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Figure S1. The relationship between the theoretical added ALN weight and the actual 

loaded ALN weight into MSNs in the drug loading process. MSNs were all 100 mg in 

each experiment.
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Figure S2. Representative SEM images of the MSNs with (a) low magnification and 

(b) high magnification.
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Figure S3. Nitrogen adsorption-desorption and pore volume analyses of the MSNs. (a) 

absorption-desorption curves and (b) pore diameter distribution. The BET adsorption 

isotherm in (a) shows a typical IV nitrogen adsorption-desorption pattern, indicating 

the mesoporous structure of MSNs.
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Figure S4. The surgical process of the in vivo critical-sized cranial defect model and 

implantation of the nanofibrous membranes. Every rat had bisymmetric critical-sized 

bone defects, which were covered employing the nanofibrous membranes with good 

conformability to the tissues.
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Figure S5. Images of the harvested skull tissues of all the nanofiber membranes on 4 

weeks and 12 weeks. a: PG-ALN@MSNs; b: PG-ALN; c: PG-MSNs; d: PG. Scale bar: 

5 mm. The blank wires in the image represent surgical sutures, which are used to suture 

the skin when necessary during the surgical operation.
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Figure S6. Representative H&E staining images of the different specimens on 4 weeks. 

The red arrows point to the newly formed blood vessels. The scale bar is 50 μm.
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Figure S7. The hydrolysis process of MSNs to release silicate. The bonding of "-Si-

OH" is hydrated and hydrolized into Si(OH)4. Subsequently, the metallic ions in body 

fluid promote ionization into silicate via ion exchange.


