42

TOKCHUKOJIOI'TA HECTULIUAIB
TOXICOLOGY OF PESTICIDES

DOI: 10.33273/2663-4570-2023-95-2-42-65
YAOK [613.632:632.95.024]:613.155.3

C.I. Ceprees, O.I1. Kpasuyk, A.. punbko, T.0. Scrpy6, B.I. inwascbkmii
LepxasHe nignpremcTBo «HaykoBuit LEHTP NPEBEHTUBHOI TOKCHKOOTN, XapYOBOI Ta XiMiyHOT Be3neku
imeHi akagemika J1.I. Megsens Minictepctaa oxoporu 3nopos's Ykpaitms, m. Kuis, Ykpaiqa

YOOCKOHAJIEHHS METOLONOTII AOCNIAKEHD TA OLIIHKU
IHTANSILINHOTO | AEPMAJIBHOTO BINJIUBY XIMIYHUX
3ACOBIB 3AXUCTY POCJ/INH

YACTUHA 1I

PE3IOME. Bemyn. Y nepuiiii uacmuni cmammi npoeoeno nopieHALbHULL AHA3 8IMUUSHAHOT 1 MIDICHAPOOHOI Memodonoaii 0ocaio-
Jicenb ma oyinku enausy 3acobie saxucmy pociur (33P) Ha cinbcbko2ocnodapcvkux pooimuuxis i nacenenns. Ananiz 3aceiouus, wo
icnytoui 8 Yxpaini memoouuni nioxoou nompe6yioms yOockonarents. 30Kkpema, Memoousni nioxoou ma npoyeoypu ixub020 GUKOHAH-
HSL Maiomo 8i0N0GI0AMU MIdICHAPOOHUM BUMOAM U000 NPOBEOCHHS. BUMIDIOBAHb 306HIUHIX THeANAYIUHUX MA OEPMATLHUX 003, 0OUUC-
JNenHs, noenunenux 003 ditouoi pevosunu (/[P) 33P, wjo enausaromo na ocio, sxi nionseaiome 3axucmy.

Mema. Pospobumu npoyedypu eusuenns ma oouucienns eniugy 33P na onepamopa, pobimnuxa, CmopoxHio 0cody ma Mewkanys nio
yac i nicaa sacmocysanns 33P, aKi 8i0nosioaroms MiNCHAPOOHUM BUMOSAM.

Mamepianu ma memoou. [Iposedeno Haykoguil AHANI3 GIMUUHAHUX MA 3AKOPOOHHUX HOPMAMUBHUX, MEMOOUYHUX OOKYMEHNIE ma
HAYKOBUX 0JcePell, WO PelaMeHNyIonb OP2aHI3ayito d0CII0NCeHb, NPOBEOEHHs GUMIPIOBAHL ma obyucients eniugy 33P na cinbcoko-
20CN00apCbKUX POOIMHUKIG | HACENEeHHS. 8 Nepio0 Ma Nicis 3aCMOCY8AHHs YuX 3acobis.

Pesynvmamu. 3a pesynomamamu ananizy 3anponoHosani npoyedypu 6i00opy, 00cmagku, 30epieanns npod, Onucy OaHuUx, 00UUCIeHHs.
EKCRO3UYITIHUX Ma no2uHymux 003 JIP, ujo 6niueaioms Ha 0peanisv onepamopa, pooimHuKa, cmopoHHboi 0Co0U Ma MEWKAHYS Hea-
JAYIIHUM MA OePMATbHUM ULTSIXAMU.

Bucnoexu. Buxopucmanms 3anpononosanux npoyeoyp 3adesnedunms 6ionogioHichs 00CIIONCeHb MIJICHAPOOHUM BUMO2AM, A Pe3)ib-
mamu ix UKOHAHHS — HACMYNHY OYIHKY ma Ynpaeninus pusukom ennugy 33P na ocib, ki nionseaioms 3axucmy.

Kniouosi cnosa: 3acobu 3axucmy pociun, iHeansyiiHull i 0epmManbHuLl 6NUs, Onepamop, poOimHuK, CMopoHHs 0co0a, MewKaHeyb,
eKCnO3UYIlHI ma noenunymi 003u.
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IMPROVEMENT OF RESEARCH METHODOLOGY AND ASSESSMENT
OF INHALATION AND DERMAL EFFECTS OF CHEMICAL PLANT PROTECTION AGENTS
PART Il

ABSTRACT. Introduction. In the first part of the article, a comparative analysis of the domestic and international research method-
ology and assessment of the impact of plant protection products (PPP) on agricultural workers and the population is carried out. The
analysis showed that the existing methodological approaches in Ukraine need to be improved.

In particular, methodological approaches and procedures for their implementation should comply with international requirements for
measuring external inhalation and dermal doses, calculating absorbed doses of the active substance (AS) PPP that affect persons sub-
Ject to protection.

Purpose of the Study. To develop procedures for studying and calculating the impact of the PPP on the operator, worker, outsider and
resident during and after the application of the PPP that meet international requirements.

Materials and Methods. A scientific analysis of domestic and foreign normative, methodological documents and scientific sources reg-
ulating the organization of research, measurement and calculation of the impact of PPP on agricultural workers and the population
during and after the use of these products is carried out.

Results. Based on the results of the analysis, procedures for sampling, delivery, storage of samples, description of data, calculation
of exposure and absorbed doses of AS affecting the body of the operator, worker, outsider and resident by inhalation and dermal routes
are proposed.

Conclusions. The use of the proposed procedures will ensure that the studies comply with international requirements, and the results
of their implementation will ensure the subsequent assessment and management of the PPP exposure risk to protected people.
Keywords: plant protection products (PPP), inhalation and dermal exposure, operator, worker, outsider, resident, exposure and
absorbed doses.
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Beryn. V nmepiiii gactuHi cTaTTi HaroJjoie-
HO, 110 BITYHU3HAHA METOLO0JIOTIS JOCIIKEHD Ta
OIIIHKHU BIUIMBY 3ac00iB 3axucty pociuH (33P)
Ha CLIBCHKOTOCIIONAPCHKUX POOITHHUKIB 1 Hace-
JICHHS TIOTPeOY€ YI0CKOHATICHHS.

Y pesynbTari mpoBEICHOTO HAYKOBOIO aHaIi-
3y BITYM3HSIHHMX Ta MIKHAPOIHUX HOPMAaTHBHO-
NpaBOBUX AaKTiB, METOAMYHUX Ta HAYKOBUX
JOKYMEHTIB 3alpOIOHOBAHO CHCTEMY BH3Ha-
YeHb, MpaBWJI, MPHUHIMIIB Ta KPHUTEPiiB, SKi
3a0e31eyarh BiAMOBIIHICTh JOCIIIKEHb MIYKHA-
POAHKUM BHUMOTaM 3 BUBUCHHS Ta OL[IHKHU BILTUBY
33P na oneparopiB, poOITHHUKIB, CTOPOHHIX OCi0
Ta MEIIKAHIIIB.

3anponoHOBaHAa METOAOJOTISI BU3HAUMIIA!
METY JOCIiIKEHHs; TOHATTS BIUIMBY; KPUTEPIii
OLIHKYA — TPAHUYHO JIOMyCTUMUI piBE€Hb BILIH-
By (mr mitogoi pedoBuHu (/IP)/xr wmacwu
TiJla/JCHb) Ta TOXiJHI BiJ] HHOTO BEIMYUHU —
KOHTPOJILOBaHY KOHIIEHTPAIIII0 B TIOBITPi 30HU
JUXaHHSA Ta po6odoi 30Hu (Mr JIP/m3), KoHT-
POTBLOBaHY KOHIICHTPAIIIO B MOBITP1 HACEIIEHUX
micup (Mr JIP/mMY), a Takok MiHIMalbHY KOHT-
ponboBaHy KimbkicTh JIP (Mr) y mpobax 3i
HIKIpH (HOBerOHB)' oci0, sKi l'IiI[J'IHFaIOTB 3axH-
CTy MpH BU3HAYCHIN TPUBATOCTI BILMBY (Ore-
paropiB, poOITHHKIB, CTOPOHHIX 0ci0 Ta mer-
KaHI[IB); 3aBAaHHs, 00'€KT Ta MpeIMeT AOCIHTiJ-
’KEHHS1; BUMOTH JI0 aHAJIITHYHUX METOAUK KOHT-
POJIIO TPAaHUYHUX MEX OC3IMeKH TPU THT A~
HOMY Ta JE€pMajbHOMY BILTMBOBi; OCOOIMBOCTI
IUTaHYBAaHHS TOJILOBUX JOCIHIIKEHb 3 METOIO
peectpartii 33P Ta HamAMy TicHs peecTpaitii.

VY nmaHili 4acTHHI CTATTi 3alPOIIOHOBAHI Tap-
MOHI30BaHI 3 MDKHapOAHUMH BHUMOTaMHU TIPO-
[eIypy BUBYEHHS Ta OOUMCIIEHHS EKCTO3MIIiN-
HUX IHTaJAIIRHUX Ta JepManbHuX 103 [P, mo
BIUTMBAIOTh Ha OIeparopa, poOiTHHKA, CTOPOH-
HIO 0COOy Ta MEILIKAHI[sl, BUXOASYH 3 MAaCOBUX
KOHIICHTpaIii 1 kimbkocted JIP y mpobax 3
TECT-CUCTEMH IIiJ] Yac Ta MiCJs 3aCTOCYBaHHS
33P; oOuunciaeHHs monMHEHUX 103 JIP Ha ocHO-
Bi CcTymeHsi aOcopOIiii Ui IHTaNSIIHHOTO Ta
JEpPMaJIbHOTO LUIAXIB BIUIMBY.

Meta. Po3pobutu mpoueaypu BUBYEHHS Ta
obuncnenns BrumBy 33P Ha omeparopa, pooiT-
HUKa, CTOPOHHIO 0COOY Ta MEIIKAHII ITiJ] Jac i
micns 3actocyBaHHs 33P, sKi BiNOBIZAIOTH
MDKHApOJAHUM BUMOTaM.

Marepiaaun Ta meronm. [{i1s BUKOHAHHS
JIOCITIKSHHSI OYJIO MMPOBEICHO HAYKOBUH aHaI3
BITYM3HSIHUX Ta 3aKOPIOHHUX HOPMAaTHBHHX,
METOANYHHUX JOKYMEHTIB Ta HayKOBHUX JDKEpel,
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Introduction. In the first part of the arti-
cle, it is noted that the domestic methodology
for research and assessment of the impact of
plant protection products (PPP) on agricul-
tural workers and the population needs to be
improved.

As a result of the scientific analysis of
domestic and international normative legal
acts, methodological and scientific docu-
ments, a system of definitions, rules, princi-
ples and criteria is proposed that will ensure
that research meets international require-
ments for studying and evaluating the impact
of PPP on operators, workers, outsiders and
residents.

The proposed methodology defined: the
purpose of the study; the concept of expo-
sure; the evaluation criterion — the maximum
permissible level of exposure (mg of the
active substance (AS)/kg of body
weight/day) and its derivatives — the con-
trolled concentration in the air of the respira-
tory zone and working zone (mg AS/m?), the
controlled concentration in the air of populat-
ed areas (mg AS/m?), as well as the mini-
mum controlled amount of AS (mg) in skin
samples (surfaces); persons subject to protec-
tion with a certain duration of exposure
(operators, workers, outsiders and residents);
tasks, object and subject research; require-
ments for analytical methods for monitoring
the maximum safety limits for inhalation and
dermal exposure; features of planning field
studies for the purpose of registering PPP
and monitoring after registration.

In this part of the article, procedures for
studying and calculating exposure inhaled
and dermal doses of AS affecting the opera-
tor, worker, outsider and resident, based on
mass concentrations and amounts of AS in
samples from the test system during and after
the use of PPP, harmonized with internation-
al requirements, are proposed; calculation of
absorbed doses of AS based on the degree of
absorption for the inhalation and dermal
routes of exposure.

Purpose of the Study. Develop procedures
for studying and calculating the impact of the
PPP on the operator, worker, outsider and res-
ident during and after the application of the
PPP that meet international requirements.

Materials and Methods. To carry out the
study, a scientific analysis of domestic and
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0 PErJIaMEeHTYIOTh OPTaHi3alliio JOCIiIKEHb,
OMKCYIOTh MPOLEAYPHU BUMIPIOBaHb BILUTUBY 33P
Ha CUTbCHKOTOCIOAAPCHKUX POOITHUKIB Ta Hace-
JIeHHs B niepiof 1 micist 3actocyBanHs 33P [1-9,
15, 16].

Buxoasum 3 aHanizy JOKyMEHTIB, Oyio
OKpECJICHO HACTyMHHUK o0Ocsar poOOTH 11010
YIOCKOHAJEHHSI MpOUEeAYyp HOCHIIKeHb. BiH
CTOCYETBHCSI BiOOpYy, JOCTaBKH, 30epiraHHs
po0, OMUCY JaHUX 1 OOYMCIICHHS €KCIO3UIIIN-
HUX Ta NOMMHYTUX 103 /[P, 110 BIIMBaOTh Ha
oprasi3M omepaTtopa, poOITHHKA, CTOPOHHBOI
0CcOo0M Ta MEIIKAHIIS IHTAJISIIMHUM Ta JepMalib-
HUM HUIIXaMHU.

Pe3yabTaTn Ta ix o0ropopenns. Buxoasuu
3 aHajJi3y HOPMaTHUBHO-METOJUYHHUX Ta HAYKO-
BUX JO0KyMmeHTIB [1-9, 15, 16], mpomoHyemo
HACTYyIHUHN 00CST TMPOLETYP.

1. TlpoBeneHHs1 MOCHIIKEHb 30BHIIIHHOTO
(aKTUYHOrO Ta MOTEHLIMHOIO IHraJSIIHHOTO
BILJIUBY.

1.1. TocmikeHHs 30BHIIIHBOTO (PAaKTUYHOTO
IHTAJSALIHHOTO BIUIMBY.

1.1.1 Ilepen BUKOpHUCTaHHAM BHOUPAIOTH 1
BAJIIYIOTh BIJAMOBIAHUNM BHUJ acHipamiiiHOTo
MPUCTPOIO.

Jlo mpoBeneHHs AOCHIKEHb BUOUPAIOTh
NOMJIMHAJIBHE CepelloBullle, Oepydyu A0 yBaru
¢bi3uko-ximiuHi BiractuBocTi /1P (33P).

SIK110 OUiKy€eThCSl HAsIBHICTH MapiB (TUCK Mapu
Bix 5 x 107 Ia no 107 I1a ta Giibiie) i aepo30s1iB
JOLIJIBHUM € BHUKOPUCTAHHS JBOCTYIIEHEBOTO
nomuHanbHoro npuiany. CepenoBuiie s
MOTJIMHAHHS MapiB PO3MIIIYETHCS 10331y Cepe-
JIOBUIIA JJIsl TOTJIMHAHHS aepo30J1t0, 1100 310pa-
TH Oy/ib-sIKI MapH, M0 BUAUISIOTHCS 3 Makpoua-
CTOK IIPOTSITOM Iepiofy BiIOOpy mpoo.

1.1.2. Jlo monboBUX JOCHIIKEHb y MPOILEC]
Bajifauii BimOOpy MpoO BUBYAIOTH €(EKTHUB-
HICTh (Koe(illi€eHTa) YTPUMYBAHHS/TIPOCKOKY.
i mocaiaKkeHHs: BUKOHYIOTh 32 YMOB, ITOJIIOHUX
0 TUX, SIKI TepeadayaroTbCsl MPH IMOJIbOBUX
BUIIPOOYBaHHSX.

Acniparop KamiOpylOTh 3 MNOTIMHAJIbHUM
NpUIaJOM 1 MOMNIMHAIBHUM CEpPEeJOBUILEM
nepes 1 Mmcis 4eproBoro Bi0Opy mpood, MIBU-
KICTh IOTOKY 3aITUCYIOTh JJIsl KOYKHOT IIOBTOPHO-
CTi, SKUW MOBUHEH BiJoOpa)kaTu O4iIKyBaHi
YMOBH JIOCHI/IKEHHS, BPaXOBYIOUM TPUBATICTb
Bi0Opy mnpoO (MOBTOPHOCTI), KOHIIEHTpAIlii
33P y nositpi Ta yrpumyBanss /P, mo Bu3Ha-
JaeThCsl Tpu aHai3l. KojauBaHHS IIBUIIKOCTI
MOTOKY Hacoca moHaa S5 % BiA MOYaTKOBOI
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foreign regulatory, methodological docu-
ments and scientific sources regulating the
organization of research, describing proce-
dures for measuring the impact of PPP on
agricultural workers and the population dur-
ing and after the application of PPP was car-
ried out [1-9, 15, 16].

Based on the analysis of the documents,
the following scope of work was outlined to
improve research procedures. It deals with
the selection, delivery, storage of samples,
description of data, and calculation of expo-
sure and absorbed doses of AS that affect the
body of the operator, worker, outsider, and
resident by inhalation and dermal ways.

Results and Discussion. Based on the
analysis of regulatory, methodological and
scientific documents [1-9, 15, 16], we pro-
pose the following scope of procedures.

1. Conducting studies of external actual
and potential inhalation effects.

1.1. Investigation of external actual
inhalation effects.

1.1.1 The appropriate type of aspiration
device is selected and validated before use.

Before conducting research, the absorp-
tion medium is chosen, taking into account
the physical and chemical properties of AS
(PPP).

If the presence of vapors is expected
(vapor pressure from 5 x 10~ Pa to 10”2 Pa)
and aerosols, it is advisable to use a two-
stage absorption device. The vapor absorp-
tion medium is placed behind the aerosol
absorption medium to collect any vapors
released from the macroparticles during the
sampling period.

1.1.2. In the process of validation of sam-
pling, researches of the effectiveness (coeffi-
cient) of retention/slippage are studied before
field researches. These studies are performed
under conditions similar to those predicted in
field trials.

The aspirator is calibrated with the
absorbing device and the absorbing medium
before and after each sampling, the flow rate
is recorded for each repetition, which should
reflect the expected study conditions, taking
into account the duration of sampling (repe-
tition), the concentration of PPP in the air
and the retention of AS, which is determined
during the analysis. Fluctuations in the pump
flow rate above 5 % of the initial one should
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MOTpiOHO BpaxoByBaTH TpPH 1HTeprpeTarii
pe3ysbTaTiB 1311160py po0.

1.1.3. Ilpu ,Z[OCJ'IIIL)KGHHI 30BHIIIHBOTO (haK-
TUYHOTO BIUIMBY acmipaTtop KPiMUTHCS A0 MOsCY
oneparopa (FKIIO 11e MOXKIINMBO), a MOTIHHANb-
HUM npujag — Ha nauKam B 30HI TUXaHHS OTIe-
patopa. Moro posMileHHs He HOBUHHO OOMe-
’KyBaTH Jii oreparopa, 3BUYaifHO KPIMTUTHCS Ha
JiBoMy a0o mpaBoMy JalikaHi. Po3ranryBaHHS
MNOTJIMHAIBHOTO TPUIAAy CTaHIAPTU3YIOTH 1
PEryiioI0Th BiMOBIIHO 1O TOTO, YU KOPHUCTY-
€TbCS OMEepaTop MPaBOIO YU JIIBOIO PYKOIO Ta
HaNpPAaBJISAIOTh BHU3 TSI IMiTaIlii aHaToMii Hoca i
3ano0iranHs 30MpaHHIO BETUKUX Kparesb, sKi
OTepaTop 3a3BUYail BIUXHYTH HE 3MOXKE.

MOXTUBICTh BIUIMBY MPOTATOM HEPEPB Y
pOOOTI BUKITIOYAIOTh. J{J151 IIbOTO MOTIMHAIBHUN
npujaa 3aKpUBalOTh, 10 3a0e3medye peaabHe
BI/IMipIOBaHHH KOHueHTpauiﬁ JIP, sxi 3HaXo-
JATHCS B TIOBITPI MPOTATOM pobounx neplomB

1.1.4. Yac, HJBI/II[KICTB BiIOOpY MpoO TMOBIT-
psi, TOMIMHAJBHI CEPeAOBUINA, 10 BHKOPUCTO-
BYIOThCS, TIOBHHHI BIJNOBIAaTH METOJUYHHM
BKa3iBKaM 3 KiJbKicCHOro Bu3HaueHHS /[P y
MOBITpi Ta HOT0 arperaTHOMy CTaHy.

O6’em oxpemoi mpodu HOBlTp}I MOBUHEH
3abe3nedyBatu MKB (Mexa KiTbKICHOTO BU3HA-
yeHHs1) koHneHTpamii JIP wa piBHi < 0,5 IE
['JIPB (iHTasmsmiiHWi €KBIBaJICHT TPAaHUIHO
JIOITyCTUMOTO piBHS BIUTUBY). J[71s1 BCTaHOBIEH-
Hg MKB, Mr/m?, BUKOPHUCTOBYIOTH (DOPMYITY:

[JIPB - m - 0,5
MKB = ,
V-t

(1.1)

ne I'JIPB — rpanuyHo nomycTuMHil piBEHb

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

m — Maca tira moauan (60 xr) [1, 7-9];

V — cTanapTU30BaHui 00’ €M AUXaHHS JTIOAUHU

(1,25 m*/ron) [1, 7-9];

t — MaKkCHMaJlbHa TPUBAJIICTh BIUIMBY: OTIEpaTop,

POOITHUK/IEHb — 8 TOWH;

MeIIKaHelb, CTOPOHHS 0coba/neHs — 24 rox [7];

0,5 — xoediuient neperBopenns [E I'J[PB 8 MKB.
1.1.5. Tlpu mocnimxeHH1 30BHIIIHBOTO (I)aK-

TUYHOTO BILJIUBY I[P 33P PEKOMEH Ty €ThCS BiJI-

Ouparu KOHTPOJIBHI MPOOU Y 30HI TUXaHHS OIe-

paropa nepen 3actocyBaHHsM 33P Ta mociiaHi

npoOM TpU BUKOHAHHI TUMOBHX BHPOOHUYMX

[UKJTIB. Y Tepion MiATOTOBKH TOCHITHUX 3pa3-

KiB CJ1ij] mepen0adnTy BigOip mpod 3 BHECCHHSIM

33P muis BuBYEHHs nnoBepHEHHs J[P.
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be taken into account when interpreting the
sampling results.

1.1.3. When studying the actual external
impact, the aspirator is attached to the opera-
tor’s belt (if possible), and the absorbing
device is attached to the lapel in the opera-
tor’s breathing area. Its placement should not
restrict the operator’s actions, usually it is
attached to the left or right lapel. The loca-
tion of the suction device is standardized and
adjusted according to whether the operator
uses the right or left hand and directed down-
wards to simulate the anatomy of the nose
and prevent the collection of large droplets
that the operator would normally not be able
to inhale.

The possibility of exposure during work
breaks is excluded. To do this, the absorption
device is closed, which provides a real meas-
urement of the concentrations of AS that are
in the air during working periods.

1.1.4. The time, speed of air sampling, and
absorbing media used must comply with the
guidelines for the quantitative determination
of AS in air and its aggregate state.

The volume of an individual air sample
should provide LQ (limit quantitative) of the
AS concentration at the level of < 0.5 IE
MPLE (inhalation equivalent of the maxi-
mum permissible level of exposure). To
determine the LQ, mg/m?, use the formula:

MPLE - m - 0,5
LQ = ;
V-t

(1.1)

where MPLE — maximum permissible level
of exposure, mg AS/kg body weight / day;
m — human body weight (60 kg) [1, 7-9];

V — standardized human respiratory volume
(1.25m?/ h) [1, 7-9];

t-maximum exposure time: operator, work-
er/day — 8 hours;

resident, outsider / day — 24 hours [7];

0.5 — the coefficient of conversion of IE
MPLE to LQ.

1.1.5. When studying the external actual
effect of AS PPP, it is recommended to take
control samples in the operator’s breathing
area before applying PPP and experimental
samples when performing typical production
cycles. During the preparation of prototypes,
sampling should be provided with the intro-
duction of PPP to study the return of AS.
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1.2. JlocmipKeHHS 30BHINIHBOIO TMOTCHITIM-
HOTO 1HTaJISI[IHHOTO BILIUBY.

1.2.1. Ilpu [nocnipkeHHl 30BHIMIHBOTO
MOTEHUIHHOTO BILIMBY PO3MILICHHS acIipaTopa
MOBUHHO 3a0e3Me4nTH BiOip mpod y mosiTpi
po00Y0i 30HH Ta MOBITPI HACCICHHUX MICLIb.

1.2.2. Tlpu pmOCHIIKEHHI 30BHIMIHBOTO
norexuiiHoro Biumsy JIP 33P pekomenayeTses
BIZ0MpPATH KOHTPOJIbHI IIPOOH MOBITPSL TA IPYH-
Ty nepej 3acrocyBantsM 33P Ha Mexi JUISHKH
Ta HA MEXI CaHITapHO-3aXUCHOI 30HM, & TAKOX
JociiHI pOOH MOBITPsl il IPYHTY HA MexKi
AUTSHKH (T10J151), 30BHILIHBOT MEXKI PUMIIICHHS
Ta Ha MEXI CaHITAPHO-3aXMCHOI 30HM IiJ 4ac 1
yepe3 | roauHy micis XIMIYHOTO 3aXUCTY pOC-
auH (iIHmMX o0'ekTiB) y AuiaHui 3Hocy JIP
(3a0pyHCHHST) 3 ypaxyBaHHSM HAIPSIMKY PyXy
NOBITPsL. Y HaBEJICHI Nepiofu BiIOOpy LOCIJ-
HUX Mpo0 ciiijl nepeadaynTH Bi10ip npood 3 BHE-
ceHHsM 33P a1 BUBUeHHS noBepHEHHs [P

1.2.3. Ilicns 3aBepieHHS XIMIYHOTO 3aXHUCTY
BiA0Ip JOCHIAHUX MPOO MOBITPsT poOOUOi 30HU
HaJl 00pOOICHOIO TUISTHKOIO (B 00'€EKT1) PEKOMEH-
JyeThest mpoBoauTH yepes 1 rox, 1, 2, 3,4, 7, 10,
15 116 1 mo moBHOroO 3HMKHEHHs /[P, mo Hamxxo-
itk 'y mnoBiTpsa. Kpim Bimbopy mpoO moBiTps,
PEKOMEHIYETBCSI pOOUTH IPOOH IPYHTY B TIepes-
OadyBaHi IEPIOJH IIOBTOPHOIO BXOY VIS BIJXHOB-
JIeHHs poOIT Ha 00poOIeHiit miomti. Y uei nepioa
¢ mependadunTH Bindip mpo0O 3 BHeceHHs M 33P
Jutst BUBYCHHsI 1oBepHEHHsT JIP. Jiist KopUryBaHHS
TEPMIHIB KOHTPOIIIO BHKOPHCTOBYIOTb BiIOMOCTI
TPO TEPMIHN BUKOHAHHS arpOTEXHIYHHX (TEXHO-
JIOTIYHKX) 3aXO/IB, THIIOBUX ISl IAHOT KYJIBTYPH
(oO'exTa), Xapakrep MIiSJIBHOCTI Ha JUISHII
(oG'exri) micist 3acrocyBanHst JIP.

1.2.4. Tlpu BUKOHAHHI OKpPEeMHX BI/IpO6HI/ILII/IX
[UKJIIB Ta MICJS 3aBEPIICHHS XIMIYHOTO 3aXH-
CTy B OZIHIM TOYIll MOBMHHO OyTH IapajeiabHO
BiiOpano He MeHme 3-X mpod moBiTps. Ix
BapTO 3IMCHIOBATH K MIHIMYyM TpUYl MOCIHI-
JIOBHO IMPOTATOM HE MeHIIe HiX 75 % Tpusao-
CTI mepiony 3aCTOCYBAHHS 33P (konrtakty) abo
YIPOZOBIK yciel pobodoi 3MiHH, BKIIOYAI0YH
PEMOHT 1 OYMIICHHSA 06J'Ia,Z[HaHH$I Ipu mpomy
POBOSITE XPOHOMETPaXX BUPOOHHYNX LIMKIIIB
(mepiozty KOHTaKTy) ab0 poOOUOi 3MIHH.

1.2.5. YV 3axexHOCTI BiJ ITOCTaBIECHUX
3aBJaHb 1 00'€KTUBHUX OOMEXEHBL OOCAr CIIO-
CTEpEKEHB, YUCIIO TIPOO, YHUCIIO TOYOK BiIOODY,
TEPMIHH KOHTPOIIIO MOXKYTb OyTH 3MiHEHI.

1.2.6. V npoueci Bigbopy mpobd peecTpyroTh
TEMIIEpATypy, aTMOC(HEPHHUI THUCK, BOIOTICTH 1
HIBUJKICTh PyXy HOBITPS Ta MOr0 HAPSIMOK.

[lornuHanbHe cepefoBULIE BUIAIAIOTH 3
NONIMHAJIBHOTO MpUiaay HAIPHUKIHII poOoUOro
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1.2. The investigation of external potential
inhalation effects.

1.2.1. When studying the external poten-
tial impact, the placement of the aspirator
should ensure sampling in the air of the
working area and the air of populated areas.

1.2.2. When studying the external poten-
tial impact of AS PPP, it is recommended to
take control samples of air and soil before
applying PPP on the border of the site and on
the border of the sanitary protection zone, as
well as experimental samples of air and soil
on the border of the site (field), the external
border of the room and on the border of the
sanitary protection zone during and 1 hour
after chemical protection of plants (other
objects) in the area of AS spread (pollution),
taking into account the direction of air move-
ment. During these periods of sampling, it is
necessary to provide for sampling with the
introduction of PPP to study the return of AS.

1.2.3. After the chemical protection is
completed, it is recommended to take exper-
imental air samples from the working area
above the treated area (in the object) after 1
hour, 1, 2, 3, 4, 7, 10, 15 days and until the
complete disappearance of AS entering the
air. In addition to air sampling, it is recom-
mended to take soil samples during the
expected re-entry periods to resume work on
the treated area. During this period, sampling
with the introduction of PPP should be pro-
vided for studying the return of AS. To adjust
the terms of control, use information about
the terms of implementation of agrotechnical
(technological) measures typical for a given
crop (object), the nature of activities on the
site (object) after applying the AS.

1.2.4. When performing separate produc-
tion cycles and after the chemical protection
is completed, at least 3 air samples must be
taken in parallel at one point. They should be
performed at least three times sequentially
for at least 75% of the duration of the PPP
application period (contact) or during the
entire work shift, including equipment
repairing and cleaning. At the same time, the
timing of production cycles (contact period)
or work shifts is carried out.

1.2.5. Depending on the tasks set and
objective limitations, the volume of observa-
tions, the number of samples, the number of
sampling points, and the terms of control
may be changed.
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uHKHy/3M1HI/I/Heploz[y 1311160py mpo0, BUKO-
PHCTOBYIOUH BIJIMOBIHI CTaHJapTHU30BaHI
METO/IH, K1 HE CIPUYHHATUMYTh 3a0pyIHEH-
HSl.

1.3. JlocraBka i 30epiranHs mpoo.

[Ticnst 3aBepiieHHsST BimOOpY MpPoO KOHT-
POJBHI Ta AOCHIJHI MODIMHAIBHI TpUIaan
(mormuHaro4i cepez[om/nua) HpO6I/I IPYHTY 3a
HEOoOX1IHOCTI Blz[pa3y K PO3IUIBHO TIOMi-
IIaI0Th B OKPEMi BiJICIKH OXOJIOI)KEHOTO KOH-
TelHepy (EMHICTB), IO MICTUTh CYXHWH i
a0o maketu 3 apopoM. [Ipobu mignarTe 0Xo-
JIOMKEHHIO SIKOMOTa IIBUALIE MIiCHs BiAOOpY.
B yMoBax, 1e 0X0N0mKeHHs YCKIIa{HeHE, IS
BU3HAYECHHS BIIMTOBIIHUX BUMOT 3/I11CHIOIOTH
MOTIEPETHE JOCHIDKEHHsT 30epiraHHs MpU
TeMIIepaTypi HABKOJIHUIITHHOTO CEPEeIOBHIIIA.

[Tpobu mocrammsitoTh A0 Jaboparopii Ta
nepeIaloTh SKOMOTa MIBHIIIIE [T 30epiraHHst
B yMOBax mnOokoi 3amopo3ku. [Ipu Tpua-
oMy 30epiraHdi mpoOu JyIsl OIIHKW 1HTaJIs-
UHOTO BILTHBY [MOBMHHI 3HAXOIWUTHUCSA B
KOHTEHHEPI (€MHOCT1) Y MOPO3HIILHUX BIJICI-
KaxX OKpPeMO BiJ MpoO AJs OLIHKU AepMalib-
HOTO BIUTHMBY, Ipo0 IpyHTY. Yac Bigdopy, Tpu-
BaJICTh Ta YMOBH JOCTaBKH IpoO 1 po3Mi-
HICHHSA 1X JUI TTHOO0KOT 3aMOPO3KH MOTPIOHO
3anucary (SIK 1 BCIO 1HIIy 1H(OpMaIliio, 1ICTOT-
HY TIpH BigOOpi Mpo0 Ta IXHROMY 30epiraHHi)
1 BKJIFOUMTH JI0 BIJTIOBIIHOI IOKyMEHTAIII1.

1.4. Onnc ga"Hux 1 OOUMCIEHHS.

1.4.1. Bci mani HaBOIATH B TAOJIUIIX.

Sk110 HE0OX11HO, 1aH1 KOPUTYIOTh BIAIO-
BiJTHO IO BiZICOTKa MTOBEPHEHHS B IMOJIBOBUX
npoodax.

J71s KO>KHOT MOBTOPHOCTI JlaHi PO 3Hai-
neHi kinpkocti JIP y mormuHansHOMY cepe-
JIOBMILII MPEACTABIISAIOTH Y BIMOBIIHUX MET-
PUYHUX OJWHUILX, MI' 200 MKI' Ha IOTIHU-
HaJIbHUM NPUIIAJI.

Bemnunny Hmwkye MKB anamiTHaHOi
METOJIMKH MPECTABIISIIOTH SIK HE BUSIBIICHY. B
NOJANBIINX OOYUCICHHAX JIOMYCKAEThCS
Bukopuctanus 0,5 MB (mexa BusiBnenns) [P,
sKa MOXE MICTUTUCS B CyMapHOMY 00’eMi
dakTuyHO BimiOpaHoro moOBITps. BapianTu
aHaJTi3y Ta po3paxyHKy (akruaHoro (abo odi-
KyBaHoro) BMmicty JIP y nmpo6ax monani B [1].

1.4.2. CepenHio BEeNWYHMHY IMIBUIKOCTI
acmipatii moBiTps Ta 4ac ekcno3uiii (Bigoo-
py TpoOu) MPEeaCTaBISIOTh ISl KOXKHOI
MOBTOPHOCTI.

Konnenrpanito /1P y moBiTpi —
OOYHCITIOIOTH 32 (HOPMYIIOH0:

K, mr/m,
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1.2.6. During the sampling process, tempera-
ture, atmospheric pressure, humidity, air veloc-
ity and direction are recorded.

The absorbing medium is removed from the
absorbing device at the end of the working
cycle/shift/sampling period, using appropriate
standardized methods that will not cause con-
tamination.

1.3. Delivery and storage of samples.

After sampling is completed, control and
research absorbing devices (absorbing media),
soil samples, if necessary, are immediately
placed separately in different compartments of a
chilled container containing dry ice or ice bags.
The samples are cooled as soon as possible after
sampling. In conditions where cooling is diffi-
cult, a preliminary storage study at ambient tem-
perature is carried out to determine the appropri-
ate requirements.

Samples are delivered to the laboratory and
transferred as soon as possible for storage in
deep freezing conditions. During long-term
storage, samples for assessing inhalation expo-
sure should be stored in a container in freezers
separately from samples for assessing dermal
exposure, soil samples. The time of sampling,
duration and conditions of delivery of samples
and their placement for deep freezing should be
recorded (as well as all other information that is
necessary for sampling and storage) and includ-
ed in the relevant documentation.

1.4. Data description and calculations.

1.4.1. All data is shown in tables.

If necessary, the data is adjusted according to
the percentage of return in field samples.

For each repetition, data on the detected
amounts of AS in the absorbing medium are
presented in the corresponding metric units, mg
or mcg per absorbing device.

The value below the DL (detection limit) of
the analytical methodology is presented as
undetectable. In further calculations, it is
allowed to use 0.5 DL of AS, which can be con-
tained in the total volume of air actually taken.

Options for analyzing and calculating the
actual (or expected) AS content in samples are
presented in [1].

1.4.2. The average value of the air aspiration
rate and the exposure time (sampling) are pre-
sented for each repetition.

The concentration of AS in air — K, mg / m?,
is calculated by the formula:
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K - 1000,

(1.2)
v -t

Jie ( — 3HaijieHa KUIbKICTh, MT;

1000 — 06’em, 1/Mm%;

V — MIBUIKICTH acmipartii, Ji/XB;

t — uac Bigbopy, XB.

1.4.3. Hozy JIP, 10 BruiMBae Ha JTIONUHY 1HTa-
JSUIMHAM TIUISIXOM, JIJIS KO’KHOI TOBTOPHOCTI
OOYHCITIOIOTH IIJISIXOM MHOXKEHHST KOHIIEHTpaIlii
JIP y moBiTpi Ha BIANOBIIHY HOPMY 00’€mMy
JUXaHHA 715 omepatopa abo poOiTHHKA, Mell-
KaHI[sl Ta CTOPOHHBOT 0cobu. O6’eMu TUXaHHS
HaBeqieHl B Tabn. 1-3. OOpana HOpMa 00’emy
MMOBHWHHA JIOKYMEHTYBATHUCS JIOCII1THHUKOM.

1.4.4. JIns oOuucaeHHsS €KCIIO3UIIMHOT 1031
JIP, mo BmiMBae Ha OpraHi3M omeparopa ado
poOITHHKA, CTOPOHHBOI OCOOM Ta MENIKAHIIA
IHTaNAMIRHUM  [IIXOM 32 po0Oody 3MiHY
(nepion BIUMBY mpoTsroM ao6u) — JI;, mr/kr
MacH TiJia, BAKOPUCTOBYIOTH (hOPMYITY:

TOKCHUKOJIOI'ISI HECTULU/IB
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q
—- 1000,
vt

where q — found amount, mg;

1000 — volume, 1 / m>;

v — aspiration rate, | / min;

t — selection time, min.

1.4.3. The dose of AS that affects a person
by inhalation is calculated for each repetition
by multiplying the concentration of AS in the
air by the corresponding norm of respiratory
volume for the operator or worker, resident
and outsider. Respiratory volumes are shown
in tables 1-3. The selected volume rate
should be documented by the researcher.

1.4.4. To calculate the exposure dose of
AS that affects the body of the operator or
worker, an outsider and a resident by inhala-
tion during the working shift (the period of
the influence during the day) — D;, mg/kg of
body weight, use the formula:

Tabmunga 1 / Table 1

K

(1.2)

006’eMu auXaHHS oneparTopa Ta podiTHuka [7-9] /
Operator’s and worker’s breathing volumes [7-9]

006’eM TuXaHHS 3 YpaxXyBaHHSIM MacH Tijia /
BikoBa rpyna / Maca Tina, Kr / Respiratory volume based on body weight
Age group Body weight, kg m3/xB / m3/ron / mM3/(Kr M. T. X Tox) /
m?®/min m3/h m?3/ (kg b. w. X h)
_ 60,0 0,021 1,25
Hopocii / Adults 0,021
70,0 0,024 1,46

Ta6muug 2 / Table 2

[oronuuni 06’eMu AUXaHHs (32 YMOBH roCTPOro BIJIMBY Ha CTOPOHHIX oci0/MemkaHuis) [7-9] /
Hourly respiratory volumes (subject to acute exposure to outsiders/residents) [7-9]

Bucoxmnii 00’eM TuXaHHA 3 ypaxyBaHHAM MacH Tija /
BikoBa rpymna / Maca Tisa, Kr / High respiratory volume based on body weight
Age group Body weight, kg m3/ron / mM3/(Kr M. T. X Tox) /
m3h m?3/ (kg b. w. X h)
Ho 1 poky / oL . .
Under 1 year old 8,0 1,52 O,‘19 (maitriprmit Bap.luaHT
13 HasIBHUX CLIeHapiiB
Bix 1 1o 2 pokis / Jutst titTedt BikoM 70 11 pokiB) /
10,0 1,90
From 1 to 2 years old 0,19 (the worst-case
. . io for children
Binx 6 no 11 pokis / scenario
From 6 to 11 years old 239 4,54 under the age of 11)
60,0 2,40 0,04 (nopocmi, BKITrOUarOun
. miuniTKiB Big 11 Ta Oliubine
Jlopocni / Adults pokiB) / 0,04 (adults, including
70,0 2,80 teenagers aged 11 and over)
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Tabmnung 3 / Table 3

Jlo6oBi 00’eMu nuxaHHs (32 yMOBH JA0BrocTpokoBoro Biuiusy JIP na memkanuis) [7-9] /
Daily respiratory volumes (subject to long-term effects of AS on residents) [7-9]

00’em nXaHHA 3 ypaxXyBaHHAM MacH Tina /
BikoBa rpyna / Maca Tina, Kr / High respiratory volume based on body weight
Age group Body weight, kg m3/106a / M3/(kr M. T. X 106a) /
m?/day m?/ (kg b. w. x day)
Jlo 1 poxy / 8,0 8,64 1,07 (maiiripiiuii BapiaHt
Under 1 year old ’ ’ ) p Pl
13 HasIBHUX CIICHAPIIB
Bin 1 mo 2 pokis / 10.0 10.80 11 miTeit Bikom 10 11 pokis) /
From 1 to 2 years old ’ ’ 1,07 (the worst-case
. . io for children
Binx 6 no 11 pokis / scenarto
From 6 to 11 years old 239 25,68 under the age of 11)
0,23 (mopocii, BKITFOUAI0TH
miunTKIB Bix 11 Ta OutbIIe
Hopocai / Adults 60,0 13,92 pokiB) / 0,23 (adults,
including teenagers
aged 11 and over)
Kit; + Ko, +.. Kt Kty + Kot +.. Kt
Hi= “V-t.-n,(1.3) Hi= “V-t,.-n,(1.3)

t +t . t,

ne K, , ,— cepenni apupMeTHUH1 BEITUYUHU
OKpEeMHX BHUMIpPIOBaHb KOHUEHTpamiin P y
MOBITPl 30HM AUXaHHA (poO6ouyoi 30HU abo
MOBITPl HACENEeHUX MICIb) MPU BHUKOHAHHI
OKpEeMHX BHUPOOHMYHUX IUKIIB ONEPaTOPOM
(BU3HAUEHUX TMEpIOiB BIUIMBY Ha POOITHHUKA,
MEIIKAHIS Ta CTOPOHHBOI 0COOM), MI/M?;

t | 2..n — TPUBAIICTh OKPEMUX BUPOOHMYMX
LUKJIB (BU3HAYEHUX MEPIO/IiB BIUIUBY), XB.;

V — craHaapTu30BaHUU 00’€M JHUXaHHS
moauny, 0,00035 M*/(kr M. T. X XB.) npH Maci
Tina 60 kr, a0 BeIWYMHA, BU3HAYCHA 3T1THO 3
tabnuusamu (1-3);

t. — cepeliHs TPUBAJIICTh BUPOOHUYOTO LIUKITY
(BU3HAUEHOTO Mepioy BIUIMBY), XB.;

N — KUTbKICTh BUPOOHUYUX ITUKJIIIB 32 poO0Uy
3MiHY (BU3HAUEHUX MEPI0/IIB BILUTUBY) MPOTITOM
n06M.

1.4.5. Sxmo 3a 00'€KTUBHUX IPUYUH JTOCITI-
JKEHHsI OOMEXEH1 OJTHUM BUPOOHUUYUM ITHKIIOM
(BU3HAUYEHUM I1€P10JIOM BIUIUBY), Toal Jli, MI/Kr
MacH TiJ1a, 00YUCITIOIOTH 32 POpMYIOIO (Ha MpH-
KJIaJ1 3aCTOCYBAaHHS MECTHUIHU/IB y CUIbCHKOMY
rOCIOAApCTBI):

K- 0,021 “t- n](2)

Hi= :

m

(1.4)
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t, +t, +... t,

where K| , , — arithmetic mean values of
individual measurements of AS concentra-
tions in the air of the respiratory zone (work-
ing zone or air of populated areas) when per-
forming individual production cycles by the
operator (certain periods of exposure to the
worker, resident and outsider), mg/m?;

t 2., — duration of individual production
cycles (certain exposure periods), min.;

V — standardized human respiratory vol-
ume, 0.00035 m?/ (kg b. w. x min.) with a
body weight of 60 kg, or the value deter-
mined according to Tables 1-3;

t. — average duration of the production
cycle (a certain period of exposure), min.;

n — the number of production cycles per
working shift (defined exposure periods)
during the day.

1.4.5. If, for objective reasons, studies are
limited to one production cycle (a certain
period of exposure), then Di, mg/kg of body
weight, is calculated by the formula (on the
example of the use of pesticides in agricul-
ture):

K- 0,021 “t- nl(z)

Di= ,

m

(1.4)
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ne K — cepenns apudmernuHa BelIMYMHA
koHUeHTpauii J[P y moBiTpi 30HM JIHXaHHS
(pobGouoi 30HM abO MOBITPI HACENEHUX MICIIb)
IpU BUKOHAHHI OKPEMHUX BUPOOHUYMX LIMKIIIB
orepaTopoM (BU3HAUEHUX MEPIOAIB BIUIMBY Ha
poOITHMKA, MEHIKAHIl Ta CTOPOHHBOI 0cOOM),
Mr/m>;

0,021 — crangapTu3oBaHUN 00’€M JUXaHHS
JIOAUHU, M/XB.;

t — TpHUBAJICTh BUPOOHUYOTO
(BM3HAUEHOTO Mepioly BIUIMBY), XB.;

n; — Juisl oneparopa — HOPMOBaHA KUIbKICTh
IUKJIIB (IIOBTOPIOBAaHUX CYKYIHOCTEH orepa-
i) 3a podouy 3MiHy (3a mepios poOIT mpoTs-
rom j106m); n = P-t-v/V, ne P — npoayKTuBHICTb
CLITbCHKOTOCTIONIAPCHKOI MAIlIMHK, Ta/XB, T/XB
(npuyinHi, HaBicH1 obmnpuckysaui: OI1-2000 =
0,17 ra/xs., OH-630 =~ 0,11 ra/xB. Ha TOJILOBUX
kynbsrypax; OIIB-1200 Bix 0,05 ra/xB. y cany Ta
Ha BUHOrpaaHuKy A0 0,04 ra/xB. Ha XMUIbHUKY;
panueBi obmpuckyBaui = 0,0017 ra/xB. Ha
rOpojiHIX KyabeTypax, a0 0,001 ra/xB. Ha BUHO-
rpagHuKy i y cani; nporpyroBaui [1C-10 = 0,28
1/xB., [ICII-5 = 0,06 T/XB.); t — TpUBAJICThH
po00YO0i 3MIHM B arpornpoMHCIOBOMY CEKTOPi
(pum 3acTOCyBaHHI J1040i pEYOBUHHU Ta ii mpe-
napatuBHOI popmu 1-ro 1 2-ro kaciB HeOe3ney-
HoCTI — 240 XxB., 3-10 1 4-r0 KJIaciB HEOE3IIEUHO-
cti — 360 xB.) a00 TpUBAIICTh 3aCTOCYBAHHS
npenapaTuBHOiI (popMH, MpU3HAYEHOI ISl pO3-
JIpiOHOTO MPOAAXKY HACEIEHHIO MpU 00poOi
0,1 ra (60 xB.); V — 00’em Oaka ans poOovoi
pinuHu (a6o QakTUuHMI 00’€M BUTpPaYEHOI
po00oYOi PIAMHM), JI; V - HOpMA BUTPATH poOOUOi
piauHu, ji/ra, n/T;

n, — Ui poOITHUKA, CTOPOHHBOI OCOOM Ta
MEMIKaHI — KUIBKICTh LMKIIIB 33 POOOYY 3MiHY
(KUIBKICTB BIUTUBIB Ha J100Y);

10020910

n, = T/t,

ne T — Bu3HaueHa 3a 3aMOBYYBaHHSM TpPUBa-
Jicth poboyoi 3MiHu — 480 XB. (TpUBAIICTDH
BIUIUBY Ha CTOPOHHIO OCOOy Ta MEIIKaHLS —
1 440 xB., AKIIO O4IKY€THCS BTOPUHHE HAIXO/-
»enHi /IP y nositps abo nmapis JIP); t — TpuBa-
JICTh AOCIIIPKEHOTO Mepioy BIUIUBY, XB.;

m — CTaHJIapTU30BaHa Maca Tijia jroaunu (60
Kr), a00 BU3HAYEHa 3riHO Tabauup 1-3.

1.4.6 OGuucnenHs noreHiiinoi no3u JIP, mo
MOJKE€ BIUIMBaTH Ha OpraHi3M pOOITHHKA, CTO-
POHHBOT 0COOM Ta MENIKAHIS 1HTAISIIHHUM
HUIAXOM 3a poOouy 3MiHY (IIepiof] BILTUBY IpO-
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where K — arithmetic mean of the concen-
tration of AS in the air of the respiratory zone
(working zone or air of populated areas)
when performing individual production
cycles by the operator (certain periods of
exposure to the worker, resident and out-
sider), mg/m?;

0.021 — standardized human respiratory
volume, m>/min.;

t — duration of the production cycle (a cer-
tain period of exposure), min.;

n; — for the operator — the normalized
number of cycles (repeated sets of opera-
tions) per working shift (for the period of
work during the day); n = P-t-v/V, where P is
the productivity of an agricultural machine,
ha/min, t/min (trailed, mounted sprayers: OP
— 2000 =~ 0.17 ha/min, ON-630 ~ 0.11 ha /
min on field crops; OPV-1200 from 0.05 ha /
min in the garden and vineyard up to 0.04
ha/min on humulus; satchel sprayers =
0.0017 ha / min on garden crops, up to 0.001
ha/min in the vineyard and in the garden;
mordants PS-10 = 0.28 t/min, PSSH-5 = 0.06
t / min); t — duration of the working shift in
the agro-industrial sector (when using the
active substance and its preparative form of
the 1st and 2nd hazard classes — 240 min).,
3rd and 4th hazard classes — 360 min) or the
duration of use of the preparative form
intended for retail sale to the public when
processing 0.1 ha (60 min); V — volume of
the working fluid tank (or the actual volume
of working fluid consumed), 1; v — working
fluid flow rate, 1 / ha, 1/ t;

n, — for a worker, an outsider, and a resi-
dent — the number of cycles per work shift
(the number of impacts per day);

n, = T/t,

where T is the default duration of the work
shift — 480 min (the duration of exposure to
an outsider and a resident is 1,440 min if sec-
ondary intake of AS into the air or AS vapors
is expected); t — the duration of the studied
exposure period, min;

m — the standardized human body weight
(60 kg), or determined according to Tables 1-3.

1.4.6 Calculation of the potential dose of
AS, which can affect the body of a worker,
an outsider and a resident by inhalation dur-
ing a working shift (the period of exposure
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TATOM J00M) uepe3 BAUXAHHS YaCTUHOK IPYHTY
(manmy), sxuit mictuth 33P. BuxopucToByroTh
pe3ynbTaT JOCHIKEHb MacOBUX KOHIIEHTpa-
i APy IPYHTI Ta TIri€HIYHUA HOPMATUB MUY
B nositpi (6 mr/m®) [10].

HOTGHI_III/IHy KoHIeHTparlito /[P y moBiTpi —
K, Mr/m?, 064HCIIIOI0TE 32 (OPMYIOH0:

q - sd

K= —, (15

m

Ie  — 3HaineHa KutbKicTh JIP B IpyHTI, MT;

sd — ririeHiYHANA HOPMAaTHB TWIY B IMOBITPI,
Mr/m>;

m — mMaca | Kr IpyHTY, M.

Ji, Mr/kr macu Tina, nias poOITHHKA, CTO-
POHHBOI 0COOM Ta MEUTKAHII PO3PaXOBYIOTh 3a
dbopmyroro 1.4.

2. TlpoBeneHHs AOCIHIKEHb 30BHINIHBOTO
(aKTUYHOTO Ta TMOTCHIIIHOTO JAepMaIbHOTO
BILJTUBY.

Hocnimkenas Bwmicty JIP Ha mKipHEUX
MOKPHUBAX 3IMCHIOIOTh METOIOM 3MHUBY 3
MOBEPXHI IIKipH OONHMYYSA, MIUi Ta KHUCTEH,
MOJIOCKAHHSI KUCTEH PYK, METOJOM TOTTIMHAO-
YMX PYKaBHYOK (30BH1HIHH/I (dbakTuyHUN 1ep-
MaJbHUI BIUTUB) i METOJIOM HAIIMBOK Ha CIICll-
o531 (30BHINIHIM TOTEHIIWHUN JIepMaTbHUAN
BILIKB).

MB /IP y nomuyHaJIbHUX CEPENOBUIAX, MT,
BCTaHOBJIIOIOTh 32 PIBHEM MIHIMaJbHOI JETCK-
TOBAHOI KIJBKOCTi, sIKa JOCSATHYTa B yMOBax
1a0b0paTOpHOTO BU3HAYCHHS, MEKa BiTHOCHOI
noxuOku He Oinbie 25 %.

[TormuHampH1 CEpE/IOBHIIE, IO BHKOPHCTO-
BYIOTHCSI TIPU TIPOBEICHHI JIOCIIKCHb, TIOBUHHI
3abe3neuyBati MB JIP we Ginbmie 1 mxr (0,001
MT) y TIpo0i Ta BaJliIoBaHi BiIHOCHO KiTBKICHOTO
Bu3HaueHHs J[IP y pinuHi 11 3MUBaHHS (PO3YUH-
HUKY), pyKaBHUYKaxX Ta HaIIMBKaX-T03MMETpaXx.

Pimuny muist 3MHBaHHS 3a37aJieTiib OIlIHIO-
I0Th 1I10/I0 AaHAJIITUYHOI IPUIATHOCTI Ta Oe3med-
HOCTI JJIs JIIOUHU.

CriouaTky 0OHMparoTh METOJ JTOCHIKEHHS,
MOTIM  BiIOMpPArOTh  KOHTPOJIBHI ~ TPOOH.
3asie)xHO Big 00CATY 1 crocoOy 3acTOCYBaHHS
33P BigOip mpoO 3MiCHIOIOTH MICISA 3aBEepIICH-
Hsl BUPOOHUYOTO IUKIYy abo uepe3 1, 2-3 roau-
HU TIICTIS TTOYaTKy pOOOTH Ta IMiCisl OCTaHHBOTO
BHUPOOHHMYOTO IHUKIY JaHOi po0Oodoi 3MiHH
(Tepiomy KOHTAKTY).

Bin6ip nmpo0 ans nocmimkenns BMicty [IP Ha
MIKIPHUX MMOKPUBAX MPOBOSATH 0E3MOCEPETHBO
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during the day) through inhalation of soil
particles (dust) containing PPP. The results
of studies of mass concentrations of AS in
the soil and the hygienic standard of dust in
the air (6 mg/m?) are used [10].

The potential concentration of AS in air —
K, mg/m?, is calculated by the formula:

q-sd
K= —, (L5
m

where q — found amount of AS in the soil, mg;

sd — hygienic standard of dust in the air,
mg / m’;

m — weight of 1 kg of soil, mg.

Di, mg / kg of body weight, for a worker,
an outsider and a resident is calculated using
the formula 1.4.

2. Conducting studies of external actual
and potential dermal effects.

The study of the content of AS on the skin
is carried out by flushing from the surface of
the skin on the face, neck and hands, rinsing
the hands, by the method of absorbing gloves
(external actual dermal effect) and by the
method of stripes on workwear (external
potential dermal effect).

DL AS in absorbing media, mg, the rela-
tive error limit of no more than 25 % is set at
the level of the minimum detected amount
achieved under laboratory conditions.

The absorption media used in the research
should provide an DL AS of no more than 1
mcg (0.001 mg) in the sample and validated
with respect to the quantitative determination
of AS in the flushing liquid (solvent), gloves
and dosimeter patches.

The flushing fluid is evaluated in advance
for its analytical suitability and safety for
humans.

First, the research method is selected, then
control samples are taken. Depending on the
volume and method of application of PPP,
sampling is carried out after the end of the
production cycle or 1, 2-3 hours after the
start of work and after the last production
cycle of this work shift (contact period).

Sampling for the study of AS content on
the skin is carried out immediately after sam-
pling air in the respiratory zone and timing of
the production cycle (contact period). During
the sampling period, it is necessary to pro-
vide for the presence of samples with the
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miciast BiZOOpY mpoO MOBITPsI B 30HI JUXaHHSA 1
XPOHOMETPaKy BHUPOOHHUYOTO IHKIY (Mepiomy
KOHTAKTYy). Y 1mepioj BiOOPY MOCHIIHUX HPOO
ciij epeadaYnTH HAsSBHICTh 3pa3KiB 3 BHECEH-
HaM 33P s BUBYEHHS noBepHEHHs J[P.

2.1. locniiykeHHs 30BHIIIHBOTO (PAKTUYHOTO
JI€PMaJIbHOTO BILIUBY.

2.1.1. Metoa 3MuBY (AUISHKA OOIUYYs, HIUI
Ta KUCTeH). 3MUBU MPOBOJATH 3 YCi€l MOBEPXHI
HIKIPHUX TMOKPUBIB OOIMYYS, IIUT Ta KUCTEH 3
BUKOPUCTAHHSM BIAMOBIIHOI PIIMHU (PO3YMH-
Huka). Jlns BUBYEHHS 3a0pyIHEHHS LIKIPHUX
MOKPUBIB M1l OJTOM (y TEIUIUN TEPioj] POKY)
poOJIATh 3MHUBH 3 MOBEPXHI LIKIPHUX IMOKPHUBIB
nepearuIiy, miedei, rpyaei, CMHU 1 TOMUIOK.
[Imoma okpemoro 3muBy — 1 M2, KiTBbKICTh
3MHBIB > 8.

BuxopucToBytoTh Taki criocodu:

-1 cnoci® — «monuBy. BukopucroByrors 30
MJI piiuHU. BaToro Ha miHIeTI, sika TPOCIKHYTa
I[I€I0 PIJUHOI0, TMOCTYNMOBO TMOBUIBHO BHUTH-
paroTh IIKipy 3BepXy BHU3. Ha BaTy moBuHHa
MOCTIMHO HAJXOJUTH HOBA MOPIIs PIAMHHU, KA
3MUBa€ 3a0pyIHEHHS 3 HIKIPHUX IMOKPHUBIB Y
JOTOK. BMICT JT0TKa 37TMBalOTh B €MHICTh, KY/IH
KJIAJEThCsl 1 Bara, 3a JOIOMOTOI0 SIKOi MPOBO-
JTUBCSI 3MUB.

2-i1 cnoci0 — «oOmuBaHHs». PinunHy Hamm-
BalOTh y €MHICTh (dapdopoBa uyamka ado
notok). OOMHUBaIOTh LIKIPHI MOKPHUBHU 3BEPXY
BHHU3 BaTHUM TaMIIOHOM Ha ITHIIETI, HOCTIMHO
3MOYYIOUM TaMIIOH PIAWHOI0 3 eMHOCTI. Jlami
3riiHo 1-ro crocoOy.

3-i1 crroci0 — koMOIHOBaHUM, BKIIFOYA€E B ceOe
€JIEMEHTU «IIOJIMBY» 1 «OOMHUBaHHS». 3MUB
MOYMHAIOTh «OOMHMBAHHSIM» 1 3aKIHYYIOTb
«TIOJIUBOMY.

4-i1 cnoci®0 — 3MHUB TPOBOAUTHCS BATHUM
tamrioHoM (maca 0,3 r), 3MOUYEHUM PITUHOIO.
BukopucToBy0Th HE MEHIIIE TPHOX TAMITOHIB Ha
OJTHIM 1 TiH ke AULIHIN MKipu. Tammonu ckia-
JAaI0Th B €MHICTh 3 MPUTEPTOI0 MPOOKOIO 1
JTOCHIKYIOTh SIK OFHY TPOOY.

2.1.2. Meton mnosockaHHs (30Ha KHUCTEH).
OOpaHuii pO3UMHHUK 3aJMBAIOTh y MOJIETUIIE-
HOBHWI NAKET, SIKKI 30aTHUN MPOTUCTOSITA CUJIb-
HUM KoJuBaHHSAM. KUIbKICTh pO3UMHHHMKA Mae
OyTH aJeKBaTHOIO JUIsi OTPUMAHHS MpoOu 31
Bci€i kucTi (33P moTpiOHO OLIHUTY 11010 aHATI-
TUYHOI CYMICHOCTI 3 HOJIIETHUJIEHOM Iepe]l IMo-
JTHOBUMH JTOCTIKEHHIMH ). MOXIIMBUI BapiaHT
3 BUKOPUCTAHHSM BEJIMKOTO MakeTa 1 MUTTIM
000X KHCTEH pyK OJJHOYACHO.
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introduction of PPP to study the return of AS.

2.1. Investigation of external actual der-
mal effects.

2.1.1. Flushing method (face, neck and
hands area). Flushes are carried out from the
entire surface of the skin on the face, neck
and hands using an appropriate liquid (sol-
vent). To study the contamination of the skin
under clothing (in the warm period of the
year), flushes are made from the surface of
the skin on the forearms, shoulders, chest,
back and shins. The area of a separate flush
is 1 dm?2, the number of flushes > 8.

Use the following methods:

The 1st method is “watering”. Use 30 ml
of liquid. Cotton wool on tweezers, which is
soaked in this liquid, gradually slowly wipe
the skin from top to bottom. The cotton wool
should constantly receive a new portion of
liquid, which washes dirt from the skin into
the tray. The contents of the tray are drained
into a container, where the cotton wool used
for flushing is also placed.

The 2nd method is “washing”. The liquid
is poured into a container (porcelain cup or
tray). Wash the skin from top to bottom with
a cotton swab on tweezers, constantly wet-
ting the swab with liquid from the container.
Then according to the 1st method.

The 3rd method is combined and includes
elements of “watering” and “ablution”.
Flushing begins with “washing” and ends
with “watering”.

The 4th method — “wiping” is performed
with a cotton swab (weight 0.3 g) moistened
with liquid. Use at least three tampons on the
same area of skin. Tampons are placed in a
container with a lapped stopper and exam-
ined as one sample.

2.1.2. The rinsing method (hand area).
The selected solvent is poured into a plastic
bag that can withstand strong vibrations. The
amount of solvent should be sufficient to
obtain a sample from the entire hand (PPP
should be evaluated for analytical compati-
bility with polyethylene before field studies).
It is possible to use a large bag and wash both
hands at the same time.

The bag should be held tightly against the
wrist (wrists) of this worker and the hand
(hands) should be shaken vigorously approx-
imately 50 times. Hands should be rinsed a
second time with fresh solvent in a new bag.
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[TakeT cmix TpuMmard MIIBHO MPUTHCHYTUM
JI0 3aIr'sacTka (3am'sCTOK) JaHOTO POOITHHKA i
SHEePrifHO KOJMHMBATHU KUCTh (KUCTI) TPUOIU3HO
50 paziB. Kucti HEOOXiqHO TOJIOCKATH BApPYyTE
CBIXKMM PO3YMHHHMKOM Y HOBOMY TaKeTi.

KoxeH makeT 3 pO3YMHHUKOM PO3MIIIYIOTh B
OKpeMOMYy KOHTeWHepi (Hampukiaa, OaHka 3
KPHILKOIO, 10 3aTBUHYYETHCS, A00 KOHTEHHED 3
HEP’KaBirOUO1 CTam).

Kucri pO6iTHI/IKa NePIIMi pa3 TIOBHHHI OyTH
BHIIONIOILICHI OOPaHUM PO3YMHHHIKOM JI0 MOJIBO-
BUX JOCIIHKCHB, 1100 YCyHYTH Oyab-siki poHo-
Bi 3a0pynmioBadi. Y XOii BHBYCHHS BILIHBY,
TMONOCKAHHS KUCTeil CITix poOHTH 110pasy, mpH
MHTTI, & TAKOXK HATPHUKIHII OCTAHHBOTO LIUKITY
abo p06oq01 3MiHH.

SIKIIO pyKaBUYKH OASTHEHI MPOTATOM BUB-
YeHHsI BIUMBY HOBOTO 33P 1 He BigoMo, uu Oyze
iXHE BUKOPHCTAHHS TIepen0adyeHe 1HCTPYKITIETO,
B Oy/b-IKOMY BHIA/IKy iX HEOOX1THO MOTOCKATH
Tak caMmo sK 1 kKucTi. IlonockanHs 30BHIMIHBOT
TMOBEPXHI 3aXHCHAX PYKaBHYOK CIIiJ 3AIHCHIO-
BaTU TaKUM K€ CHOCOOOM, SK 1 TOJIOCKaHHS
kucteil. KpiM Toro, moBHMI aHami3 3aXMCHUX
PYKaBUYOK CJIiJT 3pOOUTH JJIs OLIHKH (DaKTHU-
HOTO BIUTMBY Ha KHCTI MpAIiBHUKIB, SKI HE
OynyThb HaAATaTH PyKaBUUYKHU. SIKIIO K pyKaBUY-
KH PEKOMEHJYIOThCS Ha CTHKETII MPOIYKTY,
NpaliBHUK MOBUHEH TIOJOCKATH KHUCTI, 11100
BCTAaHOBUTH, YU BiI0OyBasIOCs SKECh 3a6pyz[HeH-
HS T pyKaBUYKaMH.

Bynb-siKi iCTOTHI BIIXWJICHHS BiJl CTaHIapTH-
30BaHOTO METOJY, OMHCAHOTO BHILE, MOBUHHI
OyTH aJIeKBaTHO BaJIiJI0BaHi.

2.1.3. MeTon mNOIMHUHAIOYUX PYKABUUYOK
(miITHKA KHCTEH ).

Jnst MOCTiKEHHS BUKOPHCTOBYIOT ITOJIEr-
11eHi 0aBOBHSHI TPUKOTAXKHI PYKaBUUKH 3T1IHO
3 I[CTY 3045-95 [11]. IIpu HeoOXiTHOCTI BOHU
HiJJIATal0Th TONEePEeIHbOMY EeKCTparyBaHHIO
BIIMOBIIHUM PO3YMHHUKOM [JIi BUITYyUEHHS
OyZIb-SIKUX PEYOBHH, SIKI MOXKYTh MEPEIIKOIKa-
TH aHAJII3y 3QJIMIIKIB MECTUIIUIY 1 MAlOTh OyTH
CYXHMHU Tepe]] BUKOPUCTAHHSIM.

Ilepen onsraHHsM MOMTHHAIOYNX PYKABHYOK
PyKH pPOOITHHKA CIiI BUMHTH IOBHICTIO 3
MHJIOM 1 BOZIOIO ab0 MPOTOJIIOCKATH BiAMOBiJI-
HUM PO3YMHHUKOM (HampuUKIaA, JUCTUIHOBAaHA
BOJIa, €TAHOM]), MO0 BUAAIUTH Oymb-sKi 1HII
PEYOBHHU.

VY pa3i BUKOPUCTAHHS 3aXMCHUX PYKaBUYOK,
MOTJIMHAOY1 MOTPIOHO HOCHTH ITiJT HUMU. SIKII0
OCTaHHI HaOMMKaIOTHCS O HaCHYEeHHs alo Iie
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Each bag of solvent is placed in a separate
container (for example, a jar with a screw-
down lid or a container made of non-rusting
steel).

The first time the worker’s hands should
be rinsed with the selected solvent before
field research to eliminate any background
pollutants. In the course of studying the
effect, rinsing the hands should be done
every time, when washing, as well as at the
end of the last cycle or work shift.

If the gloves are worn during the study of
the effects of the new PPP and it is not
known whether their use will be provided for
in the instructions, in any case, they must be
rinsed in the same way as the hands. Rinsing
the outer surface of protective gloves should
be carried out in the same way as rinsing
hands. In addition, a full analysis of protec-
tive gloves should be performed to assess the
actual impact on the hands of workers who
will not wear gloves. If gloves are recom-
mended on the product label, the employee
should rinse the hands to determine if any
contamination has occurred under the gloves.

Any significant deviations from the stan-
dardized method described above should be
adequately validated.

2.1.3. Method of absorbing gloves (hand
area).

For the study, lightweight cotton knitted
gloves are used in accordance with SSTU
(state standard of Ukraine) 3045-95 [11]. If
necessary, they must be pre-extracted with an
appropriate solvent to extract any substances
that may interfere with the analysis of pesti-
cide residues and must be dry before use.

Before putting on absorbent gloves, the
worker’s hands should be completely washed
with soap and water or rinsed with an appro-
priate solvent (such as distilled water,
ethanol) to remove any other substances.

When using protective gloves, absorbents
should be put under them. If they are
approaching saturation or this is expected,
they should be taken for analysis, and the
new pair should be used before the cycle or
work shift is completed. Absorbent gloves
should be known when an employee usually
washes their hands at the end of the working
day (cycle), placed in a container (for exam-

53



54

TOKCHUKOJIOI'ISI HECTULUIB

nepeadavyaeThesi, iX MOTPIOHO B3SITH ISl aHATI-
3y, @ HOBY ITapy BUKOPHCTOBYBATH JI0 3aBEPIICH-
Hi LUKy ab6o poOouoi 3minu. [lormuHaroui
PYKaBUYKH CJ1J 3HSITH, KOJM MPAI[iBHUK 3a3BU-
Yyail MH€ pyKd IO 3aKiHY€HHI poOOYOro aHs
(UMKITy), IOMICTUTH B KOHTEHHEp (HaIpHUKIa,
CKJISIHUM OyTesb, MJIACTHUKOBUM makeT). Ko
PYKH MHUIOTHCSI 31 3BUUAHHOIO TIEPIOIUYHICTIO, a
TaKOX HAMPHUKIHII POOOYOro JIHSA, MOXYTh 3Ha-
Jn00uTHUCS AyOJI0I041 TOJIOCKAaHHS PyK (OmHcaHi
BUIIIE B METO/1 MojockaHHs (2.1.2) nius B3ATTA
npo6 3anukiB [P 33P, siki MOXXyTh NPOHUKHY-
TH uepe3 MoriMHaroul pykaBuuku. Lle Bapro
poouTH SKIIO TependadyaeTbes, MO pPiBEHb
3a0pyIHEHHS PyK a0o0 CTyMmiHb HACUYEHOCTI
PYKaBHYOK OylyTh BUCOKHUMHU.

[Ipu iHTEeprpeTallii JaHUX 3 JEKUIbKOX Habo-
pIB HACMUEHHUX MOIIMHAIOUUX PYKaBUYOK CIiJ
BpPaxoByBaTH, 110 BOHU MalOTh OLIbIIY MOIVIH-
HaJbHY 1 yTPUMYIOUY 3/1aTHICTh, HIXK LIKIpa PYK.

2.2. JlocmipkeHHST 30BHINIHBOTO IOTCHITIM-
HOTO JIEPMAJIbHOTO BIUIMBY

2.2.1. MeToa HaIIMBOK-I03UMETPIB

[ns BnosmoBaHHA 33P CiyKWTh HalllMBKa-
JIO3UMETP, 110 CKIIAJAEThCS 3 TPHOX LIAPIB —
30BHIIIHBOTO, CEPEAHLOTO 1 BHYTPIIIHBOTO.
30BHIIIHIA Ta CepeAHid IIapu MaroTh MPSMO-
KyTHY (popMy, BHYTpilIHINA — hopMy KoJa.

Jns 3a3HayeHuX mapiB BUKOPHUCTOBYIOTh
Takl TOIJIMHAIOYl CepeOBUINA: 30BHIIIHIN —
O0aBoBHsHa TkanmHa 3rigHo 3 JICTY T'OCT
21790:2008 [12]; cepenHiii — Meau4Ha Mapis
srigao 3 JICTY EN 14079:2009 [13]; BHyTpi-
HIA — QUIBTP CHUHS CTpiuKa BIAMOBITHO 0
YUHHUX TeXHIYHUX yMOB [14]. ITnoma koxxHOTO
mwapy nopuHHa Oytu He Menme 100 cm?, mia-
MeTp — He MeHiue 14 cm. [apu nomimaroTs y
GyTasp MOCHIOBHO, NMOYMHAIOYM 3 BHYTpI-
WHbOro. PyTisp, BUTOTOBICHHUH 3 IYNKOI
MOJIIETUJICHOBOT TUTIBKH, MAa€ BUIJISIT KOHBEPTA 3
OTBOPOM KpyIJ10i ()OpMHU HA 30BHIIIHII CTOPOHI,
niameTp otBopy — 11,3 cm.

2.2.1.1 Po3ramyBaHHSI HaIIUBOK-JO3UMET-
piB. HammBku-g03umerpu, y Qymispax oTBopa-
MU HA30BHI, MOBUHHI OyTH NpPUKPIIIEHI 10
CIIELIOMSTY BIJMOBIIHO JIO HaBEACHOI HUXKYE
CXEMHU.

Cxema pO3MILIECHHS! HAIIMBOK-103UMETPIB:
H1 — ronosuuii yoip; H2 — rpynu; H3 — cniuna;
H4 — npasuii meyoBuit cyrmo6; HS — niBuit
ieyoBuit cyro6; H6 — npase mneue; H7 — niBe
wieye; H8 — mpase nepeamnivyus; H9 — miBe
nepenmtivus; H10 — npase crerno; H11 — miBe
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ple, a glass bottle, plastic bag). If the hands
are washed at regular intervals, as well as at
the end of the working day, duplicate hand
rinses (described above in the rinse method
(2.1.2) may be required to take samples of
AS PPP residues that may enter through
absorbent gloves. This should be done if it is
assumed that the level of contamination of
hands or the degree of saturation of gloves
will be high.

When interpreting data from several sets
of saturated absorbing gloves, it should be
taken into account that they have a greater
absorption and retention capacity than the
skin of the hands.

2.2. Investigation of external potential
dermal effects.

2.2.1. Dosimeter patch method.

To capture the PPP, a dosimeter patch is
used, consisting of three layers-outer, middle
and inner. The outer and middle layers are
rectangular in shape, while the inner layers
are circular in shape.

For these layers, the following absorbing
media are used: outer — cotton fabric accord-
ing to SSTU 21790:2008 [12]; middle —
medical gauze according to SSTU EN
14079: 2009 [13]; inner — filter blue tape in
accordance with the current technical condi-
tions [14]. The area of each layer must be at
least 100 cm?, and the diameter must be at
least 14 cm. Layers are placed in the case
sequentially, starting from the inner one. The
case, made of thick polyethylene plastic, has
the form of an envelope with a round hole on
the outside, the hole diameter is 11.3 cm.

2.2.1.1 Location of dosimeter stripes.
Dosimeter stripes, in cases with holes facing
out, should be attached to workwear in accor-
dance with the diagram below.

Layout of dosimeter stripes: H1 — head-
dress; H2 — chest; H3 — back; H4 — right
shoulder joint; HS — left shoulder joint; H6 —
right shoulder; H7 — left shoulder; H8 — right
forearm; H9 — left forearm; HI10 — right
thigh; H11 — left thigh; H12 — right shin; H13
— left shin.

The location of dosimeter stripes may
vary only once; however, additional stripes
should be placed in areas where a significant
impact is expected under these conditions.
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crerno; H12 — mpaBa rominka; H13 — miBa
TOM1iJIKA.

Po3ranryBaHHs HaIIMBOK-IO3UMETPIB MOXKE
3MIHIOBATHCS HA pa3013i171 OCHOBI, OZIHAK JI071aT-
KOB1 HAIIMBKY MTOBUHHI OyTH p03M1meH1 Ha TUX
TISTHKAX, 7€ 3a TaHUX YMOB OYIKY€THCS 1CTOT-
HUH BILUTUB.

2.2.1.2. TlpukpituieHHS HaIIMBOK-I03UMET-
piB. BoHn MaroTh OyTH Ha 30BHINTHBROMY IIapi
OJISITY, TPUMATHCS 32 JIOMOMOTOI0 aHTIIIHCHKUX
MIMIIBOK. 32 HEOOXITHOCTI HAIIMBKU MOXYTh
OyTH TPHKPIIUICHI A0 IIKIpH 3a JOMOMOTOIO
aJIre3UBHOI CTPIYKH.

2.2.1.3. BunmaneHHs HaIIUBOK-I03UMETPIB.
Ix NOTPIOHO 3aMIHWUTH HETAaWHO, SKIIO0 BOHH
HACUYYIOThCS a0o0 PO3PHBAIOTECS; L[E BUMArae
0e31epepBHOTO CITOCTEPEKESHHS 1 4aCTOT OI[IHKU
CTaHy HaIIMBOK. SKIIO MPOXOIWUTH TPHUBAIAN
qac Mix KOHTPOJIEM BIUIMBY (HANPUKIAJ, PaH-
KOBa 1 Be‘{lpH}I 00poOKM), HAIIUBKU Heo6X1z[Ho
3aMIHUTH MK KOHTPOJIbHUMH HepIO,Z[aMI/I
HammBku cimin BUAQIATA 332 METOIOM, SKHMA
MiHIMi3y€ MOKJIMBICTh 3a0pyIHEHHS.

2.2.2. Meron nmocCiiKeHHsS 30BHINIHBOTO
MOTEHIIHHOTO JIEPMAILHOTO BILTUBY 3aJTUIIKY
JIP, 1110 BHIINSETHCS MPU KOHTAKTI 3 00poOIIe-
HUMH POCIMHAMU/00'€EKTaMH.

Jlnst mocoipkeHHs KimbkocTi JIP Ha mKipHAX
MOKPHUBAaX POOITHWKA NMPU BUKOHAHHI BUPOOHU-
YUX OTmepallii, Mo nepeadadaroTs Oe3nocepes-
Hili KOHTakT 3 o0poOneHumu 33P pociaumHamu
(o0'ekTamm) a0 1HIIOT 0COOH, sIKa MOYKE 3HAXO-
TUTHCS B MeXax/mo3a Mexkamu oO0poOiIeHol
Teputopii (3a0pyaHEHOi BHACIITOK 3HOCY),
BHUKOPHUCTOBYIOTh ~METOAMKY  JOCIIKEHHS
CIIPOMOXHOCTI pociiiH (00'€KTIB) 3a0pyaHIOBA-
TH KOHTAKTYI04l TTOBEPXHi.

JlocmipKeHHST TIPOBOISATH METOIOM 3MHBY
3rigHo 3 2.1.1 1 METOAOM HANTUBOK-I03MMETPIB
3rimHo 3 2.2.1. Buxomsum 3 MDOCTaBIEHUX
3aBaHb, ,Z[OCJ'III[HI/IK BHKOHY€E CTaHILapTHl
BUpPOOHWYI omeparii abo MOBLIBHI pyxu, K1
nependavaroTh KOHTAKT KUCTEH PyK 1 KOHTaKT
HaIlIMBOK Ha 0;[;{31 3 POCIHHAMH (o0'exTamm).

[Tpu mocnimKeHHSX 30BHINTHHOTO BIUIMBY Ha
poOiTHHKA B arpapHOMy CEKTOpi BUPOOHHUYI
ormeparii 3mIHCHIOITh y Mexax 0oO0poOJIeHOl
JUISTHKY TIPOTATOM > 10 XB. TpUUi MOBTOPIOIOYH
nmourHarouu 3 1-1 (3akputuii rpyHT) abo 3-7-
(BlILKpI/ITI/II/I IPYHT) no0u, faii BiATOBIIHO 10
MepiOAUIHOCTI, BCTAHOBICHOI I BimOOpY
npo0 MOBITPss poOOY0i 30HM Haj 0OPOOICHOIO
JITSTHKOTO.
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2.2.1.2. Attaching dosimeter stripes. They
should be on the outer layer of clothing, held
with safety pins. If necessary, the stripes can
be attached to the skin with an adhesive tape.

2.2.1.3. Removal of dosimeter stripes.
They need to be replaced immediately if they
become saturated or break; this requires con-
tinuous monitoring and frequent assessment
of the condition of the stripes. If a long time
passes between exposure control (for exam-
ple, morning and evening treatments), the
patches must be replaced between control
periods. Stripes should be removed using a
method that minimizes the possibility of con-
tamination.

2.2.2. Method for studying the external
potential dermal effect of the AS residue
released in contact with treated plants/
objects.

To study the amount of AS on the skin of
a worker when performing production opera-
tions involving direct contact with plants
(objects) treated with PPP or another person
who may be located within/outside the treat-
ed territory (contaminated due to spread), use
the method of studying the ability of plants
(objects) to pollute the contacting surfaces.

The research is carried out by the method
of flushing according to 2.1.1 and the method
of stripes-dosimeters according to 2.2.1.
based on the tasks set, the researcher per-
forms standard production operations or
arbitrary movements that involve the contact
of the hands and the contact of stripes on
clothing with plants (objects).

In studies of external influence on the
worker in the agricultural sector, production
operations are carried out within the treated
area for > 10 minutes repeating three times
starting from the 1st (closed ground) or 3-7th
(open ground) day, then in accordance with
the frequency established for air sampling of
the working area above the treated area.

When performing production operations,
schemes adopted for sampling plants that can
provide the greatest representativeness of
research (on the example of the agricultural
sector) are used: diagonally (field and veg-
etable crops), on two adjacent sides (berry
fields, vineyards and other trellis stands), the
envelope method (closed ground). It is nec-
essary to take into account the prevailing
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[Tpu BUKOHaHHI BUPOOHUYMX OTEpaliii BUKO-
PUCTOBYIOTh CXEMH, MPHUHHATI g BigOopy
npo0 POCIHH, SIKI MOXYTh 3a0e3Ne4YnTH Haii-
OBy PENpPEe3eHTATUBHICTh JOCTIIKEHb (Ha
NpUKIaIl arpapHoro CeKTopa): Mo I[iaFOHaJIi
(mONbOB1 Ta OBOUEBI KYJIBTYPH), I1O JTBOX CYMIXK-
HHUX CTOPOHAX (SATIAHMKH, BHHOTPAJIHUKH Ta
IHII1 TIManepHi Haca/KEHHs), METO/I KOHBEPTa
(SaKpI/ITI/II/I rpyHTt). Crin BPaxoByBaTH IEPeBa-
KAIOYMH XapakTep HeMeXaHi30BaHUX POOiT, sKi
BUKOHYIOTBCSL TIPH BHPOIIYBAaHHI KyIBTYD,
BHKOPHCTaHHI 00'ekTiB, 00podmennx 33P.

[Ipy BUKOHAHHI JOCIIIKEHb 30BHIIIHBOIO
BIUIMBY Ha CTOPOHHIO 0cO0y Ha MEXi AUTSTHKH Ta
BIUIMBY Ha MELIKAHILI Ha MEXI1 CaHITapHO-3aXHC-
HO1 30HU JTOBUTBHI PYXH 3/11HCHIOIOTH ITPOTSITOM >
10 XB. Tpu4i MOBTOPIOIOYH Yepe3 | roauny micis
XIMIYHOTO 3aXHCTy POCIUH (IHIIMX OO0'€KTIB) Y
30H1 3HOCY JIP (3a0pynHeHHs) 3 ypaxyBaHHSIM
HANPSIMKY PyXy IOBITPs i Jaji BiANOBiIHO /O
TepiOAMYHOCT], BCTAHOBJICHO /sl BifOOPY Mpod
MOBITPsl POOOYOT 30HM Haa OOPOOIICHOKO TIJISTH-
KOt0. Y mepioan BimOOpY MOCTIAHHUX TPOO CIif
nepeadadyuTH HasBHICTH MPo0 3 BHeceHHs M 33P
JUISl BUBYEHHS NIOBepHEHHS J[P.

BupoOHuui omeparii abo JOBIIBHI pyxu
3IIACHIOE TOCIITHUK Y 3ac00ax 1HIUBITyabHO-
ro 3aXMCTy, CHEIOAATY 1 B3YTTI, sIKI TIOBHHHI
BUKJIIOYATH BILIUB J[P 1HramsmiiHum 1 qepmaiib-
HUM IUISIXaMH.

2.3. locraBka i 30epiranHs mpoo.

[Ticns 3aBepiieHHst a3y MOIBOBUX JOCIII-
JKE€Hb BC1 MPOOU CII1JT TOMICTUTH B OXOJIOMKEHI
KOHTEHHEpPH 3 CyXHUM JIbOJOM a00 B MAaKETH 3
JTHOJOM (CIIiA TIaM’sITaTd, MO CYXHUH JiT MOXe
MOIIKOJUTH CKJIO a00 TIACTUK TPU MPSIMOMY
KOHTAaKT1). OCKUIbKHM MPOOU MaroTh OyTH 3aMO-
pOXKEHUMH a00 OXOJIO/DKEHUMH IX YKJIaJaloTh
Tak, 100 MiHIMI3yBaTH BiJTaBaHHA a00 BTpaTu
B JIOpO3i, HAJEKHUM UYHWHOM JIOKyMEHTYIOUH
npoueaypu npocraBku. Crnocid 1 MapuipyT nepe-
BE3CHHS TOBHHHI OyTH BiJIOMi Ta OpraHi3oBaHi
3a3/1ajerip mepe JOCTaBKOK 10 JTaboparopii.
JloxymenTartis Mmae OyTd BiIOBITHOIO ab0 Bij-
MOBIJIaTH BUMOTaM KOHTPOJIO SIKOCTI.

3pa3ku OCTaBIAIOTH A0 JabopaTopii Ta
MepealoTh sl TIHOOKOI 3aMOPO3KH STKOMOTa
mByame. Jlani mpo gac BinOopy, TPUBATICTh i
YMOBH JJOCTaBKU MPOO, PO3MIIIECHHS JUIsl [TTM00-
KOi 3aMOpO3KH MOTPiOHO 3amucary Ta BKIIOYH-
TH JI0 BIATOBITHOT JOKYMEHTAIIi1.

2.4. Onuc gaHux 1 0OYMCIICHHS.

Bci gani (HexkopuroBaHi Ta KOPUIoBaHi BiJI-
MOBIZTHO JIO pEe3yJIbTaTiB OILIHKU TTOBEPHEHHS B
MOJILOBUX MP00Oax) HABOJATH y TAOIHIISIX.

TOXICOLOGY OF PESTICIDES

VKPATHCBKUIA )KYPHAJT CYYACHUX TTPOBJIEM TOKCHUKOJIOTTT /
UKRAINIAN JOURNAL OF MODERN PROBLEMS OF TOXICOLOGY 2/2023

nature of non-mechanized work performed
during the cultivation of crops; the use of
objects treated with PPP.

When performing studies of external
influence on an outsider at the border of the
site and influence on a resident at the border
of the sanitary protection zone, arbitrary
movements are carried out for > 10 minutes
repeating three times 1 hour after chemical
protection of plants (other objects) in the
zone of side spread of the AS (pollution), tak-
ing into account the direction of air move-
ment and then according to the frequency
established for sampling the air of the work-
ing area above the treated area. During the
sampling periods, it is necessary to provide
for the presence of samples with the intro-
duction of PPP to study the return of AS.

Production operations or arbitrary move-
ments are performed by the researcher in per-
sonal protective equipment, protective cloth-
ing and footwear, which should exclude
exposure to AS by inhalation or though skin.

2.3. Delivery and storage of samples.

After completing the field research phase,
all samples should be placed in chilled dry
ice containers or ice bags (keep in mind that
dry ice can damage glass or plastic in direct
contact). Since samples must be frozen or
chilled, they should be placed in such a way
as to minimize thawing or loss in transit,
properly documenting delivery procedures
the method and route of transportation must
be known and arranged in advance before
delivery to the laboratory. The documenta-
tion must be appropriate or meet the require-
ments of quality control.

Samples are delivered to the laboratory
and transferred for deep freezing as soon as
possible. Data on the time of sampling, dura-
tion and conditions of delivery the samples,
placement for deep freezing should be
recorded and included in the relevant docu-
mentation.

2.4. Data description and calculations.

All data (unadjusted and adjusted accord-
ing to the results of field sample return esti-
mates) are shown in tables.

2.4.1. When describing the actual expo-
sure, the data for each repetition (according
to the method of flushing, rinsing, absorbing
gloves used) are presented in mg AS on the
areas of the face, neck and hands.
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2.4.1. Ilpu omwmci (pakTUYHOTO BIUIMBY JaHi
JUTSI KOYKHOT TIOBTOPHOCTI (B1AMOBITHO 10 BHKO-
PUCTAaHOTO METOAY 3MHBY, ITOJIOCKAHHS, TIOTIIH-
HAIOYMX PYKaBUYOK) IMPEACTaBIsAOTh y Mr J[P
Ha JUISHKY O0NMHYYS, IIHI Ta KUCTEM.

2.4.2. Ilpu onwmci MOTEHITIMHOTO BIUIMBY JaHi
JUTS KOYKHOI TIOBTOPHOCTI MPENCTABIISIOTh Y MI
JIP Ha HAIIMBKY-I03UMETP (I[Mz) Bonu nmoBuHHI
6yTH HaJ/1aHi OKPEMO JIJIst BMlCTy JIP y 30BHIIIIHB-
oMy 1 OKPEMO JUIsl CyMH Bmicty [IP y CepeHBOMY
1 BHYTPIHIHBOMy Iapax HaIIMBKA y BI/IFJ'I}I,Z[I MT
JIP/nm? y 30Hi BiITIOBIHOT YaCTUHM TiNa.

JlaH1 30BHINIHBOTO ITapy HAIIMBOK BHKOPH-
CTOBYIOTh [IJIi OOYHMCIICHHS BIUJIMBY Ha BCI
YaCTMHM TiJIa, a JaHl 3 CEPEIHBOTO 1 BHYTPI-
ITHHOTO IIAPIB — HA Ti YaCTUHU TiJIa, K1 MOKPH-
Ti poOOYUM OJIATOM 1 3aXMCHUM OCHAIIICHHSM.

3HaueHHs B Mr JIP/nM?> MHOXaTh Ha BiAmo-
Bi/IHI TUTON YacTWH TiNa, AMZ, 3TiAHO 3 Tabmu-
MU 4 1 5, 00 OTpUMaTH MT/9acTHUHA Tija.

Jnsa kiapkocti JIP mHmxye MB anamiTuaHOl
METOJMKHA B OOUYMCIICHHSIX MOXKIIMBE BUKOPH-
cranas 0,5 MB. 3oBHiHIN MOTSHIIHHWN 1ep-
MaJbHUI BIUTMB Ha BCIO TUIONLY TiJA, MT, CIiJ
OOYMCITIOBATH TUIAXOM TiJCYMOBYBAaHHS 3Ha-
YCeHb, 3aCHOBAHMX HA 30BHIIIHIX IIIapaxX HaIlu-
BOK. 3OBHIIIHIA TOTEHUIHHUN AepMaIbHHUM
BILIAB Ha [UIOITY TiJa HiJ OJSArOM, MT, OOYHCIIIO-
FOTh IIUISIXOM HlI[CYMOByBaHHH 3HAYCHb 3 CePe/I-
HBOTO 1 BHYTPIITHBOTO IIAPiB HAIITMBOK.

2.4.3. O0unciaeHHs eKCH03I/IHII/IH01 JepMalib-
HOT 103U JIJIs1 orieparopa i p061THI/IKa TPOBOJISITH
BHXOJSYM 3 HACTYITHHX pe3yabTaTIB BUMIPIO-
BaHHs BMicTy J[P:

— Y 3MHBax (a6o 3TiJTHO 3 00paHUM MGTO,I[OM)
31 Bci€l TMOBEpXHI KUCTEH pPyK, OOMWYYs 1 MMl
(npu HCO6X1,I[HOCT1 — CTYIIHIB), MT;

—y 3MHUBax 31 MIKipHAX HOKpHBlB nepez[nmq
Tieyei, Tpye, CIIMHU Ta TOMIJIOK mz[ OJISITOM,
(BMicT, MT, TIpu TIOMI 3MMBY 1 1M%, mepepaxo-
BYIOTh Ha IUIONIY BIiATMOBIMHOI IUISHKH Tija,
JIM?, pe3ysbTaT BUPaKaIOTh y MI) 200 B HALIUB-
Kax Ha cneuozmsi (cymapHUI BMICT y CepeaHix
1 BHYTPINIHIX IIapax HAITUBKH, Mr/z[M2 nepepa-
XOBYIOTb Ha IJIOLLY BIAIIOBIAHOT HUISHKHA
IIKIpY HiJ CHENOAATOM, M2, Pe3yibTaT BHUpa-
KAIOTh Y MT).

BuximgHi gadi it oOYHUCIIEHHS E€KCITIO3UININ-
HO1 o3u JIP nipu 3a0pynHEHHI MIKIPHUX MTOKPH-
BiB HaBeeHi B Ta0II. 4.

BapianTtu anamizy Ta po3paxyHKy (paKTHIHO-
ro (abo ouikyBaHoro) Bwmicty JIP B mpobax
nonasi B [1].
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2.4.2. When describing the potential
impact, data for each repetition is presented
in the mg AS on the dosimeter patch (dm?).
They should be provided separately for the
AS content in the outer and separately for the
sum of the AS content in the middle and
inner layers of the patch in the form of mg
AS/dm? in the area of the corresponding part
of the body.

Data from the outer layer of stripes is used
to calculate the impact on all parts of the
body, and data from the middle and inner lay-
ers — on those parts of the body that are cov-
ered with work clothes and protective equip-
ment.

The values in mg AS/dm? are multiplied
by the corresponding areas of body parts,
dm?, according to Tables 4 and 5 to get mg /
body part.

For the number of AS below DL of the
analytical method, it is possible to use 0.5
DL in calculations. The external potential
dermal effect on the entire body area, mg,
should be calculated by summing the values
based on the outer layers of the patches. The
external potential dermal effect on the body
area under clothing, mg, is calculated by
summing the values from the middle and
inner layers of the stripes.

2.4.3. Calculation of the exposure dermal
dose for the operator and the worker is car-
ried out based on the following results of
measuring the content of AS:

— in washes (or according to the chosen
method) from the entire surface of the hands,
face and neck (if necessary — feet), mg;

— 1in flushes from the skin of the forearms,
shoulders, chest, back and shins under cloth-
ing, (the content, mg, with a wash area of
1 dm?, is recalculated to the area of the corre-
sponding body area, dm? the result is
expressed in mg) or in stripes on workwear
(the total content in the middle and inner lay-
ers of the patch, mg/dm?, is recalculated to the
area of the corresponding skin area under
workwear, dm?, the result is expressed in mg).

The initial data for calculating the expo-
sure dose of AS in case of skin contamination
are given in Table 4.

Options for analyzing and calculating the
actual (or expected) AS content in samples
are presented in [1].
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Tabmwuig 4 / Table 4

Buxinni g1ani 17151 BCTaHOBJIEHHS eKCNIO3ULIIHOL 1034 npu 3a0pynHeHHi P mkipaux
NMOKPHBIB oneparopa ta podirHuka [1] / Initial data for determining the exposure dose
in case of AS contamination of the operator’s and worker’s skin [1]

HaiiMmenyBaHHs
YacTHHM Tina /
Body part name

Hocii, axi xapakTepusyors BMmicT JIP Ha mkip-
HuX nmokposax / Carriers that characterize the
content of AS on the skin

3mus/ A flash

HammBka Ha cienonssi /
A patch on work wear

CranpaptHa
nosepxusi, Av> /
A standard surface,
dm?

T'os10Ba, BKIIIOYHO 3
o0myusM / A head,
including a face

Ha romoBHOMY y060pi 260
CepeHiil BMICT y HaIlIMBKax
y 30HI TpyaeH, CIUHHA Ta
ruiedoBux cyriobis / On a
headdress or medium content
in stripes in the area of the
chest, back and shoulder
joints

13,0, Brurrouno / including

A face

3i Bci€ei moBepxHi /
[From the whole surface

6,5

[us, BKITHOUHO 3 HPOH-
TaJbHOI YaCTUHOKO /
A neck including
the front part

3i Bci€ei moBepxHi /
From the whole
surface

CepenHiii BMICT y HalllMBKaX
y 30HI Tpyaei, criuHu /
Average content in stripes
in the chest and back area

2,6, including

®poHTaNbHa YacTHHA /

3i Bciei moBepxHi /
From the whole

VY 30Hi Tpyneit /

1,5

IFrom the whole surface

A dorsal part surface In the chest area
3i Bciei moBepxHi / :
I[Op(?AaJ;Ilea IllaCTI/IHa / From the whole IY 3}?Hlb CHll(/IHI/I / 11
orsal part surface n the back area
CepenHiii BMICT y HalllIBKaX
[Ineui / Shoulders 1 am? /1 dm? y 30Hi meuelt / The average 29,1
content in shoulder patches
CepenHiii BMICT y HalllIBKaxX
[epenmuivus / Forearms 1 am2 /1 dm? y 30Hi meueli / The average 12,1
content in shoulder patches
31 Bciel moBepxHi /
Kucri pyk / Hands From the whole sur- — 8,2
face
VY 30Hi Tpynett /
2 2
I'pynu / Chest 1 ov~/ 1 dm In the chest zone 35,5
V 30Hi1 ciuau /
2 2
Cnuna / Back 1 oM~/ 1 dm In the back zone 35,5
CepenHiii BMICT y HalllUBKaX
Crersa / Thighs o y AUTSHIT CTCroH / The'aver— 382
age content in patches in the ’
area of the thighs
CepenHiit BMICT y HaIlTMBKax
. . 2 5 y ausHIi romutok / The
Tominku / Shins 1 av” /1 dm average content in patches in 23,8
the area of the shins
Crymi / Feet 3i Bciei moBepxHi / o 103

Maca Ttina 70 Kr; mioma noBepxHi mkipaoro nokpusa 208,3 am? /

Body weight 70 kg; skin surface area 208,3 dm?
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Tabmurms 5 / Table 5

Il1omi noBepxHi pi3HUX YACTUH TiJIa Y pi3HOMY Billi /15l BCTAHOBJIEHHSI €KCIIO3MLIIHOY 103U IpH
3a0pyaHenHi JIP mKkipHuX MOKpHUBiB CTOPOHHBOI 0co0M i Memkanus [7, 9] /
Surface areas of different parts of the body at different ages to determine the exposure dose when
AS contamination of an outsider and a resident’s skin [7, 9]

BikoBa rpyna / Age group
AuTponoMeTpuHi xaui/ T poky / [Bin 1 10 2 pokis /Bia 6 a0 11 pokis .
Anthropometric data Under From 1 / From 6 Hopoc.i /
1 year old to 2 years old | to 11 years old Adults
Maca Tina, kr /
Body weight, kg 8 10 23,9 60
ITnomi nmoBepxHi yacTuH Tina, am> / Surface areas of body parts, dm?
KucTi pyk (10510Hi1 Ta THIBHI
CTOpOHH 000X KHCTEH) /
Hands (palms and backs of 1,968 2,304 4,278 8,20
both hands)
Pyxu (0O6unBi), y T.4 / Arms
(both), including 5,822 6,816 12,696 22,70
[Tneui / Shoulders 3,526 4,128 7,728 11,412
[epenrutivus / Forearms 2,296 2,688 4,968 11,288
T'onosa / Head 3,444 4,03.2 5,29 11,10
Tyny6 (rpyam, mus, miedi,
JKUBIT, CITMHA, ITaX Ta CITHUIII)
Torso (chest, neck, shoulders, 15,334 19,776 33,764 57,10
abdomen, back, groin, and
buttocks)
Horwu (00uaBi ToMinku Ta
crerHa) / Legs (both shins and 10,414 12,192 27,416 53,30
thighs)
Crynni (o6uasi) / Feet (both) 2,46 2,88 6,049 11,30
3aranpHa MJoIa MOBEPXHi 39.442 48.00 20.493 163.70
tina / Total body surface area ’ ’ ’ ’

2.4.3.1 Jlns oOurcIIeHHs €KCITO3HITIHHOT 7031
JIP, 1o BIutMBae Ha opraHi3M oreparopa, pooiT-
HUKa, CTOPOHHBOT 0COOM Ta MEUIKAHII TP Ha-
XO/KEHHI PEYOBMHU Ha IIKIPY 3a poOody 3MiHY
(mepiog BIIMBY mpoTsaroM ngo0u) — Jlx, mr/kr
MacH TiJia, BUKOPUCTOBYIOTH (hOpMyITy:

Kl + K2 +... K n

A= (3.6)

"Ny,
nl(z) *m

ne K, 5., — cymapna kinbkicts J[P Ha mkipi
MICJIsl BUKOHAHHS OKPEMHUX BUPOOHUYMX LUKIIIB
(TIepio/1iB BIUIUBY ), MT;

m — CTaHJApTH30BaHa Maca Tia roauHu (60 Kr),
a00 BU3HAYecHA 3rigHo 3 Tadm. 4, 5;
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2.4.3.1 To calculate the exposure dose of
AS, which affects the body of the operator,
worker, outsider and resident when the sub-
stance enters the skin during the working
shift — exposure period during the day) — Dd,
mg/kg of body weight, use the formula:
K, +K, +... K,

Dd= “Nip), (3.6)

nl(z) *m

where K| , , —total amount of AS on the
skin after performing individual production
cycles (exposure periods), mg;

m — standardized human body weight (60 kg),
or determined according to Tables 4, 5;
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n; — I omeparopa — KUIbKICTh JOCIIJIKe-
HUX BUPOOHUYUX ITUKIIIB;

N, — ans oneparopa — KUTbKiCTh BUPOOHUYIHMX
IUKJIIB 32 po004y 3MiHY MPOTATOM 1001 (po3pa-
XOBYIOTh BHUXOJISYM 3 CEPEIHBOI TPHUBAIOCTI
OJTHOTO BHPOOHHUYOTO IHMKJIY, XB. 1 BU3HAYCHOI
TpPHUBAJIOCTI POOOYOI 3MIHM oOIeparopa — BiJ
240 xB. 10 360 xB. a60 480 xB.);

n, — Ui poOITHUKA, CTOPOHHBOI OCOOM Ta
MEIIKAHIISI — KUIBKICTh JOCHIKEHUX TIEPiOfiB
BILIHBY;

N, — mist poOiTHHUKA, CTOPOHHBOI 0COOM Ta
MEIIKaHIS — KIJIbKICTh MEP10/IiIB BIUIUBY IPOTSI-
roMm 100U (pO3paxoOBYIOTh BHUXOASYU 3 Cepei-
HBOT TPUBAJIIOCTI OJTHOTO JAOCIIHPKEHOTO MePioy
BIUIMBY, XB. 1 BU3HAYEHOI TPUBAJIOCTI BIUIUBY Ha
poOitHuka — 480 XB., CTOpOHHIO 0cO0y — 15 XB.
Ta MemkaHi — 120 xB.).

2.43.2 Skmo 3a 00'€eKTUBHUX NPUYUH
JOCITIDKCHHSI OOMEKEHI OJHUM BUPOOHUYHM
LUKJIOM (IeplofoM BILIUBY), Toml JI,, MI/Kr
MacH TiJIa pO3paxoBYIOTh 3a (HOPMYIIOH0:

K- nyn
qn,= ——2,

m

(3.7)

ne K — cymapnuii piBeHb 3a0pyqHEHHS BiJI-
KPUTHUX JAUISHOK IIKIPH 1 IIKIpU MiA OIATOM
micys 3aBEPLICHHS OKPEMOTO IMKIY 3acTOCy-
BaHHs (IIEpiOAy BIUIUBY), MT;

n; — JUIsi oreparopa — HOPMOBAaHA KUIBbKICTh
UKJIIB 32 pobouy 3miHy; n = P-t-v/V, ne P —
MPOIYKTHBHICTh CLIbCHKOTOCIIOAAPCHKOT MallIn-
HU, Ta/XB., T/XB. (IpUYIIHI, HABICHI OOIPUCKY-
Baui: OII-2000 = 0,17 ra/xs., OH-630 = 0,11
ra/xB. Ha moJbOBUX Kynbrypax; OIIB-1200 Bix
0,05 ra/xB. y cagy Ta Ha BUHOTpagaHuKy 1o 0,04
ra/XB. Ha XMUIbHHUKY; PaHIEBI OONMPUCKYBaul ~
0,0017 ra/xB. Ha ropoaHixX KynbTypax, a0 0,001
ra/xB. Ha BUHOTPAHUKY U y cajy; IpOTpyOBadi
I1C-10 = 0,28 1/x8., I[ICII-5 =~ 0,06 1/XB.); t —
TPUBATICTh POOOYOI 3MIHU B arporpoOMHUCIOBO-
My CEKTOp1 (IIpH 3aCTOCYBaHHI J[1F040i PEUOBH-
HU Ta 11 npenapatuBHoi Gpopmu 1-ro i 2-ro kia-
ciB HeOe3meuHocTi — 240 xB., 3-10 1 4-10 KJ1aciB
HeOe3neyHocTi — 360 xB.) abo TpUBAIICThH
3aCTOCYBaHHS TpenapatuBHOl (opmu, mpu-
3HAUEHOI Ui PO3APiIOHOTrO MPOAAaXKy HaceJeH-
Hio ipu 00po6iti 0,1 ra (60 xB.); V —006’em Oaka
JUIst pobouoi piauHu (a0o ¢dakTUYHUI 00’eM
BHUTpa4YeHOT poOOYOI piuHN), JI; V — HOpMa BHT-
patu pobodoi piTuHH, J/Ta, 1/T;
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n; — for the operator — the number of pro-
duction cycles studied;

N, — for the operator — the number of pro-
duction cycles per working shift during the
day (calculated based on the average dura-
tion of one production cycle, min and a cer-
tain duration of the operator’s work shift —
from 240 minutes up to 360 minutes or
480 minutes);

n, — for a worker, an outsider, and a resident
— the number of exposure periods studied;

N, — for a worker, an outsider, and a resi-
dent — the number of exposure periods during
the day (calculated based on the average
duration of one studied exposure period, min
and a certain duration of exposure to the
worker — 480 minutes, an outsider — 15 min-
utes and a resident — 120 minutes).

2.4.3.2 If, for objective reasons, studies
are limited to one production cycle (exposure
period), then Dy, mg/ kg of body weight is
calculated by the formula:

_ K- nl(z)

Dd (3.7)

m

where K — total contamination level of
exposed skin areas and skin under clothing
after the end of a separate application cycle
(exposure period), mg;

n; — for the operator — the normalized
number of cycles per working shift; n =
P-t-v/V, where P is the productivity of the
agricultural machine, ha/min, t/min (trailed,
mounted sprayers: OP — 2000 = 0.17 ha/min,
ON-630 = 0.11 ha/min on field crops; OPV-
1200 from 0.05 ha/min in the garden and
vineyard up to 0.04 ha/min on the humulus;
satchel sprayers = 0.0017 ha/min on garden
crops, up to 0.001 ha/min in the vineyard and
in the garden; mordants PS-10 = 0.28 t/min,
PSSH-5 = 0.06 t/min); t — duration of the
working shift in the agro-industrial sector
(when using the active substance and its
preparative form of the 1st and 2nd hazard
classes — 240 minutes), 3rd and 4th hazard
classes — 360 minutes) or the duration of use
of the preparative form intended for retail
sale to the public when processing 0.1 ha (60
minutes); V — volume of the working fluid
tank (or the actual volume of working fluid
consumed), 1; v — working fluid flow rate,
I/ha, 1/t;
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n, — I poOITHWKA, CTOPOHHBOI OCOOM Ta
MEIIKaHII — KIJTBKICTh UKIIIB 32 POOOYY 3MiHY
(mepiomiB BmuMBY Ha a00y); n, = T/t, ne
T — BU3HAueHa 3a 3aMOBUYYBAHHSM TPHUBATICTh
po6ouoi 3miHu — 480 XB., TPUBAIICT BILIMBY Ha
CTOPOHHIO 0co0y — 15 XB. Ta MemKaHI —
120 xB.; t — TpUBANICTh AOCIIHKEHOTO MEPIOTy
BILJTUBY, XB.

m — CTaHJapTH30BaHA Maca Tija JFOIUHU
(60 kr), abo BU3Ha4YeHAa 3T1IHO Ta0. 4 abo 5.

2.4.3.3. OOumCIICHHS EKCIO3MIIIIHOT aep-
MaibHOI 03U [IP anms poOiTHHKA, CTOPOHHBOL
0COOM Ta MEIIIKAHIISI P BUKOPUCTAHHI METOY
nociikeHHsT 3aumky JIP, mo Bumanserbes
NPy KOHTAKTI 3 OOpOOJICHUMH pOCIUHAMU/
00'eKTaMHu.

[Tpu oOurCICHH] €KCTIO3UINIITHOT TepMaTbHOT
no3u JIP BUKOPHCTOBYIOTh PE3yJIbTaTH BUMIPIO-
BaHHs BMicTy /[P y 3MuBax 3 PyKaBHYOK (mo3a,
[0 BIUIMBA€E Ha HIKlle TMOKPHBH KHCTEH PYK),
o0mmyus, mui 3rigHo 3 2.4.1 1 B HaIIMBKax Ha
ofs31 (z[o3a, 10 BIUTMBAE HA IIKIPHI MOKPUBHU
IHIIMX YacTHH Tina) 3rigHo 3 2.4.2. [Ipu upomy
CJiT BpaxoByBaTH, 10 BMICT JIP y 30BHiIIHb-
oMy mapi MOJICTTHHUX TTOBEPXOHb CBiI[‘-II/ITB mpo
MOXXJIMBICTh Haaxo/keHHs J[P Ha Bl,I[KpI/ITl
MIKIpHI TTOKPUBH Ta OJIAT, & CyMapHHId BMICT y
CEepeIHLOMY Ta BHYTPIIIHHOMY IIapax — Ipo
MOXJIMBICTh HAJIXO/KCHHS TMECTUIHAY Ha
HIKIPY i OJIATOM.

[Tpu oOurCICHH] eKCTIO3UITIITHOT TepMaTbHOT
no3u JIP cmin BU3HAUMTH PO3BUTOK BILIUBY /[P
Ha POOITHUKA, CTOPOHHIO 0CO0y Ta MEITKAHIIA 3
ypaxyBaHHSM IUIONII BIIKPUTHUX YaCTHH TiJa,
TUIONII YaCTHH Tia MiJ OJITOM Ta TPUBAJIOCTI
BIUTUBY 3TiHO 3 BU3HAYCHHSMH Ta BEJIIMYMHA-
MU, sIKi mofaHi y gactudi I crarti [17] Ta Tadm.
4, 5. OOpaHuil PO3BUTOK Ta BETUYHHH TTOBHHHI
JIOKYMEHTYBATUCS JTOCJTI THUKOM.

BwmicT mectuniuay Ha MIKipi MOAAIOTh Y BHUT-
Tl 103U 3a poOouy 3MiHy abo 3a mepion KoH-
TakTy 3 00poOiIcHNM (3a0pyaHEHNUM) 00'€KTOM
npotsroM 106 (/1,, MI/Kr Macu Tija) BimNoBiI-
HO 10 2.4.3.2.

3 OOUMCHEHHS EKCIO3UIIMHUX 1 MONNIMHEHUX
1103, X 1HTepIpeTaris.

[Ticns 300py pe3yabTariB 1 3BEAEHHS iX 110
TaOaUIb OOYMCIIIOITh €KCIO3MIliHI 103U 1P,
MI/KI MacH Tina, ajs iHransmiiHoro (/1) Ta
aepmanbpHoro ([I;) IUIAXiB BIJIMBY Ha OINEparo-
pa, poOiTHHKA, CTOPOHHIO 0COOY Ta MEIIKAHIIS
3a BHU3HAYCHY TPUBAIICTh poO0OUYOi 3MiHU abo
BILJTUBY.
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n, — for a worker, an outsider, and a resi-
dent — the number of cycles per work shift
(exposure periods per day); n, = T/t, where
T is the default duration of the work shift —
480 minutes, the duration of exposure to an
outsider is 15 minutes and a resident —
120 minutes ; t — duration of the studied
exposure period, min.

m — standardized human body weight
(60 kg), or determined according to Table 4 or 5.

2.4.3.3. Calculation of the exposure der-
mal dose of AS for a worker, an outsider and
a resident when using the method of studying
the AS residue removed in contact with treat-
ed plants/objects.

When calculating the exposure dermal
dose of AS, the results of measuring the con-
tent of AS in washes from gloves (the dose
that affects the skin of the hands), face, neck
according to 2.4.1 and in stripes on clothing
(the dose that affects the skin of other parts of
the body) according to 2.4.2 are used, it
should be taken into account that the content
of AS in the outer layer of model surfaces
indicates the possibility of AS on open skin
and clothing, and the total content in the mid-
dle and inner layers indicates the possibility
of pesticide intake on the skin under clothing.

When calculating the exposure dermal
dose of AS, it is necessary to determine the
development of AS exposure on the worker,
an outsider and a resident, taking into
account the area of exposed body parts, the
area of body parts under clothing and the
duration of exposure according to the defini-
tions and values presented in part I of the
article [17] and Tables 4, 5. The selected
development and values should be docu-
mented by the researcher.

The pesticide content on the skin is given
as a dose per work shift or for the period of
contract with the treated (contaminated)
object during the day (Dy, mg/kg of body
weight) in accordance with 2.4.3.2.

3. Calculation of exposure and absorbed
doses, their interpretation.

After collecting the results and tabulating
them, the exposure doses of AS, mg/kg of
body weight, for inhalation (D; — inhalation
dose) and dermal (D4 — dermal dose) routes
of exposure to the operator, worker, outsider
and resident for a certain duration of work
shift or exposure are calculated.
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Jlnst KopuryBaHHSI BEJTMYMH €KCIIO3MIIIMHUX
no3 JIP nns iHTamsmidHOTO Ta JepMabHOTO
IUIAX1B BIUIUBY CJIiJ1 BUKOPUCTOBYBAaTH pPe3yJib-
TaTH MOBEPHEHHS B MOJBOBUX MPOOAX MEHIIE
HiX 95 %. Pe3ynpratu moBepHEeHHs TOHAA 95—
100 % cnig BpaxoByBaTH, ajieé HE BUKOPUCTOBY-
BATHU J/Isl KOPUTYBAHHS JAHHX.

HpH IHFaJ'ISIHII/IHOMy IUISIXY BIUIMBY €KCITO3H-
miiaa mo3a JIP mpuiimaetses sk 100 % morm-
HyTO1 no3u ([im , Mr/kr macu Tina), KO HE
OOTpYHTOBAHO IHIIIE.

[Tpu JIepMaIbHOMY IIUISXY BILIMBY JUls MIepe-
TBOPEHHSI €KCIIO3UIIIMHOI J031 APy nornunyTy
no3y (Jam , Mr/kr Macu Tijia) CliiJi BpaXxoByBaTH
MaKCUMaJbHUI piBeHb noruHanHa [P udepes
MIKIpHI TIOKPHUBH, BCTAHOBJCHHWH 3rimHo [15,
16]. MoxiuBi BIAMIHHOCTI MDK 3HA4CHHSIMU
mKipHOi abcopOmii mnst TexuigHoro JIP, 33P i
3aCTOCOBAHMX p060q1/1x po34uHiB. 3a 3aMOBUY-
BaHHSIM MaKCHUMaJIbHUH PIBEHb MTOTIIMHAHHS ]IP
yepes H_IKlle NOKpHBH cTaHoBUTH 10 % Bix
HAHECEHOT KUTBKOCTI BIANMOBIAHO 70 [1].

3aranpHa mornMHyTa 103a ([3m , Mr/kr macu
Tija) JUIs omeparopa, poOITHHKA, CTOPOHHBOI
0co0M Ta MCIIKAHI CKIafaeThes 13 cymu Jlin
ta Jlan , Mr/kr macu Tina, 3a BU3HaYEeHY TpUBa-
JCTh pob0Y0i 3MIHU 200 BILIKBY.

3aIe)KHO BIJl METH JOCIIKCHHS, CKCIIO3H-
iiiHI, TOMMMHYTI 03U U HUISXIB BIUIMBY Ta
3arajibHi MOTIMHYTI J03W, MI/KT MacH Tijia, Tif-
JIa0Th HOpMai3ailii, TOOTO CTaHAAPTU30BAHOMY
BUPA3y /103U SK (YHKLIT 1HIIOT 3MIHHOT BeJTUYH-
HU (Hanmpukiaz, JI3m /KUTbKICTh 3aCTOCOBAHOI
AP, xr, JI3u /gac, xB., {31 /obpobieHa mioma,
ra, /(3o /KIJIBI(ICTL 06p06neH0r0 HACIHHS, T).
Hopmanizanito mpoBOIsATh, 100 HiBEIIOBATH
BIIMIHHOCTI MDK OKPEMHUMH pOOITHUKAMHU Ta
THMBIYaIbHOIO MPAKTUKOKO TXHBOI JISITBHOCTI
IPOTSArOM BU3HAUYEHOTO TMEpIoAy pOOOTH.
Hopmautizariisi Takox CTaHAAPTH3YE BC1 BUMIpSI-
HI J03W [0 3arajbHOTO NapameTpy, TaKhM
YUHOM, IO PE3YNIbTaTH CTAIOTh MOPIBHAHUMHU
MIX 0CO0aMH, 3aJTy9€HUMU JI0 AOCTIKEHb.

3 HOpMaIIi30BaHUX PE3YJbTATIB PEKOMEH/IY-
€THCSI OOYHCITIOBATH CEPEIHE 3HAYCHHSI, CEPETHE
KBa/IpaTUYHE BIAXWUJICHHS Ta Koe(ilieHT Bapia-
il iHTepBay. SIKIIO BEIMYUHU JAEMOHCTPYIOThH
norapuMivHUI HOpMaTbHUNA PO3IOJLI, 00UKC-
JIIOIOTh CEPEJIHE TEOMETPUYHE, Jl1ama30H 1 cepe-
He KBajapaTuuHe BiaxuieHHs. [lotim maHi mpo
BB /[P (MF/KF MacH Tina), 310paHi 11 OHOTO
33P i momimieni B 6a3y y3arajabHCHHX JaHHX,
MOXYTb OyTH BUKOPHCTAHI JIsl OLIHKH [O/I0HO-
ro 33P. KpiMm Toro, KiibKicCHa XapaKTepHCTHUKA
HAMOBIpHHUX HLTAXIB BILJIUBY, SIKy OTPUMYIOThb 3

TOXICOLOGY OF PESTICIDES

VKPATHCBKUIA )KYPHAJT CYYACHUX TTPOBJIEM TOKCHUKOJIOTTT /
UKRAINIAN JOURNAL OF MODERN PROBLEMS OF TOXICOLOGY 2/2023

To adjust the values of AS exposure doses
for the inhalation and dermal routes of expo-
sure, the results of a return in field samples of
less than 95% should be used. Returns of
more than 95-100 % should be taken into
account, but not used to adjust the data.

In the inhaled route of exposure, the expo-
sure dose of AS is taken as 100 % of the
absorbed dose (Dia, mg/kg of body weight),
unless otherwise justified.

In the dermal way of exposure, the maxi-
mum level of AS absorption through the
skin, established in accordance with [15, 16],
should be taken into account to convert the
exposure dose of AS to the absorbed dose
(Dda, mg/kg of body weight). There may be
differences between the values of skin
absorption for technical AS, PPP and applied
working solutions. By default, the maximum
level of AS absorption through the skin is
10% of the applied amount according to [1].

The total absorbed dose (Dta, mg/kg of
body weight) for the operator, worker, out-
sider, and resident consists of the sum of Dia
and Dda, mg/kg of body weight, for a certain
duration of work shift or exposure.

Depending on the purpose of the study,
exposure, absorbed doses for exposure ways,
and total absorbed doses, mg/kg of body
weight, are subject to normahzatlon i. e.
standardized dose expression as a functlon of
another variable (e.g., Dta /amount of AS
applied, kg, Dta /time, min, Dta / treated
area, ha, Dta / number of treated seeds, t).
Normalization is carried out to level out the
differences between individual workers and
the individual practice of their activities dur-
ing a certain period of work. Normalization
also standardizes all measured doses to a
common parameter, so that the results are
comparable between individuals involved in
the studies.

From the normalized results, it is recom-
mended to calculate the mean, mean square
deviation, and coefficient of variation of the
interval. If the values show a logarithmic
normal distribution, calculate the geometric
mean, range, and mean square deviation. AS
exposure data (mg/kg body weight) collected
for a single PPP and placed in a generalized
database can then be used to evaluate a simi-
lar PPP. In addition, the quantitative charac-
terization of probable exposure pathways
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0a3 maHuX, 1a€ MOXKIIUBICTh IPUHAMATH PIIICHHS
PO Tl HUISAXHU, HA SKUX CIIiJ] CKOHIIGHTPYBATHUCS
IPY NOJIBOBUX JOCIIIKEHHSX.

TakuM 4YWMHOM, TPOBEIEHUM aHaji3 HaIio-
HAJIBHOI Ta MIXKHAPOJIHOI METOMOJIOTII, 3ampo-
MIOHOBAHI Ha HOrO OCHOBI NPOIETypPH BUBUCHHS
Ta oOuucienHs BmimBy 33P Ha omepatopa,
poOITHUKA, CTOPOHHIO 0COOY Ta MEIIKAHIIS
JAIOTh MiJICTaBH 3pOOWUTH BHCHOBOK, IO iX
BUKOPHUCTAHHS JTO3BOJMTH BUKOHYBATH JOCIiJI-
KCHHsI, SIK1 BIJMOBIAAIOTh MDKHAPOJAHUM BUMO-
raM y 4aCTHHI OTpUMaHHS BUXITHUX JAHUX JUIS
ouinku BBy /[P Ha omepatopa mpu 3actocy-
BaHH1 33P, ctopoHHI0O 0c00y Ta MEUIKaHI 3a
BU3HAYCHUMH MEKaMu/a00 B MeXax CaHITapHO-
3aXMCHOI 30HM TIi/I Yac Ta MICJs 3aCTOCYBAHHS
33P 1 Ha poOiTHUKA PY BUKOHAHHI POOIT MiCs
3actocyBaHHs 33P.

V 3akio4HINd YacTHHI cTaTTi OyIyTh pO3IIIs-
HYTI HampsIMK{ YJAOCKOHAJIEHHS METOAOJOT]
JOCIIKEHb, 30KpeMa: BCTAHOBJICHHS Ta OLIIHKA
Koe(ilieHTIB HEOEe3MeYyHOCTI KOMIUIEKCHOTO
BIUIMBY Ha ONeEparopiB, pOOITHUKIB, CTOPOHHIX
oci0 Ta MelIKaHIliB; OOIpyHTYBaHHs BUMOT 0€3-
MIEKHU Ta TIF€HIYHUX PEeTJIAMEHTIB.

BucHoBku

1. BukopucTaHHsI 3alpONOHOBAHUX IMPOIE-
Iyp 3a0e3MeunTh BIiAMOBIIHICTH JOCIIIHKCHD
MDKHApOAHUM BUMOTaM 3 BUBUEHHs BIIUBY /[P
33P Ha onepatopiB, poOITHUKIB, CTOPOHHIX 0C10
Ta MEIIKAHIIIB.

2. Onmcani poueaypHu JOCIIKSHHS J03BO-
JSATH 3/1ACHIOBAaTH B1101p, JOCTaBKY, 30epiraH-
HS Mpo0, OMHMC JaHMUX 1 OOYMCIICHHS EKCIO3U-
midHuX Ta moruHyTHX 103 [P 33P, mo Brm-
BalOTh HA OPTaHi3M JIIOAWHM IHTAJSIIHHUM Ta
JepMaJIbHUM HUISXaMU.

3. Pesynbratu 004MCICHHS MONIMHYTUX 103
€ OCHOBOIO JJIsl HACTYITHOT OLIIHKU Ta YIPaBIIiH-
Hs pusukoM BruBy [P 33P Ha oci0, ski miass-
raloTh 3aXUCTY.

Konguiikt iHTepeciB. ABTOpU 3asBISIIOTH
PO BIZCYTHICTb KOH(IIKTY 1HTEpecCiB.

1. Meromuani pekoMeHaanii « BuBueHHs, OliHKa 1 3MEHIICHHS
PU3HUKY IHTIALIHHOTO 1 NEPKYyTaHHOTO BIUIMBY MECTHUIH-
JiB Ha 0ci0, SIKi MPAIOITh 3 HUMH 200 MOXYTh 3a3HaBATH
BIUIMBY MIiJ 4Yac 1 IMICHs XIMIYHOTO 3aXHCTy POCIHMH Ta
immux 00’extiBy: MP 8.8.1.4-162-2009 3arB. MO3
Vrpaiam 13.05.2009 Ne324. Kwuis: MO3 VYkpainu; 33 c.
[Methodological recommendations "Study, evaluation and
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obtained from databases makes it possible to
decide on the ways that should be focused on
in field research.

Thus, the analysis of the national and
international methodology, the procedures
proposed on its basis for studying and calcu-
lating the impact of PPP on the operator,
worker, outsider and resident give grounds to
conclude that their use will allow performing
studies that meet international requirements
in terms of obtaining initial data for assessing
the impact of AS on the operator when apply-
ing PPP, an outsider and a resident beyond
certain borders/or within the sanitary protec-
tion zone during and after the application of
PPP and on the worker when performing
work after the application of PPP.

In the final part of the article, the direc-
tions of improving the research methodology
will be considered, in particular: establishing
and evaluating the risk coefficients of com-
plex impact on operators, workers, outsiders
and residents; justification of safety require-
ments and hygiene regulations.

Conclusions

1. The use of the proposed procedures will
ensure that the research meets international
requirements for studying the impact of AS
PPP on operators, workers, outsiders and res-
idents.

2. The described research procedures
allow sampling, delivery, storage of samples,
data and calculation description of exposure
and absorbed AS PPP doses that affect the
human body in inhalation and dermal ways.

3. The results of calculating absorbed
doses are the basis for subsequent assessment
and management of AS PPP exposure risk to
people who must be protected.

Conflict of interest. The authors declare
no conflict of interest.
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