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ABSTRACT
Power density of light curing units through resin inlays fabricated with direct and indirect composites

Hoon-Sang Chang'™, Young-Jun Lim', Jeong-Mi Kim?, Sung-Ok Hong'
'Department of Conservative Dentistry, Wonkwang University College of Dentistry and Dental Research Institute,
*Dental Laboratory, Wonkwang University Dental Hospital, lksan, Korea

Objectives: The purpose of this study was to measure the power density of light curing units transmitted
through resin inlays fabricated with direct composite (Filtek Z350, Filtek Supreme XT) and indirect com-
posite (Sinfony).

Materials and Methods: A3 shade of 7350, A3B and A3E shades of Supreme XT, and A3, E3, and T1
shades of Sinfony were used to fabricate the resin inlays in 1.5 mm thickness. The power density of a halo-
gen light curing unit (Optilux 360) and an LED light curing unit (Elipar S10) through the fabricated resin
inlays was measured with a hand held dental radiometer (Cure Rite). To investigate the effect of each
composite layer consisting the resin inlays on light transmission, resin specimens of each shade were fabri-
cated in 0.5 mm thickness and power density was measured through the resin specimens.

Results: The power density through the resin inlays was lowest with the Z350 A3, followed by Supreme XT
A3B and A3E. The power density was highest with Sinfony A3, E3, and T1 (p { 0.05). The power density
through 0.5 mm thick resin specimens was lowest with dentin shades, Sinfony A3, Z350 A3, Supreme XT
A3B, followed by enamel shades, Supreme XT A3E and Sinfony E3. The power density was highest with
translucent shade, Sinfony T1 (p € 0.05).

Conclusions: Using indirect lab composites with dentin, enamel, and translucent shades rather than direct
composites with one or two shades could be advantageous in transmitting curing lights through resin
inlays. (J Kor Acad Cons Dent 2010;35(5):353-358.)
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7184 %<9 Sinfony indirect lab composite
(3M ESPE, St. Paul, USA)% A4 88 5324
Filtek Z350 (3M ESPE, St Paul, USA), Filtek
Supreme XT (3M ESPE, St Paul, USA)E o]&3}o]
15 X 15 mm Z71¢] &7 AlEE 1.5 mme] FAZ A%}
AT (Table 1). A4 F5& H3Fd Q0 Filtek
Supreme XT9] shade guide®] 93 FAHE 5
o g 7B AZE AREshe W F 7] XS AHEshe
e AAste] B ApdA olE EQR Y AHS Al
stith. 7350 A3 A2 1.5 mm FA9 @z A|Hz}
Supreme XT A3B9} A3E] F 7HA Mz& 247 0.7
mm¢ 0.8 mme FAZ F 1.5 mm FA9 #7 AldE
AZket ek, Sinfonye] A% A3, E3, T12] Al 7k#] Az
£ 247 0.5 mm FAZ % 1.5 mm 49 &3 AHE
AZstant. Hzl AlE Az Al ARE 238 frefael £
gol|l~H 2 B55 2 23 54 (0.5 mm, 0.7 mm,
0.8 mm)9] feeler gauge (Niigata Seiki, Sanjo, Japan)
£ Adsto] 15 mm o2 HashA AAA & ¢
< AEA7)2 T EeldaH 2 283 fEuog vist
gt AlHe] FAE 240t feElHE ot 2027t
%3 (Elipar FreeLight 2, 3M ESPE, Seefeld,
Germany) ¢ & 2|37 Zejo~HZ2 55 A A L
Fego] A e Fio] SIEE 2024 o W F
3ttt the AxE F7HA o= ofn] A& HZl Al
AL e &8 a1, 71F9 feeler gauge Yol F7F
2 feeler gauges #olr FAE 243 T gl Az
o Hxle AEA7| Eeld|2EH 2 S5 feRog 7t
A3t = QoM A g2 FTFES . wlFl Al
FAZE 1.5 mm7b B wW7hA] $19] g2 wHEste] 7t Az

Table 1. Composition of the resin composites used in this study

Composite Manufacturer Organic matrix Filler Filler content
Filtek 7350 3M ESPE, St. Bis-GMA, UDMA, Zirconia/silica filler (0.6-1.4 #m) 78.5% by weight
Paul, USA Bis-EMA, TEGDMA  and nanoparticles of silica (20 nm)
Filtek 3M ESPE, St. Bis-GMA, UDMA, Zirconia/silica nanocluster (0.6-1.4 pm) 78.5% by weight
Supreme XT Paul, USA Bis-PMA, TEGDMA  and silica nanofiller (5 - 75 nm)
Sinfony 3M ESPE, St. Bis-GMA Aluminum glass and SiO: (0.6 #m) 50% by weight
Paul, USA

The composition of the organic matrix, filler, and filler contents was provided by the manufacturers.
Bis-GMA, Bisphenol A diglycidyl ether dimethacrylate; UDMA, urethane dimethacrylate; Bis"fEMA, Bisphenol A poly-
ethylene glycol diether dimethacrylate: TEGDMA, triethylene glycol dimethacrylate.
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7] (Cure Rite, Kerr, Milford, USA) 91l $1x1A]171 &
g2 F337] (Optilux 360, Demetron, Danbury,
USA)¢} LED #5371 (Elipar S10, 3M ESPE, St.
Paul, USA)E #5AA 7 el NS Foete 238%
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1.5 mme 0.5 mmT &7 #X AHS FAgt F5
719 FA=C] g B4 BAEA Z2aY SPSS
12.0K (SPSS Inc., Chicago, USA)°lA one-way
ANOVAZ o] &3] 1 Tukey HSD test® AHEA% 38}

A} (@=0.05).

2 1

1.5 mm9 #3 AAE T B35 A=
Table 29} 2t} Optilux 360 24 #35
£ 529 mW/em*Z 235001 7350 A3=Z A2+ g#
AAE T 3AEE 29 mW/cm Supreme XT
A3B+A3E & T3t J'LJ = 49 mW/cm®, Sinfony
A3+E3+T1E T3t FA4== 105 mW/em s 45
T}, Elipar S10 LED %387 H B7%=E 1320 mW/em®

rlr r1

Table 2. Power density (mW/cm? £ SD) of light curing
units through resin specimens of 1.5 mm thickness
7350  Supreme XT Sinfony
A3 A3B + A3E A3 + E3 + T1
0360 29+ 20 49+ 2 105 £ 3 529 + 4¢
S10 163 +4' 211 £ 5 332 +6" 1320 + 3
*The superscripts with the same letters are not signifi-
cantly different at @ = 0.05.

Control

2 Z3HRen 7350 A3E T3 3=
mW/cm?®, Supreme XT A3B + A3EE T3}t
211 mW/cm®, Sinfony A3 + E3 + T1& T3¢
= 332 mW/em’Z A=Y 8z AHS 5939
719 Bee Az 7350 A3°1W 7V wskon
Sinfony°llA 7}¢ =t (p € 0.05). 3], Sinfony= Al
g gzl AlAE £33 Elipar SIO«] J73EE 300
mW/cm” o] &+e] et
0 5 mm T HZ AHS FAd 539 A
T Table 3% 2t 2E #5719 dentin shade,
enamel shade, translucent shade®| ©&2 FH=7}
oA S7FFAS (p € 0.05). Optilux 3609 Fd=e
Sinfony A37F 7F& @tar, 7350 A3¢t Supreme XT
A3B o2 37kt en Sinfony A39 Supreme XT
A3BE SAA A7t Atk (p € 0.05). o2
Supreme XT A3E, Sinfony E3, T12.2 frol8tA 37
7t Z7FkAt (p € 0.05). Elipar S109] 7= %A
Optilux 3607 Zo°] Sinfony A3, Z350 A3, Supreme
XT A3B, A3E, Sinfony E3, T1 22 F7l8t%t.
7350 A39} Supreme XT A3BE A|9Jg BE Az A F
AR Feztol & HAt (p € 0.05).
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271 F5871< Optilux 3602 Ful€ F4= 547
oA 529 mW/em’Z 37859 2 mm A9 B2
50| BT A F de BAEE BT 28u 1.5
mm?| #Z AJHS Fg BREE 29l 7350 A3
A 29 mW/em’& tlzTel ¥ls] <F 5%, Supreme XT
A3B + A3SENA € 49 mW/em’Z vzl ¥]3] <F 9%,
Sinfony A3 + E3 + T1A4E 105 mW/cm?& thzd
Hg) < 20% H=9] S3FS FHAIZAT. 7350 A3lA
o] A3}= Prati 579 AFoN4 2.0 mm FA] S A

= T A9 F3gol 9 BAES 6%7HA s
‘3}" g AR fFAbstth =g, AHEEE d7ldA
7350 A3 & 712 AMz2 AZgk g7 AlHEY Supreme
XT A3B + A3E F 7I2] 22 A& g2 Aol 3§
= d ol FHAZL, Al 7] AxE 749 Sinfony

Table 3. Power density (mW/cm? & SD) of light curing units through resin specimens of 0.5 mm thickness.

7350 Supreme XT Sinfony
Control
A3 A3B A3E A3 E3 T1
0360 216 + 4* 224 + 4 267 £ 2 205 £ 7 321 £ 5° 363 £ &° 514 + 15'
S10 639 + 5" 642 + 6" 747 £ 3 596 + 11¢ 921 £ 3 1018 + 4 1349 + &

*The superscripts with the same letters are not significantly different at @ = 0.05.
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Supreme XT A3B, Slnfony A3, enamel shadeL
Supreme XT A3E, Sinfony E3, translucent shade$!
Sinfony T19] €22 B4=7} S7FSATt (p € 0.05). ©]

© #%19 translucency Aol A= A" & 9l
Shortall2 72500014 7z} Az w2 FFzlolE A3t
A3} translucency 9} 31]% of F3zlol7t 7et duaA
21o] translucency’} %<& incisal shade”} A3 shade®.t}
THZE Avka Baskyleh ek dentin shadetd el
A= Sinfony A37} 7350 A3Y Supreme XT A3BXETH
F7F=7F $kal Optilux 360 AH$ Al Sinfony A37F
Supreme XT A3BETU} B3 =7l foahA oo
Elipar S10 AH- Al Sinfony A37} Z350 A3, Supreme
XT A3BET 34 =7t frefshAl wektt (p € 0.05). vl
Z enamel shaded|A{= ZE J*%‘W oA Sinfony E37}
Supreme XT A3EETH B7=7F #9k0™ translucent
shade?! Sinfony T19] 374=7}F 714 =%t (p  0.05).
o] McCabe$} Carricke] 743 wkel o] 2749] o
#o| Sinfony®.th Z350°]4t Supreme XT7} 222 F3
Aol ofgt F3hge] Abge] An= 7350014 Supreme
2 B33l AT gL Aag Aog date 4 9lo

=
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27349 =Z7]E Sinfony7t % 0.6 m=z 735004
Supreme XT9| ZXIAET T3] sgois} o 71749
TERY Aol v A Ao Algdrh B0 w1k 9
oA e vke} Zo] Sinfonyel AHEHE #HZ 7129
translucency AH| = F3%o] ¥ AAS Foed of o
g2 S AR Atadrt

2 A7 gl Qo] shid Egdte e BAE
g 24317 S8l AR 58 g 713 gRes
A AAE A & G471 AlHE Frg g2

¢ LED #539719 34=s
oA &2 22 22 UE

137 Az B 7P‘] Mz A% 54
2 A G = 6o
o2 A Eﬂ{] A S T 238 BT 5
7FeFdet (p € 0.05).

2. Ao AbgH F F7o] Beg Mol dentin shade
Bt enamel shade’}, enamel shade®t&
translucent shade’t %35 © Bol FHAZ
(p<0.05).

3. A5A 24 FFrETe ELEH"ﬂ %"]% AL
= LED 353719 &3] 91
T8t (p € 0.05).

g @7 Qo] A2 Al dentin shade 3 7FA| ¥t o]
£317] Bt}= enamel shade9} translucent shade 5
BE ARl AT = BERU]E ARSSE EA <l
glo] o F3gs vl ol T F len ole
g7 Qo] apie] Ul ARMEES F5F A717] feld
Ao AgH

* AT EAH 0= Sinfony indirect lab composite$}

Elipar S10& Al g3)F41 3M ESPE #A1# of el &7 7+
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HPEH: 2 A A-5EE g3 (Filtek Z350, Supreme XT) 2 7138 @7 (Sinfony) &2 A 2He g7 Qlglo] & F
EE S5t g7l Qg ol & Hste Azxd uet FiE e FAEE S

o7 a2 X Y A3 Axo] g7l Qo] & Z350 A3 ¢ 7HA] M2 A& A2} Supreme XT A3BSH A3E F 714 A

22 AZG 5 o] &8t o Sinfony® A|ZAR] A|Ad] whek A3, E3, T1 Al 714 22 A&t F4% 1.5 mm

2 sttt &2 #5371 (Optilux 360)¢H LED #537] (Elipar S10)E o|&3to] #7l dgo] & Fashe 4%

£ FUe e = Cure Rite) 2 Z4st5ith. 2t gzl M27} 37 ee] Fal| vjx| = F3= L4 914l 0.5

mm FAZ G2 AHE A2 ste] FAEE S48

a2t 7350 A3 A& YAl Yol s g A Er} 7P HWaton, v =2 Supreme XT A3B9F ABE=R | 2teh g

71 Qdglo], 283 Sinfony A3, E3, T1SZ A& g7l o] £oz J74=rt fostA S7Htt (p € 0.05). 0.5

mme] 27 AJH-S Foet FAEE =3 A dentin shade! Sinfony A3, 7350 A3, Supreme XT A3B7} 7H¢ Wk

o1 enamel shade$! Supreme XT A3E, Sinfony E3, Z12]1 translucent shade?! Sinfony T1 2.2 F<JatA 57}

Tk (p € 0.05).

ZE: Y7l ol E AR A5 A A 5L gl AHEs] Boke 7]F3E @719 dentin shade, enamel
% Qleo] shoZ o] B F34E T F Y A& Alsdr
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