Introduction of sustainable organ bath pharmacology experiments for continued experiential learning in Science. 
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Introduction. Dose/concentration-response relationships are one of the fundamental core concepts that all students of pharmacology must learn. Traditionally, animal tissue-based organ bath experiments have been used at universities globally to demonstrate the concentration-response relationship of agonists and the function of antagonists. Increasing difficulty in obtaining ethical approval for the use of small animals for teaching purposes has led to abandonment of this experiential education practice across many pharmacology schools. Considering the 3R principles, cryopreservation of secondary use organ tissues may provide a sustainable alternative.
Aims. To develop a sustainable approach to animal organ bath pharmacology experiments using cryopreserved tissues obtained from meat industry cattle for use in foundational pharmacology practical laboratory teaching. 
Methods. Tracheae were collected within 30 minutes of euthanasia from cattle used in the meat industry. Ethical approval was not required from the University. Tracheae were placed in ice-cold HEPES (10 mM)-buffered saline for the 1.5-hour transit back to the laboratory.  Smooth muscle was dissected from the tracheae, cut into ~15x3 mm strips then cryopreserved in 10% DMSO containing M199-based freezing media at -80C for up to 12 weeks. ~170 tracheal strips could be dissected from two tracheae.  Tissues were rapidly defrosted in prewarmed (37°C), carbogenated (5% CO2 in O2) Krebs-Henseleit medium prior to set up in organ baths (Danish Myo Technology). Cumulative physiological responses to acetylcholine alone and in the presence of atropine were used to generate concentration-response curves. 
Results. Pharmacodynamic testing by students using acetylcholine (0.01-1000 µM) showed reproducible EC50 values of ~17 µM (95% CI:15-19 µM). 3, 10 or 30 nM atropine caused concentration-dependent rightward shifts of the acetylcholine concentration-response curves. The experiment has been effectively implemented within the MEDS2002 and PCOL2021 Foundations of Pharmacology second year units of study (500-600 students) for past 6 years. 
Discussion. Approaches to preserving essential educational experiences should be carefully considered in curriculum decision-making. Animal-based organ bath experiments using cryopreserved tissues remain a viable, scalable and valuable tool for teaching core concepts, experimental design, analysis and ethical practice within pharmacology.
