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Effect of Indirect Resin Composite Color
on Early Microhardness of Resin Cement
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Abstract

Purpose: To determine the influence of the
color of resin composite restorative materials
on the early microhardness of the resin cement
used to lute indirect resin composite restorations.

Materials and methods: Four composite
discs (2 mm thick and 8 mm in diameter) were
prepared from four different colors of indirect res-
in composites (Adoro®) : Group 1, Transpa clear
1 (TS1) shade; Group 2, Al shade; Group 3, A4
shade; and Group 4, D4 shade. Six specimens of
Multilink® N resin cement were prepared in brass
molds (0.5 mm thick and 6 mm in diameter) for

each of the four experimental groups. All spec-
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imens in each group were light-cured through
differentcompositediscs for20seconds. Nineminutes
after the curing process the resin cement surfaces
were tested with a Knoop microhardness testing
machine. The means of the microhardness tests of
all groups were analyzed using One - Way ANOVA
and the Tukey multiple comparison test.

Results: The Knoop microhardness of the
resin cement was significantly influenced by the
color of the indirect resin composites (p<0.05).
Cured resin cement underneath the TS1 shade in-
direct resin composite disc exhibited the highest
mean microhardness, followed by the A1, D4 and
A4 shades, respectively.

Conclusions: The color of an indirect resin
composite has an effect on the microhardness of

the underlying resin cement.

Keywords: indirect resin composite, Knoop

microhardness, resin cement
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Figure 1 Show the disc specimens from Adoro®
indirect resin composite; A, specimens.
shades Transpa clearl, Al, A4 and D4,
respectively; B, stainless steel mold which
can be splitted in half (8§ mm in internal
diameter); C, outer stainless steel ring

using to hold stainless steel mold
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P Bluephase® Light-curing unit
P

Metallic Tube

—

Adoro® resin composite disc
Cover slip

Resin cement

Brass Mold
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Figure 2 Show the diagram of set-up for light-curing

of resin cement for early microhardness test

asedl 1 usavaauaznavzavianiildlunismaney

Table 1 Shows the composition of experimental

materials
Materials Company Composition
Adoro® Ivoclar Vivadent, | - Dimethacrylate (17-19 wt.%)
Liechtenstein - Copolymer and silicon

dioxide (82-83 wt.%)

- Additional contents:
stabilizers, catalysts and
pigments (<1 wt.%)

- Content of inorganic fillers:
64-65 wt.% /46— 47 vol.%.
Particle size: 10-100 nm.

Multilink® N Monomer

- Dimethacrylate and HEMA
Content of inorganic fillers

- Barium glass, ytterbium
trifluoride, spheroid mixed
oxide

- Approximately 40 vol.%

- Particle size is 0.25-3.0 um.
Mean particle size is 0.9 pm.

Ivoclar Vivadent,
Liechtenstein

iheanuudorzdugamadildninmzidoyame
§OAA8AIITIUUAAMNLYTUTINLUUNISIALT (One-
way ANOVA) fiszduanuideniudesa: 95 (p<0.05)
WelSaufisusnine@fidefuresiunuysussdy
raulndnlnedoudomiaRsanuudosdugamasesiu
PRITUTLUA LRSUTHUHUANUUANAIITENIINRY
AemMIlIsuiisudedonsiing g (Tukey multiple

comparison test)
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Figure 3 Early microhardness indentation of resin

cement
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Table 2 Show the average early microhardness of

resin cements and standard deviations in

experimental groups

The color of indirect
resin composites

Means of early microhardness
of resin cements (kg/mm?)

Transpa Clear 1 30.84+1.11%
Al 24.49 £0.56 °
A4 13.46 +0.31 ¢
D4 19.74 +0.36 ¢

Groups with different upper case superscripts are statistically
different (p<0.05)

=\ d
YNNI

meATeasiddenlimsiamensinmainuiase
Tndweslawiulaedzdouainmsinanuudos:iv
wmAuuun fasnndmsfnwwuimsindieisi
fansaldifieuiAssAensiniAndisen lndiwes-
lawduldangn’® esnnmainenuudoszdugame
wunywmsnzanlunmageudunuiiannuuisun
sududasliusonamisiliiAnsesnafidowmadnus
autaflenasiundesueeiifmiaies daumsiany
wivszdugamanuvininesadesldduiununasaudi
ATUVIIIIANT 3 fafuns®
Funuysnzisdunoulninlnsdouduuafeinis

(21)

TANUAUIDE10UDE 2 ARRUAT T LARZOIHANURUIAG

4 fafwnshuusnalnsoiuaulssndousoldmunsa

= (8)

foor1ude ANuMITDsTuIuYsuslsTuReuIndn

(22)

'
al |

nat 2 Dadwnsiinavildudsdeoiulddosas
M IANINUNAIANUUTITEAUFANIADBILITUTILURA
yiinudfenssuAuUNfefLes Wodosiuduonu
yinzsfunoulndnlnedouiinnumn 4-5 fadwnsdl
mrdosnifinnunn 2-3 dadwnsedsiiiadAmyne
adi” uilumaideasoiifosmgdninavesuasiisas
WuTuoTysazsdunenInAnlnedennfifunnseiu
ABANULTITTAUIRNATZEE AU NLITUTLUATHAUNAT
fsursTuAuLLdedLes SofonAnumtasiumy
yinzsfunoulninlnodend 2 dafiunsdoudosingg

goonulan

CM Dent J Vol. 35 No. 1 January-June 2014

TNTLHUA AU NAIAIBLEITINAVUUAIBAT
woiAnUAATeMIRefmauysaidionarulung 24
10 udlumopdfinudomatiatunuysazdiesu
Fundluudrdthednldnunouna 24 dalus Jeo19
WAnIgauiien1sinia (debonding) Tuszazusniu
1629

TUUALRARINLOULTIAITZULAUNLIRT 9 WITIATULIRN

FotunIAAYIASINIsRenldavaIINITTU

MM3neMTinUgATEMEEIIAN MUAILLZNTDIUTEN
18 ydunafisdudwudgsliifinuifsenemets
auysal flesnnnisfnmnidesnsnanuduiuiues
ANusI I lumsbiusoiusdunonlninaolugisdu
Fumdtnold fodumnrimsiaanuudefiamendsms
AaUARTenRemauysaikdealisnsaianuuen
fereesnNMIAnUARSE oM TINAULETIARIANS
meusonusdunoutnaRnfFmoiuled
mﬂwamﬁfﬁaﬂ%\iﬁaam%’uﬂuuﬁgmmuﬁaﬁ’jw u
sysnzsunoulninlnedeufidddmeduiinasdoniny
wdoszdurameaszaziuressfudiuud wuiduade
ANUUTITAUIRNIATZEAUTDILITUT U UALRARIALOY
unfigadlomensoniuiunuysnssdureulninlae
dauanTIuaw LAY 1 (30.84+1.11 kg/mm?) musie
f1o 1 (24.49+0.56 kg/mm?) &A 4 (19.74+0.36 kg/
mm?) uazfio 4 (13.46+0.31 kg/mm?) mus1AuL1g
i Ayeada (p < 0.05) WeawSeuifisuanudy

=

yosfistunaulndnazlalsazwud fnuawuaAfes 13

'
alaa v

fnooungn fNdaNuduNNTUINABRE 1 87 4 uncl

.. - \ . X(22)
19 4 AUNIAY ANNTANHINDUALIU

wuALaRe
ANNLDITTAVYINNIATZBAUTDILITUT L UANARAI DD
Iniind (Multilink® Automix, IvoclarVivadent, Liech-
tenstein) HIUFLLYIRzITTuADL N EANALiALYA 250
fi0 3 FodutunuysazisfurenTndadmiuysasiu
Tnense fiA13znine 16.75+0.78 s 19.37+1.15 kg/
mm? Taefifods:ninodio 1 waziie 4 1asmiidense
il uanelidiuiRuestunuysazsfunoulninlnodou
fisoruhazinasenisdooniusoouss (light transmis-
sion) 1EOLTTUTILUA LA LAy
mAseaseiinuinsdudiuudnelddunuysa:

saupeulninlaesoun:lnlslugiinsdesiuuosuse



Uy, AT U7 35 auil 1 w.a.-fl.e. 2557

LA Wy @vnuaniedes 1 Sanuudoszaugania
szozfunaiigailafisuduAfuasdooniuldtonidud
10 4 BonvAvsznouluiunuysazisfunoulndnlaedou
p:lalsudnzafhu i lumsideinmiendufoUsunm
2098130AunIn (filler) Uszuimuionn: 64-65 Tneh
win uwAszunnmeAuluduvaeUSInaEsT (pigment)
Alaluuda:d® Fofufofidnaronssesninuoousy
W19:1191ndInYesa1s] JosenndesiunsAnuly
sTureulndnlnedeuduluil (Sinfony™, 3M ESPE,
Germany) WUI1AMULTUYBIUNY (power density)
fdeoruisdunanlndninudguoud (translucent)

(26) = = | =
ﬂGLLﬂJﬁ]ZVLlI‘VlT]UﬂCI

FUNUR LAUNY TARARIANRIAY
AanAvoodndfisoduathodaey udamaimsily
sduronlnindinuiiuiifiinnn s uuauasdnsud-
Aoy linssekuweousans
namsfnwludunuysazisfurenininlnodes
215AnNRNE (Artglass®, HeraeusKulzer GmbH, Ger-
many) Afi&f0fu nuhdonareNnuEslunIses
H1P0gLEs aefie 1 dmsdesriuvesusounnnngn 4
uazdio 4 musey osnniaseananuiinvionnu

'
alala

83100008 (value) dnaromseiuvesudslnadniiniu

aaa

g iudedaonulaanniuazyiliiiaugasen

(28)

mMsnemlauinangnianuidauinninl® gsoanday

@ = . 22) 2
AuNIIAN®1YeY Guiraldo LLm:ﬂm:( ) NWUINTUITU

'
alala =

ysnzisdupeulniaiaminuen 250 fnfinnuiin (dark-
shades) vilsiusosooruliosnhanidanushe (light-
shades) Lﬁam%ﬂuLﬁamzwjmﬁiuﬂﬁjué’ﬂm (shade-
letter) eafu wenaniidodinmsfnwinmsdessiuues
wRRUweslALluwing (zirconia ceramics) WU
fo 1 LLmdaamulﬁumﬁQm (98.52mW/cm?) munae
7 4 (29.21mW/em?) uazdie 4 (19.21mW/em?)™
senAfpofuNIAnEIYes Peixoto unzan:™ lUszidin
FDUNINIINDINIUIDIUNINIUNRIELD T NG (glass
ceramics) WUfiANLMW 2 dafwns wnindie 1
ﬁ%aEJm:miﬁiadmuﬂa\mmﬁumﬁﬁjm (508182 5.51) Au
muRA 4 (Fepas 3.23) wazfie 4 (Soeaz 1.01) laans
faoruTnuAsinARgARYINNIAANTULEsTBITLIL

ysauzlaedon Asulwisnysazifinnudugosinuin

CM Dent J Vol. 35 No. 1 January-June 2014

nhdeurhlimsdesiuresusoiaiuldtosndt doms
feoruzosusofishoruiuiladenfinadomsnnmain
UanseIndweslswduvoosdudumd® Tnednfiany
ghemnnnusesesiuldnanhindanuia
ainmsAnsvienuatiosunuindululufianme
\denduAumMIIdensel iomausonuiunuysazsdu
poulninlasdauinmudniafes 1 dmanundoszau
WAMATEZAINNATTE 1 7 4 uazio 4 mudidy T
unainandngeunirwosiueuysasifinariliueg
gosruldunniues vildsnmmaAnufazenTng-
woslswdudululdmnanidnduiu dodudemunsn
na1lddrivesiunuysnsisduneulninlnadeud
ArofuiinadednsmaAnuasenlndweslaedu
ilasannissesriuwesuse lUSosdudundnaodiu 9o
nAMsAnmAua iR ldwuhimsfinuamang
wdorzdugameaszeziuilivnzaudamsldonumonain
wifimafnwinuhmanuidoszAuaamaszazdufinn
FuduiudiusanmainuAaseTndweslswduiinn
71" Godulumsldnustudmudmenatinasyiili
fisnnmaiaudasendweslswdu Aoinuiasene
Mroostuduwudlinniian delladofifinadesninis
AauAasenlndweslarduressduduudiuiinats
1988 19U AMUMITEsTuNL TreznaTlum o
14 Gooradnusieefimsfnwiseluluomaniiienisii

wszena ldouluneadinliiAads:@nsmngoegn

unesl
fetoddavesmiduluafoiinuiifuoodunu

yinzisdurenlndnlasdeutiudonaramanuudes:du

anAranstudiuddoduismaouiisuasnn

maAaUfnsenludmeslsdurensiudiuudisdeud

'
alala

ffian Tnedunuysazsfunsuindnlasdoudniiany
1o liduduusiiAinuudeszauganiauinna
FunuysnzisfunenIndalaedoudiinnuiia
FotunsiAnUAAseMInesmvessiudiuusiaiia
vumiieusssuduiumssiesdndudecldsunis
nszAudBus i nRsaneToai AR 8RS

wWaufasenludweslswdunmanza



Uy, WuRsns U7 35 auil 1 w.a.-fl.e. 2557

naAnsslsEAA
miﬁﬂ‘mﬂ%ﬁﬁlﬁﬁunuaﬁuwumﬁﬁﬂmﬂﬂm:
unwwnemans uninendodoslvd veveuamuTEn
gimdudin 1in Alvanueyenziiaaiieimafnwm
yavauAMimihiiesUfiRmaedasdanas maden
WENFuazimaManT ANAINEIAIEAT UMINede
Fooluad 53391 0.0M.A3.uUTE ADITIY UAT AT.SUWRNT

MERI3d K AUTnsmeiumsiiaziain

1PNEA1TONDY

1. Leinfelder KF and Terry DA. Indirect compos-
ite resin systems: A clinical material review.
Inside Dentistry [cited 2013 Apr 25]. Available
from: http://www.dentalaegis.com/id/2006/12/

indirect-composite-resin-systems-a-clinical-ma-

terial-review.

2. Blank JT. Scientifically based rationale and pro-
tocol for use of modern indirect resin inlays and
onlays. J Esthet Dent 2000; 12: 195-208.

3. Nandini S. Indirect resin composites. J Conserv
Dent 2010; 13: 184-194.

4. Soares CJ, Soares PV, Pereira JC, Fonseca RB.
Surface treatment protocols in the cementation
process of ceramic and laboratory-processed
composite restorations: A literature review. J
Esthet Restor Dent 2005; 17: 224-235.

5. Woo ST, Yu B, Ahn JS, Lee YK. Comparison of
translucency between indirect and direct resin
composites. J Dent 2008; 36: 637-642.

6. Powers JM and Sakaguchi RL. Craig’s Restor-
ative Dental materials. 12" ed. Philadelphia, PA:
Elsevier Publishing; 2006: 479-511.

7. Lee IB, An W, Chang J, Um CM. Influence of
ceramic thickness and curing mode on the poly-
merization shrinkage kinetics of dual-cured resin
cements. Dent Mater 2008; 24: 1141-1147.

10.

I1.

12.

13.

14.

15.

16.

CM Dent J Vol. 35 No. 1 January-June 2014

Giraldez I, Ceballos L, Garrido MA, Rodriguez
J. Early hardness of self-adhesive resin cements
cured under indirect resin composite restorations.
J Esthet Restor Dent 2011; 23: 116-124.

Arrais CA, Giannini M, Rueggeberg FA. Kinetic
analysis of monomer conversion in auto- and
dual-polymerizing modes of commercial resin
luting cements. J Prosth Dent 2009; 101: 128-
136.

Hofmann N, Papsthart G, Hugo B, Klaiber B.
Comparison of photo activation versus chemi-
cal or dual-curing of resin-based luting cements
regarding flexural strength, modulus and surface
hardness. J Oral Rehabil 2001; 28: 1022-1028.
Ozturk N, Usumez A, Usumez S, Ozturk B.
Degree of conversion and surface hardness of
resin cement cured with different curing units.
Quintessence Int 2005; 36: 771-777.

Ferracane JL. Correlation between hardness and
degree of conversion during the setting reaction
of unfilled dental restorative resins. Dent Mater
1985; 1: 11-14.

Imazato S, McCabe JF, Tarumi H, Ehara A, Ebisu
S. Degree of conversion of composites measured
by DTA and FTIR. Dent Mater 2001; 17: 178-
183.

VFAE WRUNAWAT §1TULNATINUAITIR WIVNe
MIIAMATOUANNLDS [cited 2013 Apr 25]. Avail-
able from: http://www.nimt.or.th/nimt/upload/
contentfile/sys-lab_magazine-217-449.pdf.
Cardash HS, Baharav H, Pilo R, Ben-Amar A.
The effect of porcelain color on the hardness of
luting composite resin cement. J Prosthet Dent
1993; 69: 620-623.

Arrais CA, Rueggeberg FA, Waller JL, de Goes
MF, Giannini M. Effect of curing mode on the
polymerization characteristics of dual-cured resin

cement. J Dent 2008; 36: 418-426.



YU.

17.

18.

19.

20.

21.

22.

23.

24.

VuRens U9 35 AUl 1 1.;.-31.6. 2557

de Paula AB, Tango RN, Sinhoreti MA, Alves
MC, Puppin-Rontani RM. Effect of thickness
of indirect restoration and distance from the
light-curing unit tip on the hardness of a dual-
cured resin cement. Braz Dent J 2010; 21: 117-
122.

IvoclarVivadent. 2012. “Scientific Documenta-
tion truly universal Multilink® N.” [cited 2012

Sep 1]. Available from: http://www.ivoclarviva-

dent.in/zoolu-website/media/document/3872/
Multilink+N.

Rueggeberg FA, Craig RG. Correlation of pa-
rameters used to estimate monomer conversion
in a light-cured composite. J Dent Res 1988; 67:
932-937.

95381 Tuersual, MIIAANUTIRNIATBINY
uazianiuAngIy Audased 1 uminefesoum
uATUNT; 2552: 3-21.

Burke EJ, Qualtrough AJ. Aesthetic inlays: com-
posite or ceramic?. Br Dent J 1994; 176: 53-60.
Guiraldo RD, Consani S, Consani RL, Berger
SB, Mendes WB, Sinhoreti MA. Light energy
transmission through composite influenced by
material shades. Bull Tokyo Dent Coll 2009; 50:
183-190.

Sarr M, Mine A, De Munck J, et al. Immediate
bonding effectiveness of contemporary compos-
ite cements to dentin. Clin Oral Investig 2010;
14: 569-577.

Bavbek AB, Goktas B, Sahinbas A, Ozgopur B,
Eskitascioglu G, Ozcan M. Effect of different
mechanical cleansing protocols of dentin for
recementation procedures on micro-shear bond
strength of conventional and self-adhesive resin
cements. Int J Adhes 2013; 41: 107-112.

25.

26.

27.

28.

29.

30.

31.

CM Dent J Vol. 35 No. 1 January-June 2014

IvoclarVivadent. 2012. “SR Adoro® instructions
for use.” [cited 2012, Aug 15]. Available from:
http://www.abdent.cz/download.aspx?dont-
parse=true&FileID=1.

Hong SO, Oh Y, Min JB, et al. Power density of

various light curing units through resin inlays

with modified layer thickness. Restor Dent Endod
2012; 37: 130-135.

Johnston WM, Reisbick MH. Color and translu-
cency changes during and after curing of esthetic
restorative materials. Dent Mater 1997; 13: 89-
97.

Tanoue N, Koishi Y, Matsumura H, Atsuta M.
Curing depth of different shades of a photo-
activated prosthetic composite material. J Oral
Rehabil 2001; 28: 618-23.

Duran I and Giiler AU. Light transmission of
zirconia ceramics with different colors and thick-
nesses. J Dent Sci [cited 2012 Nov21]. Avail-
able from: http://www.e-jds.com/article/S1991-
7902(12)00169-9/fulltext.

Peixoto RT, Paulinelli VM, Sander HH, Lanzo
MD, Cury LA, Poletto LT. Light transmission
through porcelain. Dent Mater 2007; 23: 1363-
1368.

Vandewalle KS, Ferracane JL, Hilton TJ, Erick-

son RL, Sakaguchi RL. Effect of energy density
on properties and marginal integrity of posterior
resin composite restorations. Dent Mater 2004;
20: 96-106.



A a2 e ) J ar
UT¥N JAAT 1967 97NA

13 amw;ﬂ 91 TINBINEIY ANN. 10310
Tm. 0 2542 1791 - 5, E-mail : schumit1967@schumit.com

Premiun  Quality
Wit
Amber Blister Foil
"Protieet fiiom Light sensitivity”

&

Huons

Medicaine 2%
Premium Quality Lidocaine 2% 1:100,000

BONDING SYSTEMS  GLass LeR Quadrant Universal LC
’ ;;:gsz;m icro Hybrid Composite

| == Barium Glass Technology

CALCIDENT 450

) Chameleon  Effect

‘ Willmann & Pein GmbH )X Cavex Holland BV.
[Dental

MADE IN GERMANY

WP Dental Cavex Holland BV.

0 Additional Silicone Amalgam Alloy

0 Glass-lonomer Cement Composite & Bonding

¢ Bonding System Cement

0 Pit & Fissure Sealant Outline Impression Paste
0 Fluoride Varnish Condensation Silicone

Helmut Zepf GmbH.

Dental Hand Instruments
Made in Germany

MADE IN GERMANY

Schumit 1967 Co.,Ltd.
\/

Distributor and Importer of Premium Quality Products for Dental and Pharmaceutical

#uons  Hwamu zerr 4 Enothoel AW St I s o o



