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Cerium oxide nanoparticles (CeO2-NPs) are attracting a great interest in the biomedical field due 

to their red-ox properties, which can be opportunely modulated to inhibit or promote the oxidation 

processes.1 Particularly, CeO2-NPs have been found to show both antioxidant and pro-oxidant 

behavior on different cells, mostly depending on: i. the presence of defects in the lattice structure, 

ii. the Ce3+/Ce4+ ratio on the nanoparticle surface, and iii. the surface functionalization.2 In this 

respect, we recently synthesized CeO2-NPs by thermal decomposition of Ce(NO3)3·6H2O salt, 

using as capping agents either octylamine or oleylamine, to evaluate the effect of alkyl chain length 

and two different temperatures on the physico-chemical properties of NPs.3 A wide physico-

chemical investigation, carried out by a combination of several techniques, such as XRD, TEM, 

DLS, UV-vis, Fluorescence, Raman, and FTIR spectroscopy, allowed us to define the role of 

synthesis conditions in affecting the shape and size of NPs as well as their optical properties. In 

fact, octylamine increases the concentration of Ce3+ resulting in a wide absorption throughout the 

whole UV-vis region. On the other hand, oleylamine increases the relative quantum yield of CeO2-

NPs. Furthermore, among the synthesized CeO2-NPs those with the smallest size and the best 

separation in solution were functionalized by the interaction of the alkyl chain of capping agents 

(oleylamine) and those of another amphiphilic molecule (sodium oleate). The functionalization 

modifies the physico-chemical properties of CeO2-NPs, above all the optical properties, which are 

different from those of single CeO2-NPs. Finally, MTT assays on eukaryotic cells and ROS 

scavenging tests confirm a significant biocompatibility and antioxidant activity of functionalized 

CeO2-NPs. 

 
 

Figure 1. (A). Antioxidant action of cerium oxide nanoparticles in a eukaryotic cell, (B). Determination of intracellular 

ROS levels by DCFDA assay on HaCaT cells.  
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