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Abstract: Recent advancements in minimally invasive medical applications have led significant 
progress in the field, including lower-profile structures, enhanced multifunctionality, improved 
biocompatibility, and innovative hybrid biomaterial designs. Translational medical devices, such as 
stents, stent grafts, coils, shunts, and microsensors, require rigorous design processes, advanced 
manufacturing, and comprehensive preclinical validation to ensure their safety and effectiveness. This 
presentation will discuss recent research efforts focused on the design, manufacturing, and functional 
evaluation of these devices. Through in vivo preclinical studies involving both small and large animal 
models, the practical applicability and safety of these novel medical devices have been 
demonstrated. Highlights of this presentation include four innovative devices: (1) a novel 
neurovascular devices for the treatment of cerebral aneurysms, (2) a microsensor-embedded 
coronary artery stent designed to monitor in-stent restenosis (ISR) progression, (3) smart stent grafts 
engineered for the treatment of  non-compressible torso hemorrhage and for optimizing organ 
procurement in donation after cardiac death (DCD), and (4) a soft ventriculoamniotic shunt for the 
treatment of fetal aqueductal stenosis. The successful translation of these technologies has the 
potential to greatly improve patient outcomes, enhance quality of life, and contribute to a reduction in 
healthcare costs associated with disease and injury management.
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