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PESTICIDES - DEFINITION

,The term “pesticides” is commonly used as a synonym for plant protection
products. However, pesticides is a broader term that also covers products such
as biocides, which are intended for non-plant uses to control pests and disease
carriers such as insects, rats and mice..." (EESA)

Pesticides (plant protection products): Chemical compounds used to protect
crops by killing or controlling pests or weeds.

Active substances: such as chemicals or micro-organisms, are the essential
Ingredients in the pesticide that cause the effect of the product.
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https://www.efsa.europa.eu/en/topics/topic/pesticides
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PESTICIDES EU

— Almost 1400 chemical compounds (active substances), bacteria strains and
viruses

— Out of which almost 500 currently approved for use (Reqgulation (EC) No
1107/2009)

— EFSA (European Food Safety Authority): Advisory function
— EU COMMISSION (see EU pesticides database): Decisive function
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https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:32009R1107&from=EN
http://www.efsa.europa.eu/en/topics/topic/pesticides
https://ec.europa.eu/food/plant/pesticides_en
http://ec.europa.eu/food/plant/pesticides/eu-pesticides-database/public/?event=homepage&language=EN
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ACTIVE SUBSTANCES APPROVAL
IN THE EU
"R A

apourter member state

assesses the Dossier and
prepares Draft assessment

/Company submits application A
(Dossier) for a new active
substance or an active
substance that needs to be re-
evaluated (Regulation (EU)

\544/2011 — data requirements) /

report (DAR) or Renewal :
VAssessment Report //
/EC and member states decide A

about approval of the active

substance
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/EFSA peer reviews the A
DAR/RARand submits the
Review report to the European
KCommission (EC) Y.

More detalls of the process
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https://www.efsa.europa.eu/interactive_pages/pesticides_authorisation/PesticidesAuthorisation
https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:32011R0544&from=EN
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PESTICIDES APPROVAL
IN THE EU

/EU member state assess the

application, proposes maximum
residue level (MRL)*.
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/Company applies to put the A

product containing the
approved active substance on
Ghe market.
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proposed MRL.
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/EC decides and if approved,
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the market.
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* Upper level
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Requlatio

- /

of a pesticide residue allowed in food/feed

n (EC) No 396/2005 on MRLS -



https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:32005R0396&from=EN
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AFTER APPROVAL
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PESTICIDES SALES

2014
(Tonnes of
active substances)

Spain

France

Italy

Germany
Poland

United Kingdom
Portugal
Metherands
Romania
Hungary
Belgium

Czech Republic
Gregce

Finland

Austria

Ireland
Lithuania
Sweden
Slovakia
Croatia
Denmark
Latvia

Cyprus
Slovenia
Bulgaria
Estonia
Luxembourg (*)
Malta

Morway
Switzerland
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Molluscicides
B Other plant protection products

Source: EUROSTAT



http://appsso.eurostat.ec.europa.eu/nui/show.do?query=BOOKMARK_DS-382683_QID_1C1FA4AF_UID_-3F171EB0&layout=PESTICID,L,X,0;GEO,L,Y,0;TIME,C,Z,0;UNIT,L,Z,1;INDICATORS,C,Z,2;&zSelection=DS-382683TIME,2014;DS-382683UNIT,KG;DS-382683INDICATORS,OBS_FLAG;&rankName1=TIME_1_0_-1_2&rankName2=UNIT_1_2_-1_2&rankName3=INDICATORS_1_2_-1_2&rankName4=PESTICID_1_2_0_0&rankName5=GEO_1_2_0_1&rStp=&cStp=&rDCh=&cDCh=&rDM=true&cDM=true&footnes=false&empty=false&wai=false&time_mode=NONE&time_most_recent=false&lang=EN&cfo=###,###.###
http://appsso.eurostat.ec.europa.eu/nui/show.do?query=BOOKMARK_DS-382683_QID_1C1FA4AF_UID_-3F171EB0&layout=PESTICID,L,X,0;GEO,L,Y,0;TIME,C,Z,0;UNIT,L,Z,1;INDICATORS,C,Z,2;&zSelection=DS-382683TIME,2014;DS-382683UNIT,KG;DS-382683INDICATORS,OBS_FLAG;&rankName1=TIME_1_0_-1_2&rankName2=UNIT_1_2_-1_2&rankName3=INDICATORS_1_2_-1_2&rankName4=PESTICID_1_2_0_0&rankName5=GEO_1_2_0_1&rStp=&cStp=&rDCh=&cDCh=&rDM=true&cDM=true&footnes=false&empty=false&wai=false&time_mode=NONE&time_most_recent=false&lang=EN&cfo=###,###.###
http://appsso.eurostat.ec.europa.eu/nui/show.do?query=BOOKMARK_DS-382683_QID_1C1FA4AF_UID_-3F171EB0&layout=PESTICID,L,X,0;GEO,L,Y,0;TIME,C,Z,0;UNIT,L,Z,1;INDICATORS,C,Z,2;&zSelection=DS-382683TIME,2014;DS-382683UNIT,KG;DS-382683INDICATORS,OBS_FLAG;&rankName1=TIME_1_0_-1_2&rankName2=UNIT_1_2_-1_2&rankName3=INDICATORS_1_2_-1_2&rankName4=PESTICID_1_2_0_0&rankName5=GEO_1_2_0_1&rStp=&cStp=&rDCh=&cDCh=&rDM=true&cDM=true&footnes=false&empty=false&wai=false&time_mode=NONE&time_most_recent=false&lang=EN&cfo=
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PESTICIDES SALES

Amount of
active substances)

EU 28 +
Switzerland
Norway
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Malta
Portugal 1
Netherlands 1
[taly

Belgium 1
Spain 1
Ireland 1
Cyprus 1
Slovenia 1
France 1
United_Kingdom A
EU-28_1 1
Germany 1
Luxembourg 1
Austria 1
Poland 1
Croatia 1
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Hungary 1
Greece 1
Finland 1
Slovakia 1
Latvia 1
Lithuania 1
Sweden 1
Romania 1
Estonia 1
Denmark 1
Bulgaria 1
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Pesticides sales (tonnes/ km2 cropland)
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http://appsso.eurostat.ec.europa.eu/nui/show.do?query=BOOKMARK_DS-382683_QID_1C1FA4AF_UID_-3F171EB0&layout=PESTICID,L,X,0;GEO,L,Y,0;TIME,C,Z,0;UNIT,L,Z,1;INDICATORS,C,Z,2;&zSelection=DS-382683TIME,2014;DS-382683UNIT,KG;DS-382683INDICATORS,OBS_FLAG;&rankName1=TIME_1_0_-1_2&rankName2=UNIT_1_2_-1_2&rankName3=INDICATORS_1_2_-1_2&rankName4=PESTICID_1_2_0_0&rankName5=GEO_1_2_0_1&rStp=&cStp=&rDCh=&cDCh=&rDM=true&cDM=true&footnes=false&empty=false&wai=false&time_mode=NONE&time_most_recent=false&lang=EN&cfo=###,###.###
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PESTICIDES IN THE CZECH REPUBLIC

— U,stfeqm kontrolni a zkusebni ustav zemedelsky
(UKZUZ, Central Institute for Supervising and Testing in Agriculture)

— Record on the use (1997 — now)
— List of reqgistered plant protection products (PPPs)

— Evaluation of Environmental Fate, Ecotoxicology, Physico-chemical
properties

— Statni zdravotni ustav (SZU, The National Institute of Public Health (NIPH))
— Evaluation of human exposure, reference values and health risks
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http://eagri.cz/public/app/eagriapp/POR/
http://www.szu.cz/tema/pripravky-na-ochranu-rostlin
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USE

IN THE CZECH REPUBLIC _
IN 2009 - 2017 ]
Kilotonnes,

kiloliters -
of active substances

2009 2010 2011 2012 2013 2014 2015 2016 2017
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Data source: UKZUS



http://eagri.cz/public/web/ukzuz/portal/pripravky-na-or/ucinne-latky-v-por-statistika-spotreba/spotreba-pripravku-na-or/spotreba-v-jednotlivych-letech/
http://eagri.cz/public/web/ukzuz/portal/pripravky-na-or/ucinne-latky-v-por-statistika-spotreba/spotreba-pripravku-na-or/spotreba-v-jednotlivych-letech/
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PESTICIDES — DEFINITION BY THE PURPOSE OF THEIR USE

Pesticides — the compounds belong to this group because of the purpose of
their use. But there is great variety of physico-chemical properties, effects,

application, fate
Assessment of individual compounds vs. mixtures in the environment
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/RISK ASSESSMENT

[Exposure assessment}

[Hazard identification

} [Risk characterization }

.

“ [Toxicity assessment } /

~

/

Regulation (EC) 544/2011
(Data requirements for the Dossier)
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[Rlsk communication

[Rlsk management

|
|
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PESTICIDES EVALUATION -

— EFSA TOOLS

PRIMo — Pesticide Residue Intake Model
FOCUS simulation models and FOCUS scenarios

Calculation tool annexed to the guidance document on non-dietary
exposure to pesticides

Calculation tool annexed to the guidance on dermal absorption

Calculation tool annexed to the guidance on risk assessment of plant
protection products on bees

— Merlin EXpo (exposure assessment software)

— RECETOX: Combination of in vitro/ ex vivo studies + PBPK modelling
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https://www.efsa.europa.eu/en/applications/pesticides/tools
https://merlin-expo.eu/
http://recetox.muni.cz/
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BUT WHAT ABOUT

— EXposure to mixtures

— EXxposure via contaminated environmental matrices

— New forms of pesticides (nanopesticides?)

— Internal levels in populations and related health outcomes

— Effects of long-term chronic exposure

— Development of new protective equipments, application tools, etc.
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Banyiova et al. 2016: New experimental data
on the human dermal absorption of Simazine and Carbendazim
help to refine the assessment of human exposure

/Human skin ex vi\B

+

Aqgueous solution

of pesticides

in donor chamber

+

PBS with BSA

@ receptor chamber

/Determination \

of absorption

Kinetic parameters:
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\ss /

/ =
- | Automatic system
| of diffusion cells
| by Hanson Researc

- e
L
> )
»
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https://www.sciencedirect.com/science/article/pii/S0045653515303519?via%3Dihub
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EXPOSURE WHEN
SWIMMING IN

CONTAMINATED WATER

/CONCENTRATIONS A

IN CZECH WATERS

(IS ARROW)

C + D
EXPERIMENTALLY
DEFINED PARAMETERS

%

ON DERMAL ABSORPTIO
o
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DAD =

ere the

US EPA (2011) EXPOSURE EQUATIONS \

DA, on)x EV x ED x EF x SA
l BW x AT

H
\ lagT are used

/

CALCULATION OF
HAZARD QUOTIENTS FOR
WORST-CASE

EXPOSURE SCENARIOS:
HQ = DAD/RfD

~

l

/
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https://www.epa.gov/sites/production/files/2015-09/documents/techoverview_efh-complete.pdf
http://hydro.chmi.cz/isarrow/
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Dermal
absorption
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EXTERNAL AND INTERNAL EXPOSURE

Inhalation ‘

INTERNAL EXPOSURE Effective

Potential dose

dose

Applied dose 7|\ \

Chemical Organ > Effect

Internal /I\
EXTERNAL EXPOSURE

(absorbed) Delivered
dose

dose
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MODELLING OF INTAKE OF POPs (INCL. OCPs)

FROM THE DATA OF BREAST MILK MONITORING:

Toxicokinetic model

Overall mother’s

daily intake
| = Crother X €limination

Elimination:
Ketim = I0(2) / 132

Comparison of two independent datasets

Banyiova et al. (2017)

KATARINA RIHACKOVA, RECETOX, MUNI

HAZMAT PROTECT 2018

Syrian Arsb Rep: m

Tajikistan

Phillipines
Cote d'lvoire
Ukraine
Hong Kong

Australia
Russia Fed.
Bulgary
Italy

— m
Hungary:

Brazil —

Slovakia-mm—————

Czech Rep
m
Egypt

Cyprus
Spaln

Kenya-f s
Uthusoiert 4 b 2L E

) 2
Chile — o

USA
Antigua-Barb.

B 3rd survel (20002003

Sweden  — o :
Norway - 4 5h§s;g ey (2005-201()
Finland [ | i

rt — —

S \QQQ

Van den Berg et al. (2017) ugkgipid



https://www.sciencedirect.com/science/article/pii/S0160412017304312?via%3Dihub
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----- Intake calculated from breast milk levels using TK model
DDE & DDT Intake from food
p,p’-DDE p,p’-DDT
010 0.04 1
0.08 +
= A0.03 - T
‘T% '%\
= 0.06 i
2 3
@ 90.02 -
2004} E:
o 9
S 3
i ‘i 0.01
ET’ 0.02 + E
0.00 0.00
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HCB
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HUMAN BIOMONITORING
- A USEFUL TOOL TO EXPOSURE BIOMARKERS MONITORING

— Measurement of internal exposure biomarkers in human serum, urine, etc.

— Monitoring of mixtures

HEM
T 88

— HBMA4EU: Pesticides are on the list of project priority substances

— Possible assessment of mixtures, comparison among countries, population
subgroups.
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https://www.hbm4eu.eu/
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CONCLUSIONS

— Pesticides is group of compounds that vary in their properties and effect
— Almost 500 active substances are approved for the use in the EU

— In EU, complex approval process (EFSA and EC) but some issues are not
addressed (like exposure to mixtures of pesticides)

— Human biomonitoring seems to be promissing tool to asssess the mixtures of

pesticides, their effects, differences among countries, population subgroups,
etc.
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OTHER USEFULL SOURCES OF INFORMATION

— Scientific risk assessment of pesticides in the European Union (EU):EFSA
contribution to on-going reflections by the EC

— Pesticides propertis database: PPDB

— Stockholm Convention: more information about restrictions of organochlorine
pesticides, endosulfane etc.
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https://efsa.onlinelibrary.wiley.com/doi/epdf/10.2903/sp.efsa.2018.EN-1367
https://sitem.herts.ac.uk/aeru/ppdb/en/
http://chm.pops.int/

