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Esophageal diseases may require resection of the damaged portion.
Current standard of care requires the replacement of the esophagus with
stomach or the intestine.1 Such procedures have high rates of mortality
and morbidity and highly affect the quality of life of patients.2 A tissue
engineering approach that allows for the regeneration of esophageal
tissues would have significant clinical application. In this study, we
describe a bioengineered construct that is comprised of a synthetic
scaffold laden with autologous cells that can be surgically implanted to
guide regeneration of the esophagus.
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 Fig. 3. Scaffolds are elastic and durable.

 Fig. 4. Plasma treatment alters the surface chemistry of the
scaffold.

 Fig. 5. Plasma treatment increases oxygen, reduces carbon on
the surface of the scaffold.

 Fig. 6. Adipose-derived mesenchymal stem cells (aMSCs)
grow on the scaffolds and release growth factors and cytokines
associated with tissue regeneration.

 Fig. 7. aMSCs on the scaffolds release extracellular matrix
proteins.

 Fig. 8. After 2 months, the implanted 6 cm scaffold carrying
autologous aMSCs has supported the growth of the esophagus,
closing a 4 cm long full thickness circumferential resection.

 Fig. 9. Epithelial regeneration in the esophagus, 2 months
after implantation of the scaffold carrying autologous aMSCs.

 The bioengineered construct robustly combines autologous cells with a
synthetic scaffold.

 The individualized, combination device supports the regeneration of
full thickness circumferential defects after esophageal resection in a
preclinical, large mammal model.

 Fig. 1. Synthetic scaffolds are composed of an interconnected
porous network of randomly oriented fibers.

 Fig. 2. Electrospun scaffolds retain minimal levels of solvent,
are thermostable and wettable.
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