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Quality-by-design approach for formulation development of drug nanoparticles

Harsh Vardhan, Pooja Mittal and Brahmeshwar Mishra
Indian Institute of Technology-BHU, India

uality by Design (QbD) principles was explored to study and screen the optimal parameters for a drug loaded polymeric
Qnanoparticle. Formulations were prepared using modified emulsification solvent evaporation technique by adopting Plackett-
Burman design as factor screening and Box-Behnken design for response optimization plot. The relationship between design factors
and experimental data was evaluated using Minitab 17. Desired properties for three of the responses particle size, zeta potential and
drug encapsulation efficiency were defined and evaluated. It was observed that the concentration of polymer significantly affects the
drug encapsulation efficiency and this resulted in considerable variation in the particle size. Surfactant did not have a significant
effect on drug encapsulation efficiency. However, surfactant concentration did affect the zeta potential with higher surfactant
concentrations resulting in higher zeta potential. The present combination of polymer for Polyhydroxybutyrate-co-hydroxyvalerate
(PHBV) nanoparticle demonstrates an effective way to prolong the drug release with initial burst.
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