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• Need for BIG data and robust data governance frameworks 
(accurate, consistent, complete, compliant)

• AI models (transparent, traceable, compliant, robust)

• Rigorous Internal & External Validation

• Define Confidence in AI Predictions

• Ability to Interpret the Results

• Well-defined application (CoU)

Excitement about AI
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AI models with meaningful impact:

➢ ChatGPT-3 – ca. 300 billion words

➢ DALL-E - ca. 2 billion images

➢ AlphaFold – Big Fantastic Database of ca. 66M of protein 
families and 2.5 B protein sequences 

Excitement about AI
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SERS is a diverse, multi-
disciplinary team of ~180 
scientists covering:

• Cell & Molecular Biology 
• Chemistry
• Computational Modelling
• Environmental Safety 
• Environmental Sustainability
• Exposure Science
• Informatics & Data Science
• Mathematics & Statistics
• Microbiology
• Process Safety
• Regulatory Science            

(chemical & food safety)
• Toxicology

Safety Risk Assessments 
- Consumers, Workers, Environment

Life Cycle Assessments 
- Environmental Impacts

Product Compliance
- Regulatory Data & Dossiers

Safety, Environmental and Regulatory Science (SERS) Expertise 
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Collaborating to modernise the scientific data & tools we use 
for making safety decisions – 20 years of research & evaluation

https://sers.unilever.com/our-science/safety-without-animal-testing/
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Safety Risk Assessment - Our Research Focus Areas
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Non-animal Safety Risk Assessment for Systemic Toxicity
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Baltazar et al, 2025, ALTEX, 42(3): 511-530
Baltazar et al, 2020, Tox Sci  176(1): 236-252.
Middleton et al., 2022 Tox Sci 189(1):124-147.
Cable et al., 2025 Tox Sci 204(1):79-95.
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Examples of AI tools for Systemic Toxicity

Chou et al.,(2023)

Predict Absorption, Distribution, 
Metabolism & Elimination 

Verhoeven et al.,(2024) and Ertvelde et al.,(2023)

Allen et al., (2022)

Predict Liver Steatosis and Cholestasis 

Predict off-target effects 

Donner et al., (2018)

DNNs for toxicogenomic read-across
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¹⁰Bowes et al., Nat Rev Drug Discov. 11(12):909-22, 2012. 

44 most important targets

Secondary Pharmacology assays
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¹⁰Bowes et al., Nat Rev Drug Discov. 11(12):909-22, 2012. 

Secondary Pharmacology assays

44 most important targets
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AI models to extend Secondary Pharmacology Screening

➢ Secondary Pharmacology panels are pragmatic and include the most important 
targets with safety liabilities (around 40 to 80 targets)

➢ Increase in availability of data and AI allows us to screen for more protein targets 
associated with adverse effects

➢ Extending the list of safety pharmacology targets will be very beneficial to increase 
confidence in safety risk assessment

Hopkins & Groom, Nature Reviews, 2002
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Availability of Experimental Data

➢ This is becoming feasible due to the emergence of big and diverse in vitro tox data: 

▪ significant increase in high throughput data in the last 20 years (Tox21 and ToxCast 

programs, NIH Lincs, TEX-VAL, Pharma HTS data, Omics data from literature, etc.)

▪ emergence of large curated databases (CompTox Dashboard, ChEMBL, etc.)

➢ Accumulating large–scale in vitro data allow for systematic grouping of chemical compounds 

by the biological target that they modulate and build AI model for that target



13SERS | Unilever

C
h
e
m

ic
a
l 
F

in
g
e
rp

ri
n
t

B
io

lo
g
ic

a
l A

c
ti
v
it
y

Neural Network

INPUT

LAYER
OUTPUT

LAYER

HIDDEN 

LAYERS

1000s of chemicals compounds with 
measured binding activity against the target 

Building an AI model for a Target of Interest
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receptor 2A
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Testing an AI model for ADORA2A receptor

food additive, colour additive, 
contact material

Adenosine 
receptor 2A
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➢ Increased access to 
chemical, biological, 
exposure and toxicological 
data that are FAIR 
(expected exponential 
increase in global data 
volumes*).

➢ More accurate AI models 
that can help with 
individual steps in safety 
risk assessment. 

* Source: Statista, Bernard Marr & Co

Application of AI in Safety Science: Future Trends
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➢ More accurate AI models that 
can help with individual steps in 
safety risk assessment. 

➢ Data-driven approach to 
complement Expert-driven 
approach. 

* Source: Statista, Bernard Marr & Co

Probabilistic Risk Assessment  
(exposure and bioactivity probability 

distributions, probability of risk, 
uncertainty quantification, 

subpopulations, etc.)

Toxic/
non-toxic

Application of AI in Safety Science: Future Trends
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➢ Guidance and guidelines 
that will pave the way for 
regulatory acceptance. 

Application of AI in Future Safety Science:  Build Confidence 
Step by Step

ICCVAM Validation Report, Figure 1
(adapted from van der Zalm et al. 2022 Arch Tox)

Increased industry: academia: regulatory exchange to amplify positive impact of AI on 
future toxicology, while also managing governance challenges.

➢ Design educational 
programmes.

➢ Training and access to 
information that will 
support confidence in the 
use of AI. 

Robust Science Education

➢ Leverage scientific and 
technological progress to 
advance exposure science, 
understanding of human 
biology and risk assessment. 
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