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What is the technology being studied?
● Platform approaches to restore elastic structure and mechanics of soft 

tissues compromised by injury/disease-initiated chronic enzymatic 
breakdown of elastic fibers and higher order structures (sheets, meshes)

Why is this topic significant?
● Elastic matrix breakdown and structural tissue failure is centric to disorders 

involving chronic imbalances between proteases and anti-proteases
● Example disorders include abdominal aortic aneurysms (AAAs), chronic 

obstructive pulmonary disease (COPD), pelvic organ prolapse (POP)
● Complexity of elastic fiber composition and importance to cellular signaling 

and health mandate cellular regeneration and repair of fibers
● Reversing pathophysiology is difficult: Adult/diseased cell types do not 

naturally regenerate or repair elastic matrix

● Nanomedicine and stem cell-based therapeutics
● In vitro 2-D and 3-D cell culture models
● In vivo rodent models of disease

What are the future directions of this research?
● New single point molecular targets for augmented regeneration
● Biomimetic matrix regenerative and theranostic platforms
● Machine learning tools to predict elastic tissue failure
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