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Where do we start? The current state of the art….  

Zonal- / Country-specific methodologies 

• Every section / country recommends CA-based approach, but always slightly 
adapted  Harmonization? Need for consistent terminology! 

• Often not strictly the same toxicological endpoints are used 
• Accept NOECs/NOELs as model input parameters as pragmatic approach? 
• Can higher tier studies with mono-formulations/one a.s. be used in a refinement? 
• How to consider exposure? Complex (PPP with one stable and one unstable a.s., use 

of time-weighted-average, different exposure/entry routes, multiple applications…)  
• Assess mixture toxicity only if exposure is relevant? (e.g. if a.s.1 and a.s.2 biodegrade 

rapidly, then mixture toxicity assessment not necessary?) 
• How to address sequential / simultaneous use of PPPs? 

NOTHERN ZONE 
• if no measured PPP data available for acute and long-term toxicity 
• preferably CA, for details reference is made to EFSA GD on B&M and Aquatic 

Organisms 
 

CENTRAL ZONE 

  DEh:  

• nothing mandatory, but in UBA text 92/2013 comprehensive review of current 
state of the art in regulatory mixture toxicity is given 

  NLi:  

• Mandatory for PPP with > 1 a.s. and tankmixes if no measured data are available 
• European/zonal approaches overrule NL-approach 
• CA-based approach 

     UKj,k:  

• Mandatory for PPP with more than one a.s. if no measured formulation data are 
available   

• For Aquatics: usually only for chronic data necessary as measured acute data with 
PPP available - approach depends on exposure scenario (entry via drift or 
drainflow) 

• For B&M: acute  mixture risk to be assessed with Finney formula (CA), long-term 
risk according to EFSA (2009)  

• Is toxicity of PPP driven by one a.s.? 
• For B&M long-term Tier I, a combitox assessment via CA is proposed for future l 
 

SOUTHERN ZONE 

  FRm: calculate mixture toxicity by the Finney formula (CA) 

§ 
Regulation (EC) No 284/2013 

… ’any information on potentially unacceptable effects of 
the PPP on the environment … shall be included as well as 
known and expected cumulative and synergistic effects’ 

established ‘one-chemical-at-a-time’ risk assessment 
    

attempt to address environmentally relevant  
mixtures of chemicals 

• from PPPs containing more than one active substance 

• from sequential or simultaneous use of different PPPs 

TURNING 
 POINT Implementation of mixture toxicity approaches in  

• EFSA Guidance Documents and EFSA Scientific Opinions 
• Zonal- and Country-specific Guidance 
→ EFSA plans a Draft Guidance on Mixture Toxicity for 2018 

Regulation (EC) No 1107/2009 

• Art. 4: Plant Protection Products (PPPs) … ’shall have no immediate or delayed harmful effect on 
human health … taking into account known and expected cumulative and synergistic effects’ 

• Art. 29: … ‘interaction between the active substance, safeners, synergists and co-formulants shall be 
taken into account in the evaluation of PPPs’ 

EFSA Guidance Document on …        Bees c                   Aquatic Organisms b                                                         Birds & Mammals a 

Non-target terrestrial Plants f 

• Mixture toxicity to be addressed in regular RA 
• Acute RA: use LD50 (mortality) regardless what 

species for they were determined 
• Reproductive RA: express all a.s. with same 

mode of action in terms of most toxic a.s. on a 
molar basis   RA for the group applying the 
corresponding NOEC for the most toxic a.s.  

• NOEC/NOAELs not to be used as they represent 
varying risk/response levels and are dependent 
on dose spacing  

• Mixture toxicity to be addressed in regular 
RA 

• Calculate Model Deviation Ratio (MDR) to 
account for synergistic/antagonistic effects 

• Calculate RQmix = Sum (PEC/RAC) for  
higher tier RA 

• NOECs can be used as they are seen 
pragmatically as „low effect concentration“ 
and not as „no effect concentration“ 

• Not clearly 
stated 
if mixture 
toxicity has to 
be addressed 
in regular RA 

• NOECs can be 
used 

• Mixture = PPP with more than one 
a.s. 

• Concentration-addition (CA) - based 
approach 

• First step: Is PPP more toxic than 
predicted mixture toxicity?  
 Whatever the lower endpoint is 
should be used in Risk Assessment 
(RA) 
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Non-target terrestrial plants: 
• Recommended as additional information, mainly for tankmixes of herbicides 
• HC5 or ERx of the most sensitive species can be taken as a proxy for the ERx “plants” 
• May be used if different off-field deposits (e.g. due to one volatile a.s.) are expected 

Non-target Arthropods d In-soil Organisms e 

• CA - based approach is recommended 
• for details reference is made to EFSA Opinion on Bees (and NTAs or 

NTTPs) and EFSA GD on Aquatic Organisms  

• every section / country recommends CA – based 
approach 

• Pragmatic assumptions were made (endpoints for 
same biological effect in the same species under 
identical test conditions as input data not always 
necessary, use of NOECs partly allowed) 

• Implementation of mixture toxicity assessments so far 
possible without the need for additional testing 


