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Summary 
The 2nd Stakeholder Workshop in November 2008 in Brussels gave the participants an 
overview on the preliminary results of OSIRIS and the contributions to the hazard 
assessment and the risk assessment process. Experts from industry, academia and 
government presented the available testing methods and explained how they can be used in 
REACH. Invited critical commentators and the audience discussed the pros and cons of the 
approaches taken by OISRIS to fit the REACH testing requirements and took stock of the 
merits and problems of ITS approaches.  

Integrated Testing Strategies (ITS) will give the opportunity to accelerate the use of non-
testing information for regulatory decisions making of chemicals without reducing the 
required level of safety. OSIRIS will develop approaches for the many-to-one replacements 
of animal tests, i.e. Integrated Testing Strategies (ITS). But using ITS will not entail one-by-
one replacements, but several different approaches will be combined and integrated. A 
systemic combination of the testing strategies like in vitro testing, QSAR, read-across or TTC 
will help to develop innovative non-animal approaches. One major requirement is to use 
contextual information with category data, read across and Mode of Action information. It 
was suggested to combine endpoints with specific tests, for example RDT and in vivo 
Mutagenicity. 
 
An important limiting factor in implementation of the ITS will be the level of uncertainty that 
one is willing to accept when applying the modified testing strategies. The new testing 
strategies demand a new concept dealing with uncertainty. The open question remains of 
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how much uncertainty one is willing to accept. The acceptance of uncertainty needs an 
integrated concept that links: 

o risk assessment with risk perception and socio-cultural processing of risk  
o physical risk analysis with financial, economic and social risk 
o risk theory with organizational capacity building and management 

competency. 
 
OSIRIS should take into account the extent of coverage of “chemical space” rather than 
considering chemicals individually. Looking at chemical spaces can facilitate the selection of 
testing priorities as a basis to advance testing methodologies. Exposure considerations and 
in particular use categories are also influential factors for ranking chemicals. 
 
The participants recommended to define QA/QC (quality criteria) for new testing methods, 
old none GLP-data etc., to decide which data are available and which data can be used for 
which purpose. The criterion of data “quality” in the context of development of databases 
should inform predictive tool development. The weight of evidence should be assimilated 
across broader data sources, taking into account factors such as consistency, specificity, 
biological plausibility, etc. 
 
OSIRIS efforts should focus on ‘in time delivery’ of its tools and approaches targeted at 
substances with a registration deadline of December 2013. In order to be considered as an 
information source for the 2013 substances OSIRIS should be functional already by end 
2010. Deliverance end 2010 does allow the consortia to assess applicability & remaining 
uncertainty of the non-test information, and either take the decision whether to accept the 
non-test information as is, or start generation of Annex VII & VIII information prior to 
registration. 
 
Data from industry is needed both to develop the ITS and for meeting the regulatory 
requirements of REACH. Sharing data will be one of the important factors in reducing animal 
test and costs. 

 

The framework has to be easily accessible and user friendly. That means among others that 
the input information should be clearly captured, that the algorithms used are transparent, 
that the results are reproducible, and the outputs formatted in such a way that they are ready 
for use in REACH. Finally, OSIRIS should develop a vision how to deal with end-users when 
questions arise, or when bugs are discovered, and also how it will ensure sustained 
development, support and maintenance for the tool. 
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OSIRIS should consider the political dimension with respect to the acceptance of ITS by, for 
example, ECHA, Member States or the EC. A new integrated concept interrelated with the 
different levels of uncertainty have to be accepted not only from the user side (mainly 
industry) but also from European (ECHA, Member States) and Non-European authorities.  
 
A business plan is needed to deal with many of the above challenges. The development and 
assessment process of ITS needs time. In order to gain confidence and continuous feedback 
for alternative testing methods from stakeholders, an open and transparent process is 
absolutely essential. 
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1 Introduction 
 
The OSIRIS project will develop integrated testing strategies (ITS) fit for REACH that 
promise to significantly increase the use of non-testing information for regulatory decision 
making, and thus to minimise the need for animal testing. The OSISRIS project aims at 
replacing testing methods with non-testing strategies that provide results primarily based on 
computer modelling and simulation with a similar degree or even higher degree of validity 
and reliability than the results of experimental testing procedures. By using computer models 
and other non-testing methods the goal is to optimise efficiency, reduce overall costs, match 
the ambitious time schedule of the REACH regime and improve public acceptance due to 
less animal testing.  

To ensure optimal uptake of the results obtained in this project, end-users in industry and 
regulatory authorities (EU-stakeholders) have been invited to participate in the project, for 
example by becoming involved in monitoring and by providing specific technical contributions 
to this project. A central component of the stakeholder involvement strategy is the 
organisation of four workshops along the basic research steps. A first workshop for setting 
the agenda and the priorities for research was conducted in fall 2007 in Stuttgart, Germany1. 
The second workshop2 was scheduled after one and a half year of research to present the 
preliminary results of selected pillars and discuss them with the stakeholders. It took place in 
Brussels, Belgium, on 17 November 2008 and was organised by the OSIRIS Partner 
DIALOGIK in cooperation with the OSIRIS Partner and Pillar leader TNO. This workshop had 
the main objective to match the REACH requirements by employing the proposed novel 
methods and to meet the guidelines with respect to human and ecological endpoints. Major 
stakeholders from industry and civil society as well as a group of interdisciplinary experts 
from academia and government had been invited to provide valuable input to the OSIRIS 
team and to discuss the contributions of the OSIRIS research to the hazard assessment and 
risk assessment process. In addition, the workshop elicited the main concerns and 
expectations of the stakeholders. 

The remaining two workshops will be organised at critical points during the project duration. 
The overall objective of all the workshops is to initiate a continuous dialogue between the 
project members and the EU-Stakeholders. The workshops will highlight the different 
concepts and methods that the researchers have developed and present the results of the 
project to key stakeholders. 

                                                 
1 The report of the first Expert Workshop (Report on the comparative review of stakeholder 
expectations, concerns, and proposals, including an assessment of the impacts of the results on the 
further structuring of the project) can be downloaded as Deliverable  
D 4.1.4. on the OSIRIS webpage (http://www.osiris.ufz.de/). 
 
2 Being part of the integrated EU-Project OSIRIS the workshop was funded by the Commission within 
the 6th Framework Programme under the theme "Global Change and Ecosystems". The project is 
coordinated by Prof. Dr. Gerrit Schüürmann at the Helmholtz Centre for Environmental Research - 
UFZ, Permoserstr. 15, 04318 Leipzig, Germany.  
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2 Concept and method of the workshop 
 

2.1 Selected topics of OSIRIS  
The second workshop chose crucial topics from the work pillar 2 “Biological Domain”, pillar 3 
“Exposure” and pillar 4 “Integration of Tools” of the OSIRIS project. These three pillars were 
suitable because they contain the issues “Human” and “Environmental toxicity”, “Exposure” 
and “Integration in ITS”. After one and a half years of research, these were the most 
interesting parts to present at this time. The other pillars 1 and 5 will be part of the next 
stakeholder workshops. 
 
Biological domain (Pillar 2): The methodology pursued in this pillar addresses chemical 
and biological read-across (chemical-chemical and species-species extrapolation), in vitro 
testing, optimization of in vivo protocols and mechanism-targeted genomics, and in silico 
techniques. These new methods will provide more efficient strategies for exploiting biological 
information on toxicological effects, focusing on reduced animal use and informed 
extrapolation across species and endpoints. Here, an appreciation of mechanism and mode 
of action will be a strong theme for reducing uncertainty in extrapolation (both species-
species and acute-chronic) and toxicity prediction. 
 
Exposure (Pillar 3): The methodology pursued in this pillar covers exposure-based waiving 
and triggering of experimental testing. Included in the study are, first, the direct human 
exposure at the workplace and as consumer and, secondly, environmental exposure of 
humans and wildlife. The proposed methods take into account relevant exposure scenarios 
including use patterns and conditions of use. Methods for multimedia fate modelling, 
including bioaccumulation, fate of polar compounds and degradation pathways and for 
ADME1 will be made fit for REACH, applying probabilistic techniques to account for 
uncertainty associated with data and models. 
 
Integration of tools (Pillar 4): The methodology pursued in this pillar concerns weight-of-
evidence approaches for ITS, which combine technical information with stakeholder views 
from regulation and industry as a means to build and disseminate a decision theory 
framework for ITS, addressing uncertainty of data, methods, models and decision making 
explicitly, and taking into account cost-benefit analyses as well as societal risk perception. 
Here, weight-of-evidence approaches and value of information will be major themes, besides 
Bayesian and other probabilistic methods to evaluate and integrate different components into 
a coherent ITS framework. 
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2.2 Target group, objectives and subjects  
 
Target group of second workshop  
The second workshop was designed to represent a broad audience (minimum 50 up to 100 
participants), to disseminate results as well as to collect feedback from the participants. As 
participants DIALOGIK invited representatives from:  
• European Chemicals Agency (ECHA), European Chemicals Bureau (ECB), National 

Competent Authorities 
• EU industry (individual companies and sector groups),  
• NGOs (environmental groups, public health groups, consumer groups) 
• Experts from universities and research institutes 
• Key internal and external OSIRIS partners of the consortium members 
• Advisory board members 
• Experts from related activities worldwide (OECD, US-EPA, Health Canada). 
 
Objectives and strategies of the workshop 
The overall objectives of the second workshop were: 
• to communicate and disseminate the preliminary results of the first one and a half years 

of research to key stakeholders 
• to discuss issues of handling application, uncertainty and limitations of the ITS. 
 
Secondary goals of the second workshop were: 
• to ensure early input of OSIRIS results into the ongoing REACH process 
• to initiate a dialogue between the project members and the EU-stakeholders  
• to increase the acceptance of the proposed models, non-testing methods, web-based 

tools and ITS. 
 
Subjects of the second workshop and working questions 
As explained above, the workshop addressed the topics of human and environmental 
toxicology and the exposure of the biological domain. It included the framework of the 
OSIRIS project and envisioned application in the REACH process. The subtopics of the 
second stakeholder workshop covered: 
• approaches of integrated testing strategies and their potential for REACH, such in vitro 

testing, QSAR’s, TTCs and read across, 
• REACH requirements and dealing with uncertainty, 
• benefits of OSIRIS for industry, NGOS and regulators in the European Union, and 
• replacement, refinement and reduction of animal testing  
 
The working groups were asked to deal with the following three questions: 
• Under which conditions are the proposed integrated testing strategies operational for 

being used under REACH? 
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• Is the pool of existing information sufficient to conduct integrated testing strategies and if 
not, which additional information needs to be accumulated? 

• Can you reduce the amount of testing, especially animal testing (reducing costs and time) 
without sacrificing accuracy, validity and reliability of the results? 

 

2.3 Key Methods of the workshop 
The workshop was divided in three main parts, an introductory part to explain the basic 
approach of the team to risk assessment and ITS, a lecturing part with presenters and 
opponents in which the audience received detailed information about the project and ITS. 
This information was the main input to a general discussion and a question-and-answer 
period using the world café or carousel method as a means to facilitate the exchange of 
arguments, comments and ideas. 
 
Welcome and introduction in the workshop and OISRIS 
In the first part of the project the coordinator of the project, Prof. Dr. Gerrit Schüürmann and 
the coordinator of the EU-research programme, Dr. Georges Deschamps, introduced the 
OSIRIS project and explained the risk assessment process in the framework of REACH. A 
representative of the European Chemicals Agency, Evelin Fabjan, listed the requirements of 
REACH as a reminder for the discussion to follow. 
 

2.3.1 Presenters and opponents: results and critical comments 
The second part of the workshop contained the lectures of the presenter and the opponent 
with respect to each major topic followed by a plenary discussion. The Pillar leaders or 
his/her representative (Mark Cronin, Dr. Dinant Kroese and Dr. Theo Vermeire) presented 
the preliminary results of the consortium after one and a half year research. The main topics 
of the agenda were: 

- “Human and environmental toxicity and exposure: results and critical points of the OSIRIS 
framework” and  

- “Integration of the components in the OSIRIS framework and use in the REACH process: 
results and critical points”. 

After each topical presentation, an opponent (Bette Meek and Dr. Watze de Wolf) pointed out 
critical issues and posed open questions. Both opponents focused on a handful of critical 
points, to which the presenters responded. The opponents were invited by the OSIRIS team 
in advance to stimulate the discussion. 
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2.3.2 World Café 
DIALOGIK selected a special communication method called the carousel technique. This 
technique is a modification of the World Cafe Method3 and has been proven very effective in 
similar situations. It is well suited for involving large groups with more than 20 people. It can 
be easily practiced and is flexible with respect to varying group compositions. It can be 
applied to solution-oriented as well as evaluation-oriented topics.  

World Café Ambiance 

For informal and personal working atmosphere it is essential to create an environment that 
evokes the informal feeling of a café house. Therefore DIALOGIK tried to make the workshop 
rooms look like a Café Ambiance, with small tables designed to host four or five people. Less 
than four people at a table may not provide enough diversity of perspectives, more than five 
limits the amount of personal interaction. 

The Café tables were arranged in a staggered, random fashion rather than in neat rows. 
They looked like tables in a sidewalk café after it has been opened for a few hours. 
DIALOGIK placed at least two large sheets of paper over each table cloth along with a mug 
filled with markers. Paper and pens encouraged scribbling, drawing, and connecting ideas. 
To honour the tradition of community and hospitality associated with a Cafe, DIALOGIK 
provided beverages and snacks, because a Café is not complete without food and 
refreshments.4 

 

Host and travellers 

DIALOGIK invited four or five participants each to gather at the small Café-style tables and 
let them discuss three rounds of approximately 20-30 minutes. They worked on the three 
working questions mentioned above. DIALOGIK encouraged both table hosts and members 
to write key ideas on their tablecloths or to note key ideas on large index cards in the centre 
of the group. After the initial round of conversation, DIALOGIK asked one person to remain at 
the table as the “host” while the others served as travellers. The travellers carried key ideas, 
themes and questions to their new conversations tables. 

DIALOGIK asked the table host to welcome the new guests and briefly share the main ideas, 
themes and questions of the initial conversation. DIALOGIK encouraged guests to link and 
connect ideas coming from their previous table conversations - listening carefully and 
building on each other's contributions. 

By providing opportunities for the participants to move from one table to the next, they were 
able to link ideas, questions, and themes. At the end of the second round, all tables in the 
room were cross-pollinated with insights from prior conversations. In the third round people 

                                                 
3 “Café Conversations are an easy-to-use method for creating a living network of collaborative 
dialogue around questions that matter in service of the real work.3” For a detailed description of the 
method, please have a look at the webpage of “the World Café” (www.theworldcafe.com).” 
4 In according 2008 The World Café. Free to copy and distribute with acknowledgement & a link to: 
http://www.theworldcafe.com 
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returned to their home (original) tables to synthesize their previous discoveries or they 
continued travelling to new tables, leaving the same host at the table.5” After three rounds of 
conversation, we asked the hosts of each table to share their impressions of the three rounds 
and draft some conclusions about the results for each of the three questions- These 
conclusions were summarized on a flip-chart. One host per question presented then the 
shared insights to the audience at the end of the meeting. The audience were invited to 
comment on the results. However since all participants have been exposed to almost all 
conversations during the carousel methods, only a few amendments were made. 

 

3 Presentations6 
 

3.1 Introduction to OSIRIS, risk assessment in REACH  
The OSIRIS Co-ordinator Gerrit Schüürmann (UFZ, Germany) opened the meeting by 
providing an outline of OSIRIS and explaining the context of the project in terms of the 3Rs-
concept of Russell and Burch, i.e. Replacement, Reduction and Refinement of animal testing 
and the need to develop approaches for the many-to-one replacement of animal tests, i.e. 
Integrated Testing Strategies (ITS). Using ITS means therefore that there is no one-by-one 
replacement, but several different approaches are combined and considered instead. 
Then Georges Deschamps (European Commission, DG Science and Research), 
emphasised the global dimension of the risk assessment and the need for international 
dialogue and communication. It was noted that the engagement of stakeholders is an 
important and integral part of OSIRIS. 
Evelin Fabjan (European Chemicals Agency, ECHA, Finland) gave an overview of the 
information requirements under REACH, on the basic principles of ITSs and emphasised the 
safety aspects and the importance of ITSs in REACH. She also indicated a number of 
outstanding needs for scientific development, including the need to:  
• integrate different methods/information  
• study the applicability of the Threshold of Toxicological Concern (TTC) concept  
• gain more experience of quantitative read-across for human health endpoints and  
• have a readily accessible and reliable source of information on QSAR validity 
 

                                                 
5 In according 2008 The World Café. Free to copy and distribute with acknowledgement & a link to: 
http://www.theworldcafe.com 
 
6 Parts of this chapter are written by Andrew Worth who summarized the presentations of the 
workshop. 
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3.2 REACH: alternative testing - a new practical approach 
 

By Evelin Fabjan (European Chemicals Agency, ECHA, Finland) 
 
The REACH Regulation entered into force on 1st June 2007 with an aim to streamline and 
improve the former legislative framework on chemicals of the European Union (EU). It places 
greater responsibility on industry to manage the risks that chemicals may pose to the health 
and the environment. It requires manufacturers and importers of chemical substances (≥1 
tonne/year) to obtain information on the physicochemical, health and environmental 
properties of their substances and to use this information to determine and document how 
these substances can be used safely.  
 
In order to achieve a high level of protection of human health and the environment while 
limiting the need for additional testing, all available data on the intrinsic properties of a 
substance, including testing data (in vivo, in vitro) as well as non-testing data (obtained with 
(Q)SAR models, grouping of substances, weight of evidence etc.) must be evaluated first. 
Annexes VI to X of the REACH Regulation specify the minimum data requirements for 
registration purposes according to the tonnage. The standard information set may be 
adapted according to the specific rules in column 2 of the above-mentioned Annexes and 
general rules described in Annex XI of the REACH Regulation (e.g. in cases where testing is 
not technically possible, or testing does not appear scientifically necessary, or based on 
exposure considerations). Where available data are not adequate to meet the requirements 
of the REACH Regulation, additional testing may be needed.  
 
Whereas the legislation provides the legal framework that registrants need to follow when 
deciding if, when and what type of information needs to be submitted, to facilitate this, 
extensive guidance on integrated testing strategies was developed in close collaboration with 
experts from Member States, industry and NGO’s7.  
 
The presentation briefly outlined the information requirements under the REACH Regulation, 
the elements of integrated testing strategies (ITSs), their current applicability for human 
health endpoints (based on the guidance documents), and summarised the main areas 
where further development is needed. 
 
 

                                                 
7 Guidance on information requirements & Chemical Safety Assessment. 
http://guidance.echa.europa.eu/docs/guidance_document/information_requirements_en.htm?time=12
33748148 
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3.3 Human and environmental toxicity and exposure 
 
Human and environmental toxicity and exposure: results and critical points of the 
OSIRIS framework 
 
Presenter: Mark Cronin, School of Pharmacy and Chemistry, Liverpool John Moores 
University, UK 
 
Second Presenter: Dr. Theo Vermeire, National Institute of Public Health and the 
Environment - RIVM, Bilthoven, The Netherlands 
 
Opponent: Dr. Bette Meek, Chemical Risk Assessment, McLaughlin Centre for Population 
Health Risk Assessment, University of Ottawa, Canada 
 
 
Mark Cronin (Liverpool John Moores University, LJMU) gave an overview of progress 
made in pillar 2 (biological domain), e.g. the collection and structuring of toxicological 
databases, evaluation of data quality, the application of mode and mechanism of action 
information in ITS, formation of categories for read-across and the optimisation of proposals 
for in vivo testing. He emphasised the importance of, and difficulty, in establishing the quality 
and adequacy of the test and non-test toxicological data. It was noted that adequacy is highly 
context and policy-dependent. He also described ongoing work aimed at developing a better 
understanding of the role of mechanistic information in ITS. 
 
Dr. Theo Vermeire (RIVM, NL) gave an overview of progress made in pillar 3 (exposure-
informed testing), including both exposure-based waiving (EBW) and exposure-based testing 
(EBT). He indicated that according to the legal text of REACH, the possibilities for EBW are 
quite limited and the burden of proof is very high. EBW should be justified by a thorough 
exposure assessment. However, he described that there are opportunities to explore the 
possible application of the TTC concept, as well as the Environmental Threshold of No 
Concern (ETNC) concept. He referred to both of these as instances of a more generic No 
Further Action Level (NFAL). He also described ongoing work aimed at the development of 
probabilistic modelling approaches for assessing the relationship between exposure levels 
and NFALs. 
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3.3.1 Exposure informed testing under REACH 
 

By Theo Vermeire1, Marja van de Bovenkamp1, Hans Marquart2 

1 National Institute of Public Health and the Environment (RIVM), Bilthoven, The Netherlands 
2 TNO Quality of Life, Zeist, The Netherlands  
Email contact: theo.vermeire@rivm.nl 

 
 

Introduction 
Within the REACH framework, but also within OECD, there is understanding that for reasons 
of animal welfare, costs and logistics, it is important to limit the number of tests to be 
conducted. Integrated Testing Strategies (ITS) will make it possible to increase the use of 
non-testing information for regulatory decision making of chemicals, and to effectively reduce 
animal testing without increasing the overall uncertainty. Exposure is one of the decision 
elements in ITS. Testing can be waived triggered on the basis of exposure considerations. 
This presentation aims to describe criteria for exposure informed testing as foreseen in the 
REACH regulation and to give more detail to the REACH requirements for exposure-based 
waiving. General guidance for Exposure Based Waiving is given in the REACH TGD Chapter 
R.5 (Adaptations on information requirements). Besides, this presentation is further based on 
research done within the EU Sixth Framework project OSIRIS (Optimized Strategies for Risk 
Assessment of Industrial Chemicals through Integration of Non-Test and Test Information). 
Exposure informed testing includes both Exposure Based Waiving (EBW) and Exposure 
Based Triggering (EBT). The principle behind any EBW is that there are situations when 
human or environmental exposures are so low that there is a very low probability that the 
acquisition of additional effect information may lead to an improvement in the ability to 
manage risk. In contrast, EBT refers to situations where human or environmental exposures 
are considered high enough to justify testing above the regulatory requirements.  
In the Annexes ViI-X of REACH, specific rules are presented when standard toxicity testing, 
as specified in Annex VI, may be omitted, triggered, replaced or adapted. No possibilities for 
EBW exist below a tonnage of 10 tonnes per annum. Therefore, so-called ‘column 2’ 
adaptations for EBW/EBT only come into play from Annex VIII. In addition, Annex XI, section 
3, presents the possibility of the waiving of certain toxicity studies in Annex VIII, IX and X 
(repeated dose toxicity, sub-chronic toxicity, reproductive toxicity) based on ‘the exposure 
scenario(s) developed in the Chemical Safety Report (‘substance-tailored exposure driven 
testing’).  
 
This presentation will discuss the criteria for the justification for EBW and EBT, including 
(eco)toxicological reference values. Examples will be given for both human and 
environmental exposure assessment. The consequences for exposure assessment 
methodology will also be presented.  
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Results and discussion 
EBW and EBT can best be considered within the context of risk-based decision making. 
Extensive and detailed knowledge of exposure throughout the life cycle for human and 
environmental exposure is essential for exposure informed testing. Human exposure 
includes occupational exposure, consumer exposure and human exposure via the 
environment. For humans, both external and internal exposure should be considered. All 
stages in the life-cycle of a chemical should be taken into account for a valid justification of 
waiving: production, formulation, industrial or professional or private use, service life and 
disposal.  
 
The justification for EBW/EBT can be based on either a qualitative argumentation or a 
quantitative argumentation. Qualitative justification for EBW could be based on specific use 
or limited emissions, on specific operational use or use conditions and on substance 
properties. Examples are: 
• Substances reacting away or binding covalently to a matrix  
• Use in strictly controlled, closed systems with extensive personal protective equipment 

(PPE)  
• Infrequent use 
• Substances with low volatility, fugacity. 
• Absorption is unlikely. 
 
If absence of exposure cannot be argumented in a qualitative sense, a quantitative exposure 
assessment and risk characterization based on hazard and exposure may be needed, 
considering the exposure scenario developed in the Chemical Safety Report. Quantitative 
justification for EBW needs an assessment that exposure is below a ‘no further action level’ 
such as PNECs (Predicted No-Effect Concentrations), DNELs (Derived No-Effect Levels), 
DMELs (Derived Minimal-Effect Levels) or TTCs (Thresholds of Toxicological Concern). The 
‘no further action level’ should be applicable even when little toxicological information is 
available for a substance and exposure via different routes and in different compartments 
should be taken into account. TTCs will be discussed separately in this symposium. The 
kinetics of the compound (especially bioavailability) can refine the exposure estimate to 
justify EBW. 
 
Quantitative justification will further be based on exposure scenarios. An exposure scenario 
describes what a substance is used for, how it is used and under which operational 
conditions, and what risk management measures are taken to control the exposure of man 
and the environment. The REACH Guidance details how an exposure scenario is built and 
how it is used for the exposure assessment. The quantitative exposure estimate, obtained 
either by modelling or by measuring, and relevant to the test that is to be waived, will be 
compared to the ‘no further action level’. EBT requires the outcome of a Chemical Safety 
Assessment showing risk levels that indicate the need for further research based on testing 
strategies such as in the REACH Guidance.    
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Both the exposure estimate and the ‘no further action level’ are uncertain because of 
uncertainties and variability in scenarios, models, and parameters, leading theoretically to a 
distribution of risk characterization ratios (RCRs) like PEC/PNEC, Estimated Intake/DNEL, 
PEC/TTC, Estimated Intake/TTC. Therefore the real question is what the probability is that 
the estimated RCR is exceeding the trigger value of 1 and what probability of exceeding is 
acceptable to warrant the conclusion that EBW is justified. For instance, if the distribution is 
such that only the far right end of the exposure distribution is exceeding the trigger value, 
EBW may be acceptable. Also, a tier 1 realistic worst case assessment can be performed the 
result of which can be considered to be equivalent to a ‘far right end’ estimate. If a significant 
part of the distribution exceeds the trigger value, EBW should be declined. Distributions far 
above one would trigger testing (EBT). 
The ‘no further action level’ can be very low, below levels for which methods have been 
developed and validity can be assumed to be reasonable. Therefore, it needs to be 
determined whether available methods and models can make a valid estimate of (very) low 
exposure, while incorporating the relevant parameters of the exposure scenarios with 
sufficient sensitivity. For measured and modeled data this means that the exposure situation 
used to derive the exposure estimate should be comparable to the situation under study with 
respect to potential determinants of exposure. For modeling, additional criteria are that the 
model estimates exposure accurately given the exposure situation and that the model 
parameters can be estimated accurately. A selection of available models will be discussed in 
the light of these requirements: EUSES for the environment, Stoffenmanager, RISKOFDERM 
and ECETOC TRA for workers and CONSEXPO for consumers 
 
Conclusions 
In the justification for EBW a number of conditions should be met. First, it should be 
determined whether current exposure models and measurement data are suitable to 
accurately estimate exposure in the lower exposure range. When valid exposure estimates 
or measurements are obtained, they should be compared to a relevant toxicological 
threshold to determine whether exposure is below the ‘no further action level’. Although 
some thresholds are available it is as yet unclear to what extent they meet the criteria stated 
above. This needs to be evaluated. In addition, it needs to be determined whether it is valid 
to assume that exposure to substances in REACH at levels below the given thresholds do 
not pose any risk. Further evaluation of the identified exposure scenarios that may give 
reason to EBW and EBT, using the model outcomes and measurements and the available 
toxicological thresholds, should give insight in the necessary improvements and criteria to 
make the EBW and EBT concept feasible.  
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3.4 ITS in the OSIRIS framework and use in the REACH process 
 
Integration of the components in the OSIRIS framework and use in the REACH 
process: results and critical points 
 
Presenter: Dr. Dinant Kroese, Chemical Safety, TNO Quality of Life, Zeist, 
The Netherlands 
 
Opponent: Dr. Watze de Wolf, Environmental Sciences Europe, DuPont, Belgium 
 
 
Dinant Kroese (TNO Quality of Life, The Netherlands) gave an overview of progress 
made in pillar 4 on integration of test and non-testing information: e.g. how to add (Q)SAR 
data, and in vitro data. He showed the need to develop a formal weight of evidence (WoE) 
framework for evaluating and documenting the integration of these different types of 
information that may be asked for in an endpoint ITS, and illustrated this for human health, 
but indicating that the same concept holds as well for environmental health. This should be 
happened in a transparent and objective manner to quantify uncertainties and resolve 
conflicting values.  
He also described ongoing investigations of the applicability of decision analysis (DA) and 
cost-effectiveness analysis (CEA) in the design and analysis of ITS. Ideally, in case 
endpoint-specific information is not yet considered sufficient (by the WoE approach), one 
should upfront be able to choose the optimal way – in terms of duration, cost, animal usage 
etc - of achieving the situation of sufficient information. 
Finally, he presented the OSIRIS webtool which is an important and challenging 
development in the project: this tool is to integrate the ITS, WoE and to take account of DA 
and CEA considerations. It should advise the user on the adequacy of information within ITS, 
and on whether provided information is sufficient or not. Though not fully crystallised yet, the 
idea is that this webtool should have access to publicly available databases, and be able to 
consider and import information from various sources, including those provided by the end 
user in a confidential way. 
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4 Results of the workshop 

4.1 Critical Comments of the opponents 
 
Bette Meek (University of Ottawa, Canada), a member of the OSIRIS advisory board, 
offered some insights and suggestions based on her substantial experience of the 
development of priority setting methods for the Canadian Domestic Substances List (DSL). 
According to the Canadian experience, exposure considerations and in particular use 
categories had been very influential in ranking chemicals according to their concern. She 
also emphasised the importance of obtaining information on early effects and modes of 
action in the risk assessment process, and referred to a conceptual framework developed by 
the International Life Sciences Institute (ILSI). Dr. Meek also noted the importance of 
characterising the chemical space of regulatory inventories (especially the REACH inventory) 
and comparing this with the applicability domains of potentially useful QSAR models. 
 
Watze de Wolf (ECETOC, Belgium) suggested a number of success criteria for judging the 
successful uptake of ITS, including the need to gain acceptance by all parties involved in the 
risk assessment process and the sustainability of ITS tools, such as those developed within 
OSIRIS, beyond the end of the project in 2011. It was acknowledged that for ITS to gain 
widespread acceptance, all parties will need to embrace a change of mind-set, and 
transparent software tools will need to be openly accessible to all. 
 

4.1.1 Comments to human and environmental toxicity and exposure 
 
By Bette Meek, Associate Director, Chemical Risk Assessment, McLaughlin Centre for 
Population Health Risk Assessment, University of Ottawa, (on Interchange from Health 
Canada), E-mail bmeek@uottawa.ca 
 
Comments offered here are based on experience acquired in meeting the time limited 
legislated mandate in Canada to set priorities for health risk assessment and management 
from amongst the 23, 000 compounds on the Domestic Substances List (DSL) under the 
Canadian Environmental Protection Act (i.e., “categorization”). This exercise involved 
development and testing of predictive methodologies for both exposure and effect. 
 
Exposure 
One of the important observations from the categorization exercise was the limited influence 
of quantity of production on potential for exposure, based on relatively simple exposure 
profiling conducted for all of the entries on the DSL. In fact, the nature and pattern of use of 
the chemical was far more influential, with a significant number of high volume production 
substances considered to present “lowest potential for human exposure”.   
This observation likely has implications for exposure based waiving for the high production 
volume chemicals in Europe. In addition, the methodology which was developed to relatively 
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rank potential for exposure for all 23, 000 chemicals on the Canadian DSL based on their 
production volume and use profile may be additionally helpful in this context.  For example, 
there is potential to quantify exposure based on this profiling (in addition to physical/chemical 
properties) through comparison with quantitative estimates for well characterized Priority 
Chemicals with similar use patterns and properties.  
 
I wished also to comment on some aspects related to the threshold of toxicological concern 
(TTC). While it offers potential in priority setting (including exposure based waiving), I believe 
that there are significant barriers to its widespread adoption, currently, the most important of 
which relates to transparency of the supporting underlying database on toxicity.  In addition, 
there seems to be limited understanding that the TTC represents essentially “negligible 
exposure”, based on consideration of relevant data in a manner similar to that which serves 
as the basis for quantitative structure activity relationship (QSAR) models. I particularly liked 
Theo’s characterization of the TTC in the context of a “no further action level”. However, as 
per a number of commercially available (Q)SAR models, there is limited transparency 
concerning the nature of the relevant original data which support the TTC; development of a 
software tool to enable users access to the relevant underlying primary toxicological data 
would likely contribute considerably to increasing understanding and its potential application.  
Certainly, the TTC may offer promise for consideration in the context of industrial chemicals 
though it was developed originally for application in relation to food additives, based on 
recent comparison of the “chemical space” of the underlying databases with that for the 
Canadian DSL.    
 
Biological Domain 
There is also potential to fairly efficiently identify chemicals which are relatively “non-toxic” 
based on hierarchical consideration of available data on hazard and relatively conservative 
criteria for dose-response for relevant endpoints. A tool of this nature developed for DSL 
categorization permitted efficient identification of approximately 20% of the chemicals 
examined as not requiring additional consideration with very limited investment of resources. 
It will also be important to make optimum use of the available toxicological data since it is the 
limiting determinant of the potential contribution of (Q)SAR modelling and read across 
(including categories and analogues). The likely contribution of these interdependent lines of 
evidence, in a predictive context particularly from a human health perspective is limited 
considerably by the extent of the existing dataset on their toxicity and its mining in a structure 
activity context. The limited information captured in databases that underlie some 
commercially available (Q)SAR models for complex endpoints such as developmental 
toxicity is simply inadequate to consider, for example, relationships between various 
endpoints and potential patterns of effects associated with specific modes of action. This 
issue has been considered recently in a project of the International Life Sciences Research 
Foundation funded by Health Canada and the U.S. Environmental Protection Agency which 
brought together endpoint specialists, (Q)SAR model developers and risk assessors, as a 
basis to design and populate a database to better inform (Q)SAR modelling for this endpoint.  
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It’s also critically important to reconsider the criterion of data “quality” in the context of 
development of databases as a basis to inform predictive tool development. Objectives are 
necessarily considerably different than that for which rather narrow reliability criteria (e.g., 
Klimisch) have been applied in the past in the consideration of individual toxicity studies. 
Rather, what is critically relevant in this context is assimilation of the weight of evidence 
across broader data sources, taking into account factors such as consistency, specificity, 
biological plausibility, etc.    
The need for early consideration of mode (mechanism) of action in the development of 
efficient and integrated test strategies is also critical. Indeed, the lack of same in previous 
traditional testing strategies for hazard for human health endpoints has severely limited the 
potential value of available data on hazard in the development of predictive tools. The sole 
possible exception is cancer/genotoxicity (in particular for DNA-reactive carcinogens), for 
which there is at least crude consideration of how the chemical may be inducing the effect.  
In fact, it is envisaged that chemicals may be more meaningfully grouped for further 
consideration in future based on their genomic profiles. These profiles can be further linked 
to early key events for particular modes of action for critical effects; focus on early key events 
in a mode of action continuum (versus measures of overt toxicity) should in future obviate the 
need for longer term studies.  
 
Also, rather than considering chemicals individually, there is a need to take into account the 
extent of coverage of “chemical space” in determining testing priorities, as a basis to 
advance predictive methodologies. 
 

4.1.2 Comments to Integration of components in the OSIRIS framework 
and use in the REACH process 

 
By Watze de Wolf, ECETOC, Av. E. Van Nieuwenhuyse 4, B-1160 Brussels 
Member ECETOC Scientific Committee, Director Health & Environmental Sciences, DuPont 
 
Comments offered are based on experiences acquired in preparing an industrial chemicals 
company for REACH, as well as experiences in the use of non-testing information in 
research and development activities. 
 
OSIRIS Elements for Success 
Several points are critical to successful application of the OSIRIS framework in the context of 
the new EU chemicals legislation REACH.   
First and foremost the endpoints addressed in OSIRIS need to match the information 
requirements as stipulated in the different annexes of REACH. The challenge lies not with 
the development of non-test approaches for environmental endpoints, or local and acute 
toxicity endpoints. However, repeat dose toxicity is where most animals are used. Non-test 
information is expected to have the most significant animal-use reduction potential for 
reproductive toxicity assessment.   
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OSIRIS efforts should focus on ‘in time delivery’ of its tools and approaches targeted at 
substances with a registration deadline of December 2013.  It is unrealistic to expect an 
impact for substances with a registration deadline of end 2010. For these substances the 
information requirements need to be fulfilled already mid 2009 to allow the Consortia to finish 
their hazard assessment part of the Chemical Safety Report end 2009, thus allowing just 
enough time for the exposure assessment and subsequent registration dossier submission 
by the Lead Registrant by mid 2010. In order to be considered as an information source for 
the 2013 substances OSIRIS should be functional already by end 2010.  
Deliverance end 2010 does allow the consortia to assess applicability & remaining 
uncertainty of the non-test information, and either take the decision whether to accept the 
non-test information as is, or start generation of Annex VII & VIII information prior to 
registration. Within industry these decisions are not only made by scientists, who can assess 
the technical merits of the non-test information, but also by business decision makers (risk 
managers). The latter group will have to balance the risk of non-acceptance by the 
authorities in the context of their overall business planning.  Are they willing and able to 
accept the residual uncertainties and the potential that their scientists will have to spend 
(extended) time and resources in interpretation discussions with ECHA representatives? 
Acceptability considerations are not restricted to industry and ECHA as the sole actors. In a 
growing global world hazard information has no regulatory or geographical boundaries.  
Hence, other authorities such as for instance EFSA, FDA, US EPA, Health & Environment 
Canada make use of the same hazard information. Hence, OECD activities on Mutual 
Acceptance of Data, and the development (Q)SAR Toolbox Phase II are important elements 
that will have a significant impact on the use of OSIRIS Framework outputs. 
The Framework has to be easily accessible, and user friendly. That means among others 
that the input information should be clearly captured, that the algorithms used are 
transparent, that the results are reproducible, and the outputs formatted in such a way that 
they are ready for use in REACH. Finally, OSIRIS should develop a vision how to deal with 
end-users when questions arise, or when bugs are discovered, and also how it will ensure 
sustained development, support and maintenance for the tool.   
A business plan is needed to deal with many, if not all, of the above challenges. Without such 
a plan I expect that OSIRIS will deliver scientific developments for an R&D environment, not 
a regulated one.  



 

Integrated Project OSIRIS · Deliverable D 4.1.3 · DIA 

22

4.2 Results of the plenary discussion 
The plenary discussion after the presentations focussed on the following main points and 
open questions: 
 
Uncertainty of testing strategies 
• Industry takes a special view on uncertainty. If a test is legally accepted, than it is 

regarded as reliable.  
• Uncertainty relates to a social construct: certainty or safety are both social constructs. 

This means: these are mental instruments to explain variability of results without knowing 
the exact cause for each variation. There is always uncertainty involved in every testing 
(false negative/ false positive).  

• Science-based risk assessments are not sufficient for evaluating and managing risks. It's 
a question of how much uncertainty one is willing to accept. There is a need of an 
integrated concept that links: 

o risk assessment with risk perception and socio-cultural processing of risk  
o physical risk analysis with financial, economic and social risk  
o risk theory with organizational capacity building and management 

competency. 
• Is uncertainty greater when using animal testing or ITS?  
 
Available and sharing data 
• Data from industry is needed both to develop the ITS in OSIRIS and meet the 

requirements of REACH. Sharing data will be one of the important factors in reducing 
animal test and costs. The problem is that some partners, mostly the industry, must see a 
benefit if they agree to share data with others. They have to provide data continuously for 
research and OSIRIS will rely on continuous data flows for their webtool. Therefore data 
transfer and sharing should be harmonized and be obligatory for all actors. This is in the 
best interest of the public. However, on should respect that some sort of sensible data is 
proprietary and will not leave companies.  

 
Selecting endpoints 
• It was discussed why sensitisation and mutagenicity were selected as endpoints instead 

of reproductive toxicity. On the first Expert Workshop, reproductive toxicity got the highest 
ranking, too, because of the number of animals and costs involved. But it was argued that 
a lot of animal testing is also necessary in the case of sensitisation. In addition, there is 
more data available for sensitisation than for reproductive toxicity. This is certainly an 
important point in developing ITS. Mutagenicity was selected because a great amount of 
in vitro data are already available. 

• The participants raised the question whether two generation testing is much more valid 
than one generation testing. Is there a great loss of information when performing a one 
generation test only? A result of one study does not confirm this hypothesis, but this must 
be more validated.  
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Setting priorities of chemicals and endpoints 
• OSIRIS should take into account the extent of coverage of “chemical space” rather than 

considering chemicals individually. This could be important to determine testing priorities 
as a basis to advance testing methodologies. 

 
• There was support for the idea of including as many lists and endpoints as possible. 

However, resources (e.g. budget, time) are limited. The question might be: Which 
endpoints should be considered?8 OSIRIS researchers pointed out that, at the beginning, 
the focus was on a narrow selection of lists and endpoints. This choice will be broadened 
further as the project proceeds. 

 
Learning from other projects and using their routines 
• It was advised that OSIRIS should avoid doing research that has been done before in 

other projects but instead go beyond that. OSIRIS researchers pointed out that research 
findings of other relevant projects are considered in a routinized manner and all relevant 
studies will be taken into account. 

• OSIRIS can perhaps learn from other similar projects. For example, the question was 
raised of how many cases of the 23.000 analyzed substances of the Canadian research 
program QSARs turned out to be relevant. Although exact figures are not available, one 
can assume that it was quit a great amount. QSARs could become a promising 
perspective for OSIRIS, too. Actually, it was emphasized that, in the first two years of the 
project, QSARs will be developed and made ready for easy access. Additionally 
approaches of ITS will be incorporated for the ongoing work in OSIRIS. 

 
Open question which should be taken into account by OSIRIS:  
• OSIRIS should consider the political dimension in the question of acceptance of ITS by 

for example ECHA, Member States or the EC. How can acceptance by these European 
and governmental institutions be best achieved? 

• The goal of OSIRIS is not to write deliverables but also to circulate testing methods and 
make them acceptable and usable by different stakeholders. What can be delivered by 
OSIRIS and in what time? How do the timelines of OSIRIS and REACH match?  

• What will come after 2011 when the funding from the EC will stop at end of the project? 
Will OSIRIS simply end? What will come after the OSIRIS project and who will support 
and take care of the web tool? Will it be an open source product which everybody is 
allowed to use and update? 

 
 

                                                 
8 This is a point that was already being discussed at the first Expert Workshop (see results in the 
report on the OSIRIS homepage, http://www.osiris.ufz.de/). 
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4.3 Results of the World Café 
According to the World Café, three main questions were discussed at different tables by the 
participants. After three rounds the table hosts summarized the results on three flip charts 
separately for each question. These three flip-overs are presented below.  
 
Question 1: Under which conditions are the proposed integrated testing strategies 
operational for being used under REACH? 
 

 
 
 

Flip-over 1 
 
Basics: 
• Models must be available 
• Comparable substances (data) are crucial 
• Basic knowledge about specific substance. 
 
Other conditions: 
• model transparency 
• transparency of weight of evidence (incl. waiving) 
• scientific sound basis 
• interaction between stakeholders 
• dissemination, communication and training 
• easy to use 
• costs 
• for all stakeholders: confidence in the ITS 
• ITS with classification DNEL, DMEL, PNEC 
• Data base needs to include human data (epidemiological, etc.) 
• ITS tools must be available 
• substance should fit into a domain of applicability of the model. 
 
Open question: Is regulatory acceptance a formal adoption process? 
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Question 2: Is the pool of existing information sufficient to conduct integrated testing 
strategies and if not, which additional information needs to be accumulated? 
 

 
Additionally, there are some individual statements by members of the group studying this 
question: 
• It is not sufficient. There are data that are not public. Companies have to share these 

data but they need to be confident on the “downstream users” of data. 
• It is too early to say if adequate data exists for ITS. 
• The suitability of ITS depends on the substance class and the selected endpoint. 
• As technologies continue developing, the existing data will never be sufficient. 
• How to assess complex mixtures (e.g. natural oils)? 
• Easier for local rather than systemic effects. 
• In case of lack/insufficient information, more information needs to be generated on the 

Mode of Action. 

Flip-over 2: 
 
Is it true that the majority of chemicals no data exists? 
 
One has to differentiate three options: 
 
a) Volumes: Chemicals are produced in very different amounts of tonnes. If considering 
only the chemicals with high volume, there is data available. For 75% of the chemicals 
volumes data do exist. 
 
b) Number of substances: If considering the absolute number of substances, there is no 
data for a lot of single substances. 
 
c) Endpoints: Only if we know all possible endpoints we can say, that there is enough 
data or not. Do we know them all? 
 
There is a contradiction: On the one hand, data gaps are minimal considering volumes 
(active groups). On the other hand, basic data is missing for a lot of substances (rest of 
substances). Besides ITS are already being used with the data available (Testing Strategy 
Steer). 
 
Some elements of ITS aren't as new, superior or different from well known practices as is 
being assumed. For example, a QSAR is a formalized expert judgement. 
 
Recommendation: Definition of QA/QC (quality criteria) for new test methods, old none 
GLP-data, etc. 
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• Evaluation framework can be highly subjective, e.g. we need more transparency about 
current Risk Assessment methods. 

• There should be a common sense about the endpoints companies and scientists are 
working with. 

• Access to alternative test methods should be possible (in addition to OECD etc. as the 
validation takes years). 

• Read-across – grouping of chemicals by SA/ QSAR, Mode of action, Pharmakokinetics 
 
 
Question 3: Can you reduce the amount of testing, especially animal testing (reducing 
costs and time) without sacrificing accuracy, validity and reliability of the results? 

 
 
 

Flip-over 3: 
 
Accuracy, Validity and Reliability of the Golden Standard? 
 
      Surrogate for human test, uncertainty is there, so you can adopt ITS as well. 
 
Can we reduce the amount of testing strategies? 
Yes, we can under three conditions:  
a) use contextual information  

- category data 
- read across  
- Mode of Action information 

b) combine endpoint with specific test, for example RDT and in vivo mutagenicity  
c) use early indicators instead of “late” indicators, shorten exposure of animals to 
    chemicals.  
   
  needs category – ITS 
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5 Conclusion 
The implemented guidelines of REACH require a new strategy to minimise the use of 
animals in testing methods. Gerrit Schüürmann explained in the context of the project the 
principle of Humane Experimental Technique from Russell and Burch (1959)9 “3Rs” (reduce, 
replace and refine animal testing) which is internationally accepted and promoted in the 
partnership between the European Commission and industry (EPAA). The industry 
understands that, for reasons of animal welfare, costs and logistics, it is important to limit the 
number of tests to be conducted. Integrated Testing Strategies (ITS) will give the opportunity 
to accelerate the use of non-testing information for regulatory decisions making of chemicals 
without reducing the required level of safety. OSIRIS will develop approaches for the many-
to-one replacements of animal tests, i.e. Integrated Testing Strategies (ITS). But using ITS 
will not entail one-by-one replacements, but several different approaches will be combined 
and integrated, introduced Gerrit Schüürmann. A systemic combination of the testing 
strategies like in vitro testing, QSAR, read-across or TTC will help to develop innovative non-
animal approaches. One major requirement is to use contextual information with category 
data, read across and Mode of Action information. It was suggested to combine endpoints 
with specific tests, for example RDT and in vivo Mutagenicity. 
 
Uncertainty of ITS 
An important limiting factor in implementation of the ITS will be the level of uncertainty that 
one is willing to accept when applying the modified testing strategies. The participants asked 
if the uncertainty boundaries will be higher with the new testing strategies compared to 
conventional animal tests. But uncertainty is involved in all testing methods and cannot be 
reduced to zero. The boundaries of uncertainty associated with traditional testing are also not 
well known in quantitative terms too.  
Industry has a special view on uncertainty: if a test is legally accepted, than it is regarded as 
reliable. However, there is no 100% safety or reliability with any test method. If something is 
regarded as safe it means that the remaining uncertainties are judged acceptable to society. 
It is a judgement rather than a scientific fact. 
 
The new testing strategies demand a new concept dealing with uncertainty. The open 
question remains of how much uncertainty one is willing to accept. The acceptance of 
uncertainty needs an integrated concept that links: 

o risk assessment with risk perception and socio-cultural processing of risk  
o physical risk analysis with financial, economic and social risk 
o risk theory with organizational capacity building and management 

competency. 
 

                                                 
9 William .M.S. Russell and Rex. L. Burch (1959): The Principles of Humane Experimental Technique. 
http://altweb.jhsph.edu/publications/humane_exp/het-toc.htm, downloaded 9.12.2008 
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Priorities in OSIRIS and in time delivery 
OSIRIS should take into account the extent of coverage of “chemical space” rather than 
considering chemicals individually. Looking at chemical spaces can facilitate the selection of 
testing priorities as a basis to advance testing methodologies. Exposure considerations and 
in particular use categories are also influential factors for ranking chemicals. In fact, the 
nature and pattern of the chemicals’ usage have proven out to be more influential than the 
volume of the respective substances. It is important to obtain information on early effects and 
“Modes of Action” in the risk assessment process. This information should be linked to a 
conceptual framework like the one developed by the International Life Sciences Institute 
(ILSI). TTC offers potential for priority setting (including exposure based waiving) if the 
process is transparent and open for viewing the underlying database on toxicity. There is 
also a potential to identify fairly efficiently those chemicals that are relatively “non-toxic” 
based on hierarchical considerations of available data on hazard and relatively conservative 
criteria for dose-response for relevant endpoints. A tool developed for DSL categorization 
permits efficient identification of approximately 20% of the chemicals examined as not 
requiring additional consideration with very limited need of resources. 
 
OSIRIS efforts should focus on ‘in time delivery’ of its tools and approaches targeted at 
substances with a registration deadline of December 2013. In order to be considered as an 
information source for the 2013 substances OSIRIS should be functional already by end 
2010. Deliverance end 2010 does allow the consortia to assess applicability & remaining 
uncertainty of the non-test information, and either take the decision whether to accept the 
non-test information as is, or start generation of Annex VII & VIII information prior to 
registration. Within industry these decisions are not only made by scientists, who can assess 
the technical merits of the non-test information, but also by business decision makers (risk 
managers). The latter group will have to balance the risk of non-acceptance by the 
authorities in the context of their overall business planning. Are they willing and able to 
accept the residual uncertainties and the potential that their scientists will have to spend 
(extended) time and resources in interpretation discussions with ECHA representatives? 
 
Data existence for ITS and REACH 
On the one hand, data gaps are minimal considering volumes (active groups). On the other 
hand, basic data is missing for a lot of substances (rest of substances). The adequacy of 
data is highly context- and policy-dependent. ITS are already being used with the data 
available (Testing Strategy Steer). The participants recommended to define QA/QC (quality 
criteria) for new testing methods, old none GLP-data etc., to decide which data are available 
and which data can be used for which purpose. The criterion of data “quality” in the context 
of development of databases should inform predictive tool development. The weight of 
evidence should be assimilated across broader data sources, taking into account factors 
such as consistency, specificity, biological plausibility, etc. 
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Sharing of Data 
Data from industry is needed both to develop the ITS and for meeting the regulatory 
requirements of REACH. Sharing data will be one of the important factors in reducing animal 
test and costs. The problem is that some partners, mostly the industry, must see a benefit if 
they agree to share data with others. In addition, they have to provide data continuously for 
research and OSIRIS will rely on continuous data flows for their webtool. Therefore data 
transfer and sharing should be harmonized and be obligatory for all actors. This is in the best 
interest of the public. However, on should respect that some sort of sensible data is 
proprietary and will not leave companies. The industry must rely on the confidentiality of 
potential “downstream users” of data. As technologies continue developing, the existing data 
will never be sufficient.  

The framework has to be easily accessible, and user friendly. That means among others that 
the input information should be clearly captured, that the algorithms used are transparent, 
that the results are reproducible, and the outputs formatted in such a way that they are ready 
for use in REACH. Finally, OSIRIS should develop a vision how to deal with end-users when 
questions arise, or when bugs are discovered, and also how it will ensure sustained 
development, support and maintenance for the tool. 
 
ITS under REACH conditions 
First and foremost the endpoints addressed in OSIRIS need to match the information 
requirements as stipulated in the different annexes of REACH. The challenge lies not with 
the development of non-test approaches for environmental endpoints, or local and acute 
toxicity endpoints. However, repeat dose toxicity is where most animals are used. Non-test 
information is expected to have the most significant animal-use reduction potential for 
reproductive toxicity assessment.  
For the use of ITS under REACH the transparency of models and ITS, especially weight of 
evidence, is absolutely necessary; otherwise the stakeholder will have no confidence in the 
methods. OSIRIS has to disseminate and communicate the new methods to all interested 
parties and train the stakeholders to use them properly. 
Basic knowledge about specific substance and comparable substances (data) are crucial. 
The testing strategies should be easy to use, have low costs and contain the classification 
DNEL, DMEL, PNEC. Data bases needs to include human data (epidemiological, etc.).  
Common sense should be employed to choose the most sensible endpoints for academic 
and industrial research. The evaluation framework can be highly subjective, e.g. OSIRIS 
needs more transparency about current Risk Assessment methods. Access to alternative 
test methods should be granted to all interested parties (in addition to OECD etc.), as the 
validation takes years. 
OISRIS should develop a formal weight of evidence (WoE) framework for evaluating and 
documenting ITS and integrating the different types of information. This should be done in a 
transparent and objective manner. This refers particularly to the quantification of 
uncertainties and the resolution of conflicting values. 
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The two-generation study required by REACH could be replaced by an extended one-
generation study. As an additional opportunity the use of early indicators instead of “late” 
indicators may shorten the exposure of animals to chemicals.  
 
Acceptance and sustainability of using ITS 
One goal of OISRIS is to develop ITS and a webtool that will offer a wide range of 
applications beyond the end of the project of 2011. To accomplish continuous service and 
availability of the results of OSIRIS it is necessary to gain acceptance by all parties involved 
in the risk assessment process. It was acknowledged that all parties will need to embrace a 
change of mind-set, and transparent software tools will need to be openly accessible to all. 
OSIRIS should conceive a practical solution of how the webtool and research results could 
be made available to all interested parties and further sustained after the end of the project. 
For practical reasons, the timeline of OISIRIS and REACH should be aligned. 
OSIRIS should consider the political dimension in with respect to the acceptance of ITS by, 
for example, ECHA, Member States or the EC. A new integrated concept interrelated with 
the different levels of uncertainty have to be accepted not only from the user side (mainly 
industry) but also from European (ECHA, Member States) and Non-European authorities. 
Hence, OECD activities on Mutual Acceptance of Data, and the development (Q)SAR 
Toolbox Phase II are important elements that will have a significant impact on the use of 
OSIRIS Framework outputs. 
 
Gaps in the acquisition of exposure 
According to the legal text of REACH, the possibilities for exposure based waiving are quite 
limited and the burden of proof is very high. Exposure based waiving should be justified by a 
thorough exposure assessment. It should be determined whether current exposure models 
and measurement data are suitable to estimate exposure accurately in the lower exposure 
range. When valid exposure estimates or measurements are obtained, they should be 
compared to a relevant toxicological threshold to determine whether exposure is below the 
‘no further action level’. Although some thresholds are available it is still unclear to what 
extent they meet the criteria stated above. This needs to be evaluated. In addition, it needs 
to be determined whether it is valid to assume that exposure to substances in REACH at 
levels below the given thresholds do not pose any (substantial) risk. 
 

A business plan is needed to deal with many of the above challenges. The development and 
assessment process of IST needs time. In order to gain confidence and continuous feedback 
for alternative testing methods from stakeholders, an open and transparent process is 
absolutely essential. 
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6 Annexes 
 

6.1 Annex 1: Agenda 
 
Monday, 17th of November 2008 
 

8.30 On-site Registration, Coffee and refreshments 

9.30 Welcome and introduction to the OSIRIS framework 
Prof. Dr. Gerrit Schüürmann, Helmholtz Centre for Environmental Research - 
UFZ, Germany 

Dr. Georges Deschamps, European Commission, Brussels, Belgium  

 

Moderation: Prof. Dr. Ortwin Renn & Christina Benighaus, DIALOGIK and 
University of Stuttgart, Germany, Frederic Bouder, King’s Centre for Risk 
Management, King’s College London, UK 

9.45 REACH: alternative testing – a new practical approach 
Evelin Fabjan, European Chemicals Agency -  ECHA, Finland  

10.15 Human and environmental toxicity and exposure: results and critical points of 
the OSIRIS framework  

Defend: Mark Cronin, School of Pharmacy and Chemistry, Liverpool John 
Moores University, UK 

Second Defend: Dr. Theo Vermeire, National Institute of Public Health and the 
Environment - RIVM, Bilthoven, The Netherlands 

 

Opponent: Dr. Bette Meek, Chemical Risk Assessment, McLaughlin Centre for 
Population Health Risk Assessment, University of Ottawa, Canada 

 

11.30 Coffee break 
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12.00 Integration of the components in the OSIRIS framework and use in the 
REACH process: results and critical points 

Defend: Dr. Dinant Kroese, Chemical Safety, TNO Quality of Life, Zeist, The 
Netherlands 

Opponent: Dr. Watze de Wolf, Environmental Sciences Europe, DuPont, 
Belgium 

 

13.15 Lunch 

14.00 World Café/Carousel method: process addressing the three leading questions 
(see below) and the three issues addressed in the papers by the opponents: 

- Under which conditions are the proposed integrated testing strategies 
operational for being used under REACH? 

- Is the pool of existing information sufficient to conduct integrated testing 
strategies and if not, which additional information needs to be accumulated? 

- Can you reduce the amount of testing, especially animal testing (reducing 
costs and time) without sacrificing accuracy, validity and reliability of the 
results? 

 

Categorisation of the proposed methods and procedures according to 
relevance and implementability 

15.30 Coffee break 

16.00 Presentation of the Group results 

16.30 Plenary discussion and summary of the results 
Dr. Andrew Worth, European Chemicals Bureau, Ispra, Italy 

Prof. Dr. Gerrit Schüürmann, Helmholtz Centre for Environmental Research - 
UFZ, Germany 

17.00 End of the workshop, closing and farewell address  
Prof. Dr. Gerrit Schüürmann, Helmholtz Centre for Environmental Research - 
UFZ, Germany 
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6.2 Annex 2: Participants of the Workshop  
 
Nr. Name Institution  
1 Benighaus, Christina University of Stuttgart & DIALOGIK, Germany 

  
2 Betti, Cecilia Belgium 

  
3 Bilau, Maaike REACH & Product Stewardship Services - EURAS, 

ARCADIS Belgium nv, Belgium 
  

4 Bouder, Frederic King's College London, UK 
  

5 Bringezu, Frank Merck Serono, Germany 
  

6 Brunerie, Philippe European Commission (EC), Belgium 
  

7 Büsing, Jürgen European Commission (EC), Belgium 
  

8 Caloni, Francesca University of Milan, Faculty of Veterinary Medicine 
Department of Veterinary Sciences and Technologies for 
Food Safety, Italy 

  
9 Clouzeau, Jack L'oréal, France 

  
10 Cronin, Mark School of Pharmacy and Chemistry, Liverpool John Moores 

University, UK 
  

11 Currie, Allistair PETA-Europe, UK 
  

12 de Wolf, Watze Du Pont, Health & Environmental Sciences – Europe, 
Belgium 

  
13 den Haan, Klaas CONCAWE , Belgium 

  
14 Deschamps, Georges European Commission (EC), Belgium 

  
15 Eisenreich, Steven J. Advisor, Directorate of Programmes and Stakeholder 

Relations, European Commission, Joint Research Center, 
Belgium 

  
16 Fabjan, Evelin European Chemicals Agency, ECHA, Finland 

  
17 Giebner, Sabrina JW Goethe-University of Frankfurt, Inst. Ecology, Evolution 

and Diversity, Aquatic Ecotoxicology, Germany 
  

18 Hallmark, Nina Exxonmobile, Belgium 
  

19 Haselbach, Joachim ATC GmbH - Angewandte Tox-Consult, Germany 
  

20 Heuer, Joachim Bundesinstitut für Risikobewertung, Germany 
  

21 Hofmaier, Christian DIALOGIK Germany 
  

22 Holmqvist, Jenny Risk Assessment Manager, Cefic - Programme Product 
Stewardship, Belgium 
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23 Howden, Peter J. Chemical Assessment Schemes Unit, Health and Safety 
Executive, UK  

24 Ibanez, Matilde UCB Pharma SA, Belgium 
  

25 Jovanovic, Snezana Steinbeis Advanced Risk Technologies - R-TECH, Germany 
  

26 Korytar, Peter European Commission, DG Environment, Unit D1: 
Chemicals, Belgium 

  
27 Kramer, Birkved, 

Franziska 
Novozymes A/S, Denmark 

  
28 Kroese, Dinant TNO Quality of Life, The Netherlands 

  
29 Kuld, Piret Chemicals Notification Centre, Estonia  

30 Liptrot, Clare REACH and Regulatory Affairs Coordinator, Johnson 
Matthey Catalysts, Process Technologies, UK 

  
31 Lockley,´David REACH and Regulatory Affairs Coordinator, Johnson 

Matthey Catalysts, Process Technologies, UK 
  

32 Loureiro, Susana CESAM- Centre of Environmental and Marine Studies, 
University of Aveiro, Portugal 

  
33 Meek, Bette University of Ottawa, Canada 

  
34 Molnár, Tamás National Institute of Environmental Health, Department of 

Risk assessment, Hungary 
  

35 Mombelli, Enrico INERIS, France 
  

36 Mroziewicz, Kinga Department for Risk Assessment, Bureau for Chemical 
Substances and Preparations from Poland, Poland 

  
37 Naur, Liina Chemicals Notification Centre, Estonia  

38 Netzeva, Tatiana European Chemicals Agency, ECHA, Finland 
  

39 Nies, Eberhard BGIA - Institut für Arbeitsschutz der Deutschen Gesetzlichen 
Unfallversicherung, Germany 

  
40 Nobels, Ingrid Universität Antwerpen, Belgium 

  
41 Poth, Albrecht RCC Cytotest Cell Research GmbH, Germany 

  
42 Punt, Ans Utrecht University, IRAS, The Netherlands 

  
43 Puolamaa, Maila REACH Unit, DG Enterprise and Industry, European 

Commission, Belgium 
  

44 Richarz, Andrea Helmholtz Centre for Environmental Research, UFZ, 
Germany 

  
45 Robinson, Nicola Thermal Ceramics UK Ltd., UK 

  
46 Ruddat, Michael DIALOGIK, Germany 

  
47 Rushton, Erik ExxonMobil Petroleum & Chemical, Belgium 
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48 Sanciaume, Maurice Government Affairs Europe, Agilent Technologies, Belgium 
  

49 Scheider, Jessica JW Goethe-University of Frankfurt, Inst. Ecology, Evolution 
and Diversity, Aquatic Ecotoxicology, Germany  

50 Schreurs, Richard H.M.M. Regulatory Affairs Manager, NOTOX B.V. , The Netherlands 
  

51 Schubert, Roland DG ENTR G1 REACH, Belgium 
  

52 Schüürmann, Gerrit Helmholtz Centre for Environmental Research, UFZ, 
Germany 

  
53 Silvani, Maurizio BASF SE, Germany 

  
54 Soares, Amadeu University of Aveiro, Portugal 

  
55 Stefaniu, Amalia Ministry of Education and National Research, National 

Institute for Chemical Pharmaceutical Research and 
Development, ICCF, Romania 

56 Stock, Frauke Federal Environment Agency Germany (UBA), Germany 
  

57 Stoldt, Peter Prosacon GmbH, Germany 
  

58 Ulrichova, Jitka Institute of Medical Chemistry, Faculty of Medicine, Palacky 
University, Czech Republic 

  
59 van den Eede, Frederik Federal Public Service Environment, Service Risk 

Management (Föderaler Öffentlicher Dienst (FÖD) 
Volksgesundheit, Sicherheit der Lebensmittelkette und 
Umwelt), Belgium 

  
60 van der Jagt, Katinka European Commission, DG Enterprise and Industry  

Belgium 
  

61 van Elsacker, Paul Federal Public Service Environment, Service Risk 
Management (Föderaler Öffentlicher Dienst (FÖD) 
Volksgesundheit, Sicherheit der Lebensmittelkette und 
Umwelt), Belgium 

  
62 Vandenbrouck, Tine Universität Antwerpen, Belgium 

  
63 Verhaeghe, Hubert Agence de l'Eau Artois-Picardie, France 

  
64 Vermeire, Theo National Institute of Public Health and the Environment 

(RIVM), The Netherlands 
  

65 Vidal, Elisabeth National des Plantes à Parfum Aromatiques et Médicinales 
ONIPPAM, France 

  
66 Wiaderna, Dorota Bureau for Chemical Substances and Preparations, Poland 

67 Whelan, Maurice P. European Commission Joint Research Centre, Italy 
  

68 Worth, Andrew Joint Reserach Center, Italy 
  

69 Zöller, Andre EU.select GmbH, Belgium 
  

 


