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Polymeric nanocarriers obtained by ionotropic gelation of positively charged species with 

functionalized cyclodextrins are gaining considerable attention by the scientific community, owing 

their improved bioavailability, pharmacokinetics and capability to protect encapsulated drugs 

against external perturbations. Here, the physico-chemical characterization of a nanoparticulate 

drug delivery system based on chitosan (CS) and sulfobutylether-β-cyclodextrin (SBE-β-CD), acting 

as the hosting agent, loaded with baicalin (BA), a flavonoid compound known for its antimicrobial 

and antioxidant properties, is presented. To this aim, a multi-technique analytical approach involving 

Micro-Raman Scattering (MRS), Fourier Transform Infrared Spectroscopy in Attenuated Total 

Reflectance geometry (FTIR-ATR) and X-Ray Diffraction (XRD) was employed to investigate the 

molecular interactions existing between investigated components, based on the monitoring of the 

spectral changes experienced by characteristic vibrational bands of the free BA upon nanoparticle 

formation. Furthermore, the hydration-dependent dynamical evolution of such BA-loaded 

nanoplatforms was explored through 2D Correlation Spectroscopy (2D-COS) analysis of FTIR-ATR 

spectra acquired over a controlled hydration gradient. Synchronous and asynchronous 2D 

correlation maps were computed for the physical mixture (a simple blending of BA and blank 

nanoparticles) and the BA-loaded system, within two different wavenumber regions (920-1800 cm-

1 and 2780-3750 cm-1), with the aim to provide a deeper understanding of the sequential order of 

events tracked by specific functional groups of the material upon increase in the water content. This 

approach offers valuable insights for designing advanced drug delivery systems with optimized 

therapeutic efficacy. 

 


