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To improve the structural integrity of insulin during storage and transportation, the degradation of insulin under various conditions and with specific additives was analyzed. Prior studies have reported combining specific cyclodextrins with insulin improves insulin’s structural integrity while also preventing the formation of insulin amyloid fibrils. We report that a combination of Forthyoside A and bovine insulin prolonged the preservation of insulin and minimization of insulin amyloid fibrils under less-than-ideal conditions. Bovine insulin was incorporated into a phosphate buffer (pH 7.2) with the presence and absence of Forthyoside A, respectively. Each sample consisted of 25 mm phosphate buffer (pH 7.2), 0.5 mg/mL insulin. To test the viability of the insulin when combined in the solution, UV spectroscopy at 280 nm was determined from the stock insulin and the diluted insulin in the sample to ensure the insulin remained soluble. Samples were then either heated to 80°C for 24 hours, shaken on a Gyratory shaker for 2.5 days, or heated above 80°C with shaken for 24 hours, respectively. After these adverse conditions were applied to the solutions, amyloid formation was quantified by visible observation of turbidity and observation through a spectrophotometer at a range of 200 to 800 nm with substantial peaks at 280 nm. The change in concentration of soluble insulin was determined using the absorbance at 280 nm. Once amyloid fibril formation was confirmed after heating, shaking, or heating with shaking, respectively, new samples were made at the same proportions and combined with 300 mmol Forthyoside A. The same conditions of heating, shaking, or heating with shaking were applied to these samples. Initial results with Forthyoside A indicate that insulin is more stable and soluble upon the addition of Forthyoside A compared to without. The addition of specific cyclodextrins or Forthyoside A to insulin provides a promising avenue of research that can provide a safer and more efficient additive to synthetic insulin used by patients for diabetes mellitus worldwide. 
