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Table 1. The tested nine light units
Unit Manufacturer

Cure Master A Nakanisi
Visilux 2 3M
Spectra Lite Pentron
Daylight Lamp Shofu
VCL 200 Demetron
Efos 35 Efos

~ Optilux Demetron
Translux Kulzer
Heliomat Vivadent

D sbd ¥ 54

Febz 24 7] (Optical Multichannel Analy-
zer, Princeton Applied Research Corp.) ¢l 7}
2] 7]of 25ume] Z.7]9] entrance slitz (.18%
9] £38% 7}x] = neutral density filter2 =
i‘ﬂi’- FzA7) 9] Aleto] filtero] =Al $]x)4]
70 o2 wEEs FA FolA 340nm—540nm

o Wlol &3t FAS $TE 20U},
2 #= 574
#x  &A7] (Metrologic Radiometer,

Metrologic Instrument Inc.)el 7z x]7]of 0.
18%<] F3-8% 7} & neutral density filter
5 Aztsty Fzabr) e Agg filtero] 24 ¢
A7) o e s BAe BB =AE9

2. 3l Hol2t A3 Zol” Hx &%

Visilux 2, Translux, Optilux, Heliomat,
Efos 355 5% #=xAlr1e} Heliosit, Bisfil
M, Durafill, Silux Plus S3} 7+& 4F 9] 35
g RIS ALsdc. (% 2).

A3t Zolg 2437 Asled hed B @
Moz Adg Azedr. 5 ¥+ 9l
459 24 T A 2 |
e
Mylar stripS 7|94 A4 A2 i
% oA Ssich BatelAe FPuz B
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Asti HzA7]7F Mylar str1p°l] HEE
oA 2027k =AE G (2F 1,2).

57kA] 7159 F2A719 4FFe S e
2 F 1000 A H & AlFsig o A|de] =g
< B33 Zd.

A
3 el

>

) 743t zle] &4
FHA g P2 dEy A48 24
1/(1 A 71 & (scraping) & Vernier caliper& A}

S5l YD F2Y A FAF SHIYe

-150 -



Table 2. The tested four composite resins

composite resin manufacturer shade* filler content (wt %) & size
Heliosit Vivadent 32 40  microfine
Bisfil M Bisco U 73  fine

Durafill Kulzer G 50 microfine

Situx Plus 3M G 55  microfine

* 32, slightly darker than universal
U, universal

G, gray

Table 3. Combination of light units and resins

Unit
Heliomat Visilux 2 Efos 35 Optilux Translux Sum
Resin
Heliosit 5 5 5 5 5 25
Bisfil M 5 5 5 5 5 25
Durafill 5 5 5 5 5 25
Silux 5 5 5 5 5 25
Sum 20 20 20 20 20 100
Mylar strip r Mylar strip
fa T , glass platg
// % Mylar strip
™ /
/ '/ﬁmm mold
/ Wi L / //
3mm = 7 glass plate

Fig. 1. Cross-section view
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Fig. 2. Longitudinal-section view
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Fig. 3. Location of measured points Visilux 2, Optilux, Efos 35 %o]giedd
Spectra Lite®} Transluxt 7} wrgko),
moAFMHH
2. B8 Zo| & A3 o8 HAx
1. olat 2% g 2z
1) 73 2ol
1) a3 22 A 4 (two—way ANOVA) A=, 2 3=z
97%%1 7\Fo| FzA 2 FE 2409 7HA % A7) 1% 2 o B3 Akl A8t 7ol
FohE FA7E ARsle S sk F 7t w7 AelE: 23t (p<0.01)
£t 29 4, 2% 59 2ok Visilux 28 83 A%l A Aol7} Au
%::: E'm\
-Elzn __5120
'_%‘“‘ Cure Master A _-§ 100 Visilux 2
= R0 & BH
R 2 &0
Z.«r xgw
0 A0 360 380 400 420 440 460 480 500 520 540 0 L_’un 360 380 AM) 420 440 460 480 500 520 S40
g WAVELENGTH(nm) E WAVELENGTHi{tnm)
%Iﬂ) %"""
£ 140, R
él e
:% 1" Spectra 1ite E.g ': Daylight Lamp
i ) : 04
X x4

U0 360 380400 420 440 460 R0 500
WAVELENGTH(nm)

520 540

340 380 380 400 420 440 460 480 500 620 540
WAVELENGTH(nm)

Fig. 4. Wavelength and relative intensity of each tested unit
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Cure Master A 93,463
Visilux 2

Spectra Lite

156,030

Daylight Lamp 131,194
VCL 200 101.089
Efos 35
Optilux 181
Translux
Heliomat 136,390

0 100 200

B Relative Intensity (no unit)
( ) Peak Wavelength (nm)
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Table 4. Mean curing depth (mm) and standard deviation by scraping method

Unit
Heliomat Visilux 2 Efas 35 Optilux Translux
Resin
Heliosit 2.64 £.0.07 3.03£0.12 2.72+0.11 2.86 * 0.09 1.46 *0.18
Bisfil M 2.89+0.73 3.54+0.12 2.85+0.16 3.39t0.21 2.11+20.22
Durafill 3.40%0.17 4.12%20.17 3.84 £0.21 3.88+0.12 2.62%0.21
Silux 2.54+0.12 2.98 £ 0.06 2.74+0.12 2.85+£0.10 1.78 £ 0.09
Mean * S.D. unit: mm

HHAAM 8] 7}A] A o
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Table 5.

Surface hardness (VHN) on longitudinally sectioned surfaces

Unit
Resin
Heliosit 0.1 (mm) 19.74 (3.30)  23.64(2.55) 19.56 (0.62) 23.10(1.06) 11.28 (2.14)
0.5 19.74 (3.34) 23.78(2.02) 20.14(1.80) 24.84(1.40) 12,42 (3.40)
1.0 17.24(2.48) 22.08(3.23) 18.00(0.88)  23.54(0.73) —
1.5 13.63(1.92) 18.64 (2.76)  16.94 (0.96) 19.66 (0.70) -
2.0 7.26 (1.25) 13.28(2.25) 12.74 (1.98) 17.28 (2.47) —
2.5 - 10.56 (1.81) 10.40(1.36) 11.16 (1.45) -
30 - - - - -
3.5 - - - - -
BisfiilM 0.1 42.76 (4.26) 57.54(5.36) 52.42(5.15) 61.48(4.05) 25.78(6.49)
0.5 43.70(3.18) 57.14(7.24) 53.06(6.72) 61.96(2.42) 26.10(2.90)
1.0 38.48(5.30) 50.76 (10.64) 47.94(7.01) 58.30(3.64) 19.74 (2.84)
1.5 27.66 (3.42)  43,94(8.32) 39.26(4.64) 53.82(5.94) 8.60(1.46)
2.0 18.52(3.58) 32.16(7.71) 26.42(6.03) 41.12(5.77) -
2.5 8.8(1.72) 20.08 (3.64) — 31.40(5.61) -
3.0 — 11.28 (3.44) - 30.42(6.43) -
3.5 — - - - -
Durafill 0.1 30.34(3.73) 33.32(4.34) 29.76(1.50) 23.80(0.61) 30.60(5.16)
0.5 30.52(3.12) 33.50(4.71) 28.48(3.29) 26.22(1.73) 30.04(4.56)
1.0 27.64 (3.67) 28.70(1.58) 29.98(3.47) 26.76(2.40) 26.76 (6.01)
1.5 28.06(3.44) 24.58(4.30) 27.14(2.23) 26.74(2.23) 23.22(4.52)
2.0 25.74(2.91)  24.10(4.91) 24.44(3.29) 25.38(1.47) 20.48(4.37)
2.5 20.28 (1.47) 19.34(3.87)  20.04(1.70) 23.14(2.24) -
3.0 18.96 (3.68) 13.44 (1.81) 13.80(2.80)  20.06 (2.05) —
3.5 - - - - -
Silux 0.1 49.22(3.54) 52.16(7.57) 58.38(2.26) 43.22(1.74) 30.94(9.55)
0.5 49.96 (4.68) 54.04(7.83) 59.94(3.19) 48.06(2.24) 41.52(6.19)
1.0 45.02(0.87) 50.58(5.36) 56.30(3.73) 45.60(3.81) 34.38(4.07)
1.5 39.84(2.61) 43.52(5.78) 45.72(3.68) 43.74(3.25) —
2.0 33.66(7.11) 37.78(4.97) 28.06(3.40) 35.79(2.49) —
2.5 — 26.80(6.39)  26.90(2.58) 22.10(4.02) -
3.0 — - - - —
3.5 — - - — —
Mean £ S.D. VHN: Vicker’s hardness number
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— ABSTRACT —

THE EFFECTS OF WAVELENGTH AND INTENSITY OF VISIBLE LIGHT
ON THE CURING OF VISIBLE LIGHT CURED COMPOSITE RESIN

Chae-Gyeong Lee, Bok Hur

Dept. of Conservative Dentistry, College of Dentistry, Pusan National University

The purpose of this study was to assess the effects of wavelength and intensity of light curing
units on the curing of composite resin.

The wavelength and intensity of nine units were evaluated with Optical Multichannel Analyzer
and Radiometer.

Two-part split stainless steel mold with a cylindrical hole-3.0mm in diameter, 6.0mm in
hgieht-was prepared.

After placing a Mylar strip between two parts, 100 specimens were made by inserting each
of four composite resins into the mold and irradiating for 20 seconds with five light units alter-
natively.

The curing depths were measured by scraping method and evaluated by two-way ANOVA.

And Vicker’s hardness measurements were made on the longitudinally sectioned surface at
0.5mm interval.

The results were as follows:

1. Visilux 2 showed a narrow spectral band within the effective wavelength in initiating poly-
merization and the highest intensity. Translux showed the diffuse spectrum of wavelength
and the lower light intensity.

2, Visilux 2 showed the highest curing effect in any composite resin and then followed by
Optilux, Efos 35, Heliomat and Translux. (p < 0.01)

3. Durafill showed the deepest curing depth in any light unit and then followed by Bisfil M,
Silux and Heliosit. (p < 0.01).

4. Maximum hardness values showed 0.Imm and 0.5mm under top surface and then gradually

decreased with depth.
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