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Abstract

In recent years, interpolyelectrolyte complexes have emerged as a straightforward and a low-cost alternative to common covalent-based strategy for preparation of nanostructured materials. Polyelectrolyte nano-carriers (PENs) are produced from reversible self-assembly of strong electrostatic interactions between oppositely charged polymers, and possess a great potential in the design of novel drug delivery systems. Due to significant effect of formulation parameters on physicochemical properties, this work has focused specifically on the effect of pH on PENs’ physicochemical characteristics. Therefore, the objective of this work is to develop and characterize the Core/Shell PENs using different biocompatible polymers including chitosan, polyethyleneimine and dextran sulfate under acidic and alkaline pH conditions. For this, the chitosan based Core was prepared by ionic gelation technique and then polyethyleneimine Shell was self-assembled onto the Core by negatively charged dextran sulfate. Chemical characteristics of the PENs were investigated by Fourier-transform infrared spectroscopy (FTIR) and Differential Scanning Calorimetry (DSC). At acidic pH, the nano-carriers with positive surface charge of +18.5±2.3 mV showed a narrow particle size of 105.8 ±8.7 nm with poly dispersity of 0.24. Nonetheless, alkaline pH resulted to increase the size and poly dispersity value of the nano-carriers to 329.67±8.77 nm and 0.38±0.05 respectively and decrease Zeta potential to 4.1±1.2 mV. Scanning electron microscopy (SEM) was also confirmed the smaller particle size of the PENs at acidic pH compared to alkaline pH. These results provided promising results on controlling a simple factor, pH, as an effective and safe parameter to improve the physiochemical characteristics of PENs in drug delivery systems.
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