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INTRODUCTION: Restoration of missing teeth 
using dental implants is a well-established clinical 
procedure. Today the main problem is the 
occurrence of peri-implantitis. In order to save 
implants with peri-implantitis new cleaning 
protocols need to be developed. One key aspect is 
to find efficient and safe antibacterial cleaning 
solutions or gels.  One cleaning protocol includes 
the use peroxide gels combined with titania. This 
study explores different concentration of 
components and wavelengths of light activation, 
within a gel of TiO2 and H2O2. The gel produces 
bacterial killing ROS (Reactive Oxygen Species) 
upon irradiation with UV light, where the ROS is 
sought to kill bacteria.  

This study explores the organic degradation 
potential in the TiO2/H2O2/UV-Vis system by 
varying TiO2 and H2O2 photoactivation energy and 
concentrations within acceptable limits, to detect 
governing factors and potential synergy effects. 

METHODS: TiO2 (Degussa P25), H2O2,  
Rhodamine B (RhB) and deionized water were 
mixed in a beaker to a volume of 65 ml, to 
concentration according to Table 1.  An aliquot of 
4 ml was introduced in a cubic cuvette for 
exposure of light of 365 nm, 405 nm and 470 nm 
and at dark. 1 ml of the supernatant were 
introduced into a 1,5 ml cuvette to be analyzed in a 
UV-Vis spectrophotometer (UV-1800, Shimadzu, 
Kyoto, Japan) to see how much of the dye have 
degraded.   

Table 1. The compositions of the samples. 

H2O2 (wt%) TiO2 (g/l) Rhodeamine B  (μM) 
0 0 15 
6 0 15 
0 0,5 15 
6 0,5 15 

 
RESULTS: As seen in Fig. 1., an increase in RhB 
degradation from 2,9 % to 94% is obtained when 
TiO2 is added and exposed to 365 nm light. At 405 
nm the RhB degradation increases from 2,3 % to 
75 %. A small increase is found when only H2O2 is 
present in the sample. In dark conditions the 

degradation increases with addition of H2O2 to the 
TiO2 sample. 

 
Fig 1. Degradation of Rhodamine B after 1 minute 
light exposure at 365, 405, 470 nm and at dark.  

DISCUSSION & CONCLUSIONS: The 
concentration of TiO2 was the parameter that had 
the most impact on the degradation potential at 
both 365 and 405 nm. A synergistic effect was also 
found in dark conditions when adding H2O2 to 
TiO2. However, the RhB degradation was still very 
low. These results indicate that 405 nm light could 
yield as high as 75 % degradation in 10 min. 

REFERENCES: 1 P. Tengvall, H. Elwing, I. 
Lundström, Titanium gel made from metallic 
titanium and hydrogen-peroxide, J. Colloid 
Interface Sci. 130 (1989) 405–413. 

ACKNOWLEDGEMENTS: Eurostars project 
NuGel. 

http://www.teknik.uu.se/applied/
http://www.teknik.uu.se/nfm/

