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The goal of this study is to optimize thermostable formulations of influenza vaccine to be used and delivered with microneedle patches. Thermostable formulations of vaccine are less reliant on cold chain transport and storage and will lead to cost and energy savings. Fabrication of influenza vaccine microneedle patches involves drying of vaccine in the patches, which can alter the molecular structure of the vaccine and lead to decreased activity. Before drying, replacement of phosphate buffered saline with an ammonium acetate buffer as well as the addition of other excipients such as polysaccharides and amino acids increased stability and helped retain vaccine activity. It was also found that drying the vaccines on PDMS resulted in greater stability as opposed to drying on stainless steel, while drying in the presence of surfactants was detrimental to stability and rendered the vaccine less effective. Lastly, microneedle patches formulated with a combination of calcium heptagluconate and arginine showed no loss in stability, even after drying and storage of the patches for six months at room temperature. The best retention of vaccine activity and stability resulted from combinations of various stabilizers, and this holds true even when stored for long periods of time. By combining stabilizers in the proper amounts, it is possible to drastically increase the thermostability of vaccine delivered by microneedle patches. This will allow vaccines to retain function even after drying and exposure to a wide range of temperatures and external conditions. Effectively implementing this concept can lead to elimination of cold storage and transport while maintaining optimal vaccine activity.
