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(Abstract)

Tooth bleaching effect by nonthermal atmospheric pressure plasma with
humid condition

Su-Yeon Im”, Jae-Sung Kwon", Kwang-Mahn Kim”, Kyoung-Nam Kim"*

Department and Research Institute of Dental Biomaterials and Bioengineering, College of Dentistry, Yonsei University,
50-1 Yonsei-ro, Seodeamun-gu, Seoul 120-752, Republic of Korea”

The purpose of this study was to evaluate the tooth bleaching effect by the use of nonthermal atmospheric pressure plasma supplied
by humid air(humid air plasma) along with 5 %, 15 %, and 35 % of hydrogen peroxide(HP). A total number of 90 stained teeth
were divided into 9 groups(n=10) and treated in different bleaching conditions: only HP, HP with air plasma, and HP with humid
air plasma, Color changes(4E") were measured after three consecutive bleaching using spectrophotometer and National Bureau of
Standards systems. One-way ANOVA combined with post-hoc test using Tukey's method was performed for the statistical analysis,
The results showed that final 4E values increased significantly in all groups(p(0.05), indicating the effective tooth bleaching. The
most significant color changes were noted on samples treated with 15 % HP humid air plasma, 35 % HP air plasma and 35 % HP
humid air plasma(p<0.05), but there were no significant differences amongst them(p)0.05). This study suggested that tooth treated
by HP with humid air plasma is more effective for tooth bleaching compared to only HP and HP with air plasma, Lastly, it is concluded
that using 15 % HP in conjunction with humid air plasma is more safe compared to simply using 35 % HP.
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Figure 1. Schematic presentation of nonthermal atmospheric
pressure plasma(Choi &, 2015).

Table 1, Experimental condition of specimen

Bleaching agent Concentration Bleaching method Code
HP 5B
5% HP + plasma 5BP
HP + humid plasma 5BPH
HP 15B
Hydrogen peroxide 15 % HP + plasma 15BP
HP + humid plasma 15BPH
HP 35B
35 % HP + plasma 35BP
HP + humid plasma 35BPH
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Figure 2, AE value of specimen by HP concentration with different bleaching condition(Means

followed by different alphabet are significantly different in same bleaching method(p<0.05).

Table 2, National Bureau of Standards(NBS) system

Critical remarks of color difference NBS units
Trace 00 ~ <05
Slight 05~ (15
Noticeable 15 ~ (30
Appreciable 30 ~ (60
Much 6.0 ~ <120
Very much =120
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Table 3, AE*(SD) value of experimental specimen

Bleaching times

Group
1 2 3
5B 7117 91 (12 121 (0.6)°
58P 136 (1.9 175 (0.6)° 185 (1.4)7
5BPH 194 (2.5)° 210 (0.3)° 224 (1.1)°
158 142 (0.6)° 16.3 (0.9° 183 (0.8)°
158P 184 (0.8 201 (1.7)¢ 206 (0.4)
15BPH 225 (2.5)° 242 (09)° 247 (1.1)°
358 153 (09" 172 (2.2)° 197 (0.3)°
358P 200 (1.6)° 241 (0.7) 254 (0.7)°
35BPH 236 (1.5)° 253 (0.5 256 (0.6)"

c
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7FE AR, 13] A %] Sof| e S} S2bE o2 A
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35BE 1404 19 Ao, 35BPS} 35BPHE H4 18 o] 3k
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de Means followed by different alphabet are significantly different in same HP concentration and bleaching times(p <0.05).
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B ITHp(0.05). 35 % HP] 33} njal %] A] 35B R} 35BP
2 35BPHAA 4E Fho] FolaHl $71813. 01 p0.05),
35BP 9 35BPH ZF] f-ogk Afoli= IATHp»0.05). B3k
15BPHE= 35BP 2 35BPHS} AE 3He] G213t xjo)7} gigich
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Table 4, AE° NBS units of experimental specimen

Bleaching times (NBS units)

Group
1 2 3
5B 6.5 much 8.4 much 111 much
5BP 125 very much 161 very much 17.0 very much
5BPH 178 very much 193 very much 206 very much
15B 13.1 very much 150 very much 16.8 very much
15BP 16.9 very much 185 very much 19.0 very much
15BPH 20,7 very much 223 very much 227 very much
35B 140 very much 159 very much 181 very much
35BP 184 very much 222 very much 234 very much
35BPH 217 very much 233 very much 235 very much
IV. CONCLUSION 2 Ao 75718 7R ERlzvE 24 El
W 5348 PPN S Len, o] 15 % Hpol 283
B 7= S]] FEE HPE v T¥sA Zakz W 35 % HP] A8 Aeshs AvE Koo e, H ?l
n} = njegke] 272 Arkel Zefzul 2l whe njH Aaprxe a1 A v 259 7% Alg A 2§
w318 Ik sjelnh viAe % 38 A F Azl B 2o JhE
SheH(AE") 2 NBS 9] Zhol we) Wrs o 1 A
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