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Do we have enough data to conclude that 
plant protection products are safe?
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Do we use all data that are available?

?

Which data are missing?



What is currently done?
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product

active substances

safener / synergists

composition, 
phys-chem, acute toxicity, 

acute eco-toxicity, 
dermal absorption

comprehensive data set
reference values

quantitative risk assessment

safety data sheets, 
+ legal classifications,
ECHA notifications   

solvents

wetting agents

preservatives

emulsifiers

+
…..  

http://www.denios.de/shop/media/catalog/product/cache/2/image/9df78eab33525d08d6e5fb8d27136e95/images/All_Languages/207201_afp_de/kunststoff-kanister-pe-20-l-30.jpg


What is currently done?
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product

risk assessment

risk mitigation measures

quantitative

active substance

reference values exposure

active substance

active substance

product

classification & labelling

qualitative

co-formulants
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What is currently done?
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Co-formulant 1

Co-formulant 2



What is currently done?
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Data on the formulation

Data on similar formulation

Data on all components

No ?

No ?

Data hierarchy according to CLP 

calculation method /
concentration limits

Yes ?No ?
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Do we underestimate the toxicity of mixtures?

acute oral CLP calculation method

category 1 2 3 4 none

in vivo 1 0 0 0 0 0

2 0 2 0 0 0

3 0 0 1 1 2

4 0 0 2 36 15

none 0 1 0 27 291

acute dermal CLP calculation method

category 1 2 3 4 none

in vivo 1 0 0 0 0 0

2 0 1 0 0 0

3 0 0 0 0 1

4 0 0 0 1 0

none 0 0 3 3 362

acute inhalation CLP calculation method

category 1 2 3 4 none

in vivo 1 0 0 0 0 0

2 0 0 0 0 0

3 0 0 0 2 0

4 0 3 1 24 9

none 0 2 1 22 180
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Do we underestimate the toxicity of mixtures?

skin irritation CLP rules for mixtures

category 1 2 none

in vivo 1 0 0 0

2 2 19 15

none 8 65 275

eye irritation CLP rules for mixtures

category 1 2 none

in vivo
1 31 5 2

2 36 28 9

none 70 55 143

skin sensitisation CLP rules for mixtures

category 1 none

in vivo
1 67 33

none 90 175
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Do we underestimate the toxicity of mixtures?
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What to do in the future?
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in silico screening of co-formulants

prioritization 
genotoxic potential versus exposure

in vitro tests, gene 
expression

genotoxicity hepatotoxicity nephrotoxicity kinetic interactions

in vitro tests

PPP tox < a.s. tox PPP tox > a.s. tox

no further testing 
needed

risk assessment 
(kinetics, mode of 

action) 



Component based approach?
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product

risk assessment

risk mitigation measures

quantitative

active substance

reference values exposure

active substance

active substance

productco-formulants
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Mixture based approach?
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product

risk assessment

risk mitigation measures

quantitative

active substance

reference values exposure

active substance

active substance

productco-formulants
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What to do in the future?
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consumer exposure environmental exposure
magnitude of co-formulant

residues ?

indirect exposure

bystander/resident exposure

co-formulants correlate with 
active substance residues

direct exposure

operator exposure



What we already do What could be done in the future

− amend list of unacceptable co-formulants

− require additional studies according to 

data requirements in special cases

− use data under REACH

− require detailed composition down to 

single substances

− conduct combined quantitative risk 

assessment for active substances

− conduct qualitative risk assessment for 

co-formulants  

− define and identify critical co-formulants 

or mixtures

− develop animal-free testing strategies for 

critical mixtures

− monitor critical co-formulants

− conduct quantitative risk assessment for 

critical co-formulants 

− conduct quantitative risk assessment for 

critical mixtures

Summary
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German Federal Institute for Risk Assessment

bfr.bund.de/en

Consumer health protection to go

BfR2GO – the BfR Science Magazine
bfr.bund.de/en/science_magazine_bfr2go.html

Follow us

@bfrde | @bfren | @Bf3R_centre

@bfrde

soundcloud.com/risikobewertung

linkedin.com/company/bundesinstitut-f-r-risikobewertung

youtube.com/@bfr_bund

social.bund.de/@bfr
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