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ABSTRACT

Influence of multiple adhesive coatings on the

shear bonding strength of composite resin

Park, Heon-Dong
Advisor : Prof. Lee, Chang-Seop, D.D.S., M.S.D..
Department of Dentistry,

Graduate School of Chosun University

The objective of this study was to evaluate the influence of multiple adhesive
coatings on the thickness of hybrid and adhesive layer and shear bond strength
(SBS) of self-etch adhesives and self-etch primer adhesives.

The buccal or lingual crown dentin of extracted human molars was used. Two
self-etch adhesives—AdporTM PromptTM L—PopTM (3M ESPE, Germany) and
Xeno®™ 1II (Dentsply, Germany), three self-etching primer adhesives—
AdheSE® (Ivoclar Vivadent, Liechtenstein), Unifil® Bond (GC Corporation,
Tokyo, Japan), and Clearfill'™ SE Bond (Kuraray Medical Inc., Japan), a
total etch system as control group—Scotchbond Multipurpose Plus™ (3M
ESPE, Germany) were applied to 600-grit abraded dentin.

Self-etch adhesives or self-etch primer adhesives were applied 1, 2,

and 3 times on the dentin before light curing. In another group adhesives
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were re-applied after light curing first layer. Treated surfaces were

prepared to measure the thickness of hybrid and adhesive layer with

SEM, and shear bond strength to dentin using an Instron machine.

The following results were obtained;

. The adhesive layers increased with the number of coatings(p<0.05)
with all adhesives. Adpor Prompt L-Pop and Xeno III were
significantly thinner then self-etch primer adhesives (p<0.05).

. The thickness of hybrid layers increased with the number of coatings
(p<0.05) as 1.07mm, 1.51m, and 2.05¢m in Adpor Prompt L-Pop, 0.45/m,
1.10m, and 1.32/m in Xeno III, but there was no change in self-etch
primer adhesives.

. The shear bonding strength of Unifil Bond and Clearfill SE Bond were
higher than Scotchbond Multipurpose Plus and Adpor Prompt
L-Pop(p<0.05), and similar with Xeno III.

. The shear bond strength increased significantly with the number of
coatings in Adpor Prompt L-Pop(p<0.05), increased no significantly in
Xeno III and UniFil Bond and there was no change in Clearfill SE
Bond, but decreased at 3times in AdheSE Bond.

. In Adpor Prompt L-Pop and Xeno III, the shear bond strength decreased

when adhesives were re-applied after curing the first adhesive layer.
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Table 1. Adhesive systems used in this study

Bonding system o . pH
Classification Composition . Lot number
(Manufacturer) primer
Scotchbond T . Etchant: Phosphoric acid (35%), silica, water
wo-step
Multi-Purpose Plus ! Bond: bis—GMA, dimethacrylate, HEMA, polyalkenoic acid 4BK
total-etch system L
(3M ESPE, USA) copolymer, initiator, water, ethanol

Liquid 1: Methacrylated phophoric esters, BIS-GMA,

Adpor Prompt L-Pop [One-step self-etch . . i
camphorquinone, stabilizers 0.41 217988

(3M ESPE, Germany) |system L ) o .
Liquid 2: Water, HEMA, polyalkenoic acid, stabilizers

Liquid 1: HEMA, aerosil R-947, BHT(stabilizer), ethanol, water
Liquid 2: Pyro-EMA-SK, PEM-F, UDMA, BHT, 0.98 0506002930

camphorquinone, p—dimethyl amine ethyl benzoate

Xeno 11T (Dentsply, One-step self-etch

Germany) system

Primer: Polycarboxylic acid monomer, HEMA, ethanol, water
Bond: Urethan dimethacrylate, dimethacrylate, HEMA, silica 2.20 10508011
filter

Unifil Bond (GC Two-step self-etch

Corporation, Japan) system

Primer: 10-MDP, HEMA, hydrophilic dimethacrylate,

Two-step self-etch |photoinitiator, water

Clearfill SE Bond

(Kuraray Medical Inc., s o 1.92  |51337
i ) system Bond: 10-MDP, Bis-GMA, HEMA, hydrophilic dimethacrylate,

apan

! microfiller
AdheSe (Ivoclar - Primer: Dimethacrylate, phosphoric acid, acrylate,

) T'wo-step self-etch|. . . - . ISP
Vivadent, . initiatorsstabilizers, water 1.69 | G15066

system
Liechtenstein) ) Bond: HEMA, dimethacrylate, silicon dioxide, initiators
=

2. AU

1) =453} adhesive layer F7¢] =3

Ful goldo] wZ® 63719 Aok ANE HAAE 67) TOm B
T o & 3719 X ololl 37% acid etching agentS ©o]&38}o] 15% &< A
2] % single bonding agent (Scotchbond Multi-Purpose Plus, 3M ESPE,
USA)E AlxzAbe] AAHE mxe § 531 (Z-250, 3M ESPE, USA)E

1.5mm FA7} 5= FH3 & 4037 FEdsdnh v A 60719 A op=




© Aoz wxl-Aobd BAY Ao g Aot FAlE $3eH =S diamond
wheel saw (South Bay Technology Inc., USA)E o]&3}o] o]5&Eg & 3
HHS 800, 1000, 1200, 2400, 4000 grit silicon carbide paperE ©]£3}o]
TAHE Avntsidlah, ool SRl Wi 3% sk =23 A" F 6N

HCloll 20%, 5% NaOClell 2% &<t @ Fof 187F 223 A2 3513

AW -AolA G A ZslFol| e FALAAIE N #AZES ¢Js] F=uldE 7F A
obEAL 60%, 70%, 80%, 90%, 100%<] oEr&d] 1084 do] &4 3
2Kve 20mA©] Aty 4x 10-2 bar/pael FFAejolA FE5 Aglsalh. 2zt

~—

AlA L FAbdAE ] A ( JISM-840A Scanning Microscope JEOL Ltd., U.S.A.
Sloll A #W2&3}e] Polaroid 667 film (Kodak Co., USA)e. & &gk & # 3

B2 Aopa Atolo] 45 % adhesive layere] FAE 54350 tH(Fig. 1).

Figure 1. Measurement of hybrid layer and adhesive layer.



Table 2. Application protocol in the study

Multi-Purpose
Plus (SMP)

Control group

Bonding system |Treatment

Procedure
(Code) group(Code)
Scotchbond

Etch with 34% phosphoric acid for 15s, rinse, dry gently, apply bond,
gently air dry, light-cure for 10s

Adpor Prompt
IL.-Pop
(PLP)

Single coat (PLP1)

Apply for 20s, gently air dry, gently air dry, light cure for 10s

Multiple coats (2
times) (PLP2)

Apply for 20s, gently air dry, gently air dry, reapply continuously, light

cure for 10s

Multiple coats (3
times) (PLP3)

Apply for 20s, gently air dry, gently air dry, reapply continuously 2

times, light cure for 10s

Multiple coats (2
times) (PLP2.1)

Apply for 20s, gently air dry, apply bond, gently air dry, light cure for

10s, reapply, light cure for 10s

Xeno M (XN)

Single coat (XN1)

Apply for 20s, gently air dry, gently air dry, light cure for 10s

Multiple coats (2
times) (XN2)

Apply for 20s, gently air dry, gently air dry, reapply continuously, light

cure for 10s

Multiple coats (3
times) (XN3)

Apply for 20s, gently air dry, gently air dry, reapply continuously 2

times, light cure for 10s

Multiple coats (2
times) (XN2.1)

Apply for 20s, gently air dry, gently air dry, light cure for 10s, reapply,
light cure for 10s

Unifil Bond (UF)

Single coat (UF1)

Apply for 20s, gently air dry, apply bond, gently air dry, light cure for
10s

Multiple coats (2
times) (UF2)

Apply for 20s, gently air dry, apply bond, gently air dry, reapply

continuously, light cure for 10s

Multiple coats (3
times) (UF3)

Apply for 20s, gently air dry, apply bond, gently air dry, reapply

continuously 2 times, light cure for 10s

Multiple coats (2
times) (UF2.1)

Apply for 20s, gently air dry, apply bond, gently air dry, light cure for
10s, reapply, light cure for 10s

Clearfill SE Bond
(CF)

Single coat (CF1)

Apply for 20s, gently air dry, apply bond, gently air dry, light cure for
10s

Multiple coats (2
times) (CF2)

Apply for 20s, gently air dry, apply bond, gently air dry, reapply

continuously, light cure for 10s

Multiple coats (3
times) (CF3)

Apply for 20s, gently air dry, apply bond, gently air dry, reapply

continuously 2 times, light cure for 10s

Multiple coats (2
times) (CF2.1)

Apply for 20s, gently air dry, apply bond, gently air dry, light cure for
10s, reapply, light cure for 10s

AdheSe(ADH)

Single coat (ADH1)

Apply for 30s, gently air dry, apply bond, gently air dry, light cure for
10s

Multiple coats (2
times) (ADH2)

Apply for 30s, gently air dry, apply bond, gently air dry, reapply

continuously, light cure for 10s

Multiple coats (3
times) (ADH3)

Apply for 30s, gently air dry, apply bond, gently air dry, reapply

continuously 2 times, light cure for 10s

Multiple coats (2
times) (ADHZ2.1)

Apply for 30s, gently air dry, apply bond, gently air dry, light cure for

10s, reapply, light cure for 10s
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Table 33 Fig. 2+ adhesive layerd] 742 Yeld Aoz nE FH2A ol A

=X 57 F7hgel wel adhesives o FAE F71EATHp<0.05). A 7FARRA
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Table 3. Thickness of adhesive layer according to bonding systems and

application methods (Mean+SD) (Unit : um)

Subgroups : Mean (SD)

Groups 1 5 3 o1 Total mean (SD)
PLP 855 (268)° A58 (11.64)° T7.06 (12.22) 2075 (1244 36.18 (27290
XN 871 (2.79)" 1846 (6.06)° 3175 (948)° 2401 (820 2094 (10300
UF 3149 (1277° | 12724 (3753 | 31257 (11684F | 10242 4203 | 11051 (10475

:
CF 4717 (1807° | 15871 (1868° | 33757 (18L61° | 177.00 (11409™ | 1594 (13567)°
ADH 56.11 (1341)* 8198 (1773 | 23659 (7669° | 200.17 (5540)™ 133.14 (89.47)"
SMP 30.17 (10.83) 30.17 (1083)*°

The same lowercase letters are not significantly difference for each subgroup within
a bonding system (p<0.05).
The same capital letters are not significantly difference for each bonding system

(p<0.05).
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Figure 2. Mean and standard deviation of adhesive layer thickness

according to bonding systems and application methods.

Table 49} Fig. 32 &4 59 FAE Yed Aoz SMPAA 2.29 m=Z 7+
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Frofet Al F7Fsk A L (p<0.05) 23] &} 33] Alolol= Frbst= Aol ARy
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ofi o
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primer FZA| 2" = HAA Y m=x3go] BAQel EAHAFY FA= 9A
319 2™, one-step adhesive system¥} Hlue uw FL& EA
(p<0.05), UF9 7% 049 un= two-step adhesive system & S AXH o2 H°
Al F2 EAESS A, CFe ADHOA & fFAFE FA9 E4 50 ¥4

H T o

= 2L e

_11_



Tablele 4. Thickness of hybrid layer according to bonding systems and

application methods (Mean+SD) (Unit : gm)

Grotps Subgroups : Mean (SD) Total mean
1 2 3 2.1 (3D)

PLP | 1.07 (.31)* | 1.51 (.29)" | 2.05 (.46)° | 1.56 (.22)"*] 1.57 (.49)"
XN 45 (15)% | 1.10 (271" | 1.32 (.16)™ | .92 (.26)" | .93 (.37)"
UF .49 (.19) 49 (.19)°
CF .73 (.18) 73 (L118)°
ADH 71 (.20) 71 (.20)°
SMP 2.29 (.72) 2.29 (.12)"

The same lowercase letters are not significantly difference for each subgroup within

a bonding system (p<0.05).

The same capital letters are not significantly difference for each bonding system

(p<0.05).

hickness (um)

o0 D o W O

Hy bri

5
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Figure 3. Mean and standard deviation of hybrid layer thickness according

to bonding systems and application methods.
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Table 5. Shear bond strengths according to bonding systems and application

methods (Mean * SD) (Unit : MPa)

Subgroups : Mean (SD) Total mean
1 2 3 2.1 (SD)
PLP 9.87 (2.04)* | 10.67 (3.05)* | 13.27 (2.4D™ | 7.13 (2.43)" |10.22 (3.27)"
XN 13.27 (4.47) 13.28 (4.86) 15.54 (6.09) 10.05 (3.39) 113.08 (5.01)™"
UF 13.36 (3.82) 15.45 (5.76) 15.72 (6.43) 16.06 (5.37) 115.23 (5.40)"
CF 14.98 (6.14) 14.33 (5.49) 14.95 (5.52) 15.62 (6.53) 114.94 (5.76)"
) ) (
) (

Groups

)
ADH | 11.69 (3.03) | 12.31 (5.54 9.97 (3.42) | 7.97 (1.80) |10.61 (4.07)"P
SMP | 11.76 (4.66 11.76 (4.66)""

The same lowercase letters are not significantly difference for each subgroup within
a bonding system (p<0.05).

The same capital letters are not significantly difference for each bond system (p<0.05).
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