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Objectives: The purpose of this study was to determine the effect of resin infiltration
technique on color and surface hardness of white spot lesion (WSL) with various de-
grees of demineralization. Materials and Methods: Ten human upper premolars were
cut and divided into quarters with a 3 x 4 mm window on the enamel surface. Each
specimens were separated into four groups (n = 10) and immersed in demineralization
solution to create WSL: control, no treatment (baseline); 12 h, 12 hr demineralization; 24 h,
24 hr demineralization; 48 h, 48 hr demineralization. Resin infiltration was performed
to the specimens using Icon (DMG). CIEL*a*b* color parameters of the enamel-dentin
complex were determined using a spectroradiometer at baseline, after caries formation
and after resin infiltration. Surface hardness was measured by Vickers Micro Hardness
Tester (Shimadzu, HMV-2). The differences in color and hardness among the groups
were analyzed with ANOVA followed by Tukey test. Results: Resin infiltration induced
color changes and increased the hardness of demineralized enamel. After resin infiltra-
tion, there was no difference in color change (AE*) or microhardness among the groups
(p < 0.05). Conclusion: There was no difference in the effect of resin infiltration on
color and hardness among groups with different extents of demineralization. (Restor
Dent Endod 2012;37(2):90-95)
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Color and hardness of white spot lesions

AT AE U Y

AIHO| ZH|

WY R SHOZ UE of= BAY & M 59 ofof Y

oF £712] 107§9] 2|0P7t 2 HEO| AFBE|UCt. 2|0t5S Y=Y 7t

5% chloramine-TO|| &7} & & 470 2240 &7} E2+51¢CE A

U HHI|E ALE35t0] HorH e ZA|(cementoenamel junction)

$ oM X ZEE HTSH 5| 2 URE HY, 2N YYOZ 4582
2

T iy T=2 g2y 5
SHICE Y AS AAl5ks 2 mmEH Q| oS H7|=F CHo|ot2
E UAIZ CE0M 2|0HHG 3 x 4 mme| EHEHH BHUS I1A|=
A 4705 QS ACE 0215t AIHSS 15 x 15 mm2| 02 S0
WY AL SY RIS 0|&5t0] Y B S2LIES ME 5t
Act.

M2 CIE 23] =5 7R AZ4e WSLs ddsty|
2 2|0t M L2 4749 A|HE2 Th3at 22 AE2Z Lt
10).

Control group (CHZE): no demineralization

12 h group: 12 hours demineralization

24 h group: 24 hours demineralization

48 h group: 48 hours demineralization

AF 20| et 242t 12412F 24A12F, 48AIZH SO 5|8
(1.5 mM CaCl,, 0.9 mM KH,P0,, 50 mM acetate buffer, pH 4.8) 2.5
mLoj| AIHS ZAZICL” 2t MY 2 Y2 23 80| 2H Al
HE &5t 2A4(1.5 mM CaCl,, 0.9 mM KH,PO,, 20 mM HEPES
(4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid), pH 7.0)01 14|
L A2 A7 = THA| SR 401 25T

2219 ZLE" 22l {EY & A S(Icon)S 0|&S}O]
FACH o= Y2 AZ2ARQ] 2|40 Tt Ch3a 20| AU
t. 2[0F & 01I2‘='7f Icon-Etch (2 HEfQ| 15% G4t AA)S HEA|
21 5, 2 AEE 3027t 22 W0 AR AZICL HRAIZ! AIHO|
Icon-Dry (Y22 J=9 &4 AHAM)E 3022 HEAZ F CHA| Uz
MZACE. Icon-Infiltrant (AIF& 21 AHM)S 32t HEAZ £ 402
2+ ZH23BHS A|ZCE 12| CHA| Icon-InfiltrantE 127F 42471 &
4027t A2S AA|SIYCE ZEEH0| Y A|HE aluminum oxide
abrasive paper (1,200 grit)E O|25t0] 2027+ H0tRCY.

oII

- —

N
-~

tof

E|-(n

m

-il' Ho
2 o
Il

EEFN

\Ul_|

A ™3I0 baseline@
SRR o 22l JEE
Zl —?— 28|0f 2 22 AlWoI0] CHEFC| baseline ZZft b

QCt. Macro-Spectar MS-75 lens (Photo Research, Chatsworth,
CA, USA)7} 22tEl spectroradiometer (PR-670, SpectraScan, Photo
Research)E AtE3t0| 29| 20| el ATh Z7H LM 23S
MNESIGCEY M 25 6,500 KO| A4 20| ZALZ[0f 380 nmOj|A]
780 nm AtO|Q| Q| HIO| 2 nm A2 =2 EM &R0 (Spectrawin
2.0, Photo Research), (IEL*a*b* 722 BHBIEl U= AUCt L*
U2 Aol AZOIM QIS Aat 2
TS| TAZ A4F 0|5t Thel= Hold

M
P

sel 23

BEZ LIEHD, 0 - 100
4 9lCk & YR ME o

=

www.rde.ac 91



Kim JH et al.

00| Q%O 2 +a* = M, -a* = =M U LIEMACE b* gh2 M
T CHO[0j0MO 2 +h* = M, -b* = A YakS LIEHHCE Color
difference (4E*)= CHE ot 242 A2 2 M5HRICH.

(AE%) = [(AL*) + (4a*) + (4b*)T"

A& 242 2Iaf Vickers Micro Hardness Tester (Shimadzu, HMV-2,

Kyoto, Japan)E O|25}UCt AtZtE HEHO| diamond indenter2 A|H
B0 LA &S Tt AIHO| BP0 OS2 SEHO| QFES SAdst
F 0829|712, N2&2| 40| §0|Zg Soff £4sto] 01529

01E AMGIRACE 7t &2 A e OHER9| §
ol BE=E &
4,903 N 0|11 §l0

10|12 L0} Al
3 LIICHBIZA ZE, Hy). Indenterd] 7342 312
IR AIZHS 1022 MHBSALL

(1) WSL g =2
Baseline2} &5z

2 & 0] Blusis o, 22t A3 Aolofl=
7f UAA| 2 (p < 0.05), ZeT 2t M= F2Ieh 2407} GIUCH(Table
9l

Table 1. The difference in the mean values (SD) of CIE L*,
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2|8Hp < 0.05), A = 70l FOlet 2407 GUCt WSL FH =
o BEE LBt L1 U2 IF 2ol Bl aai% o, 48 h 10|
CHZ20|Lt 12 h 12 3H= S0/8t 240| 7t UKUCHp < 0.05). 2|7 2
SRS HAS 0|F2 HEE LIEHE L & *% Ay 2 AOJOM =
20|35t 2407t AT WSL &M 0|5 ZA-=AH 2O a* g el
Z 7t0]| H|R5tHS 1, 48 h 1ZECH0| control 2AE1} 20|
(p < 0.05). 27l ASH 0|% a*p ke QST Hl oSS
JEE RISt 2t0[7F GUAC WSLEA OF SHA-HM Ol by
42 12 7H0) | 2313 o, 48 h D=0t 27 2
012 BHCHp < 0.05). 7 HUSH 0|3 b*, S 127 B DY
S w48 h} 24 h 120| LIKR| 223 Q05 240|2 BUCHp <
0.05).

1=

(2) WSL &g 2ot 27l JFY A8 = AlFoM dd & U Bl
Baseline2t WSLY’d =29 FOIQ AE,* g, - 2t baselme;f e

E

ey
M 2

2l S 2 30| 4 H0[9l JE, "y w2 I

- Al BE 220|M
B2 HEY M S| A 340|7} 2B AR LERITHp < 0.05,
Table 1 and Figure 1). EAH2 2 Fo|gt 05t ZAE LIEHH ZHE2 48

h 1222 (p < 0.05) WSLEA % 11.31 + 4.50, 23 ZEH 28 &
7.33 + 2,379 £2|2 HYC} [* 22 12 h 121} 24 h 120 2
2 2EY M2 & Q0[5 ZII59UCHp < 0.05). a* 22 48 h 12

oM 7ofet ZaE EACHp < 0.05). b* gk2 2E DM SAA

O =2 7oA S7I5tACHp < 0.05).

o322 WSLE &

g5
c o Az AR
25 Rofst 79 ALE

OOII

IS O BH ZE=12h, 24 h,48h 12

EHonf 12 hI21} 48 hIZ2H0|M &
|5t 210[7F UACHp < 0.05, Table 2). 2|7 UEHS HHS U] A|
J& 25 baselinedf Hlo Folst 420 F= S7HE BEH0i(p <
0.05), M| & 2t] 2|8t 2{0j= SiUCt.

a* b*, and AE* among the control and the experimental groups

after caries formation for three different demineralization times and corresponding resin infiltration

Caries formation (CA)

Resin Infiltration (RI)

Group . .
(N = 10/group) AEab (BL-CA) AEab (BL-RI)
L* a* b* L* a* b*
. 76.24 -1.37 9.65 . 76.24 -1.37 9.65 \

Control (Baseline, BL) (1.90) (0.47) (3.17) 0.00 (1.90) (0.47) (3.17) 0.00
. 75.55 -1.03 5.84 7.67 78.17 -0.92 10.27 6.43

(4.45)° (0.25)* (3.64)° (4.03)" (2.60)" (0.36)° (3.42)* (3.23)°
24 h 78.16 -1.13 6.73 7.53 80.43 -0.99 12.63 7.13

(3.27)*  (0.55)® (3.77)° (2.71)° (2.62)° (0.72)° (2.99)° (2.22)°
Gl 81.74 -0.66 1.17 11.31 80.99 -1.13 7.78 7.33

(3.36)" (0.41)" (3.24)" (4.50)" (1.39)° (0.45)° (3.04)° (2.37)"

Different superscript letters denote the values that are significantly different from one another in each column (p < 0.05).
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(a) CIE L* value
100
95
90 m Baseline
85 = Caries formation

80 = Resin infiltraion
75

70

12 h 24h 48 h

= Baseline
= (Caries formation
= Resin infiltraion

12 h 24 h 48 h

Color and hardness of white spot lesions

(b) CIE a* value

2 m Baseline
= Caries formation

® Resin infiltraion

12 h 24 h 48 h

(d) CIE AE* value

12 h 24 h

Figure 1. (a) Mean values of CIE L* for three groups (12 h, 24 h, and 48 h demineralization time) measured at baseline,
after careis formation, and after resin infiltration; (b) Mean values of CIE a* for three groups; (c) Mean values of CIE b*
for three groups; (d) Mean values of color change (CIE AE*) after caries formation (BL-CA) and after resin infiltration

(BL-RI) for three groups.

Table 2. The mean values (SD) of Vickers hardness after
caries formation for three different demineralization times
and corresponding resin infiltration

Caries formation Resin infiltration

(L) (CA) (RI)

Control 270.8 (31.6)" 270.8 (31.6)°
12 h 197.9 (41.5)° 366.0 (13.1)°
24 h 156.6 (44.5) 352.4 (14.4)°
48 h 127.7 (71.0)° 362.1 (12.6)"

Different superscript letters denote the values that are
significantly different from one another in each column (p <
0.05).
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Ab 4218 0|83t quantitative light-induced fluorescenceS A}t
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