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EFFECT OF EACH LIGHT CURING UNITS ON THE MICROHARDNESS AND
MICROLEAKAGE OF COMPOSITE RESIN

Eu-Jin Jung *, Hee-Joo Lee, Bock Hur
Department of Conservative dentistry, College of Dentistry, Pusan National University

The objectives of this study was to evaluate current visible light curing units regarding microhardness and
microleakage. Fourty samples of composite resin(Z-250, 3M) were cured by different light curing
units(Flipo, LOKKI; Credil ,3M; XL 3000, 3M; Optilux 500,Demetron) in acrylic blocks. Microhardness
was measured using a calibrated Vickers indenter on both top and bottom surfaces after 24 hours of stor-
age in air at room temperature. Class V cavities were prepared on buccal and lingual surfaces of fourty
extracted human molars. Each margin was on enamel and dentin/cementum. Composite resin(7Z-250, 3M)
was filled in cavities and cured by four different light curing units(Flipo, LOKKI; Credi I ,3M; XL 3000,

3M; Optilux 500, Demetron).
The results of this syudy were as follows:
Microhardness

1. Flipo showed low microhardness compared to Optilux 500, Credil significantly in upper surface. Flipo
didn’ t show a significant difference compared to XL 3000.
2. The microhardness resulting from curing with Flipo was lower than that of others on lower surfaces.

Microleakage

1. Dentin margin showed significantly high dye penetration rate than enamel margin in all groups(p<0.05).
2. No significant differences were found on both enamel and dentin margin regarding curing units.

(J Kor Acad Cons Dent 29(1):58-65, 2004)
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Light source

Upper Mylar strip
Composite resin

r — T Acrylic block
Lower Mylar strip - ¥ ==

Glass plate

Fig. 1. Diagram of acrylic plastic mold showing light tip

in position over resin sample.

Table 2. The ratings of the dye penetration

Table 1. Light curing mode

Light curing unit  Intensity(mW/cm?)  Duration
Flipo 585+24.15 3s
1425+42.49 2s
Credil 1515+33.75 5s
XL 3000 880+25.82 20s
Optilux 500 695+28.38 20s

0
1

no leakage

dye penetration up to one-half the distance to axial wall

2 = dye penetration beyond one-half the distance to axial wall but short of the axial wall

3 = dye penetration? to the distance to axial wall

2) PAFZ (Microleakage) =% < 93t A &Wy
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7} & 247t Flipo& 5%, Credi | & 5%, XL 30002.2
202, Optilux 50022 203t F2ALE A3t
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Sof-Lex disc(3M Dental Product, St. Paul, MN,
U.S.A)Z dnfslict. BE AF X|o}E 4+1C9 55+1
€Y FxollA 2+ 3024 503]9] thermocyclingS A13
st 23S w34 A A (Orthodontic Direct
Bonding Paste, Bisco Inc, U.S.A) 2.2 B33 & 55
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gz} sl v A =S vwslH F2A]d] BAgle]
AR P A ] HAZBER] 7} frof kAl R%TH(Table
3).

Zepzutgte vwA] AlEe] W, S T A]
Credi[ ol <8 F3d B AlH9 w47 =7} Flipo
Hoh oot £ X5 Eoy, 2321 Optilux
5007 XL 3000¢] RIAAE Atold= §olgt 2o 7} 919
THTable 4).

nAZAE 5% A AH FHdA = Optilux 500
(85.14042.2944), Credil (84.805+3.0077), XL

Table 3. Microhardness of upper and lower surface

Surface N Mean=®Std.Dev  T-Value P-Value
Upper 40  84.310+2.3547 -11.09 (0001 *
Lower 40 78.964+3.8321

Ztzte| A7} ZElAS| DMZ =2t OM-FE0 O/X= &

3000(84.140+2.7392) 2183t Flipo(83.180+2.8655)
%o}, Optilux 500, Credi I, XL 30002 3] v]A4 =
= frofek Aol & YehliA] 29ttt Flipow Optilux
500, Credi Il Bt} frolstAl & v =425 YepS
oy, XL 30002 f<g Aol7h glleh. shH e XL
3000(81.050+2.5931), Optilux 500(81.035+
4.3230), Credill (79.635+4.9468), Flipo(74.135+
2.7551) 9t} st mIAAEE Credill, XL 3000,
Optilux 5007tellE EAA R 23 2jo|7} gilon
Flipoe ©& F2AP]d vla] folatA W& F25 B9
tH(Table 5).

2. 0jMFEL

=%
A 1A
FEZ gl Aot M ] nAFEFE Credill (1.7£
1.4944), Flipo(1.5+1.4337), XL 3000(1.2+1.3984),
Optilux 500(0.8+1.2293)9] o2 A7 Yeltoy &
AR o2 foldt Afol= §1TtH(Table 6).

Table 4. Microhardness of upper and lower surface cured by each light curing unit

N Mean+Std.Dev T-Value P-Value
Plasma Credi I 10 84.805+3.0077 956 0.014 *
U Flipo 10 83.180+2.8655
pper -
Halogen Optilux500 10 85.140£2.2944 183 0.0754
XL 3000 10 84.140£2.7392
Plasma Credi [ 10 79.635+4.9468 6.34 (0001 *
L Flipo 10 74.135+2.7551
ower -
Halogen Optilux500 10 81.035+4.3230 0.02 0.9846
XL, 3000 10 81.050+2.5931
Table 5. Statistical difference of upper and lower surface
Light curing unit N Mean S.D Tukey grouping *
Optilux 500 10 85.140 2.2944 A
U Credil 10 84.805 3.0077 A
pper
XL 3000 10 84.140 2.7392 A B
Flipo 10 83.180 2.8655 B
Optilux 500 10 81.050 2.5931 A
L Credill 10 81.035 4.323 A
ower
XL 3000 10 79.635 4.9468 A
Flipo 10 74.135 2.7551 B

* Different Tukey letters denote statistically different groups
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Table 6. The ratings of the dye penetration at enamel and dentin margin

Light curing unit N Mean S.D Tukey grouping *
Flipo 10 0.1 0.3162 A
B Credi [l 10 0.0 0.0000 A
namel
Optilux 500 10 0.0 0.0000 A
XL 3000 10 0.0 0.0000 A
Credill 10 1.7 1.4944 A
Dentin Flipo 10 1.5 1.4337 A
XL 3000 10 1.2 1.3984 A
Optilux 500 10 0.8 1.2293 A

* Same Tukey letters denote statistically same groups
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Fig. 2. Microhardness of upper and lower surface
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Fig. 3. The ratings of the dye penetration at enamel

and dentin margin
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