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Outline

LRI ToolBox

• A selection of 12y. of research in a box

2010-2011 projects

• End 2010- early 2011: 6 new projects

• LRI strategy fit

• Key chemical policy issues focus



LRI Toolbox

• Repository of 14 tools (12y research)

• State-of-the-art, easy to use, QA

• Freely available to all (web based, downloads)

www.cefic-lri.org

• Organized by areas (human, eco, databases, 

models)

• E.g. for RA and regulatory filing (REACH, GHS)

• Significant saving animal use + xxMio Eur testing

http://www.cefic-lri.org/
http://www.cefic-lri.org/
http://www.cefic-lri.org/


LRI Toolbox

• Human health databases

• Human health models

• Environmental models



The LRI Toolbox 



Human health databases

• BCF database

Bio-Concentration Factor database

• CEMAS database

Cefic Exposure Management System

• FeDTex

Fertility and Developmental Toxicity in Experimental Animals

• RepDose



RepDose
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“Need a quality relational database for

repeated dose endpoints ?”



Example: RepDose



RepDose

• Relational database on subacute to chronic 

toxicity

• Developed by Cefic LRI and Fraunhofer ITEM

• A relational database on experimental NOEL/LOEL 

values

• Contains quality-assured data on subacute to 

chronic toxicity from nearly 2300 studies on 655 

chemicals

• Useful in preparing dossiers and classifying 

compounds under REACH and GHS

• 116 registered users only in 2010

• www.fraunhofer-repdose.de

Main researcher: Dr. Inge Mangelsdrof (ITEM, DE)
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http://www.fraunhofer-repdose.de/
http://www.fraunhofer-repdose.de/
http://www.fraunhofer-repdose.de/


Human health models

• BiotS: Biotransformation Susceptibility software

• Busy: Bayesian Uncertainty SYstem

• IndusChemFate: Generic PBPK Tool

• PBPK/ MEGen: Physiologically-Based 

Pharmacokinetic Modelling / Model Equation Generator

• AMBIT

• ART



AMBIT

“ Need quality support for your decisions 

by chemical grouping and QSAR? ”
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AMBIT XT

A computational tool for data management



AMBIT

• A software for chemoinformatic data management

• Developed by Cefic LRI, P&G, and IdeaConsult (BG)

• Stores more than 450.000 chemical structures and 

their identifiers such as CAS, Einecs, Inchi 

numbers.

• REACH applicable PBT and analogues assessment

• Results preformated REACH

• http://ambit.sourceforge.net/

Main researcher: 

Dr. Joanna Jaworksa (Procter & Gamble, BE)
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http://ambit.sourceforge.net/
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Datapoint evaluation workflow



ART

“Need an inhalation exposure 

estimation model? ”
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ART - Advanced REACH Tools 



ART

• Advanced REACH Tool

• Developed by Cefic LRI and TNO, HSL, IOM, 

BAuA, NRCWE and Utrecht University.

• A mechanistic and Bayesian model of inhalation 

exposure

• Facilitates higher tier exposure assessment 

under REACH guidance

• Simple, easy-to-use, cost-effective

• An ART training module is available

• http://www.advancedreachtool.com/

Main researcher: Dr. Erik Tielemans (TNO, NL) 17

http://www.advancedreachtool.com/


Environmental models

• ADEPT: Atmospheric DEPosition and Transport model

• GEMCO: Generic Estuary Model for Contaminants

• TERRACE: Terrestrial Runoff Modelling for Risk 

Assessment of Chemical Exposure

• GREAT-ER



Example: GREAT-ER  



GREAT-ER

• Geography-referenced Regional Exposure 

Assessment Tool for European Rivers

• Developed by Cefic LRI, INTEVATION (DE) and 

Cranfield University

• A model for environmental risk assessment and 

management of chemicals in river basins

• Designed for use at a post-screening level under 

REACH and the EU Water Framework Directive 

(WFD)

• More than 8.000 visits in 2010!

• www.great-er.org

Main researcher: Dr. Frank Koormann (Intevation, 

DE)
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http://www.great-er.org/
http://www.great-er.org/
http://www.great-er.org/


LRI Toolbox: What’s next?

• Be transparent on key drivers

 QA

 Ease of use/Support

 Applicability domain

Regulatory acceptance

• Dissemination(ongoing)

21



Levels of key drivers

very good/  
very broad

good/ broad

satisfactory/ 
limited/ pending

not applicable

Tools
Quality 

assurance
Applicability 

domain
User-friendliness

Support by 
regulators

Human health databases

BCF database

CEMAS database

FeDTex

RepDose

Human health models

AMBIT

ART

BiotS

Busy

IndusChemFate

PBPK/MEGen

Environmental Models

ADEPT

GEMCO

GREAT-ER

TERRACE



The LRI Toolbox: What is next? 

• Beyond LRI: interlink + guidance 

-OECD Environmental RA Toolkit

-OECD QSAR Application Toolbox

-WHO Human Health RA Toolkit

-OPENTOX

-ECHA Information Toolkit (eChem Portal)

-ECVAM in-vitro DB

-FP QSAR modeling tools: ORCHESTRA (box) 

(Ceasar, Osiris, Demetra, Scarlet, Rainbow,…)



LRI new projects 2010-2011
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Intelligent

Testing

Strategies

Health impact 

of complex 

environments

Acceptance

of new 

technologies

and products

LRI Strategy Focus

3RHow to deal with 

innovative technologies
Risk-benefit

Cross over natural/

social sciences
Deal with complexity

Exposure modeling

Mixtures

Human 

biomonitoring
Methods



Progress on 2010-2011 LRI Projects

4 critical issues addressed

Eco methodology (Intelligent testing)

New tools/’omics (Acceptance of new technologies)

Mixtures in household, natural-synthetic, low dose 

(Complex environments)

Inhalation thresholds (ITS, Indoor Air Quality)



Background
• Lack of methods for assessing potential effects on microorganisms, 

plants and animals from different taxonomic groups

• Development of acute and chronic sediment tests covering different

trophic levels and exposure pathways are needed to better define the 

environmental risks posed by chemical in sediments

Why/Policy: relevant  for REACH revision, ECHA impact

Objectives
• To improve scientific understanding of sediment toxicity

• To develop a guidance to assist regulators in selecting ecologically

relevant endponts to reflect the appropriate routes of exposure

Cost and Timing: 3 years /  € 500,000

ECO17 – Evaluation of test methods for 

measuring toxicity to sediment organisms 



Background
• Toxicants elicit a characteristic pattern of gene expression which is

dependent on mechanism of action

• In vitro models vs whole animal models may be able to provide

comparable information

Why/Policy: both human/eco testing, reduction of animal testing

Objectives
• To investigate the use of toxicogenomic signatures as indicators of 

mechanisms of toxicity

• To demonstrate the utility of in vitro toxicogenomics in a predictive

fashion

Cost and Timing: 3 years /  € 500,000

AIMT2 – Toxicogenomics as mechanistic 

readouts from in vitro studies



Background
• State-of-the-art Report on Mixtures Toxicity

• Little knowlegde about the contribution of natural substances to 

environmental endocrine disruption

• Most available studies are only in vitro studies

Why/Policy?: exposure, future of RA/mixtures, REACH authorization

Objectives
• To identify potential endocrine activities of natural substances

• To suggest synthetic EAC for investigation

• To investigate the potential mixture effects with natural endocrine

active substances on the reproduction and development of fish

Cost and Timing:  3 years /  € 300,000

EMSG55 – Comparison of natural and synthetic 

endocrine active compounds  



Background
• Current risk assessment methodologies insufficient to protect against

combined exposure to endocrine active chemicals

• Hypothesis that the endocrine system is uniquely sensitive to low

doses of exogenous hormonally active substances

Why/Policy?: addresses EU Council decision on mixtures issue, 

advocacy at EC level

Objectives
• To explore the ability of the endocrine system to compensate below

the dose causing adverse changes and whether the response is the 

same between synthetic and natural chemicals

• To examine the effects of the simultaneous exposure to different

endocrine active substances by using a whole mammalian model

Cost and Timing:   3 years /  € 600 ,000

EMSG56 – Combined low dose exposure to 

endocrine active chemicals  



Background
• The TTC is based on the Threshold of Regulation 

• Consideration of chemical structure in conjunction with toxicity data

• Systemic exposure following topical application of cosmetic products

• Application to inhalation exposure and risk assessment

Why/Policy?: indoor air policy, building guidance/advocacy for 

regulations, cy decisions on new products

Objectives
• To upgrade the RepDose databas on in vivo studies

• To address local and systemic effects

• Derivation of robust TTC values for inhalation exposure

Cost and Timing: 1,5 year /  € 250,000

B8 – Threshold of Toxicological Concern (TTC) 

for Inhalation Exposure



Background
• Increasing realization of  the need to consider the potential exposure

to a substance as a consequence of its presence in multiple sources

• Different exposure routes, time scales and frequencies apply

depending on hte source

Why/Policy: mixtures high on SAICM/WHO/EU agenda

Objectives
• To provide approaches which allow for quantitative estimations of 

aggregate exposure as realistic as possible

• To develop strategies to contrast the outcomes of exposure estimates

with real exposures

• To identify key data gaps (including data quality issues) and 

parameters

Cost and Timing: 3 years /  € 450,000

B7 – Determining the nature of  chemical substance 

additivity from household consumer products 



2010-11 New Projects Summary

LRI area Project title

Complex environments 1A. Natural source and their combinatory effects with 

endocrine active chemicals

1B. Combined low dose exposure to endocrine active 

chemicals

Acceptance of new 

technologies

2A. Determining the nature of chemical substance 

additivity from household consumer products 

2B. Genomics as mechanistic read-out from in-vitro 

systems

Intelligent testing 3A. Evaluation of test methods for measuring toxicity for 

measuring toxicity to sediment organisms

3B. Inhalation Threshold of Toxicological Concerns (TTC)



THE END
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