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Effect of curing methods of resin cements on bond

strength and adhesive interface of post
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ABSTRACT

Effect of curing methods of resin cements on

bond strength and adhesive interface of post

Mun-Hong Kim
Advisor : Young—-Gon Cho, D.D.S., M.S.D., Ph.D.
Department of Dentistry,

Graduate School, Chosun University

The purpose of this study was to compare the effect of curing methods
of adhesive resins and resin cements in the root canal using the push-out
strength and FE-SEM.

Crown portions of 32 single-rooted mandibular premolars were removed
with a diamond disc. Routine endodontic treatment was done, and 9—mm
deep post spaces were prepared within root canals. No. 3 FRC Postec
posts (Ivoclar-Vivadent AG, Liechtenstein) were cemented in the post
spaces by self-(SC) or light—curing (LC) using two dual-cured adhesives
(Adper Scotchbond multi-purpose plus and Exite DSC )and resin cements
(RelyX ARC and Variolink 1I). They were assigned to 4 groups (n=8);
R-SC, R-LC, V-SC, V-LC group.

After stored in distilled water for 24 hours, each root was transversally
sectioned with 1.5 mm thick and made three slices. The specimens were
subjected to push-out test in a universal testing machine (EZ Test,
Shimadzu Co., Japan) with a crosshead speed of 1 mm/min. The data were
analyzed with repeated ANOVA and one-way ANOVA. Also the interface
of post-resin cement and resin cement-canal wall of each group was

observed under FE-SEM.
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The result of this study were as follows:

1. The bond strength of V-SC group was statistically higher strength than
that of R-LC and V-LC group (p < 0.05).

2. The bond strength of R-SC group was higher strength than that of
R-LC and V-LC group, but there were not statistically significant
difference among them (p > 0.05).

3. The close adaptation was observed between posts and resin cements,
but gaps were observed between resin cements and root canal walls in
all of four groups.

4. R-SC and V-SC group showed discontinuous gaps, but R-LC and V-LC

group showed continuous and separate gaps.

When fiber posts were cemented into the root canal using total-etch
adhesives, the bond strength and adaptation between post and root canal
dentin were affected by curing method. Self-cure of adhesives and resin
cements showed higher bond strength and closer adaptation than

light—cure of them.
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HT EA"E - st 274 5 92HE 7H Aof 3270E AFE-EE

= AFA3e B £X2EQ size 3 FRC  Postec
(Ivoclar-Vivadent AG, Schann, Liechtenstein)< AF&3I2th. A E 9}
H&A= Z-2F Variolink IT9F Exite DSC (Ivoclar-Vivadent AG, Schann,
Liechtenstein) % RelyX ARC®} Adper Scotchbond multi-purpose plus
(3M ESPE Dental Products, St. Paul, MN, U.S.A)E AM83}31t} (Table
D. #AXARMES} HAAS T AT FFA7I= Spectrum 800
(Dentsply DeTrey GmbH, Konstanz, Germany)< AF&3}913, 342 500
mW/ai®] F =g o] &3kt

Table 1. Resin cements and adhesive systems

Resin cement Adhesive system Manufacturer

Adper Scotchbond 3M ESPE Dental Products,

RelyX ARC ]
multi—-purpose plus St. Paul, MN, U.S.A.

Variolink II Excite DSC Ivoclar—-Vivadent AG,

Schann, Liechtenstein

2. Ay
(1) &2 ot =4

A" 3hel AT X o Ay 2FHE 2AHE 3ol AAT T
A4:9] diamond discE ©]&3te] 7} 2oto] g5 wMeolHE HAARE V|Fo
2 3o ABHEE Zash 229 o7t 14 molsdt o)AY ZBYF9]
Z1740] 1.0 mET #e T2 A Aolo A Alolsle] F 32709 AL +



= T 2o No. 10 K-3<¢ (Maillerfer, Ballaigues,
Swiss)& A9ste] T Fo] 2w HroE Hole oA 0.5 mE W
dol& ZFHFo =z 3%t No. 15, 20, 25 H-File (Maillerfer, Ballaigues,
Swiss)@} Protaper Sx (Dentsply DeTrey GmbH, Konstanz, Germany)&
AREste] 2o AAFE g =, AP 7A Protaper S1, S2, F1, F2,
F3 d& TSAHE AMEste] 238 de ddsiala. 2349 A 28 7
U2 RC-prep (Medical Products Laboratories Inc., Phila, U.S.A)¥ 5%
NaOClo] = AeEjolA] AFg38sl, =g 2= 300 rip.m.o S22 ALE
ST
K-od 2 29 23S F43 F, JF <% Fd3 Z& 2719
gutta—percha® A E3}3tt.  Gutta-percha®] TTF-ol AH-26 sealer
(Dentsply DeTrey GmbH, Konstanz, Germany)E $
A A3t & System B (Analytic Technology, Redmond, WA, U.S.A.)<}
Obtura II (Obtura/Spartan, Fenton, U.S.A)E ©]&3}l4 continuous wave

technique 0.2 232 =73} t}.

(2) 2B 30949 L2E A4

No. 29 No. 3 Peeso-reamerg AF&3te] ZHYFolA 9 me
gutta-perchag® A 73 ¥, FRC Postec system® Reamer No. 13} No.3
Abgstel E2E F7hE AT E2E IS 5% NaOCIZ Al A5t
Holw FAER HZ3F3AT) Size 3 FRC PostecE A A3 & A A3}

M
Fae £02 A3l s} SAHA WES wusto

Bl

o

(3) X2E &

% 32709 E2E F7o] A" A2E HIARNES TR FEHRl

[¢)
wet TAEE FHA37] Yetd 49 Fo B BHII (Table 2), 24 &



1) RelyX ARCE A7ts@ez & & (R-SC )

X 2~E F7FS Scotchbond etchant (3M ESPE Dental Products, St.
Paul, MN, U.SA)Z 15623t AH%-24 Agsta Ax3 &, o]y ZAE=R
AZ3ATE MicrobrushE o] &3le] ¥AE  F7bo|  activator, primer,
catalyst (3M ESPE Dental Products, St. Paul, MN, U.S.A)E Z+z} £&xb
Ao g AL3 I air syringeE AZF3EA T FRC Postec EAEE RelyX
ceramic primer (3M ESPE Dental Products, St. Paul, MN, U.S.A)Z 60
%7F silanex 8t HE3I T catalyst® FE3le] 5% AXEIT
(Table 2).

RelyX ARCE AlzAte] AWz 1027 &
(Bisco Inc., Schaumburg, IL, U.S.A)dl F o]
ol TV AE Fejel A}t 23dT &
FABAT. T2E] HXIAUEE A HFE 3 A5l

N E2E Bl 9AND e, dEHe A7 28

A

2) RelyX ARCE ¥5Ho2 #Jg & (R-LC T)

X 2E F7HS Scotchbond etchant® 15%37F AHR-2] A 2]sta A
ol FEIIERE HxUTH X2E I3t primers H&sta dxd F,
adhesive (3M ESPE Dental Products, St. Paul, MN, U.S.A)& 20%
£33t o] HAAE Holy IEJEZ AASIL 10x37F FFASHI L
R-SC o3 543t o g I2EE Agsta dIAHES X %
A&et g, TAEE F35tY 203 FRAS $ FUMHoR XA F A

20%3F FxAF83TE (Table 2).

5 &
g

B
b

3) Variolink II& A715go = &3¢ & (V-SC T)
L ~E F7FS Unietch (Bisco Inc., Schaumburg, 1L, U.S.A)E 15%7F

AR Agsta AHE &, Holy 2IER A2 Excite DSC



small/endo (Ivoclar-Vivadent AG, Schann, Liechtenstein)”7} A3 B.&
AR XT2E TN ZHEE 1023 #XNEWA 835 o, 3Y H2AA
= dol¥ XEJE=Z FF3%th. FRC Postec E£2EE Monobond-S
(Ivoclar-Vivadent AG, Schann, Liechtenstein)® 60%3} silane# 23t &
air syringe®2 # 3| Ax3}3lt} (Table 2).

Variolink I base (shade: white-A1)<} catalyst (translucent)& Z°]
padoll Al 1:19] v]&2 ®Eujste] 10x7 £33 & Unit-dose needle tip?l
o9, needle €& E2E Y 7M 2& FHel st 28/

&
FAsA T EAEO HIAANEE gHA Hl
E

21 AFos o EX2EE X2E F3bol| AT thg,
dES F7MAIA 3-58 B FAEATE Puttyd o] AEE AAd 7 A
45 1AL dIAMET} A7 HEE oA HASE 3087 B
3kl th (Table 2).

4) Variolink II& #3&e= 33 ¢ (V-LC )

V-SC +3 s4stA E2E F3& 4 724 At Excite DSC
small/endoE Z-&3 % Spectrum 80022 HAAZS 10237t FZASFA T
Variolink II base (white~A1)& Unit-dose needle tipe]l Fo]¥ il needle
53] 7 AE Folol Adste 28T HoE Eojsgd

[}
Eg FUSAch T2Ed dANMES g 2e AgelE o

14
o
bl
[
(m
P

] AlJ ]
FEe FUM TAEE X2E 3 AN v, EHE S7A 3-5
T 5 FAAT E2EE Bl 2027 FRAN & Mo R XA
Foll A 2023 F2ARSoTE (Table 2)



Table 2. Group classification and procedures for post cementation

Group Procedures for post cementation
1. Etching the post room(PR) with 35% phosphoric acid(15s), washing and

drying. — Application of activator(15s), primer(15s), catalyst(5s) to the
PR.
R-SC 2. Silane treatment with RelyX ceramic primer(60s) to the post—
Application of catalyst to the post(5s).
3. Injection of mixed RelyX ARC into the PR— Insertion of post and

self- curing(30m) in dark room.

1. Etching with 35% phosphoric acid(15s) to the PR, washing and drying.
— Application of primer(15s), adhesive(20s) to the PR, and light
curing(10s)
R-LC 2. Silane treatment with RelyX ceramic primer(60s) to the post, washing
and drying.— Application of catalyst to the post(5s).
3. Injection of mixed RelyX ARC into the PR— Insertion of post and
light-curing(60s).

1. Etching the PR with 329 phosphoric acid(15s), washing and drying. —
Application of Excite DSC(10s).
V-SC 2. Silane treatment with Monobond-S(60s) to the post.
3. Mix of Variolink II base and catalyst, and injection of mixed cement

into the PR— insertion of post and self-curing(30m) in dark room.

1. Etching the PR with 32% phosphoric acid(15s), washing and drying. —
Application of Exite DSC(10s) to the PR and light curing(10s).
V-LC 2. Silane treatment with Monobond-S(60s) to the post.
3. Injection of Variolink II base into the PR— insertion of post and light
curing(60s).
R: RelyX ARC, V: Variolink II, SC: Self-Cure, LC: Light-Cure, PR: Post Room

5) Push-out AAIE 13 A|¥ A 2 push-out HA}

E2EVE 9HEE BE ASE AR Figol 24413 FoF BAselth T
ol3dg % (Lang Dental MFG. Co. Inc., Chicago, 1L, U.S.A.)e] &3} oA
< =3ete] gepa gag AfE Ay Ero B oha, A A oF

0.5 mm A%7} YEE G2ejonh As ¥ Zzte] AWERS Wy g
o A hvA

A A|ABEAL, diamond discE ©]&dto] ANl yob = EXAEES AT



4
ully

a:

eSS etk

Push-out #AME 98l 2 =9 7709 A2 (F 287D+ wiAsAH. 2+ A
2 F4 sl A% diamond wheel saw (Buehler Ltd., Lake Bluff, IL,
US.A)E o]&3dto] A9 HAFo]| o] His guvor dusidlrt. i
AAR A 0.5 mAEESE Aduste B g A@FolA TS g 1.5
m FAZ AFH oz HAuste] 179 A< T F 3709 AL A5

o] Ade o] metE AHAXZE universal testing machine (EZ test,

Shimadzu Co., Kyoto, Japan)9 35 jig® A% jig (1 mm 2749 plunger’}

Wl

gl "H])Oﬂ gk ¥ (Fig. 1), 39 Ag@gAdd Ao AT Fo] 9%
o2 oty 1A3qlth. Push-out AAF Al A jigoll F2E 1 mm 272
plunger= LiEoﬂu} AFH s s1olaL, dyoA x2E7F gebd w7t &+

2 1 mY crosshead speed® 3}%%
Push-out ZXx& €= Ao 7Hellx ata&
Aok 7 dHe ]SZ} A (A2 A=2xnrhe] 32

EAE WA E hi= Ao %A (m)o] T},

3l i}u‘_:]_zj'

Aoz o] AlAts
2 AL, 1= 3.14, r&

6) FAHAAAN Y 22
FAAAER 7 #2S e dAIAHER TAES 9t&Xgl (2S¢
WA (F 470) WA T 7 79 X2 pust-out AAF we} FAgE WHO
T 12709 d9s  AFsilvh

ARl mWld Hold= Ld=4ds A7str] Hste] =334 7] (JAC-
Ultrasonic 1505, Kodo Technical Research Co., LTD, Whasung, Korea)oll A
5xzF Aldsiddh 72 dHS AXRAA stubol] F-&gh % 20 KV HeF sloll A
123 7 me FAR Mg =g sklth. FE-SEM (S-4700: Hitachi High
Technologies Co., Tokyo, Japan)a}ellA 3008 ¢t 1000819 wj&= 2z ol A
o ARE2E, URIAME 8l A2 Aobd 7o) AWE &, vulsklvt

32

7 SAEN

Zb 9] push-out = ghel g ol HF2 FAEA T2 SPSS
(ver. 11.0)o14 two-way ANOVA®9} one-way ANOVAZE o]&3}o] EA84%
=



Fig. 1. Apparatus designed for push-out test



1. Push—out Z=

AAAANES] TR/} FHHHA WE A= FE two-way ANOVAE ©]
3ot AT An, HIARMES Fi/ wWE A= HS FATHOE F
o3t AolE VERRA! &kAIRE (F=3.450, p=0.67), =& e Fx
HE FATHORE o3 AolE HERNATH (F=8.048, p=0.006).

7} 79 push-out A% < 2z R-SC ol A 7.04 + 3.48 MPa, R-LC
oA 5.88 + 2.84 MPa, V-SC ifoﬂ*i 9.96 + 4.95 MPa, V-LC oA
6.18 + 3.97 MPaZ Yelfo] V-SC Fol 7M4 A debsta, R-LC ol
71 A vEbsk el (Table 3).

471 9] push-out A= S one-way ANOVAE o] &3l AAT 23
470 & el FATHORE fFolg AolE YERNATH (F=4.585, p=0.005).
Tukey HSD W& o]&3ted 47] 9] push-out B= #h= AFF AT 2
7} V-SC &2 R-LC &, V-LC &7 BAFHOZ folg AolE YEMS
A7k (p < 0.05), R-SC &2 R-LCT, V-LCTZI EAF o2 {231 3o
£ YERA ekdtt (p > 0.05)(Table 3).

Table 3. Push-out strength (MPa) and statistical comparison

Push-out strength )
Group No. of specimens
(mean * S.D.)

R-SC 7.04 + 3.48*" 21
R-LC 5.88 + 2.84° 21
V-SC 9.96 + 4.95" 21
V-LC 6.18 + 397 21

R: RelyX ARC, V: Variolink II, SC: Self-Cure, LC: Light-Cure
Same superscript is not statistically different (p > 0.05).



2. FAHAAAT S 27

R-SC TollA AFE2ES RelyX ARC AHIEE 7183 HHAS o]F3lo

U (Fig. 2,3) RelyX ARC A|HES &3 Ao}d = 3

At Aol A 10-20 mAEe] SHE h=50] AZHAT (Fig. 2.4).

R-LC TolA AHFFE2EQ RelyX ARC AHEE 7103 HAS o]FQo
&

i= R |
U (Fig. 5,6) RelyX ARC AlWlE9} &3 Alold AHoA] HEEHoz R
5

H 20-100 mAPxEe] 7+=o] #ZHAY (Fig. 5,7).
V-SC oA ASE2ES} Variolink I AHMEE 71838 HzaS o] F9)
T9]

1 (Fig. 8,9) Variolink I A|HES} &3 Jobd A4 10-25 mA
o] AEEHANOY HEpA] o ARMES} Z3 doldo] AR AAd"
<= YERASAE (Fig. 8,10).

V-LC TolA AHFE2ES Variolink 1T AHMEE 713 HHS o] F
ou (Fig. 11,12) Variolink I AlHES 23 old Ado|A M= 229
25 mAES] 743t =0 AEHAT (Fig. 13).
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ARG 2%, s F5Y WY vE A= ge AT
& zpolE YESIT (p < 0.05). 2 Y HIAHAES] F/
out 4= #}e BAGHOZ {93 2olE YERNA kol
AARE ko] AdAEE dARMES] TR/l wel 3¢
B31E Magni 5779 A7A3tel A8k}

H A7 A push-out FE e R-SC oA 7.04 + 3.48 MPa, R-1.C
oAl 5.88 £ 2.84 MPa, V-SC Tol4 9.96 £ 4.95 MPa, V-LC elA]
6.18 £ 3.97 MPaE Yello], FLe dWANENA 275 A HE
2 AREIZES FFAT B9 F5H dAAARER FEg FeET 22
ZE g YERATE (Table 3).

2 AFolA & 9 push-out F=E &S AFF FAHS A3} V-SC +&
R-LC T3 V-LC o3 EASHo2 F23F zto]lE YelAdAw (p <
0.05), R-SC & R-LCTH V-LCZH EATHOZ 23 2po]Z el
W= ekskek (p > 0.05)(Table 3).

i

A7t AAAMER el FeHt A
itk Busted B A7 Ase FAbs
T EFH RS All-Bond 2 H & A9 Duolink HIIAREE o] &3lo] 27}

TE&T FFgo=z HAs Ay, HAAY FFEE AUt Al Bup A
AYGEE 50% ABIAIAAR HAANES] Frta& AdZ2tEel o
g Fz okl 39tk T3 Asmunssend Peutzfeldth®®s Ao}
3t o] PFg HWHAIAE (Variolink®} RelyX ARC)e] ZAH=E H7}3h
A3, oldTHgy AUtE dIAHES 2T SATHOZ {9
Zrol7F GSltha B st B AFo Ayets thEA JEeRwtTh o]t A
ol o]59 AToA= AHAF Hdod Jold xHy HIAHE ko] Z
AAEE SAHS i, B AFoAE o ol A HIIAHES sk
ARAEE 5431907 o=z Ayzdr.

cdgolde| L2EE Z §&sty] HalAe A FEFdAG FEea Y
d8o] olF FQ3ith HIAWMEE 4448 2FE {olsi st HEE
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. wepd fe] FRnEe
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Fig. 2. R-SC group(x300). P: post, Fig. 3. R-SC group(x1,000).
C: resin cement, RD: root dentin

Fig. 4. R-SC group(x1,000).
C: resin cement, RD: root dentin
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Fig. 6. R-LC group(x1,000). Fig. 7. R-LC group(x1,000).
P: post, C: resin cement C: resin cement, RD: root dentin
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Fig. 8. V-SC group(x300). P: post, Fig. 9. V-SC group(x1,000).
C: resin cement, RD: root dentin P: post, C: resin cement
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Fig. 10. V-SC group(x1,000). Fig. 11. V-LC group(x300). P: post,

C: resin cement, RD: root dentin C: resin cement, RD: root dentin
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Fig. 12. V-LC group(x1,000). Fig. 13. V-LC group(x1,000).
P: post, C: resin cement C: resin cement, RD: root dentin
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