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Rotator cuff tears are one of the most common injuries of the musculoskeletal system and especially prominent in the aging population. Re-tearing remains a significant clinical problem and surgeons are increasingly using scaffolds to augment repairs. However, many scaffolds overlook the underlying biological healing processes. Recent advances in electrospinning have produced nanoscale fibres, similar to collagen fibrils in tendons, which provide a better environment for cell proliferation and attachment. We hypothesised that electrospun fibers could promote a healing response in patient-derived tendon cells (tenocytes).

In this study, the cellular response of healthy hamstring and diseased rotator cuff tenocytes was examined on electrospun and flat polydioxanone scaffolds. On designated time-points, these were subject to tensile testing and failure forces were compared as well as cell proliferation, morphology and gene expression. On day 6, electrospun scaffolds seeded with rotator cuff tenocytes were significantly stronger than those seeded with hamstring tenocytes (p≤0.05). However, cell-seeded scaffolds failed at similar forces to no-cell controls. On days 6 and 12, electrospun scaffolds promoted greater proliferation of rotator cuff tenocytes and hamstring tenocytes compared to flat scaffolds. On days 6, 12, and 18 electrospun scaffolds significantly influenced cell morphology. No significant differences in gene expression was observed. Our results demonstrate that electrospun scaffolds can positively influence cell proliferation, morphology, and scaffold strength. This is particularly true for diseased rotator cuff tenocytes in the short-term. This influence was not shown in mechanical properties, but a difference may be observed when using larger scaffolds on a clinically relevant scale.
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