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A VASCULARIZED  BIOLOGICAL SCAFFOLD WITH ARTERIAL AND VENOUS PEDICLES
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Objectives: The goals in tissue engineering include the replacement of damaged or missing tissues. To overcome initial tissue mass loss, improved vascularization of the graft  is essential.  Background: Small-intestinal-submucosa  (SIS) has been shown to be a unique biomaterial that induces specific regeneration. We have established techniques to harvest a small bowel segment including its functional pedicles. The mucosa was removed mechanically followed by a chemical   acellularization,  resulting in a vascularized biological matrix.   Methods: Pentachrome staining: Samples were stained for proteoglycans in alcian-blue followed by nuclear staining with Weigerts-Fe 2+-hematoxilin. Elastic fibers were stained with Crocein-acid-fuchsin, whereas Collagen were stained yellow in saffron-du-Gatinais. Immune-histochemistry was performed to characterize reseeding. Therefore  cell type specific mAB were used. Biotin-SP-conjugated secondary antibody, and immunoperoxidase ABC kit, and chromogen Diaminobenzidine was used. Repopulation:  The acellular scaffold was populated with various primary cell types such as neonatal rat cardiomyocytes. Reseeding was performed in a perfusion bioreactor  for up to 21 days. Results: We have established the preparation of  vascularized segments of small bowel including its functional arterial and venous pedicles. The mucosa could be removed mechanically by preserving the SIS/muscularis, followed by an chemical acellularization. In all experiments  acellular vascularized scaffolds with well preserved and crosslinked collagen fibers and elastic fibers were verified by a pentachrome staining. The acellular intramural capillary-network and  the arterial and venous pedicles could be repopulated with an endothelial-cell-monolayer. Simultaneously, SIS/muscularis-scaffolds could be reseeded with various primary cell types e.g. cardiomyocytes.
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