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Tablel. Description of the curing devices used in thisstudy

=7 Al ¥ -& Leucite-reinforced glass ceramicel IPS
Empress Esthetic (Ivodar-Vivadent, Schaan, Liechtendtein)
shede ETCLS Aelatoich. ¢ Al Es 2334 7
AlH E Q1 RdyX™ Venegr (3M ESPE, &. Paul, MN, USA)
ShadeA3E AHE-5HSITH

49 © 2 = Quatz Tungsten Haogen (QTH) 35-3H7]
3M Curing Light XL3000 (3M ESPE, . Paul, MN, USA),
Light Emitting Diode (LED) 335-%}7] Elipa™ FreeLight2
(3M ESPE, Sedfdd, Germany), Plasma Arc Curing (PAC) %
Z317] Hipo (LOKKI, Lyon, France) Al| 7}A| & A&l th
(Tedlel).

2. AT

7k A Al A2

2174 18.0 mm, 7 0.5 mm, 1.0 mm, 1.5 mmgl wax
pattern=2- 2| AFato] 91413 F-2Hgk - nff =51 11, Leudite
reinforced glass ceramic?] 1PS Empress Esthetic shade ETC1
Ingot-2- pressate] Al A& A 2kl th. AL (DEER®
slicon carhide water proof aorasive paper, cc-100CwW)E- o] &
sto] Anfell oL, TA] Al ] S E digitd cdiper (Did
cdiper D, Girrbach Dentd GmbH, Durrenwey, Garmany)S- ©]
&-ato] gl

B

Fourier transform infrared spectroscope (FT-IR, Thermo
Nicolet, Wisconsin, USA)2] Attenuated total reflectance
acoesory (ATR)2F OMNIC Z 2 1888 o] 85} 3w
& 57 3l3ith ATRS] sampletray S 71 336}] ¢t 2l
AANAEES 27 5mmY g o2 X549 11, 3 A9
smpletray 9} #) %] AR Eo] A Al o] A e A

Light source Unit Curing time (sec.) Intengity (mw/cny) Manufacturer
QTH 3M Curing LightXL.3000 40 600 3M ESPE, S. Paul, MN, USA
LED Elipar™ Freelight2 40¢ 600 3M ESPE, Seefdd, Germany
PAC Hipo 6 1900 LOKKI, Lyon, France

QTH : Quartz Tungsten Halogen, LED : Light Emitting Diode, PAC : Plasmaarc curing
*Curing time of QTH & LED follows the manufacturer’singructions. *And curing time of PAC was preformed according to the previous study. Intensity

according to manufacturer.
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Fig. 1. Schematic illustration of the infrared spectroscopy set-up (cross
sectional view).

Tablell. Destription of the experimental groupsused in thissudy

Code Lightcuring  Curingtime(sec.) Ceramicthickness
Q05 QTH 40 05mm
Q10 QTH 40 10mm
Q15 QTH 40 15mm
L05 LED 40 05mm
L 10 LED 40 10mm
L15 LED 40 15mm
P05 PAC 6 05mm
P10 PAC 6 10mm
P15 PAC 6 15mm

QTH: Quartz Tungsten Halogen, LED: Light Emitting Diode,
PAC: PlasmaArc Curing
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Fig. 2. FT-IR spectra before (solid-line) and after (dotted-line) photopoly-
merization (an example from group Q10).
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Table V. Comparison of DC va ues (%) according to curing time among

Sumof Df Mean P groupsusing LED and 1.0 mm ceramic
suares square Time(s0) Mean (D) N

Light 4048477 2 2024239 919%  .000 20s 4014404 a 12
Thickness 335191 3 111.73 5078  .002 40s 4364(9) & 12
Light* thickness 16242 6 2707 123 295 80s 47933332 b 12
Error 2004471 132 2004 160s 4846 (283) b 12
Totd 256420.8 144 *Meansfollowed by digtinct |etter are Sgnificantly different at o= .05.
Corrected totdl 7450559 143
R squared = 0,610 (Adjusted R Squared = 0.578)
*Sgnificantly different et @ =.05
TablelV. Comparison of DC values (%) anong groups according to ceramic thickness and light source

Light Clear glass Ceramicthickness

1.0mm 0.5mm 10mm 15mm

QTH 45.74(248) Aa 4370(281) Aa 4367 (278) Aa 4366 (6.21) Aa

LED 47.71(1.81) Aa 4843(302) Ba 4364 (9.33) Aa 4567 (467) Aa

PAC 36.80(3.97) Ba 36.15(5.56) Ca 3317(532)Bab 3064(3.04) Bb
Number = 12, Sandard deviaion iswrittenin parentheses
QTH : Quartz Tungsten Halogen, LED : Light Emitting Diode, PAC : PlasmaArc Curing
*Meansfollowed by distinct capitd letter in the same column, and lower caselettersin the samerow, are Sgnificantly different at o= .05.
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Comparison of the degree of conversion of light-cured resin cement

in regard to porcelain laminate thickness, light source and curing time using FT-IR

Chi-Sung Yuh', DDS, MSD, Jee-Hwan Kim?, DDS, MSD, Sun-Jai Kim®, DDS, MSD, PhD,
Yong-Keun Lee*, PhD, June-Sung Shim**, DDS, PhD
'Graduate Student, *Clinical Assistant Professor, *Assistant Professor, *Associate Professor, Department of Prosthodontics,
‘Associate Professor, Department of Dental Biomaterials and Bioengineering,
Department of Dentisry, Graduate School, Yonsei University

Statement of problem: The degree of light attenuation at the time of cementation of the PLV restoration depends on characteristics such as thickness, opacity and shade of the
restorations, which interfere with light transmittance and, as a result, may decrease the total energy reaching the luting cement. Purpose: The purpose of this study was to com-
pare the degree of conversion of light-cured resin cements measuring by FT-IR in regard to different thickness, light devices and curing time. Material and methods: In the con-
trol group, a clear slide glass (1.0 mm) was positioned between the light cured resin cement and light source. The specimens of ceramics were made with IPS Empress Esthetic.
The ceramics were fabricated with varying thicknesses-0.5, 1.0, 1.5 mm with shade ETC1. Rely X™ Veneer with shade A3, light-cured resin cement, was used. Light-activation
was conducted through the ceramic using a quartz tungsten halogen curing unit, a light emitting diode curing unit and a plasma arc curing unit. The degree of conversion of the
light-cured resin cement was evaluated using FT-IR and OMNIC. One-way ANOVA and Tukey HSD test were used for statistical analysis (¢ < .05). Results: The degree of
conversion (DC) of photopolymerization using QTH and LED was higher than results of using PAC in the control group. After polymerization using QTH and LED, the DC
results from the different ceramic thickness- 0.5 mm, 1.0 mm, 1.5 mm- did not show a significant difference when compared with those of control group. However, the DC for
polymerization using PAC in the 1.5mm ceramic group showed significantly lower DC than those of the control group and 0.5 mm ceramic group (P <.05). At 80 s and 160 s,
the DC of light-cured resin cement beneath 1.0 mm ceramic using LED was significantly higher than at 20 s (P <.05). Conclusion: Within the limitation of this study, when
adhering PLV to porcelain with a thickness between 0.5 - 1.5 mm, the use of PAC curing units were not considered however, light cured resin cements were effective when cured
for over 40 seconds with QTH or LED curing units. Also, when curing the light cured resin cements with LED, the degree of polymerization was not proportional with the curing
time. Curing exceeding a certain curing time, did not significantly affect the degree of polymerization. (J Korean Acad Prosthodont 2009;47:416-23)
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