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Overview

➢Gathering relevant information in the QSAR Toolbox

➢ ECHA PBT screening profiler

➢ Precursor search with QSAR Toolbox

- Bisphenols

- PFAS
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Information in QSAR Toolbox

• 50+ databases 

• Predictions of properties from parameter 
calculators and (Q)SARs

• Profiling: Knowledge on structural alerts

• Metabolism simulators: Potential degradation 
products of concern

=> Efficient screening of PBT/vPvB properties with 
ECHA PBT screening profiler
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ECHA PBT screening profiler
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• Published in April 2021 to support authorities 
and registrants in assessing the PBT/vPvB
potential of individual or groups of substances 

• It combines experimental data and (Q)SAR 
predictions and considers applicability domain if 
possible

• Profiler rules according to PBT/vPvB criteria in 
REACH Annex XIII and REACH R.11 PBT 
guidance

• Includes also indication of potential for 
bioaccumulation in terrestrial mammals and 
other air-breathers

ECHA PBT screening profiler

https://repository.qsartoolbox.org/

Installation:

or
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Example output
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Profiler 
results
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ECHA PBT screening profiler

Not included int the profiler as it 
will decrease the performance (in 
terms of calculation speed). 
However, the user can combine 
ECHA PBT screening profiler with 
simulators.

Assessment of relevant 
degradation products
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Profiler highlights 
bioaccumulation potential 

for predicted 
transformation products
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ECHA PBT screening profiler

Current limitations: 

- Works with QSAR Toolbox version 4.4, VEGA addin needs update to 
work for v4.5

- the profiler for B does not take into account ionisability of the substance 
and related uncertainties with the predicted B potential coming with 
that

Send feedback to: ECHA PBT EG <pbt_wg@echa.europa.eu>



Precursor search with QSAR Toolbox
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Precursor

Substance of concern

Transformation reaction, e.g. 
biodegradation, metabolism

Aim: identify substances which can 
transform in a substance of concern 
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Precursors search – example Bisphenols

Precursor screening for different types of Bisphenols to support 
substance evaluation work

- Input: list of different bisphenol group 
derivatives

- Creation of customised profilers in the 
QSAR Toolbox

- Application of relevant simulators to predict 
potential degradation or transformation 
products 

Tutorial: https://qsartoolbox.org/wp-
content/uploads/2020/04/Tutorial_5_Build
ing-custom-profiler.pdf

https://qsartoolbox.org/wp-content/uploads/2020/04/Tutorial_5_Building-custom-profiler.pdf
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Precursors of Bisphenols

- Identification of target 
structures within all 
transformation products and 
giving alert which simulator 
identified the target

Potential precursor
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BPA among the predicted metabolites
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Precursor search with customised profilers

➢Efficient screening of large lists of input structures 
(imported, or databases / inventories in QSAR Toolbox)

➢Results can be exported in text file / excel

➢Verification step recommended to confirm that degradation 
is relevant and target structures are formed in sufficient 
quantity
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Precursor search – example PFAS

Screening for potential precursor substances Perfluorobutyric acid (PFBA), 
perfluorohexanoic acid (PFHxA), and perfluorobutanesulfonic acid (PFBS)

Aim: identify potential precursors from list of per- and polyfluoroalkyl 
substances (PFAS) to support PFAS restriction work

➢ Input for restriction report on Undecafluorohexanoic acid, its salts and related 
substances; 

? ? ?
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Method

• QSAR Toolbox v4.1: pre-processing step to retrieve all compounds with the 
substructure CF3(CF2)2 in any database or inventory in the QSAR Toolbox, plus 
ca 400 structures from an internal screening exercise

• Customised profilers were created to identify target structures within all 
transformation products of the pre-selected compounds. 

• Transformations were based on the simulators for hydrolysis (neutral, acidic 
and basic), and microbial biodegradation. 
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Findings

From about 1000 structures, 55 were identified as potential precursors for PFBA, 
48 for PFBS and 73 for PFHxA. 

Learnings

QSAR Toolbox contains databases with relevant substances and simulators to 
predict potential degradation products of large data sets. 

Probability and quantity of predicted degradation products are not part of the 
QSAR Toolbox predictions.  

Supporting information strengthens the findings from the screening.



Thank you!

Subscribe to our news at echa.europa.eu/subscribe

Follow us on Twitter

@EU_ECHA

Follow us on Facebook

Facebook.com/EUECHA


