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The Comparison of Void in Different Types and Film Thickness of Resin Cements
under Scanning Electron Microscope
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Abstract

This research aimed to compare the amount of voids in different resin cements and different film thicknesses
in endodontically treated tooth restored with fiber reinforced prefabricated post. The research studied the voids
in different types of resin cements, which include Maxcem Elite (Kerr, USA), Rely X Unicem (3M ESPE, USA) and
Superbond C&B (Sun Medical, Japan) at 200 and 400 micrometer film thicknesses. After the sample were complete
polymerization, cut with the diamond disc, cleaned by ultrasonic and examined under scanning electron microscope
at 350X magnification. Maxcem Elite, RelyX Unicem, and Superbond C&B resin cement had significant difference in
the amount of void formation (p< 0.05). The resin cement with the most amount of void was Maxcem Elite, followed
by RelyX Unicem, and Superbond C&B respectively. Maxcem Elite and RelyX Unicem had large amount of small

size voids. Superbond C&B usually had large, interconnected voids. However there was no significant difference in
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the amount of voids under different film thicknesses of the resin cements. Different types of resin cements had

different amount of void formation significant difference; the amount of voids in different film thicknesses of the

resin cements was no significant difference; After the sample were complete polymerization. Unfilled resin, total

etch resin cement had less amount of void formation, yet the voids had multiple lobules and were interconnected.

Self-etch and self-adhesive resin cements with fillers had smaller voids with greater distance in between.
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Table 1 Mixing technique, composition and manufacturers of the resin cements used

Resin cement Mixing technique

Composition Manufacturers

Superbond C&B Hand mix Monomer: 4-Methacryloxyethyl trimellitate anhydrate Sun Medical, Shiga,
(4-META), Methyl-methacrylate (MMA) Japan
Catalyst: Partially oxidated tributylborane (TBB)
Powder: Polymethylmethacrylate

Maxem Elite Automix Liquid: Methacrylate phosphoric ester, Dimethacrylate, Kerr, Orange CA,

Acetate, Stabilizer, Initiator

USA

Powder: Glass powder, Silica, Calcium hydroxide, Pigments,

Substituted pyrimidine, Peroxy compound, Initiator, 67% wt

fillers (3.6 um)
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Table 1 Mixing technique, composition and manufacturers of the resin cements used

Resin cement Mixing technique

Composition Manufacturers

Rely X Unicem Automix

methyl-1,1[1-(hydroxymethyl)-1,2-ethanediyl] ester, reaction

Base: Silane-treated glass powder, 2-propenoic acid, 2-

3M ESPE, St. Paul
MN, USA

products with 2-hydroxy-1,3-propandediyl dimethacrylate and

phosphorous oxide, TEDGMA, silane-treated silica, soium per

sulfate, glass powder, tert-butyl peroxy-3,5,5-trimethylhexanoate,
72% wt. filler (size <9.5 um)

Catalyst: Silane-treated glass powder, substituted

dimethacrylate, silane-treated silica, 1-benzyl-5-pheyl-barbic-

acide, calcium salt, sodium p-toluenesulfinate, 1,12-dodecane

dimethacrylate, calcium hydroxide.

( RelyX Unicem )

[Superbond C&Bj

=5
TN

200 um 400 pm 200 pm
10 9u 10 $u 10 3u

™.

Light
cure 40S

N
—

N

400 um 200 pm 400 pm
10 3y 10 3u 10 #u

Room temperature 24 hrs

Uil 1

MITISEUNGUAIDENISTUTIGTIAILM 200 Uae 400 lulpsiuns iefnwidiuiu uasvuineserniamelindesdiannseudeinsim
meldndesganssaidiannsoudeinsIniiniaivere 350 i

Figure 1 Sample preparation of resin cement at thickness 200 and 400 micron to examination the number and size of void under

SEM at 350X magnification

nmsnseulviAaindmelsediulneudndudin (Ker,
USA) uagsladiandefidiu (3M ESPE, USA) HIUNNIRI8UES
feuasdidunusAay 425 wlunms feniesansuas
LED (Demi LED light curing system, Kerr, USA) 40 3un#i
suuy dugliesueuddueund (Sun Medical, Japan) Udey
Tudales sl aaungiivies 24 Hlus Mevdaunustudiuug
VLﬁtJ’mmaUmﬁqmmﬁﬁamﬁv 24 $1Tus Fuy nedeuth
Wfautsusnafanans Ingldidunseindounininyszuanu
(Diamond disk, NTI-Kahla GmbH, Germany) uwiaedlulasuewmes
(Micromotor, Perfectz 300 W&H, Austria) bazyinanudsane

sownsesdans-Tedinfianud 42 kHz (Prosonic ultrasonic
clear model 300MT) ¥utan 10 uri %umumaauﬁmumi
wlgnudnhunadounes neufnwinieldnassganssaml
Blanmspudninsm (Scanning Electron Microscope: JEOL
JSM-5610 LV, Japan) fifndavens 350 wih useduluii 15
Alalavt Tnenhdinduanilivuufuitusiu mntham
fif&svene 350 wh J,J'1ﬁmumﬁuﬁgﬂﬁm?{ama%’mmm 100
TalAsins Ausnadiunanswesduny PRI
mwma‘luﬁyuﬁ?%m?iau%'@%ammm 100 lallasiumns Yanfnsieuwa
5 lulasiuns 91w 20 éziaﬂuumé?qLLazLme’mﬁqgﬂﬁ 2

514  J DENT ASSOC THAI VOL.72 NO.3 JULY - SEPTEMBER 2022



Ceater of the sample super
imposed with 5 micro grid
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Figure 2 SEM image at 350X magnification, at the center of the image was selected for examination and 5 micrometes grids were

drawn to measure the diameter of the voids in resin cements.

sUfirumsAMNahinrnatazhiuaueseIna
Tngduununadurinaudnanseales nniAesnidu 3 nqu
il ndudl 1 vunaszwing 15 lalasiums nauil 2 auasearing
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NaN1SAN®EN
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N0 (A5797 2)
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Tunguil 1 Ae Tuwardushaudnans 1-5 lulasiuns indige
Tnglupumun 200 lalasiums wushuauneserniassd
guiesuaundeudd (Sun Medical, Japan) 23.80+5.37
wundudlavi (Kerr, USA) 148.80+23.01 uae Sladidnde i

(3M ESPE, USA) 114.40+9.67 wagluaiuvun 400 laulasiuns
guiesuaundaudd (Sun Medical, Japan) 22.80+8.05
wunuy- Blavi (Kerr, USA) 158.20+13.91 uaz Sladidnde e
(3M ESPE, USA) 111.80+11.68 feg1sdnwaizneseniad
sl Audiusin 3 wladirnumiun 200 uas 400 lalasiums
ﬁwmsdmﬁwﬂa”aaagamiﬂﬁﬁLﬁﬂmaudaqﬂimLﬂué’agﬂﬁ 3

nmsSeudisuaedesuvesesoinianisly
naufieavLTdL 200 wag 400 laulasiuns vousudiamd
ylasueurduound ulnudan uavilad nd eldudmeada
Krusal Wallis wuily is8udmudnsanuvdndstiniumn
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o

(p-value>0.05)
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Table 2 Number and size of voids for each type of resin cement in film thickness 200 micron and 400 micron

Resin cement 200pm (n=10) 400um (n=10) Mean

Group1 Group 2 Group 3 Group 1 Group 2 Group 3
(1-5um) (6-10pm)  (11-15pm) (1-5um) (6-10pm)  (11-15pm)

Superbond C&B 23.8045.37 7.60+1.26 12.80+2.10 22.80+8.05 7.40+3.60 17.40+7.97 14.71+8.91
(Sun Medical, Japan)

Maxem Elite 148.80+23.01  0.80+0.63 1.00+0.47 158.20+13.91 2.20+1.03 1.40+1.17 49.67+71.89
(Kerr, USA)

Rely X Unicem 114.40+9.67 3.20+0.74 0.80+0.63 111.80+11.68 4.00+1.33 0.60+0.52 39.57+53.62

(3M ESPE, USA)

FU 3 ednamaendasganssmidénnseuaonsinveasauunsiiniaens 350 i A) uindudamaamiiiay 200 lilpsiuns 8) Flad
1809 giudunumuiilau 200lulasiuns C) guiesueuddueudd A wuritdu 200lulpsies D) udndudanaarumunilay 400
lulpsins ) Sladl wnd giliGunanmaitay 400lulasiuns F) suiesvewdduoust nrumuiilsy 400lulnsiuns

Figure 3 Sample of SEM image of resin cement under 350X magnification A) Maxcem Elite resin cement at 200 micrometes film
thickness B) Rely X Unicem resin cement at 200 micrometes film thickness C) Superbond C&B resin cement at 200 micrometes
film thickness D) Maxcem Elite resin cement at 400 micrometes film thickness E) Rely X Unicem resin cement at 400 micrometes

film thickness F) Superbond C&B resin cement at 400 micrometes film thickness

A15999 4 N1SSHUTIUAREE SIIVIN DI AT IS TUTR 9T damTiaImmT 200 lulAsns 6agadi Jonckheere-Terpstra Test

Table 4 Comparison mean number of voids between different resin cement at 200 micron film thickness by Jonckheere-Terpstra test

Resin cement Mean+SD Sig.
200pm

Superbond C&B (Sun Medical, Japan) 14.33+8.22 0.00

Maxem Elite (Kerr, USA) 50.07+71.87

Rely X Unicem (3M ESPE, USA) 39.43+54.20
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Table 5 Comparison mean number of voids between different resin cement at 400 micron film thickness by Jonckheere-Terpstra test

Resin cement Mean+SD Sig.
400um

Superbond C&B (Sun Medical, Japan) 15.87+9.27 0.00

Maxem Elite (Kerr, USA) 53.93+75.39

Rely X Unicem (3M ESPE, USA) 38.80+52.93
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