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In the regulatory framework there is a growing need for in silico methods that 

can be used to gain information about environmental fate and ecological and 

health effects of chemicals. The different techniques that are used to derive 

non-testing information include: (quantitative) structure-activity relationship 

models, expert systems, and read-across/category approaches. National and 

international agencies have a number of reasons to encourage the use of in silico

methods. First of all, computational methods are faster and cheaper compared to 

empirical testing methods, and their use results in considerable savings of time 

and money during the assessment of chemical hazard. 
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INTRODUCTIONINTRODUCTION

REACH (Registration, Evaluation and Authorisation of CHemicals) is the 

new EU regulatory framework aiming at improving the protection of human 

health and the environment through a better and earlier identification of the 

intrinsic properties of chemical substances.

To limit the cost and the number of animals used for testing, REACH explicitly 

encourages the use of computer-aided methods such as (Q)SAR methods and 

category/read-across approaches for filling in the enormous knowledge gap of 

chemical information. 

S-IN provides services to generate non-testing data in the chemicals 

regulatory framework.

ValidValid, , reliablereliable and and adequateadequate predictionspredictions
In order to be used in place of experimental data, REACH requires that the in silico

methods meet certain conditions. For example, in the case of (Q)SARs, these 

requirements include: 1) the model has to be valid; 2) the substance has to fall within the 

applicability domain; 3) the prediction has to be adequate for the regulatory purpose; 4) 

the applied method has to be provided with adequate and reliable documentation [1].

(Q)SAR model 
applicable to 

query chemical

Reliable 
(Q)SAR 
result

(Q)SAR model 
relevant for regulatory 

purposes

Adequate

(Q)SAR 
result

Scientifically 
valid (Q)SAR 

model

OutlineOutline of of nonnon--testingtesting strategystrategy [1,2,3][1,2,3]

2. Preliminary assessment of reactivity & fate

3. Classification schemes & structural alerts

1. Existing information

4. Preliminary assessment of reactivity, fate & toxicity

5. Chemical grouping & read-across

6. QSARs

………Metabolite3

Metabolite2

Metabolite1

Parent

Tox1Prop2Prop1Chemical

Working Matrix

Assess adequacy

Conclusion or  
targeted testing

Some Some usefuluseful toolstools employedemployed in in ourour organizationorganization

ConclusionsConclusions and and remarksremarks

•To optimize the use of non-testing data, an integrated approach for the use of multiple 

models, tools and approaches is required.

•An increasingly wide range of models are being implemented in software tools.

•A conceptual framework for integrating non-testing data is provided in the REACH 

guidance documentation.

•There is a need to facilitate the use of multiple tools in an integrated way by using 

automated workflows

•Acceptance of the non-testing data: learning-by-doing
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•KNIME (freeware) [7,8] to build workflows and integrate multiple approaches: KNIME is an 

open source pipelining platform that enables the user to create data flows visually, execute 

analysis steps and later investigate the results through interactive views. For example we have 

used KNIME to: a) pre-process and analyze large amount of data, and then build models; b) 

perform read-across by means of the k-nearest algorithm.

•OECD QSAR Application Toolbox (freeware, OECD initiative) [5] for grouping and read-

across (category approach): the toolbox includes: a) structures and inventories; b) toxicity 

and fate data; c) tools to form categories; d) tools to form read-across, trend and limited 

QSAR analysis; e) small number of QSARs; f) reporting format.

•Leadscope (commercial) [6]: chemoinformatics platform including databases and QSAR 

models. Our organization is involved in the Leadscope Toxicity Partnership Program.

•Toxtree (freeware, JRC initiative) [4] for classification schemes: it is a flexible, user-

friendly, open source application, which is able to estimate toxic hazard by applying 

decision tree approaches.


