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1. Introduction – Respiratory infections are a real burden on health systems around the world, mainly 

due to nosocomial infections that more easily affect patients with a weak immune system [1]. Pulmonary 

drug delivery system (PDDS) can directly deliver drugs to the lung to increase the local drug 

concentration and limit systemic adverse effects [2]. In this context, the main objective of this work is 

related to the preparation of nano/microspheres, based on carboxymethyl chitosan (CMCS) and 

poly(vinyl alcohol) (PVA) for the treatment of pulmonary infections.  

2. Experimental - Chitosan carboxylate (CMCS) and poly (vinyl alcohol) (PVA) nano/microparticles 

(N/MPs) were prepared by reverse emulsion (W/O). Esterification of the carboxylic groups of CMCS 

with the hydroxyl groups of PVA took place in the presence of 4- (4,6-Dimethoxy-1,3,5-triazin-2-yl)-4- 

methylmorpholinium chloride (DMT-MM), as an activating agent. Nano/microspheres were separated by 

centrifugation, purified by succesive washings and freeze dried. Dexamethasone phosphate disodium salt 

(Dex-P) loading process was carried out through a diffusion mechanism.  For a better reaction control and 

for a better correlation between the reaction parameters and the particle properties, an experimental 

program was developed taking into account several variables: molar ratio CMCS/PVA (mol/mol), 

concentration of polymer solutions (%) (g/l), condensation times, molar ratio between polymers and 

DMT-MM and stirring speed used to obtain the emulsion. Physicochemical characterization: Infrared 

spectroscopy was used to confirm the reaction between CMCS and PVA in the presence of DMT-MM. 

The diameter/morphology of N/MPs was assessed by dynamic light scattering (DLS) and scanning 

electron microscopy (SEM). Particle stability was assessed by measuring the Zeta potential in PBS 

solution (pH 7.4). The swelling degree in solutions that mimic biological fluids was assessed using the 

gravimetric method. Evaluation of in vitro release kinetics was performed using UV–Vis spectroscopy. 

3. Results and Discussion - The reaction between the hydroxyl groups 

of PVA and the carboxylic groups of CMCS in the presence of DMT-

MM was demonstrated by FTIR spectroscopy. The mean diameter of 

the N/MPs has been measured on particle suspensions in acetone, in 

order to maintain the particles in an unswollen state, similar to powder. 

The average diameter was between 600 nm and 2.30 µm. It was 

observed that the particle size decreased when the concentration of the 

polymer solution decreased. In Figure 1 it can be seen that the obtained 

particles have a spherical shape. It is known that the inclusion of 

hydrophilic drugs in hydrogel-like polymeric systems (ie films, 

particles) is controlled by diffusion [3]. The diffusion intensity can be 

assessed indirectly by determining the swelling degree of the hydrogel in aqueous media. For all analyzed 

samples drug release efficiency was found to reach almost maximum level after 24 h. 

4. Conclusions - The obtained results are the subject of a project and until its completion it will be 

possible to demonstrate the efficacy of these N/MPs loaded with Dex-P in the treatment of lung 

infections. 
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Figure 1. Scanning electron microscopy  

for PCPA-1 sample 
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