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Arabinoxylans properties and the microspheres production for colon-targeted insulin delivery
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Arabinoxylans (AX) are biopolymers present mainly in cereal grains, they are fermentable by colonic bacteria and able to 
form covalent gels through the oxidation of ferulic acid molecules. These gels are low affected by pH changes and suitable 

for colon-targeted insulin administration. The aim of this work was to study arabinoxylans properties and to produce and 
analyze AX-insulin microspheres. AX obtained from maize bran presented high ferulic acid content (22.4±0.9μg/mg) and 
an arabinose to xylose ratio of 0.6. The antioxidant activity of AX was studied by ABTS and DPPH assays obtaining the IC50 
values of 1050.9±24.6 and 681.1±41.2μg/ml, respectively. The gelation property of 1% (w/v) AX solutions was analyzed by 
rheology using laccase. Gels with a storage modulus of 530 Pa and a mechanical spectrum characteristic of a solid-like material 
were obtained. A triaxial electrospray system was used to prepare AX-insulin microspheres with a mean diameter of 240μm 
and a uniform insulin distribution as observed by confocal laser scanning microscopy. During the in vitro analysis under 
simulated gastrointestinal conditions, 20±0.5% of encapsulated insulin was released. Finally, the in vivo analysis performed in 
Wistar rats presenting type I diabetes induced by streptozotocin showed a hypoglycemic effect from 16 to 18h after AX-insulin 
microspheres oral administration. The results suggest AX microspheres as an attractive colon-targeted drug delivery system. 
Further studies are needed to investigate the insulin stability in the AX microspheres during storage.
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