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Abstract: The intervertebral disc (IVD) is a fundamental component of the spine and has a vital 
contribution to its biomechanics. It plays a major role in the flexibility of the spine by allowing 
bending, flexion and torsion and is divided in two macroscopically different tissues, the Nucleus
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pulposus (NP) in the center and the surrounding Annulus fibrosus (AF). IVD degeneration is the result of complex 
pathological processes involving alteration of extracellular matrix (ECM) components, the production of pro-inflammatory 
factors and a dramatic decrease in NP cell density. On the other hand, extensive AF radial tears lead to herniation, defined 
as the protrusion of the NP outside the IVD, causing a compression of the nerve root in the spinal canal leading to radicular 
pain. 
This talk will present recent bioinspired regenerative approaches that aim to address IVD degeneration and discogenic low 
back pain. Based on the recent description of a reservoir of IVD progenitor cells, endogenous repair strategies that aim to 
harness the progenitor regenerative capacity will be discussed. We will present an intradiscal polysaccharide microbead- 
based delivery system for the sequential release of chemokines and growth factors that could contribute to the recruitment 
of these progenitors followed by their differentiation into NP cells. We will also highlight the relevance of engineering 
strategies focused on AF closure and repair. We will share our results regarding the design of an electrospun implant 
composed of polycaprolactone that mimics the oriented and multi-lamellar fibrous structure of the native AF and its ability to 
properly close an AF defect in a sheep model.
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