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ABSTRACT

EFFECT OF CALCIUM HYDROXIDE ON BOND STRENGTH
OF DENTIN BONDING SYSTEMS

No-Hoon Park, Sang-Hyuk Park, Gi-Woon Choi, Sang-Jin Park*
Department of Conservative Dentistry, Division of Dentistry, Graduate of Kyung Hee University

The purpose of this study was to investigate the effect of calcium hydroxide on dentin bonding
strength of various dentin bonding systems as a function of time in composite resin restoration.

Dentin adhesives used in this study were Scotchbond Multipurpose, Single Bond, SE Bond and
Prompt L-Pop. Flat dentin surfaces adjacent to pulp chamber were created, then Ca(OH)2 and
saline were mixed and applied on dentin surface of experimental group, then IRM was used to cover

the mixture on dentin surface and the specimens were stored at 36.5C for experiment period (7

days, 30 days). After removing IRM and Ca(OH)z,

surfaces.

each dentin adhesives were treated on dentin

Composite resin (Z-250, 3M) was placed with 5 mm height and was light-cured for 20 seconds. After
stored in distilled water for 24 hours, each dentin-composite bonded spicemen was embedded in
epoxy resin and sectioned into 1.0 X 1.0 me® cross section composite-dentin beams. Specimen was
mounted on zig of Universal testing machine and #TBS test was performed. SEM analysis was per-

formed to examine the fractured surfaces.

The results suggested that applying calcium hydroxide did not show significant difference in dentin
bonding strength. (J Kor Acad Cons Dent 32(3):198-207, 2007)

Key words: Calcium hydroxide, Dentin bonding systems, Composite resin restoration, Dentin
bonding strength, #TBS test, SEM analysis

- Received 2007.3.21., revised 2007.4.4., accepted 2007.4.10. -

* Corresponding Author: Sang-Jin Park

Department of Conservative Dentistry,

Division of Dentistry, Graduate of Kyung Hee University
1, Hoegi Dong, Dongdaemun Gu, Seoul, Korea, 130-702

Tel: 82-2-958-9335
E-mail: psangjin@khu.ac.kr

198

fo
offt
1o
onl

| AR '149} e 2e
AR U AN
A 0 A
A AR e £ 058 B AT 2
FEL U4 FEe RAZ 8 ol gz Mgl A

2\_14
N
N

r
ox
rlo
ox
Y
ok,
%



Q. e A AFE] AN Feh2 ool e
W AMESH 3l o 3ARA AHgHET 27HE 3 et
2 ol $ABBF AN bl BEE FEaH o, 2
& oldel ARsE F0an A7 &9 Ugd wF A
o BRARE AHgo] 3451 9l

FRHTHEE AE FEAN olFAZ AR AR
AL o] U= 19508 S o] F =2 FELE TR

SRS AAEC] ATl fom] Aol 4B, T
w50 g o HA AR AR G el
£ T 2579 olgAS0] AHHEA S8R A
9] B3] tha gastn QAT FFFY AAE B
A7k ASY oA Wal e A FEE Uehis

i

N o
2o

A glo] okd 3 4RALE B3I PEs AE 2
A9k Scarano A 509 AT At AsE FAs g
AN =3k Al A AR BE e A A
7HItkE Ao] g Ao, Fitzgerald M#} Heys RJY

—E.T

£ % 2o 38R A7k A8Y SR AN
Ee A A B2ed BN G5 2494, 94
4 2542 etk w9

% 483 ENEAE SA% A7 A5 T 9
on, o) Hgsad oF B o] 434 AT
F58 op|¥ & glome’ o2 WA 9% 714
EE Eu% 0% 9% L% SAEDEe] A48
ﬂql&l{))

Akl o] o9} o] T $E ALEE L AT
4% 580 B9 FgolA Jold AHAl Y go] B
A9 k. o A SasEge) B 2B %
A A4S Qo 4 gl Aol HaAe] 43 w3
of Gee v FPsge] Ik AAE FAEREE 9%

etz H2ol 0E HolE HEFH S HEZE Halol et AT

, Ze)2s ofo] Lrem Al
b we] 74t zw_a w glovp, et

A2 83| falidol e & 9l
ot a2y ksl AAE )7 AR gl S
opd ek HAAE Fafo] fltke Bk USITH.
Ak o] A E 294 total-etching IS Ad 2
of HFARE AMstG =, A AME I Sl TS
Fotd FAAEE 7] v BEF Ay WY ook
A2 g2 7RI A 9] Age] Annte s RE ¥
ol ot FAAZL FArskdg A ©@7|3F Al 9
gH S| z‘;k.f_L ukz) ok8. A o] ﬂ._ﬂ A 7HeE = gj\q.

ATE v J2 A 71l Ad 49 Aot
%MXHE ojgato] FASAFY AR AR 9 1 AL 7]
7to] A7 e n|x|&= gaks =4 2 Hrlslu FAPAA
6:]D]7ﬂ o o] _9_6]- X—] 7(1— 74] 9/] P zre. %OH E_zﬂ-gﬂ /"E_o]

QL

o\-N

¥

p

5

=22
A ARNES o] §3 £ J2 Ao AAG Ho}d
A2 Qe ALgE & dolnzA AR H gl

>,
&
“2
e
mE
i
r9~‘
Ch
=
-
w
=
-
R0

i
o
o

1>

ol
&
K3
s

2 Ad8o A&e Adotd FAA = 39A HEAA
Scotchbond Multi-Purpose (3M, Dental Products, St.
Paul, MN, USA), 297 total-etching 2?1 Single
Bond (3M, Dental Products, St. Paul, MN, USA), 2
@A A7HEAE H2A 9 Clearfil SE Bond (Kuraray

Table 1. Dentine adhesives and composite resin used in this study

Adhesives (Lot No.) Main Components Manufacturer
Scotchbond Multipurpose Etchant (35% phosphoric acid), Primer (HEMA, 3M
(4AP, 5PB) Polyalkenoic acid copolymer), Adhesive (HEMA, Bis-GMA) (St. Paul, USA)
Single Bond Etchant (35% phosphoric acid), Adhesive (HEMA, 3M
(5CC) Bis-GMA, Polyalkenoic acid copolymer) (St. Paul, USA)

Clearfil SE Bond
(00524A, 00738A)

Primer (MDP, HEMA, water), Adhesive (MDP,
dimethacrylate, HEMA, microfiller)

Kuraray Co.
(Osaka, Japan)

Prompt L-Pop
(214182)

acid esters, fluoride complex, photoinitiator (BAPO)

Water, stabilizer, parabenes, methacrylated phosphoric 3M

(St. Paul, USA)

FiltekTM Z-250 Universal

Restorative (BLGJ, 3KWJ) Zirconia / silica filler

TEG-DMA, UDMA, Bis-EMA, 3M

(St. Paul, USA)
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Table 2. Modes of bonding procedure of four adhesives

Adhesives Modes of bonding procedures

. etch for 15s, wash and blot dry
Scotchbond Multipurpose . apply primer, gently dry for bs

. apply adhesive, light-cure for 10s

Single Bond . etch for 15s, wash and blot dry

Clearfil SE Bond . apply primer for 20s, gently dry

. apply adhesive, light-cure for 10s

1
2
3
1
2. apply adhesive(2 coats), gently dry for 5s, light-cure for 10s
1
2
1

Prompt L-Pop . apply adhesive 15s, gently dry, apply adhesive 3s (2 coats),

gently dry, light-cure for 10s

Table 3. Experimental groups and code by adhesives used in this study

Group dwell time Code Adhesives
SM/C Scotchbond Multipurpose
Control _ SB/C Single Bond
SE/C Clearfil SE Bond
PL/C Prompt L-Pop
SM/7 Scotchbond Multipurpose
Ca(OH)z2 7 days SB/7 Single Bond
7 days SE/7 Clearfil SE Bond
PL/7 Prompt L-Pop
SM/30 Scotchbond Multipurpose
Ca(OH)2 30 days SB/30 Single Bond
30 days SE/30 Clearfil SE Bond
PL/30 Prompt L-Pop
Co., Osaka, Japan), 194 A7I543 H2A <l Hel =t 870 AT 5 F 12709 o2 FRsIA
Prompt L-Pop (3M, Dental Products, St. Paul, MN, on, o] Table 39| 8okttt
USA)S 4Fclv, Z4ze F8 Fd4E2 Table 13}
2 2) AlHA
53 gl o2 = Filtek™ Z-250 Universal Restora- A. Tooth Preparation
tive(SM Dental Products, St. Paul, MN, USA)E A} AE Aols 1% H=T] A9 tolopEE HE ALt
S5l F2 TP ES Table 13 2t} T4 ofol]l Ao} FFo] 4 o2 Adksio] Y- A At
I A7 2R ot FHS L3I T EUS
2. Al H73tE 9t 320-grit silicon carbide abrasive

paper® 53t Anlstsitt

1) AdT £ 7

/\Pﬁ A Wl wel A EE A4skA 2L dx B. Caicium hydroxide application
T, FAeEEE T AEe 7 9 At EE 3097 Ca(OH)2E Aeld 49} Egste] A Z|of 2470¢]
43 o7 BHslan 72t & tA] 47 459 AdolA Hgd HAS 7|93k Adold FWol] <F 2 m FAZ A&
AAA S AFEEE Ao whet A ERFetaL o] & Z3se] 4 g & IRM (Intermediate Restorative Material,
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Dentsply Caulk, Milford, USA) 2.2 248 FAteld4
goAA §9lo] oA MY REE duste] 36.5T
TR AE71E (19 2 30%) F<F Bastd

C. Bonding and composite build-up
IRM= A A3kl air/water syringeZ Ca(OH)2¢] EH
AE F8 AHe & dixa 2 AdTd 459 dobd
HAA S AZAL] A weh Agapiom 1 W e
Table 29} 2t}
2o AotE
44 % 24 F mzﬂu Agze) Ao
AAE 47 =X, ALt} Silicone

onU
R
JZi
Z’r
o
B

moldE A 2|gh dobd EHel AR F 5 ] e 3
glof Yol Z bmm o] 2 AFsta, 7t Fuitt 2024 3
AR Al#E § moldE AAs] PAQE A= =

& AL AFBA T
3) PAIIE AR E 24 (measurement of micro-
tensile bond strength)
BE NS 24073 o SRl B - acrylic
rlng (A7 20 mm, =°] 15 mm)jol] 27} 53 epoxy g2
Hof A2tE AlAS Eofskdth. Low-speed diamond
saw (ISOMET, Buehler, Lake Bluff, USA)E o83}
T ool w22 WFew ddkete] 1 m 779 slab
o2 AAsIH 1, TA Shono 52| gk A Q1A H
AA% 2wl Non-trimming WHE o]&3te] A
Tate] 1.0 X 1.0 mee] DHA S 7= S zl-/dold
beam< &3I4

_l

etz H2ol 0E HolE HEFH S HEZE Halol et AT

Beamo 2 A|&H AlHE cyanoacrylate adhesive
(Zapit, DVA, Lewis Ct. Corona, USA)E ©]&3fe] v]A|
A HALE S48 zigel T2t Universal test-
ing machine (EZ-Test, Shimadzu, Japan PR 35}01

1 mn/min® crosshead speed® 3}5< 7}ste] mjAQd
HEAAEE S8

4) FAAER A #2 (SEM examination)

gotd HAAZE Ty dobdel s S #Es] ¢
afo] 1% 9 gol FAst 7Y 20 kVpellAl A
AN (S-3200, Hitachi Co., Japan) -2 2,0004H
2 BT (Figure 7 - 14).

5) A A
Y27 2 4979 234 nAd9Y BALES one-
way ANOVA ¥ Duncan s multiple comparison testZ

o]-&3te] 95%2] A1 F3tNA A eI (Table 4).

MA

I &edd

]

1. 0lMQIE Hatzte

Table 4¢} Figure 2= 1271¢] gz 9 Ad79] nlA|

G HALEE A Adto|t}, ol Fds g
Ageb e UEEH FASDFS 790 A3 49
oAM= Scotchbond Multi-Purpose (SM)<} Clearfil

SE Bond (SE)Z AHg¢-d 2% Single Bond (SB)%
Prompt L-Pop (PL)& A-&¢ 25 vlsted <4 i

Table 4. Micro-tensile bond strength of 12 experimental groups (w: £+ SD)

Group Adhesive (Code) Strength
Scotchbond Multipurpose (SM/C) 36.6 + 8.9°
Control Single Bond (SB/C) 22.6 = 7.6"
Clearfil SE Bond (SE/C) 37.1 £ 7.4°
Prompt L-Pop (PL/C) 18.2 £ 9.9
Scotchbond Multipurpose (SM/7) 35.0 £ 9.7
Ca(OH)2 Single Bond (SB/7) 24.8 + 7.1¢
7 days Clearfil SE Bond (SE/7) 37.8 + 8.4
Prompt L-Pop (PL/7) 18.0 = 3.6°
Scotchbond Multipurpose (SM/30) 36.7 £ 11.3°
Ca(OH)z2 Single Bond (SB/30) 26.8 + 5.9
30 days Clearfil SE Bond (SE/30) 31.7 £ 6.3¢
Prompt L-Pop (PL/30) 16.1 £ 7.2

*Same superscript means no statistical difference.
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Figure 2. Micro-tensile bond strength of 12 experi-
mental groups.
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Figure 4. Micro-tensile bond strength in group of SB.
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Figure 6. Micro-tensile bond strength in group of PL.
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Figure 3. Micro-tensile bond strength in group of SM.
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Figure 5. Micro-tensile bond strength in group of SE.

39 total-etching HZAE A3 SMTZ 29/
total-etching 2415 A3k SB-] n|A|913 H A7 e
EUzey 7Y AEE, 309 Aol 74z zpelst
BRA] 9494t} (p ) 0.05) (Figure 3, 4).

QA A HAA S ARES SET Y 1A A7
Ag HAA S AHE PLES 309 A4 wAela
AL e adte P BPod, BA40E &

J 6

o)g& gtk (p ) 0.05) (Figure 5, 6).
2. FAHAISHDE 2

FARARAN] 7 B A Aol Ao e b o
e Aol WA U} B ARG HAAER
=79 39 total-etching H & & AH8-8te SMT#} 2
A A7 A E AHSSRs SETol A= cohesive
failure®] o] Yebskth(Figure 7 - 10).

297 total-etching H&AE A3t SBwdllAle
cohesive failure®} adhesive failure7} &€ o] Y



TS HZ0 HE MO HENS A= Hel B o7

Figure 7. SEM photograph of the fractured surface Figure 8. SEM photograph of the fractured surface
of SM/C group. showing cohesive failure. The of SM/30 group. showing cohesive failure. The
failure occurred at the bottom of the hybrid layer failure occurred at the bottom of the hybrid layer
and there are resin tags in the dentinal tubules and there are resin tags in the dentinal tubules
that fractured at the bottom of the hybrid layer. that fractured at the bottom of the hybrid layer.

Figure 9. SEM photograph of the fractured surface Figure 10. SEM photograph of the fractured
of SB/C group, showing mixed failure. The failure surface of SB/30 group, showing mixed failure.
occurred both at the top of the hybrid layer and in The failure occurred both at the top of the hybrid
the bottom of the hybrid layer. layer and in the bottom of the hybrid layer.

Figure 11. SEM photograph of the fractured surface Figure 12. SEM photograph of the fractured surface
of SE/C group, showing cohesive failure. The failure of SE/30 group, showing cohesive failure. The failure
occurred at the bottom of the hybrid layer and occurred at the bottom of the hybrid layer and
exposed dentin, which was not enveloped by resin. exposed dentin, which was not enveloped by resin.
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Figure 13. SEM photograph of the fractured
surface of PL/C group, showing adhesive failure.

The failure occurred between the resin and the top
of the hybrid layer.

Bpon shdo] £459 4o ol BE way
o (Figure 11 - 12).
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32
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t} (Figure 13 - 14).
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Figure 14. SEM photograph of the fractured
surface of PL/30 group, showing adhesive failure.
The failure occurred between the resin and the top
of the hybrid layer.
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