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Abstract: The aim of this work is to produce continuously dexamethasone nanoparticles
(DEX NPs) in a microfluidic (MF) system via nanoprecipitation method to control particle
size, possessing their physical structure, and enhancing the efficiency of this hydrophobic drug
in physiological environments. In order to fabricate a MF chip, a series of microchannels with
dimensions 1 cm in length, 200 pm in width, and 50 pm in depth are embedded using ultraviolet
soft lithography on a sheet based on polydimethylsiloxane (PDMS), and then the laminar fluid
flow ability is investigated through it. The effective factors on the optimized production of the
drug NPs are determined by the design of experiment. In this line, the optimum values for drug
solution concentration, surfactant concentration, drug solution flow rate, and non-solvent flow rate
are 15 mg/ml, 1 mg/ml, 4.5 ml/h, and 8 ml/h, respectively. By adjusting these values the average
sizes of DEX NPs are obtained 590 + 20 nm based on the model and 500 = 20 nm according to the
experiments. In the following, the results of dynamic light scattering (DLS) test show the narrow
size distribution of DEX NPs fabricated using the MF chip. Also, scanning electron microscopy
(SEM), differential scanning calorimetry (DSC), and X-ray diffraction (XRD) assays reveal that
application of the MF system does not affect the crystallinity of the drug NPs and does not alter
their structure after the process. Finally, MF-assisted DEX NPs sample shows the drug solubility

rate of about 8-fold compared to the commercial powder ones.
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