OPTIMIZATION OF PEG-PLGA NANOPARTICLES FOR ANTIBODY DELIVERY FOR LUNG CANCER TREATMENT
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Introduction: Lung cancer has a high mortality rate among all common cancers.1 Conventional therapies are usually administered intravenously causing serious side effects. Furthermore, potentially acquired drug resistance and inaccessibility to the deeper lung is a handicap.2 Therapeutic antibodies are used as an alternative or in combination with chemotherapy, demonstrating benefits due to their higher specificity and bioactivity, and lower toxicity.2 The lung is a good target because of its large surface area with a thin epithelial/air barrier, low proteolytic activity, and first-pass metabolism avoidance.3 In this sense, antibody encapsulation into nanoparticles for inhalable administration by dry powders is a promising strategy4, which combines targeted and controlled drug delivery with the ability to protect antibody structure and bioactivity. 
Objectives: The aim of this work was the development of a PEG-PLGA nanoparticle formulation following an experimental design to reach optimal features to load therapeutic antibodies, which will be formulated into a dry powder for lung cancer treatment. 
Materials and Methods: The formulation development followed a Design-of-Experiment (DoE) approach to target the desired nanoparticle features: small particle size and good colloidal stability. PEG-PLGA nanoparticles were prepared through a modified emulsification solvent evaporation method based on a w/o/w double emulsion technique.4 The polymer mass and surfactant concentration were considered as variables. The nanoparticles particle size and zeta potential were characterized by Dynamic Light Scattering (DLS) and Electrophoretic Light Scattering (ELS), respectively. 
Results and Discussion: Between the tested surfactants, PVA and Tween 80(, the latter was the one showing better colloidal stability for this polymer nanoparticles. The nanoparticles showed particle size reduction from 408±8 to 269±2 nm with the increase of polymer mass (50 to 150 mg) and the decrease of surfactant concentration (3 to 1%). The polymer mass increase also allowed the reduction of polydispersity to as low as 0.198±0.003. This reveals that the polymer promotes colloidal stability possibly due to a stabilizing shrinkage effect on the nanoparticle structure, resulting in a better structure. High values of zeta potential were found in general (-23.6±0.4 to -16.4±1.4 mV), potentially ensuring colloidal stability. 
Conclusions: Based on the optimization, the formulation selected for subsequent studies, namely spray-drying and antibody encapsulation, was produced with 150 mg PEG-PLGA and 1% Tween(80, which combines a low particle size (269±2 nm) and polydispersity index (0.198±0.003), with a relatively high zeta potential (-19.0±0.5 mV). This formulation achieved the desired features to be further formulated into an inhalable dry powder for lung cancer treatment.
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