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The extensive production and use of chemicals increases their occurrence in the aquatic 

environment and is detrimental to its ecological health. Hence, the large number of detected 

chemicals underlines the need for appropriate prioritization strategies prior to further testing 

and potential inclusion into monitoring programs. Here, a prioritization strategy is proposed 

for chemicals detected in the North Sea over the last decade, through the development of a 

Risk Index (RI). Exposure data was obtained from peer-review publications while the 

ToxCast database was consulted for (eco)toxicity data. Data availability and density in 

ToxCast were determined for these chemicals. A total of 158 chemicals were ranked, based 

on the more than 9000 tested assay endpoints, and the most sensitive tested assay endpoints 

identified. Additionally, a second level of analysis was implemented by grouping chemicals 

and assays according to their classes and Biological Process Targets (BPTs), creating a bi-

dimensional and bi-directional data matrix. Risk Indexes were subsequently calculated for 

each class of chemical and BPT, allowing their prioritization. For the chemicals, naphthalene 

was the first ranked chemical, followed by salicylic acid and simazine. An assay reporting 

inducible changes in reporter gene Myb (ATG_Myb_CIS_dn) was clearly prioritized over the 

others, with a RI ten times higher than the second ranked assay 

(APR_HepG2_CellCycleArrest_72h_dn). For the classes of chemicals, polybrominated 

diphenyl ethers (PBDEs) and phthalates were prioritized over the remaining, while very little 

difference in the calculated RIs was detected between the sixteen first ranked BPTs. All 

calculated RIs span several orders of magnitude, with the largest difference being detected for 

the assay endpoints, in which 11 orders of magnitude separate the most and least sensitive 

endpoint. The hereby prioritized chemicals match with those currently known for their 

toxicity, both to human and wildlife, increasing the confidence in the assays’ rank and 

promoting a better informed decision making process. Thus, the obtained results further 

emphasize the importance and need for such prioritization strategies. 
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