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We make many of the world’s favourite brands



Unilever – Safety & Environmental Assurance Centre (SEAC)
Ensuring Unilever’s Innovations & Products are Safe & Sustainable by Design

Unilever Product / Ingredient Safety Governance

▪ Provide scientific evidence to manage safety risks 
& environmental impacts



Unilever’s products must be safe for the people who use and 
make them and for the planet 

Unilever.com



Next Generation Risk Assessment (NGRA)

NGRA is defined as an exposure-led, hypothesis-driven 
risk assessment approach that integrates New 

Approach Methodologies (NAMs) to assure safety 
without the use of animal testing



Use of NGRA for safety assessment – Regulatory uptake

International Cooperation on
Cosmetics Regulation (2018)

European Commission: Scientific 
Committee on Consumer Safety (2021)

OECD (2021)



The hypothesis underpinning 
this NGRA is that if no bioactivity 

is observed at consumer-
relevant concentrations, there 

can be no adverse health 
effects. 

At no point does NGRA attempt 
to predict the results of high 

dose toxicology studies in 
animals

NGRA uses new exposure 
science and understanding of 

human biology

NGRA: Protection not prediction
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Graph from Rusty Thomas US EPA, with thanks. Rotroff et al (2010) Toxicological Sciences , 117, 348-358



Key tools in our NGRA approach for systemic effects

Baltazar et al., (2020) Toxicol Sci 176, 236–252



Developmental and Reproductive Toxicology (DART)



NGRA Framework for DART endpoints

Rajagopal et al., Front. Toxicol., 07 March 2022 https://doi.org/10.3389/ftox.2022.838466

https://doi.org/10.3389/ftox.2022.838466


Induced pluripotent stem cells (iPSCs) to detect developmental 
toxicity

modified from Shahbazi, (2020) Development Jul 17;147(14):dev190629  

ESC/iPSC

Liver cells

➢ Assays have been developed to either use iPSCs directly (devTox quickPredict platform; Stemina) or the differentiation 
into heart, liver and neuronal cells (ReproTracker; Toxys) as New Approach Methodologies (NAMs) for developmental 
toxicity



US EPA and NGRA

The next generation blueprint of computational 
toxicology at the U.S. Environmental Protection 
Agency

Thomas R et al, (2019). Toxicol Sci. 169, 317–332. 
doi:10.1093/toxsci/kfz058



Main overriding principles: 
» The overall goal is a human safety risk assessment 
» The assessment is exposure led 
» The assessment is hypothesis driven
» The assessment is designed to prevent harm

    Principles describe how a NGRA should be conducted: 
» Following an appropriate appraisal of existing information
» Using a tiered and iterative approach
» Using robust and relevant methods and strategies
 

    Principles for documenting NGRA: 
» Sources of uncertainty should be characterized and documented
» The logic of the approach should be transparently and documented

4

3

2

Principles of Next Generation Risk Assessment from ICCR

Dent et al (2018), Computational Toxicology, 7, 20-26: https://doi.org/10.1016/j.comtox.2018.06.001 

https://doi.org/10.1016/j.comtox.2018.06.001


A role for reproductive organoids in NGRA?

• Organotypic assays and microphysiological systems have a key role in higher
     tier human-based NGRA

• NGRA needs multidisciplinary teams (Risk assessment, PBK modelling, early tier 
     bioactivity assays, mathematical modelling, informatics etc).  

• Could there be bespoke, investigative higher tier roles for reproductive organoids?
 Higher tiers will always need expertise in areas identified in earlier tiers

• Bringing complex in vitro biology and detailed mechanistic understanding together
     with regulatory requirements for safety
 Robust, reproducible models
 Transferability, reproducibility
 Good laboratory practice?
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