Corncob Cellulose Microspheres for Targeted Probiotic Delivery and Gut-Targeted Therapy
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The development of efficient probiotic delivery systems is crucial for improving gut health and treating related disorders. In this study, we obtained soluble nano corncob cellulose with sphere and rod shapes via TEMPO oxidation and constructed two nano-cellulose microspheres based on cross-linking between carboxylate and iron ions. The microsphere system was applied into the probiotic encapsulation and succeeded in improving the survival, adhesion and colonization of probiotics in gastrointestinal tract. Besides, the two microspheres showed distinct release profiles: nanosphere microspheres predominantly released in the ileum, while nanorod microspheres targeted the colon. These two systems were applied to treatment of colitis and the intervention of hypercholesterolemia, respectively and it suggested that the probiotic delivery system efficiently maintained gut homeostasis and prevented disease progression. Overall, our results demonstrated that cellulose microspheres offer a promising, sustainable approach to probiotic delivery and targeted gut therapy, providing a novel strategy for managing gastrointestinal and metabolic disorders.
