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Abstract (300 word limit)
The aortic valve is no longer thought of as a passive entity but is now understood to be a biologically complex and active tissue throughout homeostasis and disease. The field is turning to sophisticated materials to further our understanding of aortic valve disease progression and to treat valve disorders. In this vein, this talk will highlight emerging materials for in vitro valve cell culture and in vivo therapy. 
First, a photoresponsive, poly(ethylene glycol) (PEG) based hydrogel has been developed with reversible mechanics to study the (ir)reversibility of myofibroblast activation during cardiac valve fibrosis. Leveraging this system, we have established hydrogel culture conditions that maintain quiescence in isolated valvular interstitial cells (VICs) and identified signalling pathways that regulate VIC myofibroblast activation. This work highlights the importance of considering the culture context when studying valve cell biology outside of the body and when treating valve disease in vivo.
In the second part of this talk, an injectable hydrogel for the treatment of valve disorders will be introduced. There is a growing understanding that the valve possesses the innate ability to compensate for pathological states in a range of valve disorders. However, signalling within the valve is often disrupted in the diseased state and positive biological feedback leads to acceleration of pathology. Local delivery of therapeutics or cells in order to modulate valve cell biology has the potential to abrogate or even reverse disease progression as an alternative to valve repair or replacement. This section will specifically focus on how we are leveraging a self-assembled, shear-thinning and self-healing injectable hydrogel for localized delivery of therapeutics and healthy cells.
In total, we aim to demonstrate how materials engineering and design can be employed to complement biology and surgical techniques in the understanding and treatment of valve disorders.
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