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A STUDY ON THE DEGREE OF POLYMERIZATION OF
AUTOPOLYMERIZED RESIN FOR REMOVABLE ORTHODONTIC
APPLIANCE ACCORDING TO CURING TIME AND CURING METHOD

Jong-Wook Yoo, D.D.S., Ki-Taeg Jang, D.D.S., Ph.D., Chong-Chul Kim, D.D.S., Ph.D.

Department of Pediatric Dentistry and Dental Research Institute,
College of Dentistry, Seoul National Unsversity

Autopolymerized resin facilitates a more rapid and easier means for the construction of removable
orthodontic appliances than heat cured resin. But many reports reveal that more unreacted monomer
is found in autopolymerized resin. It is very important to achieve maximum degree of polymer-
ization because if polymerization is inadequate, high level of unreacted monomer has been shown
to adversely affect mechanical and physical properties, and also the question of allergy or toxi-
city to methylmethacrylate must be considered. The purpose of this study was to compare the de-
gree of polymerization according to curing method and curing time.

Five groups were desinged : Group 1 was polymerizied at room temperature(28T) : Group 2
in 28°C water ; Group 3 in 28°C water under 30psi pressure : Group 4 in 43C water : Group 5
in 43 water under 30psi pressure for 10 minutes, 1 hour, 12 hours, 1 day and 3 days. The de-
gree of polymerization was measured by means of Fourier Transform Infrared spectroscopy.

The results were as follows :

1. The degree of polymerization increased constantly in accordance with curing time in all groups
and after curing for 10 minutes, Group 1 showed significantly higher degree of polymerization
after 12 hours and Group 2, Group 3, Group 4, Group 5 after 1 hour(p<0.05).
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day(p<0.05).

merization, unreacted monomer

4. Among Group 2, Group 3 and Group 4, Group 5, the pressure had no effect on polymerization
except when the curing time was 12 hours(p<0.05).

5. Between Group 1 and Group 2, the method of storage had no effect on polymerization except
when the curing time was 1 hour(p<0.05).
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2. The degree of polymerization decreased in the order of Group 5, Group 4, Group 3, Group 2,
Group 1 except when the curing time was 1 hour and 12 hours(p<0.05).

3. The degree of polymerization of Group 4, Group 5 cured at 43°C showed significantly higher
degree of polymerization than Group 2, Group 3 at 28 except when the curing time was 1
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Table 1. Degree of po{ymerlzatlon of self cunng orthodontlc resms (n=3, Mean % (8.0J1.)

~ curing method

Group 1

wmm

dry(room temp‘28 e) 57.25(2.87)
Group 2: wet(28%C) 57.73{0.98)
Group 3: wet(28°C) +pressure(30psi) 58.69(0.74)
Group 4: wet(43T) 68.09(0.12)
Group 5 wet(43°C) +pressure(30psi) £8.38(3.55)
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Table 2. Statistical analysis within each group according
to curing cycle.

ihrs 12hrs l1day 3day

Group 1 (10min)

Group 2 (10min) * * * *
Group 3 (10min) * * * *
Group 4 (10min) * * * *
Group 5 (10min) * * * *

* : gtatistically significant difference (p<0.05)
- no significant difference (p<0.05)

Table 3. Statistical analysis between groups after 10
minute curing cycle.

- ‘a1 6z G2 G4 Gb
Gl

G2 -

G3 - -

G4 * * *

G5 * * * _

* : statistically significant difference (p<0.05)
- * no significant difference (p<0.05)

Table 5. Statistical analysis between groups after 12
hour cunng cyole

&6 62 6 6 6
Gl
G2 -
a3 - .
G4 * * *
G5 * * * *

* © statistically significant difference (p¢0.05)
-t no significant difference (p<0.05)
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Fig. 1. FT-R spectrum of autopolymerized orthodontic
resin before polymerization.

Table 4. Statistical analysis between groups after 1 hour

curing cycle. , ,
e B a5
Gl
G2 *
G8 * -
G4 % % *
G5 * * * _

*  statistically significant difference (p¢0.05)
- no significant difference (p¢0.05)

Table 6. Statistical analysis between groups after 1 day cur-
mg cycle‘ ‘_‘

Gl

@ -

@3 - -

G - - -

@ - - - -

* : statistically significant difference (p<0.05)
- o significant difference (p<0.05)

B9 27} R ¥ E 1A $9} 38 F9
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o] 2§89 Hare ME 949 JE Aol B
o] FUHp(0.05).
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Table 7. Statisiical analysis between groups after 3 day cur-

ing cycle.
. 6l G2 @3 G4 G5
Gl
G2 -
G3 - -
G4 * * _
G5 * * * —

* : gtatistically significant difference (p<0.05)
= % no significant difference {p¢0.05)

Fig. 3. Mean degree of polymerization between Group 2
and Group 4(28C / 43%).

iQ{'{Omin‘lhr 1o e Sdey 7
Fig. 5. Mean degres of polymerization between Group 1
and Group 2 (dry / web).
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Fig. 2. Mean degree of polymerization of different curing
cycle between groups.

¥y

T D W Sy

Fig. 4. Mean degree of polymerization between Group 2
and Group 3 (non-pressure / pressure).
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Fig. 7. The absorbance spectrum of Group 1 according
to different curing cycle

Fig. 8. The absorbance spectrum of 10 minute curing
time between Groups.
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Fig. 9. The absorbance spectrum of 1 hour curing time
between Groups.
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Fig. 11. The absorbance spectrum of 1 day curing time
between Groups.

Fig. 10. The absorbance spectrum of 12 hour curing
time between Groups.
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