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The device and method to guide
endothelial cell assembly

Stanford researchers have created a device with defined parallel-oriented fibrillar
nanostructure that can control endothelial cell alignment along the direction of the
fibrillar nanostructure. This device comprises collagen matrices and threads
manufactured from solutions of clinical grade monomeric collagen in fibrillar form
with regularly sized aligned fibrils, crimps, and angular distribution. The device and
the process of orienting endothelial cells on the device mimic the effect of shear-
induced cellular alignment in the ability to control cell morphology as well as cell
function. Applications for this invention include bypass graft, AV shunt, implantable
device, and bilayered graft.

On-going research:
Continuing to investigate the role of aligned collagen matrix proteins in modulating
endothelial morphology and function.

Figure:

Figure Description: Endothelial cell morphology on aligned nanofibrillar collagen.
Immunofluorescence staining of phalloidin (green) staining of cytoskeletal protein F-
actin. Arrow denotes direction of collagen fibril assembly.



Applications
Bypass graft- Endothelial cells at sites of anastamoses of bypass grafts are
generally not aligned, which can promote the adhesion of lipogenic proteins or
monocytes and thus lead to occlusions within the graft. By restricting the
alignment of endothelial cells using fibrillar collagen matrix, the endothelial
cells may be less prone to monocyte adhesion and may have improved
patency.
AV shunt
Implantable device -  Endothelial cells implanted to induce/stimulate/improve
angiogenesis at the sites of compromised circulation, when delivered in a
suspension format, usually do not survive long enough to exert any beneficial
effects. Delivery of endothelial cells on fibrillar collagen thread improves their
survival and may improve their angiogenic potential.
Bilayered graft.  Endothelial cells lining the interior wall of blood vessel are
aligned along the vessel, while the smooth muscle cells comprising the outer
layer of the vessel are helically aligned around the vessel axis. A bilayered graft
with interior layer having the fibril alignment along the vessel axis, and the
outer layer having a helical fibril alignment will provide guidance for endothelial
cells to align inside the graft along its axis and for the smooth muscle cells on
the outer surface of the graft to align in a helical orientation to the vessel axis.
Aligning both endothelial and muscle layers according to their natural
topography may improve patency and hoop strength of the graft. This model of
the vessel may also be important for in-vitro study (e.g. drug discovery, device
testing, etc.).

Advantages
Mimics the effect of shear-induced cellular alignment in the ability to control
cell morphology as well as cell function.
Aligned collagen matrices reduce monocyte adhesion.
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