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YOOCKOHAJIEHHS METOAONOTI AOCNIAKEHD
TA OLIIHKU IHTANIILLINHOTO TA AIEPMAJIbHOTO
BMJINBY XIMIYHUX 3ACOBIB 3AXUCTY POCJ/INH
YACTUHA I

PE3IOME. [lopisuanbhuii ananiz 6imuusHaHoi ma MiscHapoOHoi Memooonoaii 00caioxceHb ma OyiHKu 6NUBY 3AC00i8 3aXucmy poc-
qun (33P) Ha cinbCbko20cno0apcykux pooimHuKie i HacelenHs ceiouunmv, wo ichyioui 6 Yxpaini memoouuni nioxoou nompedyiomo
yoockoHanenna. Lle cmocyembca npunyunie opeanizayii, 6U3HaueHHA Memu ma 3a60aHb 00CHIOJNCEHHS, NPOGEOCHHS GUMIDIOGAHD,
3abe3neyents 00CMOGIPHOCHIL Pe3ylbMamie ma 00IpYHMYeanHs Kpumepiig oyinku enausy. Hanpsavku yOockoHaienHs noguHHI 6i0no-
gidamu 6IMYUSHAHUM MEOPEMUUHUM OCHOBAM 2I2IEHIYHO20 HOPMYBAHHS | cyuacHum nioxodam do eugyenns ma oyinku 33P y €C.
Mema. O6tpynmysamu nioxoou wooo CMeopeHHs 2aPMOHI308AHOT 3 MINCHAPOOHUMY BUMOAMY MEMOOON02I] BUBUEHHS MA OYIHKU
enausy 33P na onepamopis, pobimuuxis, cmopoHHix ocio ma mewikanyis.

Mamepianu ma memoou. [Iposedeno Haykosuil anaiiz HOPMAMUBHO-NPABOBUX AKMIB, Wo pe2ymolons cghepy peccmpayii 33P, nop-
MAMUSHUX Ma MemoOuyHUX O0KyMenmie, axi ditoms 6 Ykpaini ma €C, pecnamenmyroms opeanizayio 00ciiodNceHs, NposeodeH s GUMI-
DI0BAHb, OYIHKY ma ynpasiinus enaueom 33P na cintbcbkoeocnodapcvkux poOimHuKie [ HaceleHHs 8 nepiod ma nicis 3aCMoCy8aHHs
yux 3acobis. Okpecieno HanpsMKu YOOCKOHANEHHS MemoOono2ii ma chopmynboBaHo 3aB0anHs OOCIIONCEHHS W00 CMBOPEHHS
cucmeMy 8UHAYEHb, NPABLI, NPUHYUNIE | onepayill, AKi gionosioaroms cninerum 6 Ykpaini ma €C memi i 3a60aHHAM 3 BUBUEHHS,
oyinKu ma ynpasninua pusuxom enausy 33P na onepamopis, poOimHuKis, COPOHHIX 0CiO ma MeuwKaHyis.

Pesynvmamu. 3anpononogana Memoooi02is GU3HAYAE: Menty ma 3a60aHHs O0CIONCEHHS, NOHAMMS 6NAUBY, KpUmepill OYiHKu — 2pa-
HUYHO OONYCMUMUL PI6eHb GNIUGY THRANAYIIHUM | OePMATbHUM WIAXOM (M2 Oitouoi pevosunu ([{P)/ke macu mina/Oenv) ma noxiowi
610 Hb020 GETUNUHI — KOHMPOTLOEAHY KOHYEHMPAYito 6 Nogimpi 301U ouxanns ma pobouoi sonu (ve IP/W3), konmporwoeary kon-
yenmpayiro 6 nosimpi nacenenux micys (ve JJP/w); oci6, axi nionseaiome 3axucmy npu 6usHaveHiti mpusarocmi 6nIuey; 3a60aHns,
00'exm ma npeomem 0OCTIONHCEHHS, 8UMOU 00 AHATIMUYHUX MEMOOUK KOHMPOII PAHUYHUX Medic De3neKu npu iHeanayiiHomy ma
0epMANbHOMY 8NIIUBOGI, 0COONUBOCII NIAHYBAHHSA NOLOBUX OOCTIOdNCeHb 3 Memoto peecmpayii 33P ma Haenady nicaa peecmpayii.
Bucnosku. Buxopucmanis 3anpononoeanoi cucmemu 6usnaienb, Npasui, npuHyunie ma Kpumepiig modice 3abesneuumu ionogio-
HICHb 00CTIONHCEHD MIDICHAPOOHUM GUMO2AM 3 UsHeHHs ma oyinKu enausy 33P na onepamopis, poOimHuKie, CMopoHHIX 0ci6 ma meut-
Kanyis.

Oxpecneno HanpsaMKu nOOAbIUL020 YOOCKOHAIEHHS MeMOO0102ii 00CHiONCenb Mma OYiHKU IHeaAYIlIHO20 ma depmanbHo2o enausy 33P.
Kntouosi cnosa: 3acobu saxucmy pociuH, Memooonoeis 00CHiodxiceHb, THeanAYIHULL Ma 0epMATbHULL 6NUS, KpUMepii OYiHKU, KOHM-
DOb SPAHUYHUX Medc De3neKu
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IMPROVING RESEARCH METHODOLOGY AND ASSESSMENT CONCERNING INHALATION
AND DERMAL INFLUENCE OF CHEMICAL PLANT PROTECTION AGENTS
PART |

RESUME. A comparative analysis of domestic and international research methodology and assessment in relation to the impact of
plant protection products (PPP) on agricultural workers and the population shows that the existing methodological approaches in
Ukraine need improvement. This concerns the principles of organization, definition of the research purpose and objectives, conducting
measurements, ensuring the reliability of the results and substantiating the impact assessment criteria. The areas of improvement
should correspond to the domestic theoretical foundations of hygienic regulation and modern approaches to the study and assessment
of PPP in the EU.

Aim. To substantiate the approaches to creating a methodology for studying and assessing the impact of PPP on operators, workers,
outsiders and residents, harmonized with international requirements.

Materials and Methods. A scientific analysis of legal acts regulating the field of registration of PPP, regulatory and methodical doc-
uments in force in Ukraine and the EU, regulating the organization of research, measurement, assessment and management of the
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impact of PPP on agricultural workers and the population during and after the use of these means was carried out.

The directions for improving the methodology are outlined and research tasks are formulated to create a system of definitions, rules,
principles and operations that meet the common goals and tasks of studying, assessing and managing the risk of exposure to hazardous
substances on operators, workers, outsiders and residents in Ukraine and the EU.

Results. The proposed methodology defines: the purpose and tasks of the research; the concept of influence, evaluation criterion — the
maximum permissible level of exposure by inhalation and dermal route (mg active substance (AS)/kg body weight/day) and values
derived from it — the controlled concentration in the air of the breathing zone and the working area (mg AS/m3), the controlled con-
centration in air of populated places (mg AS/m3), people who are subject to protection for a certain duration of exposure, task, object
and subject of research; requirements for analytical methods of monitoring safety limits for inhalation and dermal exposure; peculi-
arities of planning field studies for the purpose of PPP registration and supervision after registration.

Conclusions. The use of the proposed system of definitions, rules, principles and criteria can ensure compliance of studies with inter-
national requirements for the study and assessment of the PPP impact on operators, workers, outsiders and residents.

The directions for further improvement of the research methodology and assessment of PPP inhalation and dermal effects are outlined.
Key Words: plant protection products, research methodology, inhalation and dermal exposure, assessment criterion, control of safety

limits.

Beryn. Yroga «[Ipo mapTHepcTBO 1 CHiBpO-
OITHULITBO MK YKpaiHOO 1 €BpONEeHChKUMHU
CrmiBroBapucTBaMu Ta iX JepKaBaMHU-uJIeHa-
mm» [1], sika patudikoBana 3akoHOM YKpaiHU
[2] 1 Habyna ynHHOCTI B 1998 p., 3amouaTKyBa-
Jla BUKOHAHHSI BUMOT MO0 3a0€3MeYeHHS BiJl-
MOBITHOCTI (ampoKcUMaIlii) yKpaiHChKOTO 3aKO-
HO/IaBCTBA 110JI0 MOJI0XKeHb mpaBa €C.

BianosigHo no ct. 51, wactuna 2 [1] npiopu-
TeTHUMHU cdepamMu ampoKcuMallii Ha3BaHI:
«OXOpOHA TpaIlll ... OXOPOHA 3/10POB'S Ta KHUTTA
JIONIed, TBAPHH 1 POCIIMH, HABKOJIUITHE Cepeo-
BHUIIIE, 3aXUCT MIPaB CIOKMUBAYIB». Y KOHTEKCTI
HABEJCHUX TOJIOKEHb aKTyaJIbHHM € 3a0e3re-
YEHHSI BIJIMOBITHOCTI BITYM3HSHUX 1 MIKHAPO/I-
HUX HAyKOBO-METOIUYHUX ITiIXO/IIB 1010 BUB-
YEeHHsI, OI[IHKH Ta YIPABIIHHSA PU3UKOM BIUIUBY
3aco0iB 3axucty pociuH (33P) Ha ociO, ski
NpaIolTh 3 HUMU a00 MOXYTh 3a3HaBaTH
BIUTUBY I/ Yac 1 MicJis IXHBOTO 3aCTOCYBaHHS.
Sk110 MOpiBHIOBATH OCHOBHI METOJUYHI TPUH-
MY BUPIIICHHS 03HAUYEHUX MUTaHb B YKpaiHi
ta €C, TO MOXKHA BUJIUTUTH HACTYITHE.

B Vkpaini aitoTh METOAMYHI pPEKOMEHJAIlii
«BuBYeHHS, OIIHKA 1 3MEHIIIEHHS PU3UKY 1HTa-
JISIIAHOTO 1 MePKYTaHHOTO BILIMBY TIECTUIIN/IIB
Ha 0Ci0, SIKl MpPAIfOIOTh 3 HUMH ab0 MOXYTb
3a3HaBaTU BIUIMBY MiJ 4ac 1 MICHS XIMIYHOTO
3aXUCTYy POCIAMH Ta IHIMUX 00’ €KkTiB» [2].
3rigHo [2] AMA OIIHKY MEePeBaKAIOUUX ILISXIB
BIUMBY Aitodoi pedounu (J[P) 33P Ha omepa-
TOpa PEKOMEHI0BAHO BUKOPHUCTAHHS JIOMYCTHU-
mux 1103 () — irransmiitaoi (A1) 1 nepmans-
Hoi (JJI/). B sikocTi BUXITHUX BETUYHMH IPHU
obrpynTyBanHi J1JI BUKOpPUCTOBYIOTH Heedek-
TUBHI (HEIit0vi, mianoporosi) go3u, mr JP/kr
Macu Tijla Ha J00y [UIsi HAaWOUIbII YyTIUBUX
eKcrepuMeHTanbHuX TBapuH. HeedexTunHi
30BHIIHI 1034 JIP 33P BCcTaHOBIIOIOTH Y TIOBIT-
pi (iHransmiiiHa 103a) 1 Ha MKIPHUX MOKPOBAX
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Introduction. The Agreement “On part-
nership and cooperation between Ukraine
and the European Communities and their
member states” [1], which was ratified by
the Law of Ukraine [2] and entered into
force in 1998, initiated the implementation
of requirements to ensure compliance
(approximation) of Ukrainian legislation
regarding the provisions of the EU rights.

According to Art. 51, part 2 [1] priority
spheres of approximation are called: “labor
protection ... protection of health and life of
people, animals and plants, environment,
protection of consumer rights”. In the con-
text of the above provisions, it is important
to ensure the conformity of domestic and
international scientific and methodological
approaches to the study, the risk assessment
and management of exposure to plant pro-
tection products (PPPs) on people who work
with them or may be exposed during and
after their use. If we compare the main
methodical principles of solving these issues
in Ukraine and the EU, the following can be
highlighted.

In Ukraine there are methodological rec-
ommendations “Study, the risk evaluation
and reduction of inhalation and percuta-
neous exposure of pesticides to people who
work with them or may be exposed during
and after chemical protection of plants and
other objects” [2]. According to [2], the use
of permissible doses (PD) — inhalation (IPD)
and dermal (DPD) — is recommended for the
assessment of the predominant routes of
exposure of the active substance (AS) of the
PPP to the operator. Ineffective (ineffective,
subthreshold) doses, mg AS/kg of body
weight per day for the most sensitive exper-
imental animals, are used as starting values
for the substantiation of PD. Ineffective
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(mepmainbHa no03a) 3rigHo [3]. Kpim Tokcukomo-
TYHUX MTOKAa3HUKIB, 11 po3paxyHky JI/II pexo-
MEHJIOBAaHO TaKOX BUKOPHCTAHHS BEIUYHMHU
I'/IK (OBPB) y moBiTpi po0ouoi 30HHU, 3HAYECH-
HS 00’ €My IMXaHHS Ta MacH JIFOIUHU.

Ouinka BmuBy [IP 33P na HacenenHs
nependayae BUKOPUCTAHHS B SIKOCTI KPUTEPIFO
nonyctumy ao06oBy aosy (A1) JAP. Ak Buxina-
HYy Beln4yuHy 1ipu oorpyHTyBanHi JJ1/] 3acto-
COBYIOTh HEIIOUY 703y 3a JIMITYIOUUM T1OKa3-
HUKOM HIKIJUTMBOCTi, OTPUMaHy JJIsl HAHOUTbII
YyTIMBUX TBAPUH y XPOHIYHOMY JOCHIAl MPH
nepopaibHomy BBeaeHH1 JIP 33P. Ominka ixra-
asidHOTO Ta NepMmanbHoro BrutuBy JIP 33P 3a
KpUTEPIEM, SIKHU TPYHTYETHCS Ha pe3yabTrarax
JOCIIPKEHb TPU TEepOpaTbHOMY MUISXY BBe-
JeHHs1, oTpelye JIOTPUMAHHS MPHHIAITY 130-
edexruBHoCTI. Tomy iHramsuiiHa i [epMaibHa
JI03H, 5IK1 BIUTUBAIOTH HA JIOUHY, MOBUHHI OyTH
CKOPHUTOBaHi OpaIbHO-IHIANSAUIHHAM 1 Opaib-
HO-ZICpMAJIbHUM KO€(iI[leHTaMU TOKCUYHOCTI,
OJIEp’)KaHMMH Ha PIBHI MOPOTOBUX J03 TIpH
0araToKpaTHOMY BILJIMBOBI Ha EKCIIEPUMEH-
TaJIBHUX TBapHH [2].

Sk BUAHO 3 oMLY Ta MEPeiKy BHXITHOL
iHopmarii, I8 BCTAHOBIEHHS KpPUTEPIiB
OIIHKM 1HTAJISIIMHOTO 1 JIEPMaJbHOTO BIUIUBY
JP 33P motrpiOHi 3Ha4HI 3arpaTd, KUIBKICTh
JIOCIIDKeHh Ta J1abopaTOpPHUX  TBapHH.
3Baxkaro4yM Ha BIIMOBY B1J] TAMYaCOBUX HOpMa-
tuBiB (OBPB y moBiTpi po6ouoi 30HM), ix mepe-
BaXkalouy KIJIbKICTb y HOpMaTuBHIN 6a31 (87 %)
Ta HEIOCTATHIO OOTPYHTOBAHICTh 3B’5I3Ky TOK-
CHKOJIOTI4HHX NapaMETPiB 3 KOHTPOIbOBAHIMH
BEITMYMHAMHE TSl HOBUX PISHOMaHITHHX KJ1aciB
XIMIYHUX CHONyK [4], mia CyMHIB CTaBUTBCS
MOXJIMBICTh Bukopuctanus /Il B sixkocti kpu-
TEPIt0 JUIsI OLIHKY 1HTAJSAIHHOTO BIUIHBY.

Metoanuni pexkomenmamii [2] npmHaqul
JUTSI OLIHKY BIUIMBY Ha npoq)ecu/mnx 1 HETmpo-
deciiitaux kopuctyBadiB 33P, mronei, 1o 3Haxo-
JIATBCS Ha MEXI1 CaHITapHO-3aXHCHOI 30HH,
pPOOITHUKIB, SKI TiAMAIOTHCS BIUITMBOBI MICI
3actocyBaHHs 33P. Bonu MicTaTh nporpamy Ta
METOIUKA TOCIIHKEHHS 30BHIMIHHOIO 1HTAA-
niHOTO Ta AepMaibHoro BruBy JIP 33P, y T.u.
METOMKH TOCTIPKEHHS CTYTIeHS POHUKHEHHS
JIP y mKipHi MOKPUBM 4epe3 3aXUCHHUM OJfT,
BIUTUBY KinbKocTed [IP, mo BUALISIOTRCS 3 pi3-
HUX 00'e€KTiB IpH Ta micis 3actocyBaHHs 33P.
HaBeneHo pexomeHpaarii momo TpUBAJIOCTI Ta
nepioguyHOCTI BimOOpy mpoO MOBITPsA IS
JOCITIJDKSHHS IHTAJSIIIHHOTO Ta JepMaJbHOTO
BIUTUBY. JIOKYMEHT MICTHUTP MiIX0Iu A0 Aude-
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external doses of AS PPP are established in
the air (inhalation dose) and on the skin
(dermal dose) according to [3]. In addition
to toxicological indicators, it is also recom-
mended to use the value of the maximum
concentration limit (MCL) in the air of the
working area, the value of the breathing vol-
ume and the weight of a person to calculate
the IPD.

The assessment of the effect of AS PPP
on the population involves the use of the
permissible daily dose (PDD) of AS as a cri-
terion. As a starting value when justifying
PDD, the inactive dose according to the lim-
iting indicator of harmfulness, obtained for
the most sensitive animals in a chronic
experiment with oral administration of AS
PPP, is used. Assessment of inhalation and
dermal effects of AS PPP according to a cri-
terion based on the results of studies with
the oral route of administration requires
compliance with the principle of iso-effec-
tiveness. Therefore, inhalation and dermal
doses that affect humans should be adjusted
by oral-inhalation and oral-dermal toxicity
coefficients obtained at the level of thresh-
old doses with repeated exposure to experi-
mental animals [2].

As it can be seen from the review and the
list of source information, establishing the
criteria for evaluating the inhalation and
dermal effects of AS PPP requires signifi-
cant costs, the number of studies and labora-
tory animals. Taking into account the rejec-
tion of temporary regulations (approximate-
ly safe exposure levels ASEL (permissible
exposure limit PEL) in the air of the work-
ing area), their predominant number in the
regulatory base (87 %) and the insufficient
justification of the connection of toxicologi-
cal parameters with controlled values for
new and diverse classes of chemical com-
pounds [4], the possibility of using IPD as a
criterion for inhalation exposure assessment
is questioned.

Methodological recommendations [2] are
created to assess the impact on professional
and non-professional users of PPP, people
who are on the border of the sanitary protec-
tion zone, and workers who are exposed
after using PPP. They contain the research
program and methods of external inhalation
and dermal effects of AS PPP, including
methods for studying the degree of AS into
the skin penetration through protective
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PEHITIIOBAHOI OIIHKK PU3WKY IJsi Mpodeciii-
HUX KOHTHUHTCHTIB 1 HACENEHHS, 3HWKCHHS
PU3HKY 3 BHKOPHCTAHHAM MPHHIHIIB 3aXUCTY
KUTBKICTIO, 9aCOM 1 BiJICTAaHHIO.

FeHepanLHHM ampekTopatoM €BpoKOMicii 3
OXOPOHU 3/0pOB's 1 3axucTy cnoxuBadiB (DG
SANCO) po3pobaeno «IIpoekt kepiBHUIITBA 3
BCTAHOBJICHHS 1 3aCTOCYBaHHS TOMYCTUMHUX
plBHlB BILJTMBY Ha OIeparopa (AOELS)» [5]. Le
KEpIBHHUIITBO MICTUTh PEKOMEHIAIi MI0J0
BcraHoBieHHs:T AOEL (Acceptable Operator
Exposure Level) mns [IP 3rimHo 3 BEUMOramu
Hupextusu 91/414/€EC, HuHI 3aMiHEHOi Ha
Permament Ne 1107/2009 [6], Ta Bxatouenus /[P
no Honarky [ mo Hupextusu 91/414/€EC [7]
(HMHI A1F0YWI), IO T03BOJISIE HOTO BUKOPUCTAH-
Hs B 33P.

HoxymeHnT [5] onucye BctaHoBieHHs: AOEL
Ta MICTHTh HACTAHOBHU IIOJ0 MOXKJIMBOCTI
3actocyBaHHa Kputepito AOEL no rpyn mpo-
(heciitHnx, a TaKOXK HEMPODeciHHNX KOpHCTyBa-
4iB, CTOPOHHIX 0Ci0, POOITHHKIB, 3aifHATHX Ha
O6p06J'ICHHX wromax 1 memkaHis. AOEL e
BEJIMYMHOIO, L0 XapaKTepHU3ye MEXy Oe3neKu
ISt 3)10p0B'${ 1 BCTAHOBIIFOETHCS Ha IIACTaBI
TOKCHKOJIOT1YHUX BiiactuBocTed JIP. [laHmit
KpUTEpiil — e BHYTpIlIHA (TMONIMHEHA) 1032
JIP, mocTtymHa IS CHCTEMHOI IUPKYIAIi 3a
OyIb-SIKOTO TIUISAXY BIUIUBY, BUPAKAETHCS B MT
JP/xkr macu Ttina (M.T.)/nenp. AOEL BcTanOB-
JIOI0Th Ha MiACTaBl [JaHUX MEpPOpPaTbHUX
JOCITIKEHB 32 YMOBH BIJICYTHOCTI O3HAK MO0
cnenu(iuHUX BIIMIHHOCTEH HUISAXIB BIUIMBY.

OCKUTbKM OpraHu-MillleHl, KpUTHYHI (TiMi-
Tytodi) edpexrn ta BenmmuuHN NOAEL MOXyTh
BIJIPI3HATUCS 3aJI€KHO BiJ TPUBAJIOCTI BIUIUBY,
TO B MPUHIIMIIL MOX€E BCTAHOBJIIOBATUCS OlIbIIe
omHoro AOEL, mo nmo3Bommwino O mpuiiMaTh
THYYKl DIIIEHHS LIOJ0 OYIKyBaHHUX CHUTyauil
BITUBY. OTHAK, STK 000B'I3K0BA (3T1HO 3 BUMO-
raMd [0 BKJIOYEHHS [II040i PEYOBHHH B
Honarox 1 mo HupextuBu 91/414/€EC) mpo-
nenaypa, Tinmbku omuH AOEL moBuHeH 6yTI/I
BCTAHOBJICHWH Ha TEPIO BILTHBY, KM BiaIIO-
BiJla€e Hl0ro 4acToTi Ta TPUBAJIOCTI HA OMEpaTo-
piB, pOOITHHKIB, 3aHHATUX HA 0OPOOIEHUX I1JI0-
ax, crmocrepiradis i Memkaniis. e 3Buuaiino
KOPOTKOYaCHHUM, MOYJIWBO, MOBTOPHHUM BIUJIWB
MPOTSATOM TPUMICAYHOTO Tepiomy. 3BiaAcCH
AOEL € cuctemMHOI BEIMYHMHOIO, MO0 0a3zy-
€TbCS Ha HAWOUIBII Yy TIUBUX, 3HAUYIIUX JIIMi-
tytounx NOAEL, onepxxanux y pe3ynbrari
JOCIIKEHb KOPOTKOCTPOKOBOI OpabHOI TOK-
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clothing, the influence of the AS amounts
emitted from various objects during and
after the PPP use. Recommendations regard-
ing the duration and frequency of air sam-
pling for the inhalation and dermal exposure
study are given. The document contains
approaches to differentiated risk assessment
for professional contingents and the popula-
tion, risk reduction using the principles of
protection by quantity, time and distance.

The General Directorate of the European
Commission for Health and Consumer
Protection (GD SANCO) has developed the
“Draft Guidelines for Establishing and
Applying Permissible Operator Exposure
Levels (AOELs)” [5]. This guide contains
recommendations for establishing AOEL
(Acceptable Operator Exposure Level) for
ASs in accordance with the requirements of
Directive 91/414/EEC, now replaced by
Regulation No. 1107/2009 [6], and including
ASs in Annex I to Directive 91/414/EEC [7]
(currently active), which allows its use in PPP.

Document [5] describes the establish-
ment of AOEL and contains guidance on the
possibility of applying the AOEL criterion
to groups of professional as well as non-pro-
fessional users, outsiders/bystanders, work-
ers employed in treated areas and residents.
AOEL is a value that characterizes the safe-
ty limit for health and is established on the
basis of the toxicological properties of AS.
This criterion is the internal (absorbed) dose
of AS, available for systemic circulation by
any route of exposure, expressed in mg
AS/kg of body weight (b.w.)/day. AOELs
are established on the basis of data from oral
studies in the absence of evidence of specit-
ic differences in routes of exposure.

Since target organs, critical (limiting)
effects and NOAEL values can differ
depending on the duration of exposure, in
principle more than one AOEL can be estab-
lished, which would allow flexible decisions
regarding expected exposure situations.
However, as a mandatory (according to the
requirements for the inclusion of an active
substance in Annex | to Directive
91/414/EEC) procedure, only one AOEL
should be established per exposure period
corresponding to its frequency and duration
for operators, workers employed on treated
areas, bystanders and residents. This is usu-
ally a short-term exposure, possibly repeat-
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cuaHOCTI 200 crenugiyHuX eeKTiB, 30KpemMa
PeNMpPOTYKTUBHOT TOKCHYHOCTI, TOKCHYHOCTI1
JUTSL PO3BUTKY a00 HEMPOTOKCUYHOCTI.

SIKIo pe3ysnbTaTi TOKCUKOJIOTIYHUX JOCIII-
JKEHb BKa3ylOTh, IO ICHY€ 3HAUyIIUH «e(eKT
MEePIIOTo TPOXOKEHHs» (OloTpanHcdopmaris
PEYOBHHHU, sIKA MPU3BOIUTH JI0 ii IHAKTHBAIIIT TI1e
JI0 TOTO, SIK PEYOBMHA TOTPANUTH JIO CUCTEMHO-
ro KpoB0oOOiry) Ta/abo iCHYIOTh BIMIHHOCTI B
MeTabomi3Mi a00 TOKCUYHOCTI MK OpalbHUM,
JEpMaIbHAM YW IHTIALIAHAM UIIXaMH BIUTH-
BY, TIpH BcranosnieHH1 AOEL cuin BPaXOBYBaTH
JlaH1 Mmoo creru@igHOCTI ePeKTIB I MUISIXIB
BrutBy. Ockinbkn AOEL BHU3HauaeThcs sK
BHYTPIITHS BETUYMHA, TO 30BHIIIHIN HEIFOUUl
PiBEHB, IO BCTAHOBJICHO TIPH JOCIIHKCHHI BiI-
MOBITHOTO NIJISIXY BIUIMBY, IIOBUHEH OyTH Tepe-
TBOPEHUHN Ha BHYTPIIIHIO BEIIMYUHY 3 BHUKOPHU-
CTaHHIM CIIEIliaIbHAX METOHIB Ta BiAOMOCTEMN
po CTYTiHB a6cop6ni'1' HeBusnaueHictb, sika
BBOJMTBCS y 3B’A3KY 3 BUKOPHCTAHHAM Pe3yilh-
TaTiB BHBYCHHS CHCLM(IYHIX LIUIIXIB BIUIUBY
(3BHYAfHO 3 OOMEXKEHHM TIEepioIoM JOCIiJI-
JK€HB), CJIJI PETENbHO IOPIBHIOBATH 3 HEBH-
3HAYCHICTIO, SKa TOB’SI3aHA 3 EKCTPAIOJIAIIIEI0
JIAaHUX 3 OJTHOTO NUISXY BIUTUBY HA 1HIIHMA.

«KepiBHUIITBO 3 TPOBEICHHS JOCIIKEHb
npo(deciitHOro BIUIMBY MECTUIUAIB MPHU CLIb-
CHKOTOCTIOIAPCHKOMY 3aCTOCYyBaHHI» (13 cepii
JToKyMeHTiB OpraHizailii eKOHOMIYHOTO CIiBPO-
oitauTBa Ta po3BuTKy (OECP) 3 BunpoOyBanb
1 OIIHKH) [8] MICTUTh TApMOHI30BaH1 Ha MiKHa-
POIHOMY PiBHI MIAXOAH A0 BUMIPIOBAHHS BILIN-
By (ekcmo3wmilii) Ha ClHLCLKOFOCHOI[apCLKI/IX
poOitaukiB. HaBemeHo ormisg 1 MOPIBHAHHS
€(eKTUBHOCTI JOCTYMTHUX METOMIB IS 3a0e3-
MIEYCHHS [JIaHYBAHHS JIOCIIIKEHb, 1€Tajli30Ba-
HI METOJIM BUMIiproBaHHs BIUBY 33P, mepesip-
KM Ta rapaHTii sSIKOCT1 JOCHIPKeHb. BUKOHAHHS
BHUMOT JIaHOTO JIOKyMEHTa 3a0e3nevye HaJaHHs
iHdopMarIlii g TOMAIbIIOT OIIHKU CTYICHS
BIUIMBY (PU3HWKY) BIAMOBIAHO 10 BUMOT
HupexktuB €C. Jlo AocCHiKeHb BHUCYBAIOTh
BHMOTH II0JTI0 3a0€3MeUeHHs O9iKyBaHOT BiJIITO-
BIJIHOCTI1, TOYHOCTI Ta CIEIU(IYHOCTI METOY 3
BHU3HAYCHHS PEYOBHHM B TIEBHINA TUIIOBIN MaT-
pUIIi, TOBEpHEHHS B JJAOOPATOPHUX 1 MOJIBOBUX
yMOBaX, HEOOXIJIHOI MEX1 BHUSBIICHHS, MEXI1
KUTBKICHOTO BHU3HAYEHHS Ta poOOYOro jaiamazo-
HY METOMY JJIs IEBHUX KOHIICHTPAIlIH, a TAKOXK
CTabUTBHOCTI TPOO MPH OUIKYBAHMX YMOBaX
30epiranHs. Bumorun o BigOOpy MOIBOBUX
npo0 BKIIOYAIOTh KaliOpyBaHHS OOJagHAHHS

TOXICOLOGY OF PESTICIDES

VYKPATHCBKHI XYPHAJT CYYACHUX TTPOBJIEM TOKCHUKOJIOTTT /
UKRAINIAN JOURNAL OF MODERN PROBLEMS OF TOXICOLOGY 2/2022

ed over a three-month period. Hence, the
AOQEL is a systemic value based on the most
sensitive, significant limiting NOAEL is
derived from studies of short-term oral toxi-
city or specific effects, including reproduc-
tive toxicity, developmental toxicity, or neu-
rotoxicity.

If the results of toxicological studies indi-
cate that there is a significant “first-pass
effect” (biotransformation of a substance
that leads to its inactivation before the sub-
stance reaches the systemic circulation)
and/or there are differences in metabolism
or toxicity between the oral, dermal or
inhalation routes exposure, data on the
specificity of the effects for the routes of
exposure should be taken into account when
establishing the AOEL. Since the AOEL is
defined as an internal value, the external no-
effect level established during the study of
the relevant route of exposure must be con-
verted into an internal value using special
methods and information on the degree of
absorption. The uncertainty introduced by
using the research results of specific exposure
pathways (usually with a limited study peri-
od) should be carefully compared with the
uncertainty associated with extrapolation of
data from one exposure pathway to another.

“QGuidelines for conducting studies of
occupational exposure to pesticides in agri-
cultural applications” (from the Organi-
zation for Economic Co-operation and
Development (OECD) series of documents
on testing and evaluation) [8] contains inter-
nationally harmonized approaches to meas-
uring exposure to agricultural workers. An
overview and comparison of the effective-
ness of available methods for ensuring
research planning, detailed methods of
measuring the PPP impact, checking and
guaranteeing the quality of research are
given. Compliance with the requirements of
this document ensures the information provi-
sion for further assessment of the impact
(risk) degree in accordance with the require-
ments of the EU Directives. The research is
subject to requirements for ensuring the
expected compliance, accuracy and speci-
ficity of the method for determining the sub-
stance in a certain typical matrix, return in
laboratory and field conditions, the required
detection limit, the limit of quantification
and the working range of the method for cer-
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JUTSL BIIMTOBIAHUX TPOO 1 TapaHTiro, o 3 HUMHU
HAJIC)KHUM YHHOM TOBOJATHCS 1 BOHH PETEIHHO
30epiratotbes. Excmepumentn 3 Bamigarii
BKJIIOYAIOTh IMIATOTOBKY 1 BiaOip mpob st
BU3HAYCHHS MMOBEPHEHHS B TOJHOBHX MPOOAX.
[HCTpyMeHTabHE OCHAIICHHS BigOOpy mpoo
MOBUHHO 3a0e3medyBaTH BHUMOTH HAJICKHOL
JOCTOBIPHOCTI.

[TopiBHsUTBHMI aHATI3 BITYU3HIHUX 1 MiJKHA-
POIHUX METOAWYHUX TIAXOMIB CBIMYUTH, IO
icHyroua B YKpaiHi METO0JIOTis TOCIIKEHb Ta
omuiHkH BIUUBY 33P Ha ClIbCHKOTOCIIONAPCHKUX
POOITHUKIB 1 HaceJeHHs MOTpedye yIOCKOHA-
JICHHS TIPWHIMIIB OpTraHi3aiii, BU3HAYCHHS
METH W 3aBHaHb OCITIIKCHHS, MPOBEIACHHS
BUMIpIOBaHb, 3a0€3Me4YeHHs] JOCTOBIPHOCTI
pe3yNbTariB Ta OOIPYHTYBAHHS KPUTEPIiB OLIH-
KA BIUTMBY, SKi O BIANOBIAANM BITYU3HIHUM
TEOPETUYHUM OCHOBAM 1 METOMOJIOTII Tiri€HId-
HOTO HOPMYBAaHHS Ta Cy4aCHUM TMPUHIUIIAM 1
BUMoOraM 110 BuBueHHs Ta ok 33P B €C.

Meta. OOrpyHTYyBaTu MiAXOAU O CTBOPEH-
HSl TapMOHI30BaHOI 3 MDKHApOAHUMHU BHMOTa-
MU METOJOJIOTIi BHUBUEHHS Ta OI[IHKH BIUIUBY
33P na omeparopiB, pPOOITHHKIB, CTOPOHHIX
0c10 Ta MEIIKaHIIIB.

Marepiajin Ta MeToau. 3aBIaHHAM JTOCII/I-
JKEHHS OyJI0 CTBOPEHHSI CHCTEMH BHW3HAUYCHB,
MpaBWI, TPHUHIMITB, OMEpaIii, SKi BiIMOBI-
JAI0Th CIUTBbHUM B YKpaini ta €C mimsaM Ta
3aBJAHHAM 3 BHUBYEHHS, OLIHKHU ¥ YIpaBIiHHSI
pusukoM BBy 33P Ha omeparopiB, poOiTHH-
KiB, CTOPOHHIX 0Ci0 Ta MEIIKaHIIIB.

Jlst BUKOHAHHST AOCTIDKEHHS Oysio mpoBe-
JICHO aHaJli3 HAyKOBUX Ta HOPMATHBHO-IIPABO-
BUX aKTiB Ykpainu [9] ra €C [6, 7, 10-13], sKi
perymoTh chepy peectparii 33P, HopmaTus-
HUX Ta METOJUYHHUX TOKYMEHTIB, IO TIIOTh B
Vkpaini [2, 14] Ta €C 1 permaMeHTyI0Th OpraHi-
3amiro gocmimkens [15, 16, 17], nmpoBeneHHs
BUMIpIOBaHb [8], OLIHKY Ta yNpaBlIiHHS BIUIH-
BoM 33P [5, 18] Ha CiIBCHKOTOCTIONAPCHKUX
pPOOITHUKIB Ta HAceJIeHHS B TMepiof 1 TMicis
3actocyBaHHs 33P.

Buxonsun 3 anHamizy AOKyMEHTIB OyIlo
OKpECJICHO HACTymHHUIl o0cAT poOOTH MO0
YAOCKOHAJICHHSI METOJO0JIOTIT TOoCHiKeHb. Bin
CTOCYEThCS BU3HAYCHHS METH Ta 3aBIaHHSI
JNOCHI)KCHHS; TOHATTA BIUIMBY; KPHUTEPilO
OIIHKM BIUIMBY Ta TOXIJHUX BiJ HHOTO KOHT-
POJIbOBAHUX BEJIMYUH Y MOBITPI 30HU JAUXAH-
Hs/po004Y0i 30HU, TOBITPI HACEICHHUX MICIIb;
0ci0, sIK1 MiUIAraloTh 3aXUCTy MPU BU3HAUEHIN
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tain concentrations, as well as the stability of
the samples under the expected conditions
storage. Field sampling demands include
calibrating the equipment for the relevant
samples and ensuring that they are properly
handled and carefully stored. Validation
experiments include the preparation and
selection of samples to determine returns in
field samples. Sampling instrumentation
must meet the requirements of adequate reli-
ability.

A comparative analysis of domestic and
international methodological approaches
shows that the methodology of research and
assessment of the PPP impact on agricultur-
al workers and the population existing in
Ukraine requires improvement of the organ-
ization principles, definition of the research
purpose and objectives, conducting meas-
urements, ensuring the reliability of the
results and substantiating the impact assess-
ment criteria that would meet domestic the-
oretical foundations and methodology of
hygienic regulation and modern principles
and requirements for the study and assess-
ment of PPP in the EU.

Research purpose. To substantiate the
approaches to the creation of a methodology
harmonized with international requirements
for the study and assessment of the impact
of PPP on operators, workers, outsiders and
residents.

Research materials and methods. The
task of the study was to create a system of
definitions, rules, principles, and operations
that correspond to the common goals and
objectives of Ukraine and the EU to study,
assess, and manage the risk of the PPP
impact on operators, workers, outsiders, and
residents.

To carry out the research, a scientific
analysis of the normative legal acts of
Ukraine [9] and the EU [6, 7, 10-13], which
regulate the field of registration of PPP, reg-
ulatory and methodical documents operating
in Ukraine [2, 14] and the EU and regulate
the organization of research [15, 16, 17],
measurement [8], evaluation and manage-
ment of the impact of PPP [5, 18] on agricul-
tural workers and the population during and
after the use of PPP.

Based on the analysis of the documents,
the next scope of work on improving the
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TPUBAJIOCTI BIUTUBY; 3aB/IaHb, 00'€KTIB Ta Mpe-
METIB JOCJIDKEHHS; BUMOTH [0 aHAJITHYHUX
METOJMK KOHTPOJII0O TPAHHUYHUX MEX Oe3MeKu
IpH THTATSALMIKHOMY Ta JIE€PMaIbHOMY BILIMBO-
Bi; 0COONMBOCTEHW TIUIAaHYBAaHHS TIOJBOBUX
JOCHIKEeHb 3 MeToro peectparii 33P ta Hars-
Jy TICIIA peecTparii.

PesyabTarn gociixxeHHsi Ta iXx 00roBo-
penHsi. Buxonsun 3 aHanizy HayKOBHX Ta HOP-
MaTHBHO-METOJUYHUX JOKyMEHTIB [2-14, 18]
METy JOCIHIKEHHS MPOMOHYEMO BU3HAYUTH
HACTYITHUM YMHOM: OIIIHKa 30BHINTHBOTO (pak-
TUYHOTO BIUIMBY Aitouoi pedoBunu ([IP) Ha
omeparopiB, 3alHATUX 3acTtocyBaHHsIM 33P,
30BHINIHBOTO MOTEHITIHHOTO BIUTHBY JIP Ha cTo-
POHHIX 0CI0 Ta MENIKAHIIB 3a BU3HAYCHUMH
Mexxamu/abo B Mexax CaHITapHO-3aXHUCHOI
30HU ITiJT 4ac Ta micis 3actocyBanHs 33P 1 Ha
pPOOITHUKIB MPU BUKOHAHHI POOIT MICHS 3aCTO-
cyBanHsa 33P, oOrpyHTyBaHHS BUMOT 1 pernia-
MEHTIB, 5IK1 320€31euyr0Th Oe3MeUHUN IS 3710~
POB’SI JIIOAMHH 3aXHUCT MEBHUX CLIBCHKOTOCIIO-
JAPCHKHUX KYIBTYp a00 00'€KTIB.

3oeniwHin hakmuunuil 6niue — e CTaH 06e3-
MOCepPeaHBOTO KOHTAKTY JIFonuHU 13 33P, stkumii
nepenbdavyae HaaxomkeHHs [P B opraHism iHra-
TSAIAHUM (BU3HAYa€eThesi BMicToM JIP y moBiTpi
30HM JUXaHHSA) Ta JEPMAJIbHUM IILIIXOM
(Bu3HauaeThcss BMicToM JIP Ha HeszaxwuIineHin
mKipi). 306HiwHil nomeryiunHull 6niue — T1e
cTaH MoxJuBoro koHtakty 3 /[IP 33P, sxa
JOCTYyIIHA JI0 TIOTIMHAHHS I1HTAJSIIIHHUM
(Bu3Hadaetscst BMicToM [P y moBiTpi pobGouoi
30HHU, TIOBITPl HACEJEHUX MICIh) Ta JIepMaib-
HUM NUIIXOM (BU3HadaeThcsi BMicToM [IP y
HAIIMBKaX-O3UMETPAX Ta BMICTOM 3aJIUIIKYy
JIP, o BUAamsieThCsl IPU KOHTAKTI 3 POCIIMHA-
mu/00'ektamn) [2, 8, 18].

[Tpu mpoBeieHH] OIIHKK BIUTUBY CIIiJl OpaTu
JI0 YBar" pe3yabTaTy TOKCUKOJIOTTYHUX JTOCII/I-
JK€Hb, JOpPEYHI TOKCHKOJIOTIYHI JIMITYHOUl
MOKa3HUKH (HAMPHUKIAA, Y TOCTPUX 1 XPOHIY-
HUX eKcrepuMenTax) s ganoi [P, a B sskocTi
KPUTEPIIO OIIHKA — BCTAHOBJICHWH TPAHUYHO
normycTumMuil piBeHs BBy /[P 3rigHo [8].

I'panuuno oonycmumuit pieeHv 6naugy
(IZIPB aoo AOEL — acceptable operator expo-
sure level) [8, 18]: makcumanbHa KibKiCTh [[P
33P, mr JIP/kr M.T./neHb, Kt MOXKYTH TigaBa-
TUCSL OTIepaTopH, POOITHUKH, CTOPOHHI 0COOHM
Ta MEMIKaHIl 0e3 OyJIb-sIKUX 3aXBOPIOBaHb ab0
BIIXWJICHb y CTaHI 3JI0POB'S MPHU IIOJIEHHOMY
a0o0 mepioUIHOMY IHTaJsIiiHOMY Ta/abo nep-
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research methodology was outlined. It con-
cerns the determination of the purpose and
task of the research; the concept of influ-
ence; the criterion for evaluating the impact
and controlled values derived from it in the
air of the breathing zone/work zone, the air
of populated areas; people who are subject
to protection for a certain duration of expo-
sure; tasks, objects and subjects of research;
requirements for analytical methods of mon-
itoring safety limits for inhalation and der-
mal exposure; peculiarities of planning field
studies for the purpose of PPP registration
and supervision after registration.

Research Results and their Discussion.
Based on the analysis of regulatory and
methodological documents [2-14, 18], we
propose to define the research purpose as
follows: assessment of the external actual
exposure of the active substance (AS) on
operators engaged in the use of PPP, the
external potential exposure of the AS on out-
siders and residents beyond the specified
limits/ or within the sanitary protection zone
during and after the PPP application and on
workers during the performance of work
after the PPP application, substantiation of
requirements and regulations that ensure
protection of certain agricultural crops or
objects that are safe for human health.

External actual exposure is a state of
direct contact of a person with PPP, which
involves the entry of AS into the body by
inhalation (determined by the content of AS
in the air of the breathing zone) and dermal-
ly (determined by the content of AS on
unprotected skin). External potential expo-
sure is a state of possible contact with AS
PPP, which is available for absorption by
inhalation (determined by the content of AS
in the air of the working area, the air of
inhabited places) and dermal route (deter-
mined by the content of AS in dosimeter
patches and the content of the residual AS
removed upon contact with plants/objects)
[2, 8, 18].

When conducting an exposure assess-
ment, one should take into account the
results of toxicological studies, appropriate
toxicological limiting indicators (for exam-
ple, in acute and chronic experiments) for
this AS, and as an assessment criterion — the
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MajgpbHOMY BIuBOBI [IP abo #ioro 3ammmikiB
IOPOTATOM TPUMICSAYHOTO HEpioay Ha piK NpHU
3aXHCTI  CUTBCHKOTOCIOAAPCHKUX  KYIBTYP
(00’€eKTiB) BIAMOBIAHO MO 1HCTPYKIIi Ha €TH-
KETI[l Ta BUMOT HAaJIe)KHOI MPAKTHKH 3aCTOCY-
BaHHs 33P.

['JIPB € BuxigHum Kputepiem ajsi oOOIpyHTY-
BAaHHS TOX1IHOI KOHTPOJBOBAHOI BEIMYHHH.
Wnetbesa nipo inzanauinunuii exeigaienm 2pa-
HuuHo oonycmumozo piena enaugy (IE T'JIPB)
[4], a00 JOMyCTUMY KOHIICHTpAIlil0O B IOBITPI
po6ouoi 30um, Mr JIP/M>, ska OTpMMaHa LLIA-
XOM TpaHc(opmarlii BHyTPIIIHbOT JOITYCTUMOL
no3u, mr JIP/kr m.T./meHb, 3 BUKOPHCTAHHSIM
¢b1310JI0TTYHUX MTapaMeTpiB JIFOAUHU (Maca Tija,
00’€M HUXaHH: ), BU3HAYEHOI TPUBAIOCTI BILIHU-
By Ta MOJIOKEHHSI MPO Te, M0 MOMTMHEHA /1032
PEUOBMHU MPH HAIXOMKEHHI 10 OpraHizmy
IHTABSIIIAHAM IUITXOM TipuiiMaeThest K 100%
eKCIIO3UIIHOT T03H.

3riguo [4] IE I'/IPB npu3nadenuii 11 3axu-
CTy MpaIo4Ynx (omepaTopu, poOITHUKH) Ta
koHTpoto J[P y moBiTpi poOouoi 30HH, IO
neuto cynepeunts BuzHaueHHio ['J[PB (AOEL),
SK €IMHOTO KPUTEPIIO [5] 1Jid 3aXUCTy CTOPOH-
HiX 0Ci0 Ta MEIIKAHIIIB 1 BIAMOBITHO KOHTPOJTIO
JIP y moBiTpi HaceleHuX Miclib. Y 3B’S3KYy 3
[IUM, TPONOHYEMO B aJTOPUTMI PO3PAXYHKY
BUKOPHCTOBYBaTH Ju(epeHiiiioBany TpHuBa-
JICTh BIUIUBY AJIsL oreparopa, poOiTHHKA, CTO-
POHHBOI 0COOM Ta MEIIKAHIIS 3T1IHO 3 HACTYII-
HUMH BH3HAYCHHSIMHU.

Oneparop — e ocoba, sika Oepe y4acThb y
JISITBHOCTI, TOB’s13aHIN 13 3acTocyBaHHsIM 33P
Ta mependavyae 30BHINIHINA (AKTUUHUN BIUIMB
JIP. Taka misnpHICTH BKJIIOYAE 3MINTyBaHHS/
3aBaHTakeHHs 33P B ycrarkyBaHHs ai1st 00po0-
KU, eKCILTyaTallil0 yCTaTKyBaHHs, 1OTO PEMOHT,
NOKM BOHO MICTUTHh 33P, cropo)kHEHHs/04n-
IICHHSI YCTAaTKyBaHHsI/KOHTEHHEPIB MiCIIs BUKO-
puctanusa. IIpodeciiini omeparopu MOBUHHI
Oyt HapyeHl. Big HHMX BUMAaramTh 3aXO[iB
1010 MiHIMI3aIlli HETaTUBHOTO BIUTMBY Ha ceOe
ta iHmmX. I[IpodeciitHi omeparopu MOKYTh
MaTH AOCTYN 10 BIAMOBIAHMX 3acO0IB 1HAMBI-
nyansHoro 3axucty (313). Henpodeciiini orme-
paropu (To0TO KOpuctyBadi 33P Ha npucaauno-
HUX JUISHKAaX) BBAKAIOTHCS TaKWMH, 110 HE
MaioTh focTymy A0 313. TpuBamicTs BITUBY Ha
oreparopa/ieHs — 10 8 ToAuH, 3 00MEKEHHIMHU
1o 4 roqun nist 33P 2 kimacy HeGesneku Ta 10 6
roguH 11t 33P 3 knacy nebesneku [2, 18].
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established maximum permissible exposure
level of AS according to [8].

The maximum permissible exposure
level (MPEL) or acceptable operator expo-
sure level (AOEL) [8, 18]: the maximum
amount of AS PPP, mg AS/kg body
weight/day, to which operators, workers,
outsiders and residents can be exposed with-
out any which diseases or abnormalities in
the state of health with daily or periodic
inhalation and/or dermal exposure to AS or
its residues during a three-month period per
year when protecting agricultural crops
(objects) in accordance with the instructions
on the label and the requirements of good
practice in the use of PPP.

MPEL is the initial criterion for substanti-
ating the derived controlled value. It is about
the inhalation equivalent of the maximum
permissible exposure level 1E MPEL) [4], or
the permissible concentration in the air of the
working area, mg AS/m?, which is obtained
by transforming the internal permissible
dose, mg AS/kg body weight/day, using
physiological parameters of a person (body
weight, breathing volume), the determined
duration of exposure and the provision that
the absorbed dose of the substance when
entering the body by inhalation is taken as
100% of the exposure dose.

According to [4] IE MPEL is intended for
the protection of workers (operators, work-
ers) and AS control in the air of the working
area, which somewhat contradicts the defi-
nition of MPEL (AOEL), as a single criteri-
on [5] for the protection of outsiders and res-
idents and, accordingly, control of AS in the
air populated places. In this regard, we pro-
pose to use the differentiated duration of
exposure for the operator, worker, outsider
and resident in the calculation algorithm
according to the following definitions.

An operator is a person who participates
in activities related to the use of PPP and
foresees the PPP actual external exposure.
Such activities include mixing/loading PPP
into processing equipment, operating the
equipment, repairing it while it contains
PPP, emptying/cleaning the equipment/ con-
tainers after use. Professional operators
must be trained. They are required to take
measures to minimize the negative exposure
on themselves and others. Professional oper-
ators may have access to appropriate per-
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PobiTHUK — 11e 0CcOo0a, sikKa B paMKax CBO€Q
po0OTH TOTpaIvIsie Ha TEPUTOPIO, MOTIEPETHBO
o0poOneny 33P abo sika BUKOHYE poOOTH Ha
o0po6nenux 33P tepuropisx. Y boMy BUMAIKY
nepen0avyaeTbCs MOMKIHMBICTH 30BHINIHBOTO
noteHuiHoro BruuBy JIP; 30kpema uepes Bin-
CYTHICTh 3aXHUCHOTO OnAry. AOW 3aXUCTUTH
pOOITHUKIB, TOBTOPHUN BX1J Ha 0OpoOIEeHy
TEPUTOPII0 MOXKE OyTH 3a00pOHEHUN TPOTATOM
nepioy, BU3HAYEHOTO 32 PEe3ybTaTaMH JI0CIi -
’KeHHS BIUTUBY 1 3a3HaueHoro Ha etuketii 33P.
TpuBanicTh BIUIMBY Ha POOITHUKA/IEHB: 2 TOIU-
HU (1HCTIEKIIHA MISIBHICTB); 8§ TOAUH (BHKO-
HaHHA 1HIUX poobit) [18].

CroponHsi ocoba — 11e oco0a, sika 3HaxXo-
JUTHCSL B MEXax TepuTopli abo Ha TepuTopii,
10 0e3moCcepeTHbO MPUJISATAE IO MICIIS, JIe BiI-
OyBaeThCs a00 3aKiHUMIIOCH 3acTocyBaHHs 33P.
[i mpucyTHIiCTH € HOCHTH BHMANKOBOIO i He
MoB’s13aHO0 3 poboToto 13 33P, ane Moxke mocTa-
BUTH ii i1 3arp0o3y 30BHINIHBOTO MOTEHIIHHOTO
BILTUBY. BoHA He BKMBa€ 3aX0/IiB /IS yHUKHEH-
HS1 200 KOHTPOJIIO BIUIMBY 1 JAJIS sIKO1 mependa-
YaeTbCs, LI0 BOHA HE OJSATHEHA B 3aXUCHUI
OZISIT 1, MOXKJIMIBO, MAJIO BISITHYTA Yy 3BUYANHMIA
omar. TpuBamicTe BIIMBY Ha CTOPOHHIO
ocoOy/neHn: 15 XB Mpu MOTPAIUISIHHI HA HIKIpY
saymiikiB JIP mpu BXoz1 Ha TepUTOPIO 3 00pO6-
JEHUMHU KyJbTypamu, 24 TOAUHU MPU BTOPHUH-
HOMY HaaxomkeHH1 /IP y moBiTpst abo mpu BAu-
xanHi mapis JIP [18].

Memkanenb — 11€ 0co0a, siKka MPOKUBAE,
mpairoe ado BIABIAYE KOy Ud OyIb-sIKY 1HIITY
YCTaHOBY, IO MPUJISITAE IO TEPUTOPii, 00podIte-
noi 33P. Ti MPUCYTHICTh € JOCUTHh BUMAJAKOBOIO
1 He OB ’sA3aHoI0 3 pobororo 13 33P, ane moxe
MOCTABUTH 1i MiJ] 3arpo3y 30BHIIIHHOTO MOTEH-
[iHOTO BIUTMBY. BOHA HE B)KMBae 3aXOMiB IS
YHUKHEHHS1 400 KOHTPOJIIO BIUIMBY, HE OZSITHE-
Ha B 3aXMCHUN OJIST 1, MOXKIIUBO, MaJIO BISITHY-
Ta y 3BUYAWHUNA OfAr. MoXXe 3HaXOOUTHUCSA B
bOMY MICIll TpOTATOM 24 TOAWH/ICHb.
TpuBamicTh BINIMBY Ha MEUIKAHIS/IEHB: 2
TOJIMHU TIPU MOTPAIUISIHHI Ha MIKIPY 3aJIMIIKIB
JIP 3 moBepxHi ra3oHy (pocnuH), 24 TOoaUHU
npyu BTOpPUHHOMY HajaxoykeHHi /P y mosiTps
abo mpu BauxaHHi napis J[P [18].

3anponoHoBany ¢opmyay po3paxyHky IE
['JIPB [4] chig AOMOBHUTH HABEACHOIO BUIIE
MaKCHMaJIbHOIO TPUBATICTIO BIUIMBY JUISl OTle-
paropa, poOiTHHKA, CTOPOHHBOI OCOOH Ta MeIlI-
KaHLIA:
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sonal protective equipment (PPE). Non-pro-
fessional operators (i.e. users of PPP in pri-
vate areas) are considered to have no access
to PPE. The duration of exposure to the
operator/day is up to 8 hours, with limits up
to 4 hours for PPP of hazard class 2 and up
to 6 hours for PPP of hazard class 3 [2, 18].

A worker is a person who, as part of his
work, comes into an area previously treated
with PPP or who performs work in the areas
treated with PPP. In this case, the possibility
of external potential exposure of AS is
assumed, in particular due to the lack of pro-
tective clothing. To protect workers, re-
entry to the treated area may be prohibited
for a period determined by the results of the
exposure study and indicated on the PPP
label. Duration of exposure to the
worker/day: 2 hours (inspection activity); 8
hours (performance of other works) [18].

Outsider: a person who is within the ter-
ritory or in the territory directly adjacent to
the place where the use of PPP is taking
place or has ended. Its presence is quite
accidental and not related to work with PPP,
but may put it at risk of external potential
exposure. This person does not take steps to
avoid or control exposure and is assumed to
be wearing no protective clothing and possi-
bly scantily clad in normal clothing.
Duration of exposure to an outsider/day: 15
min when AS residues fall on the skin when
entering the territory with treated crops, 24
hours when secondary exposure to AS in the
air or inhalation of AS vapors [18].

Resident: a person who lives, works, or
attends a school or any other institution
adjacent to an area treated with a PPP. Its
presence is quite accidental and not related
to work with PPP, but may put it at risk of
external potential exposure. He/she is not
taking steps to avoid or control exposure, is
not wearing protective clothing, and may be
wearing little to no ordinary clothing being
able in this location for 24 hours/day.
Duration of exposure to an inhabitant/day:
2 hours when residues of AS from the sur-
face of the lawn (plants) fall on the skin, 24
hours when secondary entry of AS into the
air or inhalation of AS vapors [18].

The proposed formula for calculating the
IE MPEL [4] should be supplemented with
the above maximum duration of exposure for
the operator, worker, outsider and resident:

35



TOKCHUKOJIOI'TA NECTUIIUAIB

I'JIPB - m {
[E I'JIPB Vot ’ 6]
ne I'JIPB — rpannuno nomycTumuii piBEHb

BIUTUBY, MT J[P/KT M.T./ieHb;

m — maca Tiia aonunu (60 Kr);

V — craagapTU30BaHUNA 00’€M IHXaHHSI
moaunu (1,25 m3/ron);

t — MaKcUMaJibHa TPUBAIICTD BIUIMBY: OIepa-
TOp, POOITHUK/IEHh — &8 TOAWH; MEIIKAHEIIb,
CTOPOHHS 0co0a/neHp — 24 TONUHH.

3acTocyeMo JIOMOBHEHY (POPMYITy pO3paxyH-
xy IE TJIPB, mr JIP/m°: manpuknax, IJIPB
nopieatoe 0,01 mr J[P/xr m.t./menp, tomi IE

['JIPB Ta koHTpoJIbOBaHA KOHIIEHTpAIlisl B 30HI

JUXaHHA/TIOBITP1 poO0OY0i 30HU ISl omepaTopa

Ta poGitHuka cknage 0,06 mr/m°, y mosiTpi

HACEJICHUX MICIIb JJISl MEUIKAHIIS Ta CTOPOHHbB-

oi ocobu — 0,02 mr/m>.

Takum ymHOM, 3a0€3MEUEHHS 3aXUCTy Hai-
OUTBII YyTIAMBUX T'PYN HACEJCHHS JTOCATAETHCA
3a PaxyHOK AOTPUMAHHS €IUHOTO KPHUTEPIIo
BIUIMBY, aJI¢ MEHIIMX KOHTPOJbOBAHHUX KOH-
LEHTPALIH Y MOBITP1 HACEICHUX MICIb.

3rifHO 3 METOK BH3HAYMMO 3aBJAaHHS
nociimkenss [2, 8, 18]:

— 0OTpYHTYBaTH MEXY KIJTbKICHOTO BU3HAYCHHS
(MKB) AP y noBitpi 30HU auxaHHs (po6o-
4ol 30HHM) Ta IMOBITPl HACEJIEHHUX MICIb,
Mexy BussieHHs (MB) JIP y mpoGax 3i
mIKipH (MoBepxoHb) 3 ypaxyBanusMm [ JIPB Ta
qacy BILUIUBY;

— BU3HAYMTH 30BHIIIHI IHTAJSALINHI ¥ JepMalib-
Hi 1o3u JIP, mo BIUIMBaIOTh Ha Omeparopa,
pOOITHUKA, CTOPOHHIO OCOOY Ta MEIIKAHIII
Ha OCHOBI BUMIiproBaHHs BMicTy JIP y BHpoO-
HUYOMY CepeloBHIi, OO0'€eKTaXx HaBKO-
JUITHBOTO CEPEIOBUIIA HA MEXI1 NUISHKH, B
o0acTi KMOBIPHOTO 3HOCY HAa MEX1/B MekKax
3aXMCHOI 30HU II1J] Yac Ta MICIis 3aCTOCYBaH-
Hs 33P, 00'ekTax BUPOOHUYOTO CEPEOBHIIA
B Mepioau TMependadyBaHOro oOpOOJICHHS
TIoNI micist 3actocyBanHs 33P;

— BU3HAYMUTHU CTYIIHb aOCOPOIIIT s 1HTAISALIN-
HOTO Ta JEPMaJIBHOTO MUIAXIB BIUJIUBY,
BEJIMYMHU TOTIMHEHUX 103, BCTAHOBUTH M
OIIIHUTH KOe(DIIIEHTH HEOE3MeYHOCTI KOM-
IJIEKCHOTO BIUIMBY Ha ONEPATOpiB, pOOITHU-
KiB, CTOPOHHIX OCI0 Ta MEIIIKaHIIiB;

— 0OTpyHTYBaTH BUMOTH Oe3mneku (dac podoTu
Ta 3actocyBanHs 313 omeparopamu, Kiib-
KicTb 3actocoBaHoro /[P 3a 3miny) 1 ririeiu-
HI peraMeHTH (MeXl CaHITapHO-3aXHCHOT
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MPEL - m
I[E MPEL=—7p— (D

V-t

where MPEL — maximum permissible
exposure level, mg AS/kg body weight/day;

m — human body weight (60 xr);

V — standardized human breathing vol-
ume (1.25 m*/h);

t — maximum duration of exposure: oper-
ator, worker/day — 8 hours; resident, out-
sider/day — 24 hours.

We will apply the supplemented formula
for calculating the IE MPEL, mg AS/m?: for
example, the MPEL is equal to 0.01 mg
AS/kg body weight/day, then the IE MPEL
and the controlled concentration in the
breathing zone/air of the working area for
the operator and worker will be 0.06 mg/m?,
in the air of populated areas for residents
and outsiders — 0.02 mg/m?>.

Thus, ensuring the protection of the most
sensitive population groups is achieved due
to compliance with the single criterion of
exposure but lower controlled concentra-
tions in the air of populated areas.

According to the purpose, we define the
research task [2, 8, 18]:

— to substantiate the limit of quantitative
determination (LQD) of AS in the air of
the breathing zone (work zone) and the
air of inhabited places, the limit of detec-
tion (LD) of AS in skin samples (sur-
faces) taking into account MPEL and
exposure time;

— to determine the external inhalation and
dermal doses of AS affecting the opera-
tor, worker, outsider and resident based
on the measurement of the content of AS
in the production environment, environ-
mental objects on the boundary of the
site, in the area of probable drift on the
border/within the protective zone under
during and after the application of PPP,
objects of the production environment
during the periods of the intended pro-
cessing of areas after the PPP application;

— to determine the degree of absorption for
inhalation and dermal routes of exposure,
the values of absorbed doses, establish
and evaluate the coefficients of complex
exposure hazard to operators, workers,
outsiders and residents;

— to substantiate safety requirements (work-
ing time and use of PPP by operators,
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30HHM, CTPOKH BHXONIY [JIsi BIJHOBIICHHS

MEXaHI30BaHHX a00/Ta pydyHUX poOIT).

Buxogsun 13 3aBgaHHsa 00'€KT TOCIIIKEHHS
BU3HAYMMO HACTYITHUM YHHOM [2, 8]:

— 30BHIIIHIA I1HTATAMIMHUN Ta JAepMaIbHUN
BB J[P 33P na omeparopiB, 3aiHSATHX
HOT0 3aCTOCYBAHHSM;

— noteHmiiHU BruiB J{P Ha cTopoHHIX 0ci0 Ta
MEIIKAHIIIB i 9ac Ta MIC/s 3aCTOCYBaHHS
33P 3a mexxamu/B Mexax 00pOOJICHUX TUIOM,
CaHITapHO-3aXUCHOT 30HU;

— moTeHuiianii BruB J{P Ha poOITHUKIB micis
3actocyBaHHs 33P;

— ymoBu (opmysanns BrumBy /[P 33P na ome-
patopiB, poOITHUKIB, CTOPOHHIX 0cCi0 Ta
MEIITKAHIIIB.

BracTuBicTiO, XapakTEepUCTHKOIO 00'€KTa
JIOCTIDKEHHS € TPeaMeT JOCHiDKeHHs [2, 8],
T00TO:

—1ecT-00’ ekt — JIP 33P Ta ii MacoBi KOHIIEHTpa-
1ii ¥ KIJIBKOCT1 B TECT-CUCTEMI, SIKa BUKOPH-
CTOBYEThCA B jgociipkeHHsx [15]. Tect-
cucremMa — Iie OiloyioriyHa, xiMiu"Ha a0o
¢i3udHa cucremMa okpemMo abo B KOMOIHaIIIi;
OyIb-SIKUI MaTepiaj, B3SITHH 3 TECT-CUCTEMHU
JUTsL BUBYCHHS, aHaJI3y a0o 30epiraHHs — 11e
npoba (3pazok) [15]. ¥V mexax metu Ta
3aBJlaHHS T MpoOaMu 3 TECT-CUCTEMH
po3yMieMO: MPOOH 3 BUPOOHHYOTO CEPEI0-
BHIa (MOBITPS 30HU AUXAHHSA, MOBITPS
po0oU0i 30HH, TPYHT, MOBEPXHI POCIUH B
MICIISIX TTOCTIMHOTO a00 THMYacOBOTO Tepe-
OyBaHHS oOIepaTopiB), MpoOM 3 MIKIPHUX
MOKPOBIB 1 CIIELIOAATY OTEPATOPIB 3aMHITHX
3actocyBaHHAIM 33P; mpoOH 3 HABKOJIHIIIHB-
OT0 cepeoBHIIa (IMOBITPSI HACEIICHUX MICIIb,
IPYHT, TIOBEpXHI POCIMH B OOJIACTI Tepen-
0auyBaHOTO 3HOCY Ha BHM3HAYCHINH MEXIi/B
MeKax caHITapHO-3aXMCHOI 30HM) ITi]T 9ac Ta
micns 3actocyBanHs 33P; mpoOu 3 BHUPOO-
HUYOTO cepefoBuINa (OBITPst poO0U0i 30HH,
IPYHT, IOBEPXHI POCIUH Y MICIISIX TTOCTIIHO-
ro ado TUMYacoBOTO nepedyBaHHS pOOITHU-
KiB) 3 ypaxyBaHHsIM yMOB 3actocyBaHHs 33P,
nepioniiB 1 crnocobiB 0OpoOIEHHS POCITHH
(poOiT Ha 00’€ekTi) Ticas 3actocyBanHs 33P;

— IHTEHCHUBHICTH (J03H), IIJISXH W TPUBAIICThH
30BHIIIHBOTO BIUIMBY HA ONEPATOPIB, MOTEH-
IIIHHOTO BIUIMBY HAa CTOPOHHIX 0OCi0, Merl-
KaHIIIB Ta pOOITHUKIB.

Slk 3a3HaueHO BWIIE (JIUB. 3aBJIaHHS JOCII]I-
JKEHHs), TPAaHUYHI MeX1 Oe3MeKH MarTh OyTH
KOHTPOJIbOBAaHUMHU, TOOTO XIMiKO-aHAJITUYHI
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amount of applied AS per shift) and
hygiene regulations (borders of the sani-
tary and protective zone, exit times for
resuming mechanized and/or manual
work).

Based on the task, we define the research

object as follows [2, 8]:

— external inhalation and dermal exposure of
AS PPP on operators engaged in its appli-
cation,;

— the potential exposure of AS on outsiders
and residents during and after the appli-
cation of PPP outside/within the treated
areas, sanitary protection zone;

— the potential exposure of AS on workers
after the use of PPP;

— the conditions for the formation of the
exposure of AS PPP on operators, work-
ers, outsiders and residents.

The property, characteristic of the research

object is the research subject [2, 8], i.e.:

— test object — AS PPP and its mass concen-
trations and quantities in the test system
used in research [15]. A test system is a
biological, chemical or physical system
individually or in combination; any mate-
rial taken from the test system for study,
analysis or storage is a sample [I5].
Within the scope of the purpose and task,
samples from the test system mean: sam-
ples from the production environment
(air of the breathing zone, air of the work-
ing zone, soil, plant surfaces in the places
of permanent or temporary stay of opera-
tors), samples from the skin and overalls
of operators engaged in the use of PPP;
samples from the environment (air in
populated areas, soil, plant surfaces in the
area of expected wear at the defined
limit/within the sanitary protection zone)
during and after the use of PPP; samples
from the production environment (air of
the working area, soil, plant surfaces in
places of workers’ permanent or tempo-
rary stay) taking into account the condi-
tions of use of PPP, periods and methods
of processing plants (work at the facility)
after PPP application;

— intensity (doses), ways and duration of exter-
nal exposure on operators, potential expo-
sure on outsiders, residents and workers.
As stated above (see the research objec-

tives), the safety margins must be con-

trolled, that is, the chemical analytical meth-
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METOIMKU TIOBHMHHI 3a0e3redyBaTu NPUIHAT-
Huil piBesb MB/MKB y npob6ax ans gocmuia-
JKCHHS BILJIUIBY.

Hanpuknan, o6’eM okpemoi mpobu MmoBiTps
noBuHeH 3abe3nedyBatn MKB konnenrparii
JP na pieni < 0,5 IE I'JIPB. [{ns BcTaHOBICHHS
MKB, mr/m*, npononyerses popmyia:

TJIPB - m - 0,5

MKB =———

2)

ne IJIPB — rpaHu4HO NOMyCTUMMIA PiBEHb
BILTUBY, MT J[P/KT M.T./eHB;

m — maca Tina monuau (60 kr) [3, 4, 5];

V — crangapTu3zoBaHUi 00’ €M IWXaHHS
moaunu (1,25 M3/r0)1);

t — MakCMMaJbHa TPUBATICT BIUIMBY: OIepa-
TOp, POOITHUK/IEHb — 8 TOAWH;

MEIIKAaHelb, CTOPOHHS ocoba/meHs — 24
TOIMHH;

0,5 — xoedimient neperBopenns IE I'/IPB y
MKB.

BHKOPHCTOBYIOYM TPUKIAZ PO3PAXYHKY 32
dopmyrnoro (1), MaEMO HACTYIHI Pe3ymbTATH:
MKB xoHneHrpamii y 30HI IuUXaHHS/HIOBITPi
po6Gouoi 3omm ckmame 0,03 mr/m>, y mosiTpi
HaceseHux Mictpb — 0,01 mr/ v°.

[lo crocyeTbes mpoO 31 MIKIpH (TOBEPXOHB),
10 MB /IP y nomuHansHuX cepenoBuIIax (Mr)
PEKOMEH/Ty€MO BCTAHOBIIOBATH 33 piBHEM MiHi-
MaJIbHOI I€TEKTOBAHOI KUIBKOCTI, SIKa JOCSTHY-
Ta B yMOBax J1a00paTOpHOTO BU3HAUCHHS, MEXa
BiZHOCHOI TOXuOKM He Oumbme 25 % [2].
[TornmuuanbHl cepeloBHUINA, IO BUKOPHUCTO-
BYIOTHCSI TIPH TIPOBEICHH1 JTOCITIKEHB, TTOBUH-
Hi 3a0e3neuyBatu MB JIP He Oinbmie 1 MKr
(0,001 mr) y po0i.

Buxonsuu 3 MeTH 1 3aBJjaHb MU IUIaHYBaHHI
MOJLOBUX  JOCHIIKEHb,  PEKOMEHIYEMO
BU3HAYUTH TECT-00’€KT (AMB. MPEAMET JOCIII-
KEHHA), cepu, TEXHOJIOT1i 3aCTOCYBaHHS Ta
YMOBH, 3a SIKHX MPOBOISATHCS TOCHIHKEHHS B
TECT-CUCTEMI.

JlocmiKeHHIO MOXKYTh miaisiraru [2, 8]:

— 33P (naiimenyBanns Ta Bmict P, popma npe-
napary, BUPOOHWYE NMPU3HAYCHHS, THII Aii,
Jiara3oH HOPMU BUTpPATHU 3a MpernapaTroM Ta
JIP, mepiom 1 KpaTHICTh 3acTOCYBaHHS,
00’€KT KOHTPOJIO — IIKITHUK, XBOpoOa,
Oyp'ssH Ta 1H.), BUKOPUCTAHHS SKOTO Mepe-
0adaeThCsl PI3HUMH Cy0'€KTaMU ToCIoapro-
BaHHS (CTeIiaNi30BaHUMH IMiIPO3IiIaMu B
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ods must provide an acceptable level of LD/
LQD in the exposure study samples.

For example, the volume of a separate air
sample should provide the LQD concentra-
tion of AS at the level of < 0.5 IE MPEL. To
establish the LQD, mg/m?’, the formula is
proposed:

MPEL - m - 0,5
V-t ’

LQD = 2)

where MPEL — maximum permissible
exposure level, mg AS/kg body weight/day;

m — human body weight (60 kg) [3, 4, 5];

V — standardized human breathing vol-
ume (1.25 m*/h);

t — maximum duration of exposure: oper-
ator, worker/day — 8 hours;

resident, outsider/day — 24 hours;

0,5 — conversion factor IE MPEL in
LQD.

Using the example of calculation accord-
ing to formula (1), we have the following
results: the LQD concentration in the breath-
ing zone/air of the working area will be
0.03 mg/m?, in the air of populated areas —
0.01 mg/m?.

As for samples from the skin (surfaces),
we recommend setting the LD AS in absorb-
ing media (mg) at the level of the minimum
detected amount, which is achieved under
the conditions of laboratory determination,
with a relative error limit of no more than
25% [2]. Absorbent media used in research
should provide LD AS no more than 1 pg
(0.001 mg) in the sample.

Based on the goal and objectives of field
research planning, we recommend deter-
mining the test object (see research subject),
areas, application technologies, and condi-
tions under which research is conducted in
the test system.

The following can be studied [2, 8]:

— PPP (name and content of AS, form of the
product, production purpose, type of
action, range of rates for the product and
AS, period and frequency of application,
object of control — pest, disease, weed,
etc.), the use of which is intended by var-
ious business entities (specialized divi-
sions in agro-industrial or other branches
of the national economy, individuals in
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arpomnpoMHCIIOBii ab0 1HIIN Taiy3i HapO-
HOTO TOCToAapcTBa, GI3MIHUMHU 0CcOO0aMH B
0COOMCTUX TOCMOJAPCTBAX, HA JAYHHX, ITPH-
caauOHUX JUISHKAX, Y MTOOYTI);

— crocoOu 3acTocyBaHHS (Ha3eMHUH, HAJ3EM-

HUH 3 MOBITPs (aBialliiHUN);

— 3aCTOCYBaHHS 3a JOTIOMOTOI0 Pi3HOMaHITHOT

amapaTypu (IITaHTOBI, BEHTUJSTOPHI, paH-
1IeB1 0OMPUCKYBaul, IPUCTPOI AJIST TPOTPYIO-
BaHHS HACIHHEBOTO Marepiaiy, IHII TpU-
ctpoi mis 3actocyBanHs 33P);

— BUM OONPUCKYBaHHS (B 3aJI€KHOCTI BiJl KOH-

[EHTpAIlil Ta HOPMHU BUTPATH POOOYOTo pPo3-
yuHy — OararomiTpaxkHe, MallOMiTpaxHe,
yABTPaMajoo6’eMHe);

— 3aCTOCYBAaHHA Ha OCHOBHHX CLIBCHKOT'OCIIO-

JApChbKUX KyJabTypax (MOJIbOBI W OBOYEBI,
SIT1THAKY 1 BAHOTPAAHUKH, CaJIOB1 Ta BUCOKI
HImajepHi Haca/PKEHHS, 3aXUIIEHI KYIbTy-
pH), TPOTPYIOBAHHS HACIHHA Ta HOTO BHUCIB,
30epiranHs pOCIMHHOT MPOAYKIII;

— TEXHOJIOT1i 3aCTOCYBaHHsS pOOOYMX PO3UMHIB

33P (cTpiukOBE BHECEHHs, JHCKPETHE
oOmnpucKyBaHHS, repOiraiisi), 3aCTOCyBaHHS
33P y pi3HOMaHITHUX arperatHux craHax (y
BUIVISIAI Ta3y, TBEpAUX ab0 PIAKUX aepo30-
JiB), 3aCTOCYBaHHS OTPYEHHMX MPHUHAJ, BHE-
CEHHS TPaHyJIbOBAHMX IPEMapariB Ta iH.;

— 3aCTOCYBaHHS pi3HUX (OPM Mpernapary OfHi€l

HAP;

— TUMOBI BUPOOHHYI IUKIN (TIOBTOPIOBAHI

CYKYITHOCTI1 OTlepalliif, HalpuKJIaJ: MiIroTy-
BaHHS Mpernapary A0 3aCTOCYBaHHS, 3alpaB-
Ka amaparypu abo IpHUCTOCYBaHb, 3aCTOCY-
BaHHS Tperapary, OYUIICHHS Ta PEryispHe
oOCITyroByBaHHs OOJQHAHHS JIJISl 3aCTOCY-
BaHHS TOIIO), SIKI BUKOHYIOTECSI OTIEPAaTOPOM
ITiJT Yac Ta MICJsA XIMIYHOTO 3aXHUCTY POCITHH
a00 1HImMMX O00'€KTIB y PI3HUX KIIIMATO-T€O-
rpadgiyHUX 30HAX;

— MexXaHi30BaHi, py4Hi poOOTH, THUIOBI LUKIN

JUSUTBHOCTI JIFOMUHU B TEXHOJIOT1] BHUPOIILY-
BaHHS OCHOBHHMX CLIBCHKOTOCIOMAPCHKUX
KyJIbTyp a00 TpW BUKOPUCTAaHHI 00'€KTIB
micast 3actocyBanHsl 33P y pi3HUX KIiliMaTo-
reorpaiuHuX 30HAX;

— 3miHa Buie 25 % O1IbIle HIXK OJHOTO 3 KOM-

MOHEHTIB CLIbCHKOTOCTIOAAPCHKOT MPAKTHKU
3acrocyBanHs 33P [19]: migBumieHHs 3ape-
€CTPOBAaHOT HOPMH BHTpPATH, YHCIIa OOpO-
OOK, 3MEHIICHHS TEPMIHIB BiJIHOBJICHHS
poOIT 3a IHIIUX 1ACHTUYHUX Ta OIIHECHUX
YMOB BIUTUBY.
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personal farms, in summer cottages,
homesteads, in everyday life);

— methods of application (ground, above-
ground from the air (aviation));

— application with the help of various equip-
ment (boom, blast, knapsack sprayers,
devices for treating seed material, other
devices for the application of PPP);

— types of spraying (depending on the con-
centration and rate of the working solu-
tion — multi-volume, small-volume, ultra-
small-volume);

— application on the main agricultural crops
(field and vegetable, berry and vineyard,
garden and high trellis plantings, protect-
ed crops), seed dressing and its sows,
storage of plant products;

— technologies for using working solutions
of PPP (tape application, discrete spray-
ing, weeding), application of PPP in var-
ious aggregate states (in the form of gas,
solid or liquid aerosols), use of poisoned
lures, application of granular prepara-
tions, etc.;

— the use of different forms of the product of
the same AS;

— typical production cycles (repeated sets of
operations, for example: preparation of
the drug for use, equipment or devices
filling, application of the product, clean-
ing and regular maintenance of the equip-
ment for use, etc.), which are performed
by the operator during and after the
chemical protection of plants or other
objects in different climatic and geo-
graphical zones;

— mechanized, manual operations, typical
cycles of human activity in the technolo-
gy of growing the main agricultural crops
or when using objects after the applica-
tion of PPP in different climatic and geo-
graphical zones;

— a change of more than 25% in more than
one of the applying PPP components in
the agricultural practice [19]: an increase
in the registered rate of consumption, the
number of treatments, a decrease in the
terms of work resumption under other
identical and evaluated conditions of
exposure.

When planning field studies of PPP, we
recommend that you should be guided by
the following information:
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[Tpu nutanyBaHH1 TONTBOBUX AOCTiIKeHb 33P
PEKOMEHIyeMO KepyBaTUCS HACTYIHOIO 1H(OP-
Malli€ro:

— ¢i3uko-ximiuni BrnactuBocti P Ta 33P:
JIETIOYICTh, PO3YUHHICTD Y BOJ1, OPTaHIYHUX
PO3YMHHUKAX 1 KUPaAxX, BMICT pecrnupadesns-
HO1 (pakiii B aepo3oii, cTabUIbHICTH B
o0'ekTax BUPOOHHYOTO0, KOMYHAJIBHOTO,
o0yTOBOTO, IPUPOIHOTO CEPETOBUINA;

— TOKCHKoJIOT14Ha xapakrepuctuka J[P ta 33P:
KJ1ac HeOe3MeYHOCT1, TOKCUKOJIOTTUHHH JIIMI-
TYIOUMH TIOKa3HUK, XapaKTepUCTHKa HeOe3-
MEYHOCTI TEPOPATBHOTO, JEPMAIBHOTO Ta
iHTansmiitaoro BruBy /[P ta 33P.
JlOMinBEHO BPaxoBYBAaTH XapaKTEPHCTUKY

TOMYJISLIT, KA IMATA€ThCs pH3HKY 1 nomHupe-

HICTh BIUTUBY B MEXax JaHOI momyJsiii [8]:

— WATpYnH 0cCi0, MO HAWOLIBII IMITAI0THCS
BIUIMBY, BUPOOHMYI MpOLEAypH, MicLs Ta
YMOBH 3aCTOCYBaHHS, SKI XapaKTePU3yIOTh-
Csl ICTOTHUM IMOTEHI[IaJIOM BILIUBY;

— MOXXJIMBI IIJISIXY BIUTUBY, HA SIKAX CJ1J CKOH-
[IEHTPYBATHUCS TPHU TIOTBOBUX JOCIIHKEHHIX
3aJIE)KHO BII TIOKAa3HUKIB IIOTEHIIHHOI
Hebe3nekn ((Pi3uKo-XiMigHI BIACTUBOCTI) Ta
peanbHOi HEOEe3MeKH (TOKCUYHICTh W 1HIII
posiBU O10JIOT1YHOT aKTUBHOCTI JJISl JIFOMIU-
HU, CCaBIliB, IHIIUX HEIUIbOBHX OO0'€KTIB)
JIP Ta kiamesoro npoaykty 33P.

[Tpu myaHyBaHHI PEKOMEHIIYEMO 30CEpeIu-
TUCh HA METOAOJOTIi JOCTIIKEHb, 30KpeMa:
METOIMKaX B1iAOOpPY P00, YUCITI Ta TPUBAJTIOCTI
BHUMIPIOBaHb BIUIMBY, KUIBKOCTI JOCTIIKYyBa-
HUX 0Ci0, HEOOXiAHOMY piBHI CTaTHCTUYHOI
JIOCTOBIPHOCTI, aHANITUYHIA 3a0€3Me4eHOCTI
BHKOHAHHS BUMIPIOBAHb, METOIUKAX KOHTPOIIIO
SIKOCTI npouenyp Blz[6opy mpo0 Ta aHaNMITHY-
HUX METOJIIB Ha €TaIli, 10 Mepeaye MOTLOBUM
JOCITIKSHHSIM, €Tarl MOJIbOBUX TOCHIKEHbB 1
HACTYIMHOMY 3a HuUM. [Ipu nbomy ciim kepyBa-
THCS BUMOTAMH 10 BUKOPWUCTAHHS CTaHIAPTIB
opraHizaiii Ta KepyBaHHS AOCIIIKEHHIMHU,
OIIIHKM SKOCTI OTPUMaHUX [IaHWX 3TIAHO 3
NPUHIUIAMH HaJIeXKHOT 1a00paTOpHOT MPaKTH-
KU Ta MOHITOPHMHTY BIANOBIAHOCTI, X 3aCTOCY-
BaHHA B TIOJHOBHUX YMOBax NpHW BHUKOHAHHI
HEKJIIHIYHUX JOCTIKEHb Yy Tamy3i 0esmexu 33P
JUTSI 3I0POB'S CLITHCHKOTOCIIONAPCHKUX POOITHHU-
KiB 1 HaceneHHs [8, 15-17].

VY mnani ¢ nependadyuTH KiHIIEBE BUKOPH-
CTaHHS OTPUMAaHUX PEe3yJbTaTiB, BUXOIIYU 31
3MIMCHEHHOCTI TTOJIOBUX JOCHIIKEHD. 3T1IHO 3
KIHIICBIM BHUKOPHCTAHHIM OTPHUMAHHUX PE3YIIb-
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— physico-chemical properties of AS and
PPP: volatility, solubility in water,
organic solvents and fats, content of the
respirable fraction in the aerosol, stabili-
ty in industrial, communal, domestic,
and natural environments;

— toxicological characteristics of AS and
PPP: hazard class, toxicological limiting
index, hazard characteristics of oral, der-
mal and inhalation effects of AS and PPP.
It is advisable to take into account the

characteristics of the population at risk and

the prevalence of exposure within this pop-

ulation [8]:

— subgroups of people most exposed to the
influence, production procedures, places
and conditions of use, which are charac-
terized by a significant potential for influ-
ence;

— possible ways of influence, which should
be focused on during the field research,
depending on the indicators of potential
danger (physico-chemical properties) and
real danger (toxicity and other manifesta-
tions of biological activity for humans,
mammals, and other non-target objects)
of AS and the final PPP.

When planning, we recommend focusing
on research methodology, in particular:
sampling methods, the number and duration
of exposure measurements, the number of
subjects, the required level of statistical
reliability, analytical reliability of measure-
ments, quality control methods of sampling
procedures and analytical methods at the
stage preceding field studies, the stage of
field research and the one after it. At the
same time, it should be guided by the
requirements for the use of standards for the
organization and management of research,
assessment of the quality of the obtained
data in accordance with the principles of
good laboratory practice and compliance
monitoring, their application in the field
conditions when performing non-clinical
studies in the field of safety of PPP for the
health of agricultural workers and the pop-
ulation [8 , 15-17].

The plan should provide for the final use
of the obtained results, based on the feasibil-
ity of field studies. According to the final
use of the obtained results, it is proposed to
divide the conditions of the field impact
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TaTiB YMOBH IIPOBEJICHHS IOJIBOBUX JIOCHI-
JKEHb BIUIMBY MPOIMOHYETHCS PO3AUIATH: Ha
JIocCHiKeHHsT 3 Mmeroio peectpanii 33P Ta
JOCITIJKEHHSI 3 METOIO HAITISIY IMICIIsL pEeECTpa-
uii [8]. [Ipu BUKOHAHHI AOCTIIKEHb 3 METOIO
peectpanii 33P kiHIEBHI TPOAYKT MOBUHEH
OyTH BUKOPUCTAHUUN MPH MAKCUMAIbHIN peKo-
MEHJIOBaHIM HOPMI BHUTpATH 1 Ha MOXJIMBII
MaKCUMaJIbHINA/IOMyCTUMIM TUTOIT 0OpOOITIO-
BaHOI KYyJIbTYpPH 3a BIAMOBIAHUN MPOMIKOK
gacy. KiHIeBuii mpoayKT CiIij] 3aCTOCOBYBAaTH y
BIIMMOBITHOCTI 3 yciMa pPEKOMEHAAIISMH IS
BUKOPUCTAHHS, 3a3HAY€HUMHU Ha eTukeTii. Lli
MPUHIIAIHA TAKOXK 3aCTOCOBYIOTH Y JIOCHI/IKEH-
HSIX, 110 BKJIIOYAIOTh OOTPYHTYBaHHs TEPMiHIB
BUXOAY (BITHOBIIEHHS poOIT) miciasi 0OpoOKu
KyJIbTYPH, B SIKMX BIUTUB Ma€ OyTH BHU3HAYEHO
yepe3 HaAKOPOTIIMM TONMyCTUMUNA TEPMIH Bif-
HOBJICHHS POOIT (SIKIO BIJOMUIA).

[Ipu BUKOHAHH1 AOCTIIKEHb 3 METOIO HATJISA-
Iy Ticis peecTparii i KpUTepii HE MPOrMo-
HYIOTh; BOHU 3a0€3MeUyI0ThCsI MAaKCUMaJIbHUM
HAJIaHHSAM JJaHUX PO (aKTUIHI yMOBU BUKOPH-
CTaHHS Ta MIHJIMBICTh BIUIMBY. SIKIIIO €THKETKA
MPOAYKTY PEKOMEHIY€ BUKOPUCTAHHS 3aXHCHO-
ro oasry 1/abo OCHaIIeHHsS, KOHTPOJIOIYa
rpyna MOBUHHA 3a0e3MeYnTH HUMHU OCi0, fKi
OepyTh ydacTh y BUIPOOYBAHHSX IPH TPOBE-
JEHHI JOCHipKeHb 3 MeToro peectparii 33P,
mo0 TapaHTyBaTH JOTPUMAHHS CTaHAAPTHOL
dbopmu. BukopucTOBYBaTH CiiJi HOBHH OIS,
ajpKe 3a0pyIHEHHs BiJl TOMEPEaHiX O00poOOK
MOXKE TO3HAYUTHCS Ha pesyinbrari. Cranmap-
TU3alis GOpMH OSTY CHpHS€E HAYKOBIM 1HTEp-
nperanii JaHuX, TaK SK YCYBalOTbCS MOXKIIHBI
Bapiamii B cTaHgaprax 3axucrty. Lle Takxox
rapaHTye, o BIuB 1 pusuk 33P OymyTh oriHe-
HI BIITOBITHO 70 PEKOMEHJIAIINA €TUKETKHU IS
PETYIAPHOTO BUKOPUCTAHHS MpomykTy. Crifg
3a0e3MMeYnTH BUKOHAHHS BUMOT /IO MPaKTHYHO-
CTI Ta PEaJbHOCTI BHUKOPUCTAHHS CTaHIAPTHOL
PEKOMEH/IOBaHOi (OPMH 3aXHCHOTO OSTy Ta
OCHAIIICHHSI B MICIIEBUX KJIIMaTHYHUX YMOBaX.
VY nochimpKeHHsIX U HAarsILy TICIs peecTpaii
CJIiJI BpaxoByBaTH PEKOMEHJAIlli Ha ETHUKETII
MPOAYKTY IIOAO BHKOPUCTAHHS 3aXHCHOTO
OJISITY Ta OCHAIICHHS.

Ocobu, siKi OepyThb ydacThb y MOJBOBUX
JIOCITIPKEHHSIX, TOBUHHI OyTH 3BUYalHUMH
poOitaukamu. [1pu 3amydenni HenpodeciitHoro
MepcoHally CJif TmnepeadauuTd HeoOXiaHe
HaBYaHHS 11040 IToBomkeHHA 13 33P 1 oOman-
HaHHsAM. CriJg OTpUMaTH YCBIJIOMJIEHY 3TOy
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studies into: studies for the purpose of regis-
tration of PPP and studies for the purpose of
supervision after registration [8]. When car-
rying out studies for the purpose of registra-
tion of PPP, the final product must be used
at the maximum recommended consumption
rate and on the possible maximum/ allow-
able area of the cultivated crop for the
appropriate period of time. The final PPP
should be used in accordance with all rec-
ommendations for use indicated on the
label. These principles are also applied in
studies involving the justification of with-
drawal (resumption) periods after crop treat-
ment, in which exposure must be deter-
mined by the shortest tolerable recovery
period (if known).

When performing studies for the purpose
of post-registration surveillance, these cri-
teria are not offered; they are ensured by
providing maximum data on actual condi-
tions of the exposure use and variability. If
the product label recommends the use of
protective clothing and/or equipment, the
control group should provide them to test
subjects in the PPP registration studies to
ensure compliance with the standard form.
New clothes should be used, because con-
tamination from previous treatments can
affect the result. Standardization of the
form of clothing facilitates the scientific
interpretation of data, as possible variations
in protection standards are eliminated. It
also ensures that the exposure and risk of
PPP are evaluated according to label recom-
mendations for regular use of the product.
The requirements for the practicality and
reality of using the standard recommended
form of protective clothing and equipment
in local climatic conditions should be met.
Product label recommendations for use of
protective clothing and equipment should
be considered in post-registration surveil-
lance studies.

Individuals participating in the field
research must be ordinary workers. When
involving non-professional personnel, the
necessary training in handling PPP and
equipment should be provided. Informed
consent should be obtained from all people,
providing them with the necessary and
understandable information about PPP. Each
person must sign the agreement form.
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BiJl yciX 0ci0, 3a0e3meyuBIIM X HEOOX1THOIO
3pO3YMIJIOI0 32 3MICTOM 1H(GOPMAITIEIO TIIOIO0
33P. ®opmy y3romKeHHS TOBHHHA ITiIMHACATH
KOKHA 3 0ci0. 3amydeHi 10 TOCTiKEHb 0CO0n
HE TTOBMHHI OOMpATHCS JUIIIE Ha IMiICTaBl IXHIX
3HaHb Mpo obepexHe BuUKopucTaHHi 33P,
HaJIEKHY 0COOUCTY Tiri€eHy Ta BUPOOHHY1 METO-
v, BoHM MOBHHHI TIPEACTABISITH JOCIIHKYBa-
HY HOIYJISMII0 POOITHUKIB, MOBHHHI YCB1JIOM-
JIOBATH, 10 BUKOpHUCTOBYBaTy 33P 1 3milicHIO-
BaTH BUPOOHWYY MisUTBHICTH CIIIJI BIATOBITHO
70 HOpMasbHOI mpakTuku. Ocobu, gki 6epyTh
y4acTh y JOCIHIKCHHSX, IOBUHHI MaTH TapHE
CaMOIIOYyTTs, OyTH 30POBUMH, 06€3 Oyab-IKUX
MOTIEPEHIX CTaHIB, Ha SKi MOXXE HETaTUBHO
BITUBATH IOCTIKyBaHUi 33P.

[lepen moOMBOBUM JOCITIHKEHHSIM POOITHUKA
3aMOBHIOIOTH MPOCTY aHKETY i 300py iHGOp-
Marli moAo0 iXHBOTO MOCBILY IOIO BUKOPH-
ctanus 33P 1 o0nagHaHHsA, BUKOPUCTAHHS HUMHU
313 Ta 3aranpHOTO cTaTycy 310poB's. Crig gati
SICHO 3pPO3yMITH BCIM MOTCHIIIMHUM Y9aCHUKaM,
[0 BOHU MAarOTh MPABO BIIMOBHUTHCS Bif
JOCITIDKEHHS B Oy/Ib-sIKUH Jac.

[Ipn mONBOBHX MOCTIIHKEHHSAX 3 METOIO
peectpartii 33P KiTbKiCTh 3aTy4eHUX POOITHUKIB
BU3HAYAETHCI MaKCHMAaJIbHOIO KIJIBKICTIO OCIO,
3alHATHX TTPU BUKOHAHHI TUTIOBUX BHPOOHUYNX
[IUKJTIB, BKITFOUAIOYX PEMOHT 1 OYHIIEHHS 00ma-
HaHHA. [IpW TOMBOBUX MOCHIMKCHHSIX TICIS
peectpanii 33P miHiMambHa KUTBKICTH 3aTyde-
HUX POOITHUKIB JOpiBHIOE aecaTH. L{ux ocib
BUOHMPAIOTh METOJOM BHWIIAJKOBOi BHOIpKH 3i
3HAUYIIOi MOMYJIAIIT pOOITHUKIB, 100 MTOKPUTH
Jiarmas3oH mporeyp, yMOB BUKOPHCTAHHS, 3aCTO-
COBaHOro oONaJHaHHA, TEPMiHIB BUXOAy (Bix-
HOBJICHHS POOIT), A SKAX TOTPIOHA OIIHKA
BILUIMBY. KinbKicTh BUNPOOYBAIbHUX MalAaHuU-
KiB TIpU TIOJHOBUX JOCHIKEHHSX ITOBHHHA
MOKPWBATH Miala30H MPOIENyp BUKOPHCTAHHS
3aCTOCYBaHHs, SIKI ONKCaHi BHUIlE. TpHBaIiCTh
BUMIPIOBAaHHS BIUIMBY BHU3HAYAa€ThCSI TEPMIHOM
3aCTOCYBaHHS TPH JOCIHIKEHHSAX 3 METOH0
peectpamii 33P 1 mpoTsrom TuUTOBOT poOOYOT
3MIHU TIPY AOCIIDKSHHAX micis peectpartii 33P.

TakuM YMHOM, MPOBENEHWI aHaIi3 HaIio-
HaJIbHOI Ta MIKHApPOMHOI METOMOJIOTIi Ta
3ampoMOHOBaHA HA JaHOMY e€Talli CHCTeMa
BU3HAUEHb, IPABUJI 1 IPUHIIMIIIB JAIOTh MiACTa-
BU 3pOOUTH BHCHOBOK, IO ii BHUKOPUCTaHHS
BiZIMOBiAae ciibHUM B YKpaini Ta €C meTi Ta
3aBIAHHSAM 3 JOCIIPKCHHS Ta OLIHKH BIUTUBY
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Research subjects should not be selected
solely on the basis of their knowledge of
safe PPP use, good personal hygiene and
manufacturing practices. They must repre-
sent the study population of workers, must
be aware that PPP should be used and pro-
duction activities should be carried out in
accordance  with  normal  practice.
Individuals participating in research must be
in good health, without any pre-existing
conditions that could be adversely affected
by the researched PPP.

Prior to the field study, workers com-
plete a simple questionnaire to collect
information on their experience with PPP
and equipment, their use of PPP, and gener-
al health status. It should be made clear to
all potential participants that they have the
right to withdraw from the study at any
time.

During the field studies for the purpose of
registration of PPP, the number of workers
involved is determined by the maximum
number of people employed during the exe-
cution of typical production cycles, includ-
ing repair and cleaning of equipment. In
case of field studies after the registration of
the PPP, the minimum number of involved
workers is ten. These individuals are ran-
domly selected from a significant popula-
tion of workers to cover the range of proce-
dures, conditions of use, equipment used,
exit times (resumption of work) for which
an exposure assessment is required. The
number of test sites during the field research
should cover the range of procedures for the
use of PPP in accordance with the field and
technology of their application, which are
described above. The duration of exposure
measurement is determined by the duration
of use in studies for the purpose of PPP reg-
istration and during a typical work shift in
studies after PPP registration.

Thus, the analysis of the national and
international methodology and the system of
definitions, rules and principles proposed at
this stage give reason to conclude that its
use corresponds to the common research
goals and tasks and assessment of the PPP
exposure on operators, workers, and out-
siders and residents in Ukraine and the EU.
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33P na omepatopiB, pOOITHHKIB, CTOPOHHIX
0c10 Ta MEIIKaHIIIB.

VY HacTymHii 9acThHI CTaTTi OyIyTh PO3IIIS-
HYTl HanpsSMKH YIOCKOHAJICHHS METOMOJIOTIi
JIOCHIKeHb, 30KpeMa: BH3HAYCHHS 30BHINTHIX
IHTAIAMIRANX Ta JepMaibHUX 103 JIP, 110
BIUTMBAIOTh Ha OlepaTopa, poOiTHUKA, CTOPOH-
HI0O 0cO0y Ta MEIIKAHIl BUXOISYNA 3 MACOBHX
KOHIIeHTpaIid 1 kimpkoctedt [P y mpobax 3
TECT-CHCTEMH ITi/I Yac Ta ICJIS 3aCTOCYBaHHS
33P; BuU3HAUEHHS MOITMHEHHUX 03 HAa OCHOBI
CTyIeHs abcopOIIii JIsl 1HTANAIINHOTO Ta JIep-
MaJIbHOTO IIIISXIB BIUIMBY, BCTAHOBJICHHS Ta
OIliHKa KOe(DIIIEHTIB HEOS3MEUHOCTI KOMITICKC-
HOTO BIUIMBY Ha OMEpPaTopiB, POOITHUKIB, CTO-
POHHIX OCI0 Ta MENIKaHIIB; OOTPYHTYBaHHS
BUMOT O€3MEKH Ta Tiri€HIYHUX PETIAMEHTIB.

BucHoBku

1. Okpecnenuii oOCST HANPSMKIB TOAAIb-
IIIOTO Y/T0CKOHAJICHHST METOIOJIOT1T TOCIIKCHb
Ta OIIHKY IHTAJSAIIHHOTO 1 IEPMATBLHOTO BILIH-
By 33P.

2. MeTomomnorisa JOCHKEHb Ta OLIHKH 1HIaJIs-
IIHOTO Ta JiepMalbHOTO BIUTHBY 33P BH3Hauae:
— METy Ta 3aBIaHHs JOCIiIKEHHS;

— MOHSATTS BIUIMBY;

— KPUTEPIH OIIHKH BIUIUBY — FPAHUYHO JIOTY-
CTUMHI piBeHb BIUIMBY IHTAJSIIIHUM 1 Aep-
MajgbHUM HUIsiXoM (Mr JIP/kr m.1./meHsn) Ta
MOXIJTHI BiJI HHOTO BEIIMYMHU — KOHTPOIb-
OBaHy KOHIIEHTPAIIIIO B TIOBITP1 30HU JAMXaH-
He Ta po6o4oi 30uu (Mr JIP/M?), KOHTpOIIE-
OBaHy KOHIIEHTPAIIIO Yy TOBITPI HACEIEHUX
micup (Mr JIP/m?);

— 0Ci0, AK1 MUIATal0Th 3aXUCTY MPH BU3HAYE-
HI{ TPUBAJIOCTI BILIUBY;

— 3aBAaHHs, 00'€KT Ta MPEAMET JOCIIKEHHS,

— BUMOTH JI0 aHATITHYHUX METOJIUK KOHTPOIIO
IPaHUYHUX MEX O€3MEeKU MPH 1HTaJSIIHHO-
My Ta JIepMaIbHOMY BIUIHBI;

— 0COOJMBOCTI IUIAHYBAaHHS TOJIBLOBUX JIOCIII-
JKeHb 3 MeTor peectpamii 33P Ta Harmsmy
MICHS peecTparii.

3. BukopucrtaHHs 3alponoOHOBAaHOI CUCTEMHU
BU3HA4YCHb, MPABWJI, NPUHIIUIIB Ta KPUTEPIiB
3a0€3MeYUTh BIAMOBIAHICTE JOCIIIKEHD MIXK-
HapOJHUM BHMOTaM 3 BUBYCHHSI 1 OI[IHKY BILIH-
By 33P Ha omepatopiB, poOITHHKIB, CTOPOHHIX
0c10 Ta MEIIKaHIIIB.

Konduikr inTepeciB. ABTOpH 3asBISAIOTH
PO BIJICYTHICTh KOH(TIKTY 1IHTEPECIB.
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In the next part of the article, directions
for improving research methodology will be
considered, in particular: determination of
external inhalation and dermal doses of AS
affecting the operator, worker, outsider and
resident based on mass concentrations and
amounts of AS in samples from the test sys-
tem during and after PPP application; deter-
mination of absorbed doses based on the
absorption degree for inhalation and dermal
routes of exposure, establishment and
assessment of complex exposure hazard
coefficients to operators, workers, outsiders
and residents; substantiation of safety
requirements and hygienic regulations.

Conclusions

1. Outlined scope of directions for further
improvement of the research methodology
and assessment of inhalation and dermal
exposure to PPP.

2. The research methodology and assess-
ment of inhalation and dermal exposure of
PPP determines:

— the purpose and task of the research;

— the concept of exposure;

— exposure assessment criterion — the maxi-
mum permissible level of exposure by
inhalation and dermal route (mg AS/kg
body weight/day) and values derived
from it — the controlled concentration in
the air of the breathing zone and the
working zone (mg AS/m?), the controlled
concentration in air of populated places
(mg AS/m?);

— individuals who are subject to protection
for a certain duration of exposure;

— the research task, object and subject;

— requirements for analytical methods of
monitoring safety limits for inhalation
and dermal exposure;

— peculiarities of planning field studies for
the purpose of PPP registration and
supervision after registration.

3. The use of the proposed system of def-
initions, rules, principles and criteria will
ensure the research compliance with inter-
national requirements for studying and
assessing the impact of PPP on operators,
workers, outsiders and residents.
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