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ABSTRACT

SURFACE HARDNESS OF THE DENTAL COMPOSITE CURED BY LIGHT THAT
PENETRATE TOOTH STRUCTURE ACCORDING TO THICKNESS OF TOOTH
STRUCTURE, LIGHT INTENSITY AND CURING TIME

Soo-Kyung Cho, Dong-Jun Kim, Yun-Chan Hwang, Won-Mann Oh, In-Nam Hwang*
Dept. of Conservative Dentistry, College of Dentistry, DSRI, Chonnam National University

In this study we measured the amount of light energy that was projected through the tooth material and
analyzed the degree of polymerization by measuring the surface hardness of composites. For polymeriza-
tion, Optilux 501 (Demetron, USA) with two types of light guide was used: a 12 mm diameter light guide
with 840 nW/er? light intensity and a 7 mm diameter turbo light guide with 1100 mV/cn?.

Specimens were divided into three groups according to thickness of penetrating tooth (1 mm, 2 mm, O mm).
Each group was further divided into four subgroups according to type of light guide and curing time (20
seconds, 40 seconds). Vickers hardness was measured by using a microhardness tester. In O mm and 1 mm
penetrating tooth group, which were polymerized by a turbo light guide for 40 seconds, showed the highest
hardness values. The specimens from 2 mm penetrating tooth group, which were polymerized for 20 seconds,
demonstrated the lowest hardness regardless of the types of light guides (p € 0.05).

The results of this study suggest that, when projecting tooth material over a specified thickness, the
increase of polymerization will be limited even if light intensity or curing time is increased. (J Kor Acad Cons
Dent 30(2):128-137, 2005)

Key words : Polymerization rate, Vickers hardness, Thickness of tooth structure
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1 mn A 9] 2o} w2 HErdwks E3sha Al2kekl o
o, 2 m A9 Aok ML WA Aol TRIE
= AAsiaitt, A 2HE Xop ¥ Ao Azl Al
By

A7 5 mm, —.—7/1] 2 me] Bl ZE 23S ey AERo
=] flof] fAA71 2 EFHA § det & 7127} F4s)

Hes FHota, oAl AER0|EAY frelRo R §F&st
o] 04754 #7S AAGT. FFH7] Optilux 501 AH-
8 2k w9 Folzl Ao wht FEFetsint (Figure 1).
AlHE 27 349 o' vre] 17 1 m 779 A
A& B3 2AKR 7 272 2 m FAY AL Fo A}
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Figure 1. Schematic drawing of specimen fabrication.

I H2E Hlwsly] flal W] 1 glo] ZARgo] uh
2 288 £ UEE 1 m 749 FH 23S B8 =
AR o ® Rl Zh 32 T 409 o R U
o] 7} Z} Turbo light guide® 20} 40%, 18] 12 mn
light guide® 20%¢} 40% &<t AT (Table 1).
Zb - 15709 Al Al on | Al ZHE A H S 244]
b &t Yol Apeke AFe] &7 AT

3. 2H B (H|FHA d5)2 5

Zt Al e FEAPE] HA 2 AR WA E7] (Micro-
hardness tester, model FM-7, Future-tech, Tokyo,
Japan)E °]&3ated S etitt. den| = FEle 4AAES
o181 3514 200 g S5 102 59 459 £ 44

of k) Ao HATE A2 2 Zale] v

Bk
Z\— =5 O]'Mq'

4. SAXE]

N

b #7te] FURAEFS one-way ANOVAS &3] vl
st92H, Student-Newman-Kuels methodZ A
s,

AARTEY) PAI% AN e WERES two-
way ANOVAE &3l £4sl5itt.

o Mo
> oZi a1z

Table 1. Groups were divided according to the thickness of tooth specimen, used light guide, curing time.

Group Curing light guide curing time Code

Control Group. Turbo-light guide 20 sec CT20
(Light which penetrate glass 40 sec CT40
slab of 1 mm thickness) 12 mm light guide 20 sec CR20
40 sec CR40

Group 1. Turbo-light guide 20 sec 1720

(Light which penetrate tooth 40 sec 1T40
specimen of 1 mn thickness) 12 mn light guide 20 sec 1R20
40 sec 1R40

Group 2. Turbo-light guide 20 sec 2720

(Light which penetrate tooth 40 sec 2T40
specimen of 2 mm thickness) 12 mm light guide 20 sec 2R20
40 sec 2R40
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Table 2. Vickers hardness of the tested resin composites
Code Vicker s Hardness

Standard Deviation

CT20 44 4 242
CT40 48.6 1.59
CR20 42.7 3.14
CR40 476 1.37
1T20 43.0 2.21
1740 50.3 2.88
1R20 41.2 2.46
1R40 45.8 2.24
2T20 34.6 2.71
2T40 40.0 2.11
2R20 33.7 2.61
2R40 30.9 1.89
1]
e ——
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Figure 2. Vickers hardness number of all specimens.
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Figure 3. Vickers hardness of resin composites cured by
Turbo-light guide.
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Figure 4. Vickers hardness of resin composites cured by
12mm diameter light guide.
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Figure 5. Ratio of Vickers hardness by thickness of
tooth structure.
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