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Rapid development in two-dimensional nanomaterials and their biomedical 
applications have raised fundamental questions about their biointeractions. 

However, any control over these interactions and practical application of the 2D 
devices relay on understanding their mode of action. Due to their high polydispersity 
and undefined structures, the mechanism of their biointeractions is a controversial 
topic. For a comprehensive study of these interactions and to obtain reproducible 
results at nanobiointerfaces, the structure of these nanomaterials and in particular 
their exposure should be defined. Recently, we have developed a method for a 
controlled functionalization of different two-dimensional nanomaterials by which 
we have synthesized different smart systems with well-defined functionalities, 
dimensions, and isoelectric points (pI). We found that cellular uptake pathways, 
pathogen interactions and intracellular localization of these 2D nanomaterials 
strongly depended on their surface charge and functionality. By manipulating 
these factors, we were able to tune the interactions between such nanomaterials 
and biosystems
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