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ABSTRACT

POLYMERIZATION SHRINKAGE, HYGROSCOPIC EXPANSION AND MICROLEAKAGE
OF RESIN-BASED TEMPORARY FILLING MATERIALS

Nak Yeon Cho, In-Bog Lee*
Department of Consevative Dentistry, School of Dentistry, Seoul National University

The purpose of this study was to measure the polymerization shrinkage and hygroscopic expansion
of resin-based temporary filling materials and to evaluate microleakage at the interface between the
materials and cavity wall.

Five resin-based temporary filing materials were investigated: Fermit (Vivadent), Quicks
(Dentkist), Provifil (Promedica), Spacer (Vericom), Clip (Voco). Caviton (GC) was also included for
comparison. Polymerization shrinkage of five resin-based temporary filling materials was measured
using the bonded disc method. For the measurement of hygroscopic expansion, the discs of six cured
temporary filling materials were immersed in saline and a LVDT displacement sensor was used to
measure the expansion for 7 days. For estimating of microleakage, Class I cavities were prepared on
120 extracted human molars and randomly assigned to 6 groups of 20 each. The cavities in each
group were filled with six temporary filling materials. All specimens were submitted to 1000 thermo-
cycles, with temperature varying from 5C /55C. Microleakage was determined using a dye penetra-
tion test.

The results were as follows:

1. Fermit had significantly less polymerization shrinkage than the other resin-based temporary fill-

ing materials. Fermit (0.22 %) < Spacer (0.38 %) < Quicks (0.64 %), Provifil (0.67 %), Clip (0.67 %)

2. Resin-based temporary filling materials showed 0.43 - 1.1 % expansion in 7 days.

3. Fermit showed the greatest leakage, while Quicks exhibited the least leakage.

4. There are no correlation between polymerization shrinkage or hygroscopic expansion and

microleakage of resin-based temporary filling materials. (J Kor Acad Cons Dent 33(2):115-124, 2008]

Key words: Resin-based temporary filling material, Polymerization shrinkage, Hygroscopic expan-
sion, Microleakage
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Table 1. Materials used in this study

HEA YAITE S FEITE, TEHEEY OMTE

Material Batch No. Components Manufacturer
Caviton 0410221 Zinc oxide, Plaster of Paris, Vinyl acetate GC, Tokyo, Japan
Fermit H31171 Polyester urethane dimethacrylate Vivadent, Schaan,
Highly dispersed silicon dioxide Liechtenstein
Copolymer, Catalysts and stabilizers
Quicks 1705073 UDMA, HEMA, Silicone dioxide Dentkist, Gunpo, Korea
Provifil 491412 Hydroxyethylmethacrylate, BHT, Promedica, Neumunster,
Acrylate ester, polymers Germany
Spacer SR5003B Polyurethane dimethacrylate Vericom, Anyang, Korea
Hydrophilic methacrylate
Nano sized silica, Nano sized silver
Catalyst and stabilizer
Clip 451587 Hydroxyethylmethacrylate, BHT VOCO, Cuxhaven,
Acrylate ester, polymers Germany
Micrometer FET MEXE AR T = oFgZ slide glass®t $
% cover glass 7P3Ake] Atolel] £l 0.5 m 7719 5%
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Figure 1. Structure of an instrument to measure axial
polymerization shrinkage.
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Figure 2. Representative curves of axial polymerization
shrinkage of temporary filling materials as a function of
time.
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Table 2. Calculated linear polymerization shrinkage (%) of temporary filling materials

Temporary ) . ; )
e Fermit Quicks Provifil Spacer Clip
Polymerization

0.22 (0.01) 0.64 (0.02)¢ 0.67 (0.01)° 0.38 (0.01)" 0.67 (0.01)¢

shrinkage (%)

The numbers in parenthesis are S.D.

Same superscript letters mean that there is no statistical difference.

Calculated linear shrinkage = measured axial shrinkage X (1/3)

Table 3. Hygroscopic expansion (%) of temporary filling materials at 24 hr and 7 days

24 hr Tdays
Caviton 9.52 (0.74) 11.5 (0.45)
Fermit 0.62 (0.01)° 0.75 (0.04)
Quicks 0.56 (0.06) 0.78 (0.02)
Provifil 0.70 (0.07)" 1.10 (0.02)
Spacer 0.43 (0.01)* 0.43 (0.01)
Clip 0.72 (0.07)" 0.90 (0.10)

The numbers in parenthesis are S.D.

Same superscript letters mean that there is no statistical difference.

Higroecaplc Espeaion ol Sevlion

s e e

Figure 3-a. Hygroscopic expansion of Caviton as a

function of time.
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Figure 3-b. Initial hygroscopic expansion of temporary
resin materials as a function of time.
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Figure 4. The representative pictures for different microleakage patterns.

(a) Score 0: no leakage

(b

Score 1: leakage up to half of the cavity depth

)
(¢) Score 2: leakage in the entire cavity depth without reaching the pulpal wall

(d) Score 3: leakage in the entire cavity depth even reaching the pulpal wall
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Table 4. Number of specimens in each score and mean microleakage score

Score

Group No. Mean score
1 2 3
Caviton 6 3 6 20 1.5
Fermit 1 2 1 16 20 2.6
Quicks 11 3 0 6 20 1.05
Provifil 1 9 1 9 20 1.9
Spacer 7 4 1 8 20 1.5
Clip 8 4 1 7 20 1.35
of Al FAE TN A o]d & Ao
A 7}:@} olf gt TAHES n&ety| Hoto] AT A3t
M | il H1 e 759 A dAFEEAY T3S 3 8
| 1 S ECEE N EE R
! Zt JAA dAFEAY FREEe S5 Aot
| ; Watte} Cashell 9lgte] 71%# ‘bonded-disk method &
| o) GBATH. Watt 5ol AHEF 3 75 374 A9 7
i — swsl 24 A 12 ol g3t] FUPS] FY5EE 34
' 1 ol& AAFFORE Mtshe WS o] &3t} o] WY
o o A% Ctactor} 29 S8 £ A9 249
=2

Figure 5. Boxplot display of mean and median leakage
score for each group.

The plot illustrates a summary of the microleakage
scores based on the median, quartiles, and extreme
values. The box represents the interquartile range
which contains the 50% of values, the whiskers
represent the highest and lowest microleakage values
and the bold black line across the box indicates the
median microleakage scores. The mark < represents

the mean microleakge scores.
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