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The translucency of the first generation of glass-ionomer cements to appear on the market 
was too low to be cosmetically satisfactory. In the present study the opacity of newer editions 
of glass-ionomer cements was evaluated and compared with that of a well-known composite 
resin. Disc-shaped specimens were placed on black and on white backings, the luminous 
reflectances measured and corrected to a specimen thickness of exactly 1 mm, whereafter the 
contrast ratio was calculated. The newer glass-ionomer cements were found to be more 
translucent than the first generation of glass-ionomer cements on the market. However, the 
opacity still needs to be reduced to reach the level of a composite resin. It was further 
established that early water contact results in a considerable increase in opacity. 0 Translu- 
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The glass-ionomer cements constitute a 
group of materials capable of bonding to the 
hard dental tissues (5,7). As a consequence, 
the glass-ionomer cements may be used for 
the restoration of Class V and cervical 
erosion cavities without the preparation of 
retentive undercuts. However, the translu- 
cency of the first brand on the market was 
too low to be cosmetically satisfactory (1,3). 
Later, other brands have been marketed. It 
was the purpose of the present work to evalu- 
ate the opacity of various glass-ionomer 
cements and to compare the results with the 
opacity of a well-known conventional com- 
posite resin. 

Materials and methods 
The materials listed in Table 1 were 
investigated. 

The contrast ratio was used as a measure 
of opacity. The contrast ratio was investi- 
gated on disc-shaped specimens produced in 
brass molds (h = 1 mm, d = 15 mm). The 
materials were mixed at room temperature 
in accordance with the directions of the 
respective manufacturers, placed in a mold, 
covered with tin foil, clamped between glass 

plates, and allowed to cure for 10 min in air 
at 37 +- 1 "C and ambient relative humidity. 
The glass plates were then removed and the 
specimens-still covered by tin foil-placed 
in air at 37 +- 1°C and 100% relative humid- 
ity. Twenty-four hours later the tin foil was 
peeled off, and the specimens were 
separated from the molds and stored in water 
at 37 +- 1°C for 7 days. Then the specimens 
were removed from the water and wiped dry 
with lens paper. Immediately thereafter the 
luminous reflectance was measured, with the 
specimens placed on a white and on a black 
background. Luminous reflectance was 
measured by means of a Hunterlab D25-A 
colorimeter (Hunterlab, Fairfax, Va., 
USA). The luminous reflectance of the white 
and the black backing was Y = 0.85 and 
Y = 0.00, respectively. After the reflectance 
measurements the thickness of each speci- 
men was measured by means of a 
micrometer. Using the Kubelka equations 
as cited by Miyagawa et al. (6), we calculated 
the luminous reflectance on black and white 
backgrounds for specimens of a thickness of 
exactly 1 mm. From these values the contrast 
ratio was calculated as the ratio between the 
reflectance on the black and on the white 
background. 
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Table 1. List of materials used in the investigation. 

Name Color Batch no. Manufacturer 

ASPA 

ASPA 

Fuji I1 

Fuji I1 

Fuji I1 

ChemFil 
ChemFil 
ChemFil 
ChemFil 
Concise 

1: Very light yellow 

5: Medium greyish yellow 

21: Pale yellow 

28: Pale grey 

23: Dark brown 

2: Light yellow 
4: Light grey 
5: Yellow 
7: Yellow grey 
U: Universal 

Powder: UG6PUH 
Liquid: UE2UF 
Powder: UA30PUB 
Liquid: UE2UF 
Powder: FC 8 
Liquid: FL 8 
Powder: FL 28 
Liquid: FL 8 
Powder: FC 11 
Liquid: FL 8 
AF 42 81/07 
AF 48 81/07 
AA 15 P 81/06 
AB 30 P 81/06 
Paste A: OY 20 
Paste B: OX 10 

. 
Amalgamated Dental, 

London, England 

G.-C. Corp., 
Tokyo, Japan 

Amalgamated Dental, 
London, England 

Minnesota, USA 

i 
1 

CR 

1.0 

0.8 

0.6 

0.4 

0.2 

CONCISE ASPA FUJI 1 CHEMFIL - - - 

COLOR U 1 5  21 28 23 2 4 5 7  

CR 

1 .o 

0.8 

0.6 

0.4 

0.2 

Fig. 1. Contrast ratio (CR) of a composite resin and three brands of glass-ionomer cements. The color designation 
of the materials is given below the diagram. 
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For each material the contrast ratio was 
investigated on three specimens. 

In an additional series of measurements 
using Fuji (color 21) and ChemFil (color 2), 
the specimens were not placed at 100% rela- 
tive humidity but stored in water after the 
10 min of initial cure. After 7 days in water 
the contrast ratio was measured as described 
above. Fig. 2. Illustration of the opacity of four materials. 

From the left the materials are Concise (color U), ASPA 
(color l), Fuji (color 21), and ChemFil (color 2). 

Results and discussion 
The main results are presented in Fig. 1. For 
each material the mean value of the three 
measurements is given. The pooled standard 
deviation calculated from the ten sets of 
measurements is s = 0.02 with f = 20 (4). 

It can be seen that ASPA is considerably 
more opaque than the restorative resin. This 
is in agreement with the findings of a pre- 
vious investigation (2). Fuji is less opaque 
than ASPA, and, although the difference in 
contrast ratio between Fuji and ChemFil is 
statistically significant for certain shades, the 
difference is probably not important from a 
practical point of view. It further appears 
from Fig. 1 that the lighter the shade of a 
given brand of glass-ionomer cement, the 
less the opacity. Fig. 2 illustrates the opacity 
of the lightest shade of each of the investi- 
gated materials. 

From the additional series of measure- 
ments it was established that early water 

It may be concluded that the newer edi- 
tions of glass-ionomer cements-Fuji and 
ChemFil-have about the same translu- 
cency, which, although higher than that of 
ASPA, still needs to be improved to reach 
the translucency of a conventional composite 
resin. 
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