
Fig. 3. Gene expression modulation of osteoblasts cultured for 24 h and 7 days on zirconia surfaces. All plotted points located above the blue line (p<0.05) represent 

genes which were significantly different expressed from the control group Y-TZP. The values plotted beyond the right and left lines of x = 0 (indicating ± 1.5 CT-values) 

show the up- (red) and down- (green) regulation of surface-sensitive genes in comparison to the control. 
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 On ZrO2 genes encoding biomarker for 

bone resorption and remodeling were 

up-regulated, while genes encoding for 

ECM proteins and osteoblast 

differentiation (bone formation) were 

down-regulated.  

 Gene expression patterns on Ce-TZP1 

and Ce-TZP2 surfaces were 

comparable with the Y-TZP control 

group.  

 
 

 

 

 On day 1 distinctly more genes were 

differently expressed between Ce-TZP 

and Y-TZP than at day 7.  

 Gene expression pattern on Ce-TZP at 

day 1 was characterized by down-

regulation of genes encoding ECM 

proteins and up-regulation of genes 

encoding proteins involved in ECM 

degradation. 
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Background and Aim 

Results 

In the context of biomaterial development and evaluation, we examined initial response of dental-implant-relevant target cells, namely primary human alveolar 

bone osteoblasts and gingival fibroblasts, to novel zirconia-based surfaces by analyzing the expression changes of 84 genes, involved in extracellular matrix 

(ECM) turnover, cell attachment, proliferation, differentiation and inflammation. 

Methods and Materials 

Conclusions 
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Scale bar: 10 µm  

Sa (Average surface height deviation amplitude); Sdr (Surface enlargement compared to totally flat reference area)  
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By means of global gene expression analysis in periodontal tissue cells on ceramic-based biomaterials, we were able to identify a contra-supportive implant 

surface for osteogenesis. Moreover, our results indicate that initial cell response of osteoblasts and fibroblasts was modulated by the type of zirconia in a time-

dependent manner. The results of the present work further highlight the importance of cell culture-based preclinical screening analysis in the course of implant 

biomaterial development and evaluation. 

Fig. 1. Scanning electron micrographs of osteoblast surfaces 

Fig. 2. Scanning electron micrographs of fibroblast surfaces 
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