Highlights

· 3D-printed silica-alginate–gelatine–xanthan scaffolds for bone regeneration
· Successful synthesis of SiO2 sol-gel method with different TEOS:CTAB molar ratios (2:1 and 4:1)
· Mesoporous SiO2 nanoparticles loaded with Vitis Vinifera L. peel polyphenols 
· SiO2 reinforce hydrogel scaffolds, reducing swelling and degradation rate
· Preosteoblastic cells adhere on 3D-printed scaffolds and migrate towards the pores

