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Cellulosic nanomaterials, originated from renewable sources, represent a promising, but not yet fully explored, platform for biomedical applications, [1] ranging from classical drug-delivery systems to the formation of bio-active surfaces and 3D devices. Nanocellulose's structure and dimensions are responsible for its good dispersibility in aqueous solutions and the ability to accumulate within the cell space, even if functionalized. [2] This reason makes nanocellulose an ideal candidate for drug transport. In this project, the goal is to functionalize crystalline nanocellulose with bioactive molecules such as Auranofin, Curcumin, and 5-fluorouracil prodrugs. Two approaches could lead to the adhesion of these bioactive molecules onto nanocellulose. In fact, the hydrophobic nature of the crystalline part of nanocellulose can be exploited to host hydrophobic molecules like Curcumin, [3] and this simple interaction can be obtained with a mechanochemical approach, such as ball milling. The other approach might be the classic covalent functionalization taking advantage of the on C6 of the glucose monomeric unit of the cellulose fiber. While the first approach suggests the production of an inhalation powder for the treatment of non-small cell lung cancer (NSCLC), the latter may be interesting for the development of bio-active surfaces for the treatment of breast and ovarian cancer, where Auranofin finds applicability. 



Figure 1: Example of covalent functionalization of nanocellulose.
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