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knoell worldwide

knoell locations

knoell coverage*

Our experts are located in 

North America, Europe 

and Asia with partners 

worldwide.

If a country is not covered 

by your interest, please 

contact us. We can make 

many things possible and 

are continuously 

expanding.

* service coverage can vary per country due to resources and expertise
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Full-service or individual solutions

Submission preparation

Data generation

Pre-submission

Data gap analysis

Post-submissionWe support you 

at any step

of your choice

in the

registration

process. 
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The knoell QSAR team

QSAR

TEAM

Experts in ecotoxicology, 

human health, chemistry, 

in silico methods.

Support for (Q)SAR, 

grouping and read-across.

https://www.knoell.com/en/solutions/in-silico-models
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More than 30 REACH endpoints addressed by:

• 234 statistical and knowledge-based (Q)SAR 

models;

• 35 sets of experimental data.

The (Q)SAR models can be used within other 

regulatory frameworks.

In addition, 58 models for evaluation of potential 

endocrine activity.

30 models or datasets

165 models or datasets

74 models or datasets

58 models or datasets

https://www.life-concertreach.eu/results/results-gateway/
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For each endpoint, multiple models are 

available

Examples:

- 12 models for bioconcentration factor (BCF)

- 8 models for octanol/water partition coefficient 

(log Kow)

- 24 bacterial mutagenicity (Ames test) models

Endpoints selected as case studies for 

practical examples

Next section of this presentation
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With all these models available, questions can arise:

Q1: Which model(s) should I use?

Q2: Do regulators indicate reliable models?

Q3: Which data can be generated and for which purpose?



• A priori selection is generally not possible

➢ Indeed, regulators don’t/can’t give clear indications

➢ However, experience in using the models and information from developers (e.g., which substances compose the 

training set) might suggest which model could give more reliable results for certain type of substances (e.g., industrial 

chemicals, active substances, etc.)

• Selection can be based on:

• Information on compliance of the target molecule with the applicability domain of the model

• Comparison with similar molecules with available experimental results

• It is generally required to use multiple and different models for evaluating the same endpoint

9

Expert analysis of the results and supporting information is needed

Tools in LIFE CONCERT REACH gateway provide the required 

information

(next section)

In silico methods for regulatory purposes

Q1: Which model(s) should I use?

Q2: Do regulators indicate reliable models?
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REACH Regulation (EC) No 1907/2006

Results from (Q)SAR model predictions can be used for:

• Experimental data replacement (e.g., physico-chemical and environmental fate properties)

• Supporting (eco)toxicological data (e.g., weight of evidence (WoE))

• Impurities evaluation

• Supporting read-across strategies

• Screening and prioritization

• Testing strategies definition

Q3: Which data can be generated and for which purpose?



Impurities (eco)toxicological assessment
(when no experimental data available or for testing strategy)

In silico methods for regulatory purposes
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In silico methods are increasingly used in several other regulatory frameworks

Q3: Which data can be generated and for which purpose?

Endocrine Disruption assessment
(WoE with experimental evidence)

Metabolites or residues prediction or assessment
(when no experimental data available or for testing strategy)

Non-intentionally added substances (NIAS) assessment
(when no experimental data available or for testing strategy)

Grouping strategies
(for read-across)
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Take home messages

• In silico models are increasingly accepted within several EU regulations

• CONCERT REACH gateway: >300 models for 30 REACH endpoints and potential endocrine

activity evaluation

• Regulators do not provide recommendation about the models to use, a priori decision is not

possible

• For each endpoint, multiple models should be used

• Results from in silico models can support, replace or fine tune experimental testing
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Four case studies have been presented during two web-seminars

VEGA CAESAR model + Danish QSAR database consensus model for in vitro gene mutation in bacteria

VERA automated read-across and application on carcinogenicity

3 VEGA models (Meylan/KOWWIN, ALogP and MLogP) for octanol/water partition coefficient

VEGA CAESAR model + OCHEM Gramatica & Papa model for bioconcentration factor

Aim: showing applications of different models from different platforms from the CONCERT REACH network

• 8 (Q)SAR models from 3 platforms, covering 3 REACH endpoints

• 1 novel automated read-across tool (VERA), applied on a 4th endpoint

For (Q)SAR models, preparation of IUCLID entries for REACH dossier is demonstrated, according to ECHA’s 

Practical guide - How to use and report (Q)SARs

17 May

2023

31 May

2023

Recordings and slides will be available on CONCERT REACH website

https://www.life-concertreach.eu/
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Two most similar 

molecules considered

Affected by one 

molecule, with a 

different alerts profile

A higher reliability could be assigned to the negative prediction, also 

considering that all other similar molecules (mostly with the same “no 

alerts” profile) are experimentally negative



Danish (Q)SAR Database: results for in vitro gene mutation in bacteria
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Within LIFE CONCERT REACH, results from the four VEGA models 

and the Consensus model have been integrated

Structural alerts identified by two endpoint-specific profilers present in 

the OECD QSAR Toolbox

The target molecule was evaluated as compliant with AD of all 

Ames models, which generated consistent negative predictions.

The other four models should not be considered.

3 models + battery (consensus) for Ames test and for the four further 

endpoints to be considered only if the outcome for Ames is Positive and 

in domain (POS_IN)
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Supporting similar molecules

• Not automatically provided

• Manual stepwise approach

• Danish (Q)SAR Database can be searched for molecules,

based on available experimental data, (Q)SAR predictions,

structural alerts, etc., for the endpoint of interest

Our case:

• Search for experimentally positive and negative molecules for 

Ames;

• Target molecule has no Alerts for DNA binding or in vitro gene 

mutation in bacteria; similar molecules can be selected with 

the same “no alerts” profile.

Target molecule



Compound predicted as bioaccumulative 

(LogBCF > 3.3) 

Target chemical compliant with the AD of the 

model

95% confidence interval

“Distance to model” value

OCHEM: results and AD for bioconcentration factor

18
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Experimental and predicted data, leverage and similarity of the most similar compounds

Sources

Two compounds from the training set:

• are similar to the target

• are moderately well predicted

• have experimental values in line with target prediction (logBCF = 4.1 ± 1.14)

OCHEM: similar molecules as supporting information



In silico models: practical examples

20

Take home messages

• The in silico tools integrated in the gateway provide information for expert evaluation of the

generated results and associated reliability:

• VEGA, OCHEM and Danish QSAR database: automated applicability domain evaluation;

• VEGA and OCHEM: automated extraction of similar molecules;

• Danish QSAR database: non-automated but “customizable” similar molecules

identification.

• Fore more information: recording and slides of the case studies will be published on the LIFE

CONCERT REACH project website.



01
REACH: practical examples of 

(Q)SAR data generation and 

evaluation02

03

In silico methods for 

regulatory purposes

TABLE OF 

CONTENTS
REACH: Documenting (Q)SAR 

results in IUCLID for dossier 

preparation



(Q)SAR results in IUCLID 

22

VEGA outcome reported according to ECHA Practical guide “How to use and report (Q)SARs” Version

3.1 – July 2016

Weight of evidence OR supporting study

Appropriate rationale should be chosen considering both VEGA 

AD and reliability evaluation and expert assessment

According to ECHA Practical guide “it should normally 

be a maximum of 2”

IUCLID includes several possibilities for explaining the 

assigned reliability.
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VEGA v1.2.3

Mutagenicity ISS Model (version 1.0.3)

c1ccc(cc1)c2ccc(c(c2Cl)Cl)Cl

(QMRF) can be attached and 

referenced here

Expert assessment is needed

VEGA report can be attached and used 

as reference. However, if expert 

assessment is performed, it can be 

described here.

procedure used to 

identify similar 

molecules in Danish 

QSAR database can 

be explained here
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If multiple constituents are assessed for one 

substance, the Practical Guide suggest to prepare 

separate entries

Test material must reflect the evaluated 

structure
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