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71 vl Flipo, Starlight €0191.2™ AurysZ 283 FollA] 713 A 2490}

19709 B33 £ 0] 23 Zopol]l 2/0€ ol o &gy,

LM = 47 7180 L BANAL Fel, = L BAA AL B4
3151 SRS FE1e) 223 A B2l A
53 %30l) FAE 89 242 B2} EY

B R B A5t 2AE D vk, #EE B $Ede A2 339 FUAs % 9 A
39 S8 A2 712 fillere] Fejot B4, FRAAT, T .
BF2d7e 27lde A Sl ot A i
A 0] B 5 W Rel st I3 T3y Fo ddeg s F7L
I8 5 A= AL 3 1c)® } o]
HE AN AIRE 344-2 EE olF BAE 4854 G2 S A 71 diEe
Y3 W X Byt 0px| BfEt A E ARREE Zlo] &2 FEE o] &3 7 BA Tl
Tel : 063-850-1955 a2l 3] A v Do] Bt FAIRe] 2
E-mail : kwhlee @wonkwang.ac.kr WAoo g do] A3 319 At od Folo] X 5o 3l &

391



J Korean Acad Pediatr Dent 31(3) 2004

Aabr| v]E &2 Q1 WHo] EAIG[TPD E3F A7k A E4F
Zo| Zaso] Haf AlgglE o7k FAlelt)h. o F o=
golA 7t Aado g BH Fdd FAHI 3L 7HA|
Qo] B FHel o] &HAoY & 4 A =
o= el AR A AMEHA &3 Yo,

22 Add Zekzn} o3 F7|E ol3td Exiek A
el 71417389 ERER P4 E glowing plasmaZF-g Yo]
WEEH I 470nm FH9 tha F& PP A vl 24 &
HEn 2 F=7) 1000mW/cm? o] o2 F8A7HE FA 3]
@EA7| 31 ‘3“5—/‘}01] oE Z8o] W3yt A9 glrta vl
Aot @ B Fo] W Aol oz XA YuP.

71& F3719 4 2oV &Y Zh T ©EE FHEI
-‘Hsﬂ Light-emitting diode(LED)7} /A%t LED: %
< A5 el vEAREE AHEs FEEY X A8
g 9l 465nmell FFHl Yo Axe dsht =&
FAZ A2 BT} E AR F7to] ©E FEe)
& e glo] A& Agolut FHAE A3 FH L 7
U,

ANEE FE717F ddstA MEEan o 337 25 2
BEd whE @ 2T 7 FP7 wE FE= o B3
Ha A7 BEET). old Azle 8719 B4 e &
A FHA 2 Ao B9 ARAEE SHFoER
AFAQ FRAF TV el A= AEE o F87

e Rord ol

2o ot 2

Aol AHSE FEWNEe AT AEY dEAF T3
1 Optilux 360(Demetron, USA)#} ¢ut Zalt=u} ol 33}
719 Flipo(Lokki, France), A&E Ze=v} ola 7]
Aurys(Degre K, France), A%% LED% 37|19l Starlight
(Mectron, Italy), 2&¥ LED% $%7]1% Freelight 2
(3M ESPE, USA)E 5% A48t ch(Table 1).

Table 1. Light curing units

2. i
D ARL T mE 2= W3 =3

@ %371 light guide tipAlA 2] &=

W78 ALgsle] 428 23TE nFAZ] A, tA]
g 254 (Digitron 2088T K-type Digital Thermometer,
Digitron, UK)¢] K-type thermocouple probe® 2% ¢
o B4 golZg B F FF 2}7]-4 light guide tipE 4

3 FEEE ZARIEA A 258 ST

@ AlHgA Y] 2% 27

%7 2mm, 3mm, 4mme} EEE ZZ9 WA 4mme] T+
BE 5o 4 FEE FAS

K-type thermocouple probe& F2gt fel# 9o 71 2
22 Z1 Z47te] §EE Z=o #7(Z-100, A2 shade,
3M, USA)S st oAl A Feka8 9L F 374
ZAzAC wet FEFS 2ARPEA o 2EE 336
At

EE &% 2L X Ha 258 734 3T £
3 g HA SHAE A3 IR 5 SFA] 9 Hs A
Sk

e By

2) A3 1L B9 AR = 2%

AF [OH AZE 2mm, Smm, 4mm HEE 5= /\]?_73:
24M7F BoE Aol BT T AlHe] AT shde] mAA
£ Vicker s diamond indenter’} ¥2H¥ v|NA=ZH 7]
(MXT 70, Matsuzawa, Japan)Z AMH&dte] =331}, &
% 100gm, 34 %= 0.3mm/sec, acting period 1022 ¢&
S F31 400uE&E AV E A &89 Vicker s hardness
numberg AFEIIAL. AlHY] FUFHAA 73] o] 57&#’}
F Az A W F UHA S SRS Hde AE
sttt

Curing time Intensity

Curing unit Manufacturer Country (second) (mW/em?) Type
Optilux 360 Demetron USA 40 380 Halogen
Flipo Lokki France 5 1900 Plasma arc
Aurys Degre K France 5 1650 Plasma arc
Starlight Mectron [taly 40 90 LED
Freelight 2 3M ESPE USA 20 800 LED

392



3. EAlEH

AE$4 SPSS 10.08 ol §3t] FFZe] Aole) fol4
QAR 9 H 257 AFE (ANOVA/LSD) 2.2
942 0.05914 BRHR.

o
=
o

T

(e

. &

kS,
1. &8 | &0l e ZAlke| 25 WsH(Table 2, Fig. 1)
FH7] AN 233 2%E Fliport 52.94C& 744
ERI, I 52 Freelight 224 37.86Co102, Aurys
] 32.34C¢} Optilux 3609] 32.68T Akoldl] -3t xlo]7}
UAIL(P)0.05), Starlight7} 26.14C 2 7} gt
2. ZRP710l 2 2Tl Z8tA| 2= #3H(Table 3, 4, Fig. 2)

#72 FA whet AHEE 2mm FA M E Freelight 29)

Table 2. Temperature at light guide tip of curing units

Curing unit Temperature(C)
Optilux 360 32.68 £ 0.97*
Flipo 52.94 + 2.20
Aurys 32.34 + 0.84*
Starlight 26.14 +£ 0.17
Freelight 2 37.86 + 0.61

% Room temperature = 23C

Difference between indicating * was not statistically signifi-
cant (P>0.05), ANOVA/LSD

Hietaofx|msta|x| 31(3) 2004

32.74C% Flipo9 32.58TC7F #4zt gle] /M4 ¢t
Optilux 3602 30.68CS} Aurys9] 30.50C7} 522171 §lo]
I tholglen Starlight’} 27.92C2 7H8 2%t} Smm
FA A= Flipo9] 31.68C¢} Freelight 22] 31.56¢71 9
24 glo] 7Hg =$k3 Optilux 3609 30.28C+ Auryse
30.047% 22k glo] I theeller Starlight7} 27.68C&E
74wkt dmm FA N & Freelight 271 30.02C = 714
=33 flipo 29.12%¢, Optilux 360 28.92C, Aurys 28.10
¢, 223 Starlight 27.48C2] <ol Ut}

3. SE7|oll e 2T He| o|MZ = (Table 5, 6, Fig. 3)

g3 AR MARAEE 53¢ 23 2mmollAE Optilux
360°] 7Pg #=43 Flipo7t L thaol9l o™ Freelight 29}
Starlight7} fFARHAl 2 th322 YElG T Aurys?t 73 @
A velgth 28y 3mmelAE Freclight 27F 718 =4
B3 O oo 2 Optilux 360, flipo, Starlight, Aurys €
o]t} AmmolM = Freelight 27} 71 &4 Jelygw 21 o}

Fig. 1. Temperature at light guide tip of curing units

Table 3. Temperature at the bottom of taflon mold in resin curing

Curing unit Temperature(T)

2mm 3mm 4dmm
Optilux 360 30.68 + 1.03 30.28 = 0.16 28.72 + 1.06
Flipo 32.58 + 1.57 31.68 = 0.61 29.12 + 1.77
Aurys 30.50 + 1.27 30.04 £ 0.97 28.10 = 0.51
Starlight 2792 +0.23 27.68 + 0.46 2748 + 0.19
Freelight2 32.74 + 0.58 31.56 &£ 1.59 30.02 £ 1.33

% Room temperature = 23C
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Table 4. Results of inter-group comparisons examined by ANOVA/LSD

Optilux Flipo Aurys Starlight Freelight2
Optilux
Flipo * 1
Aurys *t
Starlight *t % 14 *t
Freelight2 * 1 t * 4 14

: statistically significant(p<0.05) in 2mm
t: statistically significant(p<0.05) in 3mm
¥ : statistically significant(p<0.05) in 4mm

B 2mm
B 3mm
W 4mm

Fig. 2. Temperature at the bottom of taflon mold in resin
curing

Table 5. Vicker s hardness numbers of top surface

B2mm
B 3mm
B 4mm

Fig- 3. Vicker s hardness numbers of top surface

. Vicker s hardness number

Curmg o Zmm 3mm 4mm
Optilux 360 93.66 + 3.75 91.56 + 1.29 88.56 + 2.78
Flipo 88.92 +4.82 85.16 + 1.25 79.42 + 3.45
Aurys 78.14 + 1.51 78.44 + 1.67 77.20 £ 2.16
Starlight 84.68 + 8.12 84.56 + 2.12 85.48 = 2.41
Freelight 2 84.84 + 3.52 93.60 + 10.15 92.30 + 1.53
Table 6. Resuits of inter-group comparisons examined by ANOVA/LSD

: Optilux Flipo Aurys Starlight Freelight2

Optilux .

Flipo Ty

Aurys R "t

Starlight *t $ ¥

Freelight 2 * ¥ t# *1¥ t%

*

: statistically significant(p{0.05) in 2mm
T : statistically significant(p¢0.05) in 3mm
¥ : statistically significant(p<0.05) in 4mm
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Table 7. Vicker' s hardness numbers of bottom surface

Vicket & hardness number

C - i f't —
L Z2mm 3mm dmm
Optilux 360 89.18 £ 3.42 90.12 + 1.65 70.46 + 3.34
Flipo 78.74 + 1.88 80.18 £ 1.44 5110 £ 1.44
Aurys 48.40 + 1.75 40.58 + 2.21 14.16 + 3.36
Starlight 69.78 + 1.52 67.94 + 3.29 40.18 = 1.10
Freelight 2 88.14 + 1.32 86.72 £ 1.12 76.18 £ 465
Table 8. Results of inter-group comparisons examined by ANOVA/LSD
— Optilux Flipo Aurys Starlight Freelight?
Optilux
Flipo *t ¥
Aurys ¥ 1%
Starlight *tE *t% Tt ¥
Freelight 2 T A T *t#
* © statistically significant(p<0.05) in 2mm
T : statistically significant(p<0.05) in 3mm
¥ : statistically significant(p<0.05) in 4mm
T
B8 7Y F3 dFe vAE 24EEE B4
7, A, wE3AR B3R £84 18, SR,
mamm S0, B8 24, A G| germiRgzal] 2Ade] 914
W 4mm o} A7), Bk F71e A TE T IS nRue.
a % 2P Y] e T 54 I 1 a3
940l Sakaguchi 578 299 A= 7 5 o=
A S Zevia 319eH, Lovell $2& ZA=rt 713

Fig. 4. Vicker s hardness numbers of bottom surface

+2.2 Optilux 360, Starlight, flipo, Aurys <=°]91t}.
4. S&71of| w2 izl stHe| n|ME=(Table 7, 8, Fig. 3)

A7 e MAAEE 23E 27 2mmelME Optilux
360°] 7} ¥3k3 Freelight 2, Flipo, Starlightse]iom
Aurys7t 71V @A JERGT 3mmell % Optilux 360°] 7}
Z A JeElg 1 O U222 Freelight 2, flipo, Starlight,
Aurys ol th. 23Y 4dmmell 4+ Freelight 27} 713 B4
YERG T 2 o2 2 Optilux 360, Starlight, flipo, Aurys
oAt
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Abstract

THERMAL CHANGE AND MICROHARDNESS IN CURING COMPOSITE RESIN
ACCORDING TO VARIOUS CURING LIGHT SYSTEM

Dong-Jin Lee, D.D.S., M.S.D., Kwang-Hee Lee, D.D.S., M.S.D., Ph.D,,
Dae-Eop Kim, D.D.S., M.S.D., Ph.D., Yong-Sook Yang, D.D.S., M.S.D.

Department of Pediatric Dentistry, College of Dentistry,
Wonkwang Dental Research Institute, Wonkwang University

The purpose of this study was to compare curing efficiency of newly developed curing units to traditional halo-
gen curing unit by measuring thermal change and surface microhardness according to curing light system.
Materials and mathods : The types of curing units were traditional low intensity halogen light(Optilux 360),
plasma arc light(Flipo), low heat plasma arc light(Aurys), low intensity LED(Starlight), and high intensity
LED(Freelight2). Temperature at the tip of light guide was measured by a digital thermometer using K-type
thermocouple. And after resin was filled to 2, 3, 4mm teflon mold, buttom temperature measured during curing.
After 24 hours, microhardness of top surface and buttom surface of each resin specimen were measured.
Results : The result of this study can be summarized as follows,
1. As measuring temperature of curing unit tips, Flipo is the highest as 52.4C, Freelight2(37.867T), Optilux
360(32.68C). Aurys(32.34C), and Starlight(26.14%C) were followed.
2. Flipo and Freelight2 were the highest similarly, and Optilux360 and Aurys were similarly next and
Starlight was lowest in temperature of buttom surface of resin mold.
3. Microhardness of top surface were generally similar, and Aurys was relatively low.
4. Optilux 360 and Freelight2 were the highest, and Flipo, Starlight, and Aurys were followed in microhard-
ness of buttom surface.
Conclusions : The results suggest that careful use of Flipo and Freelight2 might be able to cure greater depth
of resin composite and do not cause thermal problems than other curing units.

Key words : Curing light, Thermal change, Microhardness
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