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1 Blanks made of YSZ (slip cast-

ing).

2 Cell colonization after 24 h.

Use of dental implants is on the rise in dentistry. In Germany, 

around 1.1 million implants are applied per year, with titanium 

implants representing today’s gold standard. However, there is 

also a concomitant increase in the occurrence of complications, 

-

rounding an implant). Zirconia offers the advantages of good 

biocompatibility for people with allergies, outstanding soft tissue 

properties, low plaque accumulation rates, and excellent red-

white aesthetics. Macro-/microstructuring of the ceramic sur-

face is accomplished not via additive and/or subtractive pro-

cesses, but rather directly during shaping of the ceramic by slip 

casting. For this purpose, a CAD/CAM process chain was devel-

For producing the green body, slurries with 3 and 2 mol % 

yttria-stabilized zirconia, were prepared. With these slurries, 

the macro-/microstructure was able to be transferred by slip 

casting to the surface of the dental implant (Figure 1). The topog-

raphy of the sintered ceramic surface was investigated by 

means of white light interference microscopy. The results were 

in good agreement with the CAD data for the structure. The 

Ra value of the microstructure was 4.5 µm. The ceramics were 
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3D map of the topography of a structural element

INDIVIDUALLY STRUCTURED DENTAL IMPLANTS 

B I O -  A N D  M E D I C A L  T E C H N O L O G Y

Characteristic material properties

YSZ 3 mol % 2 mol %

4-point bending strength 985 MPa 1140 MPa

Weibull parameter m 14.5 m 20.8

Fracture toughness HV10

According to Shetty 6.1±0.6 14.2±1.5

According to Niihara 5.1±0.5 12.1±1.2

The characteristic properties of the materials clearly indicate 

that by reducing the amount of yttria-stabilized zirconia, it was 

possible to double the fracture toughness and improve the 

strength. Results of preliminary cell tests showed that cell col-

onization on the macro-/microstructured ceramic surface was 

completed within 24 h. 
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