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— ABSTRACT

THE AMOUNTS AND SPEED OF POLYMERIZATION SHRINKAGE AND
MICROHARDNESS IN LED CURED COMPOSITES

Sung-Ho Park*, Su-Sun Kim, Yong-Sik Cho, Soon-Young Lee,
Do-Hyun Kim*, Yong-Joo Jang’, Hyun-Sung Mun’, Jung-Won Seo’, Byung-Duk Noh
Department of Conservative Dentistry, Yonsei University
College of Dentistry, Yonsei University®

This study evaluated the effectiveness of the light emitting diode(LED) units for composite curing. To
compare its effectiveness with conventional quartz tungsten halogen (QTH) light curing unit, the micro-
hardness of 2mm composite, Z250, which had been light cured by the LEDs (Ultralume LED2, FreeLight,
Developing product D1) or QTH (XL 3000) were compared on the upper and lower surface. One way ANO-
VA with Tukey and Paired t-test was used at 95% levels of confidence. In addition, the amount of linear
polymerization shrinkage was compared between composites which were light cured by QTH or LEDs using
a custom-made linometer in 10s and 60s of light curing, and the amount of linear polymerization shrinkage
was compared by one way ANOVA with Tukey .

The amount of polymerization shrinkage at 10s was

XL3000 » Ultralume 2, 40, 60) FreeLight, D1 (P<0.05)

The amount of polymerization shrinkage at 60s was

XL3000 » Ultralume 2, 60) Ultralume 2,40) FreeLight, D1 (P€0.05)

The microhardness on the upper and lower surface was as follows:

XL 3000 Ultralume 2 FreeLight D1
Upper surface 81.7(1.8)a 82.9(1.8)a | 79.5(1.3)a| | 79.7(2.7)a
Lower surface 79.9(2.2)a 76.7(3.9)b 74.0(1.3)c 73.7(2.8)c

It was concluded that the LEDs produced lower polymerization shrinkage in 10s and 60s compared with
QTH unit. In addition, the microhardness of samples which had been cured with LEDs was lower on the
lower surfaces than the upper surfaces whereas there was no difference in QTH cured samples.
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Fig. 1. Schematic diagram of custome made linometer

with sample in place.
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Table 1. Curing light used in the present study

Groups Curing light Type Curing time(sec) Manufacturer
1 XL 3000 (SN 700142) QTH 60 3M Dental Products, St. Paul, MN
2 Ultra Lume LED2 (SN 001963) LED 40 Ultradent, South Jordan, UT
3 Ultra Lume LED2 (SN 001963) LED 60 Ultradent, South Jordan, UT
4 Elipar FreeLight (939800004939) LED 60 3M Dental Products, St. Paul, MN
5 D1 (Experimental Product) LED 60 Biomedisis, Seoul, Korea

Z4zke] FzAI AN Yo 2o F=Z (Coltolux
Light Meter (Coltene, Altstatten, Switzerland) < ©|
&3t 48k

(2) DNEBE &F

7 2mm, & 3mm ¢ Teflon mold o 53
(7250) = ZHdata I} ofgf ®el| celluloid strip =
AAIAIZIAL, cover glass & BT Cover glass ¢ AlH
o Bmm Aol 4F9 FZA] (XL 3000, Ultralume
Led2, FreeLight, D1, Table 1)& $1XA17] 2, 242 %
ZAP)E o] &3t 6027t FERAF AAT. ZAE B A
AL mold oAlA Felste] W (F2AVIZ FH 717he-
) 7} ol A (FAP| 2 FE W 2)S Al 242 B4
ta Wo] 2~m S| b= d& Sl 7Y 1 Basiglh 7

< A} oA MAAEE AR SHFAE o
ot
oA
&

ol

etk 24 79 15709 A& g stadt. 7t
AT} ol o] n A =S| Ao & paired-t test
g o] gate] At on SIH e ofHdAN TS
Ao M2 nAAEY zolE B35 Hste] 1way
ANOVAS$} TukeyZ o]t}

U Ml oo mo
Sk o

il

I &=zn

72502 3%< LED #z2AP|9t 1%<] QTH 7171& ©]
g3l Batrle] Mezd & =43 AFE Table 29

T ) 2,37 4 5T

H
o
BN
o
|\
S
S
oN
i)
>
Ay
oftt
rlo
—
A

oAtk (P€0.05).
=723 XL 3000, Ultralume 2, FreeLight, D1 ¢ 3=
= 4z 730mW/cm?, 560mW/cm?, 330mW/cm?,

356

310mW/cm?® o]t}

(2) OB =

1

],

N
Sy

oA 72509] w7 =S} BAEA S Table 39 £
=3
o WA EE T 7t M2 Ao 7} gl
P e mAlA=E XL 3000)Ultralume 2)Free
Light, D1 9] %tk (p<0.05).

XL 3000 oA SAH2} ol zke] A A Ee] 2fo] 7}
AAA T U2 FeAs BE SIH ) n A=} ol
Hoh =9k} (p( 0.05).

1L
o, of, |
2

A
1o,

¢

fie

o[H Ho|x LEDE o] &3t HHRE F
3%, 6027t At 245 7 T F5Y
Heop 2 vepgon 37 1
37l X T 75 e T
om F3 FFo| AA dojgrie A
dojupA] Eeith= A& ofnl i,

FZAF A5 102 Bl Dot F3 59 &
2,3 1) 4,5 19 ol oA 7]
ot F2A19] B (Power density) 9t tiAld oz U3
ot LEDE o8& 3xAb e, =9 4 AAT, 7
B APl Hlgte] 470nm GG go] FaEof
Q7] wjiFol FEol vt &Aoo 2 B3RS
Z 4 Juhar ST, Fig. 2014 #3704l & 2t
WA FHTF0|, BE TollA], o] T Yeh=
FEET oS- G4 Yehu A A 7h7ke
£ Ueill= A & 7 Aok wabA 10231 =3
= 34 gozA B 27 FF F5FY
AH ez &8 4= gltkn & 4= gl=dl, LEDE ©] 43
o 3RS TN A5, dukAQl AR 2AP S

AR BET SR SRSl AA dojwten,

rE ol P
i ooft loh moh N >

b
Ay

J
F
ru



LEDE 0[83t ZElHFS| FZAIA, SatrF0 £=2 &, DMZ =0 23t o7

Table 2. Amount of linear polymerization shrinkage at 10s and 60s of light curing (um)

1 2 3 4 5
10s 6.56(0.92)a 5.14(0.85)b 5.61(0.65)b 3.56 (0.96)c 3.23 (1.0)c
60s 9.26(1.10)a 7.38(1.09)c 8.60(0.87)b 6.79(0.79)d 6.58(0.92)d

Table 3. Microhardnesses of upper & lower surfaces of samples

XL 3000 Ultralume 2 Freelight Experiment
Upper surface 81.7(1.8)a 82.9(1.8)a 79.5(1.3)a | 79.72.Na |
Lower surface 79.9(2.2)a 76.7(3.9)b 74.0(1.3)c 73.7(2.8)c

%

indicates different microhardness between upper and lower surface in the paired-t test at 95% levels of confidence

Different letters indicate different microhardness on the upper or lower surface at the 95% levels of confidence

Fig. 2. Change in the amount of linear polymerization
shrinkage versus time in 7250 that was light cured
with LEDs or QTH
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