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PULMONARY DELIVERY OF INSULIN BY LARGE POROUS PARTICLES: 
IN VITRO/IN VIVO STUDIES 
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Miro1, Raffaella Sorrentino2, Fabiana Quaglia1 
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Purpose: The aim of the present work is to produce insulin-loaded large porous 
particles (LPP) of poly (lactide-co-glycolide) (PLGA) containing hydroxypropyl-β-
cyclodextrin (HPβCD) with optimized flow properties and to test their pharmacological 
activity in vivo.  
Methods: PLGA-based LPP encapsulating insulin and HPβCD were prepared by the 
double emulsion method and fully characterized in term of size, morphology, 
aerodynamic behavior and insulin/HPβCD loadings. Release profiles of insulin and 
HPβCD were evaluated by dialysis in different simulated lung fluids and in phosphate 
buffer. Insulin-loaded LPP were tested in vivo on Charles-River rats after delivery to the 
lung by means of low-scale dry powder inhaler (DPI).  
Results: The combination of appropriate amounts of insulin and HPβCD was essential 
to achieve LPP with the desired properties. LPP showed a low theoretical mass mean 
aerodynamic diameter and good in vitro aerosolization properties. Insulin and HPβCD 
were contemporary released from the system independently upon the composition and 
nature of the release medium. Confocal microscopy studies performed on LPP 
containing FITC-insulin suggested that particles reach alveoli and remain in situ after 
delivery. The pharmacological effect of insulin LPP was confirmed by dose-response 
studies performed on both normoglycaemic and streptozotocin-induced diabetic rats. 
Insulin LPP significantly reduced blood glucose level as a function of the administered 
dose (0.5-4.0 IU/Kg) in both groups.  
Conclusions: Taken all together these results suggest that the developed LPP reach 
alveoli, release insulin in its bioactive form and produce reduction of blood glucose 
levels. 


