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Abstract
Traditionally best known as defenders, the innate immune cells are also key regulators of tissue homeostasis. Macrophages, as
well as monocytes and neutrophils, secrete abundant cytokines and create a dynamic microenvironment that dictate a broad range
of processes such as wound healing, bone development and cancer metastasis. Because the phenotype of these cells can be
highly plastic in response to varying biochemical and physical stimuli, it may be feasible to devise molecular tools to manipulate
their activity and further harness their power to mediate tissue regeneration.
Towards this goal, our laboratory have been working on immune-driven tissue regeneration in three aspects. First, targeting the
abundant, glucan/mannan-recognising receptors on macrophages, we have devised a series of glucomannan polymers that can
stimulate macrophages to secrete pro-osteogenic cytokines. Fabricated into coating material or porous scaffold, these
polysaccharides exert different functions in inducing osteogenesis and bone repair. Second, targeting the platelet-derived growth
factor (PDGF) secreted by macrophages, we have identified a naturally-derived polysaccharide fraction with PDGF-binding affinity
and engineered it into an eletrospun fibrous scaffold to sequester endogenous PDGF for wound healing. Third, inspired by
tumour’s escaping from immune surveillance, we have created an ‘immunosuppressive enclave’ in vivo for supporting xenograft
tissue development. In summary, our studies endeavour to establish different biomaterials-based approaches in modulating the
immune microenvironment, and evaluate their effects and implications in directing tissue regeneration.
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