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Prof Cinzia Casiraghi, Department of Chemistry,  The University of 

Manchester; Cinzia holds a Chair in Nanoscience at the Department 

of Chemistry and her current research work is focused on the          

development of biocompatible 2D inks and their use in printed     

electronics and biomedical applications.   

Water-based, Defect-free and Biocompatible 2D Material Inks: From Printed Devices 

to Biomedical Applications; Solution processing of 2D materials allows simple and low-cost 

techniques, such as ink-jet printing, to be used for fabrication of heterostructure-based devices of 

arbitrary complexity.  However, the success of this technology is determined by the nature and 

quality of the inks used.  Our group has developed highly concentrated, defect-free, printable and 

water-based 2D crystal formulations, designed to provide optimal film formation for multi-stack  

fabrication. I will give examples of all-inkjet printed heterostructures, such as large area arrays of 

photosensors on plastic, programmable logic memory devices, capacitors and transistors on paper. 

Furthermore, inkjet printing can be easily combined with materials produced by chemical vapor 

deposition, allowing simple and quick fabrication of complex circuits on paper, such as high-gain  

inverters, logic gates, and current mirrors.  Our formulation approach also allows to easily  tune  the  

charge of  graphene, which  is a key parameter in biomedical applications.  Amphoteric, cationic and 

anionic dispersions have been obtained   

without any postprocessing after exfoliation. 

Cytotoxicity tests confirm biocompatibility  of  

the graphene inks, with cationic graphene         

dispersions having exceptional intracellular 

uptake profile as well as stability in the       

biological medium, even with protein serum, 

making this type of graphene very attractive 

to use in nanomedicine. 


