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Satisfying REACH Requirements in 

Predictive Toxicology  



REACH 



Import/manufacturing 

of not less than 1 ton 

chemical substance  
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ÅSafe management 

Registration 
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European 

Chemical 

Agency 

Registration 

Evaluation 

ECHA / Member countries  

ÅDocument-based evaluation 

ÅMaterial evaluation  

Materials that need to be regulated  

Materials with very 

high hazard potential  

Unacceptable materials 

with very high hazards  

Non-Action Demand of additional 

information  

Authorisation  Limitations  

ÅReview of need for control of hazards  

ÅConsideration of alternative materials  

Use prohibited 

Authorisation Approval  

REACH Registration, Evaluation & Authorisation  



 

 

Input Structure  Out  ð Toxic or Not? 
Ç LD50 

Ç Liver Toxicity  

Ç Secondary Metabolites 

Ç Bioavailability  

Ç Mutagenicity  

Ç Carcogenicity 

Ç ReproductiveToxicology 

Ç Skin Irritation  

Ç Aqua Toxicity 

Ç Combined predictions for arrays 
of mutiple end points  

Increasing demands on industry to satisfy safety 

evaluation and risk assessment required  by 

REACH legislation. 

VO 

Driver 

Collaborative Predictive Toxicology Challenge  



Development of Strategies for Interoperable 

Resources & Applications in Predictive Toxicology  

Based on Blue Ocean Strategy,  

Kim & Mauborne 2006 

Blue 
Ocean 

Eliminate   
t raditional 
circus acts, 

animals 

Reduce 
dangerous acts, 

traditional 
humour, 

transport costs  

Raise  
tent standards, 

artistic 
sophistication, 
ticket prices!  

Create    
theatrical 
themes, 

storylines,  
new acts 



Letɩs build an 

integrated predictive 

toxicology application!  

 

Letɩs collaborate on an 

analysis!  

What is our situation today when we say ...  



... we tend to look away from some of the problems ...  

Faced with such an integration challenge ...  



... we tend to look away from some of the problems  

and from the need to collaborate more closely.  

 

Faced with such an integration challenge ...  



SECI Model for Knowledge Management  

Based on Nonaka & Takeuchi, The Knowledge Creating Company, 1995 

Socialisation  Externalisation  

Internalisation  Combination  

Tacit  

Tacit  Tacit  

Tacit  

Explicit  Explicit  

Explicit  

Explicit  

Knowledge  

Sharing: 

Discussions 

Knowledge 
Creation from 
R&D: Data, Codes 

Learning: 

Apply Models 

Knowledege 
Combination: 
Predictive Models 

Acceptance  



Accelerating Knowledge Flows in Predictive Toxicology  

                                                                                                                  

Toxicity Predictions  



Compelling Needs of Users  

Integrated Testing  

in silico  

TTC 

REACH Reporting 
(QPRF, QMRF) 

Read 
Across 

Applicability 
Domain 

in vitro  

Category 
Formation 

Validation  
Human 
Data 

Communicated to OpenTox 2009 by Grace 

Patlewicz (Du Pont) 



Multidisciplinary R&D 

Good Support of Flexible 
Applications 

Mechanistic 
rationale  

Automated 
Integration  

QSAR & 
Expert 

Systems 

Applicability 
Domain 

Transparency ð 
Not Black Box! 

Workflows 

Categories 
Systems 
Biology 

Communciated to OpenTox 2009 by Stephanie 

Ringeissen (LõOr®al) 

Compelling Needs of Users  



Challenges to Integrated Resources & Applications  

ÅDatabase silos 

ÅMissing information 

ÅVarying quality  

ÅHard to integrate data  

ÅHard to integrate models  

ÅNo common framework 

ÅLack of standards 

ÅLack of validation  

ÅComplex subject  

ÅApplication difficult  

ÅLack of transparency 

ÅInterdisciplinary 

collaboration  



Absence of Interoperability creates Problems  

Adaptor Challenge in Jeddah, 2008  



Interacting Components create Solutions  

Adaptor Solution in Jeddah, 2008  


