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A redesigned pulmonary formulation platform: Preparation of carrier particles
with advanced alveolar transportability
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Phytoglycogen (PyG% was used as a multi-functional additive that enhances
pulmonary delivery of drugs. Dry powder inhaler (DPI) formulations of an antitubercular drug,
rifampicin, were fabricated by spray drying with PyG. Extra-fine particle fraction (eFPF, the
fraction of particles with aerodynamic size <2 p m) is an essential metric to evaluate the deep
lung delivery of DPIs. The product of spray-drying has the potential to be applied in DPI
formulations regarding its controllable size. By using a design space compiled from response
surfaces, the most critical factor controlling inhalation properties was gas flow rate. The fine
particle fraction of the porous particle batch reached nearly 60%, whereas in the formulation
containing wrinkled carrier particles, eFPF was 25.0%. The inclusion of PyG dramatically improved
the inhalation performance of porous and wrinkled powder formulations.
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Contour plots of the extra-fine particle fraction as afunction of (a) feed flow rate and gas flow rate

with an inlet temperature at 120-C, (b) inlet temperature and gas flow rate with a feed flow rate of 7.5
mL/min, and (c) inlet temperature and feed flow rate with the gas flow rate at 670 L/h.
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3 Scanning electron microscope images of spray-dried particles of (a) rifampicin only and rifampicin
and phytoglycogen (1/5, w/w) prepared in solvents containing (b) 10%, (c) 20%, (d) 30%, (€) 40%, and (f)
50% ethanol by volume
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