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Biopharmaceutical preparations are preserved by embedding the active ingredients in amorphous
lyophilized formulations containing additives, which provide higher storage stability. However, the exact
stabilization mechanism remains unknown. In this study, the free volume as an indicator of molecular
mobility was measured in complex lyophilized preparations containing various stabilizers by positron
annihilation lifetime spectroscopy to explore new possibilities for stability evaluation in pharmaceutical
products.
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