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Background

• Cooperative Research & Development Agreement

• CRADA are a mechanism for US Federal Agencies and 
Industry to work together:

• Share expertise to solve common problems and develop (in this 
case, new non-animal) approaches together

• Build confidence in New Approach Methods (NAMs) and apply 
them in Next Generation Risk Assessment (NGRA) decisions

• Original Unilever-EPA CRADA implemented in 2015 until 
2018 

• Two amendments until 2021



Where We Started (in 2015)



Ways of Working

• Split into activities - appointed Activity Leads with 
scientist to scientist interactions

• Monthly telecons between Unilever and EPA colleagues

• Visits to/from EPA (CCTE) and Unilever (SEAC)

• Annual overviews and deep technical discussions

• Secondments

• Developing and maintaining a close relationship to foster 
the same goals & mindset* 



Goals & Mindset*
Safety without animal testing –New Approach Methodologies (NAMs) for Next 
Generation Risk Assessment (NGRA)

• NGRA: an exposure-led, hypothesis-driven risk assessment 
approach that integrates NAMs to assure safety without the use of 
animal testing

• The hypothesis underpinning these NGRA: if there is no bioactivity 
observed at consumer/worker/environmental-relevant 
concentrations, adverse health effects are highly unlikely to occur



“The primary objective of this work was to compare PODs based on high-throughput predictions of 
bioactivity, exposure predictions, and traditional hazard information for 448 chemicals”. APCRA, 2020

At the Heart of this:
In Vitro Bioactivity Can be Used to Determine (Conservative) 
Margins of Safety

EPA, NTP, HC, 
A*STAR, ECHA, 
EFSA, JRC, RIVM…



The NEW Gold Standard

Was:
• Rodents
• Pathology
• High-dose apical endpoints
• No adverse effect level
• Uncertainty factors

Is Now:
• Broad-based NAMs
• Implementing new NAMs
• Exposure led (PBK)
• Bioactivity not pathology
• Protection not prediction
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New CRADA Key Outputs

• Develop a comprehensive NAMs data set across our labs on a minimum of 40 chemicals

• To evaluate and cement the utility of the EPA CompTox Blueprint and the Unilever NGRA Toolbox

• Show how the EPA Blueprint using HTTr and HTPP, in combination with computational 
methods, can be complemented by other broad coverage tools such as the Unilever Cell 
Stress Panel (CSP) and In Vitro Pharmacological Profiling (IPP) 

• To make an NGRA decision or to direct higher-tier targeted NAMs testing towards an NGRA decision

• Use this data set to develop prototype risk assessment dossiers to present externally at 
conferences and across the scientific community 

• Evaluating utility for regulatory application; i.e. develop and publish a set of recommendations for a 
NAM battery for evaluating the safety of new chemicals

• Explore the potential use of Human safety data to inform on Environmental risk assessment 

• Through application of cross species extrapolation computational tools

Come see the output of all this at:



Some Details

UNILEVER EPA

HTTr in HepG2, MCF7 and HepaRG HTTr in 10 human cell types + 2 fish 
lines

Cell Stress Panel (CSP) in HepG2 
and additional cell types

HTPP in 10 human cell types + 2 fish 
lines 

Safety Screen Panel (IPP) Adding metabolic capacity to one or 
more HTTr or HTPP cell system

In silico (QSAR and MIE Atlas) 
battery

Assays for HTTK (fraction unbound, 
intrinsic hepatic clearance, absorption 
blood:plasma ratio)

Cytotoxicity Panel In vitro disposition (i.e. true in vitro
dose over time)

Metabolite determination in 
relevant cases

Metabolite determination in relevant 
cases

Additional Unilever-Partner 
panels e.g. Toxys Reprotracker, 
Stemina quickPredict

Additional EPA devtox, neurotox and 
cardiotox panels

Unilever SEAC Genes to Pathways 

(G2P) tool

EPA SeqAPASS analysis



Continuing to take on the difficult questions

• Temporal aspects of short-term assays 
versus lifetime exposures

• Paucity of metabolic activation or 
detoxification in in vitro systems

• Uncertainties in PBK predictions of 
tissues/plasma

• Adequate margins and uncertainty factors
• Sufficient biological coverage



Many thanks for listening!    Any Questions?


