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Will it be safe
• For our consumers?
• For our workers?
• For the environment?

CAN WE USE A NEW INGREDIENT SAFELY?
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SAFETY ASSESSMENT OF CONSUMER GOODS

Safety risk assessments are conducted to support 
clinical/consumer trials and marketing products 
where:

• An existing ingredient in a new product type

• New levels of an ingredient in an existing formulation

• A novel ingredient
(and remember – not all ingredients are simple chemicals!)
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ASSURING CONSUMER SAFETY

Understanding exposure

‘ ……. safety depends on exposure and toxicity. 

Indeed, the 2012 European Commission report 

on addressing the New Challenges for Risk 

Assessment states, “ A paradigm shift is likely 

from a hazard-driven process to one that is 

exposure-driven” ….’ 

Pastoor et al (2014), Crit Rev Toxicol, 44(S3): 1–5
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SAFETY ASSESSMENT PROCESS FOR
INGREDIENTS IN CONSUMER GOODS

Consider product 
type and consumer 
habits and practice

Determine route of exposure 

and amount. Identify critical 

endpoints for risk 

assessment

Identify existing 

toxicology data and/or 

supporting safety data 

(e.g. QSAR, TTC)

Conduct risk assessment 
for each critical endpoint

Conduct toxicology 
testing as required

Overall safety evaluation for product – define acceptability and 

risk management measures 

EXPOSURE HAZARD
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THE 7TH AMENDMENT TO THE EU
COSMETICS DIRECTIVE IN 2003

• 3Rs had always been a focus for assuring safety of consumer 
products

• New cosmetic legislation in Europe and elsewhere demands 1R 
approaches

• The approaches developed are equally useful/relevant to other 
product types



THE CHALLENGE OF NEW DATA

Many tools are being developed around the world to produce types of 
new, non-animal hazard and exposure data.

• How can we actually use this new information to satisfy ourselves 
and others that we can use an ingredient safely?
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MULTIDISCIPLINARY RESEARCH: 
INVESTMENT IN PREDICTIVE BIOLOGY

It’s not all about in vitro tests, non-animal approaches to 
assuring consumer safety rely on a new network of 
scientific disciplines working together

• Exposure science

• Computational/mathematical modelling 

• Informatics

• Molecular and high content biology

• Mechanistic chemistry

Reynolds et al (2014), Biochemist, 36, 19-25



THE IMPORTANCE OF CASE STUDIES

Case study risk assessments allow us to 
understand where the important gaps in our 
toolbox are 

We need to be able to make the decision that 
something is ‘safe’ as well as being able to reject 
things as being ‘unsafe’

www.tt21c.org



SOME POINTS TO THINK ABOUT FOR EU-
TOXRISK

Everything needs to be joined up – ‘How will this data 
help in making a safety decision?’

• Exposure science needs to progress at the same 
speed as development of hazard tools

• Understanding exposure following dermal exposure

• Defining ‘adversity’ (quantitatively) in in vitro systems

• Without a dose response, there is no risk assessment

To illustrate some of these points …
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EXPOSURE – DRIVEN SAFETY ASSESSMENT

• Improving exposure estimates

• Building on the current knowledge of consumer habits & practices

• Focus on measurement and quantitative exposure science

Dermal kinetics
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UNDERSTANDING CONSUMER EXPOSURE

Systemic exposure
In Vitro Assays:

Kinetic Solubility

Thermodynamic Solubility

Metabolic Stability

-Human Hepatocytes

-Human CYP450 Isoforms

-Human Hepatic Microsomes

Stability in Human Plasma

Plasma Protein Binding

Partitioning in Human Blood

• Predicting systemic exposure

• Enabling us to select and test

relevant doses

• Increased role for clinical work to

confirm systemic exposure levels
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DEFINING ADVERSITY 
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PREDICTING ‘SAFE’ EXPOSURES

How do we make the link 

between dose response 

information for a pathway and 

risk to consumers?



PREDICTING ‘SAFE’ EXPOSURES

How do we make the link 

between dose response 

information for a pathway and 

risk to consumers?

Getting this bit right!

• What are the actual concentrations in the system

• Don’t just rely on nominal concentrations

• Is your test material stable in vitro?

• Understand in vitro kinetics



SUMMARY

Real progress with pathways-based approaches to risk assessment 
has the potential to reduce our reliance on animal data in safety 
assessments

• Globally, there is a wealth of information emerging with  increasingly robust 
hazard characterisation assays, new approaches to pathways-based safety 
and exposure science.

• The main challenge is bringing this information together to allow robust 
safety decisions to be made. A unified approach.

• How do we know we covered everything we need to look at? Picking the right 
tools from the toolbox to answer the question.

• Case study risk assessments allow us to understand where the important 
gaps in our toolbox are and where new tools are needed.

• Industry sectors can learn from each other, work together and share 
experiences.
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