorption of pesticides through the skin and pre-
vention of poisonings», which became a desk book for
specialists studying toxicology of pesticides, and
chemicals in general.
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Based on the great experience, gained in prophylactic
toxicology, thanks to the works by Yu. Kundiiev and his
school in solving problems of hygienic standardization of
the permissible level of chemicals for the skin, it is pos-
sible to ground a unified methodical approach for evalu-
ation of skin resorptive action of pesticides, since the
significance of this pathway in forming the total dose of
a toxicant entering the body of workers from the objects
of the production environment is actual in our times.

Further studies were carried out in direction of
calculating the dermal exposure risk of pesticides for
operators, working with pesticides at the stages of
preparation of working formulation and spraying. The
peculiarities of pollution of the production environ-
ment have been determined, depending on the stage
of application of pesticides and the method of plant
treatment; an algorithm of determination of the skin
absorption dose for the quantitative estimation of
occupational risk is developed. It has been shown that
some of provisions of the methodology for assessing
the risk of transcutaneous effects require further studies
and scientific development [2].

This is due to the fact that modern pesticide prepa-
rations of different classes of organic compounds
according to the parameters of dermal toxicity are
referred mainly to moderate and low hazardous com-
pounds, distinguishing them from organophosphorus
pesticides, which have a pronounced skin-absorption
action. In such conditions, the development of stan-
dards with the use of experimental studies on labora-
tory animals and a great range of pesticides is practi-
cally impossible and unreasonably costly.

The use of mathematical modeling of penetration
of pesticides through the skin from the standpoint of
the theory of diffusion has created an opportunity for a
new approach to the hygienic standardization of pes-
ticides for the skin. The principle of the method is in
transformation of the internal permissible dose into
the maximum permissible level of skin contamination
using a calculated model of the coefficient of penetra-
tion of a substance through the skin [3].

The created mathematical models of quantitative
determination of the permeability of chemical sub-
stances through the skin by their physical and chemi-
cal properties become the basis for solving practical
problems of hygienic assessment of working condi-
tions in the use of pesticides as an integral part of
assessing the safety of pesticides for the human
health and the environment at the stage of their pre-
registration period.

In order to prevent harmiul influence of pesticides
on the human health, living organisms and the envi-
ronment in each country, strict legal restrictions have
been introduced for their application [4, 5].

The World Health Organization (WHO), the Food
and Agriculture Organization (FOA), the European
Food Safety Authority (EFSA), the Codex
Alimentarius, the US Environmental Protection
Agency (EPA) play an important role in the field of
preventive medicine, as well as their own method-
ological approaches to risk assessment.

In Ukraine, legal relations on the state testing and
registration of pesticides and agrochemicals concern-
ing safety for the human health and the environment
are regulated by the Law of Ukraine No. 87/95-BP
«On Pesticides and Agrochemicals», by Resolution
Ne 295 «On Approval of the Procedure for conducting
state tests, state registration and re-registration,
publication of lists of pesticides and agrochemicals
authorized for use in Ukraine» [6, 7].

All applied pesticides should be thoroughly checked
and approved by the relevant public authorities, in
compliance with the basic principles of protection
against toxic effects of pesticides, namely: preventive
sanitary supervision, distance protection, time pro-
tection, dose protection, risk assessment, mechanical
protection means [8§—10].

Legislative acts of the European Union (EU) and
other civilized countries provide for risk assessment
as an instrument for monitoring inhaled and dermal
exposures and for making optimal management deci-
sions in case of exceeding the Acceptable Operator
Exposure Level (AOEL).

For prediction of exposure levels during mixing/
refueling (preparation of pesticide working solutions)
and spraying plants prognosticated and calculated
exposure models, officially recognized and verified in
practice, are used [ 1 | —13]. The main elements of risk
assessment models is the characteristics of harmiul
action of a pesticide on an individual, revealing the
nature of dependence of such effect on the dose and
determination of the exposure in real conditions of
pesticide application.

The algorithm for calculating the risk level is in
determining the ratio of the actual exposure dose,
received during the treatment and calculated within
the entire working time interval (standard terms of
pesticide application) to the safe level (AOEL), which
is determined from the results of subchronic and
chronic experiments on animals.
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The results of expert-analytical and toxicological-
hygienic research of pesticides become the basis for
development of hygienic norms and regulations for the
safe use of pesticides, observance of which is a guaran-
tee of promotion of occupational health and minimiza-
tion of the influence on the natural environment [14].

In accordance with the current legislation of
Ukraine, hygiene standards and regulations of the
studied pesticides are approved by Orders of the
Ministry of Health of Ukraine, registered with the
Ministry of Justice for controlling by the State Service
of Ukraine on Food Safety and Consumer Protection.

In general, the procedure for registration of plant
protection products in Ukraine, which involves a
number of ministries and departments, illustrates
that this issue is of a national security and should be
solved at the national level.

The execution of the terms of the Agreement on the
association between Ukraine and the EU provides for
a set of measures for adaptation and implementation
of the national regulatory framework in accordance
with the European legislation [ 15].

Thus, research institutes of toxicological and
hygienic profile of the Ministry of Health of Ukraine
and the National Academy of Medical Sciences of
Ukraine are guided in their activity by normative and
methodological documents of the Organization for
Economic Co-operation and Development (OECD)
on the conduct of toxicological, ecotoxicological stud-
ies as well as those concerning behavior of pesticides
in the environment.

On the way to harmonization of international prin-
ciples, criteria and methods of risk assessment,
Ukrainian legal acts should include requirements for
the content of dossiers submitted for the purpose of
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TOKCNKOAOINo-ririeEHI4HI AOCAIAKEHHS1 HOBUUX NECTULVAIB
3 NO3nUIN OUIHKU NPOMECINHONO PU3NKY
Aep>kaBHa ycTaHoBa «IHCTUTYT MeanumnHM Npadi imeHi 10. |. KyHaieBa HauioHaAbHOI akaaeMii MeAnHHNX HayK

YKpaiHu», m. Knis

Bcemyn. 36inbIIeHHST aCOPTUMEHTY 3aC00iB 3aXUCTY POCIMH OOYMOBITIOE HEOOXiTHICTh CTBOPEHHST BUCOKOHAIITHIX METOIIB TiTie-
HIYHOI OLIIHKM YMOB TIpalli Ta MOTEHLIIMHUX PU3UKIB SIK iIHCTPYMEHTY MOHITOPUHTY iHTAJISILIAHUX 1 AepMaIbHUX €KCTIO3ULIIA.
Mema docaidocenns — aHAIIITUYHA OLIIHKA HAYKOBUX PO3POOOK 3 TOKCUKOJIOTO-TiTi€HIYHUX AOCTIKEHb MeCTULIMIIB, METOINY~
HUX TAXOMIB 10 BU3HAYEHHS MPO(eCiiHOro pu3uKy Ta yIOCKOHAJIIGHHS MPaKTUKU IXHbOTO BUKOPUCTAHHS B YKpaiHi.
Mamepiaru ma memoodu docaidxcenns. MatepialaMu TOCTiIKeHb Oy/Iu AepKaBHi CTaHAAPTH, CaHiTapHi HOPMU, iHILI HOP-
MaTUBHi TOKyMEHTH HalliOHAJIbHOTO 3aKOHO/IABCTBA, SIKi PETIAMEHTYIOTh Oe3ITeKy IMeCTUIIMIIB IPY IXHbOMY 3aCTOCYBaHHi;
MiXHApOMIHi CTAHIAPTH Ta 3aKOHOIaBUi akT €Bporeiichkoro Coro3y 3 OLliHKY PU3NKY MECTULIIIB i T03BITEHOI TIPOLIETypU
111010 IXHBOTO PO3MillleHHST Ha PUHKY 3aC00iB 3aXMCTy POCIUH. Y JOCTiI)KEHHI BUKOPUCTAHO TEOPETUYHI METOIU HAYKOBUX
PO3pO0OK y Tay3i TOKCUKOJIOTII Ta Tiri€HW 3aCTOCYBaHHS MECTULMIIB, aHATITUYHY OLIIHKY CyJaCHMX ITiAXOiB 10 BU3HA-
YeHHs NTpoeciiiHOro pu3uKy, peecTpallii MeCTULUIIB i BIOCKOHAJIEHHST MPaKTUKU IXHbOI'O BUKOPUCTaHHS B YKpaiHi.
Pesyavmamu. 1151 3an100iraHHs LIKiUTMBOTO BIUIMBY MECTULIMAIB Ha 3M0POB’ sl JIIOAMHU, XXMBi OpraHi3Mu Ta JOBKILIS B KOXHil
KpaiHi BBEJIEHO XKOPCTKi 3aKOHOJaB4Yi 0OMEXEHHSI 1110/10 IXHBbOTO 3acTocyBaHHsI. [Tpouienypa peecTpaliii 3aco0iB 3aXUCTy poc-
JIVH € MUTAHHSIM HAlliOHAJIbHOI OE3MeKU i MOBUHHA BUPILITYBaTUCS HA JEp>KaBHOMY PiBHi. Yci BAKOPUCTOBYBaHi MpenapaTu
TTOBUHHI TTPOXOANTH PETEIbHY TIePEeBipKY Ha JOTPUMAHHST OCHOBHUX TTPUHIIUTIIB 3aXUCTY Bill TOKCUYHOTO BIUIMBY TTECTHUIIN-
IIiB, @ caMe: 3aXMCT BiICTaHHIO, 3aXKMCT YaCOM, 3aXUCT J03010, OLliHKA PU3HUKY, 3aXMCT MEXaHIYHMMU CIIOCOOaMM.

Bucnosrxu. BukoHaHHs yMOB yroau 1moao Acouiauii Mixk YkpaiHoto ta €Bporneiicbkum Co1030M Iepeadavyae KOMILIEKC
3aXO0/liB 3 ajanTalii Ta iMIIeMeHTallii HallioHaIbHOT HOPMATUBHO-IIPABOBOI 0a3M BiANIOBIAHO 10 €BPOIEMCHKOrO 3aKOHO-
naBcTBa. HaykoBi po3po0Ky B HAIpsiMi 1OC/TIKEHHST OCOOJIMBOCTEM BILIUBY MECTULIM/IIB Ha JIIOAUHY Ta HABKOJIWILIHE TTPU-
pOIHE CepeqoBUILE BU3HAYAIOTh OCHOBHE 3aBAAHHS Tiri€HIYHOI HAayKM — OO’€KTUBHY KUIbKICHY OLIIHKY yMOB Tpalli,
OOTpYHTYBaHHSI 0€3MeYHUX PiBHIB BMICTY IMECTUILIMIIB B 00 €KTaX BUPOOHUYIOTO CEPEIOBHUINA Ta PO3POOKY METOIMYHUX
IiIXO/IB A0 OLIHKM MPOo(eciiiHOro pU3UKY 3 ypaxyBaHHSIM Mi>XKHapOIHOTO, EBPOTEHCHKOTO Ta BITYM3HSHOTO JOCBIY.

KiaiouoBi c1oBa: mMeCTHIIUIN, TOKCHKOJIOTO-Tiri€HiYHA OI[iHKA, MPOTHO3YBAaHHA MpodeciiiHOro pusukKy,
HOPMATHBHO-IIPABOBe 3a0e3MeYeHH s
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TOKCNKOAOINo-r ifMMEHN4YECKVE NCCAEAOBAHWS HOBBLIX NECTUUNAOB
C NO3NUuNN OUEHKUN NPOBPECCNOHAABHOINO PUCKA

[ocyaapcTBeHHOe yypeXkaeHue «IHCTUTYT MeAnuvHbl Tpyaa nmenu (0. W. IKkyHanesa HaunoHanbHOM akaaemunn
MEeAUUNHCKNX HayK YKpauHbl», r. Knes

Bsedenue. YBenuueHre acCOPTUMEHTA CPEICTB 3allUThl PACTEHUI OOYCIOBIMBAET HEOOXOAUMOCTh CO3MaHUST BHICOKOHA-
NIEXKHBIX METOJOB TUTMEHUYECKOM OLIEHKM YCJIOBMII Tpyla M MOTEHIMAIbHBIX PMCKOB KaK MHCTPYMEHTAa MOHUTOPUHTA
WHTAJISIIIUOHHBIX U JIEPMATbHBIX 9KCITO3UITUH.

Ilenv uccredosanuss — aHamUTUYECKasl OLIEHKA HAyYHBIX Pa3pabOTOK MO TOKCHUKOJIOTO-TUTMEHUYECKUM MCCICIOBAHUSIM
MECTULIMAOB, METOAMYECKHUX TTOAXOI0B K OIpPeIeIeHUIO MPOo(eCcCHOHATBHOTO PUCKA U YCOBEPIIICHCTBOBAHUE MPAKTUKU UX
HCIIOJIb30BaHMs B YKpauHe.

Mamepuanvr u memoodst uccaedosanus. MarepuajsaMu UCCIeIOBaHUN ObLIM TOCYIapCTBEHHbIE CTAHIAPTHI, CAHUTAPHbBIC
HOPMBI, Ipyrie HOPMaTUBHBIE NTOKYMEHTBHI HAIlMOHAJIBHOTO 3aKOHOAATENbCTBA, pErjaMeHTUpPYIOIINe Oe301TacHOCTh
MEeCTULIMAOB MPU UX TPUMEHEHUU; MEXAYHAPOHbIE CTAHIAPThI U 3aKoHOMaTebHble akThl EBponeiickoro Cotosa (EC) no
OIICHKE PUCKA MECTUIIMIOB U Pa3pelIMTeIbHOM MPOILIAype MO UX PAa3MEIIEHNIO Ha PhIHKE CPE/ICTB 3alllUThl pacTeHUil. B
paboTe UCIOJIb30BAHBI TEOPETUYECKUE METOIbI MCCIIEIOBAHUS HAYYHBIX Pa3paboTOK B 00JACTU TOKCUKOJIOTUU U TUTMEHbI
MPUMEHEHHUsI IECTULIMIOB, AaHAIMTUYECKAs OLIEHKA COBPEMEHHBIX MOJIXO0B K OMpeesIeHUIO MPodeCcCUOHATBHOTO PUCKa,
perucTpalury NecTUUIOB U YCOBEPIIEHCTBOBAHUIO MPAKTUKK UX MCIIOIb30BaHUS B YKpanHe.

Pesynomamur. 17151 IpeoTBpaIlleHWs] BPEIHOTO BO3ICHCTBUS TIECTUIIMIOB Ha 3I0POBhE YEJIOBEKa, KMBbIE OPraHU3MBI 1
OKPYKAIOIIYIO CPey B Kaxk0il cTpaHe BBEEHBI XKECTKIE 3aKOHOIaTe IbHbIe OTPaHNUEHUSI TI0 UX ITpuMeHeHuo. [1porexypa
pPEeTUCTpaLMK CPEICTB 3AIUTHI PACTCHUIA SIBJISICTCSI BOITPOCOM HAllMOHABHOW 6E30MaCHOCTH U JOJIKHA PEIIaThCsl HA TOCY-
JTApCTBEHHOM YpoBHe. Bce ncrosib3yeMble npernaparhbl 10JDKHbI TPOXOANTH TIIATEIbHYIO TPOBEPKY Ha COOTIOIEHUE OCHOB-
HBIX MIPUHLIMITIOB 3alIUThl OT TOKCMYECKOTO BO3/EMCTBUS MECTUIIMIOB, 8 UMEHHO: 3alllMTa PACCTOSIHUEM, 3alllUTa BpeMe-
HEM, 3alllMTa 1030, OLleHKa PUCKa, 3al1UTa MEXaHUYECKUMHU CIIOCO0aMHU.

Bbi6odbi. BeinosniHeHUe ycioBuit coranieHusi o0 Accouuaiiuy Mexay YkpauHoii u EBponeiickum Coro3oM npeaycMmaTpu-
BaeT KOMITJIEKC Mep IO afanTaliyd U UMIUIEMEHTAIIMY HAllMOHATBHOW HOPMATHUBHO-TIPABOBOW 0a3bl B COOTBETCTBUU C
€BPOINEICKUM 3aKOHOATeIbcTBOM. HaydHble pa3paGoTKM B HANTPABJICHUY UCCIIEIOBAHUSI OCOOEHHOCTEN BJIUSIHUS TIECTH -
LIMIOB HA YeJIOBEKA M OKPYKAIOIIYIO TIPUPOIHYIO CPEly OMPENessSIoT OCHOBHYIO 3a1auy TMIMEHUYEeCKON HAyKu — O0ObeK-
THUBHYIO KOJIMUECTBEHHYIO OLIGHKY YCJIOBUI TPy/ia, 000CHOBaHKE Ge30MaCHBIX YPOBHEN COACPKaHUSI MECTULIMIOB B 00bEK-
Tax MPOU3BOACTBEHHOMN Cpelbl U pa3paboTKy METOIMYECKUX MOIXOMOB K OLEHKE MPOo(hECCHOHAIBHOTO pUCKa C YYETOM
MEXXIYHApOIHOTO, EBPOIECKOTO U OTEYeCTBEHHOT'O OIThITA.

Kiarouesble ciI0oBa: MeCTULUABI, TOKCHKOJIOTO-TUTHEHUYECKAs OLleHKa, IIPOrHO3MPOBaHNe NPod)ecCHOHATHFHOTO
pHCKa, HOPMATHBHO-IIPABOBOe o0ecreuyeHue
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