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Abstract 

Future implantable cardiovascular devices should be a multi-targeted, synergistic combination of (i) 
structural repair (ii) active assistance and (iii) biological therapy. This seminar will focus on representative 
implantable cardiac devices that I have worked on in each of these three areas, each addressing an 
identified shortcoming of existing technologies. In terms of structural repair devices, I will discuss a 
minimally invasive delivery system for atraumatic repair of intracardiac defects. As regards active assist 
devices I will discuss the modelling and design of a bioinspired soft active material technology that 
enabled the fabrication of a robotic direct cardiac compression device whose design mimics the 
orientation of the heart muscle. In vivo testing of this device has demonstrated that it is possible to 
improve cardiac output without the need for a blood-contacting approach in an acute heart failure animal 
model. Building on the platform of soft robotic approaches to enhance organ function, I will discuss 
pediatric cardiac assist devices and mechanical devices to enhance respiratory function. Lastly, to 
illustrate examples of enhanced biological therapy, I will discuss the use of biomaterials as vehicles for 
cell delivery and a targeted, refillable bio-implant for increasing retention of therapy in the heart, which 
enables repeated local administration of biological or pharmacological delivery, and some preliminary 
steps to combine these mechanical and biological therapies in order to improve delivery of drugs and 
modulate the host response. 
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