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Abstract

Due to the development of properties of adhesive materials currently used in
dentistry, the bonding ability between the brackets and the tooth enamel has been
greatly improved. In general, in situations where cooperation can be obtained,
adhesion of the orthodontic bracket through the conventional three-step process
can show excellent bonding strength. However, if it is difficult to expect patient
cooperation, as in the pediatric dentistry area, or if moisture isolation is not properly
performed, the binding strength that does not reach the expected effect. As a result,
various products that simplify the process for adhesion are being developed. The
aim of this study was to evaluate and compare the shear bonding strength between
the conventional 3-step adhesion system, self-etching primer system and one-step
adhesion system that reduces the priming process. A total of 60 human maxillary,
mandibular premolars were prepared. Group I (control group) were followed
conventional 3-step bonding process. Group II were conditioned with self-etching
primer. Group Il were etched with 37% phosphoric acid and brackets were bonded
with self-priming adhesive. The resultant shear bond strength of each group was
measured and an adhesive remnant index (ARI) was recorded. The mean shear bond
strength of group I, II, Il were 14.69 MPa, 11.21 MPa and 12.21 MPa respectively.
Significant differences could only be found between group I, I and group I, II (p <
0.05). The ARI indicated no significant difference among all groups. [J Korean Acad
Pediatr Dent 2022;49(3):264-273]
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Transbond™ XT Light cure Adhesive primer (3M Unitek,
Monrovia, CA, USA)} 3 Transbond™ XT Light cure
Adhesive paste (3M Unitek)& thxw 22 AMESHRITE A7t
APRA Zeto|H S ARESE 2 419 tiEA Y AFoZH
7V g2 AR&E= Transbond™ Plus Self Etching primer
(3M Unitek)2 Aoz Aesilon 2T FU A5
ol Mz Zwol Tt A7t AhH o Z 253 GC Ortho-
Connect™ Flow (GC Corporation, Tokyo, Japan)& F ¥
A Az o2 Heistith(Table 1). &2k AHRAoll= 37%

https://doi.org/10.5933/JKAPD.2022.49.3.264 265



Youngjun Ham, Miran Han

Table 1. Materials used in present study

Materials

Manufacturer

Resin Transbond™ XT Light cure Adhesive paste
GC ortho-Connect™ Flow

Primer Transbond™ XT Light cure Adhesive primer
Transbond™ Plus Self Etching primer

Etchant DenfFil Etchant

3M Unitek, CA, USA

GC Corporation, Tokyo, Japan

3M Unitek, CA, USA

3M Unitek, CA, USA

VERICOM Corporation, Seoul, Korea

QI4H(Denfil etchant, Vericom Corporation, Seoul, Korea)
S, %537 Elipar FreeLight 2 (3M ESPE, St. Paul, MN,
USA)E A&ttt A2t wd& HePl2 mesh FEfQ| o}
He 7 FHo] 9= A7 3.5 mme] Ee}(Tomy, Tokyo,
Japan)o] A= 3{t.

|

2. Hqat

IE

o] A= Teolishy & x|abg e A4 A &2 9
3] (Institutional Review Board, IRB)2] 4591 A
9ItHIRB NO: DKUDH IRB 2021-9-006).

23.00

'51! I ’:‘:I ’jl |

V=) ; A49,oo.
Fig. 1. Mold design for 3D printing with Tinkercad.
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2 mujAef g ARgste] 1027 Alakstlth. 2|77 ]
< 1/3% = E X3S Adoial Ao Hit SRl B
Skl
NS gl A 7L Ast7] 915kl Tinkercad
(Autodesk® San Francisco, CA, USA) 27313 o]-835}od
7}2 17 mm, A2 17 mm, %¥°] 12 mm] & 215
o, Poly lactic acid @2FIEE 0]83t 3D ZE|(DELTA
KIT 250, S3D, Seoul, Korea)E At&35t0] ZetAg & A
2okl tH(Fig. 1, 2). o] % X|obs 73 ol FHrt Hol=&
OPHE”E‘ gzlez mEsticth. miE Sof 5k FU Ak F
ol @7} o] et g BN 4 Q=8 Sl IR
—J 25k 37t o] o1 thg A7 4.5 mm ©]/d<] HHo]
TS0l 7 4 YRR SAHE 220, 320, 600, 1200, 2400 grit
Yeja hiol= AnkA| 2 Antstel HEHQ Alme] WY
B Zulsiolc ol vl AlHE Aee] B ER4o] 1

stof xjofe] B48 olgsigict.

.l

Fig. 2. Poly lactic acid mold.
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2) AAZo 27 A 9 By

FHE X|ohs 7 2 2074 ARl = dAgsto] 371e) o Hepzlo] Bate AlHE d¢%7|(Thermocycling ma-
2 o] theat e v o g ALE 2851 cHTable 2). chine, Tokyo Giken, Tokyo, Japan)E A}-85tof 5°C2} 55°C

[+ 272 = Transbond™ XT Light cure Adhesive oA 7+ 30%2t F 5003]9] & g AdS Aldstlnt. 2ol

274 %
2 59k Ae0] ZR40] AT BB

primer®} Transbond™ XT Light cure Adhesive pasteZ A} 2 = 5}
&st3len, 379% IAto = AHRASHAL A 2AFS] A Alof w2t

Hele 2&6git) T2 20%7F 2| Al $of| Trans- 4) AT M2 Frel =4
bond™ Plus Self Etching primerg #-8-5{ct. M2 GC vt zotke] Wiz Fal Habel Bepgl Apolo] & A
Ortho-Connect™ Flowg AMHE5F M, 37% QA0 2 ARE Hol| £7 7|7Le] A5o] o] HE&E Al HS 1AstY, Ths

AISEaL A ZAL] | Alof whel ¥ =9 Primer2] A& ¢lo] 3 Al¥7](Kyung-Sung Testing Machine Corporation, Ansan,
g HFloz HabAll A& Al3Y5iict. Elo|HE AgSte] 7t Korea)E AH8-5to] 50 kgF2] 3122 Cross head speed 1 mm/
otk Al 2AR] Z|Alof whef Bepzl §atol| A= gt A7 min £E 2 HEo| 2 w7tz 9 X1 stEa S5
< Z75F3ITH(Table 3). o KgF 9912 349 23 sh54ke Eaplo] 1= WA (9.6

mm’) 2.2 o] MPa (N/mm?’) ©9| 2 ghakstolch(Fig. 3, 4).

Table 2. Classification of control and experimental groups by bonding system

Group (N =20) Bonding system

I Etchant + Transbond™ XT Light cure Adhesive primer + Transbond™ XT Light cure Adhesive paste
I Transbond™ Plus Self Etching primer + Transbond™ XT Light cure Adhesive paste
M Etchant + GC ortho-Connect™ Flow

Table 3. Application protocol in this study

Group (N =20) Etching Rinsing &dry Primer &dry Curing Button bonding & curing Total time (sec)
I 30 25 5 20 25 105
Il 17 25 42
1l 30 25 25 80

1 mm/min 1 mm/min

Bracket

Tooth surface

)

Fig. 3. Testing machine for measuring the shear bond strength. Fig. 4. Method for measuring the shear bond strength.
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EA B4 95lo] SPSS =213 (Version 17.0, SPSS
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3 A2 R A4 BAS BAGSIT 7 2o Hg A
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o
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S Kruskal-Wallis testZ

Mann-Whitney testg AH&5to] AR A& Al¥stgicHa =
0.05).
AT A

1 HE S Az £Y 2t

Table 4. Mean bonding time and mean total time of each groups

Efo]H| 5 o|-8-5to] AxARS] 2| Aje] ulet Z7gsh Bap
2 Ao mhg ot J2& AR 1340 106.3%2% 7Hg 2
o M2 81.7%, 72 42,52 & 714 Attt o7z 2 A
A sAlo] 2% FHa AIZH 170 119.2%2 2 7P 49leH
M2 91.2%, 172 50.3% A2 A A= 9ItHTable
4).

¥Q i
o mx

(o))
o
3
T

X
i3
T
>
)

Al %xoﬂair:}(Table 5). QLA FAREA S 55 5A 23t
2L iz ARl 17T I, 123} Atolof gt f-

el 10| ARI Zfo] Bt
297t 7V gteH, I
0] 1.8, Ii0] 1.60.2 le%ﬂ 2 o] ot A 2 73
97} 714 EkTHTable 6). Al ollA] 5 ARI A4 Apolof
frofgt ol = AAtH(p > 0.05).

Table 6. Adhesive Remnant Index (ARI) and Mean score

Group Mean bond time £ SD Mean total time &= SD

(N=20) (sec) (sec)
| 106.3 £2.20 119.2 £2.17
Il 425+1.32 50.3 = 1.66
1l 81.7+122 91.2 £ 1.64

SD: Standard deviation.

Score\Group | I M

0 2 3

1 3 4 5

2 6 5 5

3 9 6 7
Mean score 21 16 18

Table 5. Mean shear bond strength and statistical comparison of each groups

Group I

Mean £ SD (MPa) 14.69 + 2.00°

1121 +2.24° 1221 +1.98°

*": The same character means no statistical difference (p < 0.05).

Different letters indicate statistically significant results using one-way ANOVA and Tukey test (p <0.05).

SD: standard deviation.
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