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Abstract

The ability of tissue-engineered scaffolds to be interactive with cells is desirable in
directing certain cellular behaviors. To investigate the role of substrate topography in wound
healing, we developed electrospun silk nanofibers into nonwoven and aligned patterns and
evaluated their influence on the cell morphology and cell migration. Using real-time
imaging, we have demonstrated that most cells from suspension adopted an elongated
morphology immediately upon cell attachment on the aligned pattern, whereas a few cells
on the nonwoven pattern showed the same response on isolated, individual nanofibers. To
simulate the migration of skin cells from the wound appendage, microcarrier beads were
used to deliver cell monolayers on both patterns. The cells showed to migrate along tracks
of individual nanofibers with relatively similar migration velocities. However, only the cells
on aligned pattern exhibited the persistence in directional migration until confluence.
Concomitant to the orientation of cell shape, intracellular actin filaments of individual cells
within the monolayers also aligned parallel to nanofibers. Taken together, the incorporation
of such directional guidance on the surface of wound dressings and skin grafts may be

useful in facilitating cell migration and re-epithelialization process.
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