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H, O, treatment improves the bond strength between glass fiber posts and resin cement

ZHANG Yong* , ZHONG Bo, TAN Jian-guo® , ZHOU Jian-feng, CHEN Li
( Department of Prosthodontics, Peking University School and Hospital of Stomatology, Beijing 100081, China)

ABSTRACT Objective:To evaluate the effect of etching with H,0, on the bond strength between epoxy-
based glass fiber posts and resin cement. Methods: Sixteen epoxy-based glass fiber posts were randomly
divided into 4 groups (4 posts in each group) for different surface treatments. Group 1, no surface treat-
ment ( Control group) ; Group 2, treated with silane coupling agent for 60 s; Group 3, immersed in 10%
H, 0, for 10 min then treated with silane coupling agent for 60 s; Group 4, immersed in 30% H,0, for 10
min then treated with silane coupling agent for 60 s. Resin cement was used for the post cementation to
form resin slabs which were then sectioned and trimmed into dumbbell shape to obtain microtensile speci-
mens. Microtensile bond strengths were tested and the failure modes were examined with a stereo-
microscope. Statistical analysis of microtensile bond strengths was performed with Kruskal-Wallis test.
Results: The microtensile bond strengths ( standard deviation) were 18.81 (4.04) MPa for Group 1,
26.70 (9.63) MPa for Group 2, 39.07 (6.47) MPa for Group 3, 46.05 (5.97) MPa for Group
4. Conclusion: Eiching with H,0, followed by silanization could significantly improve the bond strength
between epoxy-based glass fiber posts and resin cement.
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A, the resin slab which contained the fiber post in the center; B, the res-
in slab was sectioned vertically to the post to obtain resin beams; C, the
resin beam was trimmed into dumbbell — shaped specimens to expose the
post surface.
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Figure 1 Schematic illustration of specimens making for microtensile
test (R, resin cement; P, fiber post)
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A, the cross section of the fiber post in the center of the specimen (r =
radius of the fiber post, L = chord length, L' = arc length) ; B, the stere-
ogram of fiber post in the center of the specimen ( = thickness of the
specimen, S = square measure of adhesion area) ; the square measure of
adhesion area can be calculated according to the following formulas: L' =
2r x arcsin (2r/L), S=L" xh.
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Figure 2 Schematic illustration of the fiber post in the center
of the microtensile test specimen
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Table 1 Detailed results from the microtensile test( MPa, x +s)

Surface treatment

10% H,0, +S 30% H,0, +S

Bond
Control S

strength

18.81 £4.04 26.70 £9.63 39.07 £6.47 46.50 £5.97
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Table 2 The distribution of failure modes (n, % )

Control S
2(6.7) 0(0) 0(0)

Cohesive failure ~ 0(0) 0(0) 2(7.4) 2(6.1)
25(92.6) 31(93.9)

10% H,0, +S 30% H,0, +S

Adhesive failure 7(22.6)

24(77.4) 28(93.3)

Mixed failure

3 itig

AR SZUGHIF T 45 B B, 0 H,0, 75 Ak B
LT AENE T , A (8 PR ECE (B I0E 0] , ] 1) M 48 o5 1
BELTAAE SR 7T BORE S5 TR E

fifi A EAE AT 18 IR IT B, S 4t L3 S5 4%
PR LS A, T 50 D A A g K T TR &5 AR N
BECERF ST A4S S R , (] H,0, AbBRET bk %1,
AT AR 5 £ 4 W 5% B NS bR B0 R 45 i Y i
H,0, Ak BRLT-2 Ak 35 187 2 75 Xof FC 7 AR PAY 1 K 225
[ SR A e 0 i AR O] R 9 0 R A e i
RS P9 ARG 25 T 75, A1 PSR 45 LT, B 2 A 5/
WS KT ITT S R RS K 1T/ e ke R L B
5 TP A BORGH AR B0 2 R | T35 R 465 08 3 L 415
BT BRI B4R 5, T 25 R 445 5 B TR+ 4
FARLT DR S e B S AR SRS KT (R
SR T LR T A AR AR A A ORI 2
AR5 109 2 o

T e A 0 590 T LA (e B B T A o 1) — S8 A B
5B IEAAR (R TR A BRRJ 7 A A2 W
YERT, AT 42 = R 45 B . ik be i 43+ X0k R'-
Si-(OR),, % A= 7K fiff )2 7 J5 T 7 4= R'-Si-( OH) 4.,
Ferh-R T 5 SR DI IR R NS 7 LR Al 2 4 , T -OH
DU AT 5 3 B o A v ) — AR AR R s N 8 e A R
RS AR YN 5 W R B R 2 T SR LA
FORIFE 2, 2 V4% A i Je 1 106 70 o 2T A4 A7k K 2 o
FERBR AR LR R AE TP e D
e TR I L A A AR D, RIS (0 RG 5 TE BUAR
MR

H,0, ¥ W ELAT B B S A, 7T LV PR S8 A
HE LT, FLHCME R H A5 R, 25 4 76 TG R S R S
LT AEREIZ BT 25 A N | 524 | 5 U SR 2 I ol
FARM L EA —E Mt # . Monticelli %% J] H,0,
VA RO AT ST A T, 2545 P T O W
25N H, O, VAR AT VA AT LT 2R 35 1] 14 PR 4
PR, ol 2 AT B 2400 50 pum £ 45 B 2F
U TR 3% — PR — 7 T AT (R A i b ek A
TR AT LT A AT A S B, 10 T MOWLAR 38457 , TR A
I 2T 2 A 2 T 52 52 10 4 2T 4 3 T B B8 K T4
PR, 17 VLT 25 R I B R A 0K 485 ThT AR
AT, ST A7 B8 2T A AE -5 0 Ak £ 445 5
BEARE TR Y L Bz b, H,0, R
Kb HRET A PR AR VR T, 65 5 % B b
HA — % 0w R M

i P H, 0, ¥ Wi 21 4 7E 5 1T 1E AT b B, 5% )



= A
. 88 -

L,
e

JOURNAL OF PEKING UNIVERSITY (HEALTH SCIENCES)

¥ (B R )

e
¥

Vol.43 No.l Feb. 2011

ORGSR BE ) R R AUHE H, 0, W ik B2
A BRI ] PN T7 T o H, O, 5 10N £F 4 A B A 55
JEE b /0N R 25 BE B 2 R 3 4 5 i A BB B R A
FIRERCINAT EE R R T e B . PR, SRR Ay
Ab iR g AT LA FCm R ISR A T 98 S0 AR
Bl FH PRI R BE ) H, O, 8 IR0NS B T 21 Y ok ik
ATAC PR AR T Ak B fA] 5 — 52 i PR 22 (428 10
min ) , 7540 JR I (8] AH [8] @45 B0 T, A AS ] i B 1Y
H,0, WAL ,30% H,0, 1 Ab B 20 £F 2 #iE 5 B
JEZKT VT AL 255 B R 255 1 10% H, 0, Wb B
X AT AE Rt TR H,0, Wk R pg3s i, 21 4k
A TR P B SRS I 6 S g e e ) e B A T
MNTIAE T RAR S 4 TR . X — R 22
iibuRe P AL B IR TR Ca L oS ST s iR)
V) P 348 T ] B AT LA 2T A A 2 T 1) I SR ) A )
AR EE | DT B AR 2 b 12 v £ A BE O RG 205 9 E  3X
— R EAE SR SR P AT B UE . RS
MR EE AR, S 1 IR 3 a0 7 AR 1 52
Wiy, AR SEG VR T 400 S Wb 44t o 55— T, AR SE
WAERIVERAE AU H S g 5 i i v, g ] TR K
HEATVR AN Wl 1 7 B A A 5

25 RTIR R H H, 0, 5 WAk B 3G 1 21 2 ik
TR PC A5 A PR o (S D6 501, P I el v 38 098 4T 4 ok
SRR TTT IR S5 B2 . 30% H,0, Wil abFHZH
POBLTENE S RARK T ITTRE 4558 2 .2 & T 10%
H,0, Wk

AR TR L B AR R 20 W HAL 1Y POPO £ i L) K AT SRl 2
FIERALAY SA LUTING BRE/KIIT o L 5k R R 2 g 1 st
BIIFSE FEARLL P LA B s X e A S 9o ) 5 B A4 =)
5% Ak

[ 1] Plotino G, Grande NM, Bedini R, et al. Flexural properties of en-
dodontic posts and human root dentin [ J]. Dent Mater, 2007, 23
(9): 1129 - 1135.

Ge J, Wang XZ, Feng HL.
materials on the color of Empress 2 full ceramic crowns [J]. Chin
Med J (Engl), 2006, 119(20); 1715 - 1720.

Schwartz RS, Robbins JW. Post placement and restoration of

(2]

Influence of different post core

[3]
endodontically treated teeth: a literature review [ J]. J Endod,
2004, 30(5) : 289 -301.

Naumann M, Blankenstein F, Kiessling S, et al. Risk factors for
failure of glass fiber-reinforced composite post restorations: a pro-
spective observational clinical study [ J]. Eur J Oral Sci, 2005,

113(6): 519 -524.

[ 5] Kremeier K, Fasen L, Klaiber B, et al. Influence of endodontic
post type ( glass fiber, quartz fiber or gold) and luting material on
push-out bond strength to dentin in vitro [ J]. Dent Mater, 2008,
24(5) : 660 —666.

Fokkinga WA, Kreulen CM, Vallittu PK, et al. A structured a-
nalysis of in vitro failure loads and failure modes of fiber, metal,
and ceramic post-and-core systems [ J]. Int J Prosthodont, 2004,

17(4) : 476 —482.

[ 7 ] Monticelli F, Osorio R, Sadek FT, et al. Surface treatments for
improving bond strength to prefabricated fiber posts: a literature
review [ J]. Oper Dent, 2008, 33(3): 346 —355.

Magni E, Mazzitelli C, Papacchini F, et al. Adhesion between fi-
ber posts and resin luting agents: a microtensile bond strength test

[8]

and an SEM investigation following different treatments of the post
surface [ J]. J Adhes Dent, 2007, 9(2) : 195 -202.

Goracci G, Raffaelli O, Monticelli I, et al. The adhesion between
prefabricated FRC posts and composite resin cores: microtensile
bond strength with and without post-silanization [ J]. Dent Mater,
2005, 21(5): 437 —444.

Aksornmuang J, Foxton RM, Nakajima M, et al. Microtensile
bond strength of a dual-cure resin core material to glass and quartz
fibre posts [J]. J Dent, 2004, 32(6) . 443 —450.

D’ Arcangelo C, D’ Amario M, Prosperi GD, et al. Effect of sur-
face treatments on tensile bond strength and on morphology of
quartz-fiber posts [ J]. J Endod, 2007, 33(3) . 264 -267.
Perdigao J, Gomes G, Lee IK. The effect of silane on the bond
strengths of fiber posts [ J]. Dent Mater, 2006, 22(8) . 752 -
758.

Wrbas KT, Altenburger MJ, Schirrmeister JF, et al. Effect of ad-
hesive resin cements and post surface silanization on the bond
strengths of adhesively inserted fiber posts [ J]. J Endod, 2007,
33(7): 840 - 843.

Valandro LF, Yoshiga S, de Melo RM, et al. Microtensile bond
strength between a quartz fiber post and a resin cement: effect of

J Adhes Dent, 2006, 8 (2):

[12]

[13]

[14]

post surface conditioning [ J ].
105 - 111.

Schmage P, Cakir FY, Nergiz I, et al. Effect of surface condi-
tioning on the retentive bond strengths of fiberreinforced composite
posts [ J]. J Prosthet Dent, 2009, 102(6) : 368 —377.
Mazzitelli C, Ferrari M, Toledano M, et al. Surface roughness a-
nalysis of fiber post conditioning processes [ J]. J Dent Res,
2008, 87(2): 186 —190.

Sahafi A, Peutzfeldt A, Asmussen E, et al. Bond strength of resin
cement to dentin and to surface-treated posts of titanium alloy,
glass fiber, and zirconia [ J]. J Adhes Dent, 2003, 5(2) ; 153 -
162.

Asmussen E, Peutzfeldt A, Sahafi A. Bonding of resin cements to
post materials; influence of surface energy characteristics [ J]. J
Adhes Dent, 2005, 7(3): 231 -234.

Radovic I, Monticelli F, The effect of

sandblasting on adhesion of a dual-cured resin composite to metha-

Goracci C, et al.
crylic fiber posts: microtensile bond strength and SEM evaluation
[J]. J Dent, 2007, 35(6) : 496 - 502.

Ohlmann B, Fickenscher F, Dreyhaupt J, et al. The effect of two
luting agents, pretreatment of the post, and pretreatment of the ca-

[20]

nal dentin on the retention of fiber-reinforced composite posts [ J].
J Dent, 2008, 36(1): 87 -92.

Monticelli F, Toledano M, Tay FR, et al
conditioning improves interfacial adhesion in post/core restorations
[J]. Dent Mater, 2006, 22(7) : 602 —609.

Yenisey M, Kulunk S. Effects of chemical surface treatments of

Post-surface

[21]

[22]
quartz and glass fiber posts on the retention of a composite resin
[J]. T Prosthet Dent, 2008, 99(1) : 38 —45.

[23] Vano M, Goracci C, Monticelli F, et al. The adhesion between fi-

bre posts and composite resin cores: the evaluation of microtensile

bond strength following various surface chemical treatments to posts

[J]. Int Endod J, 2006, 39(1) : 31 -39.

Monticelli F, Toledano M, Tay FR, et al. A simple etching tech-

nique for improving the retention of fiber posts to resin composites

[J]. J Endod, 2006, 32(1) : 44 —47.

Bouillaguet S, Troesch S, Wataha JC, et al. Microtensile bond

strength between adhesive cements and root canal dentin [ J].

Dent Mater, 2003, 19(3) : 199 —205.

[24]

[25]

(2010-09-30 ek
(ARG AT DR



