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Influence of Application Method on Shear Bond Strength and Microleakage of
Newly Developed 8th Generation Adhesive in Primary Teeth
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— Abstract

The purpose of this study was to evaluate the effect of application time and phosphoric acid etching of 8th generation
adhesives containing functional monomer on adhesive performance in primary teeth.

80 extracted non-carious human primary teeth were selected and divided into 8 groups based on 3 factors: (1)
adhesive: G-Premio bond and Single bond universal; (2) application time: shortened time and manufacture’s instruction;
(3) acid etching mode: self-etching and total-etching. Shear bond strength was measured using a universal testing
machine, and fractured surface were observed under scanning electron microscope. Microleakage was evaluated by dye
penetration depth.

G-Premio bond were not significant different in shear bond strength and microleakage depending on application
time of adhesive and acid etching mode. In Single bond universal, shear bond strength of short application time was
significantly lower than that of long adhesive application time (o = 0.014). Clinically applicable shear bond strength values
(> 17 MPa) were identified in all groups.

These results suggested that G-Premio bond be used clinically for a short application time without phosphoric acid
etching.

Key words : 8th generation adhesive, Application time, Phosphoric acid etching, Shear bond strength, Failure mode,
Microleakage
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Table 1. Chemical composition of the universal adhesive systems used in present study and manufacturer’s instructions for application of

the adhesive systems

Material Composition

Manufacturer’s instructions

G-premio Bond 10-MDP Acetone,

(GO) Dimethacrylate component,
Photoinitiator,
Butylated hydroxytoluene
(pH = 15)
Single Bond MDP-Monomer,
Universal Dimethacrylate resins, HEMA,
(3M ESPE) Vitrebond compomer, Filer, Ethanol,

Water, Initiators, Silane
(pH = 27)

1. Apply the adhesive to the prepared tooth using a microbrush

2. Leave undisturbed for 0 - 10 s after application

3. Dry thoroughly for 5 s with oil-free air under maximum air pressure
4. Light-cure for 10 s

1. Apply the adhesive to the prepared tooth and rub it in for 20 s
2. Gently air dry the adhesive for approximately 5 s to evaporate the solvent
3. Light cure for 10 s
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Table 2. Experimental group classification

15 s etching (ET)

Group | Waiting (W) No etching (NET)
(G-premio Bond) iy 15 s etching
No Waiting (NW) No etching
Waiting 155 etchmg
Group I No etching
(Singlebond Universal) . 15 s etching
No Waiting No etching
2. ME Het 2
40749 M2 S KXE 250 x 200 x 5.0 mm 37|9 EE

of A7t e 042 YNS Y2 T KK KDL
2 Oj=otSCt M=% CHO|OF2E &(Accutom - 50 : Struers,
Copenhagen, Denmark)& 0| &3%}0] = 5}0f| natH HEAS
X HE0| +HYHOS ANoto] HH Ot ERHS
ZOIACE s YSt U= HME 2 8l #600 Sic HOX|(Buehler
Ltd, IL, USA)Z2 BEHS F=3l0] 60.0x7t 0510} #Ust &
BO| £ =% CHERACH

2 AITE 2A9IE Y 8740 1EOR EReHYD, % 1
SO0l Ao XA HAME HE T =& JOLEHO L2
50 mm, =0| 3.0 mmQ| HEE SCE AR50 450 2k
StYZle & =M st Of & 395.0 - 480.0 nm L}ZEe
light-emitting diode(Valo, Ultradent Products Inc., USA)E AtE
3}0] standard power mode(1000 mW/cm?)E AFE3H0] 20.0%

|_|—

o
=

O
XJEFEEZ;E =MS °|6H Bts X2 A& 7|(Universal Test-
ing Machine : R&B Inc,, South Korea)E Ar23SIRACE ZH A|HO|
MEH S 0.5 mm/min O] £ 2 Jts 232 TI0] A|HOA E
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elsh o] X|CistE S Helio X Z2H#S 0|83 {tot1, 0|

24
HeHYE HHEg Y= (MPa)Z BHiSHTH(Table 3).

HMOHASIZE 28 5, 4070 A|HO| IPEE EME 100 nm
B2 QIXIE TEl st FAPEA}SI0| G (Inspect F, USA)S 0|8
ARG 2, O P40 et HATK F X|oF AH|H

O A 2rast= 2xby I (Adhesive failure), FAHR| = X|Of
g = 2% mE(Cohesive failure), |9] 27X &

o
AO| =8| 0 LIEILH= =3hA THE (Mixed failure)Q| 374X| H
o
AN

40740| ®2S :rlx|§ DENEIR #330 FHHIO|EHE 0|23}

ae al g
HYt S 525 S0| MASHRACH AlHE M& THO|oh=E C|A
3E 0|8%t0] F=3510f BEHSIO 2T Zot A|HE CIX| 27}
H2tE ol8stof Aol HEF-E 2AHSIAUCE HMEH
o ¥FEE T 7|E2 ChE1t 2Lt

- Score 0 : FMEH S0tIt gl= B2

-Score 1: MM En7h HEHO| ZotEl 2

-Score 2: HMEH E0t7} HOIENX| HESIA2L X|=H

of =EIX| 2 8%
- Score 3 : HAMZHO| X|=HNHX| HFS HL

Table 3. Mean and standard deviation of shear bond strength according to application time and phosphoric acid etching

Group I (G-premio Bond)

Shear bond strength (MPa)
Group I (Single Bond Universal)

W (Waiting) 15 s etching (ET)
No etching (NET)
NW (No Waiting) 15 s etching
No etching

27.55 + 9.41*
26.00 + 6.60™
23.81 + 1016
20.57 + 6.83*

30.37 + 7.52%
26.27 + 594"
23.76 + 472
18.90 + 2.96%

- 3-way ANOVA test

- The same small and capital letters revealed no statistically differences (p > 0.05).
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5. EH A Jefut Ize| MEtAstd e FENE 2007t ME Al7tS
JHEl Z420]28.30 + 674 MPa2 [ 7|A|Z+0| Q0] H& & H2
Ao A E Xtz 241t SAXEl= SPSS 22.0(1BM Of LIEFEH 2133 + 451 MPa E O} {5 2 AR

Corp,, Chicago, USA)S AF-835t0] 2AM5HRATE 2t HAHOIA A S ERICHp = 0.014).
8 AlZhap ARA o 20| 2 HEHEYZ = B BEHEHA IZo| QI MEAS A||SH ZRet oH| fi2 3% 2t &7
£ MESIRLE KR g BEE fIdl Shapiro-Wilk testE Moz Foloh XtO[7t YUUCHp = 0.885). I QI4H AR A
AR HrdS 2elotALt Leven testE 0|830] 52 2 AT 4R OFX| Y2 4% 20| SASH ez Folot At
M2 AWH9D, HoE ROl AZS HALMENGway 0|7} YUSUTHp = 0.135)
ANOVA)S 0|23}0] 2AISIAC} Tukey's Post Hoc testE 0|8 123} I AFO|Of= EAHEOZ QOo[st k0| 7} ERYSIK| &
Sty A= dE SHUCH mHEYY Ol +& 242 Shapiro- Chip = 0.883). B M ZeZd =0 &Agt2 IZQ| ET + W
Wilk testO M M1 dE [ME2X| &0t Mann-Whitney U testE O| O A 30.37 + 7.52 MPaZ LtEFG T, XX ZF2 I NET + NW
85t M5tRACt T A 18.90 + 2.96 MPaZ LtEtR{CH
I 917 4 218 2y
1 MG S 3E 2 2ol e g4 242 Fig. 13} 2Th 12| Q14 A
$ 200570 HEAIZHS TH ZLOIM Y B2 SEY Tt

2 Po| W@ MEHEY ZE X EE BAS Toble 39 2TH1  HO| BEE|YD, I M ARA = HAKS 07|42 &
To| MHZBBCE AN MG T UIINUS AT FI 0 M FR0M Y M SFY IO UKD B
26.77 + 7.71 MPaO|1, Ci7|A|Zt @lO] &t 427} 2219 + = A8 A2 |Io X0|= ZHEE|X| QAT

100%
80%
60%
40% . o 0:::
K8
B85
SEEIEES
20% S
0 s
Sooatetotetete
58353555
pletesatoresetots ‘;ggggggi RXRRERRK
0% 5333555 , , f
Groupl @ GroupI @ GroupI | Groupl GroupIl GroupIl | GroupIl GroupIl
ET+W NET+W | ET+NW | NET+NW  ET+W NET+W | ET+NW | NET+NW
# Cohesive failure 2 2 2 1 3 1 0 1
% Mixed failure 2 3 1 3 2 4 4 2
& Adhesive failure 1 0 2 1 0 0 1 2

Fig. 1. Fracture modes of the groups tested.
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