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Effect of Soft start curing on the contraction stress of
composite resin restoration polymerized with

LED and plasma curing unit
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Table 1. Classification of experimental groups according to the light source and

Table 2. Polymerization contraction stress(MPa) values(Mean®SD) of each group at



Fig. 1. Strain gauge attached to acrylic ring for measuring of contraction stress.
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Fig. 2. Schematic drawing of strain gauge attached to acrylic ring for measuring
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Fig. 3. Contraction stress(MPa) development curves in each group according to

measuring tlme ................................................................................. 6

Fig. 4. Mean contraction stress(MPa) values of LED curing groups at each

Fig. 5. Mean contraction stress(MPa) values of Plasma curing groups at each



Abstract

Effect of Soft—start curing on the contraction stress of
composite resin restoration polymerized with

LED and plasma curing unit

Chung, Yang Seok, D.D.S.
Advisor : Prof. Lee Sang-Ho, D.D.S., Ph.D.
Department of Dentistry,

Graduate School of Chosun University

The purpose of this study was to evaluate the influence of soft—start light curing
on contraction stress and hardness of composite resin.

Composite resin (Filtek Z-250™, 3M ESPE, USA) was cured using the one-step
continuous curing method with three difference light sources ; conventional
halogen light (X1.3000™,3M ESPE, USA) cure for 40 seconds at 400 mw/cm?, LED
light (Elipar Freelight 2™, 3M-ESPE, USA) cure for 20 seconds at 800 mW/cm? *
and plasma arc light (Flipo™, LOKKI, France) cure for 12 seconds at 1300
mW/cm®. For the soft-start curing method ; LED light (Elipar Freelight 2™,
3M-ESPE, USA) cure exponential increase with 5 seconds followed by 17 seconds
at 700 mW/cm? and plasma arc light (Flipo™™, LOKKI, France) cure 2 seconds light
exposure at 650 mW/cm® followed by 11 seconds at 1300 mW/cm®
The strain guage method was used for determination of polymerization contraction.
Measurements were recorded at each 2 second for the total of 800 seconds
including the periods of light application.

Obtained data were analyzed statically using Repeated measures ANOVA, One way

ANOVA, and Tukey test.

The results of present study can be summarized as follows:
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1. Composite resin restoration showed transient expansion just after irradiation of
curing light. Contraction stress was increased rapidly at the early phase of
polymerization and reduced slowly as time elapsed (P<0.05).

2. LED and Plasma Light curing with soft-start showed lower contraction stress
than the one-step continuous light curing (P<0.05).

3. Contraction stress in LED and Plasma curing light groups were higher than
Halogen curing light groups, but they were not revealed significant

difference.(p>0.05)

Key Words : Soft-start light curing, Contraction stress, Plasma curing unit.
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A4 A5 R T

39 =49 (hybrid type)?l Filtek Z-250"™(3M ESPE, USA)S A}
4351 a, olmdy F3 UdHyg EdEeS Haelkr] ¢t AFAEZE Single
Bond ™(3M ESPE, USA)E Al-4319lt}. #2e7 2= 2 F337]2 XL3000™M(3M
ESPE, USA)¢} LED #3712l Elipar Freelight 2"™(3M-ESPE, USA), —1¥]3 Z#}=
o} %9719 Flipo "(LOKKI, France)E AHEsllth 5 S8 4L s TML
foil strain gauge®(FLA—1—11—1L, SOKKI, Japan)?} TML data logger'™
(TDS.THS-7120, SOKKI, Japan)2 AF&3} th(Fig. 1.).

Fig. 1. Strain gauge attached to acrylic ring for measuring of contraction stress.
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aluminum oxide powderE ©o]&3slo] 30%7F sandblasting# g3t 1 t&
adhesive?l Single Bond®(3M-ESPE)E A &3}l3 FZEgtalglct. ofad 3o oy
o = Cyanoacrylate adhesive " (SOKKI, Japan)® =E#|¢l Ao]AE R 2319t (Fig.
2).

Acrlic ring

Fig. 2. Schematic drawing of strain gauge attached to acrylic ring for measuring

contraction stress.
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Table 1. Classification of experimental groups according to the light source and

the curing mode

. Curing . . .
Group Light curing unit Light tim Light mteanlty Manufacturer
source (uWW/ )
(sec)
I XL 3000 Halogen 40 400 3M ESPE, USA




il Elipar Freelight 2 LED 20 300

m 200—800(5s)
—800(17s)
v Flipo Plasma 12 1300
v

650(2s)
—1300(11s)

Elipar Freelight 2 LED 22

Flipo Plasma 13

3M ESPE, USA
3M ESPE, USA
LOKKI, France

LOKKI, France

(3) %52 24
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Fig. 3. Contraction stress(MPa) development curves in each group according to

measuring time.

Table 2. Polymerization contraction stress(MPa) values(Mean®SD) of each group at

each measuring time.

Timiroup I il I v v

200 sec  2.54 +0.24™"  2.88 £0.22"  2.34 +0.18"”  2.76 £0.33"  2.25+0.36"
300 sec  2.69 £0.24"  3.02 £0.24"  2.44 £0.19”  2.90 £0.37°  2.37 +0.36"
400 sec  2.77 £0.24"  3.09 £0.23"  2.50 £0.19"  2.97 £0.34°  2.42+40.37"
500 sec  2.82 £0.25"  3.14 £0.24"  2.53 £0.20”  3.01+0.34" 2.4640.37"
600 sec  2.85 +0.25"°"  3.18+0.24°  2.56 £0.20"  3.04 £0.34°  2.49 +0.38"
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700 sec  2.87+0.25""  3.21+0.24"  2.57+0.20"  3.06+0.35" 2.51+0.38"
800 sec  2.89+0.25""  3.23+£0.24"  2.60+0.20"  3.08+0.35" 2.87+0.39"

*The different letters(a,b) showed significant difference among groups(p<0.05).

Fig. 43} Fig. 5% LEDS} Zej=n} #9lo) Bd@we} 474 Ao 34 244
o W 4598 e el 102 LEDS} Sehxvle] ] Al whajo] w
A B Ao val £% o] ATH(p<0.05). el LEDe} Plasmas] 5717

= A=
=T W23 Halogen 399 753382 S48 F2l a7 LA tH(p>0.05).

LED

3.5

2.5

O LED normal
B LED soft

Contraction stress(MPa)
o

200 300 400 500 600 700 800

Time(sec)

Fig. 4. Mean contraction stress(MPa) values of LED curing groups at each

measuring time.
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Fig. 5. Mean contraction stress(MPa) values of Plasma curing groups at each

measuring time.
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