DATI PER LA PREDISPOSIZIONE DEL BANDO PER 1 BORSE DI STUDIO PER ATTIVITA’ DI RICERCA POST-LAUREA DAL TITOLO: “Production of 3D printed membrane structures for blood oxygenation” PRESSO IL DIPARTIMENTO DI INGEGNERIA CIVILE, CHIMICA, AMBIENTALE E DEI MATERIALI


Oggetto dell’attività di ricerca  

Extracorporeal membrane oxygenators (ECMOs) are medical devices used in intensive care units to support patients with severe respiratory or cardiovascular failure. Commercial ECMOs, typically composed of polymethylpentene (PMP) or polypropylene (PP) hollow fibers arranged in mat-like configurations, are affected by suboptimal blood-side fluid dynamics, limited O₂ and CO₂ mass-transfer rates, and poor material hemocompatibility, resulting in reduced device efficiency and patient survival rates.
In this context, the research project focuses on the fabrication of thermoplastic polyurethane 3D membrane structures with complex biomimetic geometries by combining syringe-based extrusion 3D printing with the phase inversion process. The effects of the main operating parameters on membrane morphology, printing accuracy and resolution, and overall structural mechanical resistance will be investigated in order to identify the optimal process conditions. The application of coatings will be evaluated by selecting materials and techniques suitable for the intended final use. In addition, the incorporation of specific fillers (such as metal-organic frameworks) into both the membrane and the coating, aimed at improving both their mechanical properties and gas permeability, will be investigated.
The resulting 3D structures will be characterized and compared in terms of gas mass-transfer performance by evaluating oxygen transfer rate and blood-side fluid dynamics, as well as hemocompatibility under both static and dynamic conditions.

