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Abstract: We prepared polyacrylonitrile (PAN) and urchin-like Ag–Au bimetallic or Ag 
nanoparticle–decorated PAN nonwoven mats using electrospinning and evaluated them in 
vitro and in vivo for promotion of bone ingrowth and wound healing and antibacterial effects 
on skin tissue. A facile, green, low-temperature protocol was developed to obtain these 
nonwoven mats. The sterilization rate of urchin-like Ag–Au bimetallic and Ag nanoparticle–
decorated PAN nonwoven mats against Staphylococcus aureus was 96.81% ± 2.81% and 51.90% 
± 9.07%, respectively, after 5-h treatment. In an in vitro cell model, these two mats did not 
show significant toxicity; cell viability of >80% was obtained within 5 h of treatment. In vivo 
animal model preclinical assessment showed that the urchin-like Ag–Au bimetallic 
nonwoven mat group showed good wound recovery because of sebaceous gland, hair follicle, 
and fat formation during skin tissue regeneration; increased neovascularization and compact 
collagen fibers were observed in the dermal layer, comparable to the findings for the control 
group. The mother substrate of the urchin-like Ag–Au bimetallic nanoparticle–decorated 
PAN nonwoven mats, that is, pure PAN nonwoven mats, was found to be an ideal scaffold 
for bone tissue engineering as osteoblast ingrowth from the top to the bottom of the 
membrane and proliferation inside the membrane were observed. The key genetic factor 



Cbfa1 was identified as a key osteoblast differentiation regulator in vivo. Thus, electrospun 
membrane materials show potential for use as dual-functional biomaterials for bone 
regeneration and infection control and composite grafts for infectious bone and soft tissue 
defects. 
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Table S1 Magnusson and Kligman scale. 

 
 
 
 
 
  



Table S2 Score System of Skin Reaction. 

 
 
  



Table S3 Score system of skin irritation evaluation. 

 
 
  



 
 

Figure S1. Pathological analysis of Masson trichrome staining of (A) regenerated tissue 
harvested from negative control group, (B) regenerated tissue harvested from urchin-
like Ag–Au bimetallic nonwoven mat-treated group, which shows dense collagen fiber 
formation in the wound bed. The inset scale bar represents 100 μm. N=5 for each group. 


