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Introduction to 

SEAC

Unilever’s Global Centre of Excellence 
in Safety & Sustainability Sciences
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SEAC is Unilever’s global 
centre of excellence in Safety & 
Sustainability Sciences, part of 

R&D’s Safety, Environment & 
Regulatory Sciences Capability.

Diverse, multi-disciplinary 
team of ~150 scientists based 

at Colworth, UK; ~70 miles 
north of London

Highly collaborative, working 
with over 70 academic, 

industry, government & NGO 
partners worldwide
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Business Group R&D

‘One R&D’ Centre

Sustainable 
Packaging 

Digital & 
Partnerships

Safety, 
Environment 
& Regulatory

Unilever’s Safety & Environmental Assurance Centre (SEAC)
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Team SEAC’s purpose is to protect people & the environment

SEAC is a diverse, multi-disciplinary 
team of ~150 scientists covering:
• Cell Biology 
• Chemistry
• Computational Modelling
• Environmental Safety 
• Environmental Sustainability
• Exposure Science
• Informatics & Data Science
• Mathematics
• Microbiology
• Molecular Biology
• Process Safety
• Statistics
• Toxicology

Safety Risk Assessments 
- Consumers, Workers, Environment

Life Cycle Assessments 
- Environmental Impacts

20+ Nationalities
15+ Languages

▪ Deploy expertise on higher 
risk business projects

▪ Collaborate with leading 
external research teams to 
develop & apply new 
capability

▪ Leverage science & global 
networks for consumer trust 
& freedom to operate
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Team SEAC’s purpose 
is to protect people & 

the environment by 
ensuring:

Unilever’s products & 
innovations are Safe & 
Sustainable by Design 
without animal testing

Our scientists & capabilities 
are industry-leading with        
high business impact via 
Unilever’s Products & Brands

Safety & Env. Sustainability 
policies & regulations are 
based on modern science

Much of our strength lies in our 
shared Values – to be an inclusive, 
supportive & collaborative Team 
that is pioneering, transparent & 

high-performing with a strong 
focus on learning & wellbeing.
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Can we use a new ingredient safely?

Can we safely use x% of 

ingredient y in product z?

Risk = Hazard x Exposure
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2007

“Advances in toxicogenomics, bioinformatics, systems biology, and computational 
toxicology could transform toxicity testing from a system based on whole-animal testing to 

one founded primarily on in vitro methods that evaluate changes in biologic processes 
using cells, cell lines, or cellular components, preferably of human origin.”
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2008: Law no. 11,794/2008 (Lei Arouca) 
represents a regulatory milestone in the 
implementation of alternative methods

2015: 
ANVISA starts to accept the 

methods recognized by 
CONCEA

2014: CONCEA 
recognized alternative 

methods

2012: ANVISA 
publishes the 

guide for 
cosmetics safety 

assessment

2008

https://www.cosmeticsdesign.com/Article/2023/09/12/brazil-paves-the-way-to-end-
animal-testing-throughout-latam 

2012: 
creation of the 

RENAMA

CONCEA recognizes some innovative methods 

https://www.gov.br/mcti/pt-br/composicao/conselhos/concea/paginas/publicacoes-
legislacao-e-guia/metodos-alternativos-reconhecidos-pelo-concea 

+40 testing guidelines: 
• 30 1R (replacement) 

guidelines 
• 11 2R (refinement & 

reduction) guidelines

https://www.cosmeticsdesign.com/Article/2023/09/12/brazil-paves-the-way-to-end-animal-testing-throughout-latam
https://www.cosmeticsdesign.com/Article/2023/09/12/brazil-paves-the-way-to-end-animal-testing-throughout-latam
https://www.gov.br/mcti/pt-br/composicao/conselhos/concea/paginas/publicacoes-legislacao-e-guia/metodos-alternativos-reconhecidos-pelo-concea
https://www.gov.br/mcti/pt-br/composicao/conselhos/concea/paginas/publicacoes-legislacao-e-guia/metodos-alternativos-reconhecidos-pelo-concea
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What is Next-Generation Risk Assessment (NGRA)?

• Using different data inputs from , e.g. new approach methodologies (NAMs), 
which characterise the chemical-biological interactions & effects at the molecular 
& cellular level 

• An exposure-led risk assessment solution to biological pathway-indicated hazard 
concerns

Exposure led Mechanistic Hypothesis driven
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Maximising use of existing information

• All available safety data (of suitable quality)
• public domain, historical in house data, supplier data etc 

• chemistry data, in vitro data, clinical data, epidemiological data, animal toxicology data etc

• Exposure-based waiving approaches

• History of safe use (HoSU)

• Read-across

• Use of existing in vitro data and approaches 

“More recently, the term “new approach methodologies” (NAMs) has been adopted 

as a broadly descriptive reference to any non-animal technology, methodology, 

approach, or combination thereof that can be used to provide information on 

chemical hazard and risk assessment.” 

Interagency Coordinating Committee on the Validation of Alternative Methods (ICCVAM), 2018 

Available at: https://ntp.niehs.nih.gov/go/iccvam-rdmp 

https://ntp.niehs.nih.gov/go/iccvam-rdmp
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Principles of 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

Dent et al. Principles underpinning the use of new methodologies in the risk assessment of cosmetic ingredients. Computational Toxicology, v. 7, p. 20-26, 2018.

ICCR 

9 principles of NGRA

Main overriding principles: 
1. The overall goal is a human safety risk assessment 
2. The assessment is exposure led 
3. The assessment is hypothesis driven
4. The assessment is designed to prevent harm

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

 
Principles for documenting NGRA: 

8. Sources of uncertainty should be characterized and documented
9. The logic of the approach should be transparently and documented

https://www.iccr-cosmetics.org/ 

https://www.iccr-cosmetics.org/
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NGRA is an Exposure-led approach

New 
chemical 

ingredient
Applied e.g. 

skin/hair

Ingestions

Inhaled

Systemic 
Exposure

Local 
exposure

Exposure-led

Determine 
biological 

effects

Specific 
(receptor 

mediated)

Non-specific 
(stress-response)

Above Threshold 
of Toxicological 
Concern (TTC)?
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NGRA: The assessment is exposure-led

• Route of exposure
• Consumer use (Habits & 

Practices)
• Applied dose (external 

concentration)

ADME parameters

Uncertainty analysis-
Population simulation

Physiologically-based 
kinetic (PBK) modelling
– Internal concentration 

(plasma, urine, organ-
level)

ex vivo 
human 

skin

• Skin penetration
• Phys-chem properties
• Hepatic clearance
• Fraction unbound
• blood:plasma ratio
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https://afsa.talentlms.com/index 

PoD – Point of Departure

NOAEL – No Observed Adverse Effect Level

LOAEL - Lowest Observed Adverse Effect Level

TTC - Threshold of Toxicological Concern 

BMD – benchmark dose

https://afsa.talentlms.com/index
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NGRA: the bioactivity exposure ratio (BER) approach and decision making

NOAEL
 ÷ 10 - 1000

Targeted 
Testing

Uncertainty 
Factors

Is it safe?

e.g. 90 Day Repeat Dose Study
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Graph from Rusty Thomas EPA, with thanks. Rotroff et al. Toxicological Sciences , 117, 348-358, 2010.

PoD – Point of Departure

NOAEL – No Observed Adverse Effect Level
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If there is no bioactivity observed at consumer-relevant concentrations, there can 
be no adverse health effects. 

If there is bioactivity observed at consumer-relevant concentrations, we need to 
work out if that could result in an adverse effect.

Vision of NGRA

Protection-not-prediction Concept

Dent et al. Principles underpinning the use of new methodologies in the risk assessment of cosmetic ingredients. Computational Toxicology, v. 7, p. 20-26, 2018.
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Bioactivity Exposure Ratio (BER)

• The ratio of the PoD and the relevant exposure estimate

Time

Exposure models 
(PBK, free/total 
concentration)
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PoD derived from 
in vitro concentration-

responseBER*

Cmax

Point of Departure (PoD)

*Related terms: margin of safety (MoS); margin of exposure (MoE)
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Bioactivity Exposure Ratio (BER) approach:

 interpreting in vitro NAMs data for assessing chemical safety

https://www.epa.gov/chemical-research/accelerating-pace-chemical-risk-assessment-apcra 

✓ Evaluation of in vitro new approach methodologies (NAMs), exposure modelling and dose-response models

✓ For 89% chemicals (n=448), PoDNAM was more conservative than PoDtraditional

✓ BER approach is useful to accelerate screening and chemicals assessment using NAMs for hazard and exposure

HIPPTox = High-throughput phenotypic profiling 
toxicity from 3 cell-based toxicity models for lung, 

kidney, and liver toxicity

ToxCast is a large-scale project being conducted by the U.S. 
EPA to screen ~2000 chemicals against a large battery of in 

vitro high-throughput screening (HTS) assays

https://www.epa.gov/chemical-research/accelerating-pace-chemical-risk-assessment-apcra


21SEAC | Unilever

NGRA: Using relevant methods to test hypotheses

OECD test methods Receptor-binding assays

Skin and eye irritation

Phototoxicity
Genotoxicity

Skin sensitisation

Dent et al . Toxicological Science, 167, 375-384, 2019.

e.g. AR-CALUX® assay to measure 
androgen receptor activity

Ibuprofen – Cox-1.

New Approach 
Methodologies 

(NAMs)Established 
Methods

OECD TG442E
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36 biomarkers identified that were 
representative of key stress pathways, 
mitochondrial toxicity and cell health.

Image kindly provided by 
Paul Walker (Cyprotex)

Biological activity characterisation using NAMs

Receptor-binding assaysCellular stress

Hatherell et al. Toxicological Sciences, 176, 11-33, 2020.

DNA Damage
P53 Binding

Oxidative Stress
Protein Damage

High throughput 
transcriptomics

Concentration
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NOTEL

Mechanism based 
gentox assessment

Advanced cell systems 
and microtissues
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NGRA approaches enable the integration of non-animal data for decisions 
on the safety of chemicals used in cosmetics and other consumer products

Fentem, J. The 19th FRAME Annual Lecture, November 2022: Safer Chemicals and Sustainable Innovation Will Be Achieved by Regulatory Use of 
Modern Safety Science, Not by More Animal Testing. Altern. Lab. Anim. (ATLA), v. 51, p. 90-101, 2023.
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NGRA: from principles to application

Berggren et al. Ab initio chemical safety assessment: A workflow based on exposure considerations and non-animal 
methods. Computational Toxicology, v. 4, p. 31-44, 2017.

Safety Evaluation Ultimately 
Replacing Animal Testing (SEURAT)

https://www.seurat-1.eu/ 

https://www.seurat-1.eu/
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NGRA: from principles to application

Luo et al. The research progress of next generation risk assessment in cosmetic ingredients and the implications for traditional Chinese medicine risk assessment. Res. – Modern Chinese Medicine, v. 8, 100282, 2023.

More case studies available at:
https://www.oecd.org/chemicalsafety/testing/series-testing-assessment-publications-number.htm 

https://www.oecd.org/chemicalsafety/testing/series-testing-assessment-publications-number.htm
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Unilever NGRA frameworks for decision-making on human safety:

accelerate the transition to animal-free innovation with safe and sustainable ingredients

Some examples of current research topics:

✓ Systemic toxicity

✓ Skin allergy

✓ Inhalation

✓  Developmental and Reproductive Toxicity (DART)

https://seac.unilever.com/our-science/safety-without-animal-testing/ 

https://seac.unilever.com/our-science/safety-without-animal-testing/
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Unilever NGRA framework for decision-making on human safety: 

Systemic toxicity

NGRA tiered workflow for a systemic toxicity case study: 0.1% coumarin in consumer products
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Unilever NGRA framework for decision-making on human safety: 

Systemic toxicity

Benchmarking against historical safety decisions to evaluate how protective the toolbox & workflow are 

Adapted from Middleton et al. Toxicol. Sci., 1-24, 2022.

Caffeine
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Promising data for 24 different exposure scenarios covering 

10 chemicals as a proof-of-concept study:

- up to 69% (9/13) of the low-risk scenarios could be identified

- protective against all (5/5) the high-risk scenarios

Unilever NGRA framework for decision-making on human safety: 

Systemic toxicity



31SEAC | Unilever

NGRA framework for human skin sensitisation

Gilmour et al. Development of a next generation risk assessment framework for the evaluation of skin sensitisation of cosmetic 
ingredients. Regul. Toxicol. Pharmacol. 116, 2020.

Scientific Committee on 
Consumer Safety (SCCS) 

12th Notes of Guidance, 2023
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Unilever NGRA framework for decision-making on human safety: 

Skin allergy

NGRA tiered workflow for skin sensitisation case study materials in consumer products: 
• coumarin in face cream (0.1%) and deodorant (1%)
• lactic acid in a shampoo (0.1%) and  face cream (2%)
• geraniol at 0.02% in a face cream
• formaldehyde at 0.2% in a hand cream
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* https://www.youtube.com/watch?v=r5rGoihAbGI 

In Vitro and Alternative Methods (IVAM) Webinar,
Specialty Section of the Society of Toxicology (SoT)

https://www.toxicology.org/groups/ss/IVSS/Events.asp 

Recording - Inhalation Toxicity: In Vitro to Human Risk Assessment:
https://player.vimeo.com/video/674986429 (January 2022)

Unilever NGRA framework for decision-making on human safety: 

inhalation

https://www.youtube.com/watch?v=r5rGoihAbGI
https://www.toxicology.org/groups/ss/IVSS/Events.asp
https://player.vimeo.com/video/674986429
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Unilever NGRA framework for decision-making on consumer safety: 

Developmental and Reproductive Toxicity (DART)
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Concluding remarks

• Bioactivity exposure ratio (BER) is determined by the ratio of  human exposure to the point of 

departure for the most sensitive assay

• Case studies have demonstrated it is possible to integrate exposure estimates and bioactivity 

points of departure to make a safety decision

• NGRA tools and approaches are available now and research into more frameworks continues

Fentem, J. Altern. Lab. Anim. (ATLA), v. 51, p. 90-101, 2023.

• NGRA is a framework of non-standard, bespoke data-

generation, driven by the risk assessment questions

✓  Exposure led

✓  Human relevant

✓ Non-animal tools and approaches

✓  Weight-of-evidence
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https://seac.unilever.com/our-science/case-studies/coumarin/ 

Safety & Environmental Sciences website: 
https://seac.unilever.com/

• Microsite covering:
• Our Science → case studies
• Partnerships & Collaborations
• About SEAC
• Events
• Resources
• News

• Summary of SEAC science capabilities 
for expert audiences: 

industry, regulator & academic scientists

https://seac.unilever.com/our-science/case-studies/coumarin/
https://seac.unilever.com/
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Série de Webinars em Ciência In Vitro

Tópicos já abordados:

• Sensibilização dérmica

• Irritação ocular e dérmica

• Segurança ambiental

• Processo de validação de métodos alternativos

• Status regulatório no Brasil e América Latina

• Química analítica na avaliação de segurança humana e ambiental

Gravação dos Eventos passados podem ser acessados:

https://www.youtube.com/@laboratoriotoxin5356/playlists 

Em português e/ou espanhol!

https://seac.unilever.com/news/2022/seac-scientists-collaborate-to-launch-latam-in-vitro-science-webinars/ 

https://www.youtube.com/@laboratoriotoxin5356/playlists
https://seac.unilever.com/news/2022/seac-scientists-collaborate-to-launch-latam-in-vitro-science-webinars/
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• Covering Risk Assessment from start to finish

Master Class in Animal-Free Safety Assessment for Cosmetics

Audience:
• Product and chemical safety assessors and regulators
• Regulatory affairs and compliance specialists
• CRO/GLP laboratories
• Small and medium enterprises
• Graduate students
• Non-governmental organizations

https://www.afsacollaboration.org/masterclass/ 

New module launched!

https://www.afsacollaboration.org/masterclass/


Obrigado

seac.unilever.com

https://seac.unilever.com/
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