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Table 1. Tested groups and their abbreviation

group Abbreviation Agent-of ‘enamel treatment Adheswes

, Acidic Primer Clearfil Liner bond 2[“
Gr 1 AP- _
roup CL (in Clearfil Liner Bond 2%) (light-cured compositeresin)
Group 2 AP-IR Acidic Primer ?‘ransbond XT" ' .

{light-cured compositeresin)
: 4

Group 3 AP-P Acidic Primer Panavia 21

(self-cured compositeresin)

Fuji Ortho LC*

Group 4 - dic Pri 4
roup AP-Gl Acidic Primer (light-cured glass ionomer)

y &
PA-LR L . Transbond XT

Group 5 cid + . , .
P Phosphoric acid + primer (light-cured compositeresin)

FE AU 579 g 37% QiteE Ao} mH
& AP F FFPY e Tr ansbond XT®e] =
glolm & AW EX3t3 F5F ¢k $ Transbond
XT%e] sZafolm e} XL wlo]2o] =¥stn AW
of HAT H FFFSHA} (Table 1).
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Table 2. Shear bond strength(MPa)

CHAIDEAl 31 15, 2001H

95% confidence level

Standard deviation Stardard error — ]
minmim maxamum
Group 1 AP-CL 10 1.17 0.59 0.19 0.75 159
Group 2 AP-LR 10 2.70 146 0.46 1.66 375
Group 3 AP-P 10 8.69 2.72 0.86 6.75 1064
Group 4 AP-LGI 10 972 316 0.99 746 11.98
Group 5 PA-LR 10 1048 2.60 0.82 862 12.33

Table 3. Duncan’s multiple range test for shear
bond strength

=05
Group 1 AP-CL 10 1.1727
Group 2 AP-LR 10 2.7006
Group 3 AP-P 10 8.6924
Group 4 AP-GI 10 9.719%
Group 5 PA-IR 10 10.4769
Significance 0.145 0.108

(Group A and Group B significantly different P<.05)
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Table 4. Adhesive Remnant Index

Acidic primerg 0l&¢t mAL Bal3 Fako] MHEEaT

Group A ’I’ . 3

Group 1 AP-CL 8(80) 2(20) (0 00 2 02 * 04
Group 2 AP-LR 9(%0) 0(0) 0(0) 110 3 03 £ 09
Group 3 AP-P 3(80) 2(20) 0(0) 0(0) 2 02 £ 04
Group 4 AP-GI 10 2(20) 2(20) 5(50) 21 21 £ 11
Group 5 PA-LR 0(0) 0(0) 1(10) 9(90) 29 29 £ 03

Artun and Bergland’s Adhesive Remnant Index”.

Score 0 @ No adhesive left on the tooth.

Score 2 : More than half of the adhesive left on the tooth.

Score 1 Less than half of the adhesive left on the tooth. Score 3 : All adhesive left on the tooth with distinct

Table 5. Kruskal-Wallis Test for Adhesive Remnant

Index
Group N Mean Rank
Group 1 10 16.70
Group 2 10 16.45
Group 3 10 16.70
Group 4 10 3505
Group 5 10 42.10
Sum 50

Ak A Are Fojd e A5 At o
AHEA (One-way ANOVA)# Duncan’s multi-
ple range test® AlWatA. H2A AFAF A
9 Kruskal-Wallis TestE A 83+ & Millere] =4
o % ggulusrh FoA 44 p<0.05 el
ol A A5k T

e 2

HE rlm

m. A3 &t

1 X 28 24
O Sy T

=t O

Acidic primer® =Jo} ZTHE X3 4719 &+ 7
$4) Panavia 2182 A}gsl A7138ke 329

-

impression of the bracket mesh.

=88 A sl ZEx ofol 9w AWMEQ] Fyji
Ortho LC*& AMg-3l 1 #5389 + A%
TE 37% Atez o} WS Agdta Trans-
bond XT%¢] ZelolmZ 328 3 & Transbond
XT%¢| xetolms} #2& ol ga) FE T F(57)
of Aot A3 A=et ‘IT'/]HO]'L; 2ol &

t}. 22 2 Clearfil Liner bond 2%¢] &
(bonding adhesive)& A}-&3}11 T
Transhond XT%¢] Zejo|m e} @RS A&l 3
TS T2 Ad A% A= 3

o] e A3 Aol visiN oA B A
=2 Kt (Table 2, 3)

h=]
G A AR A o
(1,2,3)9 tiate] fel A 2
Acidic Primer® EW& 2|3k

bond 282 5 TUHFH FFTE AL o]
3 (2:7), Panavia 2182 7} 28e £(31)9 4
$-o] ZH Aedds FoAdE

okt}. (Table 4, 5)
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CAXWET) 3124 18, 20014

Compared group

Compared group

Group 1 and 2 p > 005 Group 2 and 3
Group 1 and 3 p > 005 Group 2 and 4
Group 1 and 4 p < 0.05 Group 2 and 5
Group 1 and 5 p < 0.05 Group 2 and 4

p > 005 Group 3 and 5 p < 0.05
p < 005 Group 4 and 5 p > 0.05
p < 0.05
p < 0.05

Fig. 2. SEM image of the bracket base after debon-
ding (Group 1. AP-CL. magnification x35)
(surface treatment : acidic primer. adhesive :
Clearfil Liner bond2®, mean value of ARl : 0.2)

3. A0 A

7 7o) HE v HFe gofsr) ¢stked 7
T8 HAA A7 Ag gl dldE s 2y
S Heste FARRAEHE S o] 35k 35H19F 100
=2 F2shh Acidic primer® TS Hulsh &
Clearfil Liner bond 282 #%38 (1542 Trans-
bond XT®Z #2atal —'&(2%1)0\ A AAEN A A
AL FARFA S 25 wo] 2ol T HakA <]
Zo] doRlddx *’f%ﬂﬁﬁ Aol EAskAl ekt

(Fig. 2, 3). Acidic primer9} Panavia 2152 A}-&38}x
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Fig. 3. SEM image of the bracket base after debon-
ding (Group 2. AP~LR. maagnification *35)
(surface treatment : acidic primer, adhesive :
Transhond XT®, mean value of ARl 0.3)

A7hERe T3] A A oo A
7} wo] 2ol Folgle Mol 1295 Faksit v

WA e el FHHo] EAEHY E}(Flg 4). Acidic

primere} Fuji Ortho LC¥ S A}g38la Z28a (4
)2 #o] o] A7 AL tF-E wEHA o
Apolell H2A 7L Yol s TtHFig. b). 1Ak e2 X|e}
AU-s Agstn FTHE Uzl o3 TG
EE WH7F wEHo) 98 W oy} HgiAtold]
A7} FollA] e FE= EA8IHFig. 6).
AW Al T WMgd 2 S dEst] 9
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Acidic primers 0|23t IXE 2217 HAte] MHARZT

Fig. 4. SEM image of the bracket base after debon-
ding (Group 3, AP-P. magnification x35)
(surface treatment : acidic primer, adhesie :
Panavia 21°, mean value of ARI: 0.2)

Fig. 6. SEM image of the bracket base after debon-
ding (Group 5, PA-LR. magnification x35)
{(surface treatment : etching with 37% phos-
phoric acid, adhesive : Transbond XT®, mean
value of ARI:2.9)

P FEAAZ Aot @ acidic primer 2 30%7F % &g
2ot FA AT B L o] &8ke] 2000u] 2} 7500H)
2 #EEan. dikez Xgd xlope] 39 Hojd

Fig. 5. SEM image of the bracket base after debon-
ding (Group 4, AP-Gl. magnification X35)
(surface treatment : acidic primer, adhesie :
Fujii Ortho LC®, mean value of ARI:2.1)

Fig. 7. SEM image of the enamel surfce without any
surface treatment (magnification : x2000)

of Alg @ Ho] wW2E oL} Acidic Primer® A g
5k XotH el Aol = Efo| Mt =X H FEHE o
a3 FAS 1Yk (Fig. 7-9)
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Fig. 8. SEM image of the enamel surface after etc-
hing with 37% phosphoric acid
(magnification : x2000)
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Fig. 9. SEM image of the enamel surface after trea-
iment with acidic primer
(magnification : x2000)
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- ABSTRACT -

APPLICATION OF ACIDIC PRIMER FOR ORTHODONTIC
ADHESIVE SYSTEM

Jin-Hee Kim, Hun-Hee Jin, Jang-Kyun Oh

Div. of Orthodontics, Dept. of Dentistry, Catholic University Medical Collge

Acidic primer is the bonding agent which combines the conditioning and priming agent into the single solution
and was originally developed for the dentin bonding system. It is less harmful to the tooth structure and more
convenient to manipulate than the traditional etching procedure. The purpose of this study is to evaluate the shear
bond strength of various bonding materials when the enamel is treated with acidic primer for the bracket bonding
procedure. Fifty recently extracted human premolars were randomly separated into five groups :

Group I using Clearfil Liner Bond 2 adhesive system to the enamel treated with acidic primer,
Group II using Transbond XT adhesive system to the enamel treated with acidic primer,

Group I using panavia 21 adhesive system to the enamel treated with acidic primer,

Group IV using Fuji-Ortho LC adhesive system to the enamel treated with acidic primer,

Group V using Transbond XT adhesive system to the enamel treated with 37% phosphoric acid.

The shear bond strength was measured with Instron universal testing machine after storing in 37°C water bath
for 48 hours. After debonding, the teeth and brackets were examined under scanning electron microscope (SEM)
and assessed with the adhesive remnant index (ARI).

The results were as follows :

1. There were no significant differences in shear bond strength between group Il (869 * 272 MPa), group IV
(9.7 £ 3.16 MPa), and group V (1048 £ 2.60 Mpa) (p>0.05).

2. The shear bond strength of group I and group IV was significantly higher than that of group 1 (1.09 * 053
Mpa), and Group II (270 * 1.46Mpa) (p<0.05).

3. The ARI of group IV (21 * 1.1) and group V (29 * 0.3) was significantly higher than that of group I (0.2
+ 04), group 1I (0.3 = 09) and group 11 (02 = 0.4) (p<0.05).

4. There were no significant difference between the ARI of group IV and group V (p>0.05).
This result suggests that the combination of acidic primer and some bonding adhesive can provide sufficient
shear bond strength for clinical orthodontics.
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