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Polyurethane is a family of tough and compliant thermoplastic elastomers with linear segmented structure composed of hard and soft segments. Most polyurethanes are not biodegradable. Besides, the conventional processing of polyurethane involves the use of a significant amount of organic solvent. Here we successfully synthesized a series of biodegradable polyurethane in the form of nanoparticles from water-based processes. The mechanical properties and degradation rate of the polymers could be modulated by changing the hydrolysis prone polyester macrodiols in the soft segment and adjusting their ratios. When implanted in rats, they degraded partially in a month and demonstrated equal or lower foreign body reaction than the conventional polylactide polymer. They showed good blood compatibility and did not provoke harmful reactions on macrophages and endothelial cells. Moreover, they could be conveniently fabricated into microspheres, sponges, fibers, and scaffolds. With excellent elastic properties and biocompatibility as well as various biodegradation rates and forms, we consider the water-based biodegradable polyurethane a series of smart materials with potential biomedical applications.
