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ABSTRACT 

In this study, electrospray modes were investigated to clarify their effects on the 
morphology and size of polycaprolactone (PCL) particles. The result indicated that 
electrosprayed microspheres with homogeneous and stable morphology were fabricated by using 
cone–jet mode and suitable electrospray processing parameters. Besides, the PCL solution was 
created by dissolving in dichloromethane with different concentrations such as 3.5%, 4%, 4.5% 
and 5%. The scanning electron microscopy (SEM) micrographs pointed that electrosprayed PCL 
microspheres were formed by using 4.5 % polymer solution. In addition, the reproducible and 
homogeneous morphology of PCL microparticles were obtained at the following set of 
parameters: applied voltage of 18 kV, flow rate of 1.5 mL/h and distance tip to collector of 20 
cm. Moreover, at the collecting distance of 15–25 cm, the flow rate of 1.2–1.8 mL/h and applied 
voltage of 18 kV the cone–jet mode was generated. It was an effective electrospray mode to 
create stable and homogeneous microspheres.  

Keywords: electrospray, microspheres, homogeneous, cone–jet mode. 

1. INTRODUCTION 

Electrohydrodynamic (EHDA) is an interesting method in recent year because of its 
application in large medicine such as drug delivery system and tissue engineering. Besides, 
electrospray possesses more advantages to produce drug loaded polymeric microparticles 
compared to other methods such as emulsion, precipitation and spray drying [1]. In more details, 
some advantages of electrospray method are the high permeability to small drug molecules, the 
high drug loading capacity and encapsulation efficiency, the simple one–step process and the 
controlled ability of drug release through ester linkage degradation. Furthermore, the drug 
loaded PCL particles using electrospraying have slow degradation rate compared with poly 
(lactic acid) (PLA) and poly (lactic–co–glycolic acid) (PLGA), therefore it is more suitable for 
long term delivery system [2–4]. Since the morphology and size of electrosprayed particles 
influences on the release of drug and the degradation of particles, they need to be controlled [5–
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