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Novel Functional Bladder Tissue Engineering:
Silk Scaffolds and Induced Pluripotent Stem Cells

Impact on Care

= 400 million people worldwide suffer from bladder dysfunction.

= |n several different urologic conditions, the urinary tract is anatomically or
functionally obstructed, resulting in bladder decompensation and
consequently, urinary incontinence and renal damage.

» Treatment requires major surgical intervention with bladder augmentation
to lower intravesical pressure, improve compliance, achieve urinary
continence, and protect renal function.

= |nvasive bladder carcinoma requires radical cystectomy with urinary
diversion.

» Bladder augmentation and urinary diversion rely on incorporating bowel
segments into the urinary tract. These current techniques are plagued by
complications and the need for a better solution is critical.
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Abstract

Due to the lack of optimal clinical therapies for the treatment of
bladder dysfunction, the overall goal of this study will be to develop and
evaluate novel approaches for functional tissue engineering (FTE).

FTE combines the principles of cell biology, materials science, and
engineering to construct biological substitutes that will restore and
maintain normal function in target tissues. Biomaterial scaffolds provide a
defined microenvironment that promotes functional tissue regeneration
and/or repair. There is a multitude of biomaterials that are available; a
bladder-optimized one has not been identified. Tissue scaffolds are
populated with cells specific to the target tissue. In bladder tissue
engineering, autologous cells derived from a bladder biopsies engrafted
onto polyglycolic acid (PGA)/collagen hybrid scaffolds have already been
described in a small clinical series. However, this biomaterial has not
undergone rigorous testing for compatibility with bladder function, and
these cells are derived from diseased bladders and may not be
appropriate. In addition, in the case of bladder cancer, the use of
autologous cells is contraindicated. While these pioneering efforts have
provided fundamental methodology and proof of the translational
potential of bladder tissue engineering, a patient-specific and non-
diseased cell source and an optimal scaffold material for bladder
regeneration have not been elucidated. We propose to utilize silk-based
biomaterials in combination with induced pluripotent stem cells to address

the critical need for functional bladder tissue replacement constructs.
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