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Abstract

Proteoglycans (PGs) and glycosaminoglycans (GAGs) are major components of the extracellular matrix (ECM), where
they regulate tissue biomechanics, cellular signalling, and regenerative processes. However, reproducing GAG-rich
microenvironments remains a major challenge because of the highly hydrophilic nature of GAGs and their limited
retention within engineered biomaterials. To address this challenge, we have developed a series of biomimetic ECM
platforms that enable the stable incorporation and precise control of GAGs within three-dimensional scaffolds. These
engineered microenvironments recapitulate key biochemical and structural features of native tissues, providing a
versatile platform for investigating cell-matrix interactions and directing tissue regeneration. This presentation will
outline recent advances in GAG-rich biomaterials and how matrix composition influences stem cell behaviour, tissue-
specific differentiation, and extracellular matrix deposition. Applications of the GAG-rich scaffolds in cartilage
regeneration, and intervertebral disc repair will be highlighted. This work demonstrates the potential of GAG-rich
biomimetic scaffolds as therapeutic platforms and research tools for regenerative medicine and tissue engineering.
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