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COSMETIC PRODUCTS

• Ubiquitous 
• Characterized by ability to “cleanse”, “beautify”, “protect”, etc.

• Efficacy expressions are limited to:
• Keeps

• Prevents

• Gives

• Repairs

All of which must provide mild efficacy

• Cosmetic products differ from active pharmaceutical 
ingredients, in that there is no claim that they can 
“cure”.  
• Consequently chemical ingredients used in cosmetic products 

are rarely biologically active.



PERSONAL CARE PRODUCT FORMULATION: 
TYPICAL COMPONENTS 



CHEMICAL INGREDIENT GROUPS

Gouin, T., van Egmond, R., Price, O. R., & Hodges, J. E. N. (2012). Prioritising chemicals used in personal 
care products in China for environmental risk assessment: application of the RAIDAR model. 
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CHEMICAL SPACE – 7000 CHEMICALS



ENVIRONMENTAL FATE LEVEL 1 MODEL 
CHEMICAL SPACE

Log KOW Gouin, T., Mackay, D., Webster, E., & Wania, F. (2000). Screening 
Chemicals for Persistence in the Environment. Environmental 
Science & Technology, 34(5), 881-884. 
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CHEMICAL SPACE – 7000 CHEMICALS



HUMAN RISK ASSESSMENT 



ENVIRONMENTAL RISK ASSESSMENT
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INTEGRATING HUMAN AND 
ENVIRONMENTAL RISK ASSESSMENT

• Common challenge related to linking exposure to the intrinsic 
toxicity a chemical may possess

• Need for efficient, reliable tools that enable accurate decisions regarding 
risk to be made

• NRC and risk assessment in the 21st century

• Rapid screening of large numbers of chemicals used in commerce

• Complementary use of in-vitro and in silico tools utilising high-throughput 
systems (i.e. ToxCast)

• ExpoCast

Strategic vision needed to better characterize exposure



“AGGREGATE EXPOSURE PATHWAY”

• Organizational framework for enhancing our mechanistic 
understanding of the processes that influence exposure to 
chemicals by individuals and environmental systems.

• Complementary/analogous to adverse outcome pathways (AOPs)

• Key difference AOPs are not chemical specific, AEPs are chemical 
specific
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Teeguarden et al. (2016). Completing the Link 
between Exposure Science and Toxicology for 
Improved Environmental Health Decision Making: 
The Aggregate Exposure Pathway Framework. 
Environ Sci Technol. 



EXPOSURE ASSESSMENT

• International Programme on Chemical Safety
“The process of estimating or measuring the magnitude, frequency, and duration of exposure to an 

agent, along with the number and characteristics of the population exposed.  Ideally, it describes the 
sources, pathways, routes, and the uncertainties in the assessment”

• Exposure to chemicals can be multi-faceted, influenced by 
differences in routes and duration of exposure.  

• Particularly relevant in assessing chemicals used in PCPs.  
• For instance, product categories include both ‘leave-on’ and ‘wash-off’ use 

scenarios, where depending on the nature of the product, exposure can vary 
between timescales of seconds to hours.  

• Key exposure routes include inhalation, dermal, oral, or a 
combination of routes.

• Need to consider variance in consumer use habits



CURRENT EXPOSURE ASSESSMENT

• Formulation effects poorly addressed within human 
health risk assessment

• Maximum inclusion level in product based on human safety data 
for individual chemical

• Absorption is based on conservative assumptions:
• Human health risk assessment assumes 100% systemically available

• Environmental risk assessment assumes 100% emitted to environment

• Exposure based waiving adopted when inclusion levels well 
below toxicological threshold concentration (TTC)



AEP FOR CHEMICALS USED IN PERSONAL CARE 
PRODUCTS (INTEGRATING HRA AND ERA)

Adapted from Teeguarden et al. (2016)



ILLUSTRATIVE EXAMPLE

• D5 (Gouin et al. Chemosphere, 2013)
• Volatile organic, highly hydrophobic

• Used in both leave-on and down-the-drain products



D5
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CONCLUSIONS

• Continuing challenges in assessing exposure of 
chemicals used in personal care products

• Need to develop robust exposure assessment strategy to 
better characterize and quantify associated 
uncertainties in relation to both HRA and ERA

• Adoption of AEP framework provides an effective 
organizational framework that helps to archive, identify, 
and communicate key chemical specific exposure events
• Critical in prioritizing addressing key data gaps needed for improved 

characterization of uncertainty

• Enables greater confidence in decision making process


