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Let’s not beat a 

dead horse* talking 

once again about 

the shortcomings 

of toxicology and 

current alternative 

methods 

 

 

*Completely 

inappropriate 

coming from CAAT 
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http://en.wikipedia.org/wiki/Organ-on-a-chip 

 C. Zhang et al. (2009), 

“Towards a human-on-chip: 

Culturing multiple cell types 

on a chip with 

compartmentalized 

microenvironments” 

Human on Chip Approach 

Could overcome 

many of these 

shortcomings, 

especially using 

stem cells 
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CAAT	Information	Day	
Tuesday,	May	22,	2012	

10:00	am	–	4:30	pm	
Sheldon	Hall	(W1214)	

Johns	Hopkins	Bloomberg		
School	of	Public	Health	
615	North	Wolfe	Street	

Baltimore,	MD	

The Johns Hopkins Center for Alternatives to Animal Testing 

Speakers	include:	

	
George	Korch	(JHBSPH	and	US	DHHS)	

William	C.	(Clint)	Florence	(DTRA)	
Donald	Drake	(Sanofi-Pasteur)	

Marti	Jett	(US	Army)	
Anthony	Bahinski	(Wyss	Institute,	Harvard)	

Sonia	Grego	(RTI	International)	
Lisa	Hensley	(US	FDA)	

Thomas	Hartung	(CAAT)	
	

	
	

Registration	fee	(including	lunch):	$100	(free	for	the	JHU	community)		
For	registration	and	information,	contact	Marilyn	Principe	at	mprincip@jhsph.edu	

	

	
	

	

New	Approaches	to	Assessing	
Countermeasures	to	Bioterrorism	Agents	

	

Opportunities from 

countermeasures to 

bioterrorism 

• Funding program ($200 

million) from 

NIH/FDA/DARPA/DTRA 

 

• Need for predictivity, 

QA, validation 

 

• Joint workshop 10 May 

2013 FDA / NIH / DARPA 

/ CAAT 

 

InfoDay 22 May 2012 
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Scientific roadmap for the future of animal-

free systemic toxicity testing 

 

May 2011:  EC report on status of  alternatives 

Sep 2011:  Independent review by 19 international experts 

Oct 2011:  Five white paper on the way forward 

    Consensus workshop with 35 experts 

Feb 2012: Roadmap published 

Mar 2012: Stakeholder Forum in Brussels with 150 experts 

 

US Stakeholder Forum 30-31 May 2013 

Hosted by FDA CFSAN 

 

 



 Key contribution to REACH 

implementation process  

 Use of different informations, not 

stand-alone replacement 

 Interim decision points 

 Probabilistic / Bayesian approaches 

 Modeling and Machine Learning 

Toxicology will make more use of 

integrated testing strategies 

 

Integrated Testing Strategies 





An atmosphere of departure in 

toxicology 

New technologies from 

biotech and (bio-

)informatics revolution 

Mapping of pathways of 

toxicity (PoT) 

NAS vision report Tox-21c 

“We propose a shift from 

primarily in vivo animal studies 

to in vitro assays, in vivo 

assays with lower organisms, 

and computational modeling for 

toxicity assessments”  

F. Collins, NIH, 2008 

    “With an advanced field of 

     regulatory science, new  

    tools, including functional  

    genomics, proteomics,  

    metabolomics, high- 

    throughput screening, and 

     systems biology, we can  

replace current toxicology assays with tests 

that incorporate the mechanistic 

underpinnings of disease and of underlying 

toxic side effects.” M.A. Hamburg, FDA 2011  



Initiatives implementing Tox-21c 

Organization Approach Purpose Outcome 

US EPA & Tox21  
(ToxCast Program) 

High-throughput 
testing 

Chemical 
prioritization 

(initially) 

“Biological 
signatures”  

 

Hamner Institute Case studies  “Just do it” Proof-of-principle 

NIH project 
(CAAT-US) 

Pathway mapping 
Pathway ID & 

annotation 
Human Toxome 



The concept of (finite number of) 

pathways of toxicity 

Annotation to: 

- Hazard 

- Toxin (class) 

- Cell type 

- Species 

Comprehensive list (Human Toxome)            Negatives 

Toxicant 

Toxicant 



Use for PoT identification: 

• Homeostasis under stress, 

i.e. signatures of tox 

• Critical cell infrastructures 

 

• Network knowledge 

• Reference models 

• Reference toxicants  

 



 

NIH Transformative Research Grant: 

Mapping the Human Toxome by Systems 

Toxicology 
Consortium:  Johns Hopkins (Hartung / Yager) 

     Brown (Boekelheide) 

     The Hamner (Andersen) 

     Georgetown (Fornace) 

     Agilent (Rosenberg) 

     EPA ToxCast (Kavlock, Dix) 

 



Toxicological endpoints 

Model Systems Characterization 

In vitro treatments 

In vitro systems 

omics data 

generation 

HC omics data 

Metabolomics 

&Transcriptomics  

Software tools 

Software for Statistics and 

Pathways 

Visualization Tools 

Pathways of Toxicity 

Signature of Toxicity 

Analysis 

PoT Concept 

Development 

Human Toxome 

Database 

Pathway Validation 

Toxcast, other data 

 IV-IV Extrapolation 

Mapping PoT from metabolomics and transcriptomics 



PoT 



PoT 

Human Toxome 

database 
User side: 
- Regulation 
- Probabilistic 

RA 
- Systems 

Toxicology 
- Virtual patient 

Content side: 
- Mol.biol. 
- Biochem. 
- Omics SoT 
- Tox Mechan. 

Existing 
databases 

Workshop on the Concept and Tools for Pathways of Toxicity 
October 10 -12, 2012, Baltimore, MD 



PoToMaC - 

The Pathways of Toxicty   

Mapping Center 

Transformative 

Research Grant: 

Mapping the 

Human Toxome 

by Systems 

Toxicology 

7 companies, 3 stakeholders 

European branch? 



Evidence-based Toxicology 

“Evidence-based medicine goes toxicology!” 
 

Hoffmann and Hartung “Toward an evidence-based toxicology”,  

Human Exp. Tox., 2006 



Mar 2011:  US EBTC 

Oct 2011:  Secretariat at CAAT 

Jan 2012:  First conference hosted by EPA 



EBT Collaboration Steering Committees 
United States 

• Mel Andersen, Hamner* 

• Rick Becker, ACC 

• Kim Boekelheide, Brown 

• Robert Chapin, Pfizer 

• Rodger Curren, IIVS 

• Suzanne Fitzpatrick, FDA 

• Jack Fowle, EPA 

• James Freeman, ExxonMobil 

• Alan Goldberg, CAAT 

• Thomas Hartung, CAAT 

• Michael Holsapple, Battelle 

• Richard Judson, EPA 

• Francis Kruszewski, ACI 

• Martin Stephens, CAAT 

• William Stokes, NIEHS, NIH 

• Raymond Tice, NTP 

• Joanne Zurlo, CAAT 

• + Sebastian Hoffmann (EU EBTC liaison) 

 

 

Europe 
• Alan Boobis (Imperial College) 

• Neil Carmichael (ECETOC) 

• Thomas Hartung (CAAT) 

• Jan Hengstler (Leibniz Research Centre) 

• Sebastian Hoffmann (seh consulting + services) 

• Philippe Hubert (INERIS) 

• Joanna Jaworska (P&G) 

• Ian Kimber (University of Manchester) 

• Annette Kopp-Schneider (Cancer Research Centre) 

• Marcel Leist (University of Konstanz) 

• Jean-Roch Meunier (L’Oréal) 

• Bennard van Ravenzwaay (BASF) 

• Kai Savolainen (Institute of Occupational Health) 

• Thomas Singer (Hoffmann-La Roche) 

• Nigel Skinner (Agilent) 

• Carl Westmoreland (Unilever) 

• + Martin Stephens (US EBTC liaison) 

 

 * Affiliations for identification purposes only 21 



Just became available (AltWeb or ALTEX website) 



New 

ALTEX 



How to use PoT information for RA? 

Weight of evidence, mechanistic interpretation 

TTC: 

Point of 

departure 

tissue 

concentration 

plus QIVIVE  Identification of  

no hazard 

Grouping based 

on SoT 

Prioritization for 

testing 

Emergency assessments Frontloading of tox; 

Green Toxicology 
Simulation, virtual exp. 



How to use PoT information in the future? 

Systems Toxicology 

Integrated 

Testing 

Strategies 

based on PoT 

assays 
Species 

extrapolation 

Mechanistic 

validation 

Probabilistic RA 

Biomarker identification 

for use in clinics and  

epidemiology 

Personalized and mixture 

toxicology 



The difficulty lies, not in the new ideas, 

but in escaping from the old ones. 

John Maynard Keynes  

(1883 - 1946) 


