Biopolymer-based nanoparticles: effect of production conditions in size average, polydispersity and zeta potential
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Two biopolymers, a protein (zein) and a polysaccharide (ethylcellulose) insoluble in water were used to produce nanoparticles by the antisolvent method. The biopolymers solutions were dissolved in ethanol (zein and ethyl cellulose were dissolved in 75 % and 100 % v/v aqueous ethanol solution, respectively) and dripped in water for the production of the nanoparticles. Two sets of experiments (for zein and ethycellulose) were established for the production of the nanoparticles which were adjusted according to the biopolymer used. In the case of zein the biopolymer solution was dripped by using a syringe pump with controlled flow rate in a water solution (antisolvent), while for ethylcellulose the water solution (antisolvent) was dripped using a pipete in biopolymer solution. After removing the solvent by evaporation the nanoparticles were characterized in terms of size average (by intensity and number), polydispersity and zeta potential. The size was confirmed by transmission electron microscopy (TEM) analysis. The experimental designs used where a 23 (with center point) and 22 (with center point) (setup I and setup II) for zein and ethylcellulose, respectively. For the setup I (using zein) the independent variables were the zein concentration (4 to 8 mg/mL), antisolvent concentration (60 to 80% v/v) and flow rate (0.3 to 0.7 mL/min), and in the setup II (using EC) the independent variables were the ethylcellulose concentration (4 to 8 mg/mL) and antisolvent concentration (60 to 80% v/v).
Results showed that is possible to produce nanoparticles with a size average ranged between 80 and 193 nm (by intensity) and PDI values below 0.3 for all the samples. 

Pareto charts showed that for the setup I (zein) the antisolvent concentration was the unique factors affecting the size average, but for PDI both antisolvent and flow rate affect the final values. For the setup II the biopolymers and antisolvent concentration affect both the size average and polydispersity.
Zein and ethylcellulose—based nanoparticles can used for the encapsulation of bioactive compounds for different applications. Further studies will be performed for the encapsulation of essential oils and their incorporation in different packaging systems.
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