Alternatives to Animal Models in Teaching Pharmacology Core Concepts– An Educators’ perspective 
Rahini Ragavan, Antony Vinh, Michael De Silva, Ross D O’Shea and Elvan Djouma. Department of Microbiology, Anatomy, Physiology and Pharmacology, La Trobe University, Bundoora, VIC, Australia
Introduction. Core concepts in pharmacology are traditionally taught with the use of animal models. Increasingly, there has been a growing emphasis on finding alternatives across both drug discovery and development, as well as tertiary education. This is due to many factors including consideration of the “3R’s”, to replace, reduce and refine the use of animals for teaching and research. 
Aims. To design and develop a series of authentic workshops and practicals to introduce and consolidate the core concepts of pharmacology to third year biomedical science students undertaking a new major in physiology and pharmacology at La Trobe University, without the use of animal models. 
Methods. We conducted a literature review on the use of non-animal models for teaching pharmacology core concepts and categorised the results according to a collaborative consensus on how effective the teaching tool would be to the student versus the feasibility and cost of resources. 
Results. We designed and developed two practicals that used computer simulations and cell-based assays to consolidate student understanding of pharmacodynamics and autonomic nervous system pharmacology. For other core topics (pharmacokinetics, central nervous system pharmacology, drugs of abuse, poisons and toxins and adverse drug reactions), we developed a series of two-hour interactive workshops. This involved the incorporation of individual quizzes, team-based worksheets, group discussions, case studies and industry-based applications.
Discussion. Students engage and learn better when the content and assessments are authentic and contain real world applications. Globally, research and development priorities are moving towards non-animal models in medical product development. Thus, our practicals and workshops are focussed on providing students with authentic experiences to equip them with the skills required for employability in the medical and pharmaceutical industry. Active learning in workshops and practicals has been shown to enhance student knowledge and engagement. Feedback and evaluation from students post-delivery will enable us to implement further changes for subsequent curriculum delivery.
