Design of chlorin e6 decorated chitosan nanogel through ionotropic gelation for cardiac drug delivery system
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With an objective to improve the photosensitizer efficacy, we have synthesized a chlorin e6 (Ce6) decorated chitosan nanogel through ionic gelation technique and have investigated its photophysical and morphological properties under different conditions. The chlorin based sensitizer, Ce6 was encapsulated onto the chitosan nanogel, which in turn was prepared through the self-assembly of low molecular weight chitosan (CS) in the presence of sodium tripolyphosphate (TPP) under aqueous conditions. 
The physico-chemical and photostability properties of the nanogel as well as the photosensitizer loaded nanogel were characterized by employing UV-visible, fluorescence emission, dynamic light scattering (DLS), scanning electron microscopic (SEM) and atomic absorption microscopic (AFM) technique. 
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The absorption spectra of the free Ce6 and decorated with chitosan nanogel were found to be similar, whereas in the fluorescence spectra, we observed enhanced fluorescence intensity for the Ce6 decorated nanogel, when compared to the free Ce6. The morphological studies through SEM and AFM have indicated that the free nanogel exhibited size in the range ca. 80-120 nm with a negative charge of ca 1 to -1 mV, while the Ce6 decorated chitosan nanogel showed ca. 100-120 nm. Furthermore, the Ce6 loaded nanogel showed high photostability, when compared to the free Ce6 and excellent biocompatibility as evaluated by Alamar Blue reduction assay using human skin fibroblast cell lines. 
Our results demonstrate that the nano-encapsulation involving hydrophobic interactions significantly enhances the photophysical properties and bioefficacy of photosensitizer thereby the potential of the nanogel as an effective vehicle for drug and various sensitizers in Photodynamic therapic (PDT) applications for cardiac therapeutics delivery.

