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The use of biodegradable polymers for the nanoencapsulation of bioactive compounds represents a 
promising option for a wide range of applications. Poly-dl-lactic-co-glycolic acid (PLGA) is one of the 
most successfully used biodegradable polymers in nanomedicine research. One of the reasons of that is 
because it degrades in the body to biodegradable metabolites; also, practically any hydrophobic or 
hydrophilic compound could be considered for encapsulation in PLGA nanoparticles (PNP) [1,2]. These 
PNP could be used as nanocarriers for different compounds in the treatment of brucellosis. Brucellosis is 
a disease caused by intracellular bacteria of the genus Brucella, a disease which eradication is 
challenging. Thus, a good strategy to treat this infection is the use of antibiotic nanocarriers which, 
could prolong the release of them while maintaining a desired concentration on the target site [3]. In the 
present work, the encapsulation of oxytetracycline hydrochloride (OTC) in PNP (OTC-PNP) was 
evaluated. The formulation parameters in the encapsulation of OTC by the solvent double-emulsification 
technique were analyzed.  
 
PNP and OTC-PNP were synthesized following the solvent double-emulsification method [4,5]. Briefly, 
a specific amount of OTC is dissolved in 0.5 mL of deionized water and then added to 5 mL of 
dichloromethane (DCM) containing 50 mg of PLGA. The mixture was emulsified by sonication for 1 
min at 22% amplitude (26.5 µm), then 25 mL of an aqueous solution of 3% w/v poly(vinyl alcohol) 
(PVA) were added. The mixture was emulsified again by sonication during 1 min at 75% amplitude (90 
µm) by using a QSonic 500 sonicator under an ice bath. After the emulsification process, the organic 
solvent was removed by evaporation at room temperature using magnetic stirring at low speed. Finally, 
nanoparticles were washed using three centrifugation cycles of 20 min at 37565*g. Particle size, 
polydispersity index and zeta potential were measured with the Zetasizer Nano ZS. The measures of 
nanoparticles size were performed by dynamic light scattering (DLS) and the ones for zeta potential by 
laser Doppler electrophoresis. Size results presented in Fig. 1 not shown significant differences for PNP 
and OTC-PNP. A low polydispersity index (PDI) for both preparations was found, indicating that the 
size distribution is homogeneous. Fig. 2 presented zeta potential values around -20 mV for both 
preparations, which is related to a fair stability. A summary of these results is presented in Table 1.  
 
Drug loading (DL) and encapsulation efficiency (EE) were obtained by the determination of OTC 
concentrations using UV-Vis spectroscopy at 362 nm with a calibration curve prepared in 10 mM 
phosphate buffer saline at pH 7.4. DL is the actual amount of OTC encapsulated per mass of 
nanoparticles, resulting in 0.33±0.1%. EE obtained was 3.3±0.1% which is described as percent of OTC 
encapsulated in OTC-PNP with respect to the amount of OTC initially added. Such relatively low 
encapsulation could be attributed to the diffusion of water-soluble drug in the aqueous phase across the 
oil phase (DCM) when PLGA nanoparticle are still hardening [6,7]. The surface morphology analysis of 
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PNP was obtained by scanning electron microscopy (SEM) through a field emission scanning electron 
microscope (JSM-7800F), as presented in Figure 3. Samples were prepared by placing a drop of PNP 
solution on a formvar carbon film and air-dried. Other works where another hydrophilic drugs were 
encapsulated in PLGA nanoparticles and other materials reports similar results, depending of the 
particular conditions of the experiments [4,8,9]. The system of OTC-PNP has the potential to be used in 
therapies against intracellular bacteria, such as Brucella. 
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         Figure 3. SEM of PNP. 
 

 

Table 1. Characteristics of PNP and OTC PNP prepared 
by solvent double-emulsification method. 

Sample 
Size 

PDI 
ζ DL EE 

(nm) (mV) (%) (%)

PNP 136.83 ± 3.35 0.08 ± 0.004 -21.73 ± 0.2 - - 

OTC-PNP 135.10 ± 2.07 0.06 ± 0.013 -20.48 ± 2.3 0.33 3.3 

 

Figure 1. Characteristic of PNP and 
OTC-PNP  

Figure 2. Zeta potential of PNP and   
OTC-PNP.  
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