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Artificial Small Diameter Vascular Graft
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Failure of Artificial Small Diameter Vascular Graft
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Intimal hyperplasia

Problems of current
synthetic grafts:

* Lackofendothelial lining

 Mismatch of mechanical
properties



Polyvinyl Alcohol Small Diameter Vascular Graft
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Biochemical Modification to Improve Endothelial Healing
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Fucoidan Improves Vascular Endothelial Cell Adhesion
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Fucoidan Maintains Material Low Thrombogenicity
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Human Arterial Endothelial Cells Have Limited Migration Capability

Neighboring blood vessel
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* Most synthetic grafts are
only endothelialized at the
perianastomotic regions
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Using Topography Cues to Modulate Endothelial Responses

Cells interact with extracellular topography Crosslinking PVA
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Gratings Promote Endothelial Cell Directional Migration
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Graft implantation in Rabbit Carotid End-to-side Model
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Fucoidan and Gratings Improved In Situ Endothelialization
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Damaged microvasculature in myocardial infarction

Fibrotic tissue
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Cell transplantation therapy for promoting cardiac healing

Cell transplantation Animal-free matrix for cell transplantation
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HA matrix has suitable physical properties for VP transplantation
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Peptide screening workflow
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Screening of cell-adhesive peptides

d. Fluorescence reading
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Matrix modified with peptides are suitable for cell encapsulation
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Animal-free HA matrix supported VP engraftment in mice
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Polymer nanoparticles promoted sustained release of pro-angiogenic proteins
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Controlled release of VEGF using nanoparticles reduced cell dose
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Affinity-based release of therapeutic growth factors
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Release tuned through:

* Strength of affinity interaction (Kp)
* Concentration of binding ligand

* Hydrogel size and geometry

Teal et al. Chem. Mater. 2024, 36 (2), 614-641



Computational derivation of short protein binding peptide

Protein-protein complex Identify short peptide Affinity release
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Deriving short protein binding peptide for protein complex
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Temporal presentation of VEGF and PDGF during angiogenesis




Design binding peptide for sequential release of VEGF and PDGF
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Sequential release of VEGF and PDGF was achieved
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Ongoing work: Mechano-adaptive hydrogels to regulate vascular morphogenesis
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Ongoing work: Flow driven intimal hyperplasia
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Ongoing work: Vascular model to study flow-induced vascular disease

Disturbed flow stimulates the transition EC to
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