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Comparison of biofilm on titanium and zirconia surfaces: in vivo study

Kyu-Taek Lim', DDS, MSD, Ji-Hyun Lee?, DDS, MSD, II-Gu Lim?* DDS, So-Hyun Park?, DDS,
Hyun-Phil Lim?, DDS, PhD, Ok-Su Kim**, DDS, PhD
*Department of Periodontics, *Department of Prosthodontics, 'School of Dentistry, Chonnam National University, Gwangju, Korea

Purpose: This study was conducted to compare in vivo biofilm formation on titanium surface and zirconia surface. Materials and methods: For biofilm formation on
titanium and zirconia in oral cavity, after producing oral appliances using acrylic resin and orthodontic wire tailored to 9 subjects, we made titanium and zirconia specimens
(6mm X 6 mm X 2 mm), fixed them on oral appliances and maintained them in oral cavity of test subjects for 24 and 72 hours. Test subjects who have equipped two pairs
of specimens maintained oral hygiene not by using toothpaste but only by tooth brushing. After 24 and 72 hours, we removed and observed specimens through scanning
electron microscopy (SEM). Results: Biofilm formation showed large deviation depending on individuals. For formation comparison between titanium and zirconia for 24 hours,
zirconia showed less biofilm formation than titanium. Biofilm formation showed large deviation depending on individuals. As for formation comparison between zirconia and
titanium, the degree of biofilm formation in zirconia was less than it was in titanium after a lapse of 24 hours. The result of biofilm formation in 72 hours trial show that
zirconia has an inclination to formate less biofilm than it was in titanium. Conclusion: Based on the above results, we can conclude that early biofilm formation in oral
cavity was influenced by difference of abutment materials. (J Korean Acad Prosthodont 2013,51:245-51)
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Fig. 1. Experimental appliance model.
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Fig. 2. Bacterial adhesion on titanium and zirconia Surfaces (magnification X 50). A: 24 hrs titanium surface, B: 24 hrs
zirconia surface, C: 72 hrs titanium surface, D: 72 hrs zirconia surface.

Table 1. Ratio of plaque amount attached to titanium and zirconia surface

Areas of plaque attachment (%)

Titanium surface

24 hrs 72 hrs

Zirconia surface

24 hrs 72 hrs

40.64 + 29.05 (%)* 58.99 + 31.90 (%)

21.76 + 15.08 (%)* 45.63 + 27.85 (%)

mean + SD
* Statistically significant difference by Wilcoxon signal rank test (P<.05)
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Fig. 3. Plaque composition (Rod %) attachment to titanium and zirconia surfaces after 24 hrs and 72 hrs (magnification
% 10,000, 12 X 10 um size specimen). A: 24 hrs zirconia, B: 24 hrs titanium, C: 72 hrs zirconia, D: 72 hrs titanium.

Table 2. Percentage of rods on biofilm attachment

Percentage of rods on biofilm attachment (%)

Titanium surface
24 hrs 72 hrs

Zirconia surface
24 hrs 72 hrs

9.56 + 12.66 (%) 18.62 + 24.50 (%)

1134 + 16.64 (%) 5.50 + 10.65 (%)

*mean + SD
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