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[Abstract] Objective To compare the disinfection effect of 3% (v/v) hydrogen peroxide and 500 mg/L chlorine-con-
taining disinfectants in the independent waterway of a periodontal ultrasonic scaler to provide a reference for clinical wa-
terway disinfection management in stomatology departments. Methods The 18 ultrasonic scalers were randomly divid-

ed into 3 groups of 6 units: the control group, experimental group 1 (3% hydrogen peroxide disinfectant group), and ex-
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perimental group 2 (500 mg/L chlorine-containing disinfectant group). The replaceable parts of the independent water-
way pipes of the 3 groups of ultrasonic scalers were replaced, and the water supply was supplied with sterile distilled
water (DW). In the control group, special treatment was not applied to the nonreplaceable pipe part. In experimental
group 1, the 3% hydrogen peroxide was used to disinfect nonreplaceable pipelines. In experimental group 2, the nonre-
placeable part was disinfected with the 500 mg/L chlorine-containing disinfectant. The water sample was taken from the
outlet of the scaler working part in the three groups for monitoring before disinfection, immediately after disinfection
and 10 consecutive days after disinfection. Bacteria in the water samples were cultured for the colony counts. Then, the
bacterial culture data were compared between groups. The qualified criterion of the water sample was that the number of
bacterial colonies was less than or equal to 100 CFU/mL. After disinfection, a bacterial species mass spectrometry iden-
tification analysis was carried out when the number of bacterial colonies in each group exceeded the standard for the
first time. Biofilms from the inner wall of the tube in the three groups were observed under an electron microscope
on the 10th day after disinfection. Results There were no significant differences between the three groups before dis-
infection (F = 2.549, P = 0.111). The number of bacterial colonies in the spout of 6 scalers in the control group all ex-
ceeded the standard, and three kinds of bacteria were cultured: Sphingomonas melonis, Herbaspirillum huttiense, and
Ralstonia pickettii. Compared with those in the control group, the number of bacterial colonies in experimental group 1
decreased significantly for 1-2 days after disinfection (P < 0.05) and reached the standard. On the 3rd day after disinfec-
tion, the number of bacterial colonies of group 1 increased rapidly and exceeded the standard, and three kinds of bacte-
ria were cultured: Sphingomonas, Herbaspirillum huttiense, and Ralstonia pickettii. For experimental group 2, the num-
ber of bacterial colonies decreased significantly compared to the control group on Days 1 to 6 after disinfection, but the
number of bacterial colonies increased slightly from the 7th day after disinfection and exceeded the standard. Two kinds
of bacteria were cultured: Herbaspirillum huttiense and Ralstonia pickettii. The average number of bacterial colonies 10-
day after disinfection in experimental group 2 was lower than that in experimental group 1(P <0.001). Under an elec-
tron microscope, the biofilm thickness of the two experimental groups was significantly lower than that of the control
group. Conclusion There is water pollution in the independent waterway of a periodontal ultrasound scaler. Three per-
cent hydrogen peroxide and 500 mg/L chlorine disinfectant both have effective disinfection effects on the outlet water of
scalers, and the effect of 500 mg/L chlorine disinfectant is better than that of 3% hydrogen peroxide. The use of 3% hy-
drogen peroxide to disinfect periodontal ultrasound scaler-independent waterways is recommended for disinfection every
other day, and disinfection once a week is recommended for the use of 500 mg/L. chlorine disinfectant.

[Key words] ultrasonic scaler; independent waterline disinfection; mnonreplaceable pipe; colony counting; dis-
infection management; 3% hydrogen peroxide solution; chlorine - containing disinfectants;  disinfection timing;
bacterial species mass spectrometry identification;  biofilm
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Table 1  The number of bacterial colonies at each measurement
time point in the three groups x £ 5, CFU/mL
Time Control group Experimental group 1 Experimental group 2
do1 359.833 £ 72430  350.833 + 48.840 289.833 + 51.105
d02 326.167 + 52.670 0.667 + 1.211 0.500 + 0.837
d1 369.333 + 25.563 0.500 + 0.548 2.167 + 1.835
d2 364.333 + 75.545 16.667 + 8.066 1.167 + 1.835
d3 316.167 + 57.898 123.500 + 43.224 0.833 £2.041
d4 390.167 + 73.382 189.000 + 18.644 2.167 + 1.835
ds 356.333 + 67.039 175.167 + 50.681 14.333 + 5.888
d6 329.333 + 68.765 156.333 + 42.017 73.167 + 12.952
d7 329.833 +77.326  200.000 + 37.491 144.167 + 47.343
d8 348.500 + 52.876  267.833 + 44.038 177.500 + 26.508
d9 355.333 + 47.727 168.000 + 62.702 161.333 + 28.126
d10 363.000 + 44.533  209.667 = 17.201 180.167 £ 19.974
Mean + SE  350.090 + 9.227 60.386 + 4.923 16.829 + 1.626

Control group: no disinfection treatment. Experimental group 1:3% hy-
drogen peroxide disinfectant. Experimental group 2:500 mg/L chlorine-
containing disinfectant group. There was a main effect in the group
(F = 623.309, P <0.001), and an interaction effect between the group
and the measurement time point (F = 42.005, P <0.001). dO1: before
disinfection. d02: immediately after disinfection. d1-d10: 10 consecu-

tive days after disinfection
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Table 2 Pairwise comparison results of the number of

bacterial colonies between groups at different measurement

time points (simple effect analysis) CFU/mL
Group 95% CI
Time MD  SE : p ——2 =
pairwise Lower  Upper
d02 1-2 325500 28.855 11.281 <0.001 255.955 395.045

1 -3 325667 28.854 11.287 <0.001 260.593 390.741
2-3 0.167 0.529 0315 0.753 -0.877 1.210
dl 1 -2 368.833 32496 11.350 <0.001 290.513 447.154
1-3 367.167 32502 11.297 <0.001 293.865 440.468
2-3 -1.667 0.814 -2.047 0.042 -3.273 -0.060
d2 1 -2 347.667 32.164 10.809 <0.001 270.146 425.187
1 -3 363.167 32.077 11.322 <0.001 290.825 435.508
2-3 15500 2486 6.235 <0.001 10.594 20.406
d3 1-2 192667 30.362 6.346 <0.001 132.755 252.579
1-3 315333 28.012 11.257 <0.001 247.820 382.847
2-3 122,667 11.731 10.457 <0.001 96.210 149.123
d4 1-2 201.167 38359 5.244 <0.001 125.476 276.857
1-3 388.000 34.259 11.325 <0.001 305.430 470.570
2-3 186.833 17.285 10.809 <0.001 147.851 225.815
ds 1-2 181.167 35284 5.134 <0.001 111.543 250.791
1 -3 342000 31.474 10.866 <0.001 266.142 417.858
2-3 160.833 16249 9.898 <0.001 124.188 197.478
d6 1-2 173.000 32.532 5318 <0.001 99.631 246.369
1-3 256.167 30.053 8.524 <0.001 183.734 328.599
2-3 83.167 16299 5.103 <0.001 51.005 115.328
d7 1-2 129.833 34374 3.777 <0.001 52.310 207.357
1-3 185.667 32.124 5.780 <0.001 108.242 263.091
2-3 55.833 22.645 2466 0.015 11.150 100.516
ds 1-2 80.667 38.953 2.071 0.040  3.804 157.530
1-3 171.000 34789 4915 <0.001 87.152 254.848
2-3 90.333 28951 3.120 0.004 25.041 155.626
d9 1 -2 187333 34936 5.362 <0.001 108.543 266.124
1-3 194.000 34.690 5.592 <0.001 110.393 277.607
2-3 6.667 21.515 0310 0.757 -35.787 49.120
d10 1-2 153333 37.189 4.123 <0.001 69.462 237.205
1-3 182.833 35978 5.082 <0.001 96.121 269.546
2-3 29.500 25.191 1.171 0.243 -20.208 79.208

MD: represents mean difference between groups. Multiple comparisons
between groups were corrected using the Sequential Sidak method. 1:
control group (no disinfection treatment). 2: experimental group 1 (3%
hydrogen peroxide ). 3: experimental group 2 (500 mg/L chlorine-con-
taining disinfectant). Overall, bacterial colonies produced by the chlo-
rine - containing disinfectant group is less than the hydrogen peroxide
disinfection group and control group. d02: immediately after disinfec-

tion. d1-d10: 10 consecutive days after disinfection
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a: Sphingomonas melonis; b: Herbaspirillum huttiense; c: Ralstonia pickettii. Control group: no disinfection treatment

Figure 1  Bacterial mass spectrometry identification in the water sample of control group
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a-c: the number of bacterial colonies in the tube inner wall of experimental group 1 and experimental group 2 was significantly less than that

of the control group from the front view of the wall. d-f: the thickness of the bacterial biofilms in the tubes of experimental group 1 and experi-

mental group 2 was significantly lower than that of the control group from the cross section. g-i: there was obvious stripping of the biofilms on

the inner surface of the pipes in experimental group 1 and experimental group 2, and the stripping of the biofilms in experimental group 2 was

better than that in experimental group 1, while the stripping of the biofilms in the control group was not obvious. Control group: no disinfection

treatment. Experimental group 1: 3% hydrogen peroxide. Experimental group 2: 500 mg/L chlorine-containing disinfectant

Figure 2 The tube inner wall biofilms in the experimental groups were observed under an electron microscope on the 10th

day after disinfection
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