
  

 ECM mimicking and osteoconductive scaffolds 

  Biocompatible and biodegradable 

  Osteoinductive and angioinductive 

 
Fabricated  

3D scaffold 

Bioglass infiltration 

350ul glass sol. 1:250 

(glass : water wt%) 

with dropping method 

 

200ul glass sol. 

glass: water (1:50) 

2 bar pressure 

 

Distance :10mm 

 

Sandblasting Enamelling  

  

  Highest in vivo bioactivity index (IB>8) among all bioceramics.  

  Astonishing biocompatibility and bone-bonding ability 

 45S5 
SiO2 Na2O CaO P2O5 

45% 24.5% 24.5% 6% 





 



Group Description 

Z (Control) Zirconia 

ZG Zirconia + glass infiltration 

ZGC 

ZGC-M 
Zirconia + glass infiltration + enamelling 

(Crystallinity = medium) 

ZGC-H 
Zirconia + glass infiltration + enamelling 

(Crystallinity = high) 

Debinding & Sintering 
(Shrinkage approx. 26%) 

Green body Pre-sintered Final-sintered 

16% 10% 

Combeite 
(Na2Ca2Si3O9) 

x500 x5000 

Overall coating on the surface Coating layer without cracks 

Zirconia layer 

Coating layer 
26.8μm 17.9μm 

ZGC-M = 26.8μm               ZGC-H = 17.9μm 

Cross section 



Before & after glass infiltration (n=10) Difference letters represent significance  
(p<0.05) 

Long heat 
duration  

 

Short heat 
duration  

 

Heat treatment 

above  

Glass transition 

temperature  

Better  

inter-particle cohesion 

Control 

 
ZGC-M 
ZGC-H 

Z ZG 

spindle-shaped  filopodia 

 

ZGC-M ZGC-H 

   The composite fabricated by double-coating 45S5 bioactive glass on 3D-printed zirconia     
       exhibited sufficient mechanical and biological properties to be used as a bone regeneration  
       scaffold.  
 

  In particular, the ZGC-H group with the highest crystallization showed the best adhesion    
      strength and biological response, and is thought to exhibit sufficient properties to be used as  
      a bone regeneration scaffold in the future. 


