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Utilization of Resin Infiltration for Prolonging of Tooth Whitening Effects
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Department of Pediatric Dentistry, School of Dentistry, Pusan National University

——Abstract

The present study aimed to evaluate the validity of resin infiltration in improving color stability after tooth
whitening. Enamel samples were extracted from 40 healthy bovine upper incisors, and primary staining and
whitening were performed. After that, specimens were randomly divided into 3 groups :
(n = 15, RI group), resin adhesive group (n = 15, RA group), and control group (n = 10). Secondary staining
was performed on all samples. Coloration was assessed 5 times as follows: initial color, immediately after stain-
ing, after whitening, after resin application, and after secondary staining. Color was measured using a spec-
trophotometer and recorded by using the CIE L*a*b* color space. The color changes after primary staining for
the RI, RA, and control groups were 12.16 £ 3.50, 12.16 £ 3.38, and 15.81 & 6.39, whereas those after sec-
ondary staining were 15.21 + 7.19, 15.93 + 4.31, and 26.62 + 17.89. Color changes after secondary staining
showed a significant difference between the RI and control groups. In the within-group comparison between pri-
mary and secondary staining, there was no significant difference found in the RI group only (p = 0.26). The re-
sults suggest that Color stability after tooth whitening can be improved using resin infiltration.

Key words : Tooth Whitening, Color, Aesthetics, Caries infiltration, Adhesives
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Fig. 1. Flowchart of experimental process.
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Table 1. Composition of the resin infiltration and the resin adhesive used in this study accordingly to the manufacturers' information

Products Composition
Primer 2-hydroxyethyl methacrylate, 10-Methacryloyloxydecyl dihydrogen phosphate,
Hydrophilic aliphatic dimethacrylate, dl-Camphorquinone, Water, Accelerators, Dyes
CLEARFIL™ SE bond Bond bisphenol A diglycidylmethacrylate, 2-hydroxyethyl methacrylate, 10-Methacryloyloxydecyl
dihydrogen phosphate, Hydrophobic aliphatic methacrylate, Colloidal silica,
dl-Camphorquinone, Initiators, Accelerators
Icon-etch 15% hydrochloric acid, water, pyrogenic silica, tenside, pigments
Icon® Icon-dry ethanol
Icon-infiltrant TEGDMA based resin
lcon-infiltrant® 483 5 W7E olgald Y] ARE 2 BEAT A8ele 2PFel Yol 249 5 YES St

[e]

AAsEIL 38-% 40%3t FFTstsinh. Ieon-infiltrantE A%
&8 H &S 4027 oA BE5Fe Aldsisith. e R
2|72 o] &all A ERigES Alsisitt.

RAT: e{HF & o] &allA EHARE Aldsta 53712

20%3r AxA1Z1 H, CLEARFIL™ SE bond(Kuraray,
Osaka, Japan)9] Zgto|H & 2027t &3l 453715
o] &-38ko] 10%7F A%3% H CLEARFIL™ SE bond9] bondE
EEST dETVIE ol &d dERATIL 1023t B
Algg & mpA|Rto 2 W o8 T Y At
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AREE =N
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o WS SAs flstel vt 22 A2 ol gstslt

AE={(L*1 - L*0) + (a*1 - a*0p + (b™1 - b 0

A Z2Z7-L spectrophotometer(CM-3600d, Minolta Co.,

Ltd., Osaka, Japan)& °|-&3lth. A A7 oA Az 5
7he A2, 1A AN A5 A AL A5 wje 5 o
2] B 2aF 24 Fo] F 53] x2S AASIeITh 22 24
A% o] A WA S gxE 7 2HD3300, Nikon, Japan), 3
AFIZ(AF-S Micro NIKKOR 60mm 1:2.8G ED, Nikon,
Tokyo, Japan) ¥ Z#A(Sigma EM-140 DG, Sigma
Corp, Kanagawa, Japan)& o|-&3te] ZJstiom, HESE
% 1/200, F29, ISO 400, Auto white balance2] A® S Al
L3ttt Qo] W& Adalr] glste] ¢l QhellA #Fakd
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test® a4 AAISFATH Bonferroni Adjustment).
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AMEA Az RIE® RAT (p = 1.00), RIZ3 2 (p
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3. CHAY o™ gl Bl

S a* g Table 20, ¥4
Table 39l AAE}ITE. A & ne=
o1 (p<0.05), 7199 FHog H}
#8 ¢ 5 Ak ARE A43iehE Rl
A Feld AskE Rolxl fsict. uwﬂ—% Bak] AL A
Ho} A dEEHR oY O EEe FHE Afort £
ATt

Table 2. L*, a*, b* values measured at 5 assessments of each group

4. TAY b

xel H|

WA b* @S Table 20, 29 b* Fkel WA Wme
Table 361 AN, 24 F 2E Aol b el 319

o (p < 0.05), 1AL AlHo] ur} FAL 5 HALL
gelgn. RS AEHttE o

Hzl2e RIT¥ RAT B
Tl ool giieh. njule salo Ao 7ol W3S
BEShE b e AAE Yeilon], BE oA w|WE B3

2 A A9 b 7k fAKA B BE .

RI Group RA Group Control Group
L* a* b* L* a* b* IL% a* b*
1 74.78 235 449 75.39 -1.90 6.89 75.64 2215 5.70
+1.97 + 0.56 +231 +286 =+ 047 +£273 =+ 1.06 +0.39 +3.02
2 68.80 0.85 14.45 69.05 1.24 16.71 66.13 237 17.17
+ 247 + 1.57 +£297 +3.34 + 113 +4.12 +544 =+ 3.09 +5.80
3 79.17 -1.35 5.23 77.40 -0.90 9.15 77.96 -0.84 14.05
+221 + 038 +2.69 +3.99 +053 +5.59 +£217 +096 2420
4 71.71 -1.57 3.46 76.35 -1.58 11.36 79.14 -0.74 6.55
+ 1.97 + 043 +214 +229 +0.76 + 4.04 + 1.57 + 0.65 +3.78
5 69.60 1.83 15.73 62.94 1.49 19.08 62.24 10.66 17.68
+3.90 +2.80 +5.30 424 +203 + 429 +948 42067 455

Mean + SD

1: Color assesment at baseline, 2: Color assessment after 1st staining, 3: Color assessment after whitening, 4. Color assessment after application of materials,

5. Color assessment after 2nd staining

Table 3. Intercomparison of L*, a*, b* values at 5 assessments

RI Group RA Group Control Group
1 2 3 4 1 2 3 4 1 2 3 4
2 4.87* 291* 235
L 3 -341*  -8.28* -143  -434* -147  -3.81*
4 -2.61*% -748*%  0.80 -0.61  -3.52* 0.82 -0.61  -3.52* 0.82
5 595* 1.08 9.36* 8.56* 467 176  6.10* 528* 467% 176  6.10% 5.28*
2 -5.95 -5.60 -4.77*
. 3 2.71%  3.23% -2.61%  2.99* 213 2.64*
a 4 -1.95  4.00% 0.77 -0.89  470* 1.72 249 229 -035
5 -6.09% -0.14 -3.38% -4.15% -544* 016 -2.83% -4.55* -5.57% -0.80 -3.44* -3.08*
2 -4.55% -4.44* -3.36%
* 3 -043  4.13* -0.90  3.55*% -0.55  2.81*
4 0.67 522* 1.10 220 225 -1.30 -0.18  3.18* 0.37
5 -4.65% -0.10 -4.23* -532*% -542% -098  -4.53*% -323* -3.65% -029 -3.10% -347*

Dunn test of L*, a*, b* values among three groups by color assessment steps (Bonferroni)

Each value in the table indicates row mean substrated from column mean

1: Color assesment at baseline, 2: Color assessment after 1st staining, 3: Color assessment after whitening, 4: Color assessment after application of materials,

5: Color assessment after 2nd staining
*:p<0.05
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5. Z8 F M| Al F 24t EAMof| ofst H7F M SRk Zr2 26.62 + 17.899] A¥s Btk 13 ZAo| ot

H|m Az st T2 7F o] H 7l F 22F Ao oGk Az st

ol dolA, RIwe] 75 12k} 22f 2H4A| o] Al 21 glekof| A

7} ol wjw) & & AR E Alget { 23} A AAlEkaL 2 Folgt zpol7F EAEIA Fkd WA (p = 0.26), RATH U

2h 2 so] Az slEE ANSIATH 4 E4-5) . w3t Ato] 2ol M= 220 24 Al ¥ B Az WElE Hole Aoz U
=+ H]E_%“Zﬂ. ol Kruskal-Wallis test® E3lA A% A EgTHp < 0.05) (Fig. 3).

1, AFE A4S Dunn test(Bonferroni Adjustment) = E3l nWAlE & 39 AZHS TS EFsta RATY O

A AlEY O}ME}. AMzWeF(4E4-5)e 54 23, RITES Zt0] 7 g-oll= 2o} njw) & ZAof] Hoks) A= dHAE S5

15.21 £ 7.19, RAT2 1593 + 4.31, &2 26.62 + sl Bate], 221 2 Al o] B2 Az wEEE Jepid

Ao gk Aol FTHE A&

17.899] AxE Yehhdth. &3t ¥lae Fig. 20 R .
ek}, Kruskal-Wallis rank sum testoll A &3t 2lo]l& &
EAA ool EAlA Eskoud(p = 0.06), A AA S
E3olo] RIT¥ dl&2w7te Aol fo e Aoz Yelyth(p <

]
V) RIS RIY o8] &
I A

0.05).
1} Zadol] TS AU tsiRln) 2f XHAko| CHEH AL i
?‘4 ko Zto|
Table 4. Comparison between color changes after first staining and after
12k 24 & zh o] AzRSEH(4E1-2) 3 r & second staining for each group
I AR = }\] Ptz 22F 2 Bo] MzW3lEE(JE45)7H] RI Group RA Group Control Group
2to]Z Mann-Whitney testE Eate] Blmgtoza) nju 2 AE4A—S5 1521 i 7.19 15.93 i4.31 26.62 f 7.89
2o) 2o g 2+ 7o AL Fobr 3t SHATH Table AE1—2 12.16 + 3.50 12.16 + 3.38 15.81 + 6.39
p value 0.26 0.01 0.02

4). 4dE1-2% RIT9 745 12.16 £ 3.50, RAT 12.16
+ 3.38 22]3 thxaS 15.81 £ 6.39%8 YEISOH, 4E4
—59] A% RIFZ 15.21 + 7.19, RA®& 15.93 £ 4.31,

AE4—5 = |(L5 - LAY + (a5 - a4y + (b5 - b4y
AE1—2= (L2 - L1y + (a2 -al) + (b2 - b1}

p=0.03
I p=002
p=0.11 —

1
E - o 40—
% -

30+
o
. o +— Mean of AE4 .5
=026
o — = Mean of AE;_.,
2 =085 —
% < P . 55 l_\
|

8 1 T » "

8 [ ]
< — 104 L

ﬁ : | T T
o | i i RI RA Contorl
= . . —_—
! ! ! Fig. 3. Comparison of color changes between variations after first staining
RI Group RA Group Control Group and after second Stalnmg for each group.
G
o AE1—2={(L2- L1} + (a2 - al} + (b2 - b1y
Fig. 2. Color changes after second staining of each group. AE4—5={(L5- LAy} + (a5 - a4y + (b5 - b4y
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