
*salvatoreemanuele.drago@unipa.it 

Inulin-Based Nanogel for Pulmonary siRNA 
Delivery  

Salvatore Emanuele Drago1, Marta Cabibbo1, Cinzia Scialabba1, 
Emanuela Fabiola Craparo1, Gennara Cavallaro1  

1University of Palermo, Lab of Biocompatible Polymers, Department of 
Biological, Chemical and Pharmaceutical Sciences and Technologies 

(STEBICEF), via Archirafi 32, Palermo, Italy  
 

Abstract 

 

siRNA-based therapeutic strategies are attracting increasing attention in the context of lung diseases 

due to the potential to modulate the expression of genes that are specifically over-regulated in such 

conditions 1. Treatment of lung diseases by inhaled siRNA-based therapies could enable high local 

concentrations of RNA in the lungs while reducing systemic degradation and minimizing side effects 2. 

However, inhaled RNA-based formulations require specific features to overcome pulmonary obstacles, 

such as natural barriers and clearance mechanisms, which often hinder efficient delivery 3.  

In the present work, a novel inulin-based platform for pulmonary delivery of siRNA have been realized 

to achieve gene therapy for chronic respiratory diseases. To this end, inulin was functionalized by an 

easy and reproducible stepwise synthesis, introducing 1,2-bis(3-aminopropylamino) ethane (bAPAE) to 

confer cationic properties, and polymethyloxazoline, to increase the hydrophilicity of the material. 

Starting from this polymer, nanogels were prepared using different preparation techniques. Once the 

most suitable technique was identified, physico-chemical characterization was carried out to assess 

their potential as systems for pulmonary siRNA delivery, such as the ability to incorporate siRNA and 

protect it from degradation by RNAses, while reducing interactions with mucins and avoiding 

premature release into the pulmonary environment. 
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