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1. Introduction. Pneumonia is a serious infectious disease caused by different pathogens (viruses, fungi 

and bacteria) and the conventional treatment should be administrated orally or parenterally long-term in 

high doses to maintain an optimal therapeutic level [1,2]. Over the last few years, drug delivery systems 

has made remarkable progress since offers a broad range of opportunities for improving patient 

compliance, drug bioavailability, and reduced side effects. Considering this previous information, the 

original approach proposed in this study was to develop a new type of polymeric microcapsules loaded 

with Dexamethasone with potential applications in the treatment of pulmonary infections. 

 

2. Experimental. The microcapsules based on chitosan (CS) and poly(vinyl alcohol) (PVA) was prepared 

by double emulsion - condensation method. [4-(4,6-dimethoxy-1,3,5-triazin-2-yl)-4-methylmorpholinium 

chloride] (DMT-MM) was used as activating agent that is superior to the most popular coupling reagent. 

In order to ensure the spherical shape of microcapsules and to stabilize their dispersion, a surfactant was 

dissolved in each phase (Tween 80 for aqueous phase, and a mixture of Span 80 and Brij 52 for organic 

phase). The structural characterization of microcapsules was performed by Fourier Transform Infrared 

Spectroscopy (FTIR). The mean diameter of capsules was determined by dynamic light scattering (DLS) 

(Zeta Nanosizer Malvern). The Dexamethasone released was spectrophotometrically determined using a 

Nanodrop One (Thermo Scientific). The zeta potential was measured in slightly alkaline aqueous medium 

(pH=7.4) in order to investigate the microcapsules stability. 

 

3. Results and Discussion. FTIR spectroscopy revealed the formation of ester and amide bonds into the 

structure of prepared microcapsules. The microcapsules diameter was determined in acetone, to evaluate 

the average diameter of unswollen capsules, and in slightly alkaline aqueous medium (pH=7.4), to 

simulate the behavior of capsules in the blood environment. DLS results and SEM images (Figure 1) 

revealed that microcapsules are spherical and presented size in the range of 1–5 μm with relatively low 

dimensional polydispersity. The zeta potential values varied between -15 mV and -31mV and evidenced 

the stability of the aqueous dispersion of microcapsules in a medium 

with slightly alkaline pH. In order to predict and understand the 

behaviour of microcapsules during the encapsulating and release 

process, swelling studies in slightly alkaline aqueous medium (pH = 

7.4) were performed. These microcapsules allowed the encapsulation of 

an increased amount of dexamethasone and provided controlled drug 

release. Adsorption studies using two types of proteins (bovine serum 

albumin and lysozyme) was performed by batch technique, at a 

temperature of 37 ± 1 °C, in order to determine the amount of protein 

adsorbed on the surface of microcapsules. The hemolysis tests 

performed on the microcapsules proved their good hemocompatibility. 

 

4. Conclusions. A novel drug delivery system based on microcapsules loaded with Dexamethasone has 

been developed for the treatment of pulmonary infections. Synthesized microcapsules showed spherical 

shape and their diameter varied depending on the parameters considered in this study. The obtained 

capsules are hemocompatible and has potential as drug delivery systems. 
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Figure 1. SEM  image 

of microcapsules sample 
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