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Table 1. Light-cured composite resin used in this study
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28w zolet Z42be] Omm, 2mm, 3mm, 4mm
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Zke) 2x7t AA vehd &t ol A¥eA= FTIRE ©
L3N Al AR Sol g W A F UEE 7} Al
oA Beld 953 ANEE w2 Agenn 48 2
18 538 #5879 FFAEE FTIRS o] &3t 43
i, YR AJA shgo N vAARE S5t AEAREe T
T Aole] B BAP T Lol i} st
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I. A7 E L gb
1. AFXW = (Table 1, 2)

g B5F Bz Z250(3M Filtek 7250, 3M
Dental products, USA)22 AFA1, A2, A3, A3.5E At
stom 7t Zolo] FE X BEHREE Foily] A AA
5mme| hole® 71 HIZE F3& o] 83std 7 0, 2, 3,
Amme] A2 A2

FE71E AR FREY VIFeR gEA F5T
XL3000(3M ESPE, USA)< AH&-3la, 8T
zn} ot 23817] Flipo(LOKKI, France)& AH8-3l9 Y.
719 % ZAS Y3 laser power meter(Power Max 600,
Molectron, USA)E B g =8 71239},

7+ TR 3 T AHY FFESEE FTIR(EQUINOXSS,
Bruker, Germany)i Z23sla, Hardness testing ma-
chine(Zwick, Ulm, Germany) 2.2 "A A=& &4 3I3it}.

rulo

o)

%
O%N g X
% B oo

Brand name Composition FillertVol%) E Shade
3M Filtek™ 7250 Bis-GMA, zircornia/silica Al A2, A3, A35
UDMA, BISEMA 60% T
Table 2. Light-curing units used in this study
Brand name Lamp Light intensity Manufature
XL3000 halogen 700 3M, USA
Flipo plasma arc 1998 Lokki, France
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2. A
(1) A1AA 2 (Fig. 1)

A7 5mm¢ holeg 717 HZE BSE |83l #38 &
A A5 YRR mylar stripS thn €A 35E 718k
Els
A&

o] %7 100+10#m<! %Ef‘é_i Zul8t 3 1 92 7} S
0, 2. 3, 4mm] A =L /A= AL A7 5748 A2
Aot

(2) 355 (Table 3)

H4 ABE BE F F 2 FH719 tipel AW g A

o =& 9X)AI1Z1 ¥ plasma arc #7191 Flipo2] mode 3
Z 32 2%S 19 A2 72 mode 6 3= FFE 29 A
P FOo 7 o] st

AT T s 93t T2A FFE120 XL3000
9 20x FHE A BEH ST A2 42 FRe

20,2, 3, 4mmY FFT< APt
zZt BER7)9 BEE FRAR FH8] AZARE AAG
Fxo] oxpHe +£10% el US Felskin.

(3) IR &3

=3 A& AR S Al A2, A3, A35 839 4 0,2, 3.4mm
o] T W= ARAHS oA Hardness testing ma-
chine® Test Xpert program< AHE-3l 20% F<F 200g9)
3t%% 718 ¥ Vickers hardnessE 433t

(4) FTIR ¥4 .

3 A AlEY AlgAZ el uet A28l FTIRE 3t
2= 7500~370cm™, AAE 8cm?, FALE G 3232 FAHEE
238l FFEE WEst] 29ER S A

AYPFHE 5H] AHE AMSstd FF A AlEH 22
Z7AE& A48t % F 2HERS Ao B/

© curing light tip

: fepron mold

" mylar strip

© composite resin for FTIR

 composite resin
samples of botton

moow>

. curing light tip
: composite resin for FTIR
: mylar strip

samples of surface

O W > m

Fig.1. Schematic drawings of prepared resin sample

Table 3. Experimental groups desngnated with different curing time and shade

Croup 1 Curing unit Curing time(sec) Shade ' Power intensity(mW/em®)
I 5 Flipo 3 Al 1998
I 5 Flipo 6 Al 1998
i 5 Flipo 3 A2 1998
v 5 Flipo 6 A2 1998
v 5 Flipo 3 A3 1998
W 5 Flipo 6 A3 1998
Vi 5 Flipo 3 A3.5 1998
VI 5 Flipo 6 A3.5 1998
H 5 XL3000 20 A2 700
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(standard baseline technique)& Alg3ke] A E- A 9] T} 213 we 38 = FRIAEE TAEn

1637cm™ A9 C=C 939 1609cm™ WIE C--C 92E (p€0.05), Zol7} 2mm7} gzl wel o a4zt o ZA U

248 T A ALE g4 o|FAY/ WIS gh o|FAY Epgon Aol Za FEAIN GG T AtoldlM e T3

9] ¥l-&S Fatnt. A|7¥o] 71 F 2 total energy’} B 62 FHNA BFIAEI}
232 (degree of conversion)& A Jehdd d2A 2379 FEFRT ) vy Ade
DC(%) =100 % [1~(Rpotsmerizes/ Runpaiymerized ) ) =u}l o= $3/|E 6% 23135t oA 1 7ol SALEHA o)
R=band height at 1637cm/band height at 1609cm™ HATHp>0.05). M7¢o] AlolA A3.52 W3] met FF3
< AHgste AT E #93 2lo] & HolA] FUtHp)0.05) (Table 6).

FTIRS o] &3] A4et 2382 TH|A
B, 9ol shgel AdelNe FREL
AR BRI EE VeI,

(5) BAEA

Z 28 3% 3% SPSS ver 10.0& AFE3Y] one-
way ANOVAS} paired t-test® ¥lwdlz mAA=9 FTIR
2 249 Y BAE ol ABAFE ojg3td ¥ wa
o™ Scheffed] tHEHARA 22 ALE AR AT

q Surface 2mm 3mm 4mm
]]I . 0;_ :Ilje ﬂl’ Depth

A A] Slelo] H H3 by
Z AR 0, 2, 3 4mm 3hdel welE Sz A Fig. 2. Degree of conversion among groups according to
SEEE Table 4, Fig. 29 2] Uelgon, zh oA gA depth

Table 4. Means and standard deviation of degree of conversion (%)

Thitkness Surface 2mm 3mm dmm
Group
| 42 22+0.41 39.22+1.49 36.51+0.64 20.83+1.26
I 50.84+0.95 4758+1.14 39.06+2.72 31.59+2.50
il 42.15+0.32 37.88+2.38 36.67+1.86 18.71£3.75
N 50.93%0.64 46.61+1.72 35.78+2.26 26.42+1.26
v 41.93+1.03 37.80+1.10 35.86+2.85 17.11£2.43
W 50.74+1.06 46.02+1.35 38.28+2.97 25.34+2.28
i 41.20+£0.74 36.57+1.73 35.30+2.66 1455+£1.79
kil 50.631+1.34 45.38+2.80 34.61+0.98 25.51+3.72
H 50.68+0.75 45.17+0.52 37.08+0.35 26.18+0.58

Table 5. Means and standard deviation of microhardness (VHN)
Thickness

Group Surface 2mm 3mm o dmm
I 96.80+1.30 71.40+1.14 54.40+3.21 45.40+4.56
I 101.40+1.67 77.00+£2.35 62.80+3.11 47.80+1.48
Il 94.40+3.97 70.80+1.48 53.4042.70 36.60+3.71
v 100.00£1.58 75.00£2.35 59.60+2.41 45.40+1.52
v 87.40+1.82 67.80+1.79 43.80+t1.64 29.80+2.05
Vi 99.40+1.67 75.60+1.67 51.60+2.70 34.801+1.48
Vi 91.20+4.32 63.60t2.61 42.60+1.82 24.00+2.55
il 101.00+£2.92 7460351 52.60+3.44 30.60+2.07
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Microhardness{VHN}

Depth

Fig. 3. Microhardness of groups according to depth

A0
2y

A ZF £Ao W nAAx Zh& Table 5, Fig. 3
° E FFEE ukgsle Aog JEHL npiv)
A2 F7hd uhe} vl E 2o} 2HAaE (p<0.05), T8
kol 71 TollA plHAEs} ZA] Vbt mat Al4de] Al
oA A3.52 Fojdd we}t 03} 2mmel e el fol7t ¢l
2p)0.05), 3mme} 4mm ZeololHE g Wk 2o

£ BAHpC0.05) (Table 7).

d3dol sl Beld 4 A9 3P e ol 8% B
el g3t A7 el AR 2o dohe FPEE
Sole JATE o o 24 54 e we gRAE

R TH(p<0.05) (Table 8).

Table 6. Statistical evaluation of conversion rate among groups

AT (mode-3) A2 (mode 3) A3 (mode 3) A3.5 (mode 3)
Omm 2mm 3mm . 4mm Omm 2mm 3mm 4mm  Omm 2mm  3mm  4mm . Omm  2mm  3mm 4mm
Omm
2mm * - * *
gmm * * _ * _ * _
4mm * * * * * * * * * * *
Al (mode 6) A2 (mode 6) A3 (mode 6) A3.5 (mode 6)
Omm' ~2mm 3mm - 4mm Omm 2mm  3mm o 4dmm Omm 2mm 3mm 4mm  Omm 2mm  3mm  4mm
Omm
2mm — * * *
3mm * * * * * * * *
4mm * * * * * * * * * * * *
~ Omm(mode 3) 2mm{(mode 3) 3mm(mode 3) 4mm (mode 3)
: Al A2 A3 A35 Al A2 A3 A35 Al A2 A3 A35 Al A2 A3 A35b
Al
A2 - - - -
A3 - - - - - - - -
A3.5 - - - - - - - - - * - -
Omm{mode 6) 2mm (mode 6) 3mm(mode 6) 4mm (mode 6)
i Al A2 A3 A3.5 Al A2 A3 A3H Al A2 A3 A35 Al A2 A3 - A35b
Al
A2 - - - *
A3 - - - - - - * -
A35 - - - - - - - - - * - -

by One-way ANOVA at significance level 5% (*p{0.05, - p>0.05)
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Table 7. Significance testing of mean microhardness of each group
Al (mode 3) A2 {mode 3) A3 (mode 3) A3.5 (mode 3)
Omm 2mm 3mm 4mm Omm 2mm 3mm 4mm Omm 2mm 3mm 4mm Omm 2mm 3mm  4dmm

Onun

2mm * * * %

SInm * * * * * ® * *

4mm * * * * * * * * * * #* *
Al (mode 6) A2 (mode 6) A3 (mode 6) ‘ ~ A3.5 (mode 6)

Omm  Z2mm 3mm 4mm - Omm: 2mm - Smm  4dmm  Omm 2mm - 3mm  dmm o Omm 2mm Smm 4mm
Omm

2mm * * * *
3mm * * * * * * * *
4mm * * * * * * * * * * * *
» Omm{mode 3) Zmm{mode 3) 3mm{mode 3) 4mm (mode 3)
Al A2 A3 A35 Al A2 A8 A35 Al A2 A3 A3B Al A2 A3 A85B
Al
A2 - - - *
A3 * — _ . * * * *
A3.5 — — — * * #* * * _ * * —
Omm(mode 6) 2mmi{mode 6) - 3mm{mode 6) 4mm (mode 6)
Al A2 A3 A35 . Al A2 A3 A35 Al A2 A3 A3S Al A2 A3 A35
Al
A2 - - - -
A3 —- _ _ _ * * * *
A3.5 - o — - _ _ * * . * * *

by One-way ANOVA at significance level 5% (* p{0.05, - p»0.05)

Table 8. Correlation coefficients between degree of conversion and microhardness

rho p value
Al(mode3) 0.789 *
Al(modeB) 0.918 *
A2(mode3) 0.840 *
A2(modeb) 0.941 *
A3(mode3) 0.837 *
A3(mode6) 0.939 *
A3.5(mode3) 0.835 *
A3.5(mode6) 0.956 *

by Pearson correlation at significance level 5% (* p<0.05)
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Abstract

THE COMPARISON OF POLYMERIZATION OF COMPOSITE RESIN INFLUENCED
BY CURING DEPTH AND SHADE '

Kung-Ho Choi, Ju-Hyun Lee, Ho-Won Park

Department of Pediatric Dentistry, Oral Science Research Center, College of Dentistry, Kangnung National University

Adequate polymerization is a crucial factor in obtaining optimal physical properties and clinical performance of

resin composite restorative materials.

The purpose of this study was to determine the effectiveness of shade and depth on dental composite resin

polymerized with plasma arc curing unit employing FTIR and microhardness.

From this experiment, the following results were obtained :

1. The light transmission and microhardness by mode 6 in plasma arc curing were similar to by 20 secs in
halogen light curing.

2. The experimental groups of Al, A2, A3, A3.5 were not significant difference to light transmission and mi-
crohardness on surface and 2mm depth, but were significant difference on 3mm and 4mm depth. Especially
light transmission and microhardness were small in darker shade and deeper thickness

3. Compared with depth cure, uncured monomer amount increased at more than 2mm depth.

4. The light transmission by FTIR and polymerization by microhardness were significant corelation.

Keywords : Transmission coefficient, Degree of conversion, Microhardness, FTIR
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