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 36.5T for experiment period (7
days, 30 days). After removing IRM and Ca(OH)z, each dentin adhesives were treated on dentin

surfaces.

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 m 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
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1. MgRi2
1) A Aot

$2l0] gl 2AR 3674 ASATAES AAAF B
B & gl AHgaign

2) A A=

£ Ago Alga ol FEAAE 39A FFAAY
Scotchbond Multi-Purpose (3M, Dental Products, St.
Paul, MN, USA), 294 total-etching 2l Single
Bond (3M, Dental Products, St. Paul, MN, USA), 2
oA A8 A&A 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 (5LGJ, 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

Scotchbond Multipurpose

. etch for 15s, wash and blot dry
. apply primer, gently dry for bs
. apply adhesive, light-cure for 10s

Single Bond

. etch for 15s, wash and blot dry
. apply adhesive(2 coats), gently dry for 5s, light-cure for 10s

Clearfi]l SE Bond

. apply primer for 20s, gently dry
. apply adhesive, light-cure for 10s

DN N =W DN~

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)2 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 A7FE2% HAAY
Prompt L-Pop (3M, Dental Products, St. Paul, MN,
USA)E 4%°l9, 47e) F9 FAZEL Table 13
dg= g

Hgl gaie2x Filtek™ 7-250 Universal Restora-
tive(3M, Dental Products, St. Paul, MN, USA)E A}
43191 F2 FAEAEL Table 13 2t}

N
>
ugl_n
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1) 49T 25

AR A2 el Hel £2u884e A48 e BF
2, FNRES TN 8T T D SAHLEE 3097
A3 Foz BRaT 24 22 A 47 439 Aol
A E A8 A9l T ALRIAL 0|2 2Pt 4
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e h2 87)e HAT 5 F 12709 Fo 7 BFaY
on, o]& Table 3 S.F314TH,

2) AlEAz

A. Tooth Preparation

A3 Aot 14 FPruag thololEn WE AHE-Si
< 3lol} Ao} A& A0 Adhsle] WHAL A At
Ae7td 24T gold BHE 22N & U39
#2312 Yt} 320-grit silicon carbide abrasive
paper® 8t Avlstgict.

B. Caicium hydroxide application

Ca(OH)2:Z )X g49 Eate] AP Ao} 24749
ek HAS A9fg dobd B ¢ 2 m FAR A&
g & IRM (Intermediate Restorative Material,



Dentsply Caulk, Milford, USA) 2.2 &89 Fitsizdg
2 W Rojo] oty HWFE REE UHsld 36.5T
SR A7z (T4 E 309) &<t Bassit

C. Bonding and composite build-up

IRME& A A3L air/water syringeZ Ca(OH)28| &9
He B AHG T 2T 2 AT 459 old
A2 Z Azt Ao weh A Eagon 2 WELe
Table 29 %t}

279 Aotd A AlH AT Tk =T
A 9 A T dzEn 48T AR 7] 489 A
A g 247k =2, F4319 ), Silicon 22 A2 custom
moldE A3 ol Bl AXAZ F B HAe
3o YFo] F 5mm gol 2 AFdta, 4 Foict 2024 3
ZAHE Age | moldg AAS AR AR &
& AlEE Al Zste

3) WA HARE 24 (measurement of micro-

tensile bond strength)

TE AHE 247 B FFHT BAS ¥, acrylic
ring (A7 20 mn, ¥o] 15 mm)el 27} F8 epoxy
< Fo] AZE AHE Tufeiith. Low-speed diamond
saw (ISOMET, Buehler, Lake Bluff, USA)E o]-&3}¢d
F4 8o w-AL weko 2 Adsted 1 m FA9 slab
o2 AFs9 1, Al Shono 0] Eng vlAAE A
A7he Z23uhiol Non-trimming W< o83k A
wale] 1.0 x 1.0 me] @A S /A e EER-gold
beam< FAJsH .

FUSIEE B0 UE SO BN BT Mol B3 A7

Beamo 2 A|Zd A|HE cyanoacrylate adhesive

(Zapit, DVA, Lewis Ct. Corona, USA)E ©]-&-3fe] u]Al
g AT 234 zigol AR Universal test-
ing machine (EZ-Test, Shimadzu, Japan)< ©]-8-34
1 m/min® crosshead speedZ 35S 7}ste] mlAAR
A2 g 239t

4) ZXAZE A B2 (SEM examination)

gobd WAA 7} SXH Aol semg B 9
o] Az 2 Fol& e 7HEASH 20 kVpel| A FAL
AAEn A (S-3200, Hitachi Co., Japan) 2.2 2,0004]
2 A (Figure 7 - 14).

5) BA 4

2T 2 4879 A9 oANF HEABZE one-
way ANOVA 2 Duncan s multiple comparison test&
o] &3t 95%9] 41 FRtlM EA3 (Table 4).

| RSEREES

1. oM HEZE

Table 4%} Figure 2& 12719 gj22 2 AT oA
A% HAREE 243 Aot} Aol £kt tgS
AgslA] g2 vxey A ZES 797 A% A9
AN E Scotchbond Multi-Purpose (SM)$} Clearfil
SE Bond (SE)& A48 7S, Single Bond (SB)¢
Prompt L-Pop (PL)< &8 75 H|gtd fre]A A

Table 4. Micro—tensile bond strength of 12 experimental groups (w: = SD)

Group Adhesive (Code) Strength
Scotchbond Multipurpose (SM/C) 366 £ 8.9
Control Single Bond (SB/C) 226 £ 7.6
Clearfil SE Bond (SE/C) 37.1 + 7.4°
Prompt L-Pop (PL/C) 182 £ 9.9
Scotchbond Multipurpose (SM/7) 35.0+9.
Ca(OH)2 Single Bond (SB/7) 248 +7.1¢
7 days Clearfil SE Bond (SE/7) 378 £ 8.4
Prompt L-Pop (PL/7) 18.0 + 3.6°
Scotchbond Multipurpose (SM/30) 36.7 £ 11.3
Ca(OH)2 Single Bond (SB/30) 26.8 + 59
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.

Single Bond

30

20

MPa

10

control 7 days 30 days

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.

394 total-etching H&A S AH43 SMTH 294
total-etching 24| & A48 SBT9 olAIQI% A=
EUzEy 78 AT, 30Y Aol 22 2belst v
A} ekttt (p > 0.05) (Figure 3, 4).

2TA AN Y AAAE A SEFH 194 A7
Ag HAAE AHEE PLTL 304 AdFolAM vlA%
HAREI} U gashe PIE BFoy EAH0R &
A& AHp ) 0.05) (Figure 5, 6).
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FARANER 7 oA Aol FaAof wE s
2o Aol AT F YA B2 wALA HAFARER
249 394 total-etching A &A1& AM&sle SMEH 2
A A7 8 HAAE AHEshe SETlA+ cohesive
failure€] ge] YebtH(Figure 7 - 10).

297 total-etching H&AAE Al&3tE SBToAM =
cohesive failure®} adhesive failure’} EAE ¥do] W



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

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

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

THELE HEO LIE AOHE HEFHO AT Hajof A3t A7

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

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

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

Ehon o] E4%9
t} (Figure 11 - 12).

W b e AAUER 349 1A AR A
A& A}2ehe PLL adhesive failured ¥d& 2SR
t} (Figure 13 - 14).

Aold A aAo) w2 shd itel Aolrh TAE Hof
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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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