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General Context 
The MSc in Cosmetic Science is the first programme of its kind in the United Kingdom, its aim being to train scientists in the skills needed to undertake a career in the cosmetics industrial sector. The programme attracts an average of 40 students per year, approximately two-thirds of whom come from overseas. A key aspect to the programme is its close ties with multiple industrial partners, including Unilever and Croda International – these ties enable approximately half of the cohort to undertake their summer research project on placement. Thus, it is extremely important that the programme’s curriculum is informed by the latest research from within the cosmetics sector. As part of this curriculum, students cover chemical safety assessment of cosmetics ingredients and the implications of the ban on animal testing brought in by the European Union in 2013. The aim of the teaching is to ensure the students understand how the ingredients in a cosmetic product can be used safely without animal testing and, specifically, the role computational methods have in this process.  
Specific Project 
The Chemoinformatics Research Group at LJMU has an international reputation for the development of computational methods for the prediction of harmful effects of chemicals, without the use of animals, as required traditionally. This reputation has been built up through the involvement in many European Union (EU) and industrially funded projects across the cosmetics and agrochemical sectors. Of specific relevance to this case study is the Chemoinformatics Research Group’s involvement in the development of the Organisation for Economic Co-operation and Development (OECD) QSAR Toolbox [1]. The Toolbox is a computational platform for the prediction of chemical toxicity, whose development is funded by the European Chemicals Agency (EChA) and coordinated through the OECD. The former being the regulatory agency with responsibility for the safe use of chemicals within the EU, including those used in the cosmetics sector [2]. Importantly, chemical safety scientists within the cosmetics sector, such as those at Unilever, make widespread usage of the OECD QSAR Toolbox.
To make predictions of chemical toxicity, the OECD QSAR Toolbox features large databases of existing toxicological data (typically from historical animal testing) and so-called ‘profilers’ that can identify chemical features associated with specific types of toxicity. The Chemoinformatics Research Group has developed four of these profiling schemes [3-7] all of which are relevant to the prediction of toxicity within the cosmetics sector. 
Impact on Curriculum 
The research into computational methods for non-animal chemical safety assessment outlined above has led to the development of a module entitled ‘Safety-Based Decision Making’ within the MSc in Cosmetic Science programme. Within this module the principles of chemical safety assessment as applied in the cosmetic sector are outlined, with a particular focus on how computational approaches are used in industry to obtain information without recourse to animal testing. Importantly, the module teaches students how to use the OECD QSAR Toolbox to assess the likely skin sensitisation hazard (where hazard is defined as whether a chemical can elicit an allergic response in the skin or not). This involves the use of several of the profilers developed by research from the Chemoinformatics Research Group at LJMU. In addition, the module also outlines the importance of weight of evidence when making computational predictions of toxicity.  In doing this it makes use of other industry standard pieces of software to support the predictions from the OECD QSAR Toolbox. The overall outcome is that graduates from the MSc in Cosmetic Science understand the use and importance of computational methods to predict toxicity, thus giving them hands-on experience of the key tools used in the cosmetics sector.
Module feedback
The success of our approach to research-informed teaching in the ‘safety-based decision making’ module is evidenced by the student feedback, from the academic year 2023-24, which received the maximum overall satisfaction score. The overall pass rate for the module was 100%, with a mean mark of 72%. Further data indicated that over 90% of the students thought that the module challenged them to think more deeply about the subject area. In addition, 80% of the students indicated that they understood the contributions of different communities and background research to the subject. Both outcomes indicate that the students were engaged with the subject area and understood how research (including key work from LJMU scientists) played a key role in advancing the move away from animal testing in the cosmetic industry.   
Broader Change 
A key impact that the research-informed teaching in the ‘Safety-Based Decision Making’ module brings to the students our MSc students is the multi-disciplinary effort that is required to replace animal testing in the cosmetic industry. In addition, the module gives the students an opportunity to gain experience of the types of computational tools used as part of this effort – importantly, being taught by researchers directly involved in their development at a global level. Finally, the teaching in this module also enables students to see an alternative employment route within chemical safety assessment (as opposed to a formulation scientist) within the cosmetic industry, an area in which industry requires well-trained scientists.
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