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The purpose of this study was to assess the efficacy of
photodynamic therapy (PDT) using erythrosine and a
halogen light source to treat a biofilm formed on a mac-
hined surface titanium disk in vivo. Ten volunteers carried
an acrylic appliance containing six machined surface
titanium disks on the upper jaw over a period of five days.
After the five days of biofilm formation period, the disks
were removed. PDT using 20 1M erythrosine and halogen
light was then applied to the biofilms formed on the disks.
Experimental samples were divided into a negative control
group (no erythrosine and no imadiation), E0 group
(erythrosine 60s + no imradiation), E30 group (erythrosine
60s + halogen light 30s), and E60 group (erythrosine 60s +
halogen light 60s). Following PDT, the bacteria in the
biofilm were found to be detached from each disk. Each
suspension with detached bacteria were diluted and
cultivated on a blood-agar plate for five days under
anaerobic conditions. The cultivated bacterial counts in the
E60 group were significantly lower than the control group
(86.4%) or E0 group (76.7%y). In the experimental groups
also, the light exposure time and bacterial counts showed a
negative correlation. In conclusion, PDT using erythrosine
and halogen light has bactericidal effects on biofilms
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formed on a titanium disk irn vivo. Notably, applying 20 uM
erythrosine and 60 seconds of halogen light irradiation had
a significantly potent effect.
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Fig. 1. Acrylic appliance. Three titanium disks placed on each
side of appliance.
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Table 1. Surface roughness of titanium disk

Disks Ra (um)
Disk 1 0.42
Disk 2 0.37
Disk 3 0.31
Disk 4 0.36
Mean + SD 0.36 £ 0.04
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Table 2. Photodynamic therapy protocol

Group Treatment N
Control No treatment 29
EO 20 uM Erythrosine 60 sec. 10

E30 20 uM Erythrosine 60 sec. + Halogen light 30 sec. 10
E60 20 uM Erythrosine 60 sec. + Halogen light 60 sec 10

Fig. 2. Titanium disk used in biofilm formation. After disk
preparation (left) and biofilm formation (right).
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Fig. 3. Counts of live bacteria. Count of cultivated bacteria in
E60 group was significantly less than control group and EO
group (P < 0.0125). Control No treatment, EO 20 uM
Erythrosine 60 sec, E30 20 pM Erythrosine 60 sec. + Halogen
light 30 sec, E60 20 uM Erythrosine 60 sec. + Halogen light
60 sec.
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Table 3. Counts of live bacteria from biofilm on titanium disk

Control (CFU/ml) EO (CFU/ml) E30 (CFU/ml) E60 (CFU/ml)

1 4.80%10° 6.40x10° 9.20x10° 6.40x10° 3.20x10° 1.60x10°

2 1.92x10’ 1.16x107 2.17x10° 1.72x107 2.24x10’ 1.64x10’

3 3.60x10° 1.60x10° 8.00x10° 4.00x10° 4.00x10° 4.00x10°

4 4.08x10° 3.00x10’ 1.64x107 4.16x107 2.80x107 2.32x10’

5 T 4.40x10° 4.80x107 1.08x107 8.00x10° 0

6 6.80x10° 1.08x107 1.32x107 1.88x10’ 4.00x10° 4.00x10°

7 1.08x10’ 8.00x10° 1.00x10’ 4.80x10° 3.60x10° 8.00x10°

8 3.08x10° 9.48x10° 1.32x10° 1.36x10° 2.40x10* 4.00%10°

9 4.00x10° 3.60x10° 2.08x107 2.68x107 1.04x107 1.20x10°

10 2.68x10° 4.60x10° 7.76x10° 7.60x10° 4.04x10° 1.56x10°
T : Excluded by disk loss
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o] FAellA 5UzF AT Hlol A Ee] S HAE
Ay} vz o FFo A Qo] Streptococcus 5] 7
} ABIA AL (10.67*26.13%), 71 2)°ll, Fusobacterium nuclea-
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