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Abstract

Objective: To assess the micro-shear bond strength of a resin composite
(Premise) to the surfaces of a resin-modified glass ionomer cement (Fuji Il LC)
or a highly viscous glass ionomer cement (Fuji IX GP) using 2 adhesive
systems.

Materials and Methods: Forty five cylindrical specimens (5 mm in diameter
and 2 mm in height) in each glass ionomer cement were prepared and divided
into 3 subgroups (n=15) according to the adhesive used to treat the surface of
glass ionomer cement. Group 1, 2, 3 were prepared with resin-modified glass
ionomer cement and Group 4, 5, 6 were prepared with highly viscous glass
ionomer cement. Group 1, 4 (etch-and-rinse adhesive) both glass ionomer
cement surfaces were etched with 37% phosphoric acid and bonded with
adhesive (Optibond Solo Plus) Group 2, 5 (self-etch adhesive) the cement
surfaces were primed and bonded with Optibond XTR Group 3, 6
(etch-and-rinse adhesive without phosphoric acid etching) the cement surface
were bonded with only adhesive (Optibond Solo Plus). A small cylindrical tube,
0.75 mm in diameter and 1 mm in height, was placed on each specimen, filled
with the resin composite (Premise) and light-cured. The specimens were
stored in 100% humidity at room temperature for 24 hours. The micro-shear
bond strength fest was performed using a universal testing machine at a
cross-head speed of 0.5 mm/minute. The failure modes of the fractured
specimens and the glass ionomer cement-resin composite interface were
observed under a scanning electron microscope.

Results: The mean micro-shear bond strengths of the resin-modified glass
ionomer cement/resin composite in group 1, 2 and 3 were 10.07+2.22, 10.45+
4.21 and 17.34+4.98 MPa, respectively, while the mean micro-shear bond
strengths of the highly viscous glass ionomer cement in group 4, 5 and 6
were 10.07+2.22, 10.45+4.21 and 17.34+4.98 MPa. Only when the
etch-and-rinse adhesive system was used, the micro-shear bond sfrengths of
the resin-modified glass ionomer cement (Gr.1) was significantly higher than
that of the highly viscous glass ionomer cement (Gr.4) (p<0.05). Comparison
among different surface freatments, using etch-and-rinse adhesive without
etching, Gr.3, 6, exhibited the highest micro-shear bond strength (p<0.05).

Conclusions: The micro-shear bond strength of the resin-modified glass
ionomer cement bonded to a resin composite was higher than that of the
highly viscous glass ionomer cement. Treatment of glass ionomer cement
surface with etch-and-rinse adhesive without efching revealed the highest
shear bond strength compared with the surface treated with self-efch adhesive
or etch-and-rinse adhesive.
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cement, etch-and-rinse adhesive, self-etch adhesive, Micro-shear bond strength,
fracture pattern
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Table 1
Material
(Manufacturer)
Fuji I™ LC
Shade A3
(GC Corporation,

Caps :

Tokyo, Japan)

Fuji IX™ GP
Caps : Shade A3
(GC Corporation,
Tokyo, Japan)

Premise

: Shade C3

(Kerr Corporation,
Orange, CA, USA)

Optibond™ solo
plus

(Kerr Corporation,
Orange, CA, USA)

Optibond™ XTR
(Kerr Corporation,
Orange, CA, USA)

Composition

Powder :

Fluoroalumino silicate glass,
Polyacrylic acid powder,
Potassium persulfate,
Ascorbic acid, pigment
Liquid:

Polyacrylic acid, water,
HEMA

Powder :

Fluoroalumino silicate glass,
Polyacrylic acid powder,
Potassium persulfate, Ascorbic
acid, pigment

Liquid:

Polyacrylic acid, Polybasic
carboxylic acid, Tartaric acid

Ethoxylatedbis-phenol-A-
dimethacrylate, Triethylene glycol
dimethacrylate (TEGDMA),
Prepolymerized filler (PPF),
Barium glass, Silica filler,
Light-cure initiators and
stabilizers

Gel etchant:37.5% phosphoric
acid, Water, Fumed silica, Dye
colorant

Primer —adhesive:

Ethyl alcohol, Alkyl
dimethacrylate resins, Barium
aluminoborosilicate glass,
Fumed silica (silicon dioxide),
Sodium hexafluorosilicate

Primer: Glycerol phosphate
dimethacrylate (GPDM),
Hydroxy ethylmethacrylate
(HEMA), Water, Acetone, Ethyl
alcohol,

Adhesive:Ethyl alcohol, Alkyl
dimethacrylate resins, Barium
aluminoborosilicate glass,
Fumed silica (silicon dioxide),
Sodium hexafluorosilicate

M Dent J Volume 35 Number 2 May-August 2015

Material used in this study, their composition, manufacturer and Batch number.

Manufacturer’s instruction

Capsule activation and mixing by
amalgamator for 10 seconds.
Working time is 3 minufes 15
seconds from the start of mixing.
Light cure for 20 seconds.

Capsule activation and mixing by
amalgamator for 10 seconds.

Working time is 2 minutes from the
start of mixing at room temperature.
Setting time 6 minutes from the start

of mixing.
Light cure for 20 seconds.

Placing composite into the tube,
Light cure 40 seconds.

1. Etch GIC surface for 15 seconds,

Rinse for 15 seconds and gently
air dry.

2. Apply OptiBond Solo Plus for 15

seconds.

3. Air thin for 5 seconds. Avoid
pooling.

4. Light cure 20 seconds.

1. Apply OptiBond XTR.
PRIMER for 20 seconds, air thin
with medium air pressure for 5
seconds.

2. Apply OptiBond XTR adhesive for

15 seconds.

3. Air thin with medium air pressure

and then strong air for at least 5
seconds.
4. Light cure 20 seconds.

Batch No.

1112141

1005131

3574690

4248289

4050166
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Table 2 Micro-shear bond strengths (MPa) of each experimental group (Mean + SD).

Adhosives Materials Fuji Il LC (n=15) Fuji IX GP (n =15)
Etching + OP (ER) 16.9242.12" 10.07+2.22°
XTR (SE) 12.45+3 08° 10.45+4.21°

OP (NE) 21.51£4.21° 17.34+4.98°

Means with the same superscript letter are not statistically different.
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Figure 1 Representative scanning electron micrograph of fracture pattern in each group. All
groups were failed cohesively in cement.

18“ Micro-shear bond strengths of glass-ionomer cements bonded to resin composite using different adhesives
Watcharaporn Kuphasuk, Pratchanun Chanchalermchai, Pisol Senawongse, Choltacha Harnirattisai



d1usuaAnfinavusednidouganinvoungy
Huudnaralelolumesyinanuuiageidafy
istumpnlwAalasldl¥nsaaglidusdafiauinnin
nquiildnsatvdonay 72 Fewanisnaaseiild
Taugariun1sAny1vey Subrata war Davidson™

O AWUIINIS NS AN AR

WAz Hinoura WazANY’
Fuugnardleleluwuesnoudanuistunoulndanay
dvnalidindausedaidouqganiageiu Maiuad
Faudetuorafisnilosannisiadouiagicanedu
Tagnsnaaseivaaenisanesrd1eduldudunda
(cover slap) UauuidaidgBiuudnandlaloluues
wldiiiadudnearianseu wanisdneille
win1sneaavlagliiaquivdaluainid (set in

a [

air) Aldnudafidnwuzagrse” laganurgesy

Y 3

Judnwurdrdgyinildasdesadiunsounsndy
WluSanizdunisiasaniena wazsaglvinis
Jafnseninetiuudnandlololuuasiuistuas
TnAslunquii il¥nsadngeluasieiitodrdoy*>
H991Nn15ANw1999 Sheth uazAme™ ldwuii
Fuudnandlololuesriadabuiiangsy 910

[ v 1 [ =] v v a o a
ﬂﬁ%’LLﬂJ\‘lG]’Jﬂ’]EJGLG]LLNuLLﬂ’JLJJ’fﬂﬂl’ﬂiG]ﬂG]N’J%LNum d

D

walwwuRRdanwuragusElnalAssiuN Ui A
HA91NN1SUINE2 1 UaINIA FuddNalinisdata
vovFluudnvdeinguiuisduasuludaianl
LENENAY LAINNWANISNARDNENAUIANAIINS
1 v [ = a 1 = [<f
110 l4¥nsaazlviausedagauinnin naidonadu
a d” a o’ o Y
IWSIZNISLESYUNURITIIUdna1dlelolulas g
nsaazluiinanilimnuudeusvuosidaTagBuuug
nandlololuasanavdanalianindausedndnay”
Arnaunsviadouganianguiiuugnandle
Tolutwesyfianinuniagunuisfunoulndai
S gNNURIa9NS I FASEaRaSsUUITaWLOY 1]
Afdunsvadouganalnaldsiunsldansda
BASTUULDYLOUASUT FILENAINIINNISANBIVD

1

Zhang wazAe?’ AWUIINITLIOSUNNURITIUUG

nandlelalulussviannunilagauazsiinaaiiiu

Micro-shear bond strengths of glass-ionomer cements bonded to resin composite using different adhesives

M Dent J Volume 35 Number 2 May-August 2015

Tagldansindnszuuaiiorliausedadafiun
NNINANSERAATEUULETUUAS UToeNNTiTe Aty
NNARR Naie19LEevEI8AINNLANAITIUAILYDY
38n1sveaes @9 Zhang wavemy 1dl4¥asdade
wavanduudnardlelolwuasudeda 24 Falug
LEN15ANBAE las180EN15 e unvAaTnlag
nsmarsiadandsniaguieinluseosiSudu
6 wiit Fediudnandlelolumedvinnnunings
wii919zdn1sududdluszuzusn 6 w1 weag
Tsfimuszozinaiudvdiogvduysal Ao 24
Falue® Fanrsnidarslnsiuesveva1sintnes
wived WBndnersiiiszduanuiunsa-a19(pH)
MU 1.6 NousEeIaINISUINEI08 ANy Sl
p19lusunaunisudedrvesidg uazinliidgiia
ANUBaULBIULE EfUNSIaS o RUAE 1801514
nsawaawasnIyuiy
dquAniavusedaidouqganianguiiuug
nandlololuasyiadnaulasaiaistuiuistuaau
Twaaiiesouiuiigronisldasiafnssuuies
wouasud fAiavusedaidouganiauinniinis
¥arsEadasruuanion Fnanisnaaseile b
aoandestuanuAguidiliinaiideussdadou
qaniAlunisdadudnaidlololuuesiuisdu
ADNINAS S¥VINNNIS AN EasEUULEYRa UGS U
fluszuuaiiey lifanuuanaves1eldeddey
nNADE Tilenailosunandlrulsenauredns
Sadaevorvazlunuinserdutiuudnandlalaly
wed Feslddunsoasuisls wieauvdnslua
uvevansSafauuiuiiiada (wettability) 1019
wdutlasouileidunaseriusedadannasuz
AUSUANEUENISLENNWUIN Wukuunis
L%mmuﬁmmmﬁlmﬁa%murﬁnmﬂvlaiaiuma%nn
nqu FAennAdoefunan1sAnu1voe Sneed Az
Looper®® Hinoura uazmuz®® Subrata uwag
Davidson” fidnw1Ausedafavesiiuugnandle
ToluwosiusFunsulwdauazwuinnisiouuiy

Watcharaporn Kuphasuk, Pratchanun Chanchalermchai, Pisol Senawongse, Choltacha Harnirattisai

185



M Dent J Volume 35 Number 2 May-August 2015

duanluilaBuudnandlololuesnivun 1oy
Afinavusdaniald luaunsouauenaeAnfias
2 a a v a | o o
USNEAAANUTSY sErIdudnaidlololuwes
Fuistunoulndald lagaAniavusedan lauauen
fuN1SHANMIANILSIEATEAINNURIGININAINIAY
wsedadanieludridg® Afnduuseinidon
a v PPy & oA 2 o w P
qanianialasuduarivevenieindeuseda
aeluileYagTuudnandlololuues (Cohesive
Strength) Fsvnidueumguadneduil Ausedna
Woulwilouudnatdlololuwosn lailo g
FhaLagTuAsiAlduanaeiu LaIINHanIs
NEADNHWUIT AAIANUSIEAL2aUTIDINgNNIS
q' v o’ o a a o [
naasn MBwudnanaloleluessialasaiundy
TAMUANAINAY LAANIATUINTUADUNISIAS UL

1
a a 1

‘W‘LLN’]‘VILLGIﬂG]’NfTuﬂJ@\‘iLL@G%ﬂ@:NﬂWSWQﬂBQ@W@Q%

be

a

Lﬂuﬂﬁ]é’gﬁé\masﬁammLL%LLi\‘lﬂw&luLﬁaﬁ’ﬂ@
Fuudnardlololuwes AliAin1avusedaidoun
Tauana1Nny nat1Ae NISAANURITIUUE
oy aa & ° v
nandd lolawwasansarsnianudlunsaanaviali
wva [ o’ o’
AudndRidunavavidgdiuudnandlelolunesan
adle dunis@Anwives Taggart war Pearson® 7
WUIIAMUNUUSIEA (Flexural strength) YDILUD
% o’ oy | Y]
YagBuudnaidlolaluinesiA1anauaN9INNIS
gniadisnsa dasmgevnaietsdudimguilei
AN 3 N da158aRaSsUUTLOUSSUT 1ag
ldl¥nsadaiia (NE) datusedanisluiiieddg
Fuudnandleloluwesge 1iloisunuisa 1 nly
AsdnfassuuasLouasud lagldnsawsdnosn

a

faRINoU(ER) waxdsn 2 Ml¥d1sdadiasyuu
waWiay (SE) lagRifuudndudd628n5ause
o Al a & ° Yo o
arslnsimesifinnudunse azildTdgTuud
nandlololuwuesusinusosaonuaisdadailniy
DOULDAN
upnaniigawuinlunguitassuiuiiacae
= a oA o’ o o’
AS0ABASTUUIDTLOUSSUT Fuuudnaidlololuwes
FRELALUAIAISLSTUTAINIAILSIE AL UAULS T

ApUIwAnuINNITudnandlololumasyiinniny
nilaguaguiidodAguanditiuin nnsiagle
NSAIUSTUULOYROUGSUT TNAADAIINLGILSIVD
Wetiuudnanalelelutnesyiianinuniings
unnIdmudnandloleluuesvindaudagsis
153U Meilonadovunnduudnandleleluuey
siaAuuilagaeiinaiula(sensitive) fonsa
unnIduudnandloleluuesvindauiagsis
1STU SINENNISANEIVDN Subrata agDavidson'™
Fwuinniswhan (air drying) UuiaRudgnandle
Toluuosndvannisansadisiinludsveeseuy
LDYLDUASUT D1992dINITON ARSI
(crazing) GluLﬁai’a@ﬂé' Feseadifaluinad
wiliiRanusounsluilofuudnandloleluwues
¥fincaidiu (conventional glass ionomer cement)
Wudaafuguudnandlaloluuassiianiunile
4

TunsAneilgdnerAiiidvusedaidon
senITiudnandleloluesuistunodlwan iy
P195¥8IIAT 24 Falaausn GNtuAISnISANY
ioQuavaNAILSIDARAlUSEorE17 wonaINnil
SnwaenisuaninAwulunisdneril fo n1s
wansinfneduluilofuusnandlolelumesiies
pg1aLA 89N Ll dunsaUeTaeAindsedada
Aunaseseuitadiudnadlololumesiuisdu
Aoulwaale

NWANISNAABIlUNTYAWLEI8ITUTUG I
Tasn1SI9d1580AaS2UULDBLOUATUT LUzl
na1sdadiauuiatinudnatdlololuues lagls
douasouiuiafiuudnaidlololumesalonsa
fou lasnisidnsawodnasnaziinaids Balvian
Andansedadouanas LiipeanianudeuLovos
Fuuudnandlololwued dudunisidarsdnda
STUUAWLOY 1119991 WUNISAAANTBNAINIAY
usefadouduiiiovnnannanundunsavoeans
1

Twswes Fesnoaulas Zhang wazane? Gty

186 Micro-shear bond strengths of glass-ionomer cements bonded to resin composite using different adhesives

Watcharaporn Kuphasuk, Pratchanun Chanchalermchai, Pisol Senawongse, Choltacha Harnirattisai



= a a o’ o’
nsMIaNITasEafauuiaTuudnatdlololuues
[N a 49/ a o’ o v
TagludouesSunuiafiuudnatdlololuuosany
o’ o1 1 a o Y1 = a J’
aslwsiesnouinvziinanliausednfngeiu
WULAstURUNISITa1SEaGa 5N 3 NTa1sdn
a o‘a o’ 1 v v a o’
Aaszuutetuoussud lagluldnsanaiaBiuug

NAUNIAISHRGA

unasy
=4 a 1 o’ o
n1sfafaseriNgiuudnandlaloluiuas
PRndaulaNaru1sBuiuIsTUAD LN A LA AR 1S
usedanguniinisdadasesrinedinugnandlolaly
wassiannunilagaiuistuneulwdaiiiolddns
SRBASTUULDYUDUGSUT A1UNISITASTnke
szuuaniorlia liuana iy n1sdadisisves
oA o 16 v & o o
sruulevuaussud lasldldnsadanaluidgiuud
natdlalaluluassindaudadistulazsinal1u

wilnguldinsindnianga

q

Funding: None
Competing interests: None

Ethical approval: None

References

1. McLean JW. Glass ionomer cements. Br Dent J
1988; 164(9): 293.

2. Sidhu SK, Watson TF. Resin-modified glass
ionomer materials. A stafus report for the
American Journal of Dentistry. Am J Dent 1995;
8(1): 59-67.

3. Mathis RS, Ferracane JL. Properties of glass
ionomer/resin-composite hybrid material. Dent
Mater 1989; 5(5): 355-8.

4. Afttin T, Vataschki M, Hellwig E. Properties of
resin-modified glass ionomer restorative materials
and two polyacid-modified resin composite
materials. Quintessence Int 1996; 27(3): 203-9.

5. MclLean JW, Prosser HJ, Wilson AD. The use of
glass ionomer cements in bonding composite
resins to dentin. Br Dent J 1985; 158(11): 410-4.

Micro-shear bond strengths of glass-ionomer cements bonded to resin composite using different adhesives

10.

ik

12.

S

14.

1S

16.

17.

M Dent J Volume 35 Number 2 May-August 2015

Tolidis K, Nobecourt A, Randell RC. Effect of a
resin-modified glass ionomer liner on volumetric
polymerization shrinkage of various composites.
Dent Mater 1998; 14(6): 417-23.
Andersson-Wenckert |E, van Dijken JWYV,
Horstedt P. Modified class Il open sandwich
restorations: evaluation of interfacial adaptation
and influence of different restorative techniques.
Eur J Oral Sci 2002; 110(3): 270-5.

Loguercio AD, Alessandra R, Mazzocco KC, Dias
AL, Busato AL, Singer Jda M, Rosa P.
Microleakage composite
restoration: foftal bonding and open sandwich
technigue. J Adhes Dent 2002; 4(2): 137-44.
Van Dijken JWV, Kieri C, Carlen M. Longevity of
extensive class Il open-sandwich restorations

in class |l resin

with a resin-modified glass-ionomer cement. J
Dent Res 1999; 78(7): 1319-25.

Van Dijken JWV. A 6-year evaluation of direct
composite resin inlay/onlay system and glass
ionomer cement-composite resin sandwich
restorations. Acta Odontol Scand 1994; 52(6):
368-76.

Tate WH, Friedl KH, Powers JM. Bond strength
of composites to hybrid ionomers. Oper Dent
1996; 21(4): 147-52.

Rusz JE, Anfonucci JM, Eichmiller F, Anderson
MH. Adhesive properfies of modified glass-
ionomer cements. Dent Mater 1992; 8(1): 31-6.
Sheth JJ, Jensen M.E, Sheth PJ, Versteeg J.
Effect of efching glass ionomer cements on bond
strength to composite resin. J Dent Res 1989;
68(6): 1082-87.

Subrata G. Davidson CL. The effect of various
surface treatments on the shear strength between
composite resin and glass-ionomer cement. J
Dent 1989; 17(1): 28-32.

Taggart SE, Pearson GJ. The effect of etching on
glass poly alkenoate cements, J Oral Rehabil
1991; 18(1): 31-42.

Guggenberger R, May R, Stefan KP. New trends
in glass-ionomer chemistry. Biomaterials 1998;
19(6): 479-83.

Leirskar J, Nordbg H, Mount GJ, Ngo H. The
influence of resin coating on the shear punch
strength of a high strength aufo-cure glass
ionomer. Dent Mater 2003; 19(2): 87-91.

187

Wiatcharaporn Kuphasuk, Pratchanun Chanchalermchai, Pisol Senawongse, Choltacha Harnirattisai



M

18.

19.

20.

21.

Dent J Volume 35 Number 2 May-August 2015

Kerby RE, Knobloch L. The relative micro-shear
bond strength of visible light-curing and
chemically curing glass-ionomer cement fo
composite resin. Quintessense Int 1992; 23(9):
641-4.

Farah CS, Orton VG, Collard SM. Micro-shear
bond sfrength of chemical and light-cured glass
ionomer cements bonded to resin composites.
Aust Dent J 1998; 43(2): 81-6.

Hinoura K, Moore BK, Phillips RW. Tensile bond
strength between glass ionomer cements and
composite resins. J Am Dent Assoc 1987; 114(2):
167-72.

Zhang Y, Burrow MF, Palamara JE, Thomas CD.
Bonding to glass ionomer cements using
resin-based adhesives. Oper Dent 2011; 36(6):
618-25.

22.

23.

24.

25.

26.

Watcharaporn Kuphasuk, Pratchanun Chanchalermchai, Pisol Senawongse, Choltacha Harnirattisai

Sneed WD, Looper SW. Micro-shear bond
strength of a composite resin to an etched glass
ionomer. Dent Mater 1985; 1(4): 127-8.

Tanumiharja M, Burrow MF, MJ.
Microtensile bond strengths of glass ionomer

Tyas

(polyalkenoate) cements fo dentine using four
conditioners. J Dent 2000; 28(5): 361-6.

Mount GJ. The wettability of bonding resins used
in the composite resin/glass ionomer sandwich
technique. Aust Dent J 1989; 34(1): 32-5.
Mount GJ. The tensile strength of the union
between various glass ionomer cements and
various composite resins. Aust Dent J 1989; 34
(2): 136-46.

Irie M, Maruo Y, Nishigawa G, Suzuki K, Watts
DC. Class | gap-formation in highly-viscous
glass-ionomer restorations: delayed vs immediate
polishing. Oper Dent 2008; 33(2):196-202.

188 Micro-shear bond strengths of glass-ionomer cements bonded to resin composite using different adhesives



