Bridging basic science and big data for drug repurposing research 
Natalie L Trevaskis1. Monash Institute of Pharmaceutical Sciences, Monash University1, Melbourne, VIC Australia. 
Introduction. The goal of drug repurposing research is to take a drug that has completed safety and efficacy testing, and redirect it for a new therapeutic purpose1. Estimates suggest that up to 75% of drugs could be repurposed2. 

Aims. This presentation will highlight opportunities (including big data) and challenges to bridging the gap between basic science and clinical translation of repurposed drugs.
Methods. Three case studies from our lab will be presented: COX-2 inhibitors for type 2 diabetes, lipase inhibitors for acute pancreatitis (AP), and repurposed drugs with anti-viral activity against SARS-Cov2. The challenges we have encountered to progress these toward the clinic will be discussed.
Results. Recently we identified that dysfunction of the COX-2 pathway leads to insulin resistance in mice through promoting mesenteric lymph leakage, and that a COX-2 inhibitor could reverse lymph leakage and insulin resistance3. This led us to complete a nation-wide cohort study using an Australian diabetes registry which found that COX-2 inhibitor use is associated with decreased risk of diabetes treatment intensification when compared to mild opioids4. In AP, we found that administration of the lipase inhibitor orlistat in a novel orally bioavailable formulation reduced disease severity in rodents5. The patented formulation is progressing to clinical trials in dogs and human patients with AP. Finally, we contributed to a large effort to downselect drugs that showed promise for drug repurposing efforts against SARS-CoV26.
Discussion. Across these efforts to repurpose drugs, common challenges existed. First, there were pharmacokinetic-pharmacodynamic (PK-PD) considerations: What would be an appropriate dose, route, formulation and dosing schedule to ensure adequate drug concentrations in target tissues? Would the current clinically approved dosing regimen be efficacious and safe? Would pre-clinical and clinical safety studies need to be repeated? Next, there was consideration of intellectual property, market potential, finances, clinical and regulatory pathways, clinical equipoise and the need for clinical grade formulation manufacture. To begin to overcome these issues, it has been vital to collaborate with experts in these discrete areas such that the promise of drug repurposing may be realised.
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