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EFFECT OF REWETTING AGENT ON DENTINAL MICROTENSILE
BOND STRENGTH

Hee-Young Kang, Young-Gon Cho*, Jong-Uk Kim, Byung-Cheul Park,
Sang-Hoon Yoo, Cheul-Hee Jin, Hee-Young Choi, Young-Jae Ki

Department of Conservative Dentistry, College of Dentistry, Chosun University

This study investigated that the effect of rewetting agent on dentinal microtensile bond strength (#TBS).
Human molars were sectioned to expose the superficial dentin surfaces.

Samples were divided into two groups according to type of adhesives- Single Bond (S) and One-Step (0)J, and
again subdivided into five groups by different dentin surface treatment- dry for 15s (D), blot dry (BD) or dry for
15s, and rewet with different rewetting agents(distilled water (DW), Gluma Desensitizer (GD) and Aqua-
Prep (AP)Jfor 30s. After application of adhesive, composite resin was built up on the bonding surface. Each
tooth was sectioned to obtain stick with 1 mm” cross sectional area and the #TBS was determined by EZ test.

In the S group, the mean #I'BS of GD, AP and BD group was significantly higher than that of DW and D
group (p ( 0.05). In the O group, the mean #TBS of AP, GD, BD and DW group was significantly higher

than that of D group (p € 0.05).

The data suggested that Gluma Desensitizer and Aqua-Prep could be successfully used as rewetting
agents, and Distilled water could be acceptable in aceton based adhesive system only. (J Kor Acad Cons

Dent 29(2):153-161, 2004)

Key words : Microtensile bond strength, One-bottle adhesive, Rewetting agent, Distilled water, Gluma

Desensitizer, Aqua-Prep
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714 7} /\}%E]Il et Gwinnett”, Marshall 5, Tay
o] &gk 1xH ol Al F& THE ﬁa?}st}
%, TEM (Transmission Electron Microscopy) 2 AFM
(Anatomic Force Microscopy) & ©l&3td 453t
T3 gotd A 4R AAAZ AHEHE Gluma
Desensitizertt Aqua-Prep 22 Al F&A7} dold o] Al
TS 98 A2 S AT Gluma Desensitizere &
3} 36.1%9 HEMA (2-hydroxyethyl methacrylate) <
5.1%9 glutaraldehyde® *¥33}al, Aqua-Prepe &3
35% HEMAZ} 4 %0 L_i 015 | 234 23 HEMA
7} ot tig g7l A o] ARE ZRAZITP
Ritter 57& A% ”OV] S Aok 183 A
AlZ1 Zgobdel digk Egele] det AR EE Hlw
7} Gluma Desensitizer® A #<3t dobd &
A3 FAZA R fogt Ato] & YEA] Fdrha
om, Perdigao 72 A& Aopda F& Ao, 1z
Aqua-Prepo.Z AF& Aeeh Aotd S FAPAAL dn|7
o2 #ES A3 Aqua-Prepl 2 A2 et doldoA Bt

Table 1. Chemical formulations of the adhesive systems used
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o er2/E | 01*4 Single Bond ¢} o}AE o] ~2] One-
Step= AHEE A5 Bolde] 9 Y (x 9 Fa 4
et o2 7kA Al F&A4 (555, Gluma Desensitizer
8l Aqua-Prep)®] 2 %01] uE dobddl g BaeRe
n A ARAEE vl 7k AT} thae] A AL A
719 B3she vio|t,

[. A7z 3 U

1. A7M =
42, £28 9 oATYe] g H2o) BAY 4
stet thTAE 49 Aotz AHEsn B AN A

o}

o ey HHA o RS dehe/E wlo] 2 HAAQ
Single Bond®} Z 250 (3M Dental Product, St. Paul,
MN, USA) opAl = o]z H2AQL One-Stepdt
Aelitefil™ (Bisco Inc., Schaumburg, 1L, USA)< A
Sttt (Table 1). H#%1e] M= BF A3E ARSI

Adhesive . e . .
Solvent Chemical Composition Composite resin Manufacturer
System
Single Bond Ethanol, Bis-GMA, HEMA, Dimethacrylates, 7 950(A3) 3M Dental Product,
Water Polyalkenoic acid copolymer, initiator St. Paul, MN, USA
One-Step Aceton  BPDM, Bis-GMA, HEMA, initiator Aelitefil (A3) Bisco Inc.,

Schaumburg, IL, USA

Bis-GMA = bisphenol-glysidyl-methacrylate,

HEMA = 2-hydroxyethyl methacrylate, BPDM = biphenyl dimethacrylate
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Table 2. Chemical formulations of the rewetting agent used
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Re-wetting agent Chemical composition

Manufacturer

Distilled water H20
Gluma Desensitizer

Aqua-Prep 35.0% HEMA, Water

36.1% HEMA, 5.1% Glutaraldehyde, Water

Daihan Industry, An-San City, Korea
Heraeus Kulzer, South Bend, Germany
Bisco Inc., Schaumburg, 1L, U.S.A.

o AxE Adobd R A 57 AHE Hdl TR
Gluma Desensitizer ¥ Aqua-Prep= Al& }9&5}
(Table 2). A= B sl F=2A17]1= Spectrum™
800 (Dentsply Caulk, USA)& AH&3t%a, 500
mW/em*e] B7EE o83,

AR - stet gt xE dgsle] x|obe] FHd| F2h
H AzZI BI)ES scalerE ©]-&35t AAE T AE
Z Aol BT

1) AlEe 271 A&

7 Aoke A7 AA0E ol ek W A E CBO
W (Sewon Yanghang, Busan, Korea)oll x¢e] wiehy
BRAT M wE2HEs wfEeisith. AM a7t 43hd
. AHE 4obd B D] A9 7o okl 459
Diamond Wheel Saw (Isomet: Buehler Ltd, Lake
Bluff, IL, USA)E °]&sto] 2|o} 5 Aztoz 2| #9
FYVE Aust] 2T = WIAL TR B3 Yol
= AAS. g Al & ngd
27b ERAG A%7to] wdY

A, ol ERS #UR EUEE 97 Sl9) B2 B
A1 1,000 grit®} 1,200 grite] silicon carbide paper®
Aelsto] Ae A7pA| 2407t B SRl Baskid

2) ;\]jq 9] xqﬂyjrx%

A8 HJelay] Ao 7 Kok Aol EHE air-
water AlHA 2 74 32o] AA 8L air AlMA 2 2123150
32% <14t (Unietch, Bisco Inc., Schaumburg, IL,
USA)e.& 15%7F 2H-4 Heleta 1027 A8
U3} Zo] Single Bond 8¢ (S )2 One-Step & A
&7 (02 o £R/sta, ol& ‘jr"] Fotdel #9 A
H (=D o), £¢BD ¥ A 549 +F (5
4(DW ), Gluma Desensitizer[GD ), Aqua—Prep
(AP )l meh & ER/3t5Th

(1) S : Single Bond & &

O S-D (Single Bond: Dry) &

Aold FwolA 217t 2 2 cm Gold Aol air Al
A2 ZFepAl 1527 Azt Microbrushell Single
BondZ 83| 24 Alo}d EWo| A& 0 & 23] = ¥3}
1L air AJPA 2 2-527F 7PRA AxE T 1023 F2AL
3ttt 7 250 (A3)< 2 mm AR 2 _7,10}01 4027 %
ZAF op3lon, o] g whaste] Egele] A T
7} ¢k 4 mm7}t HEF S5

2 S-BD (Single Bond: Blot dry) &

Aol wHlo] Wolil B9le) £ el 44 MTE
olg3tel Fratdict. S-D 2olAsh AT HP o 1A

AE =X F 7 2505 FZ383

(® S-DW (Single Bond: Distilled water)
dold FHolM Aoz 2 cm ol AgldlA air Al
ﬂ?’\]i 7oAl 1527 Azt S/RTE 302 &<t Al
& A2t F air AlRARZ 9] S/HRFE AAsI S-
D oMot FLe HAHOoZ HAAE Bx3 & 7 250=
231

(@ S-GD (Single Bond: Gluma Desensitizer)

Aopal FHo|A Ao R 2 em "ol A air Al
A2 Al 1537t 65_0}2113}. Gluma Desensitizer
2 30% B¢ Al Fa A T air ARAR HYY Al
E AASL S-D ol Aet FLe o w HAAE =
ot & 7 2502 Fx3199 0.

(® S-AP (Single Bond: Aqua-Prep) ¥

obd #elA ]—].ZHZE 2 cm oA 7{3]01]&1 air Al
d Azt Aqua-Prepl & 30%
A F& qﬂ:}-—‘;ﬁar/\]ﬂﬂ el Aas A A
3 SD oMt LT AP HHAAE 22T F 7
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(2) O #: One-Step A& T

® O-D (One-Step: Dry) T

Aol FwolA 217t 2 2 cm Gold AgloA air Al
AR 2 e 15%7F 72399, Microbrushell One-
Stepe F8] AA dobd W 7Al ZA2HA A
£ 07 23] =X)L air A|HAZ 1023 7PEA Az
31027 F2ABIH. Aelitefil™(A3) S 2 mm T2

io}o# 4027t FEARE T o] JJr;‘é = HHEsle] B3

e AA FAZE F 4 mm7t H == sk

@ O-BD (One-Step; Blot dry)
ol FEHe Holle HY9 E& i A
ato] Sttt O-D wollA < Fd ek 2

a1 =
T=¥3 T Aelitefil™& 223191

?_
R E

|o rz
4

it o

o
Al
-DW (One-Step; Distilled water) o*

J—iDMW A7t0 2 2 cm Gojzl ﬂﬂ"ﬂ"i air Al
} 1 1623 Azt SRTE 302 3t A

T air AldA = 2ol g2 AASL 0D
3 P or AAE Tx3 T Aclitefil™
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@ O-GD (One-Step: Gluma Desensitizer) T:

dobd HHelA Azto g 2 cm WolF Aol air Al
A& ZrobA 1523 Azttt Gluma Desensitizer
2 302 B A F& A F air APAR FY Als
S AASHL O-D wollX et 5Ld HP o2 JAA S =2
o = Aelitefil™& F33FAt

H

[r

® O-AP (One-Step: Aqua-Prep) I
Fold EHoM AZ4oZ 2 em 201{ Al A air Al

Figure 1. Specimen adhered to the testing apparatus
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A2 ZFebAl 1523 723819t Aqua-Prep2 2 30%
A Fa A2l F air YA R HYY ARE AAG
i O-D ¥L°ﬂ Mot Fde FPoE FHAE =X &
Aelitefil™& F238I9AT}
3) HAVE A= AARE A9 Al A A
ot Bule] A AHdA A2 F22 4 mm
Sh H9 S AS9] to]olEE wheel2 AWalo] B3ty
Ze] T FLe 2] A7} HEE ST dX &
ol 7t A4 Loctite 401 (Loctite Ireland Co. Inc.,
Ireland )= AHEet] BRI BRI Xof AlHe H A8t
F4e8tol] 249 Diamond Wheel Saw (Buehler Ltd.,
Lake Bluff, IL, USA)E o]&3lo] X|o} o] et
Word Z A Asta, digital caliper (Mitutoyo Corp.,
Japan) & °©]-&ate] 1 mm {HH 02 2 stn 2 AW
Hzto] HEg (XF) Adsisint. 2t AlHS Fol 24 3¢
2 YR EE et FHAE ARt H A sk d7l
£E-5 Diamond Wheel Sawell 28l Digital caliper
(Mltutoyo Corp., Japan) & 013 atod THA] 1 mm M4 2
B2 A 2ol HER (Y5) Adate], Aoldn
%@Yiﬂ?ﬂ Aol @0l 1 mm™e Tl B (stick)©]
HEE AT AAE Al AR A7 24413t &
2t zwe'r"Foﬂ Bt
AR ARREE SA7] st 4 AHS test-
ing apparatusel 9AA17]aL AlHe] 4F £E cyano-
acrylate adhesive (ALTECO Korea Inc., Pyungtaek-
City, Korea) = H2stith (Figure 1). Universal test-
ing machine (EZ test, Shimadzu Co., Kyoto, Japan)
< o]gsto] AopdF} Hoexle] & Aol sdE o
7HA % 1.0 mm crosshead speed® 9% 3l 7}3}
o (Figure 2), 34 Al9] 35 Newton< MPaz g
Abstsitt.

Figure 2. EZ test for microtensile bond strength test



(3) BA 4

7} 39| gt TFEAE S
dotdel FH et Al FaAe A48 (D, BD, DW,
GD, AP)dl w2 mA A7t =e] v, AoldE &
sl Aejgh o W oA FAA 7+e] vlm, g3 F A
A Yol A Adotdel FH et A FaA ALl e
AT de o4 A5 TAEA Z2a3<
SPSS (ver. 10.1, Chicago, I.L., USA)9IA one-way
ANOVAE o] &sto] Hla EAstlon, ASHA L
Tukey HSD testE ©]-8&3dte p = 0.05 FolFFlA &
Akt

Alw fneu e el

Figure 3. Microtensile bond strength (MPa) of each group
according to adhesives and dentin surface treatment

Table 4. The mean microtensile bond strength (MPa)
according to different dentin treatment and statistical
analysis

Group Mean £ S.D. Number of specimen
D 10.89 + 3.78" 40
BD 56.64 + 8.42° 40
DW 47.23 + 8.38° 40
GD 58.26 £ 7.59 40
AP 57.25 £ 8.19 40

Superscripts of the same letter indicate values of no sta-
tistical significant difference (p » 0.05).
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UERA AT

S 9] mAelE A8 e S-GD &) S-BD &) S-AP
) S-DW ) S-D & £o.2 =/ Jebden (Figure 3),
S-GD w94 59.59 + 8.16 MPa® 7V &4 28]1 S-
D 94 10.74 + 3.94 MPa& 7H3 @A JEsitt S-D
I S-DW T2 H AFAE (44.00 + 19.63 MPa)
o X wAH b 53 FATH R fogt Ao]& YE
W3 (p €0.05), S-BD, S-GD, S-AP & & EA8
Ao frolgh 2ol & YERNA] ettt (Table 3).

0 w9 wAF 233 =E 0-AP &) O-GD &) O-
BD ) O-DW ) O-D & &2 %7 Yehton (Figure
3), O-AP A 59.52 + 7.51 MPa® 7V A 17
i O-D oA 11.04 + 3.71 MPa® 7F WAl vkt
o} O oAM= O-D o] Hit AF4= (47.21 + 19.46
MPa)ell ¥ vj3on v 253} EA g2 07 93 3}
o] Y1, O-BD & O-DW &, O-GD &, O-AP
T3 SATH o2 fFogt ate] & YERA] ¥9kth. O-DW
T2 O-AP 7ol Hlg] H3t Aot 9o EAH
O 2 Fof3 Aol & YEMIUTE (Table 3).

Jold g U HElek FollM HEAl ko] Wl
DWolA st O o] S FET} EAEA o7 o A3,
£ Yehit (Table 3, p € 0.05).

Table 3. The mean microtensile bond strength (MPa)
and statistical analysis of each adhesive in different
dentin surface treatment

Group Surface Mean £ S.D.  Number of
treatment (MPa) specimen

D 10.74 + 3.94° 20

BD 56.97 + 9.09° 20

S DW 42.22 + 7.04° 20

GD 59.59 + 8.16" 20

AP 54,98 + 8.39° 20

Total 44.00 + 19.63" 100

D 11.04 + 3.71° 20

BD 56.32 + 7.91° 20

O DW 52.24 + 6.47¢ 20

GD 56.93 + 6.92" 20

AP 59.52 + 7.51" 20

Total 47.21 £ 19.46" 100

S: Single Bond, O: One-Step
Superscripts of the same letter indicate values of no sta—
tistical significant difference (p » 0.05).
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ool 9 e e Al FiAl A8

it AP EE GD ol 58.26 + 7.59 Mpaz 7}
A=A 223 D o] 10.89 + 3.78 MPa® 7Fd @t
on GD ¥ AP ) BD ) DW o) D & £2.& =/
Uehdth GD &, AP & 2 BD #& DW Bt H# 2
AT =A JERRa D 72 DW wRo i 234

7F S YERstTE (Table 4, p  0.05).

FH A 4S5 It slsleE Zefolm ek A

= 3} s A3k A|Avlo] wo| ALY

A ol g A Al aElo] Aol et HE7H

& ARA AP o8 w=EE Febd gAE R Zejo|H

o} J2A 7} AT o] PAdE EAF (resin-dentin inter-

dlffusmn zone)°ll 9J3] B2} Afoldo] wlAl 714
OZ]E SE 74011-4_2 2

4
901 916 2% AR 04 4% DS 124
ek 28 el Wik M e AAELE S
A 5 Q] w0 o) shZetan wAQE A

WA 2ol A

il

Qj\‘;}w).

Lok

A s = o] #7l $5ES ultra fine diamond
burZ2 wHrelshs HA A BAE = S8 fFAkste 9

A 3gE AT U,
nAR1E AR E S-S F 2 ultra fine diamond
burg ol&ate] HeAA Bkl AlAE ARste] A
E5 Aot ey ol2fdh ek Al AA A
bur® 7= EF 8t g5 o3 X““ﬂo] &2
T 903, W& Algte] e, o] o] AlAE A A5}
e EAAS 7 ‘E}% & E}E}H Z| 2o & trimming
otAl ¥ I (stick) 2ol AlHS AlFste] wAQ1%
73@70111:‘% 4 she H“ﬂo] —1—7Hﬂ‘”‘ﬂr)w. o] WY&
caliperg °]-&ste] AJHZS M A3t E 4
Azte] FHARl 247} wiAlE 2L, g AJolol|A] Thre] Al
" Oé% & e Ad<S 72 9ot Phrukkanon 5%
9% V“ﬂ OE A&ate] 2 A (1.1
mm’, 1.5 mm2 %31 )oll W HHA 9} Adotbd 7F
o AR AR EE H]JLO}Oﬂ‘ﬂr 1 A3 A9 e
o W& Zwe] kel FATAS Folido] figl ot A&

@4 (1.1 mm™@ 1.5 mm?)°] & &84 (3.1 mm’)<&
e AHET 52 2R ES YETaL sigler, o=
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FuAo] AEFE YF A $7F A1 §Eo] #YUs
Al A7) wfZolgta spge 0 B AFeA = ¢
o A9ES 7122 sto] HE Ae @Al 1 mmo|H
A A o] P ARl 2l Reke] A& A et
Aol A3

AR HAA ALE Al AT ol FAl AR
A3t T obes AlA 9 dxshs FA A ol ﬁ‘
 ARE B3 A Ed] JeS nRgBEN At
g ol Hrdt Axe gjd 2l ‘%“o‘?&%
TIHAIARF YR A o] AR} B S Ll
Sop e Az Adoldnt F& Aok At #3t A
Tl Gallo 57"& oMAlEF olE-E H]o] 2 3 ZpA o] A
7128) 3 Gwinnet” ¥ Kanca™ & oFAl& o] 2 5 24l ol A
A% Adotdo] F& dotd R Felo] e AT E

ERitta Husisit B A7) AfdME oehE/E v
o]~ H A9l Single Bond9} ofAlE o]~
One-Step EFolA Az otd (S-D &, O-D #)9 v
A At ert 8 Aokd (S-BD +, O-BD #)¢
n A A7 EEL oF Buf FEe] W nA A
BEE HAT (Table 3). o]l A= £ A 5o
A H2AE ARste] X ol F& Aol o
3L m A1 A TS v wdt Ay AZ Aol a] <ok
4-5ufe] @& AFAEE JERUT B 18 Nakajima
"] Ao}t fALSHS Ijr
A etE T} opAl E 753-:

O]’Z]O] Zjig_ oT E

b2 B
Fhrssss
AzxE doldd g Al F&Al
Perdigao 572 “dold S 15% Az
z &< zw‘—‘%’\i Al Farate] Fa A2

2 B
Ael% ARAES vz A3 A2 29f9] 302
./.":

F

wW
S
P
offt
rO
ofX
u
B
fo e
)
o
3
o
)
o}
@
& o
E
F_E

= A FaA 2 ALkl
Az ot & Al & M7= EAQ
Qo819 gk Gluma Desensitizerd
Aqua-Prepe] A %q‘:’rxﬂii o] 4-¥ 11 gtz
THTE o] &3dte] Ax Aolde Al F&aS W
Al F& Ag]E Aopdo] Az Aot
= =S Ut Eastgon,
2 AT oMz Az AFeld (D, 10.89 + 3.78
MPa)ell vlg} SR7+= Al 54 Aelet dotd (DW &,



4723 + 8.38 MPa)9| 24 =7}F oF 4ul] = =4 Vet
WXt (Table 4).

THTE A F& A F Single Bondg 489 o
(S-DW o)& e38 & J&2 AP & (SBD ©)E
o AR Ert 9A JEREAITE, One-Stepll A& &
Z A F& T (O-DW T)°] F& %34——; Al T (0-
BD )%k WA A
ofdd| FHTE ol gdto] ol L‘ﬁ% ZH F A3
< o F H&A ] digt A= Ate]= Single Bondel
e AR E8E 3-8 %2 Bo] THF I J=
Els q_pﬁg ot FH F7IA Hof #Hzle AFE W)

3133, One-StepellAle o€l & S/57F T4
A Zdobd Y= #zlo] Fie] AFEN] iR AR
El=g

2 ATl A FaEAlY ALl wE AT AR E
o vlwol A FFF (47.23 + 8.38 MPa)ell H]3| Gluma
Desensitizer (58.26 = 7.59 MPa)9} Aqua-Prep
(57.25 + 8.19 MPa)e] = &7} S2ah Lhehut
(Table 4). ]‘— H Al oﬂ /\}&E] A & ;q] == :[L/H/H
Tz E5 st YA Gluma desensitizereh
Aqua-Prep 9] HEMAZ} Al F-&A| 24 wl$- F2.3 5
S AAgte AS 9|3t} Gluma Desensitizerst
Aqua-Prep?] TAAE Fo & B3H Zebd Aol
sl ’“aiﬂr‘; AFstn], HEMA® o] o A 4 3l
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Bo} nlA ARAETE dA8] =4 UEsed, F&
s A 2ae BATH0R o3 Aol & vEh
2l %3kt Hansen & Gluma Desensitizerg& 712
ot ALatle W FE1F0] A aEon
7 o] F2 HEMA7ZF “dobd & 2o f2jstA +%
FEE FAA71 glutaraldehydeZt £4%9 #71 A&
= A3AA FeH sl wAARE7] Wil
B9, Ritter 592 A2 Aoldd Gluma
Desensitizer$t Aqua-Prep ¥ SH/FE A &3 &
Single BondE #4392 W Gluma Desensitizer’} 7}
e Ad AFAEE UdEAT D o,
Perdigao 5”& 712% Aol One-Step= 44-3t7] 4
Aqua-Prepl& Al F& Aot Az Aold Hohe A
S ARAE}t dA 6] molAM & HAES AldS 7

YOrE0 HEE A SR} 0/MoIE Zartzof o/xE gE

AR FEoR PHATT 9L, oee/E Wolxg
oA E Hjo] A HZA M= 7F}‘_Ci_ AE Hasgopee,

2 AT AdA = Single BondolAE Gluma
Desensitizer® A 43k 0] Aqua—Prepi A Faet
THth 22]3 One-Stepl A& Aqua-Prepel Gluma
Desensitizer® A 43 FHT A 2371w} =
A YERT). o] Gluma Desensitizer2th &9 o]
¥ ®2& Aqua-Prepe] der&/E Ho] 29 HzA <l
Single BondEt} 80 ©] W78k ofA] & o] A H2A)
Ql One-Step? ¥ 2 wk&-3t5l7] vl 2t Azttt

B ATl 2435 9ok dehe/E wo]29] Single
Bond®} oFAE Hlo]229] One-Stepa AHEE 745 “dold
of 9 e 9 o] 74A] A FEAe] ALl mE m|A2l
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