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→It is challenging to measure environmental concentrations of all chemical mixtures

→Concentrations cannot be added up to inform about mixture toxicity, as toxicity-exerting concentrations are compound specific

→The chemical activity approach may provide a concept to address the toxicity of chemical mixtures by converting the concentration
of each chemical into a common, additive currency that relates to baseline toxicity1,2

→Chemical activity (a) is calculated as:

I. To apply the concept of chemical activity and mixture 
toxicity on Daphnia magna

II. To investigate whether sum chemical activity explains 
the combined toxicity to Daphnia magna of mixtures 
composed of different chemical classes

Chemical mixtures with different composition but the same
chemical activity show the same toxic effect on the model
organism Daphnia magna.

FUTURE WORK

HYPOTHESIS

BACKGROUND

a = C
S

where C is the chemical concentration [mol m-3] and S is the 
solubility [mol m-3]of the soluble compound in water3

a) Preparation of chemical 
mixtures in different 
chemical activities and 
different composition

b) Exposure of Daphnia 
magna to chemical 
activities via passive 
dosing

c) Hypothesis: Toxic effects    
are a function of 
chemical activity and not 
of mixture composition 

Preparation of several 
chemical mixtures 
below specific toxicity 
from saturated 
methanol solutions

Stable exposure to 
chemicals using silicone 
rods to maintain the 
same relative mixture 
composition
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Dilute to needed 
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Passive dosing via 
silicone rods:  
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à The concentration of 
each chemical compound 
stays low
à To stay below any known 
threshold for specific 
toxicity, mixtures will not 
exceed a = 0.1
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