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                                     Abstract
Xanthan gum, a branched polysaccharide produced by Xanthomonas bacteria, is traditionally used as an additive in several industrial applications, from food to cosmetics and petroleum, due to its rheological behavior and stability in a wide range of temperature, pH, and ionic strength. These characteristics, along with properties such as biocompatibility and biodegradability, also make this polysaccharide a very attractive material for biomedical applications, including drug delivery and regenerative medicine. The great potential of xanthan gum in tissue engineering and cell therapy fields has been evidenced in the recent years through many studies that show its ability to modulate the release profile of bioactive agents, such as drugs, growth factors, antibacterial agents and cells, and also to tune physicochemical and mechanical properties of biomaterials able to support cell growth. In this chapter, an overview of the microbial polysaccharide production is provided, from the fermentation process to polymer recovery and purification. The structure and conformation of xanthan gum molecule in different conditions is described, as well as its main functional properties, such as viscoelasticity, pH-dependent polyanionic behavior, and gelation capacity. Moreover, methods of functionalization and modification of xanthan gum structure are discussed, including physical, chemical, and chemo-enzymatic treatments to improve polymer processing and properties, such as mechanical performance and bioactivity. Furthermore, examples of the use of xanthan gum-based biomaterials for several targeted applications in soft or hard tissue repair are provided. Finally, current trends are identified and directions on future developments are presented.
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