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	Title: 3D-printing of aerogels for biomedical applications
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	Abstract: Additive manufacturing is a promising tool to obtain materials with customized shape and composition. 3D-printed aerogels are particularly interesting as scaffolds for regenerative medicine given the extracellular matrix-mimicking nanostructure of these materials. Aerogel particles obtained by drop-on-demand printing technology are also especially advantageous as carriers of bioactive compounds given their homogenous particle size and reproducibility. In this work, the technological combinations of aerogels with 2D- & 3D-printing technologies are evaluated to obtain advanced materials for two biomedical applications: pulmonary drug delivery1 and personalized scaffolds2. Alginate gels were obtained by inkjet 2D-printing and extrusion-based 3D-printing following an ionic (Ca2+) gelation mechanism. Gels were dried using supercritical CO2 (120 bar, 40ºC, 5 g/min) for 4 h. The obtained aerogels in the form of microspheres and of personalized CAD 3D-designs were evaluated regarding their physicochemical and biological properties. Using this approach, aerogels with material design control in the 2D (particle diameter) and 3D (CAD-patterns) dimensions were obtained. On one hand, dual-porous aerogel scaffolds obtained by 3D-printing were bioactive, biocompatible and with personalized shape. On the other hand, aerogel inkjet printing resulted in porous microspherical drug carriers with excellent reproducibility, narrow particle size distribution (24±4µm) and suitable release profiles for pulmonary delivery. Overall, the herein presented drug products and medical devices produced by combined aerogel and printing technologies show superior properties for pulmonary drug delivery and personalized regenerative medicine. References: 1. Chem. Eng. J., 357 (2019) 559-566. 2. Mater. Sci. Eng. C. 131 (2021) 112525. AcknowledgmentsWork supported by MICINN [PID2020-120010RB-I00], Xunta de Galicia [ED431C 2020/17], AEI and FEDER funds. Work carried out in the framework of the COST Action CA18125 (AERoGELS), funded by the European Commission. A.I.-M. acknowledges to Xunta de Galicia for her predoctoral [ED481A-2020/104] research fellowship. 
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