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— ABSTRACT

MARGINAL MICROLEAKAGE AND SHEAR BOND STRENGTH OF COMPOSITE
RESIN ACCORDING TO TREATMENT METHODS OF ARTIFICIAL
SALIVA-CONTAMINATED SURFACE AFTER PRIMING

Young-Gon Cho, Kee-Jong Ko, Suk-Jong Lee
Department of Conservative Dentistry, College of Dentistry, Chosun University

During bonding procedure of composite resin, the prepared cavity can be contaminated by saliva. In this
study, marginal microleakage and shear bond strength of a composite resin to primed enamel and dentin
treated with artificial saliva(Taliva®) were evaluated.

For the marginal microleakage test, Class V cavities were prepared in the buccal surfaces of fifty molars.
The samples were randomly assigned into 5 groups with 10 samples in each group. Control group was
applied with a bonding system (Scotchbond™ Multi-Purpose plus) according to manufacture s directions
without saliva contamination. Experimental groups were divided into 4 groups and contaminated with arti-
ficial saliva for 30 seconds after priming: Experimental 1 group ' artificial saliva was dried with compressed
air only, Experimental 2 group ; artificial saliva was rinsed and dried. Experimental 3 group : cavities were
etched with 35% phosphoric acid for 15 seconds after rinsing and drying artificial saliva.

Experimental 4 group : cavities were etched with 35 % phosphoric acid for 15 seconds and primer was re-
applied after rinsing and drying artificial saliva.

All the cavities were applied a bonding agent and filled with a composite resin (Z-100™). Specimens were
immersed in 0.5 % basic fuschin dye for 24 hours and embedded in transparent acrylic resin and sectioned
buccolingually with diamond wheel saw. Four sections were obtained from one specimen. Degree of margin-
al leakage was scored under stereomicroscope and their scores were averaged from four sections. The data
were analyzed by Kruscal-Wallis test and Fisher s LSD.

For the shear bond strength test, the buccal or occlusal surfaces of one hundred molar teeth were ground
to expose enamel(n=>50) or dentin(n=50) using diamond wheel saw and its surface was smoothed with
Lapping and Polishing Machine(South Bay Technology Co., U.S.A.). Samples were divided into 5 groups.
Treatment of saliva-contaminated enamel and dentin surfaces was same as the marginal microleakage test
and composite resin was bonded via a gelatin capsule. All specimens were stored in distilled water for 48
hours. The shear bond strengths were measured by universal testing machine (AGS-1000 4D, Shimaduzu
Co., Japan) with a crosshead speed of 5 mm/minute. Failure mode of fracture sites was examined under
stereomicroscope. The data were analyzed by ANOVA and Tukey s studentized range test.
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The results of this study were as follows :

1.
2.

Enamel marginal microleakage showed no significant difference among groups.
Dentinal marginal microleakages of control, experimental 2 and 4 groups were lower than those of
experimental 1 and 3 groups (p<0.05).

. The shear bond strength to enamel was the highest value in control group (20.03+4.47MPa) and the

lowest value in experimental 1 group (13.28+6.52MPa). There were significant differences between
experimental 1 group and other groups (p<0.05).

. The shear bond strength to dentin was higher in control group (17.87+4.02MPa) and experimental 4

group (16.38+3.23MPa) than in other groups. its value was low in experimental 1 group (3.95+2.51
MPa) and experimental 2 group (6.72+2.26MPa) (p<0.05).

. Failure mode of fractured site on the enamel showed mostly adhesive failures in experimental 1 and 3

groups.

. Failure mode of fractured site on the dentin did not show adhesive failures in control group, but

showed mostly adhesive failure in experimental groups.

As a summary of above results, if the primed tooth surface was contaminated with artificial saliva,

primer should be reapplied after re-etching it.

Key words : Saliva-contaminated surface, Marginal microleakage, Shear bond strength, Primed enamel

and dentin.
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Table 1. Composition of synthetic saliva (Taliva®
solution) per 100m|

Na carboxymethycellulose (K. P) e 1,000mg
D-sorbitol (K.P) 3,000mg
NaCl (K.P) 84mg
NaK (K.P) 120mg
e R 15mg
MgClz (U.S.P) e 5mg
KHPO2 (U.§.P) wrrnes 34mg
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stet ol 3] 100705 A8k,

42 73+ Scotchbond™ Multi-Purpose Plus (3M
Dent. Prod., U.S.A)E AH&38l93, gL Z-100
(3M Dent. Prod., U.S.A.)& AME-3I T

Ao =xd HA ZAsiAe] F9E 2HA7717] K3
AZEtd-Taliva €94 (Hanlim Pharm. Co., LTD.,
Korea)< AH&3tgor, 100ml% ¢FEte] R
Table 13} 2t}

2. A3y

(1) ¥dr&e 24
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(primer) & AM A4 A2d b7 9% =¥dta 53
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A =X8l F2A7] (XL 3000 curing light, 3M Dent.
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No. A29] 7Z-100% o]&3lyq HFo2 FAsta 4027
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Z &Rt At (Table 2).
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3 &gl AN 2
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4) A8 47 @ 299 EWE air-water spray® AH,
Azsla 35%9 Ao 1527 AR A2 F
A& A& AR &
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Table 2. Group classification and methods for treating artificial salivacontaminated cavities after priming

o Group ¢ v Number of specimens Treatment methods after priming -
Control 10 no saliva contamination
Experimental 1 10 drying
Experimental 2 10 washing & drying
Experimental 3 10 washing, drying & etching
Experimental 4 10 washing, drying, etching & priming

AFEINE A 4 AP FolM HFA L] =3 B
Y79 4L 27 22 WS o] &3
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0=wd¥&| gle A%
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g B3gRe) AFe HEbdda g 28 WS o] &3
tt.

3) WA ol gt ezl Ad AFAE &
A7} s el #E

B3z Hao| g45d & 7o AWE ALY S/HF
o 48A7t F<t R#A3 F wEAH7] (AGS-1000 4D,
Shimadzu Co., Japan)ol AGAANE Fsin &%
100kg9] load celle o]&3le] 3 5mme| crosshead
speedollM 7 AjH Y] A AFAEE SH eI wg A
S ARIEE ST A WFEH Folde niE &
e xle gAGAE Auee FE dAEnA
(Olympus, PM-10AK3, Japan)3lolA #3slod 1 4
£ 712318t} (Table 7, 8).

. adsds
1. Y dold HARojMe| FEYE
58 ghEd A& A E EXxT F AFEHYE 29
2 e Ayl e 72 29| U4 &2 Table 33

4o JepY glow, E3E Z 9 HAFE e
Kruskal-Wallis test$} Fisher s least significant differ-

ence (LSD)'¥W <= ol8sl #eE H7Istith(Table
3. 4).

AP wa R ddrE J=e 29 HE B3
A9 #AE AH, AN Y 2TAX 7P A vE
wou 7 Zitde FARH LR f @ Ao]E YehlA]
% 3ktH(Table 3).

ol WARX Y FEPrE d2dd AF 279N
71 @A vdeigovt 43 473 $ARH R f%
2ol & VERA] gttt 4 Ad 1393} 49 379 Wd
& e T, A8 27, AE 470 Vg =4 vE
U SAgH ez #FoF AolE HEITH(p<0.05) (Table
4).

2. HYED} Yool ChEH Sf2iTlel Meh Zed et

Tty

HPgda) Adold B J2 A E =X F AT
doz oAl FH] Aeluye] e 7 o] AdAF
5% Table 59} 69 Yeh glom, 7 2o Ad ¥4
EX £ ANOVAE ol &3t #9o4 #AAE A3 F
Tukey ’testZ AFFAA S 2k 23t #98E& H713)
% tHTable 5, 6).

Table 3. Leakage score at enamel margin

‘ vac-mtr-olj

7 2
Exper. 1 5 3
Exper. 2 8 1
Exper. 3 5 5
Exper. 4 7 2

0 1 0 0.5
0 1 1 0.9
1 0 0 0.3
0 0 0 0.5
0 1 0 0.5

There was no statistically significant difference among groups by Kruskal-Wallis test and Fisher s LSD (p)0.05).

Table 4. Leakage score at dentinal margin

T ¥
Control 4 4 0 1 1.0
Exper. 1 0 0 2 5 32"
Exper. 2 4 4 2 0 1.0
Exper. 3 0 0 2 7 36"
Exper. 4 5 2 1 1 1.1

Asterisk(*) means no statistically significant difference between two groups, but there was statistically significant
difference with other groups by Kruskal-Wallis test and Fisher s LSD (p<0.05).
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Table 5. Shear bond strength (MPa) to enamel surface

Control 10

Exper. 1 10
Exper. 2 10
Exper. 3 10
Exper. 4 10

20.03 + 4.47

1328 +6.52*

18.29 +£4.39
1544 + 3.55
19.82 + 2.33

26.62-15.10
24.16 - 4.80
24.22-10.72
22.32-11.44
23.04 - 15.65

Asterisk(*) means that there was statistically significant difference with other groups by Tukey s test(p<0.05).

Table 6. Shear bond strength (MPa) to dentin surface

Control 10

Exper. 1 10
Exper. 2 10
Exper. 3 10
Exper. 4 10

17.87 £4.02*
395+ 2517
8.02+424°
6.72+ 226"

16.38 £ 3.23 *

23.21-10.14
08.27-01.59
15.75-02.12
10.17-01.77
20.92-11.95

Same asterisks mean that there were no statistically significant difference between groups by Tukey s test.
Different asterisks mean that there were statistically significant difference between groups by Tukey s

test(p<0.05).

Table 7. Failure pattern of composite to enamel under stereomicroscope.

Control 10
Exper. 1 10
Exper. 2 10
Exper. 3 10
Exper. 4 10

Qv o i W

WD O A

Table 8 Fallure pattern of composite to dentin under stereomlcroscope

e, ] 3
Control 10 0 5 5
Exper. 1 10 10 0 0
Exper. 2 10 7 3 0
Exper. 3 10 8 2 0
Exper. 4 10 6 2 2

HEd B e el Aw A= g2
oA 20.03+4.47TMPaZ 74 B4 Jdeigen, 24949
Bl S AZAIZ] AY 174 13.28+6.52MPaz 713

U e 48 139 tﬂ
g 47 3t TALH L
(p<0.05) (Table 5).
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Fotd FHo g Bl Ad AFAEE 2
o)X 17.87+4.02MPa, 48 47A 16.38+3.23 MPa
2 Ueh v A48 2R 54 JEbd 39 A8 17
M= 3.95+2.51MPa, 48 27ME 8.02+4.24
MPa, 4% 3TAE 6.72+2.26MPag 73 A3
4TEoh Y Be Ae ARREE JeERl FAGH
2 F91E 2ol & YERNATHp(0.05) (Table 6).

A 2{70% 233 Hads Jopdo gig Bty
o] 27 ¢ (failure pattern)2 Table 73} 8l veht Q)
o {13 g9 U3 BgaRe saokge 43 139
A 6709l 24 53] (adhesive failure)et A& 3FoA
570e] F2A a7t ddso] e Fojr B} B 7
A B9 E BYen, uzxzd 48 27, 48 4TdAe
H 523k A4e] 2234 3138 BH(Table 7). Aobd ¥
Hell theh E3R1e] gL dzaolA F24 vl
£ Ho|x| ok Wi AY F BRAA B Age] By
39 & Je R, 53] 48 1ZoAe ZE AlHdA B
24 5137} 3= AcHTable 8).

o4 ol pE

V.

Of

B9 AME I e 4 A Alxrle] A& g
W AR dold s FAlo A4 HEldle] mHEE A
S} total etching’*®'3} Ao}d & A3 7HAEA7)A)
I FEE R @AFE AHdA HE DA E A gse
Aojgpor® R ZaiAe ¥4 Aed 29 H3A
(wettability) & FA 712 HAA S AEE 22AA A
AR 73T HAE o| FRE G ojfH o g HA AlA
e g o3 ool WztelR] Yolof AR £5
547t A &Eo} o 2A ol YA T o gl 2289 E
A7 2L LPE o3 HA Al xde HA 29" = I
o ditd oz H¥47Q Aol HEF Alx"le b
AHE A A S HATE A AR} 3] AL
Ha glor o8 4% A#AE 7K U, KA
ek A A 2Fe] HATE the AT ARPEE A
AFIEE HATE AAS) Ad 28T B9 A8
T Ao| uigzsitt. b & Aol = SBMP Plus?
A3 E WA dold ol A 83 o dFEl
02 QENA AR AAHT A2, AR Ay ¢ A 4
& WEste PHOR AFEAE AAst HeFda} Ao}
Ao et Bifezle] HAFEy AG ARAEE 233}

§2 XL orlo
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HAFES el (Table 3). Hormati 59 W%
AL AR AP 3 el o LG 23} Bl S
AH 2 AT At w1t AY 2AEE 24T 2
7 Bt e Asto] AlF E AR Azl vls WA JEl
Wk Bt o= W ulg MaArEo] Q1FE
A HH D A2AZ A 22T AR Aed AY 37
o] JIFEIN S ARAZ AF 17ET WA vehd B A3
of Ao} fARIYEE. & Aol Wl 3 23
£ 443 F Agede] g9 UL Aolut AFA
e & HAEA G B A S A L4351 HH HArE S
A& ¢+ gle Aoz Yehgon, o3 Ade yWid
NS HE szt &) 2 L AR 497 W)
O AIRHP Y Aol Ao MATEE AZEY
< A2 AE 127 oFgd FHE AR Al 4
3Tl & FEE Ueho] txw, 4 27 2 HY 4
T3 BATH R {3 2olE YEMIT (p<0.05)
(Table 4). Barkmeier®} Erickson®™2 SBMPE Al&&
AE AR e A Az Adoldd dE Ad 2%
ZEE At Bastgoh & AFoA AFEdS
AZAZ A 179 52 HAFEL B AxA] J=3
7128} o] 2 QI3 AHRA] X2 E Aol g3]%o] Wy
ol HAAZ} mdfr Fel| 83| AFHA Z3iH7] o
Tog Algdr, w3 o 9d FH-E AR A 4
3T 7, Al o A& BAY GRS dH7 AA
so] HATEo] A YelE ALZ F32d0. ol g
ATAde e vs) Aol F2 FalAle 4
opddl| thet & Fa3 AL st Ao Uehyt)

Ulrike & WX Zobd ool TGl A2
€ =¥ T EHAS 09AA ¥ 19 & AR A
7 BAE AE g Az 23 LGATIA BE URE
o] ¥]=gt Wi 2HA g Jvepiitka sttt £¢ Hansen¥
Munksgaard? & SHE7ANIA Adold e A& =x3}
7] A3 =X & eldel edERE HAgy o
otk A3 JAAE =E3] Aol opde] 2¥HUS
o Felo] Zrlelitin Budtn el oy HYE J)AH
o2 AAd AFEA S BT AL FEsYY. B o
FollA] Adotdo] el 0¥ AL HAA Y} B3y &
A&5p7] dell o949 F2 A 2HE AFIAU &
A HHEF= o] HAFS S AN 4 e AoE
kT

o2} Aol <3P A X2 gl o edE ¥
ZFAd g H& A 2" A 23R EE 2A ZFagT
I EREAG B Ao Hgel digt AL AT
S AZAI7) AF 1200A Filo] ¥ g ZPA=
£ Yehlo] dizF 2 UE g7 sl BAgHeR
Fg 2ol & JERNATHpC0.05) (Table 5). A3 1]
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Aol v AR HE A3 B0 de e
29 o] WPAFe 148 AL W] Wil A
ARG SR 99 B A, Az Ay 27
ofAle AHA] gtdo] tFE AA= HAA 7 HPA
A QIS¥ o F§-8 AFHN) HELE AAEG

ATEtYel ofs) A€ H& ZsiA| & 22 A
3 AY 377 AY 479 WEA AY A e YT
B FAGHCE Fo3t AolE YepA] &kth(Table
5). 28AW 2T e APToA B} 5 Ad 2
=Y o B 59 g4 3 (cohesive failure) & Y
E}ACHTable 7). & A7) 23} Hado A J3AE
Xl Efdo] QFH A, WAFE Aol M9 nhdrh
A2 7gAe ghel e o] AFou AR
Ade ARAPL T AE 2gsiA e Ao Ug
s},

Aoldd i Hae AdFed S AxA 4 12, 9
TS A Y 2 12N A 273 AR A A
3TN 2T 4F 47ET Felo] Yo A A}
2 YeRRATHp(0.05) (Table 6). ¥ AFo)A Eldlg]
29L& M vl goldoM Ag AFPEES At
AN 7)e AR Yeson ol 53] AFEAE Az
A AE 1T BE AJHAAM F34 o137} vepd e
29 F Ut gEF) 93 B Axe FEF AsA
Fdo g g FHA7) 2 o] Fo HEHE AT
A PIFRNE Ho] ARFHE A& WS AL
2 QZtEct w3 43 27 2 A9 AHdN &34 1t
# (mixed failure) & EH=H o= AA3}3F e 9
gto] H-EH 0.2 A AR YeEhd Ao Azher,

ElE ARA gAY 3TAME Be Ad A
& el olE Atd 98 el 2 3 73kl
7} ks AAE el FAAE AL EH FEA
7} U R Ho] AFHA] Ra917] WEo2 Atz
2 Ao A B FIAE SEF F Aoldo] Bl ©
" A% JEdA g B H4ap)de] 2gE HE
YalAl ] B A &4 & iHEdle Ao Ad 2P EE
A F Qe Aoz Yepgt
2 dA7E Z3sH SBMP Pluste 3% 7434 =
Fef o] Q&) W) dopdo] QdH AS- W
o] 7t} ATAFAEY AetE Jegict. <1EE
AZNZ & BFe7-& ZAAZ gZdo] o Ak
ZEE BT 3% = Fasn, golddE 56~
T8%A & 7+ttt

A€ Bl Aelshs Wl oM W HE 4
A E =23 T Eldo] o9E A AdR Az Ju
AEA Aejdle dyo] WarEe 7ad) AT
& F7H7E ALE Yelgt) 3 Adoldd] H& 733}

o &

o} n

of

AE EEW F BAS 0@ A%, AA9 £4L
SHe o] MArEY gas HY AFHEE F7M)
£ A2 etk o) 4e) AFATE Wo1AAQ ATE
B8] 43 ABYE FAslop & Ao, £F 4
Q@771 shagselor @ Ao AREn

ol

AZELA (Taliva® ) o2 QA7 HF i
WS AP ete e e RSy Ag ASPES
7¥ep7) giste], EA R ekt A 1507090 5 oHs
Hakd 2 Aold (44 50708) & gA st vt 2
ol 57i9] o2 BER3GiT) a2 Az A A
wAe whet 55 e HYd 2 Adold EHd| SBMP
Plus®} Z-100& AFA A, 4872 65 954 394
2 Jobd B A AsAE =X, ARAR F AFE
doz eAANZeH 299 F& Aol BH Ay
of wpe} T2} o] 479 Aoz BFaISith

DAY 17L& 299 BUS $37IVe 2 AN 2,

2) 28 272 299 BHS s AR 2,

3) A 372 299 BHS AY, A2 T 35%9 <l
Ao 2 1527 AFA A3 1,

4) 48 4772 299 BUS AH, Ax38ta 35%9] it
o2 1523 AR Mg T A& A E Anxed 7

AFErY S A3t APTe 7 AJdel] SBMP Plus 3%
Ao}t 7-100& HEAH T | A Y3l 5 oFF
o EZdE7S 43 X5 0.5% basic fuchsin 4§
dof] AHAIZ & T3 w4 o 2EY #Rlo] v &3}
Diamond Wheel Saw® de3le] & 7o) ol A 47)
o AAS AUt B GAAnE selA 2 AR Y
A3} AJopd WMAR Mo MAAE A= Haslgint &
A" 4 79 MA¥E =& Kruskal-Wallis test<}
Fisher s LSD ¥ & o] &3] frold& %7tsiict.

He AT Afolde gk B Ad Agee ¥
A7) (AGS-1000 4D, Shimadzu Co., Japan)E ©]
£3le] 100kg9] load cell} % 5mm9 crosshead
speeddl|l A A3 aL, 7t 9 A AE)=E ANOVA
9} Tukey s test® o]$3td FAA AT =3 At
AIAEE 34 7 AlHY] WA T ol vigh 53
#7e] B e AN F o2 FEste] Hrlsiich

2 AFA AFEtdd 2Fdd HA oA THE A
2k Wl wel Hdren A AR EE S 4
7o 22 AES 9
1. 59 95odA HEd HadRe 523 =e 7t

AT 2.2 Fo g Aol 5 vEhliA] sttt
2. b shEdA Aol ¥R FEHEE 2Ty 4

o
g
o

T3kl &
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A BRd g Bgxle

g 27 @ A 470M ¥ Uehd ¥ 20} =4
Yeld A3 17 2 4E 379 BAdH 02 4938 2}
°]& YERIATHp(0.05).

Ad AR =e U2
A 7 =A Jehga (20.03+4.47MPa), 4% 1
ToA 7P WA Jelger (13.28+6.52MPa), 4l
1T OE 2 (U2, 43 2, 48 37 2 4d 4
) BAGH o2 §9F Aol YEUAG
(p€0.05).

gokd Eho td B A ARAEE 2T

(17.87£4.02MPa)# 48 47 (16.38+3.23MPa)
38 A% 13 (3.95+2.51MPa), 4% 27 (8.02+
4.24MPa), 43 3% (6.72+2.26MPa)Et} ¥4 =
A v SAFHLE g Aol & dehiit
(p<0.05).

CHF BHd g EgeA) gagde 49 129

4% 3204 e ZuT Be 59 244 g B
ov}, T3} 43 27, A 4FINE WP 4
o #34 398 Byt

gold Edlo] U By Bt gz

FA4 HIE Hol A goy AT BN g
o B34 39 g vehligla, §3 48 179 =8
ARl 524 527} FEH A,

ol AN A% A T¥EF Yo 999 A

.7_

S AR AP o A% B g AxTshe

B0l MATER Ad AP = Sl Fad 29
yetd A2z Algdd,
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