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Challenges of traditional environmental 

safety testing of chemicals



Traditional Environmental Risk Assessment
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Environmental Risk Assessment
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!We can also use other non-in vivo based 

information to support safety assessments!
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Filter I

Species

Results

Aquatic species

Species scientific names corrected

Type: active ingredient(A), formulation(F), total(T)

Endpoint: LC50, NOEC, NOEL 

Tests

Habitat : water, non-soil

Sub habitat: estuarine, riverine, lacustrine, palustrine 

Location: Lab 

Media Characteristics Terrestrial data removed

Analysis Pipeline



Location: Lab 

Media Characteristics Terrestrial data removed

Chemical Molecular Weight

Chemical File
CAS number, DTXSID, name

PubChem

Filter II

Results File

Results/Test File: Acute

Results File

Taxonomic group 

Exposure/observation duration units converted to hours

Algae: <=72h, 

Invertebrate<=48 h;

Fish:<=96 h; 

Amphibian<=96 h

Minimum concentration<=0 removed

minimum LC50<= minimum NOEC for given CAS, species removed

Invitro datapoints removed

LC50, NOEC/NOEL separated

All units converted to mg/L



Results/Test File: Acute

Results File

Taxonomic group 

comparison

Algae: <=72h, 

Invertebrate<=48 h;

Fish:<=96 h; 

Amphibian<=96 h

Minimum concentration<=0 removed

minimum LC50<= minimum NOEC for given CAS, species removed

Invitro datapoints removed

LC50, NOEC/NOEL separated

Median concentration (mg/L): Grouping by CAS, taxonomic group

Data Visualisation (DASH)

𝑚𝑒𝑑𝑖𝑎𝑛 𝑁𝑂𝐸𝐶𝐺𝑟𝑜𝑢𝑝1

𝑚𝑒𝑑𝑖𝑎𝑛 𝑁𝑂𝐸𝐶𝐺𝑟𝑜𝑢𝑝2
= ቐ

< 0.1 ∶ 𝐺𝑟𝑜𝑢𝑝2 ℎ𝑎𝑠 𝑙𝑜𝑤𝑒𝑟 𝑠𝑒𝑛𝑠𝑖𝑡𝑖𝑣𝑖𝑡𝑦(𝑐𝑜𝑚𝑝𝑎𝑟𝑒𝑑 𝑡𝑜 𝐺𝑟𝑜𝑢𝑝1)
0.1 − 10 ∶ 𝐶𝑜𝑚𝑝𝑎𝑟𝑎𝑏𝑙𝑒 𝑆𝑒𝑛𝑠𝑖𝑡𝑖𝑣𝑖𝑡𝑦 
> 10 ∶ 𝐺𝑟𝑜𝑢𝑝2 ℎ𝑎𝑠 ℎ𝑖𝑔ℎ𝑒𝑟 𝑠𝑒𝑛𝑠𝑖𝑡𝑖𝑣𝑖𝑡𝑦 (𝑐𝑜𝑚𝑝𝑎𝑟𝑒𝑑 𝑡𝑜 𝐺𝑟𝑜𝑢𝑝1)
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No-observed effect concentration (NOEC) comparison 
(Sub-lethal endpoints)

Vertebrates vs invertebrates/algae (NOEC)
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Results: Webapp



NOEC distribution : Chlorpyrifos

Median values across groups

Fish: 0.00356

Invertebrate: 0.00035

Algae: 1

Amphibian median: 0.1000

Fish vs Invertebrate: median ratio is 0.098

Fish vs Algae: median ratio is 280

MAC EQS: 0.0001
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Conclusion

In more than 80% cases data from lower taxonomic groups might be sufficient to 

determine safe concentration without the need of vertebrate data. Where fish is the most 

sensitive, available in silico and in vitro tools should be able to support such safety 

assessment.

Only in 10% and 17% chemicals, is Vertebrates median LC50 and NOEC, respectively, 

ten-fold more sensitive than algae and invertebrates.

Biological pathways conservation / specificity across the groups resulting in the trend 

observed.
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Conclusion

Mechanistic understanding of the underlying biological pathway of the chemical resulting 

in toxicity would allow the development of reliable computational predictive models.

Worldwide more than 5 million fish are used for toxicity testing per year1, potentially 

without relevant benefits in safety assessments robustness.

We can have relevant, robust and transparent safety assessments, without vertebrate in 

vivo data, using in silico and in vitro tools in an integrated way, anchored on best 

available  scientific knowledge.
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NOEC comparisons
Pesticides
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