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The growing spread of antibiotic resistance represents a significant challenge in the medical field, 

making the treatment of bacterial infections increasingly difficult. Therefore, current research is 

focused on studying new formulations containing natural antibacterial/antibiofilm agents. In this study 

we developed a soluble formulation of the flavonoid baicalin (BA) by complexation with 

sulfobutylether-β-cyclodextrin (SBE-β-CD), aimed to treatment of ocular infection. The inclusion 

complex, prepared by lyophilization, showed significant increase of BA solubility (110-times higher than 

free BA) and fast dissolution. Free BA showed a very slow dissolution reaching about 28% (w/w) of the 

amount in the solution after 60 min. In the same experimental time, the complex was quantitatively 

dissolved, with 85% (w/w) dissolved within 5 min from the beginning of the experiment. Less than 45% 

(w/w) of BA presents in the physical mixture was dissolved after 60 min. Detailed studies performed at 

solid state and in solution evidenced the formation of a 1:1 inclusion complex with high association 

constant (about 6000 M-1), calculated by following the Higuchi-Connors equation. The host-guest 

interaction between BCL and SBE was studied by UV-Vis titration. By increasing the concentration of 

SBE-β-CD, a hyperchromic effect involving both peaks of the spectrum of BA was observed, 

demonstrating deeper penetration of all aromatic portions of the biomolecule within the macrocycle. 

This was also confirmed by NMR studies showing chemical shifts due to the formation of the complex. 

The freeze-dried inclusion complex was subjected to thermogravimetric analysis and compared to the 

free components and the physical mixture. Thermal stability of BCL increases when complexed with 

SBE-β-CD. 

 


