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ABSTRACT

Microshear bond strength of a flowable resin to enamel
according to the different adhesive systems

Jeong-Ho Kim, Young-Gon Cho*
Department of Conservative Dentistry, Ghosun University School of Dentistry, Gwangju, Korea

Objectives: The purpose of this study was to compare the microshear bond strength (uSBS) of two total-

etch and four self-etch adhesive systems and a flowable resin to enamel.

Materials and Methods: Enamels of sixty human molars were used. They were divided into one of six equal

groups (n = 10) by adhesives used; OS group (One-Step Plus), SB group (Single Bond), CE group

(Clearfil SE Bond), TY group (Tyrian SPE/One-Step Plus), AP group (Adper Prompt L-Pop) and GB

group (G-Bond).

After enamel surfaces were treated with six adhesive systems, a flowable composite resin (Filek Z 350)

was bonded to enamel surface using Tygon tubes. the bonded specimens were subjected to uSBS testing

and the failure modes of each group were observed under FE-SEM.

Results:

1. The uSBS of SB group was statistically higher than that of all other groups, and the uSBS of OS, SE
and AP group was statistically higher than that of TY and GB group (p € 0.05).

2. The uSBS for TY group was statistically higher than that for GB group (p € 0.05).

3. Adhesive failures in TY and GB group and mixed failures in SB group and SE group were often
analysed. One cohesive failure was observed in OS, SB, SE and AP group, respectively.

Conclusions: Although adhesives using the same step were applied the enamel surface, the uSBS of a flow-

able resin to enamel was different. (J Kor Acad Cons Dent 2011:36(1):50-58.]
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1. gri=

AP Agto|uf &R gle H 2 EAE A ot
T2 60705 AR ot2 A oH, A AE o R
E 29 AR HZAQ One-Step Plus (Bisco, Inc.,
Schaumburg, IL, USA)$ Single Bond (3M ESPE
Dental Products, St. Paul, MN, USA), 297 A7}5-2]
A2A 9 Clearfil SE Bond (Kuraray Medical Inc.,
Okayama, Japan)$ Tyrian SPE/ One-Step Plus
(Bisco Inc., Schaumburg, IL, USA), Z22]1 194 &7}
521 A 2491 Adper Prompt L-Pop (3M ESPE Dental
Products, St. Paul, MN, USA)$ G-Bond (GC
Corporation, Tokyo, Japan)& A3 3L (Table 1),
%7 A (flowable resin) A2 %9 Filtek Z 350
flowable resin (3M ESPE Dental Products, St. Paul,
MN, USA)< AH&-at5iTt

HAA L e w7 F3= 8l Spectrum 800 %
ZA17] (Dentsply Caulk, Milford, DE, USA)E AH-aF
on F7=E 500 mW/ecm’E o]-8-3stt.

=13

2. &Y

oot
i

7h. AR A3 S42 13 Al AR
(1) Hed AlHA =
24§ dolohE WE Agdlel 607 4 - Blet A
o A2 At 3 2] Feoluh AW-E cyanoacry-
late A& (ALTECO Korea Inc., Pyungtaek-City,
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Korea)& AHgste] #RES] A&eHtt. F4 oA
Isomet Low Speed Saw (Buehler Ltd., Lake Bluff,
IL, U.S.A)E o]&ste X#e] ol Ao WHad
UFE HAHH| Al T 1.2 mme] F7¢] A¥o] H
£ digital caliper (Mitutoyo Corp, Japan)& %3t
AEE 2, 94 ko s Aeksioit), 7 Al MR X
M-S 600 grit silicone carbide (SiC) paperZ ©o]-&3}]
W 39S dnslitt. 24t AR 2"l W 9
2g3l7] Aol Ward FH-e air-water AlFA R 7]3Lo]
Al Fsta Azsk T

Table 1. Composition and pH of adhesive systems

6070<] Al E-S 10704 F2H91 2 Aelsto] ARgE 24
2H o] 5ol upg} 53 2ol 679 To7 BRI
(Tables 1 and 2).

(2) AFA Y] T/ M2 T EF7Y 754 dR A3

1) OS T(One-Step )

A zAre] Awo] me}l Uni-Etch (Bisco Inc.)& H#E
FHo Agato] 1527t A2 At air-water Al™
A2 HAS| AAst 2-3%23F F7IA-HA R Az
One-Step Plus B 3-5%7t £501F1 B4l One-

Composition pH

Adhesive system = =
Etching agent or Primer

Bonding agent (echant, primer)

Uni-Etch
: 32% Phosphoric acid,
Scotchbond etchant

One-Step Plus

Single Bond
silica
10-MDP, HEMA, water,
Clearfil SE Bond

2-Acrylamino-2-methyl
Tyrian SPE/
One-Step Plus

phophate.

: 35% Phosphoric acid, water,

hydrophilic DMA, photoinitiator

propanesulfonic acid, ethanol,

Bis (2-methacryloyloxy)ethyl

BPDM, HEMA, acetone,

glass frit, photoinitiator

Bis-GMA, HEMA, DMA,

ethanol water, polyalkenoic acid, 0.02

0.1

filler copolymer
10-MDP, Bis-GMA, HEMA,

hydrophilic DMA, microfiller, 1.9
photoinitiator

BPDM, HEMA, acetone,

glass frit, photoinitiator 04

Comparment 1: methacrylate phosphoric esters, Bis-GMA, CP, stabilizers,

Adper Prompt L-Pop

0.4

Comparment 2: water, HEMA, polyalkenoic acid copolymers, stabilizers

4-MET, phosphate ester, monomer, UDMA, silica, water,

G-Bond o
acetone, photoinitiator

2.0

BPDM, bisphenyldimethacrylate: HEMA, hydroxyethylmethacrylate: Bis-GMA, bisphenol-glycidyl methacrylate: DMA,
dimethacrylate: 10-MDP, 10-Methacryloyloxydecyl dihydrogen phosphate; CP, camphoroquinone; 4-MET, 4-methacry-

loxyethyl trimellitate; UDMA, urethane dimethacrylate.

Table 2. Group classification and adhesive systems

Group Adhesive system Manufacturers Lot No.
0OS One-Step Plus Bisco Inc., Schaumburg, 1L, USA 6008003834
SB Single Bond 3M ESPE Dental Products, St. Paul, MN, USA 6JJ

) Primer 00720A
SE Clearfil SE Bond Kuraray Medical Inc., Okayama, Japan

Bond 01032A

TY Tyrian SPE/One-Step Plus Bisco Inc., Schaumburg, IL, USA 600000852
LP Adper Prompt L-Pop 3M ESPE Dental Products, St. Paul, MN, USA A31654
GB G-Bond GC Corporation, Tokyo, Japan 507271
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2) SB T (Single Bond )

A ZzAe] Aol whe} Scotchbond etchant (3M ESPE
Dental Products) 2 H#&d EHS 1527 A2 Az}
3 air-water AlAZ 1027 Adsta F71A1-AA2 A
Z38l9 T}, Single BondE E&4ol] 53] A4 HE4d %
Hel 23] A&Hoz Agant. F7ANAAR 2-527t
7PEA 7AZ3kaL, Spectrum 800 FEAE 10237 2A}
E5

SE #(Clearfil SE Bond &)
zAke] Aol wt Clearfil SE Bondd Zako]w S

il

THE £ AN PP Ed Agetn 2023 WAY
e, 371 ARAR ZepelH & Al dxstein.

Clearfil SE Bond®] H#AE 254 &l AM g4
Hol Agata, 37 AlEAZ 7PEA Bo] WErd Fu

Z48| HAZ=E g U Spectrum 800 FZAZ 10
b 2RIt

N2 b

4) TY #(Tyrian SPE/One-Step Plus )

A zAre] Aol me} Tyrian SPE part A%} part B &
HZ g7l 1 Fulstn £ttt Eede
AA (foam pellet)dl] AM 2027+ Hebd W TA 2H
A 28] Agsta, HEd A5 AR R TPPA| F5of
t}. One-Step Plus H<& 3-5%23F &5 &7]d &
#ulet £, Tyrian SPEZ} 269 W2 #9e| One-
Step Plus HZAZ 10-15%3F 7FEA EA 204 F13|
2 8319t} Air-syringe® 7PHA Axsla yHEkd FHo)
gdlo] 9l 7He E91e T Spectrum 800 F2AMIZ 10
27t Ak

l

(L

5) AP (Adper Prompt L-pop )

A zAre] Argol whe} w7t reservoiret =@ reservoirel
5o e &9E T3t applicatordl] HAAE AM ¥
A ¥ 1527t sHE & 7hetA AR 374"
A2 HAA 7L gFE o] HEE EolF Ty, Spectrum
800 F2AP 2 1027 2ARFA

T

6) GB *(G-Bond )

A z2ALe] Aol wet G-BondE HEE EH 4
I 10&3F 719 o, FVINEAR Fe Az
Spectrum 800 FZAP| & 1023 AT
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7t 7o HFA7E A4 i 9 WA 0.7 mm,
=] 1 mm¢¥ Tygon tube (Saint-Gobain Performance
Plastic Co., Beaverton, MI, U.S.A.)E A7 T,
f574 A3 (Filtek Z 350 flowable resin, A2-A2)<
AdkaL Spectrum 800 FZA 2 1027 2ASIAH
Hegd 2 2719 freA dRlS FAsk] 4 7Y F

=
20709 frEd dS HAeta Ao SR 2443

eI o

offt of

(3) AT A3 Ee] &
AJAEE 4517 A B F24E Tygon tube
€ #15 blade® AAHAT. AgAA o] A|HS cyano-
acrylate &A= 24171 & Universal testing machine
(EZ test, Shimadzu Co., Kyoto, Japan)9] jigell A&7
A& nAsta AR f54 @ shel nF9 ol
0.3 mm 79 W& HAHTomy International Inc.,
Tokyo, Japan)E 3 stA AUct HFd THAA 54
g de] #elE o) 744 £ 1.0 mm2] cross-head speed
Adsleg 7kt nlAldT A3 EE S48t

ol

i

o, Tukey®] HSD W& ol-&ate] 2 & 7te] 2¢4=
£ p=0.05 Fe|FEelA

U, shdekdel W

A Z2RAEE S 4 7o 7 AlEE stubdl
Fabsle] 12 KV St stollA] 12 5t 952 T00A FA =
T3 & FE-SEM (S-4800: Hitachi High Technologies
Co., Tokyo, Japan)< ©]-83to] Aulj&(x100-130)°lA
7} Al B Rt Bstot
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Table 3. Microshear bond strength (MPa) and failure mode analysis of each group

Group Microshear bond Failure mode No. of
strength Adhesive Mixed Cohesive specimen
O] 25.23 + 3.52° 11 (55%) 8 (40%) 1 (5%) 20
SB 34.92 + 3.10° 5 (25%) 14 (70%) 1 (5%) 20
SE 27.25 + 357 8 (40%) 11 (55%) 1 (5%) 20
TY 21.73 £ 1.81° 17 (85%) 3 (15%) 0 (0%) 20
AP 25.20 + 2.45 9 (45%) 10 (50%) 1 (5%) 20
GB 17.38 + 2.63° 16 (80%) 4 (20%) 0 (0%) 20

Different letters (**“%) indicate statistically significant difference between groups at p=0.05 (by Tukey HSD).

T Hrh AR v UeRtH(p € 0.05). OS «3
SE & 2 AP 9] 287 %= SB 2t YA TY &3 GB
TH SAgH R A Yesta(p € 0.05), TY <] 2
AEE OS T, SB &, SE &, AP #ht} BAgA s
S|, GB R BASH 0.2 =4 YERTtH(Table 3).

FAAAER A stol A 2 el A A A4 3Hd (adhesive
failure) 2 OS X 1170, SB walM 574, SE ZelIA 8
A, TY TllA 1770, AP 2ollA 970, GB oA 1670S
Uebia, £89bd (mixed failure)S OS oA 870, SB
TollA 1470, SE oA 1170, TY FellA 371, AP 2ol
A 1070, GB wellA 471E UebdaL, 6348 3H4 (cohe-
sive failure) & OS i, SB &, SE & 2 AP #d|A 747t
171E YehATH(Table 3, Figures 1-6).

ol the QA A AAe B FuE
S AT FE FRF 24 F hfolth, AR Ha
A AHEEE 30-40%¢) Q4 W ERol 350 am
o vlAg FERE GAG, o R Wo] &
Soi7h Wbz A/ AR RS ol FA Bk W
o Q4kel Hlal] DA & pHE Agae 47154 2

2] 9} A o] ARE FAl FPgtt ” o] = AT A
27 o] A &ol| gH-firE 914k of ~H 2 (phosphate ester), 7}
284 A(carboxylic acid)Z+ wlgtetad e AH(meth-
acrylic acid)# 22 2Hg DAl 23HE A4k 7)o 3]
e Hgdo] Basu, AW dekAo] 3 methacry-
late 7]l SJair= HAA o BdeN S5 Fo2N
HEE o7 At

Sano &l 93l RAAFIEE Ak Wie]
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.

sdourn

Figure 1. Representative adhesive failure to enamel surface Figure 2. Representative mixed failure to enamel surface in
in OS group (x110). SB group (x110).

9.4mm x100 SEM} = : "' Sooum TY-13 3.0kV 9. 4mm X T, : ' so0um
Figure 3. Representative mixed failure to enamel surface in Figure 4. Representative adhesive failure to enamel surface
SE group (x100). in TY group (x110).

AP-05 3 0kV 9.:4mm x : £ G ) TR T Aooum

Figure 5. Representative mixed failure to enamel surface in Figure 6. Representative adhesive failure to enamel surface
AP group (X120). in GB group (x130).
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2, Figures 3 and 4).

£ ATl AP 3o 234 =E GB R BATH
Z =4 vehten, dnAAel AT APE GB T
o}y AL o] HAA gHo] #EAETHTable 2,
Figures 5 and 6). Adper Prompt L-Pop<] pHE 0.42
A o1 #Ael Prompt L-Popell HEMA$} Bis-GMAS
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. |
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