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Figure 1 Translucent silicone mold with central cavity
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Table 1  Description of cements, manufacturer and composition used in this study

Zinc phosphate Cement
Tooth Yellow

Batch number

Powder: 442783

Liquid: 101621-1
Nexus 3 DC

Clear

Batch number 7120585

Variolink Esthetic DC
Neutral
Batch number X56282

Variolink Esthetic LC
Neutral

Batch number Y07160
Panavia V5

Clear

Batch number 4C0022

Panavia SA
Translucent

Batch number 8N0106

Rely X Ultimate
Clicker
Translucence

Batch number 4034627

SS White,
Lakewood, NJ,
USA

Kerr Corp.,
Orange, CA, USA

Ivoclar Vivadent,
Schaan,

Liechtenstein

Ivoclar Vivadent,
Schaan,
Liechtenstein
Kuraray Medical
Inc, Tokyo, Japan

Kuraray Medical
Inc, Tokyo, Japan

3M ESPE, St.
Paul, MN, USA

Powder: Zinc oxide, Magnesium Oxide

Liquid: Phosphoric acid, Zinc oxide

Base paste: Barium aluminoborosilicate glass, ytterbium fluoride, ethoxylated
bisphenol-A dimethacrylate, urethane dimethacrylate, triethylene glycol
dimethacrylate, hydroxyethylmethacrylate, fumed silica,bisphenol-A diglycidyl
methacrylate, Ethyldimethylaminobenzoate

Catalyst paste: Hydroxyethylmethacrylate, Peppermint oil, Barium
aluminoborosilicate glass, ytterbium fluoride triethylene glycol dimethacrylate,
ethoxylated bisphenol-A dimethacrylate, urethane dimethacrylate, fumed silica,
bisphenol-A diglycidyl methacrylate

Base paste: Ytterbium trifluoride, urethane dimethacrylate, 1,10-decandiol
dimethacrylate, acetyl-2-thiourea

Catalyst paste: Ytterbium trifluoride, urethane dimethacrylate, 1,10-decandiol
dimethacrylate,

O, (X -dimethylbenzyl hydroperoxide

Ytterbium trifluoride, urethane dimethacrylate, 1,10-decandiol dimethacrylate

Bisphenol A diglycidylmethacrylate (BisGMA),triethylene glycol
dimethacrylate (TEGMA), silanated barium glass filler, silanated
fluoroalminosilicate glass filler

colloidal silica, surface treated aluminum oxide filler, Hydrophobic aromatic
dimethacrylate, Hydrophilic aliphatic dimethacrylate, dl-Camphorquinone
Initiators, accelerators, pigment

Bisphenol A diglycidylmethacrylate (BisGMA), triethylene glycol
dimethacrylate (TEGMA), 2-hydroxyethyl methacrylate (HEMA), sodium
fluoride, silanated barium glass filler, silanated colloidal silica, 10-
Methacryloyloxydecyl dihydrogen phosphate (MPD), hydrophobic aromatic
dimethacrylate, ydrophobic aliphatic dimethacrylate, dl-Camphorquinone,
Peroxide, Accelerators, Catalysts, Pigments

Base paste: silane treated glass powder, 2-propenoic acid, 2-methyl-, 1,1'- [1-
(hydroxymethyl)-1,2- ethanediyl] ester, reaction products with 2-hydroxy-1,3-
propanediyl dimethacrylate and phosphorus oxide triethylene glycol
dimethacrylate (TEGDMA) silane treated silica, oxide glass chemicals, sodium
persulfate, tert-butyl peroxy-3,5,5-trimethylhexanoate, copper (II) acetate
monohydrate

Catalyst paste: Glass powder, surface modified with 2-propenoic acid, 2
methyl-3-(trimethoxysilyl)propyl ester, substituted dimethacrylate
2,4,6(1H,3H,5H)-Pyrimidinetrione, 5-phenyl-1- (phenylmethyl)-, calcium salt,
1,12-dodecane dimethycrylate, silane treated silica, sodium p-toluenesulfinate,
2-Propenoic acid, 2-methyl-, [(3-methoxypropyl)imino]di-2,1-ethanediyl ester,
calcium hydroxide,

2-propenoic acid, 2-methyl-, 2-[(2-hydroxyethyl)(3-methoxypropyl)amino]ethyl

ester
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Table 1
Rely X Veneer 3M ESPE, St.
Translucence Paul, MN, USA

Batch number N986641

Super-Bond C&B
Clear

Batch number
Powder: RW13

Sun medical,

Shiga, Japan

Description of cements, manufacturer and composition used in this study (Cont.)

Silane treated ceramic, triethylene glycol dimethacrylate (TEGDMA)
bisphenol a diglycidyl ether dimethacrylate (BISGMA), silane treated silica,
reacted polycaprolactone polymer, titanium dioxide, diphenyliodonium
hexafluorophosphate, triphenylantimony

Powder: Polymethyl Methacrylate (PMMA)

Liquid: Methyl Methacrylate (MMA),4-Methacryloxyethyl trimellitate
anhydride

(4-META)

Catalyst V: SX13

Liquid monomer: RT11
Temp—Bond® Clear™

Clear

(Temporary cement: SC) Batch
number 6987800

Kerr Corp.,
Orange, CA, USA
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Figure 2 Fabrication and light activation of resin cement specimen
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Figure 3 Cured cement after removal from silicone mold




45 Khon Kaen Dent] ® Volume 24 &« Number 1# January - April 2021

aauaadiunuTasseudeluliaiidaes 15 Taamsoy
FunAToU 1M 10 FUABHTHAAS N ATIIAOUAN
WvearuNaeudIsneditisinatiled szuvuaa
(Digital Vernier callper Mitutoyo, Kawasaki, Japan) N9
VaduAuvessunaaeudionsradanouais lus
1ueiAI1NazideA 2000 N3N (2000-grit silicon carbide
paper; PACE technologies, Tucson, AZ, USA) Lﬂnﬁ@ 1199
dusenvindaniidioussanain n3didaleiud Tao
ANUNUIVBIFUNA TOUT Ta lddBaTinu MU 120,01
Haawasg fumﬁ"udadﬁ’wﬂﬁmi}ammﬁmﬁﬂmmﬂa
(Stereomicroscope; ML 9300 Melleechno Co. Ltd Saitama,
Japan) N1AIVY18 40 111 iileRauonFuUNATURT 0031
WsovlesoImeeeNIINNgY dusunageyumyugiiteh
Ta nazfaududuini¥esaz100 1d1udniugu
(Incubator; Contherm 160M, Contherm Scientific Ltd.,
Korokoro, Lower Hutt, New Zealand) ﬁqmwgﬁ 37 9361
waimea funa 24 $21us Aeushimsnaasy iy
nagouusluthnduiigagi 37 esruraided iunm
511 Mnthee Nz SR ANz A

L%ﬂmuéf (Lens cleaning tissue, Whatman International Ltd.,
Kent, England) udnhsunaaeuninudaznaasaai
TNUUURUIF UL DT (3x4 cm Digora Imaging Plate) A2
uomaay 5 ¥ulaehiudasiuiainlszana 2 Gaduns
maﬁﬂamazgﬁaﬁﬂmmm‘?uﬁuvlﬂ (Aluminium step
wedge) 1311R 89 (gﬂ‘ﬁ 4) Tﬂﬂzgﬁﬂawzazgﬁgﬁﬂuﬁﬁ
Svazidusutiulananua s vu Anaauainlany
pzgiiilouuSqniieeaz 98 (DHEF Inc, Taipei, Taiwan)
L‘]’}qu@iﬁl‘?uﬁmmguﬁu%u | fiadmas uazuaduiina
ATAZeIUNIAY 4 1aE 6 HadAT ANEIAL (gﬂ‘ﬁ 5)
AToULALITUITeS S Ui uezaT Al gasana1y
yatdurgudnat 54 Tadwas Awga 16 Haamas
Taoarunuvesunmiugnaufidunigudnaia 66
Tadwas uaznun 4 Taawas seafrsudiedluing
v041a18U1nN01159% (Beam limiting device) Farhumiu
prAT ANt ST IMuARIs Loz Az TEUITR4

o

nneir5ad 31U 6A) ladarenehsa@mdinuumiu
59931 (31 6B)

M ' v
sins  aulanzezgiidionnuuvwivla

Figure 5 Aluminum step wedge

1 Y . v '
Eﬂﬁ 4 Gﬁu‘Vlﬂﬁ’e)mmza11Tawx@zgmuﬂmmmuuu"lﬂﬁawuu
AT
Figure 4 Specimens and aluminum step wedge placed on the sensor
il 6

] Aaa A 2 A A A Y o 1o v adqg 1 Y ] o aa
ununaezAzanla NnaseuFunadeuuazan Tavzozgimeommuviiivla (A) thamois @ lddh I lumusessueznaan (B)

Figure 6 Clear acrylic hallow platform which covered the specimens and aluminum step wedge (A) Radiographic tube inserted into supported

acrylic platform (B)




46 Khon Kaen Dent] ® Volume 24 &« Number 1# January - April 2021

NNTUMBSITONFA101AT0IR1859F (Model Kodak 2200
Intraoral X-Ray System, Carestream Health, Inc. Rochester,
A a S _a a I Y
NY, USA.) 11 60 nlaTraq 7 Uaaueuil Areszezinat 0.211
N NTrezni1e 12 Taawas Yseuianmee59d91n
szuuneuiuaeiudrdin e @nla (gua 7) Tlds
T15un5uBUNA 1.41 (Image J 1.41, Wayne Rasband, National
Institutes of Health, Bethesda, MD, USA)'"” 39A1A210IN1 (Gray
v v v
value) Tunaazvuvesan Tavzezgiithoununiuiiula
Tag3an1nNINURAEIANUNNAIHUAND 60 71514
Aa A g’/ U = 3 o 1 o
Haawas niuldaunasiudumuaianumsadves
Y 1 Y
uaazvy 11A1A2130M1N 14919 Ma18N 10 AN U1K
Aunde udnihnnadradulfamsaeuien (Calibration
2 3 A v o Jda Y
curve) Fudunsuasgrumeniag duusIzudu
FEUINANUINWAZANNNUIVOL Tanz oz gilition Favy
IdaunmsvSeadulfansasuieunazaunisonnoy
v f ¥ v ' ] le
vintudamianum luiuiianavegyaninalsue sy
9 '
naaeY lagMuuaiunmIuIuAe 12.5A15190aa1a3
) 2 Y
wdasAnuseavesFunagoulmiuadiuuives
TanzogiiilowTasldaumsnndulsimsaouiion uda
a <Y Y o 3 = )
ansizndeyadie lilsunsudusagiioaieaea sy
22 (IBM SPSS Statics for Windows, Version 22.0. Armonk,
a 4 =
NY, USA) Tagiasizrianundsysuuuuniaaed (One-
way analysis of variance) a1 o UINVAIVLANAI
1 1 Y =1 a g a ad
serINnguaemaSouieuridoustianng (Tukey’s

. . { o i ¢ 9
multiple comparisons) Nizauanuietuiosas 95

H Vo o ' s ' A
N7 uaRIn D83 IFURIRIDENTHNUADIN 10 NN Az AY
v
Tangezgiionuuuiuiiula
Figure 7 shows digital radiographic image of specimens from 10

groups and aluminum step wedge.

Wa

msa3adulnamsaeuiay (Calibration curve)
HazaNMIAAeay 1NMITAAURdIANUNVSIF luuaas
H A A A Y o I
duvesan Tanzezglifloununiuiiulagnsaadraily
Wuldeamsaeuisunay ldaumsanuduwusisaduy
IZHINAINNWM HazANUHUIYed lanzezgition (31
A Ay ya
18) auMsnnnosh lane

Y—59.674

Y=103.9In(x) + 59.674 #30 x = e " 1039

1Y A0AIANUIN 1Az X ABAUHUIVDY
Tavizoygiitioy (Aluminium thickness value) 11710213
v
=y 19 1 o @ I
IMVDIFUUANS 10 gy WId1uI uaz I nadwiiilu
ANV Tarigpzgliition (115199 2)
4 o a L4 A
Werhmsinznauves lavzezgiitioy
areanuulsisiuvesdeyanuuniufen wazninw
1 1 U 9 = a g9 a a Jd 4'
HANANTENINRNGUAIEMIIToUNsUITIFoUTIAYNE N
sEAuANUFNUTpoaY 95 WuNFIAomHaduualal
Y
ANuRuSIidgeagauaziauinniussusiuudng 9
panduaied e lisdAyN1eana (p<0.05) tefiizan
Ea
MW FUFLUAYTAlane 9 WaadUH WUIUUNFaNT
a =) Jd A 0 = v A l A o o @
EUFUUA VAINNUNVTITGIga 08 130Tsd AN
aa Aa a A 14 a [ P
700 (p<0.05) VULNUTFUTIUUA 4 HAAN N NUAIY
NUSadTe9aIAe Naloasatommnnas 1aloasntod
' Y
miinduead  wiuded 1id uazwiunueaeg i Fand

@ o

a & : =< o o . 1A
4 Nammmuuﬁmmmm‘wuNmmﬂmaﬂuama"luu

€

o0 w aa 1 a A s =
gAAYNWADE (p>0.05) AIULTHFUHNUANNAINNUNDY
=

o y a I aa v
amganawsaieuduanurunveslanzezgiiion
A A Jou A a J A F R A s %
fo 3lsiondgoaniua nags lsonditios FaFmudana 2
4
panduaitiiinnuuandisedis luifeddgnieana
4
(p>0.05) uenIINLFINUI lofuouAFUOUNT LAz

S a = = =) 4 .
muveuMnaes lulanuiuaesadend (Radiolucent)




47 Khon Kaen Dent] ® Volume 24 &« Number 1# January - April 2021

Calibration curve for aluminium step wedge thickness
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Table2 Means and standard deviations (SD) of gray value and aluminium step wedge thickness of the tested materials.

Zinc phosphate Cement 236.046 + 3.660 5.429+0.141"
Nexus 3 192.416+7.175 3.595+0.250"
Variolink Esthetic DC 152.749+6.222 2.4529+0.148°
Variolink Esthetic DC 148.474410.598 2.36040.234°
Panavia V5 143.650+11.850 2.256+0.257°
Panavia SA 135.680+8.804 2.084+0.177°
Rely X Ultimate 99.948+10.540 1.4795+0.150"
Rely X Veneer 93.12412.929 1.3886+0.182"
Super-Bond C&B Nd* Nd*

Temp-Bond Clear Nd* Nd*

Nd* lignnsaasiedanld
Nd* Non-detectable
# Aonysilouny vinedlinnuuanasedis liihied Wy sadanszanisdnn p>0.05

# The same letters in the column indicate no statistically significant difference at p>0.05
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Radiopacity of 9 Clear Resin Cements and Zinc
Phosphate Cement

Prawatvatchara W* Sriamporn T** Klaisiri A*¥** Thamrongananskul N****

Abstract

The aim of this study was to compare radiopacity value of 9 clear resin cements and zinc phosphate cement. Ten group of specimens
were divided by commercial brand. Disc specimens (diameter: 6 mm and thickness: 1 mm) were fabricated by manufacturer’s instruction
(n=10). The samples and aluminum step wedge used as standard for radiologic analysis were placed on X-ray sensor. They were digitally
radiographed together and the digital radiographic images were then analyzed with ImageJ program. The relationship between the gray value
for each specimen and the aluminium step wedge thickness were plotted and transferred. The data were analyzed by One-way ANOVA and
Tukey’s post-hoc test at p<0.05. Zinc phosphate cement showed the highest radiopacity value among 10 dental cement groups. For the resin
cements, Nexus 3 demonstrated the highest radiopacity value followed by Variolink® Esthetic LC which was no statistically significant
difference to Variolink® Esthetic DC, Panavia V5 and Panavia SA luting. Moreover, Rely™ X Veneer was the lowest radiopacity value but it
was no statistically significant difference to Rely™ X Ultimate Clicker. However, Superbond C&B and Temp-Bond Clear showed radiolucent.
In conclusion, there were statistically significant among 10 groups of cement in which zinc phosphate cement showed the highest radiopacity

value.

Keywords: Radiopacity/ Resin cement/ Zinc phosphate cement/ X-ray
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