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W) g E#—acid etchant (Kuraray Co.)

t}) 4 ®—Clearfil bonding agent (Kuraray Co.)

2}) & resin;

Fi88M composite resingl {LBEHESLH Clearfil
Posterior3} Clearfil Posterior— 3 YeEA K4l Pho-
to-Clearfil A (Kuraray Osaka Japan) 3 §8¢| compo-
site resine {#HESck

n}) B e B (Universal Testing machine, Int-
esco Model No.2010 Tokyo Japan fig. 1).

Universal Testing machine
(Intesco model No. 2010, Tokyo, Japan)

Fig. 1.
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Fig. 2. (Left) Tooth mounted with acrylic resin in

a brass mold.

(Right) Vinyl Tape punched 3mm hole in
diameter attached to the enamel

surface

590t} enamelH ol bonding agent i &
% composite resinfft# B (fig. 3) MEX FEo
we} fig 4 9} 7o) %, HEIT8HSACH(Table 1).

W) BB Hik

L3 EEAAG BB =2k 8@ Akt A&
144182 BT 37CAA UbFH RE % HEEAR
# (Intesco Model No. 2010 Tokyo Japan)-Z Fifi s}
o] cross head speed?} chart speedE 0.25mm/min
2 full scale 20kg®] THEO R SIRBEEBES WE

kol (fig. 6) 297 #FE 33k

surface -

Fig. 3. Composite resin attached to the enamel
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3} Zrom EFEEI & compositef] 2|
o W & EZRE i3k 2

7)) Clearfil Posterior

B TE ) enameldETE ol Clearfil Posteriors Mi%&

Table 1. Modes of experimental procedures for bond between toothienamel and three kinds of
composite resins '

composite Clearfil Clearfil Photo
resins Posterior Posterior—3 Clearfil—-A

Code CP CP3 PC-A
Load CPB10 CP-3B10 PC—AB 10
10g CPN 10 CP-3N 10 PC—-AN 10
Load CPB 200 CP-3 B 200 PC—AB 200
200G CPN 200 CP-3N 200 PC—AN 200
Temporary CPB 200T CP -3 B 200T PC—-AB 200T
Load CPN 200T CP—-3N 200T PC—AN 200T
200T

B : Bonding agents were applied

N : Bonding agents were not applied

T : Load were applied and then removed immediately
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Fig. 4. (Left) Brass weight of 200 gram
{center) strainless steel weight of 10gram
(Right) The Assembly using for attachment
between composite resin and tooth

enamel

Fig. 5. Composite resin and tooth ename] bonded
in the assembly

Fig. 6. The specimen for tensile bond strength
mounted in testing machine

A17] 558 bonding agent & B®MishA ¢ MHES
10gre 2 stz \A ME{LAI7] 8 98. 731, Okg /
em? 2 JEFEOH, bonding agent & BRAfsliL MHE
< 200g fnsla AME§ BRI 58 178.8+56. Skg /
on® 22 vepyte},

}) Clearfil Posterior—3

K% Clearfil Posterior$} w7212 #&ES 10g
22 3Z bonding agent& stz & #HEs)
79.2+14. 2%kg/en* B 4 L EEIEBES
Ebskon 200g8) MiES FI B BRENS K8
205.2+76. 4kg/em® & EFYEL '

t}) Photo-Clearfil—A

¥.E & composite resingl Photo-Clearfil—AZ
bonding agent= @®Aisk< ¥ 10grel HES

Table 2. Tensile Bond strength between tooth enamel and composite resins under different amounts

of load.
. Bonding . 2
Composite Load applied (kg/cm*)
resin agent 2008 200gT
applied
‘ Clearfil + 1443410 141.5£42.5 178 .8£56.5
Posterior — 98.7£31.0 109.91£29.7 99.0£18.6
Clearfil + 147.2142 9 160.13t71.8 205.2+76.4
Posterior—-3 - 79.2%14.2 1429429 4 93.4%15.6
+ 134.3+56.6 130.8+27.7 148162.0

Photo-Clearfil-A - 81.4128.3 113.246.7 144.7£92.9




3007 unit kg/em?
[Jvean
(I} so

250

200
<=
5o
[~
v
E 150 Mm nﬂm
1%
-~
=]
Q
-2}
kY
Z 100
LV
=

504
0

10B 10N 2008 200N T200R T200N gram

unit : gram

B : Bonding agents were applied

N . Bonding agents were not applied

T : Load were applied, and then
removed immediately

Fig. 7. Tensile Bond Strength of Clearfil Posterior
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Fig. 9. Tensile Bond Strength of Photoclearfil-A
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71. 8kg/em? & 4] Clearfil Posterior-3 o} 4 bonding
agentE BTisha 200gro] HES M ARy BRE
3B 5IREERE L 205. 2476, 4kg/em® 0B
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— ABSTRACT -

A STUDY OF THE TENSILE BOND STRENGTH OF COMPOSITES
RESINS APPLIED TO ACID-ECHED ENAMEL.

Young Kun Lee, Byung Soon Min, Ho Young Choi, Sung Jin Park

Department of Operative, Division of Dentistry, Kyung Hee University

The purpose of this study was to evaluate the tensile bond strength between composite resin
and the human enamel.

Three composite resin systems, two chemical (Clearfil Posterior, and Clearfil Posterior-3)
and one light cure (Photo Clearfil-A), used with and without an intermediate resin (clearfil bonding
agent), were evaluated under different amounts of load (10g, 200g and 200g for a moment) for in
vitro tensile bond strength to acid-eched human enamel.

Clinically intact buccal or lingual surfaces of 144 freshly extracted human permanent molars,
embedded in acrylic were flattened with No #600 carborundum discs.

Samples were randomly assigned to the different materials and treatments using a table of
random numbers.

Eight samples were thus prepared for each group(Table 2) these surfaces were etched with an
acid etchant (Kurarey Co. Japan) in 2 mode of etching for 30 seconds, washing for 15 seconds,
and drying for 30-seconds.

During the polymerization of composite resin on the acid-etched enamel surfaces with and
without bonding agent 10-gram, 200 gram and temporary 200 gram of load were applied.

The specimens were stored in 50% relation humidity at 37°C for 24 hours before testing. An
universal Testing machine (Intesco model No, 2010, Tokyo, Japan) was used to apply tensile loads
in the vertical directed (fig 5), and the force required for separation was recorded with a cross
head speed of 0.25 mm/min and 20 kg in full scale,

The results were as follow:

1. The tensile bond strength was much greater in applying a bonding agent than in not doing
that.

2. The tensile bond strength of chemical cure composite resin was higher than that of light cure
composite resin with applying on bonding agent on the acid-etched enamel.

3. In case of not applying a bonding agents on the acid-etching énamel, the highest tensile bond
strength under 200 gram of load was measured in light cure composite resin,

4. The tensile bond strength under 200-gram of load has no relation with applying the bonding
agent,

5. Under the load of 10-gram,
There was significaflt difference in tensile bond strength as applying the bonding agent.



