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Metal oxide nanoparticles are the commercially most broadly used class of nanomaterials, but their 

surface chemistry is much less explored compared to metal or chalcogenide nanomaterials. In particular, 

there are much less clear ligand exchange strategies known, rendering the surface chemistry often rather 

undefined. In this presentation, strategies for the surface modification of oxide nanomaterials and its 

characterization are presented. Subsequently, the importance of surface modification is demonstrated 

for the realization of various applications in two main fields: A first focus is on biomedical applications, 

with functionalized magnetic nanoparticles enabling drug delivery systems with enhanced efficacy after 

their incorporation into niosome capsules, as well as the design of an immunosensor for the highly 

specific detection of tau protein. The second application field is polymer composites for conventional 

as well as all-solid-state batteries, where it is demonstrated that the use of functionalized nanoparticles 

can strongly boost the ionic conductivity of solid polymer electrolytes, and composite films strongly 

improve the stability of battery cells. 


