Astropharmacy: A case study evaluation of medical kits in space analogue missions
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Introduction. Since the inception of spaceflight in 1961, over 600 individuals have flown to space. In space, the microgravity environment leads to several physiological changes in the human body. These include muscle atrophy, bone density loss, fluid redistribution, altered cardiovascular function etc. It is crucial to ensure that safe and effective medical and pharmaceutical supplies are provided to our space explorers (1). Analogue space missions are used as a medium to undertake research in conditions simulating various aspects of the extra-terrestrial environment. 
Aims. This study explores the user experience of stakeholders (mission control staff and analogue astronauts) towards medication kits used in analogue mission with the aim to input into the redesign of the medication kit for the international space station (ISS).
Methods. Two analogue space missions were used for the case studies (simulating the remoteness of space and the extreme environment of the Lunar South Pole). Six case studies were developed by an expert panel: pelvic fracture, homesickness and anxiety, gastroenteritis, abdominal bleeding, fractured ankle and tension pneumothorax. Purposive samplings were used. Pre and post missions focus groups were conducted both in person and online focusing on the challenges of using the developed medication kits. Focus groups were transcribed verbatim and thematically analysed. 
Results. A total of four focus group discussions were conducted with 10 participants from medical backgrounds, 6 from the space sector and 4 analogue astronauts. Participants appreciated the detailed inventory of the medication kit, citing ease of ensuring there were sufficient medications for the mission. However, they noted that because the medications were repackaged to minimise storage it can be difficult to access or identify the correct medications. In terms of recommendations participants would like training specifically on medication use and safety. 
Discussion. Overall, this case study provided foundational data on key aspects while using a medication kit in an extreme environment. Future studies are in progress for a 30-country global analogue missions. 
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