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The recent advance of drug nanoparticle engineering has widened the formulation opportunities of relatively water-insoluble drugs. The nanoparticles can be incorporated into all dosage forms including fast-melt, pulsed release and controlled release dosage forms with widening their application windows. Taste masking, longer dose retention in blood and tumors, reduction of fed/fasted variability, etc, are a few examples of numerous advantages of using drug nanoparticles. Methods to prepare drug nanoparticles can be categorized into two approaches, i.e., thermodynamic and kinetic approach. In the approaches, energy inputs or surface stabilization compensate the dramatic increase in surface energy (extra Gibbs free energy) accompanying with particle size reduction. In most processing, both the approaches are employed together. Herein, two major kinetic approaches, mechanical energy and electrical energy methods, will be discussed. The common mechanical energy sources are comminution, sonication, high energy flow (jet), etc. The methods can be easily adapted as a pharmaceutical unit operation, but labile drugs such as proteins may not be a proper drug candidate. On the other hand, electrical energy can successfully process labile drugs into various polymer-stabilized (or coated) nanoparticles without stability problems. We designed the co-axial electrospraying systems for drug encapsulation. The size of core/shell particles was easily controlled by the flow rate of outer solutions. The use of various inner solutions of different water-soluble polymers, e.g., polyethylene oxide, chitosan, etc., resulted in various core/shell structures. Unique release properties and assembly behaviors were achieved in the systems of various core/shell structures. 
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