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1. Summary of the impact  
 

The cosmetics industry has a highly significant economic impact in the UK and globally. In order 

to assist with the safety evaluation of ingredients in cosmetic products we have developed a variety 

of computational approaches linking chemical structure to potential harmful effects. In addition, 

the COSMOS Database has provided a rich source of repeated dose toxicity data that has been 

utilised to update the Threshold of Toxicological Concern (TTC) concept. The computational 

models and TTC have been recognised by international regulatory authorities for their impact on 

the risk assessment of cosmetics ingredients. 
 

2. Underpinning research  

 

Since the implementation of the 2013 ban on animal testing of cosmetics ingredients in the 

European Union, many other countries and regions have followed suit (Brazil, California etc.). As 

a result, safety assessment of cosmetics ingredients requires non-animal methods, which are 

acceptable to both regulatory and industrial bodies. LJMU has been at the forefront of developing 

computational methods that assist in the evaluation of cosmetic ingredients. 

 

For over 25 years, LJMU has been a world leader and innovator in the application of knowledge 

from chemical structure and the implementation of computational methods (e.g. QSAR and read-

across) to predict the effects of chemicals on human health. More recently, LJMU led the 

COSMOS Project (2011-2015) as part of the SEURAT-1 cluster, which developed alternatives to 

assess the safety of cosmetics ingredients [R1]. A key focus the COSMOS Project was the 

development of a database of safety data (such as No Observable Effect Levels (NOELs)) for 

cosmetics ingredients. LJMU led activities in data collection and evaluation in COSMOS. The 

resultant database, COSMOS DB, is freely available and maintained as a significant output from 

the Project. COSMOS has more than 80,000 chemical records with more than 40,000 unique 

structures. Importantly, there are data from in excess of 12,000 toxicity studies, across 27 

endpoints for more than 1,600 compounds. The database has become a fundamental source of 

information on the safety of cosmetics ingredients, as well as the basis for further analysis and 

modelling [R2].  

 

Data from the COSMOS project have underpinned the derivation and update of Thresholds of 

Toxicological Concern (TTC) values for cosmetics ingredients. LJMU co-ordinated careful curation 

of the data through collaboration with scientists from industry and regulatory agencies. For the 

Repeated Dose Toxicity data included in COSMOS DB, thorough analysis was made to create the 

dataset of NOEL values from which the TTC value was derived [R3]. LMJU performed analysis of 

the dataset, enriched with cosmetics ingredients and materials, and confirmed it as being suitable 
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to make a risk assessment of ingredients in low concentration, negating the need for any further 

assessment (and hence animal or other tests). This approach was extended to make it relevant 

for the dermal route of exposure, as is common with most cosmetics [R4].   

 

Further analysis of the COSMOS database was undertaken and these repeated dose toxicity data 

and informatics structure enabled a detailed assessment of the chemistry that underpins organ 

level toxicity. This has been organised in accordance with the respective Adverse Outcome 

Pathways (AOPs), the AOP paradigm having been endorsed by the Organisation of Economic 

Cooperation and Development (OECD). Structural alerts focussing on mechanisms of action for 

liver toxicity have been developed which allow for the identification and grouping (hence a 

precursor for read-across) of compounds with the potential to act as mitochondrial toxicants [R5]. 

Work arising from the COSMOS Project and LJMU has enabled improved reporting of use of read-

across and computational models [R6].  
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4. Details of the impact  

 

The European cosmetics and personal care market is the largest in the world with €78.6 billion 

retail sales in 2018, supporting over 2 million jobs directly and indirectly. The safety of cosmetics 

products must be assured; however, legislation has banned the traditional means of obtaining 

information through animal testing. Thus, there is a requirement for new methods in the safety 

assessment of cosmetics. The COSMOS Project supported this requirement by providing access 

to existing data and computational models through the development of the COSMOS DB, the 

creation of cosmetics materials enriched TTC values, and models for the screening of compounds 

for liver toxicity. These initiatives have built on several decades of work by Cronin, Madden, Enoch 

in the area of data compilation and curation and in silico model development.  

 

COSMOS DB is a publicly available resource for toxicological information with a focus on data for 

cosmetics ingredients. Since the end of the COSMOS Project in 2015 it has been maintained by 

Molecular Networks GmbH (Nürnberg, Germany) and has over 2,800 registered and regular users 

[Corroborating Source 1, (CS1)] including manufacturers of cosmetics products. It is used by 

regulatory agencies, for instance the data from COSMOS DB has been included in the US EPA’s 

Chemistry Dashboard and Japan NITE’s HESS databases [CS2]. Due to the quality of the 

information and curation, the COSMOS DB has been recognised by the European Union’s 

Scientific Committee on Consumer Safety (SCCS), the expert group that provides opinions on the 

health and safety risks of non-food consumer products including cosmetics [CS3].  

 

The COSMOS DB is continually being extended through the COSMOS DataShare Point which is 

led by Cronin [https://www.mn-am.com/projects/cosmosdatasharepoint]. This initiative has led to 

a significant increase in the number and type of data, as well as inventories, held within COSMOS 

DB since the end of the COSMOS project, with significant donations from NITE (Japan), 

Cosmetics Ingredient Review (US) and KCII (Korea). Biannual meetings are held for users in 

Europe and the US respectively (with further outreach to South Korea and Japan). COSMOS DB 

is also being sustained through major investment from Cosmetics Europe’s Long Range Science 

Strategy. The approaches formulated in COSMOS (e.g. the database, TTC, read-across) have 

been a major influence in Cosmetics Europe’s strategy for systemic toxicity assessment based on 

non-animal approaches [CS4, CS5].  

 

COSMOS DB itself had a major revamp in 2020 to allow for a more flexible software architecture 

and, more significantly, the inclusion of models for toxicity prediction. The models included those 

from the LJMU group for the identification of potential toxicants. These models have been 

documented and disseminated by EURL-ECVAM DB-ALM ensuring widespread uptake [CS6]. 

Taken as a whole, these models, or compilations of structural alerts termed profilers, are able to 

identify potentially toxic molecules directly or through category formation and read-across. Cronin 

et al undertook a number of case studies applying techniques, such as read-across, to groups of 

compounds relevant to the cosmetics industry. These studies were reviewed by the OECD with 

recommendations that the profilers will assist in the reduction of uncertainties associated with the 

models and their use as New Approach Methodologies [CS7].  

 

The outputs of the COSMOS Project in terms of TTC are noted by the SCCS through their opinions 

[CS3] and recognised as a viable method in Next-Generation Risk Assessment [CS8]. In addition 

they form the basis (or lowest Tier) of strategies employed by the cosmetics industry to assess 

the safety of ingredients, e.g. International Cooperation on Cosmetics Regulation (ICCR) utilises 
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this approach in its Next-Generation Risk Assessment strategy allowing it to be more firmly based 

on exposure to an ingredient [CS9]. In addition, a further major output of the SEURAT-1 Project, 

an ab initio workflow for chemical safety assessment, makes use of COSMOS DB, the updated 

TTC and the models from COSMOS. The ab initio strategy, or chemical safety assessment 

workflow based on exposure considerations and non-animal methods, has been reviewed by 

OECD which highlighted the possibilities for using multiple data streams for safety assessment 

decisions [CS10] 

 

Overall, the outputs from the COSMOS Project have been recognised by SCCS and ICCR for 

their role in the safety assessment of cosmetics across Europe and beyond without the use of 

animals. In addition, they have allowed for a dialogue and interchange to be achieved with 

government agencies. 
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