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ABSTRACT
EFFECT OF THE BLEACHING LIGHT ON WHITENING EFFICACY

*Jong-Hyun Park, 2Hye-Jin Shin,*Deok-Young Park, *Se-Hee Park, Jin-Woo Kim, *Kyung-Mo Cho*
'Department of Conservative Dentistry, College of Dentistry, Kangnung National University
*Department of Conservative Dentistry, College of Medicine, A~jou University
'Department of Preventive Dentistry, College of Dentistry, Kangnung National University

The aim of this study was to evaluate the influence of light energy on the tooth whitening effect of
bleaching agent in vitro. Extracted human mandibular molars were sectioned to 2 fragments(mesial, distal)
and lingual portions of crown were used in this study. All specimens were stained using a red wine for 24
hours and immersed in artificial saliva. Specimens divided into four groups, group 1 and 2 light-activated
by LumaCool (LED, LumalLite, Inc., Spring Valley, USA), group 3 and 4 light-activated by FlipoWhite2
(Plasma acr lamp, Lokki, Australia). Group 1 and 3 bleached with LumaWhite(LumaLite, Inc., Spring
Valley, USA), group 2 and 4 bleached with Polaoffice(SDI, Victoria, Australia). Bleaching treatment per-
formed during 10 minutes every 24 hours and repeated 6 times. During bleaching treatment , distal frag-
ments was light-activated(L) but mesial fragments was not(NL). Shade assessment employed before and
after bleaching treatment using spectrophotometer. The results of the change in shade was compared and
analysed between NL and L by using paired-sample T test with 95 % level of confidence.

There were no significant differences between NL and L with a few exceptions. In group 2, a* value more
change in L, in group 3, b* value more change in L, in group 4, a* value less change in L. After bleaching,
L* value and 4E increased in all groups and the value of a* and b* decreased in all groups.

Within the limitation of this test conditions, the results of this study indicate that the light energy has no
obvious improving impact on the tooth whitening effect of a bleaching agent(J Kor Acad Cons Dent
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istered), home(professionally dispensed), over-the-
counter(self directed) bleaching®.& %3 4= St}
URkA 0 7 ksl o) gk nM 7] (bleaching mech-
anism)-& $3] o] =)A= FUAIRE, HAskr a4 B
e 2H77] (free radical) 7} 2 oke] @Az Hold S &
o o] Fate] Ao iel] EAldte MAE ASIFICR o
Folzitta Aztsta it

dubd 0 2 In-office bleaching® A% 25~35% A%
o 1% Irksteart 23 AEAlE AREStaL gloH,
AxZ Hg & Xolo] njMAE A gt dolf How
F7HR S & frEsp|E it

W] F7FAQI A2 o gk njwlA|e] &S

EAoln] do ot njuA|e] &4 7]Fd=
4 carotene®} & Ao o Wl 49
7R ddte] EAEE Fo] HAkstgae At
(hydroxyl radical) 2¢] #3l& 7M7) S0 (ther-
mocatalysis) ¢t 2 Al o&l Zikslriao] Fallzt St
¥ = FE4l (photolysis) 7F $h& o+ $loH, B 7F Lo
W7l SlalME 259k} 248 nmeolste] 53 sl
733 o] J g sict”

Yol oJgh nul g ato] F7te] tiate] wjwA| o] & 715
wf, v g 7L Hule] FrtE vk BT e
F7HAQ i gt gltke A2 e Hadof,
7M1 B3 EekAl 2 Adleltt 12y A%
oheket FAE o] &3 m B gAY 7} AeljE 1
”1 Z|ofo] mjul A x| of] A% 31 gl
o & AFdM e Alsl freH e F T v
powder(LumaWh1te, Polaoffice) & #Aitshraet £3s
o] Xofe] njwlE APl lojA], v|MEZF 2L
(LumaCool, FlipoWhite2)2] Abg-offo] we njuys
of AWstE 2%, Hlwste] mWEZG 2APL njWA
nlel g gho]l WX = S Hla, B7ketaAt shgict.
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u]uu Al Al U E F7] 918 v B 232
44 Light-emitting diode(LED)E& 3922 AMHS
= LumaCool(Lumathe, Inc., Spring Valley, USA)¥}
Plasma arc lampE #92oz o]&3st= FlipoWhite
2(Lokki, France)& AF&3tal, 79 powder<!
LumaWhite(LumalLite, Inc., Spring Valley, USA)$}
Polaoffice(SDI, Victoria, Australia)E 30% 2tk
(H:0.) 9} E8ato] njulA) 2 o] -&-3}$itt. (Table 1, 2)
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1) AobdH A2

TEE, Aok, 3 B ddol gle WA Al
sttt 40708 A AP o] BEAS AAT F AHESIA
o}, PAE 7] (Acutom P-50, Struers, Copenhagen,
Denmark) & < stoll Ab&-sto] 2 t72]¢] WS 4 X
4 me| 2715 7HAE 2709 274w EEeilon, dia-
mond bur®} high speed handpieceE o]&3st z+ 27}
°] 5 me| FAZE HEE 23 F Aole] Z4S3 A4

& TE3e RAA. (Fig. 1)

AoldHE 1 ml] red wineo] BZ1 Al To] 4204

24717t Fot HA3LY] red wine©] WA 3} AJopd ol An
Zalo] doJUp e & 5T, ZHE X|ofAl ol ] 1wl

AE 4848 AW A ‘/}“V] 591E self-etching
adhesive$! Adper Prompt L-Pop(3M ESPE, St. Paul,
USA)= A=A AA R ARg-ate] TR 2]eh & A
ZF9FA T x o] 7m, YEF)S o] &3t 53
A7 (Z-250, 3M ESPE, St. Paul, USA)S.2 Xnjj3}
opdH o] Aw Watdnto] wZE == 31t A ZHH Al
A APAH AZ73EELE Qg ol Basisitt.

Table 1. List of bleaching light units used in this study
Material Wavelength
LumaCool 380 ~ 530nm

Light source

Light-emitting

(Lumalite, Inc., diode(LED)

Spring Valley, USA)

FlipoWhite2
(Lokki, France) lamp

Plasma arc xenon 380 ~ 520nm

Table 2. List of bleaching powder used in this study
Material
LumaWhite
(LumalLite, Inc.,
Spring Valley, USA)
Polaoffice
(SDI, Victoria, Australia)

Composition

Non-crystalline silica
Ethanol
Proprietary trace elements
Silicone dioxide powder
Catalysts(proprietary)

Balance ingredient
(non-hazardous)
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Figure 1. Tooth fragment fabrication
Table 3. Experimental groups
Group Material
no light activation(NL) , Y
(n=10) LumaWhite + 30% H*O*
1 light activation(L) LumaWhite + 30% H-0,
(n=10) LumaCool (LED)
no light activation(NL) ,
(n=10) LumaWhite + 30% HO?
2 light activation(L) LumaWhite + 30% H.0,
(n=10) FlipoWhite2(Plasma arc lamp)
no light activation(NL) .
(n=10) Polaoffice + 30% H*O*
3 light activation (L) Polaoffice + 30% H-0,
(n=10) LumaCool (LED)
no light activation (NL) ) trors
(n=10) Polaoffice + 30% H*O?
4 light activation (L) Polaoffice + 30% H-.0,
(n=10) FlipoWhite2(Plasma arc lamp)
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SPSS Ver 10.0(SPSS Inc., Chicago, USA)S AM43
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Extracted human molar (n=40)

¥

Group division (4 groups, each group n=10)

¥

Tooth fragment fabrication

¥

¥

Mesial fragment (n=10)

Distal fragment (n=10)

¥

¥

Sample fabrication

{

Color assessment

¥

¥

Bleaching treatment
without light activation

Bleaching treatment
with light activation

]

¥

Color assessment

v

Storage on artificial saliva for 24 hours

| Repeat 6 times —

Final color assessment

Figure 2. Experiment flow
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Ab* AE = H]—U—o]')\i\E EH, EEC /\E@%C’ﬂ}‘i L* %}E-ﬂ]’ 4
E @A g 2] (p)0.0 Holx] & §hH,
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A e @ vt 2to] (p<0.05) & (Figure. 3).
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Group 1 Group 2 Group 3 Group 4 23 717+ F<F A

mil
ml

Al- A3 Ab- AE Group 2

=il
ml

Al Al Ab- AE Group 4

Figure 3. Differences of color value before and after tooth bleaching treatment

(Mean shade changes in experimental groups.)

% significance at the level of p<0.05

Table 4. One way ANOVA of shade changes

Sum of Squares df Mean Square F Sig.
4L*  Between Groups 380.150 7 54.307 2.719 .015
Within Groups 1438.017 72 19.972
Total 1818.166 79
da*  Between Groups 18.134 7 2.591 1.458 .196
Within Groups 127.954 72 1.777
Total 146.088 79
4b*  Between Groups 96.789 7 13.827 2.205 .044
Within Groups 451.541 72 6.271
Total 548.330 79
4E Between Groups 403.314 7 57.616 2.689 .016
Within Groups 1542.746 72 21.427
Total 1946.060 79

No significant differences between groups by scheffe test.
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