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Introduction

Cerium oxide nanoparticles (nanoceria) are potent free-radical scavengers because of their unique antioxidant properties determined by switching of oxidation states between Ce3*
and Ce* in ambient conditions. To increase the antioxidant activity of CeO,, a variety of methods have been proposed, such as coating nanoceria with organics, doping nanoceria
with metal ions, changing the buffer anion, adjusting the size and shape of nanoceria, and so on. On the other hand, p-cyclodextrin molecules have attracted great attention due to
excellent biocompatibility, non-toxicity and capacity of these organic structures to include guest molecules within their hydrophobic cavities improving physicochemical properties of
the guest. In this study, B-CD@CeO, are synthesized via the simple co-precipitation method in alkaline media using unmodified B-cyclodextrin (3-CD) as a solubilizer and stabilizer
agent. These NPs potentially can combine the strong antioxidant properties with ability to carry hydrophobic substances (including antioxidants, small drug molecules etc.) to various
cell targets for improved therapy of various diseases.

Results and discussion

Transmission electron microscopy (TEM) analysis of B-CD@CeO, NPs shows the presence of discrete
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Fig. 4. Inhibition of O%* in the presence of B-CD@CeO, NPs at the
epinephrine autoxidation

Conclusions

In this work, B-CD@CeO, NPs are successfully synthesized through a facile method. The characterization by transmission electron microscopy
revealed 3-CD@CeO, NPs have an average diameter of 5 nm, while and an average hydrodynamic diameter of 30.2 nm in aqueous solution
was revealed by dynamic light scattering. The results of Fourier transform infrared spectroscopy and thermogravimetric analysis showed that [3-
CD was adsorbed on CeO, particles. These small B-CD@CeO, NPs have excellent colloidal stability. The high dispersing ability of FBS makes
it a generally useful dispersing agent for stabilizing investigated NPs in all different media. We have found that 3-CDs@CeO, have maximum
activity at a concentration of NPs of 100 mg/l. Comparison of 3-CD@CeO, nanoparticles with citrate-stabilized NPs has shown that presence of
B-CD has no deteriorating effect on the antioxidant activity of nanoceria making these materials potent both as antioxidant agents and carriers
of water-insoluble antioxidant molecules for obtaining of hybrid nanomaterials with improved antioxidant action.

*¢" NATIONAL RESEARCH
FOUNDATION OF UKRAINE

This research was supported by National Research
Foundation of Ukraine, Grant Ne 2020.02/0052 for
Leading and Young Scientists Research Support.


mailto:grigorova@isma.kharkov.ua

