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Abstract:

Polysaccharides represent one of nature’s most versatile classes of biopolymers, combining 
structural complexity, biofunctionality, and chemical tunability. Their intrinsic biocompatibility, 
hydration capacity, and receptor-mediated bioactivity make them ideal candidates for the 
design of advanced biomaterials and targeted delivery systems. This lecture will explore the 
path “from molecular design to therapeutic translation,” focusing on natural polysaccharides 
such as hyaluronan, chitosan, and alginate as functional building blocks for biomedical tech-
nologies. Through chemical modification and physical structuring—ranging from hydrogels 
to nanoparticles—these polymers can be engineered to achieve precise control over visco-
elasticity, degradation, and bio-interactivity. Integrating rheological and microfluidic analy-
ses, our research elucidates how polysaccharide organization governs cell–matrix crosstalk 
and drug transport within complex biological environments. By exploiting receptor-specific 
interactions (e.g., CD44 for HA-based systems) and multiscale material design, we aim to 
bridge the gap between fundamental polymer science and precision therapeutics. This key-
note highlights recent advances in the development of polysaccharide-based platforms for 
regenerative medicine and nanomedicine, emphasizing how molecular insights and materi-
als engineering converge to enable the next generation of bioinspired therapeutic systems.
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