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 Development of SBA-16 from biomass with potential application in vitamin B12 delivery
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Highlights
· MSNs were synthesised by the hydrothermal route using sodium silicate extracted from rice husks, an agro-industrial waste product, with a focus on a sustainable process.
· XRD and BET analyses confirm the Im3m cubic structure and mesoporous characteristics with SBET 167.42m2/g and 10.1 nm pore diameter.
· The zeta potential of −32.9mV ensures high colloidal stability of the system in water. The material shows promise for the storage and controlled release of vitamin B12.
· The MSNs were amino functionalised and vitamin B12 was encapsulated by adsorption, achieving an encapsulation content of 23.85%.
Resumo/Abstract
Vitamin B12 deficiency is a reality that affects various sectors of society, which requires the development of efficient forms of supplementation. Mesoporous silica nanoparticles (MSNs) of the SBA-16 type generate great interest thanks to their high surface area, organised porous structure, and biocompatibility. Rice husk ashes (RHA) are silicon-rich agro-industrial waste, and can contribute to the development of nanoplatforms with potential for carrier vitamin B12. SBA-16 particles were obtained by hydrothermal route, using Pluronic F127, n-butanol and sodium silicate extracted from RHA. The MSNs were  post-synthesis amino functionalised with 3-aminopropyltriethoxysilane. Vitamin B12 was then encapsulated by adsorption, resulting in an encapsulation content of 23.85%. The spectra obtained by FTIR revealed the presence of characteristic bands of Si-O-Si (1000 to 1200 cm−1) and Si-OH (at 3400 cm−1), confirming the formation of the desired siloxane network and the effective -NH2 functionalization as well as the incorporation of vitamin B12 into the structure. The X-ray diffractogram showed a peak at 2θ≈0.99∘, indicating an Im3m cubic structure, with an interplanar spacing of 8.88 nm and a lattice parameter of 12.5 nm.  Hydrodynamic diameter observed was 629.15 ± 12.12 nm and zeta potential of -32.93 ± 1.00 mV, indicating high colloidal stability. With a surface area of ​​167.42 m2g-1 and a pore volume and diameter of 0.422 cm3g-1 and 5.04 nm, the synthesised MSNs present high potential for controlled and site-specific release of vitamin B12, contributing to its stabilisation and preservation until the final fraction of the intestine where it must be absorbed.
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