Synthesis And Characterization of Xylitol-Based Polyesters for Targeted Drug Delivery
Abstract
Polymeric nanoparticles improve the efficacy of drugs in the body via encapsulation and controlled release. Modifications to the chemical structure of polymers could lead to dramatic changes in drug delivery properties, thereby curbing the need for current invasive and harmful cancer treatment. This research investigates a potential drug delivery carrier system designed from a series of aliphatic biodegradable xylitol-based polyesters.  Initial studies demonstrated the impact of reaction time on successful synthesis of soluble poly(xylitol sebacate), PXS, via melt polymerization.  It was found that synthesis of PXS at 150°C for 15 h was optimum for obtaining soluble polyester that produced strong anionic nanoparticles with spherical morphology of size ranging between 100 to 300 nm. Current studies utilized melt polymerization conditions at 150°C along with a variety of dicarboxylic and monocarboxylic acids to understand the effect of polymer chemical structure on nanoparticle properties and curcumin drug release kinetics. Systemic investigation of PXS functionalized with pendant acyl groups (monoacids) showed an increase in zeta potential towards more cationic properties, which lead to improved encapsulation and release of curcumin.  Kinetic analysis confirmed that the curcumin-encapsulated PXS nanospheres showed better release and good encapsulation efficiency (≈60%) in acylated PXS.  Further studies to decrease the nanoparticle size attributed to monoacids examined using diacids of various lengths to prepare a series of homopolymers and copolymers.  Improved zeta potential and curcumin release were observed in polyesters with longer diacids.  The drug release kinetics was investigated using different models, with the Korsmeyer-Peppas model illustrating the best fit.  The Korsmeyer-Peppas model also confirmed that drug release was controlled by diffusion and polymer chain relaxations. Ultimately, this study helps in the design of suitable polymers for nanoparticle development with favorable properties toward drug release and encapsulation of hydrophobic drugs used in therapeutics.
