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Fig- 1. Schematic diagram of experiment
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Table 1. Light intensity comparison before experiment

Curing - Light Intensity S.D Manufacturer ~ Measured
0 Uit (mW/cm?) (mW/cm®)  suggested range
Qluxplasma — ogq 104 2500 6.7%
100 above
Flipo 1886 64 1900 0.74%
below

Table 3. Temperature increase on continuous curing
{Ambient Temp : 23 +0.6C)

Continuous Count Mean(¢)£8S. D(T)
curing Q-Lux plasma 100 Flipo
1 10 38.32+1.80 32.58+1.23
2 10 45.21+3.00 37.22+1.75
3 10 49.46+3.55 40.17+1.69
4 10 52.7 +3.14 42.26+2.20
5 10 56.32+3.22 43.7 +2.19
6 10 59.3 £3.05 45.27+2.63
7 10 61.55+3.39 47.34+3.25
8 10 64.36+3.65 49.17+3.72
9 10 66.89+4.31 50.72+4.16
10 10 69.78+5.04 52.02+3.99
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Table 2. Temperature increase on intermittent curing
(Ambient Temp : 26 +0.8C)

Curing unit Count, | Mean(°C) 5D Mean(T)
i max. temp. (%) of AT
Q-Lux Plasma 100 10 4247 2.32 17.47
Flipo 10 33.35 1.02 8.35
AT : Temperature rise by light curing
S. D : Standard Deviation
Terrperaire change on continuous curing
(Antient Tenpereatue : 28 )
AT=47C
AT=29C
—e—Aipo
~8— QHux
Continuous curing

Fig- 2. Temperature change on continuous curing.
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Table 4. Average temperature rising as dentin & resin thick-
ness increase, in Q-lux plasma 100(ambient temperature 23
t+0.6C)

Mean YRR R
4T(c) - (%)
527  0.56
459 096
394 086
3.55 048
429 041
331 030
259 011
226 017
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il

B e

3. MolzEnt SEZEl AlEol e Hn 2EE7EHAEA
23c=+0.6C)

(@)}

T el Eehznt of2 FE971, Flipost Q-luxellA ot
A3 BT Al FAC F1EEE L Aol iy
ATHP0.05, one-way ANOVA). Al#e] SA 9 we} Flipo
M= Hx 3.20C, A 1.25Ce &= WIS HYw, Q-
luxelA = H3 5.27TC, A 2.26Ce 2=¥3E Hath 5
@718 Fiel mEAR GA] ApolE B, Q-luxd HE
of FlipodlA AlAe] 54 St w& 2xwsigo] o 2
HAS A (Table 4, 5).

V.52 3 1%

PSRl Mo 2| 70 o] F, EdyRle
A, BEA]E] B GA] 2719 AL, A FA
A @A Egk=v} olay LED, #olA & thddt 39
7171 Aol A= Yt} o] F Sg=n} o}
W7le 2Ee] Y HEdld By F8NLE §
AFLR IIET e, o] Fe F2AM
o] W ZAF B3t A 3 5o $E0]
W A H&, Bz do el zAo] oy
ofgizt Ao Falof| A Al A THE TEAIAZTOZN YA

B oM

ofy
i

1as}
Ho il of
[N

ot

ol
of¥

=
=

AR O

re ki

U

L=
Al
e

B o Moo o o w
HAQJEO{N
oxl

710

Table 5. Average temperature rising as dentin & resin thick-

ness increase, in Flipo(ambient temperature 23T +0.6C)

~ Den

‘Thicknes
0.5 1 10 3.2 0.75
1.0 1 10 279 054
1.5 1 10 2.66 041
2.0 1 10 2.33 0.2
0.5 2 10 2.09 028
1.0 2 10 172 0.32
1.5 2 10 1.5 0.23
2.0 2 10 1.25 0.11

oy Bedoy|x gloh a2y ASAIRME gAY
3 u7=el Fo| X gl g Y vlA & A
= ob] n|zIgk Adeolt},

o] A9 Zach9} Cohen"9] dAFeliA XgFzZof 171923
£4E o £ JE AFH 2 F7HE e vt Ytk 7]
Z9 27 FFPNE A5y 2ol tig AFAA L=
7P B3 € bl glow, o|Rtt &o] 58 Fekzvt ol B
ST AN E B B2 259 Aol o2 ¢ Ao,

WwA, 3 AR HEH 0 ARG S W, T B2V &
Al BEoA 2% F7Ph vEser, QluxdA o 2
7V Bt 2184 AR ZARME S ZANGY 257t
A eriA] Hold w7AR 2 st I A3 Q-luxellA B
17.50C7t 353t 42.47C7HA 227t st ey
FEET Jolde] FAE nEjd] & of 1A 2AA]€] oY
& EEF7he, AA 4ol Xl HIZFE A £43S op]
3l 42 5CVETH BE Aot

9, d&HoE 2GS e 1EHE 2AR A f
Hr} ] £& 2RSS BAF 103 dE2AL 3 24}
& 2ol N 243 25E Q-luxelM 70T, FlipodlA 52¢
A 7 ], Q-luxolA Hat 47¢C, FlipodlA Ha 29l
L A5S Bttt AdaE gy AR QAN NFe Ag
He €2 FEET ol A FEHEZR o|HT iy
AA T ofe] We] AL ad A5 FH Y FEoY
24 w7 A9 A7 o] A 7t
Abdell A AEE o] 9 77 ARAd
< o1& & Ut

£ Ao M= strip= WIAIZ $ JPH A=, A Lol
ME stripe] AHEE7IE @t} Loney9t Pricee] wawd,
Mylar Strip= AH-3S o A9se $&€L fod vt
Frastdth 18y, Xgel deE F Sl LS
22 B AR & strip2 wlA g 2 o] FoH

Goodis "-& A2 GHde] FEE] dHEoId §
B Rbe Adolze] FAlo od o B2 932 B

o|N

S

'~

I

&z
Az

we o
=)
A
aly

=



g vl ot & AFeME Aopdat B Ae] A7} 2718
o Wt &% Fvteke] 7hhdlE 7129 A9 Ak A
g EAFAct. Zold 0.5mm, E8HZ 1mme FAL
Qlux9lA 5.27¢, FlipoolA 3.2¢9 Ad &% Z712L
BT vE] F3EA B3 ARS B3 Az on
g 34 2 d¥de i, A 9 e FEE AxH
G A ] el do| 7t5Hod & gig. AE
T 93l 4.4CoAA 48THA 2%
HE glomjitly - Bakgz oA
S)J\ :_]7_ 6‘}@]0.12’14). Hussey %_15)
H11e T3 Bt Hy 5.4°C
+2.5C9 2% 3718 37—'3}‘?57\1 oA 9] Abgol L} FH-T
A9 dotd A8 Za gAeM AAE X457} O]T
oo tn FAEATH B A7 Aior] Ed] Qlux=
Hd 5.27Cce =4S 7]l o] Ao 1
d FEE AAY SEdS nadvpa, Zach@r Cohen"°]
Foll BI7FGAQ £4E o £ e 2xuEE A
55CE 23381 B, 18 Zachs Cohen 2 7}"‘
328 FF Aol 5-20% B HEAA 4
A, AA el E B 2RE do] A 4
A HACE AEHa O AHAE A= O
afd: Eetn, 3EHe B33 s v o
A FEE A uhed2 s 2 of Yio)A EB
A eol] BI7FA A S n A 4= e dol % D‘ﬂh%}qm
2 BYS ol g3ty Agslgd 71E AFAH 0 v
W, Stz ofa FYE o] 43 B Ao 2x

[CRRniE=1

A

RS

o
& B3,

rSL'r

dJ}m.-ﬁ_ﬂrEuu

01.
-ﬂ!"ll.ﬁ Fﬂlo

4>
230 dfo

g 1r

71& ?i?oﬂfﬂ
= 7.83¢CY 25571E B 6}715
golghz oA Exp=e] ey 4
AN A 287 g 2y, Mo
3, BHEAI H = 23k 5] % A

44

°ﬂf‘H @1*51
TH 3E 0]:7]2§ 7]—
0l Aok meEA A7 A3t M sl FEAT L Y
73 g e ILE% 7F 27, 3719 o7 7}
A AR e g A7t 3
FEEY dotd & %6}1 AeHE 252 24599 72
FEE719) =7t S48 Wl sle
7S AR A 7] &) %

5 23

23,

711

tHgta-obx| BEE|X] 30(4) 2003

=
BEEH

aid o AU BEAE 717] AA e 24 A
2 1000mw/cm?E A3)sh= Zelzu) ola B2dly|e B

& Az 54T 5 e AfAd FFE7t AzAbt

s = oAb dol 9EA o] BrhsAn
Berry5'°] @7o] oj3km iR ie) #E)E Ax F A
717te] Z/1ASE A IR E 288 Ealz 91,

7V AL AZEE o] B B SR Bt B9 A=) g3k
< MAE dere dge 54, bulbd £, filters)
degradation, optic guide® w2y o4, AEFFEA e
AR FE —'Xc} T A8 A doew® Fepza) ofa
B S Alde] A A9 Haoz Qs $E
Hol] PAsHA 74" 4 9gornz A7) FRE Belo] ¥l
TA] o] ol Aok gt} webA B A& Flipo, Qlux 7t
71-01] i &l .\4—71-\:7], /\]tﬂ;ﬁ x-]]pr‘/\}-7} 5%_9_0 = g_j]-‘cz] tH_CH
el e A S 48 A, S8z} ola 3579
BAE &3o] 7153 Laser power meter(POWER MAX
600, Molectron, USA) & A3t 3¢t 21}, & F587]
25 +10%U9] 3-89 <ol &S Bl
’\Wi*o‘ B 259 HES S8 Ao AP AA
LWz Wrle °]-r°1ﬁ‘3} EA o R 2AFEIG S Wl
How % } SR WE ro] 2A AAe] 2 ¥l
3Tt Flipod] 4% S87178eM 2AH3E ) ¥ 1.
(FFA 1/2)9] A WAAREE 72 i, 9
oyl WL B35 & 4 A Hol Atk 20024 79 o]
H Flipocl A& o] AlZF B<tolle AZAP} 0] Foi]
AAES ok 23v QluxelMe wE ggd 7
WAAIZES glolom | B AdoMs AL52A A9 A
A AFEEe st Waglel 24 AAET. 218 A
o2 A S ol AEH 02 2ARIN S W 25 Q-luxyt
o =2 £EgE 292 (P(0.001 by t-test), ol 7171
kAol Wz Alzbel -5, A= Aol (Flipo @ 1900
mw/em?, Q-lux : 2500mw/cm?®) 5°] 4T& FUS Ao
AaEnh. dA M e 284 o gAY 3
L o] &3 AHa A dALzAly) vy o} o] FojA| 11
Z*}C’ﬂ W}E“’q o]

3=
=

9
il
_E_

1=
o

A
L

ﬂ

kL

PN
N dob o oy e b r¥0

14 é o }“N'

L_l}ﬂl

x}ﬂ o

u&& PRSI
47 &

i
A, &%40}»} A Al sleldie
© 27hel el U 99E A gk T4
4 & ATAAE o8 A7 A\Za Hobd B
As) 23 AGstdet, el ok A2 484 o)A
o FHS 9% M F2Abh 8FHRE A% WA

Aol )& gat= vl Z7bEo) A 3= 9}

2 4389 20 QA gl 484 Do) UF A5

o

o



J Korean Acad Pediatr Dent 30(4) 2003

P2 ENE Felslol Brh A4 FAEA ol Thi
ARG BR Q5] BAE AL ThE paE 4
Slom® AAUe] LEr}43CE WA H Asz AdHt

& 2] A8 @REVHS dBE T4 AR
AFsle}, 29 2Ao] A4 LEZ/IE FAL £ rhn

B web] 2 A7l Askel 4ol ol ojel @ B
Agdl Yol A3 127t e 798, 25 YA AN
o FAR S Ul F714Q sgto] Basiz)e Az,

oz H3 zolAst Jolq Abgol
ol #FFHrle 1&Y9] A==
& YA B A3 %401]/\1 iy
wtsh 2ol Qgste] 2GS Wl B8] Be e
283 Aol AH % %‘ﬂﬁﬂ}t ol
29) 707k 9245 A5 w7}
Z7F81A 5]‘4 Flipo7}
TZ718 JeEhIA g, F237)d) ¢
HgAle] E& F7HHo=
A BFE7N ARA] A

A
O H-—
de ZF=vt

0.
T

&EI

_@
T

O 18
Ny
g o
=

=

S

nj

o])l

oy Rl oot

i)

[«

53
i

=

o
ox
S,
Rl

1. 83z #F7E A A%, Qlux$t Flipo 2%
T3] 2AeA BEE &= F7k= Flipodl ¥lete] Q-
lux7} o ZA WJeERETHp<0.001 by t-test).

2. 9% A Q-lux$t Flipo 5% 840 72 AN S o)
B} o & 2% F71e vehdch 10919 dgzAlee =
AL 7t F7HE wimitt oy ZARE o B2 20
Z7HE BEt 23¢9 Ad4 2xolX $87) AV 3
A AFE ST A& 2] 2% UM Qluxd) B¢
B 47Ce] F7VE BJon | Flipodld e 29Ce] &%
S7tEE By

3. dolda} BEHA AlH FA St whE HFE 23}
Ae1A, Flipo% Q-lux 5 Aoldz Egduid AlHe] F
A7 F718 wnitt 5245 ZAEATH(p0.05 by
Oneway ANOVA). Al#¢] S| wte} Flipoo A& 2
3.2¢C, #4 1.25C9 2= HgE B2, Qluxolre 3
3 5.27¢C, A 2.26Ce 2=H3E Hol, FlipodlA o
e ow Wyl AT

L

X =
S el

1. Leo Zach, Gerson Cohen '@ Pulp response to exter-
nally applied heat. O.S., O.M. & 0.P., 19:515-530,
1965.

2. Mauri Pohto, Microscopic
Observations on living Dental pulp. Acto Odontol

Arje Scheinin

712

10.

11.

12.

13.

14.

15.

. Chan KC, Boyer DB.

. Uno S, Asmussen E.

Scand, 16:303-327, 1958.

. McCabe JF : Cure Performance of light-activated

composites by differential thermal analysis(DTA).
Dent Mater, 1:231-234, 1985.

Goodis HE, White JM, Andrews J, et al. :
Measurement of temperature generated by visible-
light-cure lamps in an in vitro model. Dent Mater,
5:230-234, 1989.

Takahashi N, Kitagami T, Komori T @ Evaluation of
thermal change in pulp chamber J dent Res,
56:1480, 1977.

CH Lloyd, A Joshi, E McGlynn : Temperature rises
produced by light sources and composites during
curing. Dent Mater, 2:170-174, 1986.

Hannig M, Bott B. :
ture rise during composite resin polymerization with

In-vitro pulp chamber tempera-

various light-curing sources. Dent Mater, 15:275-
281, 1999.

: Curing light-activated com-
posite resins through dentin. J Prosthet Dent,
54:643-645, 1985.

. Effect on bonding of curing
through dentin. Acta Odontol Scand, 49:317-20,
1991.

RW Loney, RBT Price :
of High-Output light-curinbg units Through Dentin.
Oper Dent, 26:516-520, 2001.

Plant CG, Jones DW, Darvell BW : The heat
evolved and temperatures attained during setting of
Br Dent J, 137:233-238,

Temperature Transmission

restorative materials.
1974.

Smail SR, Patterson CJ, McLundie AC, Strang R. :
In vitro temperature rises during visible-light curing
of a lining material and a posterior composite. J Oral
Rehabil, 15:361-366, 1988.

Lloyd CH : A differential thermal analysis(DTA) for
the heats of reaction and temperature rises produced
during the setting of tooth colored restorative mate-
rials. J Oral rehabil, 11:111-121, 1984.

RD Pradhan, N Melikechi, F Eichmiller : The effect
of irradiation wavelength bandwidth and spot size
on the scraping depth and temperature rise in com-
posite exposed to an argon laser or a conventionlal
quartz-tungsten-halogen source. Dent Mater,
18:221-226, 2002.

DL Hussey, PA Biagioni, PJ Lamey :
raphic measurement of temperature change during

Thermog-



16.

17.

18.

resin composite polymerization in vivo. J dent,
23:26'7-271, 1995.

Berry JG, Barghi JM, Godwin K, et al.
Measurement, of intensity of curing units in dental
offices. J Dent Res, 71:161, 1992.

AC Shortall, E Harrington, HJ Wilson : Light curing
unit effectiveness assessed by dental radiometers. J
Dent, 23:227-232, 1995.

RBT Price, DG Murphy, Tore Derand. : Light ener-
gy transmission through cured resin composite and
human dentin. Quint Int, 31:659-667, 2000.

713

19.

20.

21.

ChEhobximtets| x| 30(4) 2003

Raab WH : Temperature changes in pulpal microcir-
culation. Proc Finn Dent Soc, 88:469-479, 1992.

DS Cobb, DN Dederich, TV Gardner. @ In vitro
Temperature change at the dentin/pulpal interface
by using conventional visible light Versus argon
laser. Lasers in Surgery and Medicine, 26:386-397,
2000.

Peutzfeldt A, Sahafi
Characterization of resin composites polymerized

A, Asmussen E.

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



J Korean Acad Pediatr Dent 30(4) 2003

Abstract

TEMPERATURE TRANSMISSION
OF PAC UNIT THROUGH DENTIN

Ho-Won Park, Ji-Hun Kim

Department of Pediatric Dentistry and Institute of Oral Science
College of Dentistry, Kangnung National Untversity

Plasma Arc Curing(PAC) units operate at relatively high intensity and claimed to result in optimum proper-
ties of composite resin in a short curing time, so the interest of pediatric dentists about PAC units have been in-
creased recently. But PAC units used for polymerizing restorative resins produce heat during operation.

The purpose of this study was to evaluate temperature transmission through dentin of various depths using
two types of PAC units(Flipo, Q- Lux plasma 100). The results from the present study can be summarized as
follows : .

1. When PAC be used continuously, temperature on tip was increased as curing times, and Q-Lux showed

greater temperature rising(p<0.001).

2. Compared temperature transmission as dentin depth, temperature rising rate was decreased as dentin

thickened(0.5, 1.0, 1.5, 2.0mm) (p<0.05).

3. Compared temperature transmission as resin depth, temperature rising rate was also decreased as resin

thickened(1.0, 2.0mm) (p<0.05).

Key words : Temperature transmission, Plasma arc curing unit, Dentin thickness
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