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Highlights
· Sustainable SBA-15 silica synthesized from rice husk ash.
· High surface area and ordered mesopores confirmed.
· Curcumin encapsulation achieved with 96% loading.
· Promising nanoplatform for controlled antioxidant delivery.
Resumo/Abstract
Mesoporous silica nanoparticles (MSNs) stand out for their high surface area, ordered pore system, and biocompatibility, enabling efficient encapsulation of bioactive compounds. In this work, SBA-15-type MSNs were synthesised from sodium silicate extracted from rice husk ash, a sustainable and low-cost silicon source. The nanoparticles were obtained by sol–gel/hydrothermal method, followed by calcination at 400 °C. Curcumin, a natural antioxidant with limited solubility and bioavailability, was encapsulated into MSNs using an acetone–ethanol system, achieving high loading efficiency (≈96%). Structural characterization by FTIR confirmed Si–O–Si and silanol groups in pristine MSNs, while MSN–Cur spectra revealed additional bands in 1628–1600 cm⁻¹ attributed to C=O and C=C stretching of the aromatic ring and the enol/ketone chain assigned to curcumin. Small-angle XRD showed peaks typical of the ordered hexagonal SBA-15 framework. BET analysis indicated a surface area of 431.4 m²/g, a pore volume of 0.433 cm³/g, and an average pore diameter of 2.01 nm. Zeta potential shifted from –30 mV (MSNs) to –7.33 mV (MSN–Cur), indicating surface modification by curcumin encapsulation. The results demonstrate that rice husk-derived MSNs are a sustainable and efficient nanoplatform for curcumin delivery, combining valorization of agro-industrial residues with potential biomedical applications in controlled release systems.
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