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Ceramics are widely used materials for prostheses, especially in dental fields. Despite 
biomedical applications, little is known about ceramic surface modifications and the resulting 
cell behavior at its contact. Presently, lithium-disilicate ceramic could replace zirconia 
because of their better aesthetic properties. The aim of this study is to evaluate the biological 
response of embryonic epithelium cultivated on lithium-disilicate and zirconia dental ceramic. 
We studied a lithium-disilicate and zirconia ceramic with 2 different surface treatments: raw 
and polished. We compared these ceramics using an organotypic culture model of chicken 
epithelium and we measured various physico-chemical characteristics (wettability, 
roughness). 

The best cell proliferation was observed on zirconia ceramics whatever the surface 
modification. Lithium-disilicate raw and polished ceramic provided the best cell adhesion. 
Our results on the lithium-disilicate showed that the surface roughness influenced the cell 
adhesion. This material could be interesting to enhance the gingival tissue adhesion. 

The zirconia showed a better cytocompatibility than lithium-disilicate but the cell 
adhesion was also drastically reduced on the polished zirconia.  
However, for aesthetical requirement of the dental implant, a glazing treatment has been 
performed on the lithium-disilicate which provided no cell adhesion and proliferation due to 
its hydrophilicity. 

Our results demonstrated how simple surface modifications can finely modulate tissue 
adhesion. This will help dental surgeons to choose the most appropriate biomaterial and the 
best surface treatment for a specific clinical application, especially for the ceramic implant 
collar. We are now realizing culture of gingival human tissue in order to validate these results 
for clinical applications. 
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Objectives: Lithium disilicate ceramics are widely used materials in aesthetic dentistry and fixed prosthesis(1). Moreover, IPS 
e.max® Press or CAD was recently reported as the most robust and durable all-ceramic system tested to date(2). Despite 
multiple biomedical applications, little is known about ceramic surface modifications and the resulting cell behaviour at its 
contact. The aim of this study was to analyze surface properties and biological response of two different surfaces: glazed vs 
manual polished surface treatment. 
 
Methods: Our study was realized with lithium disilicate ceramic samples (IPS e-max® Press, Ivoclar Vivadent, France) with 3 
different surface treatments: raw, hand polished, and glazed surface treatment (control samples were Thermanox®). Surface 
characterizations were analysed by water-drop method, interferometry, and scanning electron microscopy. Moreover, we 
compared cell response between polished and glazed surfaces using an organotypic culture model of chicken epithelium(3). 
 
Results: Results demonstrated that the surface roughness is not modified as shown by equivalent Ra measurements. On the 
contrary, the contact angle θ in water is very different between polished (82°) and glazed (32°) samples. The culture of 
epithelial tissues allowed a very precise assessment of histocompatibility of these interfaces and showed that polished samples 
increased cell adhesion and proliferation as compared to glazed samples. Finally, we demonstrated that lithium disilicate 
dental ceramic is not cytotoxic in vitro(4).  
 
Conclusion: Lithium disilicate polished ceramic provided better adhesion and proliferation than lithium disilicate glazed 
ceramic(5). Taken together, our results demonstrated for the first time, how it is possible to use simple surface modifications to 
finely modulate the adhesion of tissues. Our results will help dental surgeon to choose the most appropriate surface treatment 
for a specific clinical application, in particular for the CFAO CAD/CAM skills(6) or for aesthetic ceramic implant collar. We 
conclude therefore that polished lithium disilicate ceramic is promising to be used to improve aesthetic collar implant and to 
tight the perio-implant junction without decreasing physical properties of oral rehabilitation. 
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INTRODUCTION 
 
Lithium disilicate ceramics are widely used materials in aesthetic dentistry and fixed prosthesis(1). Moreover, IPS e.max® Press or CAD was recently 
reported as the most robust and durable all-ceramic system tested to date(2). 
Despite multiple biomedical applications, little is known about ceramic surface modifications and the resulting cell behaviour at its contact.  
 

1.  Gehrt M, Wolfart S, Rafai N, Reich S, Edelhoff D. Clinical results of lithium-disilicate crowns after up to 9 years of service. Clin Oral Investig Online First, 7 mars 2012. 
2.  Kern M, Sasse M, Wolfart S. Ten-year outcome of three-unit fixed dental prostheses made from monolithic lithium disilicate ceramic. J Am Dent Assoc 2012;143(3):234-40.  
3.  Duval JL, Letort M, Sigot-Luizard MF. Comparative assessment of cell/substratum static adhesion using an in vitro organ culture method and computerized analysis system. Biomaterials, 1988;9:155-61. 
4.  Brackett MG, Lockwood PE, Messer RL, Lewis JB, Bouillaguet S, Wataha JC. In vitro cytotoxic response to lithium disilicate dental ceramics. Dent Mater 2008;24(4):450-6.  
5.  Wolfart S, Eschbach S, Scherrer S, Kern M. Clinical outcome of three-unit lithium-disilicate glass-ceramic fixed dental prostheses: up to 8 years results. Dent Mater 2009;25(9):63-71.  
6.  Guess PC, Zavanelli RA, Silva NR, Bonfante EA, coelbo PG, Thompson VP. Monolithic CAD/CAM lithium disilicate versus veneered Y-TZP crowns: comparison of failure modes and reliability after fatigue. Int J Prosthodont 2010;23(5):434-42. 
	  

 Acknowledgments: The authors are very thankful to Ivoclar Vivadent company for providing IPS e.max®Press ceramic samples.	  

DISCUSSION 
  

Ø  Surface modifications modulate the adhesion of tissues. Lithium 
disilicate polished ceramic provided better adhesion and proliferation 
than lithium disilicate glazed ceramic(5).  

Ø  Our results will help dental surgeon to choose the most appropriate 
surface treatment for a specific clinical application, in particular for the 
CAD/CAM skills(6) or for aesthetic ceramic implant collar. 
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RESULTS 

AIM of STUDY 
To analyze surface properties and biological response of two different surface treatments: glazed vs manual polished surface. 
	  

Polished vs glazed surface properties of lithium disilicate ceramic 
(IPS e.max®, Ivoclar Vivadent): a physico-chemical and biological study	  

Lithium disilicate ceramic is promising to be 
used to improve aesthetic collar implant 
and to tight the perio-implant junction 
without decreasing physical properties of 
oral rehabilitation.  

CONSEURO	  2013	  

Ø Biological response 

•  Polished samples increased cell adhesion 
and proliferation as compared to glazed 
samples. 

 
•  Lithium disilicate dental ceramic is not 

cytotoxic in vitro(4). 

Ø Physico-chemical surface caracterizations 
•  The contact angle θ in water is very different between polished (82°) 

and glazed (32°) samples. 

•  The surface roughness is not modified as shown by equivalent Ra 
measurements. 

MATERIAL 

Ø  Samples: lithium disilicate ceramic  

Ø  Surface treatments: 3 different surfaces 

1) Raw surface  
 
2) Hand polished surface 
 
3) Glazed surface 

•  Type: IPS e.max® Press, Ivoclar Vivadent 
•  Length : 14x14 mm 
•  Number of samples : 120 

10	  à	  1
5	  	  cm	  

10	  à	  1
5	  	  cm	  

Control samples : Thermanox®   

Ø  Physico-chemical surface properties study 
•  Water-drop method  
•  Interferometry  
•  Scanning electron microscopy (SEM) 
 

Ø  Biological surface properties study   
•  Organotypic culture model of chicken epithelium(3) 
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•  ANOVA	  followed	  by	  a	  DunneC	  post	  hoc	  test	  (InStat)	  	  
•  ProbabiliJes	  of	  P<0.05	  considered	  staJsJcally	  significant	  (*)	  	  

Ø  Statistical analysis 
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