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Outline

• Risk assessment and integrated testing 
strategies

• AMBIT XT – a computational tool for chemical 
data management

• Beyond chemical similarity
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Different types of information  

Surrogate speciesHuman data

Non-Testing:
• (Q)SAR
• Read-across
• Grouping

In vitro Omics
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Ontology of test systems
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Ontology of test systems
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Predictive power increases 
when moving upstream

Direct molecular interaction
Molecular pathway

Cellular process
Tissue/Organ effect
Organism endpoint

Liver cancer
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Information requirements

Exposure

Data

• Annex VII – more than 1 tpa
• Local and short-term acute toxicity

• Annex VIII – more than 10 tpa
• Short-term repeat-dose 28-day
• Repro/developmental screening

• Annex IX – more than 100 tpa
• Sub-chronic repeat dose 90-day
• Pre-natal developmental and 2-generation 

reproductive toxicity
• Annex X – more than 1000 tpa

• Long-term repeat dose (>12mo)
• Developmental and 2-generation reproductive 

toxicity
• Carcinogenicity study

It is generally accepted that the 
hazard information requirements 

for risk assessment should be 
related to the extent of exposure 
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TTC & risk characterisation

Exposure

Data Is there a level of exposure so low that 
risk assessment could be based on 

structural or de-minimus
considerations alone and toxicological 

specific data are not required?

It is generally accepted that the 
data requirements for risk 

assessment should be related to 
the extent of exposure 

TTC
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Integrated testing strategies

Endpoint
Information:

Annexes VI-XI

(Q)SARs Read Across

In-vitro

Waiving:
• technical
• exposure 

(incl. TTC)

Existing
information

TESTING

?
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The six Rs
(within the EU regulatory setting)

• Reduction
• Refinement
• Replacement

• Reliability
• Relevance
• Regulatory acceptance

Rex Burch Bill Russell
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Outline

• Risk assessment and integrated testing 
strategies

• AMBIT XT – a computational tool for data 
management

• Beyond chemical similarity
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Ambit - General overview

• AMBIT software is a set of libraries and tools
• various chemoinformatics functionalities for data management

• The AMBIT system consists of a database and functional 
modules 
• providing multiple QA-ed datasets for REACH-relevant toxicological 

endpoints
• allowing a variety of flexible searches and mining of the data stored 

in the database
• The unique features of AMBIT 

• ability to store multifaceted information about chemical structures
• provide a searchable interface linking these diverse components.

http://ambit.acad.bg/
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Datapoint evaluation workflow
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AMBIT XT QA-ed datasets

• EINECS list
• ECETOC Aquatic Toxicity (EAT) Database

• Supplement to ECETOC. 2003. Aquatic Hazard Assessment II. 
Technical Report No. 91. European Centre for Ecotoxicology and 
Toxicology of Chemicals, Brussels, Belgium

• Bioconcentration factor (BCF) Gold Standard Database
• Compilation of historical local lymph node assay data for 

the evaluation of skin sensitization alternatives. 
• Gerberick GF, Ryan CA, Kern PS, Schlatter H, Dearman RJ, Kimber I, 

Patlewicz G, Basketter DA. (2005). Dermatitis 16(4): 157-202.

• Skin irritation and corrosion reference chemicals data 
base (1995)

• ECETOC Technical Report No. 66
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Outline

• Risk assessment and integrated testing 
strategies

• AMBIT XT – a computational tool for 
data management

• Beyond chemical similarity
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Beyond chemical similarity 
analysis

Find structural analogue with in vivo data

• Toxicity pathway analysis
- Toxicity pathway of structural analogue understood?
- Confirm similarity in pathway by mining data other test 

systems
- If sufficient data: read-across
- If insufficient data: select and test in appropriate test 

(battery)

• Toxicokinetic analysis
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Read-across

• Use quality assured datasets and identify the possibility for 
read-across to other substances with in vivo data

- chemicals structural and/or property similarity => AMBIT XT
- availability in vivo data => AMBIT XT

• Postulate toxicological pathway for the adverse effect(s) 
observed in the in-vivo data

• Identify omics-method or in vitro-method to assess 
similarity in pathway

- use information from QA-ed datasets (in AMBIT XT), or 
- test both substances with the identified methods

• If similarity in pathway and response is likely:
- consider impact of mitigating factors e.g. kinetics
- derive a NOAEL for non-tested substance

• If similarity is unlikely then perform the in vivo test in a 
relevant surrogate species for the substance without data
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So what’s next

• Develop QA-ed data sets
• in vivo testing
• in vitro information
• -omics type information

• Understand toxicity pathways

• Incorporate kinetic considerations
• Adsorption
• Distribution
• Metabolism
• Elimination
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Develop QA-ed datasets: in 
vivo

• REACH Consortia efforts
• Identify critical or key studies form those with Klimisch 1 or 2 rating
• Develop robust study summaries in IUCLID5 by end 2009
• Donate relevant bibliographic information to create a searchable

AMBIT XT dataset early 2010

• Focus on REACH endpoints
• Repeat dose toxicity (28-d and 90-d)
• Reproductive and developmental toxicity

• Benefit and contribution to alternatives to animal testing
• This allows between SIEF/Consortia data sharing 

- not in REACH scope, which tackles within SIEF data sharing
- additional reduction in animal use
- another route for potential recovery of testing costs

• Benefit for some 2010 and many 2013/2018 REACH-substance 
registrations
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Thank you!


