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Table 1

Mean microshear bond strengths and standard deviations of Clearfil SE Bond adhesive to pulpal wall

dentine (Megapascal) including number of specimens with pre-test failure (pieces)

Group

Mean = S.D. (Number of pre-test failure)

Group 1: Unbleach
Group 2: Bleach
Group 3: Bleach + Sodium ascorbate

Group 4: Bleach + Catalase

15.04 = 4.11 (0)
3.04 £ 1.43 (8)

9.25 £ 5.36 (0)

H+

5.29 £ 2.11 (4)

JLAUAANIA 9T A (p < 0.001) TasasnLTunguild

nravanelmfaaue Aafiun waznguilld Nsavans
ATAZLA NaUaINITNan” WUAINAIAL (p < 0.001 LAY
p < 0.007 ANANAL) 'Quﬂéwﬁv‘hmwl@n“ﬁwmz
gim%am?%umﬂwamﬁuﬁﬁuﬁmLfaﬁﬂmmmﬂNLm
Wusideures 1sBammiasndIngumaaasd ) atnehis
AN TR (p < 0.0035)

NI UUNAN FUE NN TUANTNUBIT U BN EUAS
mMae auAMNLiwseiusEeuliafw addumimd
2 ?ﬁdiﬁiwugﬂLL‘LI‘]_IﬂWTLLIFmﬁﬂﬂ’]ﬁiu%uLﬁy@Wuﬁlunﬂﬂ@:N
NARBY ANNN1TAATIZUNIG Dalaeldn1sne euves
Winas (Fisher’s exact probability test) Tdnuaanu
LANANITBIAN B A UAI 9T U LA EIUAINSLAN TN
szvdanguitladlévinmanan ™ funguiild 1sazanelmpien
ua AaflunAtanaInITwan WU (p = 0.695) WAL
iwdwmjmﬁﬁ 17azanelTALNLE ﬂm{mmﬁumﬁmm%
FazANATAzia Mavadn1sian Wi (p = 0.113) lu
gnuefinguien ™ Wunazvinnnsysusfaasdunanin™m
U AN S AU 098 LN EUEINSLANTNLANAN
mﬂﬂzﬁmmmm%‘luﬂ ag9HdY AN DR (p<0.008)
Tne aulvflunisuaninagludu 1s8afaviesdu
ANl R

MWANNABIANIIAUBLENATAUTLA 'BINTIAL A
IﬁLﬁuﬁqmiﬂﬂﬂqmm%u e (Smear layer) UuURa
ey saaiany (Hesnan (Smear plug) anatgngly
Vi@L‘f‘I@ﬁu (Dentinal tubule) Iuﬂzﬂs\lmﬂﬁﬁﬂﬂﬁ?
Wan” (gﬂﬁ 1A) MevasnIen wudnAuR e Wus
Fnwnizagrzedneiugninaguiaady Safdunngen
AUBENNVAIN 7] (gﬂﬁ 1B) 'qumjwﬁw NravanelAeN
we pafiun  Anandanisven asflanwusioile i
pdnEUNgavinmInenIienatnaias uinugiilaveq
verlafunszansagioll (s 10) amgiinguild
NFATANEAZAZIA MEuaanisvan Sunudndaie Wy
fnwnugBeu tauvainiseasureviadeiy (g1
1D)

X
i

Savineuiy rwdaderuiiunmdinsaiiede
lusntlwameiaes sdnRaAR T LARLTNG 1B 8 Uaus
wudnga Lﬁmfuuﬁmf:@ﬂummnﬂmjwm@mgﬂ@:mﬂ
aanlihilu 'aulwy wazwugilavesiailefunszans
aginlyl (317 2A-2D) Taenguynaaasiivinisvlon ™y
sanfanguitld 1ravanslofonne Aefiunuar 13
arantAzAzia N1EMAINNTEn T HUATNLNTIHET89
Vulapaaaiau (Collagen fibre) vuRuaildatng
FaLatl (gﬂﬁ 2B-2D)



2 VuR “;JW’7°7 2555,35:79-92 VTTIUTUS Vﬁlﬁlllj‘ﬁ‘m@‘ﬂ UasAnde | 85

BEmboanee

s 1 nwanndesqanssAtBianaseuailn ‘awinma 1 asiaiteusumisns e EelureIngunaAaesig .
Fig. 1 SEM images of dentine surface at pulp chamber wall in various experimental conditions.

s 1A nguitldlavimswan ™ wunsdnaguaestu Wasuuliadfledy sauneony Wesnargpagnigluvaiie
Wulaewalil (gnas).

Fig. 1A Unbleach group: Smear layer is observed to cover the dentine surface. Smear plugs are also generally

presented in the dentinal tubules (arrows).
=i I a o a a & N o v o [ < o et o o '
U 1B ngunvinnisan” W daleWuliansure3rse AnenunnTgnUnAquAfLTY LIETTUNIEAINUBENINAIN .
Fig. 1B Bleach group: Dentine surface is irregular, seemingly be covered by loosely-bound smear layer.

51N 1C nguilld sazanelaifienue Aesiunnanaanisven™Ww: Rudedulianeuzadnepdiunguiiviniswan
“Huiesatnaien nenwugitdaresiadanunlifinnsgaiu (gnas).

Fig. 1C Bleach + Sodium ascorbate group: Dentine surface is found to be similar to the bleach group. Patent

dentinal tubule openings can be seen without occlusion (arrows).

s 1D nguild 1saransAzazia nneudanisan” W AalleWuliansuzFay wunisganuteiaiiaiuiy
aulugy (gnAs).

Fig. 1D Bleach + Catalase group: Dentine surface is smooth with most of the dentinal tubule orifices are occluded

(arrows).
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Fig. 2 SEM images of dentine surface at pulp chamber wall in various experimental conditions after conditioning

with primer of Clearfil SE Bond.

nauldlavinnnavlan™Wuw: Badedubigninagusoedy Wes sounanugdavemiaiieiulaanald.
Unbleach group: In general, dentine surface is free of smear layer with opened dentinal tubule orifices are
also observed.

ngnvinniswen W wunsieaed wleresaaauuuiaieluetedaey (HeT) jilavesviadienuly
UNUToTe (gnAs~279) BusUeUTnanuEnITganu (gnas- m).

Bleach group: The exposed collagen fibres are clearly seen (pointer). Dentinal tubule orifices are opened
(white arrow), while those in some areas are still obliterated (black arrow).

U dl v al I3 o a a Qy a Vv =) d’/ |
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Bleach + Sodium ascorbate group: Dentine surface reveals collagen fibril network (pointer) with exposed
dentinal tubule openings.

o o a a & = v a
nfqmﬂfﬁ NTRTANUATALLA NNEUAINITNEN- Wi Hardlanuiniseaad wlaaaaanaw (Ne1) Iagluina

UTnuivAwunITgaRuTeialiaiy (gnas).

Bleach + Catalase group: Dentine surface shows exposed collagen fibril network (pointer) with closed

dentinal tubule orifices are also detected in some areas (arrows).
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A9 2 1 ANANUAUT U WAL BN ATNANHUENITWANTN (1)

Table 2 Number of specimens classified by failure type (pieces)
Group Failure type

1 2 3 4 5 6
Group 1: Unbleach 17 0 0 1 0 2
Group 2: Bleach 2 0 1 0 0 o
Group 3: Bleach + Sodium ascorbate 16 0 0 3 0 1
Group 4: Bleach + Catalase 7 0 1 5 0 3

Failure type 1: Adhesive failure
Failure type 2: Cohesive failure in dentine

Failure type 3: Cohesive failure in resin

Failure type 4: Mixed failure with more than 70% adhesive failure

Failure type 5: Mixed failure with more than 70% cohesive failure in dentine

Failure type ¢: Mixed failure with more than 70% cohesive failure in resin
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Abstracts

Objective To evaluate the effectiveness of antioxidants on bond strengths of a two-step self-etch
adhesive (Clearfil SE Bond) to pulp chamber dentine after bleaching with high concentration hydrogen

peroxide (Opalescence® Boost).

Materials and methods Intact, non-carious, non-restored maxillary premolars were used. The roots
were cut and the crown was bucco-lingually sectioned through the pulp chamber. Taper diamond bur
was used to prepare the pulp chamber wall, imitating access opening step of the root canal therapy.
The teeth were assigned to 4 groups: (1) Control group which was not bleached, (2) Bleach with
Opalescence® Boost, (3) Bleach followed by sodium ascorbate solution, and (4) Bleach followed by
catalase solution. Resin composite was afterward bonded to the treated dentine surface using Clearfil
SE Bond. After storage under 100% relative humidity at 37°C for 24 hours, all bonded teeth were
subjected to microshear bond strength test. The fractured surfaces were observed using an intra—oral
camera with imaging computer software. Representative dentine surfaces under each experimental

condition were examined using scanning electron microscope (SEM).

Results Upon statistical analyses, unbleach group presented highest shear bond strength to dentine
(p<0.001), followed by the groups using sodium ascorbate solution and catalase solution (p < 0.001
and p <0.007, respectively). Bleach group showed significantly lower shear bond strength compared
with others (p<0.0035) and most specimens failed in bonding/resin composite layer. Moreover, 40 per
cent of the specimens in this group were also recorded as “pre-test failure”. Under SEM observations,
most of smear layer and smear plug were dissolved after treatment with primer of Clearfil SE Bond.
Collagen fibres were also clearly observed.

Conclusion Application of sodium ascorbate solution and catalase solution could improve the
bonding effectiveness of Clearfil SE Bond to pulp chamber dentine after bleaching with Opalescence®
Boost, however not equal to the dentine that was not bleached. Sodium ascorbate solution showed

better result than catalase solution significantly.
(CU Dent J. 2012;35:79-92)
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