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ABSTRACT

Introduction: Removal of smear layer has been suggested prior to placement of
bleaching agent in order to improve the effectiveness of intracoronal bleaching. However, there is
no evidence available on the benefit of smear layer removal on the effectiveness of intracoronal
bleaching.

Objectives: To evaluate the effects of smear layer removal, using 37 % phosphoric
acid or 17% EDTA prior to intracoronal bleaching on shade improvement and dentin hardness

Materials and methods: Ninety extracted premolars were artificially stained with
human blood and divided into 3 groups according to smear layer removal protocol. Group I:
distilled water 10 ml, Group II: 37% phosphoric acid gel for 15s and Group III: 17% EDTA 5 ml,
for 60s followed by rinsing with distilled water. Subsequently, sodium perborate mixed with
distilled water was placed and changed at day 7, 14 and 2 1. Shade measurement and dentin hardness
testing were performed at 7, 14 and 21 days. Data were analysed by ANOVA and post-hoc test
(Tukey Honestly Significant Difference (HSD)) (p < 0.05).

Results: In all groups, significant shade improvements were observed at all time
points (DW p = 0.001, H,PO, p = 0.001, EDTA p = 0.000). However, there were no significant
differences among groups on shade improvement (7 days p = 0.746, 14 days p=0.272, 21 days p=0.897)
and dentin hardness at 7, 14 and 21 days (7 days p = 0.492, 14 days p = 0.706, 21 days p = 0.897).

Conclusion: Within the limitations of this study, smear layer removal with either
37 % phosphoric acid or 17 % EDTA did not increase the effectiveness of intracoronal bleaching

on shade improvement and did not affect hardness of the dentin.
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t4 a a o 4
. Lﬁa@mum (Human whole blood) (11A7%1 198 INGT AMTHUAUNNIAIAAT

a @ a 4
UH1INYIAYAIVATIUATUNT ‘]Ji%!‘l/lﬁvl‘l/lﬁl)

. Ndnanauasa (Gates Gliddens drills) o3 3 182 4 (Dentsply, Malleifer, Tulsa Dental,

Tulsa, USA)

. WIANTOINYS gﬂﬂ@m (Round diamond bur No.2 (Dentsply, Malleifer, Tulsa Dental,

Tulsa, USA))

. ¥IN3one331/8123820591/a180U (Taper round ended diamond bur (Dentsply,

Malleifer, Tulsa Dental, Tulsa, USA))
WnsenauMue) (Round tungsten carbide bur (Dentsply, Malleifer, Tulsa Dental,

Tulsa, USA))
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az luuvn (K-files) o3 15,20, 25, 30, 35 t4ag 40 (Dentsply, Malleifer, Tulsa
Dental, Tulsa, USA)
NSEAHFUAQDITINHUTHALNG (paper point)
o & Y <}
g1anauLan (cotton pellet)
L%NGU‘L!W’I 27
Wamonansdiu siialuredrhn (intra oralKodak, Foshan OSAKA Export company
Limited, Guangdong, China)

[ o

ﬁ@ﬁnﬁmﬂ@mﬂumﬁﬂwfé (Silagum® Putty Regular, DMG, Germany)
I5TUezATaN ld YHALNAWANUTOU (Heat cure clear resin acrylic) (Triplex” Heat;
Ivoclar Vivadent AG, FL-9494 Schaan, Liechtenstein)

‘ﬁwmnﬁu (nail varnish)

nszenuneThdaneunslug anuaziden 320, 600 LA 1,200 N3N (Wirtz-
Buehler, Diisseldorf, Germany)

F1THVIUDDUNYT (diamond suspension)

AIUATHANIAY (special pumice)

naaAntANeIN1g

1hnaunil

G0N 90 NITAUNINUANTTY (Dental operating microscope, OMPI pico Surgical
microscope, SEISS Microscopy, Germany)

d‘ A a 501 a A a .
NTNDYANUUIANIFTUABNING (sickle)

A3 oen s S U180 M 11599110 (intra oral dental radiography) (Tube/HV
generator housing assembly, Focus, Instrumentarium Dental Nahkelanitie 160F1 -
04300 Tuusula, Finland)

TR Buehler §'Ll Isomet 4000 (Precison saw; Buehler Isomet 4000, Buehler Ltd.,
USA)

d‘ X d‘ ?z’/ [ a a . . .
s umIguua Iazsianiy ANYUN U (Refrigerated Centrifuge Velocity

18R, Dynamica Scientific Ltd., United Kingdom)
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Lﬂ%ﬂﬁjﬂ%ﬁu (VITA Easyshade Advance 4.0 (VITA Zahnfabrik, Germany))
Taulaa Ty

viaoangoasasudriiand las (daylight) AMWEI1 1,200 d0F (Lux)

193 093A1e9 (Lux Meter)

HINg EJ!%? (Airotor (NSK Dental Corp, Nakanishi, Japan))

1930450A5291/597UA (periodontal probe)

m’%‘mﬁmﬁaf‘fu (amalgam carrier)

wseade lThaiiasaanunldeuinninediasaaia (Analytical Balance; Mettler,
AE-200, Toledo, Ziirich, Switzerland)

Lﬂé@ﬁﬂﬂﬁ@ﬂﬂﬂmtéﬁﬂﬂaﬂWﬂ (Microhardness tester; Mitutoyo, HM-211,
Mitutoyo Coporation, Kanagawa, Japan)

ﬂt’fawqamiﬁﬁuuuﬁ’mzﬂzmmﬂn (Measuring microscope; Nikon MM 40/L
Nikon Co., Japan) ttaz T1/sunsuilszuianadoya (E-MAX software)
m’?}mﬂ‘i’mﬁﬂmuwgu (Grinding and polishing machines; JeanWirtz Phoenix 4000,
Wirtz-Buehler GmbH., Germany)

ﬂi’(ﬁyﬂu%@mmu@mwgﬁ (Incubator; Memmert, BE 500, Memmert GmbH +Co0.KG,
Germany)

NAOANAABINAITAN YUIA 15 UAAANAT (Thermo Scientific Nunc 15 ml Conical

Centrifuge tube (Nunc, USA)) Laboratory bottle (100 ml)

o <
19. lfussiaman (Ruler)

20.

21.

22.

o3l (Forceps)
#1814 (rubber cup)

' v < .. . . .
WHUYUIALAN (Citisen, Promisee Dental Coporation, China)
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MM31399 2 UAAIAUNTIHAAI (IUDBAIVUNIATFIV) VoIaTUVBINgN DW Ngu H,PO Az

Ny EDTA Tasnf5eumouseninamnan 7, 14 uag 21 3

Al = \ \l = \ =
ANNAVRIaNUNDY ANV aY ANNMVRIANY
. - o o " e A o d
NANNAADY WonaWumazYun 7 | szvinadun 7uaz 14 | szvinadui 14 wag 21
DW 14.93 (6.08)™ 10.45 (3.74)™ 6.17 (3.70)™
H,PO, 17.02 (6.87)™ 8.99 (2.62)" 6.02 (2.82)"
EDTA 15.49 (5.91)™ 11.43 (3.48)™ 6.30 (2.71)™
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d‘ 1 Y o o an = 1 d' \ =S 1
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AN H,PO, azngy EDTA Tasnf3sumenseninanal 7, 14 uag 21 34 melungy

MINAADIAYINY
ngy DW g H,PO, ngy EDTA
AR AR 0.001%* 0.001* 0.000*
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319N 4 UaIANTsd YN NADA (p-value) 38UMsVANRAIHAA1VOITTUVDINGN DW
nau H,PO, azngy EDTA Tagnf3eumeussninaman 7, 14 uag 21 34 531N

NAUAINAABY 3 NN

Al = \l = \ =
ANNAIVRIANY ANNAIgVaIa WY ANNAMIVBIANY

v
=

T = U Al U l:' A\l U d’
neunenauuaz Tun7 ITHINIUN 7 La 14 ITHINNIUN 7 a2l

o

ANl IAeY 0.746 0.272 0.897

meaon

@

*UANUUANANNUOINITITAYNNADA N p <0.05
! = = v o = A 1 = dy =) 1
2.2 amagvesaturauihmsenaiunnawe g lumsanuil arafunou
Guvendily UA1L* 8g3ENIE 54.67 AL 77.33 A1 a* DYITHIN -1.27 UAT 5 A1 b*
1 1 d‘ o 1 d‘ = 1 1 % = é [+]
BYITNIN 9.27 1AL 29.50 Tagilipiaunagvesdilulugisianeutaznalenaiu e
[ 1 a 4 J 1 1 1 1

M3IATNUAI8A1 CIE lab (L* a* b*) 11AATIZTHANINUANANIZHINNGY WU A1 L* a* b*
5¥W19NgW DW ngu H,PO, azngu EDTA hifianuuanavegniiiedaynieddasenang

ngulugananeuenaily wagndwlenalunnar 7, 14 uag 21 34 (M350 5 uag 6)



42

A ' A a ' ~ ' o a A )
AN 5 ﬂ“ﬂaﬂﬁﬁu (ﬁQULUﬂQLUuiJT@i:@TU) ﬂ@u&lagﬁaQT\I@ﬂaﬁuwma'l 7,14 1182 21 U

o) nevwlenaily | noavlendily | waavlendily | neswlendilu
NANNAGDY Snlsani 7 U 14 W 21 7
DW L* 63.27 (£5.31) | 75.06 (£6.97) | 83.71 (£5.59) | 89.10 (+3.94)
a* 1.68 (£1.30) 1.23 (£0.78) 0.59 (£1.53) -0.71 (£1.21)
b* 17.97 (£4.83) | 26.14 (£4.12) | 30.68 (£3.16) | 28.75 (£3.15)
H,PO, L* 65.02 (£4.71) | 77.90 (£6.98) | 85.42 (£5.95) | 90.21 (£4.02)
a* 1.12 (£0.95) | 1.06 (£1.08) 0.46 (£1.14) -0.17 (£1.37)
b* 17.38 (£2.37) | 28.27 (£4.41) | 29.36 (£4.97) | 28.31 (+£4.45)
EDTA L* 63.37 (£3.31) | 74.93 (£4.57) | 84.40 (£4.30) | 89.71 (£2.48)
a* 0.64 (£0.77) | 1.38 (£1.15) 1.15 (£2.58) -0.56 (+1.21)
b* 15.18 (£1.87) | 25.17 (£4.50) | 30.09 (£2.99) | 29.09 (£3.56)
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Ny H,PO,azngu EDTA noutazriaavlenalunine 7, 14 uag 21 1

NQNNADDY L* a* b*
DW 0.000% 0.002% 0.000%
H,PO, 0.000* 0.055 0.000%
EDTA 0.000* 0.044% 0.000%
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¥yana | neuvlendiiu nasvlenaiu navlenailu nasvlonaiu
a1 CIE 79 14 3 21

L* 0.629 0.497 0.773 0.784

a* 0.112 0.778 0.678 0.622

b* 0.156 0.280 0.745 0.899
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NadAnfIsuNeDILHINNgy DW nqu H,PO, uaznqy EDTA luiun 7, 14 uag 21

seey | szau | DW H,PO, EDTA p-value
(M)
0.5 | cervical 7 61.85(2.95) | 60.69 (4.68) | 59.79 (3.68) 0.492
14 | 62.99(2.93) | 61.90(5.80) | 63.45(3.44) 0.706
21 | 63.45(4.51) | 62.50(6.76) | 63.49 (4.50) 0.897
coronal 7 64.39 (2.35) | 62.63(4.61) | 63.66(4.27) 0.600
14 | 63.92(2.66) | 63.04 (4.21) | 66.73 (4.03) 0.085
21 | 66.51(4.54) | 65.56 (4.52) | 66.78 (2.85) 0.781
1.0 | cervical 7 64.23(2.79) | 63.81(2.76) | 62.93(3.73) 0.640
14 | 63.36(3.20) | 64.67 (3.64) | 65.79 (2.89) 0.264
21 | 66.99(3.28) | 65.15(4.91) | 66.23(2.98) 0.802
coronal 7 64.28 (3.20) | 64.23(2.53) | 64.14(4.43) 0.996
14 | 62.45(2.94) | 63.69(3.20) | 66.91 (4.24) 0.024*
21 | 67.84(3.46) | 66.03(4.59) | 67.95(2.98) 0.672
sTianuuanaeduihivdiynieada fi p < 0.0
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Seumeumelunaazngunaaedluiui 7, 14 nag 21

sz8Z | 9%AU | NQUNAADY 73 143 213 p-value
(na.)
0.5 cervical DW 61.85(2.95) | 62.99(2.93) | 63.45 (4.51) 0.589
H,PO, 60.69 (4.68) | 61.90 (5.80) | 62.50 (6.76) 0.779
EDTA 59.79 (3.68) | 63.45(3.44) | 63.49 (4.50) | 0.068
coronal DW 64.39 (2.35) | 63.92(2.66) | 66.50 (4.54) | 0.198
H,PO, 62.63 (4.61) | 63.04 (4.21) | 65.56 (4.52) | 0.298
EDTA 63.66 (4.27) | 66.72 (4.03) | 66.78 (2.85) | 0.126
1.0 | cervical DW 64.23(2.79) | 63.35(3.20) | 66.99 (3.28) | 0.059
H,PO, 63.81(2.76) | 64.67 (3.64) | 65.15(4.91) | 0.739
EDTA 62.93 (3.73) | 65.79 (2.89) | 66.23 (2.98) 0.061
coronal DW 64.28 (3.20) | 62.45(2.94) | 67.84(3.46) | 0.006*
H,PO, 64.23(2.53) | 63.69 (3.20) | 66.03 (4.59) 0.317
EDTA 64.14 (4.43) | 66.91 (4.24) | 67.95(2.98) | 0.101
“Tanuuanaeesaiiodymaddn i p < 0.0
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3 Yaawas WU 7, 14 vag 21

M ntju‘nﬂam 28T (NU.) cervical coronal p-value
7 DW 0.5 61.85 (2.95) 64.39 (2.35) 0.047%*
1.0 64.23 (2.79) 64.28 (3.20) 0.974
H,PO, 0.5 60.69 (4.68) 62.63 (4.61) 0.363
1.0 63.81(2.76) 64.23 (2.53) 0.728
EDTA 0.5 59.79 (3.68) 63.66 (4.27) 0.043%
1.0 62.93 (3.73) 64.14 (4.43) 0.518
14 DW 0.5 62.99 (2.93) 63.92 (2.66) 0.465
1.0 63.36 (3.20) 62.45 (2.94) 0.519
H,PO, 0.5 61.90 (5.80) 63.04 (4.21) 0.619
1.0 64.67 (3.64) 63.69 (3.20) 0.531
EDTA 0.5 63.45 (3.44) 66.72 (4.03) 0.066
1.0 65.79 (2.89) 66.91 (4.24) 0.500
21 DW 0.5 63.45 (4.51) 66.51 (4.54) 0.148
1.0 66.99 (3.28) 67.84 (3.46) 0.450
H,PO, 0.5 62.50 (6.76) 65.56 (4.52) 0.250
1.0 65.15(4.91) 66.03 (4.59) 0.682
EDTA 0.5 63.49 (4.50) 66.78 (2.85) 0.070
1.0 66.23 (2.98) 67.95 (2.98) 0.214
sTinnuanaseduiiudifamadda i p < 0.05
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= o ) d‘ 1 v a a U d‘
ASeunon o AU RNNAITIAAITINEY 0.5 1Az 1 Haawas Tuiuh 7,14

nay 21
Tu | széu | ngunAeeg ﬁmﬁ'ﬂmmm“mﬁaszﬁugamﬂ p-value
@amlsdsiv
LU 0.5 W, 28 1.0 HN
7 cervical DW 61.85 (2.95) 64.23 (2.79) 0.080
H,PO, 60.69 (4.68) 63.81 (2.76) 0.086
EDTA 59.79 (3.68) 62.93 (3.73) 0.074
coronal DW 64.39 (2.35) 64.28 (3.20) 0.929
H,PO, 62.63 (4.61) 64.22 (2.53) 0.350
EDTA 63.66 (4.27) 64.14 (4.43) 0.811
14 cervical DW 62.99 (2.93) 63.36 (3.20) 0.791
H,PO, 61.90 (5.80) 64.67 (3.64) 0.217
EDTA 63.45 (3.44) 65.79 (2.89) 0.116
coronal DW 63.92 (2.66) 62.45 (2.94) 0.256
H,PO, 63.04 (4.21) 63.69 (3.20) 0.706
EDTA 66.73 (4.03) 66.91 (4.24) 0.922
21 cervical DW 63.45 (4.51) 66.99 (3.28) 0.059
H,PO, 62.50 (6.76) 65.15(4.91) 0.330
EDTA 63.49 (4.50) 66.23 (2.98) 0.126
coronal DW 66.51 (4.54) 67.84 (3.46) 0.650
H,PO, 65.56 (4.52) 66.03 (4.59) 0.819
EDTA 66.78 (2.85) 67.95 (2.98) 0.382
sTinnmanaseduiiiudidamada i p < 0.05
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