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Introduction: Low back pain, often associated with degeneration of the intervertebral disc (IVD), is the leading
cause of disability worldwide. Due to the limited success rate of currently available medical interventions,
tissue-engineering is studied as a promising alternative. The IVD consists of two components: a sponge-like
nucleus pulposus in the core surrounded circumferentially by lamellae of aligned collagen fibers, called the
annulus fibrosus. Thus far, successful engineering of the IVD has failed since replication of its heterogeneous
architecture, mechanical properties and anatomic form have proven difficult.

Hypothesis and Objectives: Regeneration of a functional native IVD analogue containing its two individual
components using proper materials and fabrication techniques will lead to long term functionality of the IVD
implant.

Setting and Methods: First, the annulus fibrosus using silk fibers and a textile technique will be fabricated to
mimic the IVD native lamellae structure. Then, the silk-based hydrogel will be injected into the core of
fabricated annulus fibrosus to form the nucleus pulposus. Human mesenchymal stem cells, as an appropriate
cell source, will be then seeded into the annulus fibrosus and the nucleus pulposus regions. Finally, histological,
biochemical and mechanical properties will be assessed.

Impact: Creating a well-organized and functional tissue is one of the greatest challenges in the field of tissue
engineering. The output of the proposed study will have a tremendous impact on understating of the pattern
formation and therefore functional regeneration of not only the IVD, but also other mechanically-functional

lamellar tissues found throughout the body such as blood vessels.

Requirements candidate: We are looking for an excellent and enthusiastic candidate with excellent
communication skills holding a master’s degree in Bioengineering, Materials Science, or relevant fields.

Keywords: Functional intervertebral disc tissue-engineering; Extracellular matrix arrangement; Functionalized
silk biomaterials, Fiber-guided regeneration; Textile-reinforced implants.
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