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WA vlw Hrlste Aol
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I. A7ME

=3}
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1. BIZIAlE | Hix

ATFARE AHEE B R 54
. 7} AFe A mEd,
SureFil2 5mm, Tetric Ceram< 2.0mm, Z-100 A3=
2.5mme|™, FFFA TR B5F 4020t

Y7ol 3mm, FA7F 2, 3, 4, 5mmSl 2HdFH A 2E
moldell 2 A& FAs L #Ae Fhel celluloid stripS

o =
g 3

Table 13 Z

3=

NI, w7 2B A= ramp BEE
102%¢ 100mW/ecm* %8 1000 mW/cm®7H#A] &3 3F
Z71HH A st o 10259 1000mW/ecm’sE 53
31929, boost E=E 1027+ 1000mW/em®Z S38H3 2,
R 850mW/emE 20%3F 33t

T 1FEE A9 ¢hae BAsYh AR TR
gA A FA4A), 3% 29 2 =)ol BE
AETT 87l AlES AMEEl] F AlH & 384719

=

2.

EHOMZ S £

Vickers diamond indenter7} ¥-28 0472 =23 7] (MXT

70, Matsuzawa, Japan)E AH&-ste] #ZIA|H ] A 3} a1

&2 A% 287} (Optilux 360, Demetron,

9 AxE ZAs9t} 3% 100gm, 354% 0.3mm/sec,
acting period 1022 ¥&ES F31 400 &= 27| AS3}
o] Vickers Hardness NumberE ArZ3Ith, AlHe] $45F
Ao A 33| o] 4 HHE 243 T HFS o] 1] AHT S8
A8 A, APTD 4 AA F 49 L Hakg F3A
7 g AE 2HE Adstn U] 671 AlEY S 3
TS 7 879 SHAZ T
3. 7| 24
As

,E,_)H

st

= f=0 = KN
REAS ELUAE VED F 2LAT AoqelRT
‘;‘l %%E’E‘ﬂ' tZﬁ‘A]' %:‘—% %’5‘]—0:] zHJE_‘_ 1:7!_1 _‘_‘T‘_p.ﬂoﬂ tq__E_ /é"é;‘—r}
2 WA Aole] o9 E BH AT
I ATA
1. Mz 2zl 4H 4 (Table 3)

g A 2 Azl W2 Zole] Fo4E B, 74 2mm
oA Surefile FA=T3 rampiel boostwETH =9I (F
9]4% P(0.05, ©]3} $Y) Tetric Ceram< boostw] 7H
goron 7-100& EF70] 7P %1 1 o FAET,
rampT boostT9] el At FA 3mmalA Surefil
o] 7} &Sk boosto] 7HF Wekom™ Tetric Ceram
boostZel 7H ¥k Z-100L &7l /Mg 1 1 v
F7 =7, ramp¥ boostT9] &l
7 AmmelA Surefil& FAETH BT #9321 ¢
£ boost-ol 2™ rampwe] 7V Wil Tetric Ceram

Z7FE 70| rampd ¥ boostTET oW FHETH

hy
3T

KN
i=]
o
T

Table 1. Composite resin materials and instructions for use
- hade lanufacturer

SureFil k A

Dentsply, USA. 40seconds
Tetric Ceram A3 Vivadent, Liechtenstein 40
Z-100 A3 3M, U.SA. 40

tintensity
Conventional® 400mW/cm® 40seconds
High intensity*
Ramp (Two-step) 100 — 1000mW/cm? 10
1000mW/cm? 10
Boost 1000mW/cm? 10
Standard 850mW/cm® 20

# : Optilux 360, Demetron, U.S.A.
* 1 Optilux 501, Demetron, U.S.A.
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Table 3. Top surface hardness according to thickness, curing mode, and material

o

51.37+0.82a

tats| x| 28(3) 2001

Conventional 40 . 91.23+1.27a
Ramp 20 75.28+2.04a 51.35£0.83a 87.62+1.85b
Boost 10 70.1743.74b 47.5040.98b 88.28+1.35b
Standard 20 72.28+2 90ab 51.15+2.62a 93.18%0.64c¢
3mm Conventional 40 75.62+1.51a 50.02+0.71ab 93.43+0.54a
Ramp 20 76.42+2.87a 50.45+0.70a 87.17+1.22b
Boost 10 72.07+1.78b 46.02%1.17c 86.8210.94b
Standard 20 80.02+3.80c 49.00+1.09b 95.72+1.5%
4mm Conventional 40 75.30+4.04a 52.12+1.91a 92.77+0.92a
Ramp 20 65.60+1.64b 50.00%1.00b 94.50+0.33b
Boost 10 71.48+1.67c 49.30+1.23b 91.60+0.41c
Standard 20 75.93+4.72a 50.85%0.92ab 91.7720.94c
5mm Conventional 40 72.08+0.93a 49.75+1.68a 90.70£0.25a
Ramp 20 66.87+1.22b 48.98+0.95a 89.93+0.35b
Boost 10 69.97+1.70c 45.67+0.55b 89.48+0.73b
Standard 20 73.62+2.64a 45.30+1.19b 90.57%0.20a

Mean£SD, N = 6

Values in columns having the same letter were not significantly different (P)0.05).
Differences between composite resin materials were all significant (P<0.05).

Fig. 1. Top surface hardness according to ouring mode
and material.

EFT A7 AL Z-1002 rampe] 7P =9k 1

T2 FZET, boost ¥ EET oAt S Smmol
A Surefil F2 =78 EETo] ¥4 rampEe] 71 wet
o9 Tetric Cerame FZ ST rampiol boost?Z EF
TEY £33 7-1002 FAELH FEFO] ramp™T boost
TR &9

FAE £33 E A5EE E3sted B (Fig. 1), Surefil&
FETH 77| rampit @ boostTET} =93 Tetric
Cerame S =T rampwto] %91 1 thgo] TFFo|Y
20 boostwol 7H Bk 7-100& EFTI £ E0]
rampe# boostZ BT =4tk A8 AxE 7-1000] 71
F%3L 1 thgo] SureFil, Tetric Ceram®] 42019120 A #)
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Fig. 2. Top surface hardness according to curing mode
and thickness.

(Table 4, Fig. 2)

A Az FPAE BRAAE W 2 FACN FRE=gt
of #2lg 2tel7k glSdTt. ol A& Al A7l FAR k] Fol3)
A7k A7) e Al AEe] S TS W BE
AAZE AR Aspel71 & s, AAE AA SFR)7) 68~75
VHN Afolo] R F50} A9 thi5dt Z=E el

c
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Table 4. Top surface hardness accordlng to thackness and curing mode

18

2mm Conventional 40 72.67%16.90a
Ramp 20 18 71.42+15.57a
Boost 10 18 68.65+17.31a
Standard 20 18 72.21+17.79
3mm Conventional 40 18 73.02+18.36a
Ramp 20 18 71.34415.95a
Boost 10 18 68.28+17.40a
Standard 20 18 74.91+20.11a
4mm Conventional 40 18 73.39+17.31a
Ramp 20 18 70.03£19.00a
Boost 10 18 70.79%17 81a
Standard 20 18 71.72+17.5ba
5mm Conventional 40 18 70.84+17.26a
Ramp 20 18 68.59+17.27a
Boost 10 18 68.37+18.47a
Standard 20 18 69.83+19.28a
Mean+SD

Values in columns having the same letter were not significantly different (P>0.05).

Table 5. Bottom surface hardness according to thickness, curing mode, and material

"~ 60.55+3.08a

84.08+1.81a

45.70+0.99a ST,SZ,TZ
20 44 85+3.22b 31.90%1.16b 68.57£2.95b ST,SZ,TZ
10 35.60+2.42¢ 24.32+2.32¢c 72.43%+3.70c ST,SZ,TZ
Standard 20 52.50+4.51d 36.90+1.20d 83.50+1.27a ST,SZ,TZ
3mm _Conventional 40 43.65+2.93a 32.37£1.16a 61.93+2.23a ST,SZ,T7Z
Ramp 20 18.92+2.82b 14.38+5.12b 49.25+1.62b ST,8Z,TZ
Boost 10 14.83+2.03c 7.10+1.57c 34.33+1.28¢ ST.SZ,TZ
Standard 20 25.35+£3.99d 18.35+1.61d 56.28+2.09d ST,S7.TZ
4mm Conventional 40 12.62+1.56 (5.00 (5.00 ST,SZ
Ramp 20 ( 5.00# {5.00 (5.00 -
Boost 10 . (5.00 (5.00 (5.00 -
Standard 20 (5.00 (5.00 (5.00 -
5mm Conventional 40 (5.00 (5.00 (5.00 -
Ramp 20 (5.00 (5.00 (5.00 -
Boost 10 {5.00 (5.00 (5.00 -
Standard 20 (5.00 (5.00 (5.00 -

# : below the lower limit of measurement (5.0)

Values in columns having the same letter were not significantly different (P>0.05).
* : Significant difference between two composite resin materials (P<0.05) -

Values less than 5.0 were considered as 5.0.

3. XM=Y 2% 5t Z (Table 5) T3 EF o] EkA I T2 boostw, ramp-9] &o|At}.
T SmmelAdE Al A8 BF FAETe] P B3 1
ljrg—"‘ EEF, ramp, boostw?] &It FA AmmellA
E Surefild] FAETE AT YA RE T2 BE 5

VHN migte A &4o| 52| &Uth. T4 SmmolAe BE

7 F7 2 AR WE Aole] fol4dE B, A4 2mm
oA Surefil® Tetric Cerame F4=To| 713 ls%%b’— =
2 XFT, rampt, boostT9] ToldeH 7-1002 A=

ol
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Curing mode &

Table 6. Bottom surface hardness according to thlckness and curlng mode

CHstolx|ntats| x| 28(3) 2001

N ' Hardness Number

~ time (seconds) .
2mm Conventional 40 18 63.44+16.39%a
Ramp 20 18 48.44+15.81be
Boost 10 18 44 124-21.31b
Standard 20 18 57.41+20.10ac
3mm Conventional 40 18 4598+12.71a
Ramp 20 18 27.52+16.26bc
Boost 10 18 18.76+11.89b
Standard 20 18 33.33+17.16¢
4mm Conventional 40 18 7.54+3.7%
Ramp 20 18 5.0040.00b
Boost 10 18 5.00-+0.00b
Standard 20 18 5.00+£0.00b
Smm Conventional 40 18 5.00+0.00a
Ramp 20 18 5.00+0.00a
Boost 10 18 5.00%0.00a
Standard 20 18 5.00+£0.00a
MeantSD

Values in columns having the same letter were not significantly different (P>0.05).
Values less than 5.0 (the lower limit of measurement) were considered as 5.0.

Fig. 3. Bottom surface hardness according to curing mode
and material.

o] &3] =2 gt

FAY EFXNE S3stel 29 (Fig. 3), Surefil? Tetric
Ceram< F7=50] rampe % boostT BT} =Sk Z-100
< BF g Ajolrl gtk ARY AEE 7-1000) /M
F}A 2 thEo] SureFil, Tetric Ceram® €092 AR
2t Aol A 2mme} 3mmel A 2% fo)8k)

2T e

4 Mz £H
(Table 6, Fi

CQ

Al Agel 24X T

mlo

u] =A 2mmal A
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Fig. 4. Bottom surface hardness aocordlng to curing mode
and thickness.

74 =70] ramp™ R boostw B} ¥%1 =T XL
H 2 boosta# rampt H §-2l@k Zoly) gl A
3mmeolA =Tl 7 293 EFTo| boostHTh w4k
o FAE A SR E SR TS W AAFHoz
73 =ro] ramp™ % boostit U} =S4T}

5. 2Tl Szt Bl (Table 7)

Kol

e

C Rl
o FA 3t
3mme] 1

SA7F vl oA @A A frel gk Aol 7k 9Il
me 72t FRRCo| mE me:vlol 7P =Sk
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Table 7. Significance

of difference in hardness between resin thickness groups

Conventional Ramp
Top Bottom Top Bottom Top ~ [
a a a a a a a a
a b a b a b a b
a c a c a c a ¢
a c a c a c a C

Values in columns having the same letter were not significantly different (P>0.05)

ANOVA, LSD

Table 8. Significance of difference in hardness

between top and botto

m

o Thi Material i
2mm SureFil
Tetric Ceram * * * *
7-100 * * * *
Total NS * * *
3mm SureFil * * * *
Tetric Ceram * * * *
7-100 * * * *
Total * * * *
4Amm SureFil * * * *
Tetric Ceram * * * *
Z_IOO * * * *
Total * * * *
5mm SureFil * * * *
Tetric Ceram * * * *
Z_lOO * * * *
Total * * * *
t-test, 2-tailed
NS : Not Significant; * : P{0.05
6. 3|7 AHD} 51071 H| W (Table 8) e 22 Wgly Imm ZoldAE ZAMZL, FHA, $U9
Ao A e g3k wgkon 2mm o|dolAE Ao AL

A Azt sPEE vl {FYsHAl Aozt SY A 2 B9 72wt AT ] Agks wskthar efeh. whebA,
A 2mm, AETAM A ARE BT A9 A5A Z7 g9le PR FAolx 1 e FEFY AT Z
I, YA = BF #98 2o]7t dAUTt 7Zzoly shadet 2R AT J3kol Aria ™, B F

e 2mmE 2FHeA Lolof 3 1mmst o/dHolH,
V. &2 4 & 400mW/cm?elde] 52 717 Fhdo2 60537 Stk
ek a .

B3t 8o A2ap] AF V1B 20 e FEHRA B a2 JAelA Imm B2 R E ol A 6024
23 ARE /M F UxE SIS FEI] dojue Aol Z23ele AL 95o] & Ao AlgrlTte] golva HEx
o A3 B3Rl el A fe FEFo] #X Ao FaF AQ] o]do] Fate] A foE FEo Ax 7HAasA dot. ue
AT FEI AT 5 2ANE ook gk A Xolel A= A Ze AFAEL gL A7t Bt FAE YA S BFE2HET
Gz gHoz A A E 9 Y gdo Aol s o= WS 2AE gt} of2To| oA Fefzut
29 o5 ez IHALR AFHe Yo EiiE T olZA P} Fo] et Wi §- 2 FEF A2 FHAIRE
o] dojuit) ¥ oz F3Fe] A3 e B, AH S ©EA A F YA B R F3pEo] & ATt o
23 2 Hada) Jold & B3 7Hd FEE A% A4 =AM Wo| dojFogn WA HAPEE 37 EAlF ol UATH
2 o} A A Y 182 gl ola o] o] A AH| Zetze} olaF F37

Bzl FEdte G2 7|Ae 2050 A3t A7 L Zhol HAy) o] 71&E E2AY FFUE gAY 57t §L
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Abstract

HARDNESS OF COMPOSITE RESIN CURED BY HIGH INTENSITY HALOGEN LIGHT

Jong-Seok Park, Kwang-Hee Lee, Dae-Eup Kim, Seong-Hyeong Kim, Ho-Young Lee

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

The purpose of this study was to compare the effect of the high intensity halogen light (850~1000 mW/cm?)
with that of the conventional halogen light (400 mW/cm?) on the hardness of composite resin. Three resin com-
posites (Z-100, 3M, U.S.A.: Tetric Ceram, Vivadent, Liechtenstein: SureFil, Dentsply, U.S.A.) were filled in
the stainless steel moulds which were 4mm in diameter and 2, 3,4, and 5 mm in depth, respectively. They were
cured under the four different modes : (1) conventional mode, 40 seconds at 400 mW/cm?; (2) tamp mode, 10
seconds at 100 to 1000 mW/cm® plus 10 seconds at 1000 mW/cm?®: (3) boost mode, 10 seconds at 1000
mW/cm®; and (4) ‘standard mode, 20 seconds at 850 mW/cm®. The surface hardnesses of the top and the bot-
tom of the resin samples were measured with a microhardness tester (MXT70, Matsuzawa, Japan). The top
surface hardness was not significantly different among the curing modes. The bottom surface hardness was gen-
erally the highest in the conventional mode and the lowest in the high intensity boost mode. There was no sig-
nificant difference in the bottom surface hardness between the conventional mode and the high intensity stan-
dard mode in 2mm depth. The results suggest that the curing time of the high intensity halogen light (850
mW/cm?) should be at least 20 seconds to produce the equal level of the bottom surface hardness of 2mm resin
composite as compared to the hardness produced by the conventional halogen light (400 mW/cm?).

Key words : Composite resin, Light-curing, Halogen light, High intensity, Conventional

479



