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— ABSTRACT

Joon-Sok Na, Sun-Wa Jeong®, Yun-Chan Hwang, Sun-Ho Kim,
Chang Yun, Won-Mann Oh, In-Nam Hwang

Dept. of Dentistry, College of Medicine, Seonam Unioersity*

EFFECT OF LIGHT SOURCE AND SHADE ON DEPTH OF CURE OF COMPOSITES

Dept. of Conservative Dentistry, College of Dentistry, DSRI, Chonnam National University

Results were as following.

groups, Vickers hardness decreased (p<0.05).

Key words : Curing depth, Plasma Arc, LED light

Purpose of this research is estimating polymerization depth of different source of light. XL 3000 for halo-
gen light, Apollo 95E for plasma arc light and Easy cure for LED light source were used in this study.
Different shade (B1 & A3) resin composites (Esthet-X, Dentsply, U.S.A.) were used to measure depth of
cure. 1, 2, and 3 mm thick samples were light cured for three seconds, six seconds or 10 seconds with
Apollo 95E and they were light cured with XL.-3000 and Easy cure for 10 seconds, 20 seconds, or 40 sec-
onds. Vicker’'s hardness test carried out after store samples for 24 hours in distilled water.

1. Curing time increases from all source of lights, curing depth increased(p<0.05).
2. Depth (that except lmm group and 2mm group which lighten to halogen source of light) deepens in all

3. Vicker's hardness of A3 shade composite was lower in all depths more than Bl shade composites in
group that do polymerization for 10 seconds and 20 seconds using halogen source of light(p<0.05), but
group that do polymerization for 40 seconds did not show difference(py0.05).

4. Groups that do polymerization using Plasma arc and LED source of light did not show Vicker's
hardness difference according to color at surface and 1mm depth(p>0.05), but showed difference
according to color at 2mm and 3mm depth(p<0.05).

The results showed that Apollo 95E need more polymerization times than manufacturer’s recommenda-

tion (3 seconds), and Easy cure need polymerization time of XL-3000 at least.

[.M 2

2TTY Bgullo] HeE ol F &4, 71AA 2 Aln)

Hoz e waol goigon 1 4§ W7 ¥z 37}
A 5k B3GR AGAAE ALY e 24
A F29 e 7% He w4

YA 43S AN 24 B JEE A B
o] Aol ol sldl oA 7 AL o8P 5
WSl g5 9ot

ARl ZHAEA F8Y EdRe 2 Bis-GMAzZ
£2]%& bis-phenol-2 bis(2-hydroxypropyl) methacry-
late®t TEGDMA (triethylene glycol dimethacrylate) 2
TR o Frtdoz FHNAIA camphoro-
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quinone® AkAtole] T o} it} BZAW oA LA
¥ 468120 nme ¥ F/HAIA ! camphoro-quinone
oluf O & diketone triplet Al A3} A|A A&
32k opla} B35 AHeted A goEE ATt o &
f godzo] #7 dFA Y o]FAF(C=0)F A =
, o|FARY AA F st} AL o7 Hol = &
FoAz7} = o2 A9 & o2 F3sA "o,
ZFHY EHRY TS H8 g2 ZHUEE A
Sste &2 o] L Pt AREE 0] §ir}. o 300~
1000 nme| 3742 7F LS BAA)7)3, o] F 470 nm
T S 7R Y B5HE B FMAA
£ 243 A, ey 24 M ZE ALSShe FRAL
71E SAFS AHE Al ol 274, WA] 502 Qg 7}
o|l=f WA 7Y FBEH" o] EFH FHE L]
ZHaeb HBE 3714 Ao E9) 27 Fasi®,
32 2 Fde st Selent ofa FA7 LED
(Light Emitting Diode) #920] 2/H=ct. Fehxv}
o7 FY¥& A=(Xenon) 7ka2 YR FZo] F HF
Abole] dojubz o} E AR, o] WE 1000 mW/
m’ ©]39] B BAEE 73 YoM FHL AT el
1

Bl

b

o

3
A9 YA FRA 2AMCE 328 Fs

Table 1. Composition of Esthet - X

1990 t) Zwto) A74€ LED & 14 2700 o)
ole] Aol AMEHol & Aoz A o] MR WA
3k 9& o) &3it)l. o]+ Gallium nitride LEDoA] 24
¥ 400-500 nm¢} 34| metd g FRo) 2k Zajy
HA=E o] 83| A& st FFEF B g FHA
PP LED 39€ o] 4 32 e & o] A9 glo
o, QEi7F B2 glu, FEe £ ARtez g=A U,
AzAe LEDE AHste F387100A e A Av)q)
T EFsta &2A SV vE Fe At w2 %
g A 4 ke Asfska g,

2 Adve 224 34, Egant of2 349 LED 3¢
< AHehke F371E ol gt FREeo #2¥Y B
#1719 F3ziolel v|X & el izt AFstnA}

!

P58 B34y o2 Esthet - X (Dentsply, U.S.A)
9] B1 (Batch No. 630022X)3 A3 (Batch No.
630019X) A}E AHE3IATHTable 1). BFE71e 2
2 Yo XL 3000 (3M, U.S.A.), Z&h2r} o}2 39
°.2 Apollo 95E (DMD, U.S.A.), LED (Light

Table 2. Tested light curing unit

Matrix Filler

Curing unit  Manufacturer - Light source  Tip Diameter

ethoxylated Bisphenol-A- inorganic bariumalumino

fluroborosilicate (BAFG)
Triethylene glycol dimet- glass with nano-sized sili-
hacrylate(TEGDMA)

photoinitiation system

dimethacrylate

con dioxide particles
vol: 60%

diketone, Camphoroquin- weight: 77%
one(CQ)

Table 3. Light source, resin shade and irradiation time
for tested group

. . . Time of i Tested
Light source  Curing unit o
rradiation shade
Halogen XL 3000 10, 20, 40sec B1, A3
Plasma arc  Apollo 95E 3, 6, 10sec B1, A3
LED Easy cure 10, 20, 40sec B1, A3

562

XL 3000 3M, U.S.A. Halogen lamp 12 mm
Apollo 95E  DMD, U.S.A.  Xenonlamp 7.5 mm
Easy cure ICS, U.S.A. LED light 8 mm
Light guide
Slide glass / Composite

{ | @/I ‘ II;,2,3mm
| |

Fig. 1. Schematic drawing of specimen fabrication.



Emitting Diode) 3922 Easy cure (ICS, US.A)E
A48 HTable 2). Setan} ola F9S AlRe= 2
AZ1E 1930mW/em®e] 8o g d& zAlshs 4 S
A3kt LED #4922 AH-E Easy curex $4- 7
he} ool e =7} X3tEof let.

2. AHRE

A2 4.0mm 54 1, 2 2 3mme ¢F1)F FEL o
ot 4 & 7 5709 AlEE ARSI Accufilm I
(CE, US.A)9 %A A 9o dERo|= ~2ERT 39
< AT ¥ BERE BRS¢ A
AEZ0|E 2EYS AL T 1 mm $49 &9 &gol=
S22 (Superior, Germany) 2 st 3] AL A
AstATt. 4zte] FEANE &tol= FEkro] HEAZ)
T a2 Azt whet S ATHFig. 1, Table 3). A%
H AJHE 2407 B FFSO REsd

3. Holoff e H|FHA FE £Y

1 mm AR AR 1, 29 3 mm AlHY 31l w4
74 7] (Microhardness tester, Zwick, Germany) & A&
Atk B9 zto] 136°Q 2= Fejol tholopze gt
YA ol &slo] 334 500 g atF S 1027 Hed &
AR BFo] by Aol F o Alle] Bx)H7ke] Al g
20081 = st Z4 38k}

Table 4. Vicker's hardness number of B1 shade

SEIZAY X Mpo] SEpaTlel ZEZl0l oAs ggt

4. EAIHe|

FY, ZAAZE 2 Fgzolo] WE vAA AEE v wat
71 913l two-way ANOVAE AHE-3la] ¥, 43l om
Student-Newman-Keuls method2 A}% A3 stHth,
Y ZHoloA 7 I3 HAL HEFE vy e
Kruskal-Wallis one way ANOVAE A3 & Student-
Newman-Keuls method & A5 A3 st}

II. o= Zxf
1. MY, 2ol H ZAZHOl| 2 HIAHA FE

B1, A3 A/lA B2 ZAM T whE vjAL
T v ZoHTable 4, 5, Fig. 2-4).

B1 A4l 20.43-70.662.2 VeI 2™ Easy cure
£ 40% 7t AR 29 22AAM M =2 3L, Easy
cureE 10z 7t AR 9] 3 mmollA 71 @2 e v
EffATh B3 Fholl A 2AMA|Tro] Ftgtel uhe} EH
AEE F7HIATHHp0.05). 824 B9 2AY 1 mm
o 2 mm e AT BE FollA] Qolrt Ftet) wat
EHAZ = 7281 HpC0.05). A3 AAoA XL 30002
40z 7t Z2A1eE FoM e RE ZoldlA B1atd 98t at
o|7b 4121 H(p)0.05), XL 3000% 10%, 20 7t A}
g 3 Apollo 95E¢} Easy cureZ o] &3 ZollME 2
mm, 3 mmeIA B1#k# §-9] & 2fo] & EATHp<0.05).

Mean(8.D.), n=15

Curing unit Curing time top bottom
Imm 2mm 3mm

10s 57.43(3.76) 54.14(5.06)¢ 53.20(6.48)" 33.77(5.47)
XL 3000 20s 60.68(5.38) 57.66(5.27)¢ 56.40(5.18)¢ 42.81(3.92)
40s 63.40(3.49)° 61.78(4.49)" 61.49(6.06)" 56.23(7.06)"
3s 62.36(2.36) 55.07(3.44)¢ 40.04(6.38) 30.87(3.88)
Apollo 95E 6s 70.33(4.81)° 62.89(3.95) 60.40(3.87) 52.23(6.71)
10s 72.47(4.73) 68.59(2.04)¢ 64.00(3.48) 56.71(2.47)
10s 63.31(4.22)° 51.42(4.21) 38.39(2.34) 27.43(3.47)
Easy cure 20s 68.33(3.68) 63.63(2.64) 48.60(3.76) 37.72(5.90)
40s 70.66(6.20)" 69.13(5.46)¢ 64.90(3.21) 54.70(7.51)

The same letters were not significantly different.
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Table 5. Vicker's hardness number of A3 shade

Mean(S.D.), n=156

Curing unit Curing time top bottom
lmm 2mm 3mm
10s 51.27(5.12) 46.50(5.36) 41.65(3.28) 29.73(3.89)
X1, 3000 20s 57.25(2.30) 55.82(1.69) 47.80(3.07) 46.55(3.07)
40s 62.39(3.07)" 60.94(5.26)* 59.70(4.58)* 55.51(3.23)*
3s 61.69(2.60)* 56.49(4.96)* 49.45(1.64) 25.00(3.70)
Apollo 95E 6s 65.87(3.09) 62.45(1.32)* 52.93(3.82) 36.96(2.89)
10s 74.87(1.87)* 64.79(1.71) 54.49(0.77) 52.81(1.51)
10s 55.27(1.92) 49.51(4.93)* 29.10(4.65) 22.00(3.25)
Easy cure 20s 62.87(3.09) 59.55(4.88) 44 .08(5.26) 29.52(4.24)
40s 70.87(3.50)* 62.91(2.18) 60.87(4.44) 43.89(7.08)

* © No significant difference with B1 shade.

—&—B1 XL 3000 108
-m- B1 XL 3000 20s
—e—B1 Xt 3000 40s
—a— A3 X1 3000 10s
-&- A3 XL3000 205
- A3 XL3000 405

80
e . I
60 = — —
A——— ==
- —_
— 1 — \ -
Z T
20
0
top 1mm 2mm 3mm
Depth

Fig. 2. Vicker's hardness number of composite cured

by XL 3000

80

4 Bl Easy cure 10s
-#-Bl Easy cure 205
-+ B1 Easy cure 40s
—a- A3Easy cure 10s
& A3Easy cure 20s
< A3 Easy cure 40s

50 i o=
H RN -9
i N
z ‘ e
Lo R
f B
20 ———- — -
o N
top 1mm 2mm 3mm

Fig. 4. Vicker's hardness number of composite cured

by Easy cure.
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80

20

e

- B1 Apollo 95 35
# B1 Apollo 95¢ 65
-« Bl Apallo 95¢€ 10s
= A3 Apollo 95t 3s
++- A3 Apollo 95F 63
=~ A3 Apollo 95€ 10s

top

m 2mm

Depth

3mm

Fig. 3. Vicker's hardness number of composite cured

by Apollo 95E.

VHN(0.5/10)

AP-10 EC-48 AP-6 EC-20 XL-40 EC-10 AP-3 XL-20 XL-10

Fig. 5. Mean VHN of Bl shade groups on top surface.
* © No significant. difference between groups.




2. B1 AiztoliM Zlojoff e H|F{A A Chgn) 2o} Easy cure® 40% It 2418 2ol A 7H8 =09 Easy
(Fig. 6-9). curet XL 30008 10% 7+ 2418 ZolA] 7H ve k&
HAHp0.05). E5olM e Easy cure® 40z 7+ 2ARRE

EE ZojoA Apollo 95EE 10% 3t FAKE o]yt T2 Apollo 95EE 63 3+ 2AREE #, XL 30002 402
7F 2448 23 Easy cure® 10 7+ ZARE 227t #¢
gk ztol 7 gtk 1 mm P4 = Easy cure 40% 3t
ZAM 23 Apollo 95EE 10& 7+ AR . Apollo
95EE 3% 7t 2AR +3 XL 3000 10& 7 2AK T
ol fol gt Aol 7t 1T, 2 mm el e BE

o F93 zHo)7} d92eH, 3 mm dhel A= XL 30002
40%3F 2218 72 Easy cure® 40 £ 3+ &A1 & 7

ol g 2po) 7} giiTt.
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Fig. 6. Mean VHN of B1 shade experimental groups on 9st £t
1mm from the top surface.
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Fig. 7. Mean VHN of B1 shdae experimental groups on Fig. 8. Mean VHN of Bl shade experimental groups on
2mm from the top surface. 3mm from the top surface.
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E[)a ; [4 [ L‘ ‘f 3mm Z 04 : }1 ii . [{ 4‘ 4 | {0 3mm
§03 \[ “ ) ! L r %0'3“ o !‘V +‘ 4 tl [74 1' : %
=0 At : pe } = 02 } | f ‘ } 1‘ W {
o1 |- i 3 4 3 | 0.1 1 b i T [ 1 1Hy
| 0 i I Lo L ; | !
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Fig. 9. Ratio of the VHN by depth in B1 shade. Fig. 10. Ratio of the VHN by depth in A3 shade.
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