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— Abstract

EFFECT OF WETTING CONDITION
ON BONDING OF RESIN CEMENT TO DENTIN

Kang-Ha SON, D.D.S., Jin-Hoon PARK, D.D.S.,, M.S.D., Ph.D.,
Kyeu-Zeung CHO, D.D.S., M.S.D., Ph.D.
Dept. of Conservative Dentistry, College of Dentistry, Kyungpook National University

The purpose of this study was to evaluate the effect of wetting condition made by drying
time on bonding of resin cement to dentin.

Freshly extracted bovine teeth were grinded to expose flat dentin surfaces. After the
exposed dentin surfaces were treated with pretreatment agents and water rinse, each wetting
condition of dentin surfaces was made according to drying times and methods including
slight blow bry for l-second by air syringe, blow dry for 20-second by air syringe, and
12-hour dry in desiccator respectively. and then, previously made composite resin specimens
were bonded onto each conditioned dentin surface of the specimen using Panavia-21(Kura-
ray Co.), Bistite(Tokuso Co.), and Choice(use with All bond-2, Bisco Inc.) resin cement
according as manufacturer’s instruction.

Bonded specimens were stored in 37C distilled water for 24 hours, then the tensile
bond strength was measured, cohesive failure rate was calculated, and fractured dentin
surfaces and acrylic rod sides were examined under scanning electron microscope.

The result were as follows ;

In the group of bonding with Panavia-21 resin cement, higher tensile bond strength
was seen in 12-hour dry group than in 1-second and 20-second dry group(p<0.01).

In the group of bonding with Bistite resin cement, higher tensile bond strength was
seen in l-second dry group than in 20-second and 12-hour dry group(p<0.01).

In the group of bonding with Choice resin cement, no significant differences of bond
strength under given drying time were seen.
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time.

Cohesive failure rates derived from the groups of bonding with Panavia-2]1 and Choice
resin cement were increased with the increase of tensile bond strength in each drying

On SEM examination of fractured surface, adhesive failure mode with fractured resin
tags was mostly seen in wet condition with 1-second drying time in the group of bonding
with Panavia-21 resin cement, mixed failure mode with shortened and fractured resin tag
was seen in the group of bonding with Bistite resin cement, and regardless of drying time,
and cohesive-adhesive mixed failure mode with fracture of ‘Hollow’ typed resin tags was
mainly seen in the group of bonding with Choice resin cement.
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2tA o] HEFaFo] #IA Glasspooles "
Scotchbond-2& ©|&3 4¥H d+E+, =
Holl ¥EE vFe FEAAE ZFAES 7
A3HA HAEAZHTL Bt ojghe B

Kanca®¥ All bond-2& ©]&3% A48H d+
A Adold FHo] Fio] oj=AHAx EAF

gt Ad A" eAA dEdidez 3§
At

YA ANEZE Panavia-21(Kuraray Co.,
Japan), Bistite(Tokuso Co., japan), ¥ Choice
porcelain veneer system(Bisco Inc, U.S.A)

& A48 (Table 1).
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AAZ F SR IAAA Id5 2HEHY

! g

Table 1. Informations of materials used

Group Cement systen Component Batch No. Manufacturer

PV Panavia-21 ED primer 51132 Kuraray Co.,
resin cement Japan

BT Bistite conditioner 82040] Tokuso Co.,
primer A, B Japan

CA Choice All-Etch 019114 Bisco Inc,
primer A 019104 U. S.&A.
primer B 129173
prebond resin 019224
resin cement(C2) 089293
catalyst 099030

99



AZzANZoH, 12/ A2 FAF 127
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ozt 8 A¥PP L oo =X (Fig. D}
2.

PVZ-& Panavia-21(Kuraray Co., Japan)#]
AANEE L3 FOo2A] ol EHE 3-way
syringe S 10% B¢ AH&3td £A% F A=
z7d gt 47 1z, 202 ¥ 1271 A=z
ANAT. A7 35mme 948 7o EU 74

50ume] tapeE F-E3ste] HA AL YA
& %, ED primer& o2 ol 6023t =X
H HJREL 5%7F air syringe® A AT
AFAZAY. AME ¥AE w8 OxyguardE
1087 =Xt A3yt 383 gours
ii=R

BTZ< Bistite(Tokuso Co., Japan) # 1A
NEE AMEE T2 2A FoldHE 102 T
S A|8EIL air syringe & 10& F¢ AZRAZ

PV BT CA
(Panavia-21) (Bistite) (Choice)
wash(10s) wash(10s) wash(10s)
l | I
1sec slight blow dry blow dry(10s) blow’dry(Z{Os)
ot conditioner(10s) All-Etch(15s)
20sec blow dry I
or wash(20s) wash(30s)
12hour d : L
our Sy 1 sec slight blow dry 1 sec slight blow dry
or or
20sec blow dry 20sec blow dry
or or
D ori
ED primer(60s) 12hour dry 12hour dry
| {
‘ primer(30s) primer(5coats)

mild dry(5s)

] mild dry(5s)

mild' dry(5s)

|

!

cementation of composite restorative specimens

(30min)

bonding of acrylic rod to composite with cyanoacrylate

|

(30 min)

storage at 37C water bath

(24 hour)

tensile bond strength

l

cohesive failure rate

|

SEM

Fig. 1. Schematic presentation of the test procedure
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Z} Zofl QoJA AZA7te] BE HE o)
aolg BARoZ AAF AR, PVRME
12413 Az ol ) A3 Ert 12 9 20%
Az olA e 73w v §-94 YA
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Table 2. Tensile bond strength measurement of each group of cement(unit : MPa)

Group Dry time N Mean S.D.
PV 1 sec. 10 3.2 1.9
20 sec. 10 46 24

12 hour 10 89 43

BT 1 sec. 10 38 1.7
20 sce. 10 2.2 1.1

12 hour 10 19 0.8

CA 1 sec. 10 73 38
20 sec. 10 6.3 2.1

12 hour 10 6.7 36

Group PV : Panavia-21 resin cement
BT ' Bistite resin cement
CA : Choice resin cement

151
N
<
a ¥
= 1071
:5 1 sec dry
Eo _ §W20 sec dry
g M12 hour dry
17} 5r
o
<
)
m
0

Group
PV [ Panavia-21 resin cement
BT : Bistite resin cement
CA : Choice resin cement

Fig. 2. Comparison of bond strength measurement of each group.

w2t 58%, 148% % 78% 2 Zr7 UElht A 50.1 € 49.1% 2 22zt Jeh} gold EH9
obd W Axvt APEASE S HIEol SR 1% AZZ AN S ES SF
A deigtth BTZAAME 1%, 202 2 12 JgGES 1o, AMEE dAAAES w2}
AlZES] AZAI W 194%, 48% B 174 gk 31 Sage] PEAXE By A
%2 Ztzr Jehd 20 Az A$7t &3 AHez EFAUAN/T & FFE JYEAY
ggo] 7 A4 vEhEth. CATAAE 1 (Table 4).

%, 20% € 124]3t9) AzA|7te] W2} 66.0%,
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Table 3. Statistical differences of bond

strength between each group of drying time

Group Dry time 1 sec 20 sec 12 hour
PV 1 sec.
20 sec. NS
12 hour * *
BT 1 sec.
20 sec. *
12 hour * NS
CA 1 sec.
20 sec. NS
12 hour NS NS
* ! singificantly different by One-way ANOVA(p<0.01)
NS not significant
Table 4. Cohesive failure rate of each group of cement(unit : %)
Group Dry time N Mean S.D.
PV 1 sec. 10 5.8 9.9
20 sec. 10 14.8 18.8
12 hour 10 78.0 335
BT 1 sec. 10 194 28.0
20 sec. 10 48.0 32.2
12 hour 10 174 30.7
CA 1 sec. 10 66.0 38.3
20 sec. 10 50.1 43.0
12 hour 10 49.1 372
Group PV : Panavia-21 resin cement
BT : Bistite resin cement
CA : Choice resin ceemtn
3. _L—L}I:}E A gE " AolAe] 234 sk atal A
2t AJH ] g g FALE A} §in] 73 A o] Evtd T gtk S B A fig.
BEEE fig 3~fig. 142 Ueldd. PVEe  4).
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HoHfig. 3). 20% dzdedre #3A
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3d B9 Hdde HAANEY &
s G tage] HEE T A4
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At fol gk 2lol= Qe Ao Bid ul Y
22)

Aol AHEE 2 ANNES] Fo R
Fotd HHe| tig X Wl i
ztol 7t 1o, wetA 2t F&3E oA e
2 ARATE B2Asledde 2 dAdAaEg
A&7 A AL ofsfshe Aol asid.

Panavia-21 | FA|WE= MDP(10-me-
thacryloyloxydecyl dihydrogen phosphate),
HEMA(2-hydroxy ethyl methacrylate), so-
dium sulfinate, 78] 32 NMSA(N-Methacryloyl
5-aminosalicylic acid) & %% ED pri-
merE Al&¥ Woll 23 ot ] primers
pH 3%x9 HHo2A Aold F »FA
AEA Axe g3 gdE JEPNER self et-
ching primer24] AMS-®Th primer 5ol
¥ MDP= QA RiewaA] AFEAS
de J71et &84S we 10719 §4a3

£ 7}A 3L 913 methacrylate - Eo] 34
Uepline], Feflol Bol AE-EE 14tA H3HA
2x¢l phenyl-P} A 2 E 7}XTh
uetA MDPE HEAE Riev2AMe zgn)
mild etching®] F7}A] H&Hoz ARG §)
<, HEMAE &33t AM8-3 739 MDP7}
Fotd Febdl F919 apatite mineralS &3l
AlA F7HE 43P HEMAZE 2L 7=
Aot FXEAFo] YAH= Ao dHA
9\11:}_23—25).

Panavia-2]1 #EIZAWEES Al&3F B Ag9)
2AE £ o, URAFE FAEA Ao}
FH9 £85I E 1% AFTAA HFHo)
ddiFe g @A Jehd A& self etchingdl
AHE-¥E primert] 2] MDPA£o] Aol B
AFTFES S w571 gagogn &
237 smear pluge $E3] AAAFNA 2
A7 Aoz Atg®ch, £33 ED primers

£ Zokd HAA S primero] H]3 Hxs}
Fom, Fio] AEIe FEAEHY Aol
BHE EolstA AFT 5 g Aes F
BEch oA ddEe] FALAA #uAR
T2 A vepd AAYE @7 tago] 2A &
AE A Z& 33T AobAl 9l lamina limi-
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=3 FEHA & Fold FA AR
Ael2 #HX Bew AR HFIF §olshA)
Kol FAFHAFe] AnsA FAHE gEQ
Ro 2 AlgE

Choice HIAMAE] ALEEE Jold H3
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dold HWHe FEFTIF & AU 1
AzxFe Fa3Q fig. 11904 FHATE9)
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FE et ¥E FAE fo8e 8
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3E Zo|utg FATHFo] FAHAE &3k
o1 °)= primer 4] B3E Fold 3
23] AF3A £ Adfge Bagey o
At ALZ ALgEY. EF 1247 A=F
BHAAE 6.7MPaB 2] FAES Yetd A
2 FEo] A gle AT fig. 1390M4
TZE vk} Zo| primer7t AotA#o s A
3t “hollow” Fefe] 7 tage AT AL
A & ARS # oz, HFTG I
ol9jo = HIAANWMES] AT o] EF
Ho Jel= & £ 9 NTG-GMASH BPDM
AEo] BHFold AT Aol Tl A
olzd el RrAAESN APt 5, 73
A7 e AL, =3 1x AZYH
odlA okt 2 FHEAEo] Yelgou i
o2 AZXAZ #AGO]l vHF HEdFo)
UERY Fold FHe ouAE Eo] &)
e A FFAYo] fFosiA g Hugh
Kanca®*9] A7ZIIE= 7 8 YL
LR A=

olFe AT EAE FYY 9 Panavia-21
HHAAES] Joldol 3t FiFe Aoz
FH| FRo] Bo] EATFE self etching
primer2 AM&-H+= ED primers ©3]%-80]
oksle]o] HArgE o ZAAE YT sHsA]
Bow, FEIA JI34E e dgg ¢
acetone® primerfoll FHA1Z1 Bistite L
Choice BFFAAEN M= Aold T vk
o] o] EAsiviete FEFHe FoF A
ste 2HUHA 2 ¢ 4 Y. FF: A
obd BHe Axd wE FEAHE B 4
BHOZ FAFAZ A8 A A in vivo AE



9 in vitro el A 2] A& E ] B 79
A o] HHe FHAT vRe G

A E dolgle A7 et Aeg A}
g5d.
v.Z&Z B

Aol gmel Az wE F&HEs 8
ZAARNES] H3po viAe FFE
23 9] st A 90NE AFR-3le £HE
Aold g =EA71n AAY 2 F4 F, 1%
AZXFL air-syringeE 1%3F 71¥A AxE
A& R I, 20% ZAFRTL air syringeE 20
27t AZE Agsgoed, 12417 AXTS
#AZ7)(Sanplatec Co.) oA 12412 AZXE A
gatact. Adx7F B 2 AlHol| Panavia-21
(Kuraray Co.) #HZAWE, Bistite(Tokuso
Co.) #ZAMWE 2 Choice(All bond-2 ¥-&,
Bisco Inc.) HAARANEE A2 3]ALe] A AIHE
AMgsle] v AFE E SR FEES
FHAZ H 37C F2oA 4N B
JAFHEAA=E F3, 3
A% o oS
Zete] oo ZAE Eo.

Panavia-21 XA HAEE A&
Z % 20% AxFH A B 1243
Bloj A HAAZ=7t A4 RS (p<0.01).

Bistite HIAANEE ARLT 3-9ol= 202
2 12213 A2dE oA B 1% Axde A
HHAA=7 A et (p<0.001).

Choice B|XIAHEE AL HS-ole Ao}
2 #3299 AxMHC & JFFHAGEZ
o3k zbo|7b gl

T3 HEE&E gt Hlwg A3, Bistite
A AHMEEZ A3 Panavia-21 % Choice
HAAPEE AN Ayde ARt =
+T7E 3 JEex =4 JER.

el FAMEA Ar|FE #F 2, 1
ZZ 7MW AxA 7§83 ¢l A Panavia-21
HRANEE AME-$F Ao B3 tage]
HE T HE aid o] FE Yo,
Bistite H{IAANEE AHE-3 Aol g €
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7l tage] BHEE FU EFHT Fdo] wol
#FHJ2Y, Choice HIHAEE AL4-3
Bgolle AzAI7) e a4 A Qlo)
AAHoZ AT F3F “hollow” FEl
A3 tagd THE T HIwd Fgo] &
=] YEd.
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Explanationn of figures

. Scanning electron microscopy of a dentin side fractured surface of 1-sec dry in

Panavia resin cement group shows a mostly adhesive failure mode accompanying
some cohesive failure of resin cement. Lamina limitance in dentinal tubule shows
thickened appearance by infiltration of resin component.(X2,000)

. Scanning electron microscopy of a dentin side fractured surface of 20-sec dry in

Panavia resin cement group shows a mixed failure mode with adhesive failure and
cohesive failure of resin cement and dentin.(X2,000)

Scanning electron microscopy of a dentin side fractured surface of 12-hour dry
in Panavia resin cement group shows a cohesive failure mode of resin cement and
dentin. Cohesive failure side of dentin shows clear surface without smear layer
and smear plug.(X2,000)

. Scanning electron microscopy of and acrylic rod side fractured surface of panavia

resin cement group shows a mixed failure mode with adhesive failure and cohesive
failure of resion cement.(X2,000)

. Scanning electron microscopy of a dentin side fractured surface of 1-sec dry in

Bistite resin cement group shows a mixed failure mode with adhesive failure and
cohesive failure of resin cement. Adhesive failure surface demonstate remaining
fractured resin tags in dentinal tubules and thin resin layer on intertubular dentin.
(X2,000)

. Scanning electron microsceopy of a dentin side fractured surface of 20-sec dry in

Bistite resin cement group shows a mixed failure mode with adhesive failure and
cohesive failure of resin cement.(X2,000)

. Scanning electron microscopy of a dentin side fractured surface of 12-hour dry

in Bistite resin cement group shows adhesive failure mode on interbutular dentin
and fractured resin tags in dentinal tubules.(X2,000)

Scanning electron microscopy of an acrylic rod side fractured surface of Bistite
resin cement group shows a mixed failure mode with adhesive failure and cohesive
failure of resin cement.(X2,000)

Scanning electron microscopy of a dentin side fractured surface of 1-sec dry in
Choice resin cement group shows a cohesive failure mode of resin cement which
characteristically demonstrate the feature of brittle fracture.(X2,000)

Scanning electron microscopy of a dentin side fractured surface of 20-sec dry in
Choice resin cement group shows a mixed failure mode with cohesive failure of
resin cement and dentin.(X2,000)

Scanning electron microscopy of a dentin side fractured surface of 12-hour dry
in Choice resin cement group shows a mixed failure mode with adhesive failure
and cohesive failure of resin cement.(X2,000)

Scanning electron microscopy of an acrylic rod side fractured surface of Choice
resin cement group shows a mixed failure mode with adhesive failure and cohesive
failure of resin cement.(X2,000)
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