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methymethacrylate(MMA) A %-9] Jet(Lang Dental,
Mfg., Co., Inc., Wheeling, 1., USA)& AH&-3t%it}.
Matrix#] &2}
material, Irreversible hydrocolloid impression

%< Vinyl Polysiloxane impression

material, Vacuum-formed templateS A-&853 31
ERE A7 Express(3M ESPE, St. Paul,
USA), Aroma fine(GC Corp., Tokyo, Japan), 0.6
mm5A 9 Drufolen-(Dreve-dentamid GmbH,
Germany)©|9th 22573 & Y8 AHe9 A=
Datalogging K/J thermometer(TES electrical
electronics Corp.)& AH4-8F9cH(Fig. 1).
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Fig. 1. Datalogging K/J thermometer

electrical electronics Corp).

Thermocouple( K-type )

thermometer

Metal die( maintained at 37°C)
Personal
computer

( data recording. analysis )

Fig. 2. Temperature measuring apparatus (Left: diagram of apparatus, right: apparatus set-up).
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Fig. 3. Acrylic pipe with internal diameter 12 mm (height: 1, 2, 3, 6, 10 mm).

Matrix(Thickness 2, 5, 7, 10mm)

Resin for Individual tray

IO

i,

resin 2mm

Fig. 4. Individual tray relieved by the thickness of the matrix materials (Left: diagram of the individual
tray, right: individual trays relieved by thickness of the matrix materials).

Table 1. Classification of the experimental groups and coding

Experimental group Code

Resin only: thickness 1mm RO1
Temperature rise of Resin only: thickness 2mm RO2
the different thickness of Resin only: thickness 3mm RO3
resins. Resin only: thickness 6mm RO6
Resin only: thickness 10mm R10
Resin 2mm + putty thickness 2mm P02
Resin 2mm + putty thickness bmm P05
Resin 2mm + putty thickness 7mm P07
Temperature rise of Resin 2mm + putty thickness 10mm P10
the resins using different Resin 2mm +alginate thickness 2mm A02
thickness of matrix. Resin 2mm +alginate thickness 5mm ADS
Resin 2mm +alginate thickness 7mm AQ7
Resin 2mm +alginate thickness 10mm Al0

Resin 2mm +vacuum formed template Y
Tooth thickness 0.5mm TGS
Temperature rise of Tooth thickness 1.0mm T10
the resins using different Tooth thickness 1.5mm T15
thickness of tooth sections. Tooth thickness 2.0mm T20
Tooth thickness 0.5mm T05
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Table 119} 2}, 242+9] & ANOVARAIgH
Table 1113 2t} RO1, R02, RO3, R06, R10 ¥
M BT 2% A4S B9 1 R03, RO6, R10A] ¢l
E #4 dE Aok giley o) A A £
RO1E, RO2T Atelell fr9]4 Sl AbolE BTt

2) Matrix 5 2 Ztzte] Ao m2 i 2=
I &%

7}. Vinyl polysiloxane impression material

Viny! polysiloxane impression material®] Sl

Table IV} 2
J’}‘T_‘ Table V&

1}, Irreversible hydrocolloid impression mate-
rial

Irreversible hydrocolloid impression material®]
FA ng Yzl B 229 FFHAE= Table
Vish 2ok ZAzte] #& ANOVA ¥43 Ade
Table VIIZ} 2t} A02, A0S, A07, A10T Alolel &
o4 & Aol & Btk RO2THS] v mA| 94

JE 2ol 2 BATHP(0.05).

Table II. Mean temperature(¢) and standard deviation of the Resin groups

Specimen RO1 R0O2 RO3 R0O6 R10
1 40.0 47.6 471 50.1 50.3
2 40.3 41.7 541 52.6 52.5
3 39.1 41.8 52.1 494 50.8
4 416 43.2 50.3 50.6 52.2
5 40.2 43.1 53.3 48.2 50.8
6 40.5 44.0 55.6 518 52.2
7 41.3 43.2 48.8 52.4 53.2
8 40.0 446 46.5 50.2 54 .2
9 40.7 445 498 52.9 51.1
10 41.7 44.6 52.3 55.8 52.9
MT 40.54 43.83 50.99 514 52.16
3D 0.81 1.70 3.00 2.17 1.17

MT: mean temperature
SD: standard deviation

Table III. One-way ANOVA of the temperature rise of the different thickness of resins

Group

Duncan’ s grouping”

RO1
RO2
RO3
R0O4
RO5

A
B

QO

* . same letters are not significantly different at p=0.05.
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Table IV. Mean temperature(C) and standard deviation of resins using different thickness of vinyl poly-
siloxane impression material

Specimen PO2 P05 P07 P10
1 40.6 42.8 414 39.8
2 41.2 43.5 43.2 40.1
3 40.6 ‘ 43.3 42.0 39.8
4 41.7 43.5 42.6 40.3
5 42.9 40.8 40.5 43.7
6 42.0 40.7 42.3 41.8
7 42.3 43.1 42.4 41.8
8 41.2. 41.7 42.1 43.3
9 424 43.3 41.9 41.9
10 41.1 43.8 42.2 41.8

MT 41.60 42.65 42.06 41.43
SD 0.79 1.15 0.72 1.40

MT: mean temperature
SD: standard deviation

Table V. One-way ANOVA of the temperature rise of the resins using different thickness of vinyl poly-
siloxane impression material

Group Duncan’ s grouping®
P02 A
P05 A
PO7 A
P10 A

*  same letters are not significantly different at p=0.05.

Table VI. Mean temperature(C) and standard deviation of resins using different thickness of Irreversible
hydrocolloid impression material

Specimen A02 A0S AQ7 Al0
1 41.90 40.10 39.80 38.00
2 41.90 40.00 38.60 37.80
3 41.80 39.60 39.10 37.80
4 39.10 39.70 38.80 37.80
5 39.00 40.70 39.70 ' 37.70
6 39.20 40.70 39.70 38.30
7 40.10 39.40 39.00 38.30
8 41.20 38.10 38.20 37.80
9 41.10 39.00 39.00 37.60
10 39.60 39.60 38.30 v 37.30

MT 40.49 39.69 39.02 37.84
SD 1.22 0.78 0.57 0.30

MT: mean temperature
SD: standard deviation
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Table VII. One-way ANOVA of the temperature rise of the resins using different thickness of
Irreversible hydrocolloid impression material

Group Duncan' s grouping®*
A02 A
A05 B
AO7 C
AlQ D

* : same letters are not significantly different at p=0.05.

Table VIII. Mean temperature(C) and standard deviation of resins using vacuum-formed template

Specimen M

423
42.3
429
42.7
42.6
45.0
43.2
417
41.7
42.7

S © 00100tk Wk

=
=

42.71
0.94

n
g

MT: mean temperature
SD: standard deviation

Table IX. Mean temperature(C) and standard deviation of resins using different thickness of Tooth
sections

Specimen T05 : T10 T15 T20
1 41.9 40.3 40.3 39.2
2 41.3 40.5 40.7 394
3 40.6 394 40.8 39.2
4 40.6 40.0 40.7 » 39.1
5 411 415 39.6 39.7
6 40.1 41.3 40.0 39.2
7 41.2 411 39.9 39.5
8 41.1 40.5 39.6 38.0
9 419 41.0 40.2 39.6
10 41.1 41.1 39.8 38.7
MT 41.10 40.67 40.16 39.16
SD 0.56 0.65 0.46 0.50

MT: mean temperature
SD: standard deviation
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Table X. One-way ANOVA of the temperature rise of the resins using different thickness of tooth sec-

tions
Group Duncan’ s grouping”
T05 A
T10 A
T15 B
T20 C
* . same letters are not significantly different at p=0.05
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time-temperature curve

45,

temperature

254 |

120 180

Fig. 5. Time-temperature curve of the provisional
self-curing resin.
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ABSTRACT

IN VITRO STUDY OF TOOTH TEMPERATURE CHANGE DURING
POLYMERIZATION REACTION OF THE COLD-CURED RESINS USED
IN PROVISIONAL CROWN AND FIXED PARTIAL DENTURES

Wu-Sik Oh, D.M.D., Jin Baik, D.M.D., M.S.D., Ph.D.,
Hyung-Seob Kim, D.M.D., M.S.D., Ph.D., Yi-Hyung Woo, D.M.D., M.S.D., Ph.D.

Department of Prosthodontics, Division of Dentistry, Graduate School, Kyung Hee University

Statement of the problem: The cold-cured resins used in fabrication of the provisional
crown and fixed partial dentures could cause pulpal damage by heat generated during exother-
mic polymerization reactions.

Purpose: In this in vitro study investigates the how external conditions such as
material of the matrix, thickness of the matrix and thickness of dentin affect the temperature
of the tooth during polymerization reaction of the cold-cured resins.

Material and methods: To measure the temperature of the resin, metal die was main-
tained to the temperature of 37C with water bath to simulate the temperature of
thetooth and thermocouple was placed in the center of the metal die. Acrylic pipe was cut
in height of 1, 2, 3, 6, 10 mm and placed on the metal die and mixed resin was pored in
the acrylic pipe. As the resin polymerized temperature was recorded with the thermome-
ter. Temperature of the resin using matrix was recorded by using the individual tray relieved
in different thickness 2, 5, 7, 10 mm. The material of the matrix was irreversible hydro-
colloid impression material, vinyl polysilloxane impression material and vacuum-formed tem-
plate. Temperature rise of the resin using different thickness of tooth section was record-
ed by placing tooth section on the metal die and placing resin over the tooth section.

Results:

group Mean group Mean group Mean group Mean group Mean

temperature temperature temperature temperature temperature
RO1 40.5 P02 416 A02 40.5 V 421 TO5 4110
RO2 438 P05 421 A0S 39.7 T10 40.67
RO3 51.0 P07 42.1 A07 39.0 Ti5 40.16
R06 514 P10 419 Al0 378 T20 39.16
R10 52.2

512



Conclusion:

1.

Temperature rise increased as the thickness of the resin increased but there was no sig-
nificant differences over 3 mm thickness of the resin.

. The lowest temperature rise was showed in irreversible hydrocolloid impression

material and vinyl polysilloxane impression material, vacuum-formed template as in
orders.

. Temperature rise of the resin decreased regardless of the thickness of the matrix when

vinyl polysilloxane impression material was used as the matrix.

. When irreversible hydrocolloid impressionmaterial was used as matrix, the tempera-

ture rise of the resin decreased as the thickness of the matrix increased and there was
no temperature rise when thickness of the matrix reached 10 mm.

. The temperature rise of the resin did not decreased when Polypropylene vacuum-formed

template was used as the matrix.

. The temperature of the resin increased as the thickness of the dentin decreased.

Key words : Provisional restoration, Exothermic polymerization, Methylmethacrylates
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