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Project description: 
The design and development of smart biomaterials, which display adaptive functions and reconfigure dy-
namically in their environment, is a grand challenge toward the construction of artificial systems for nu-
merous biomedical applications, including protein sensing. The precise control of noncovalent bonding in-
teractions on large assemblies has paved the way for the development of a variety of artificial recognition 
systems and to explore the possibility of wholly synthetic systems able to perform advanced tasks, such as 
store and process molecular information based on specific recognition between the components as well as 
response to different external stimuli. 
By embracing the concepts learned in the study of artificial molecular machines1 with the properties of cel-
lulose based hydrogels,2,3 this project aims at developing sustainable smart biosensors for the early diagno-
sis and rapid monitoring of Alzheimer's. The research activity will be focused on the development of 1) 
methods for the preparation of smart materials based on the functionalization of cellulose derivatives with 
rotaxanes4 and receptors (aptamers and antibodies), 2) fabrication and characterization of the biosensor, 
and 3) application of the biosensor for the detection of Alzheimer's biomarker proteins (tau proteins), in 
collaboration with national biomedical research groups. Owing to the importance of protein detection in 
clinical diagnostic, these sensing platforms will be applied in a variety of assays to identify disease-specific 
proteins, including the development of point-of-care devices for personalized medicine applications. 
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