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Efficacy of a self - applied paint - on whitening gel combined with wrap

Soo-Yeon Kim', Jae-Hyun Ahn’, Ji-Young Kim’, Jin-Woo Kim', Se-Hee Park’, Kyung-Mo Cho™
'Department of Conservative Dentistry, College of Dentistry, Gangneung-Woniju National University, Gangneung, Republic of Korea
’LG Household & Health Care Research Park, Daejeon, Republic of Korea

Purpose: The aim of this clinical study was to evaluate the efficacy and safety of a self - applied paint - on whitening gel combined
with wrap to increase the effect of a whitening gel and minimize gingival irritation. Materials and Methods: Ninety adult volunteers
were randomly treated to a control group and two experimental groups using whitening gel containing 2.8% and 3.0% hydrogen
peroxide for 30 persons each. They had used the wrap and whitening gel on maxillary 4 anterior teeth for 30 minutes per day during
2 weeks. Whitening tooth color response was measured by VITA shade guide and ShadeEye NCC®. And side effects were assessed
from interview and intraoral examination. The efficacy and safety evaluations were statistically analyzed. Results: In the evaluation
with VITA shade guide, there was significantly the whitening effect in experimental groups compared with the control group. In the
evaluation with ShadeEye NCC®, the 3.0% experimental group showed significantly the whitening effect compared to the control
group and the 2.8% experimental group (P < 0.05). There were some complaints of minor side effects, but there did not find abnor-
mal symptoms of the gingival stimulation in all groups. Conclusion: A self - applied paint - on whitening gel combined with wrap can
be used as a useful self-whitening material because the whitening effect increases as the concentration of hydrogen peroxide from
2.8% to 3.0% and also no significant side effects are observed. (J Dent Rehabil Appl Sci 2018;34(3):175-85)
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1. 92 M=

T 7He] A dtell= 22 2.8%, 3.0% HH4keke ATt o
2 APES A (Fig 1A)E AP wrap (Fig. 1B)
3 A AHESERAL, tHERTFAM = 5 AEE uFd
A A S AR UHA] 7S Sdet ARt
wrapg AHE-SFTH(Table 1). A8 wrap-S R ZALO]A]
A Al A Z 22 A7]= 60 mm X 22 mmO|th,

Fig. 1. (A) Tooth whitening material (gel type), (B) Experimental wrap, (C) Individual jig used in this study.

Table 1. Summary of experimental groups for clinical study

G Material Method
T
oup Gel Wrap e
Control (n = 30) Without H,O, )
' 2.8% (n = 30) With 2.8% H,0, Polymer, pH regulator, For 30 minutes,
Experimental perfume once a day, within 2 weeks
3.0% (n = 30) With 3.0% H,O,
176 ) Dent Rehabil Appl Sci 2018;34(3):175-85
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Table 2. The subject’s inclusion and exclusion criteria

Efficacy of a self - applied paint - on whitening gel combined with wrap
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Zo w2} F7}5}aL, VITA shade guide (VITA classical
A1l - D4" shade guide, Vita Zahnfabrik, Bad Sickingen,
Germany)@} ShadeEye-NCC" Dental Chroma Meter
(Shofu, Kyoto, Japan)& 0]&5}0] 29| WSS L
Atel ofsl] A AR} Aot 2t ¢-F SR AR A

=8 Solgich TS | T g} 4RA] £H 5

* Adult male and female over 20 years old

* Good general health and adequate oral hygiene

Inclusion

* Have no restorative or prosthetic material at maxillary anterior teeth

criteria * Have two or more teeth at the maxillary 4 anterior teeth of which shade are darker than A3 Vita shade

* Be willing to sign a consent form

* Be able to return for periodic examinations

* Subjects with pulpitis and/or gingivitis, moderate or advanced periodontal disease
* Presence of gross pathology on the soft or hard tissues in the oral cavity
* Subjects with severe discoloration because of tetracycline stained or congenital disease

Exclusion

I * Pregnant or lactating women
critetia

* Subjects who have used teeth whiteners within the last 36 months

* Subjects with the irregular set of teeth for whitening study

* Subjects who participate in other clinical trials or human testing
* Subjects who are unable to communicate or follow instructions
* Subjects who ate not qualified for testing under the judgement of the test manager

* Subjects with the strange reaction such as hypersensitivity or oral gingival irritation
* Subjects who have a sudden onset with acute gingivitis

Drop-out

L evaluate the safety of examination
criteria

* Subjects who feel severe pain by using VAS (Visual Analogue Scale) or NRS (Numerical Rating Scale) to

* Over 2 level on GI (Gingival Index) when evaluating the safety of gingiva

* Be too difficult to evaluate because subjects did not use the test material as instructed
* Be too difficult to track observation because of the subject’s private reasons during clinical study

Table 3. Scores and criteria for Gingival Index

Gingival Index

Normal gingiva

W N - O

Mild inflammation : slight change in color and slight edema; no bleeding on probing
Moderate inflammation : redness, edema, and glazing; bleeding on probing

Severe inflammation : marked redness and edema; ulceration; tendency to spontaneous bleeding

) Dent Rehabil Appl Sci 2018;34(3):175-85
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Table 4. Tab arrangement and numeric order in the VITA shade guide

Code Bl Al B2 D2 A2 C1 C2

D4 A3 D3 B3 A35 B4 C3 A4 C4

Value 1 2 3 4 5 6 7

8 9 10 11 12 13 14 15 16

Table 5. Means and standard deviations (SD) of color changes for each experimental group by the VITA shade guide after

whitening
Group Day 3 Day 7 Day 14
Control (n = 30) -0.17 £ 0.53 -0.03 + 0.32 -0.01 + 0.36
2.8% (n = 30) -0.93 + 1.50 -1.57 £ 1.31 215+ 1.26
3.0% (n = 30) -1.26 £ 1.04 -2.49 £ 0.87 -2.96 = 0.98
178 ) Dent Rehabil Appl Sci 2018;34(3):175-85
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Efficacy of a self - applied paint - on whitening gel combined with wrap

2) ShadeEye NCC" ZM7]5 o|&at 574 A}

Aot mpe AlESE7] A3 7k 7 ARE7ER] HEke
Z|of Mz WHEIRF(AEY) 9] Pt EEHARE Table 89}
23t 3 Aol disl] 3%, 74, 14 7 AlRolM A
H Aol 9] x]of Mz WEkFe] HlIE 95% FoeE

FiEo] Jlgior olof tis] Dunnett T32 AFEA7%H 4
I BT} 3.0% Abolof fLJgt ZFo|(P < 0.05)F K
ATH(Table 9).

HI7VR o & 7F g7t A7l A iR AT Abol€]
ZFo]E ANOVAR EA5}3 Dunnett T3Z2 AFEEA S}
of o AlFol|l A iR AT Abolof] Afol7t Rl
7t AW ESkth(Table 10). 3YAF & AT Abole]
+ Folg Xto| & Holx| Ut} TURPAN = =T
3.0% AFO], 2.8% 2} 3.0% AFoJol| A §-ol5k x}o]
& KoL, nd /g7o] 3.0% i3 AdTRto] X]of A
< O g7 g A& YT 14URbol A= tixa
3.0%t Afoo Mgt §-8J3k xFo] 7} IGict.

Table 6. Result of post hoc test for each experimental group by the VITA shade guide after whitening according to repeated

measures
. 95% confidence interval
Group Mean difference  Standard error P value

Lower Upper
2.8% 1.46 0.24 0.00 0.86 2.06

Control
3.0% 2.15 0.16 0.00 1.75 2.54
089 Control -1.46 0.24 0.00 -2.06 -0.86
o 3.0% 0.69 0.27 0.04 0.02 1.35
Control -2.15 0.16 0.00 -2.54 -1.75

3.0%

2.8% -0.69 0.27 0.04 -1.35 -0.02

Table 7. Statistic values of color changes between experi-
mental groups by the VITA shade guide (ANOVA-Dunnett

Table 8. Means and standard deviations (SD) of color
chan%es for each experimental group by the ShadeEye

T3, P value) NCC™ after whitening
Control 2.8% 3.0% Group Day 3 Day 7 Day 14
Control Conol 197£079 207£092 207 %095
Day3  2.8% 0.04 (n = 30)
3.0% 0.00 0.69 28%  194+092 213+0.89 257+ 1.06
(n = 30)
Control
0
Day7  2.8% 0.00 30% 2004092 299+ 174 340+ 181
(o = 30)
3.0% 0.00 0.00
Control
Day 14 2.8% 0.00
3.0% 0.00 0.02
) Dent Rehabil Appl Sci 2018;34(3):175-85 179
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Table 9. Result of post hoc test for each experimental group by the ShadeEye NCC® after whitening according to repeated
measures

95% Confidence interval

Group Mean difference  Standard error P value

Lower Upper
2.8% -0.02 0.20 0.75 -0.66 0.31

Control
3.0% -0.79 0.27 0.02 -1.45 -0.13
2.8 Control 0.18 0.20 0.75 -0.31 0.66
o 3.0% -0.61 0.28 0.09 -1.30 0.08
3.0% Control 0.79 0.27 0.02 0.13 1.45
o 2.8% 0.61 0.28 0.09 -0.08 1.30

Table 10. Statistic values of color changes between experi-

mental groups by the ShadeEye NCC" (ANOVA-Dunnett 2. OtMM ™I A1t
T3, P value)
Control 2.8% 3.0% o1 AR 717F EoF BE )R Ao x|
Control
o oo =O o} MS Hoirl zh
s oen oo A4 0% Ueklel 21e0] 2 HHYE B, 2
3.0% 0.93 0.89 B7F AN REE 02 YERE 4= Qe Rl A E
Control Z|ot A2} Al RIZ=E Table 110} 25} 3icth. 324} o
Day7  2.8% 0.99 ZollM 5ol FaRgof sl Akt A o] ejofl Z424e]
3.0% 0.02 0.03 AL ME BEEFg o] BEE oL EAFOR §9
Control St x}o] & HOo|X|&= &tth(Table 12).
Day 14  2.8% 0.17
3.0% 0.00 0.10

Table 11. Evaluation of gingival irritation or tooth hypersensitivity according to period and groups

) Day 3 Day 7 Day 14
Group Side-effect . . .
Frequency (ratio,%o) Frequency (ratio,%) Frequency (ratio,%o)
None 25 (83.3) 28 (93.3) 29 (96.7)
(flogt% Hypersensitivity 5 (16.7) 2(6.7) 1(3.3)
Gingival irritation 0 (0) 0 (0) 0 (0)
None 29 (96.7) 29 (96.7) 30 (100)
2.8% o
(0= 3"0) Hypersensitivity 0 (0) 0 (0) 0 (0)
Gingival irtitation 1(3.3) 1(3.3) 0 (0)
None 28 (93.3) 29 (96.7) 29 (96.7)
3.0% o
(0= 300) Hypersensitivity 2 (6.7) 1(3.3) 1(3.3)
Gingival irritation 0 (0) 0 (0) 0 (0)

Table 12. Results of the comparison in experimental groups on the frequency of side effects at time of evaluation (Kruskal
Wallis test)

Day 3 Day 7 Day 14
Chi - square 3.53 0.52 1.01
Degree of freedom 2 2 2
Significance probability 0.17 0.77 0.60

180 ] Dent Rehabil Appl Sci 2018;34(3):175-85
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