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Table 1. Composite Resin
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Code Brand name Shade Batch No. Manufacturer
7 7100 A2 5904 3M Dental U.S.A.
A Aeliteflo A2 3375 Bisco, U.S A,
Table 2. Curing Units -
Code Brand name Manufacturer Curing time Output{imw/Cm?)
HL Curing light. XL.3000 3M Dental U.S.A. 40s 480mw/Cm’
P3 Apollo9bE DMDS U.S.A. 38 1370mw/Cm®
P6 Apollo95E DMDS U.S.A. Bs 1370mw/Cm®
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Table 3. The rating of the dye penetration

No. degres of penetration

0 no dye penetration

1. dye penetration up to one-third of the cavity depth

2. dye penetration up to two-thirds of the cavity depth

3. dye penetration greater than two-thirds of the cavity depth
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Table 45 Vickers hardness number(VHN) with depth
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Table 5. Mean value of microleakage

- Surface 1mm 2mm 3mm AHL AP3  APB ZHL =~ ZP3.: ZP6
34.8 33.1 29.7 17.7 Occlusal 0.86 1.14 1.21 1.1 1.29 1.29
6.1 1.8 09 0 Cervical 1.21 1.36 1.57 171 1.86 1.79
258 154 71 0
ZHL 114.9 107.1 103.1 87.1
7P3 9%.1 78.9 71.3 34.6
7P6 124 109.8 100 68.3

Fig. 1. VHN within each group.

Fig. 3. Degree of microleakage at occlusal margin.
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Fig. 2. VHN with depth.
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Fig. 4. Degree of microleakage at cervical margin.

ARAIZHT curing tip®] 914 22
Bl 2w olg) 7hxr] §9lof ©

2 FPHEE A3 5T S JAT T/ dole %
el w SRS AWHoR F/RITTE ST B
gl 737401] 2 9ge 74 Fove ke 97
A3k QTP EAIRE B FEe) Naeh BE
AR S Ph TRz F7HE oprlstAl 4wl sl
A= o_l-_t;r/} 15.20.29)

W T



J Korean Acad Pediatr Dent 29(2) 2002

A 39 g2 FEARE 471 A3 B dFEe] 1Y
Holx gkm T 723 23 9] plasma arc curing units’}
AR on Azalel ofstH BHE FHANCR FE F7
ZolE A& = glvha 3} Plasmas 19284 F27o ] 9
& Agez Bhd Aony ETFHOR J|H A A}
oj23tg ) BAHE A FALG 9] FHdtet FHstE |8
AAE zhe AAF R AL He YA JAdez 4
)9 plasmas B2 &3t Axbe}t AAE 7] wEo] o)
2 F8RQ dyAoltt FHA FA B F e dE& Y
el FFE, HdE Tol Uk, Apollo95EE Xenon
short arc lamp® A3 ul$- =2 Ay} 1% ol3te] 2 F
F718 2te AdUA}L A 2522 oF8 plasma
arc7t AEY 49 arc7t AT $2 AdgtelAl fA =
2t} Duret? < plasma bulb® F& 33ule] F&8&
W £3] 460~480nme ¥l Hdl #AL v oY

AZHE 108 ol ©BEAIY 4 ithal sttt g Lol
A FE o8 oguR|d] gHHolgtn don HAd

FEAZEe 2 Q3 x| gk 3k vittka sigith
Miller¢} Christos®™ & ZetAvwt 5371 comphoro-
quinoneZ| A1 A e] Aol 7 A Bd-g AlFs)
7zt a st ol & o &3 AFFH S
3+ 7k3k

=Fo =
TH= 5

sl Er] wel A

£¥ & g gon ol ol 2E YL VL
& UL 3702 Aolehn sk Az 3k e F
ATl B Wel ANEE B8 BE UF B
A2 E whaA FHAA FREE BaATIta AR

7
B AFd)A] 4 HolellA FFWHI vAAEE FHIA
7P6+o] ZHL7E} 29k Imme} 2mmolA < ZHL+3
7P6E Atolell= froleh atolrt gilth 1 9 BE ol A
Bol|A 7B Ftel Eebarmt 3%, 62 FRLEY =
vebdtl 2 Al 3ol M) Zeld nAZAR=E Aeliteflo 3EH-
Imm, 210079 1~2mmE Atz BE TofA] 2|7t F

1EE AR st
Z37lold] JFL FE QAERE FTEHAA Zolo =&
He FAskE do] o FHEZAY] FEY, ARY AE
Azl Bl Bygz] 27 5890 gtk Cookst
Standish® & F8zZole FAe] AT} L&At vigel
Z7}etta 812 Rueggeberg & o7l ZAAFLE
o] et wEAIZre] Pkl AxYa AT & TO%E AL
e Z2AMAZe) VRS E B #53 V|AW 25
AL} Z7FE e AR 7AW, AR &
Zwo| o] 93-S v|Ata &3 2H Piers 5% ©]9F A
B1E s, 2 A7olA] Sefanpgae] g ArdE £
T e vAAEE B RAe T SHAA E o o
2 A% (Energy density) &% Aeolgta A= ozt oy
| 95 232" B¢zl oAUzl Fa A%
olzlo|w Batg| Kol T g B AEAA A o] 2
o

Zafloket 3}, Rueggeberg B8535 =] DA

N

2
<

184

= Ay o|gle] 3L fLditin slgith B A AHeE
7} 28719] energy densityS A4S EH XL30002] energy
density® 19.2J/Cm?(480mw/cm’ X 40s)°] 3L Apollo95E+=
329} 624 247t 4.1/cm?(1370mw/cm? % 3s) ¢} 8.2J/cm?
(1370mw/cm*x 6s)o]t}. BehamhrolA] B Pl EgE
B9 AL o Andx B3ln BF#d 28se & o
WA 2Er $k] Wi Ao AzbEoin,

=]
in
e
e

T @b nEE 5 e Ae AR Aololth
Newman 59¢ e 29 A48 0rd Beuale) 38

2249 %387 5=, FIA &F, Az ol ot Sl
=po)7} AZvka e Peutzfeldt = H&alzlo] MAAl
24 € comphoroquinones AHE-EItha 7P Al F@3 0|9
Z}oli= T2 amined] AHE-Z BEo] Qcka dr & Hl
M= Aeliteflomo] 21002l Blal #248 A F& FAE B
91t} Blankenau 599 98l Lucerine®® & 37§14
2 Abgsle Bt PAC(Plasma Arc Curing unit) & 2
23] 7 ¥Evia 3 Park 52 1-phenyl-1,2-
propanedione B7HAIA 24 comphorquinone® E9HA %
z3 P A FFAL F/H L BEH e I
tha 89t} 3 plasma 38712 KCP whisper jet$ AH-
8l Herculite ZRV*E 3] o2 33 PSR} 493 &
o OAAEE REUE Rk U, CRA®E Eetanbd
Aol o8 2FEeH HAE s 224 Fo] dlo] o}
Baazel A giolgta itk & AolA 400~
500nme &< 34 (esp. 460~480nm)<= Zte= Apollo95E
= comphoroquinone®} Hol F5734H470nm) 7 LAt 22
olgA o gE M BAFTET EpAY Aol AR e
U 71003 Aeliteflo B354 Anba 02 W Z =7} Wke
1§ 7100714 Bt} Aeliteflowtol A @AsA FE AR RE
2 Hyth ol Aeliteflo?] comphorquinone/amine com-
plex?] Hul 72439 Wt Apollo95ES] F& g7t
2)817] W] XL3000:EtH dA 3 AT Faxg Bl A
oz A7tslolATt B AgolA ALEE tipe 470nme] tipe]
m 9o} e BAZ AZzAlE 430nme] tipel 7 AlFH ]
A old that F7FAQ A7 B g Aot

7100704 Zaupid 62 ST WA 7R
40% 3R vAAE ) et 3o Immé 2mm
Atolo| Al GALeE Rl A RS BAT ol & 21009 %
Za}anRa S ALgE FRA 7S 7193 FARE 1)

AAESE A7) YalM Ha 629 F3o] Bodjthe 3L o
28 3= 9tk Aeliteflod] 7% EHolM Eekawl FHA] 714
A 40%] MAAEE 7] dalA Hi 9% ode FHA
Tro] Mo Aoz JHART A FFARE F7HA] X
o] o 25 4L nHsA g § ¢k Duret”2 &=
A AT G0 2A 40 2eAs SefavhA 432 AL
Al 2.2¢9 ¢xA5S Beltkn ¢tk Blankenau %2
ZalavlgA e o w2 feolde RS AR



T e 5o EEdsE AR or ATy ATt &
< AgE e E dqur|s A5l

zr=t}a 31T Zach®t Cohen™& 9%
014 7‘]T°1W 5 5T LEAASA 15%00A4 LSRR S A
Asgdta st FFAY Srke del U =&
7R Tha STt olell FEAIE Skl W Aol gt £
TRAE mEs)or & Aol Fr1A<
WA Ao 9=

kvl

o} A3} T stresst= AE
fallure) 2 opt iﬂffﬂ{“ﬂ ﬁVéol‘Jr
< op7lEt o
oko} Hite| ]"}01 7} AAFA Fechd o
A S s JopPee, %@E%
F A E e
t}. Amussen®’-&
. &9l
74 =l

FzlolE Hrtste Wl

T

2 5gExls vl Zéﬁﬂz—iod 1) 4 ] T ez %%L@E*
l"”f‘ T fAThaLE skl
Aol e Aeliteflocll A ZNEA o2 wAAZs} 3]
9%94‘11 Z1002el X e 22 Hx P AL W
skeh, ofeldt A JA AN o R S S wet Blan S
gtanpd F3A] Aelitflodl A= 23] ]

W 7100914 fABIAY v

FHI=E ML 2

FEEES] HollM & v Awrt T/ FEEEE 57t
E]FD] &7t S22 g7 840 Aol AR
9] ZHA (stiffness) o] WEA Ao MA=e] F3& 371

}\] Zlq_15,16.51753_57,58)

ol mawl FehsolRdg ol gd Fe Fhe MANTE
272 Aolehn dasiaont @ AgelE oled el

LA ik

5 % e FUAE. 5 ¥EAY #100: 88W A:
bowts), B& WAATE 9d B wArE FEs A
Ao 1 Aol 2 ol gk

Ae 7ML Peutzfeldt™ 9 Duret™€]

185

CHgtobx|2etE| x| 29(2) 2002

Aol A 9} o] WE Fgo] BaAlFze] AMES WA shY
global tensiono] @42 A7H& 2] Lol dispersion ten-
sionte] EAHY F5& AAAA S T Ut
Qo] An=g Z¢a 2 W Plasma Arc Curinge A|ZA
o] AA KT Z7Hd FEAE g8 A B A
E”"] SEg Azt s FA 402 T8I fA1E ARE
= 9lom B3] AolA| 7 FHM FHE HEA| b 93t Y

o—l—@,oﬂ 2e T2 g £ ¥ 7Pl dvka Aztseixl
sl B Ao 2 Ane gl ot F9 o

ol thet 77} Ankelo} & Rolth,

.4 B
271=10] A Plasma Arc Curing Units®] 28t 2 =4}
7¥] 93k F3to) E‘é’\-gﬂﬂoﬂ x| = oﬂg}% B 718}7]

zzoloﬂ A =% (PC0.05) ZHLZ E} ZPG—TLO]
H =%oer Imm$ 2mm°ﬂ/\1-,: 83k Aol 7}
(P)0.05). 2 & 2= Zlolo|A ZHL
=UTHP(0.05).

2.7t AW dolod g wAAEE AHLTS &%
Imm$t ZHLT Imm-2mmE Xﬂﬂé} =
ol what ol YA FAEHA

3. 3P ZI NAREZE n A FEE LE FHTOIAN

A WEREA R %«W o AATHP)0.05).

¥ Tl A 2ol 7F YAEHPY0.05).

oArEe

‘ﬁow
Sred=s
ol 7P3, ZP6a-Rt}

o

°i?i‘jr(P>O 05).

Hoz #¥ue el PAgNE
ol 9 A2 E T T AG0

¢ ugeael s Aneol & Ao Yreelar,

AL

BARE

—

1. Macabe JF : Development in the composite resins.
Br Dent J 157:440-444, 1984.

2. Felix L, Relaph W : A classification and evaluation
of composite resin system. J Prosthet Dent 50:480-~
485, 1983.

3. Marray GA, Yates JL : Ultraviolet light and ultravi-

olet activated composite resin. J Prosthet Dent

46:167-171, 1981.

Tirtha R, Fan PL, Dennison JB @ In vitro depth of

cure of photo-activated composite. J Dent Res



J Korean Acad Pediatr Dent 25(2) 2002

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

61:1184-1187, 1982.

. Craig RG ' Dental restorative materials. Mosby, St

Louis, 262, 1987.

. Bauer JF, Henson JL : Microleakage around dental

restorations @ a summarizing review J Am Dent
Assoc 87:349-357, 1972.

Bergenholtz G @ Reactions of the dental pulp to mi-
crobial provocation of calcium hydroxide treated
dentin. In Endodontics 3rd Ed Lea & Febiger,
Philadelphia, 330, 1985.

Bergenholtz G, Cox CF, Loesche WJ : Bacterial
leakage around dental pulp. J Oral Pathol 11:439-
450, 1982.

Browne RM, Tobias RS : Microbial microleakage and
pulpal inflammation : a review. Endod Dent
Traumatol 2:177-183, 1986.

Nelson RJ, Wolcott RB, Paffenbarger GC : Fluid ex-
change at the margins of dental restorations. J Am
Dent Assoc 44:288-295, 1952.

Brannstrom M : The cause of post-restorative sensi-
tivity and its prevention. J Endod 12:475-481,
1986.

Ferracane JL, Moser JB, Greener EH @ Ultraviolet
light-induced yellowing of dental restorative resins.
J Prosthet Dent 54:483-487, 1985.

Gerzina TM, Hume WR : Effect of dentin on release
of TEGDMA from resin composite in vitro. J Oral
Rehabil 21:461-468, 1994.

Hansel C, Leyhausen G, Mai UE, et al - Effects of
various resin composite monomers and extracts on
two caries associated micro-organism in vitro. Dent
Mater 77:60-67, 1998.

Rueggeberg FA, Caughman WF, Curtis JW Jr -
Effects of light intensity and duration on cure of
resin composite. Oper Dent 19:26-32, 1994.

Silikas N. Eliades G, Watts DC : Light intensity ef-
fects on resin-composite degree of conversion and
shrinkage strain. Dent Mater 16:292-296, 2000.
Rueggeberg FA, Caughman WF, Curtis JW Jr :
Factors affecting cure at depth within light activated
resin composites. Am J Dent 6:91-95, 1993.

Fortin D, Vargas HA  The spectrum of composites :
New techniques and materials. J Am Dent Assoc
131:26-30, 2000.

Condon JR, Ferracane JL @ Assessing the effect of
composite formulation on polymerization stress. J
Am Dent Assoc 131:497-503, 2000.

. Piers JAF, Cvitko E, Denchy GE, et al : Effects of

186

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31

32.

33.

34

curing tip distance on the light intensity and com-
posite resin microhardness. Quint Int 24:517-521,
1993.

Davidson-Kaban SS, Davidson CL, Feilzer AJ, et al
: The effect of curing light variations on bulk curing
and wall-to-wall quality of two types and various
shades of resin composites. Dent Mater 13:344-352,
1997.

Sakaguchi RL, Douglas WH, Peters MRB : Curing
light performance and polymerization of composite
restorative materials. J Dent 20:183-188, 1992.
Lovell LG, Newman SM, Dowman CN : The effects
of light intensity, temperature & comonomer compo-
sition on the polymerization behavior of dimethacry-
late dental resins. J Dent Res 78:1469-1476, 1999.
Bargni N, Berry T, Hytton C : Evaluation intensity
output of curing lights in private dental office. J Am
Dent Assoc 125:992-995, 1994.

Hassan K, Maute F, List G, et al : A modified incre-
mental filling technique for Cl II composite restora-
tion. J Prosthet Dent 58:153-156, 1987.

Erick JD, Welch FH : Polymerization shrinkage of
posterior composite resins and possible influence on
postoperative sensitivity. Quint Int 17:103-111,
1986.

Friedman J, Hassan R : Comparison study of visible
curing light and hardness of light-cure restorative
materials. J Prosthet Dent 52:504-506, 1984.
McCabe JF, Carrick TE : Output from visible-light
activation units and depth of cure of light activated
composites. J Dent Res 68:1524-1539, 1989.
Baharav H, Abraham D, Cardsan HS, et al * Effect
of exposure time on the depth of polymerization of
visible light-cured composite resin. J Oral Rehabil.
15:167-172, 1988.

Ichimaru S : Plasma physics. Benjamin cummings
Pub, 1-b, 1986.

HeQl : Eehant 2 g A,
& W-&AL, 13-22, 1985.

Duret F : Rapid polymerization of dental composites

Y $aegA Az

materials by combining two synergistic technologies
: Plasma Arc Light and Xenon Gas. DMDS :
Apollo95E, The scientific background, 123-139,
1998.

Miller BJ, Christos LB : The curing of composite
resin using a plasma arc cure light. DMDS
Apollo95E, The scientific background, 25-39, 1998.

. Leung R, Fan PC, Johnson WH : Post-irradiation



35.

36.

37.

38.

39.

40.

41.

42.

43.

45.

46.

47.

48.

polymerization of visible light-activated composite
resin. J Dent Res 62:363-365, 1982.

Cook WD, Standish PM : Curing of resin based
restorative materials II. White light photo—polymer-
ized resins. Aust Dent J 28:307-311, 1983.

Ruyter IE, Oysaed H : Conversion in different depth
of ultraviolet and visible light-activated composite
resin materials. Acta Odontol Scand 40:179-192,
1982.

Swartz ML, Phillips RW, Rhodes B : Visible light-
activated resins-depth of cure. J Am Dent Assoc
106:634-637, 1983.

Ferracane JL, Aday P, Matsumoto H, et al :
Relationship between shade and depth of cure for
light activated dental composite resins. Dent Mater
2:80-84, 1986.

Ferracane JL @ Correction between hardness and de-
gree of conversion during the setting reaction of un-
filled dental restorative resins. Dent Mater 1:11-14,
1985.

FH Y, oA, ol
Aol gk BAMAZE F7te] HAET T
24:325-336, 1997.

Vargas MA, Cobb DS, Schmit JL © Polymerization of
composite resins @ Argon laser vs conventional light.
Oper Dent 23:87-93, 1998.

Newman SM, Murray GA, Yates JI: © Visible light
and visible light activated composite resin. J
Prosthet Dent 50:31-35, 1983.

Watts DC. Amer O, Combe EC ' Characteristics of
visible-light activated systems. Br Dent J 156:209-
215, 1984.

. Peutzfeldt A : Characterization of resin composites

polymerized with plasma arc curing units. Dent
Mater 16:330-336, 2000.

Blankenau R, Erickson RL, Rueggeberg FA : New
light curing options for composite resin restorations.
Compend Contin Educ Dent 20:122-125, 1999.
Park YJ, Chae KH, Rawls HR © Development of a
new photo-initiation system for dental light cure
composite resins. Dent Mater 14:120-127, 1999.
Burgess JO, DeGoes M, Walker R, et al © An evalu-
ation of four light-curing units comparing soft an
hard curing. Pract Periodontics Aesthet Dent
11:125-132, 1999.

Clinical research associates @ Resin curing in 1999,

187

49,

51.

52.

53.

54,

55.

56.

b7.

60.

61.

Chska-obximatalx| 29(2) 2002

high intensity vs multi-mode intensity. CRA News
22:2-3, 1998,

Lioyd CH, Josni A, McGlym E : Temperature resins
produced by light sources and composites during
curing. Dent Mater 2:170-174, 1986.

_Zach L, Cohen G : Pulp response to externally ap-

plied heat. Oral Surg Oral Med Oral Pathol 19:515-
530, 1965.

Labella R, Lambrechts P, Meerbe BV, et al :
Polymerization shrinkage and elasticity of flowable
composites and filled adhesive. Dent Mater 15:128~
137, 1999.

Sakaguchi RL, Peters MCRB, Nelson SR, et al :
Effects of polymerization contraction in composite
restoration. J Dent 20:178-182, 1992,

Murray FB, Marcos AV, Daniel BB : Effect of com-
posite type, light intensity, configuration factor and
laser polymerization on polymerization contraction
force. Am J Dent 10:88-96, 1997.

Iton K, Yanagawa T, Wakumoto S © Effect of compo-
sition and curing type of composite and adaptation
to dentin cavity wall. Dent Mater 5:260-266, 1986.
Davidson Cl., de Gee AJ : Relaxation of polymeriza-
tion contraction stress by flow in dentin composite. J
Dent Res 63:146-148, 1984.

Feilzer AJ, de Gee AJ, Davidson CL : Setting stress
in composite resin in relation to configuration of the
restoratives. J Dent Res 66:1636-1639, 1987.
Loesche GM, Schurg C, Roulet JF : Influence of cur-
ing light intensity on marginal adaptation of com-
posite fillings. J Dent Res 72:abstr 1284, 1993.

_ Unterbrink GL, Muessner R Influence of light in-

tensity on the two restorative systems. J Dent
23:183-189, 1995.

. Kinomoto Y, Torii M, Takeshige F, et al : Compari-

son of polymerization contraction stress between
self-and light-curing composites. J Dent 27:383-
389, 1999.

Watts DC, Cash AJ © Determination of polymeriza-
tion shrinkage kinetics in visible-light-cured materi~
als © methods development. Dent Mater 7:281-287,
1991.

Asmussen E : Restorative resins @ hardness and
strength vs Quality of remaining double bonds.
Scand J Dent Res 90:484-489, 1982.



J Korean Acad Pediatr Dent 29(2) 2002

Abstract

THE COMPARATIVE STUDY OF THE MICROHARDNESS AND MICROLEAKAGE
IN POLYMERIZATION OF COMPOSITE RESIN CURED WITH
VISIBLE LIGHT AND PLASMA ARC CURING UNITS

Sang-Bae Kim, D.D.S., Kwang-Soo Lee, D.D.S., Ph.D.*

Department of Pediatric Dentistry, College of Dentistry, Kangnung National University
Kids & Junior Dental Clinic*

Newly developed curing units(plasma arc curing units) operate at relatively high intensity and are claimed to
result in optimum properties of composite resin in a short curing time. The purpose of this study was to evaluate
the microhardness and microleakage at the resin-tooth interface of two types of composite resins polymerized
with visible light and plasma arc curing units. The results from the present study can be summarized as follows

1. Microhardness in each depth was shown to be higher in group AHL than AP3 & AP6. Group ZHL was low-

er than AP6 at surface(p¢0.05) and had no statistically significant difference at 1mm and 2mm(p>0.05). In
other depths, group ZHL was higher than ZP3 and ZP6(p<0.05).

2. The incremental reduction in microhardness with depth was shown to be in all group except in surface-

1mm of group AHL and 1~2mm of group ZHL(p<0.05).

3. Degree of microleakage in all groups were shown to be higher in gingival margin than occlusal margin but

no statistically significant difference(p)0.05).

4. Differences between curing methods in microleakage were shown to be no statistically significant differ-

ence(p)0.05).

5. Differences between composite resins in microleakage were shown to be no statistically significant differ-

ence(py0.05).

Key words : Plasma arc curing units, Composit resin, Microhardness, Microleakage
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