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Purpose: The aim of this work was to produce and characterize insulin respirable 

powders for the treatment of diabetes disease. The powders were prepared with or 

without chitosan in order to obtain an immediate or modified release of the peptide. 

 

Methods: Insulin microparticles containing recombinant human insulin (Ins-SD) 

were manufactured by spray drying an acid solution (pH = 4.0). A spray-dried 

powder was also prepared with the addition of chitosan (InsChit-SD). The ratio 

between insulin and chitosan was 98:2. 

Afterwards, both powders were characterized in terms of drug loading, morphology 

by Scanning Electron Microscopy (SEM), particle size by laser diffraction, and 

aerodynamic particle size by Next Generation Impactor (NGI). RS01
® 

device was 

employed to aerosolize microparticles at 60 l/min. In vitro dissolution test was carried 

out using Franz’s cell apparatus. Statistical analysis of the dissolution curves were 

performed calculating similarity factor (f2). 

 

Results: Ins-SD and InsChit-SD microparticles were successfully manufactured by 

spray drying and the yield of process was higher than 60%. SEM images of Ins-SD 

showed microparticles roundship with corrugated surface. No morphological 

differences were observed when chitosan was added to the formulation. Both insulin 

powders presented dV50 less than 5 µm and high respirability values. In particular, 

Fine Particle Fraction was equal to 78.0% and reached 92.1 % when chitosan was 

added. Mass Median Aerodynamic Diameter value was equal to 2.04 µm and 1.21 

µm for Ins-SD and InsChit-SD respectively (n=3). InsChit-SD showed slower 

dissolution profile than Ins-SD (f2<50). 

 

Conclusions: Insulin spray-dried microparticles can be produced by spray drying an 

acidic solution of the peptide. The presence of chitosan decreased the drug 

dissolution rate and improved the aerodynamic performance. 


