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Supplementary Figures 
 
 

 

 
Supplementary Figure 1. The porosity (%) of 3D printing scaffolds with or 
without SF and sulfonated SF. Pure gelatin: Porosity=82.0799%,  
Median Pore Diameter (Volume) = 
Gelatin-silk: Porosity=87.9883%, Median Pore Diameter (Volume)=99359.3nm. 
Gelatin-silk-16-1: Porosity=86.4762%, Median Pore Diameter (Volume)=110277.3nm. 
Gelatin-silk-16-2, Porosity=86.8367%, Median Pore Diameter (Volume)=123673.6nm. 
Gelatin-silk-16-3: Porosity=87.6422%, Median Pore Diameter 
(Volume)=170732.1nm. Gelatin-silk-16-4: Porosity=86.8103%, Median Pore 
Diameter (Volume) = 64888.5nm. Pure gelatin: 3D printing gelatin scaffold; 
Gelatin-silk: 3D printing gelatin scaffold covered with silk fibroin; Gelatin-silk-16-1: 
3D printing gelatin scaffold covered with sulfonated silk fibroin (volume ratio of the 
SF solution to the diazonium salt, 16:1); Gelatin-silk-16-2: 3D printing gelatin 
scaffold covered with sulfonated silk fibroin (volume ratio of the SF solution to the 
diazonium salt, 16:2); Gelatin-silk-16-3: 3D printing gelatin scaffold covered with 
sulfonated silk fibroin (volume ratio of the SF solution to the diazonium salt, 16:3); 
Gelatin-silk-16-4: 3D printing gelatin scaffold covered with sulfonated silk fibroin 
(volume ratio of the SF solution to the diazonium salt, 16:4). 
 
 
 
 
 
 



 
Supplementary Figure 2. The degradation of pure silk fibroin mesh observed by 
SEM in different solutions for 1, 21, and 42days. A-a,c,e. Pure silk fibroin mesh 
was degraded in 0.1M PBS buffer for day1, day21, and day42, respectively. Scale 
bar=50µm. A-b,d,f. Pure silk fibroin mesh was degraded in 1mg/ml 
alpha-chymotrypsin solution for day1, day21, and day42, respectively. Scale 
bar=50µm. B-g,h,i. High magnification in the yellow frame area in A-b,d,f. Scale 
bar=20µm. 
 

 
Supplementary Figure 3. Ultimate tensile strength of silk fibroin mesh after 
degradation in PBS solution and α–Chymotrypsin solution at different time 
points. The ultimate tensile strength of the silk fibroin mesh incubated in 
α-chymotrypsin degrading solution decreased gradually with the degradation time, 
and the mechanical strength decreased about 40%. 



 

 
Supplementary Figure 4. Mechanical properties of 3D printing scaffolds with or 
without SF and sulfonated SF. Pure gelatin, 3D printing gelatin scaffold. 
Gelatin-silk, 3D printing gelatin scaffold covered with silk fibroin. Gelatin-silk-16-1, 
3D printing gelatin scaffold covered with sulfonated silk fibroin (volume ratio of the 
SF solution to the diazonium salt, 16:1). Gelatin-silk-16-2, 16:2. Gelatin-silk-16-3, 
16:3. Gelatin-silk-16-4, 16:4. 
 

 
Supplementary Figure 5. Cytotoxicity of 3DG-SF and 3DG-SF-SO3 scaffold by 
CCK-8 test. The cytotoxicity of sulfonated silk fibroin (3DG-SF-SO3) at the ratio of 
16: 2 (Silk fibroin solution to sulfonation reagent) belongs to level 1 (qualified), 
according to the Biological test program for medical devices - Cytotoxicity test (GB/T 
16886.5). The cytotoxicity of sulfonated silk fibroin (3DG-SF-SO3) at the ratio of 16: 
4 belongs to level 2 (qualified), which was also in line with the safety requirements 
for animal experiments. 


