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DENTISTRY

Clear Acrylic Denture Base and Ocular Prosthesis 
Translucency Affected by Separating Medium

Salah Kh Abbas,  Mohammed R. Abdul Jabbar,  Najat Allah Taha Jazzaa

ABSTRACT
Objective: The aim of this study was to evaluate the effect of different types of separating medium on the translucency of 

clear acrylic denture base and ocular prosthesis. 
Methodology: Three types of separating medium were selected (Group A: Soap and water}; Group B: Cold Mold Seal; and, 

and Group C: Vaseline. Samples of translucent heat-activated polymerized acrylic resin (n = 45) were fabricated using the three 
different separating media.(n = 10). Spectrophotometry was used to measure the translucency of each sample and statistical 
analysis performed to assess for differences between groups. Statistical significance was set at p < 0.05.

Results: One-way analysis of variance (ANOVA) test and post hoc analysis were performed. The mean difference in translu-
cency between group (A) and group (C) and between and group (B) and group (C) were statistically significant, but there was no 
significant difference of translucency observed between group (A) and group (B).

Conclusion: Soap and water and Cold Mold Seal separating media leads to higher translucency compared to the use of 
Vaseline. 
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INTRODUCTION 

Polymethylmethacrylate (PMMA) has been widely used as a den-
ture base material since the early1930s because it offered desirable 
physical and chemical properties including low water absorption and 
solubility, lack of toxicity, easy to repair when fractured, and easy work-
ing during processing techniques1-3). These materials can be also used 
over scleral part of artificial eyes when mixed with white oil paints to 
obtain a colour similar to the natural eye4,5). Materials which are used in 
construction of ocular prostheses must have appropriate properties such 
as excellent aesthetics, durability, biocompatibility and non-irritating to 
the eye socket and bilateral stability6,7). One steps during acrylic denture 
base material processing involves the use of separating medium to avoid 
direct interaction between acrylic denture base material and gypsum8,9). 
Separating medium can be described as a coating material applied to a 
gypsum mold surface such as plaster, metal, or wax to in order to avoid 
a second surface from adhering to the first2,9,10). However; separating 
medium should be applied in very thin layer and, ideally, only minimal-
ly alters the surface to which it is applied11-13), In addition, when separat-
ing medium dries, a smooth and glazed surface exists reflecting the tis-
sue surface of the acrylic denture base8,9,13,14). Pink and clear acrylic den-
ture base resins are commonly used in dentistry in the fabrication of 
complete and partial denture bases, occlusal appliances and ocular pros-
thesis15-18). Clear denture base resin has clinical advantages in that the 
ability to see through the prosthesis aids the clinician in applications 
such as surgical guide stents and denture bases where the underlying tis-
sue color is unique and cannot be reproduced with other pink materials. 
Clearly, if transparency is lost during processing, this would abrogate 
the benefit of using clear acrylic. Since the effect of separating medium 
on the translucency of clear denture base acrylic and ocular prosthesis is 
unknown, this study was conducted with the purpose of determining if 

and how much the use of separating medium alters the translucency of 
clear denture base acrylic and ocular prosthesis

MATERIALS  AND  METHODS

A wax sheet was used to prepare (n = 45) samples square in shape 
(10 x 10 x 2) mm and the samples was divided into three groups (n = 
15). Dental stone was mixed according to manufacturer's instructions 
and, poured in the lower part of the metal processing flask. Each sam-
ples was placed and fixed at the level of the stone in this lower half of 
metal flask. After full setting of the first layer of the dental stone, the 
upper part of the metal flask was positioned on the lower part and 
another mix of dental stone poured to fill the upper part. Wax elimina-
tion was achieved after full setting of dental stone by inserting the metal 
flask in boiling water for 15 minutes followed by retrieval, separation of 
the two flask halves and further use of boiling hot water. Separating 
medium was then applied as follows: Group (A) used soap and water 
separating medium; Group (B) used Cold Mold Seal separating medi-
um; and, Group (C) used Vaseline. To achieve a standard the amount of 
separating medium, a single coated layer was used. Clear acrylic den-
ture base powder and liquid were mixed according to manufacturer's 
instructions, followed by packing into the mold, and closure of the two 
halves of the metal flask were closed and clampedunder hydraulic pres-
sure. Polymerization process was carried out by insertion of the 
clamped flasks in a water bath machine for two hours at 100℃. Clear 
acrylic samples were then retrieved from the flasks by separating the 
two flask halves.
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Clear Acrylic Translucency Test
A spectrophotometer machine (Metertech, Taiwan) was used to 

measure the degree of translucency for each sample. Each sample was 
tested at three points (left, middle, right). The mean readings were cal-
culated for each sample. 

Statistical Analysis
The SPSS version 20 was used to apply one-way analysis of vari-

ance (ANOVA) test and post hoc analyses in order to compare group 
means. Statistical significance was set at the level of p < 0.05.

RESULTS

There is a significant differences of mean translucency between 
groups preferences. The mean of translucency (49.3, SD 16.6) of group 
(A) used soap and water separating medium is significantly higher than 
the group (C) used Vaseline martial separating medium (41.5, SD 12.6). 
The mean of translucency  (48.6, SD 12.7) group (B) used Cold Mold 
Seal separating medium is also significantly higher than the group (C) 
used Vaseline martial separating medium (41.5, SD 12.6); but there is 
no significant difference of translucency between group (A) and group 
(B).

DISCUSSION

Any materials that permits light transmission through considerate 
may be considered to be translucent while scattering light, so that 
objects cannot be seen through the material19). Translucency of clear 
acrylic resin material depends on its thickness, light scattering absorp-
tion coefficients, opacifiers, pigments , filler particles and organic 
matrix20-22). In this study all the samples was with mirror image. The 
quality, quantity and size of internal filler elements affect light scatter-
ing in clear acrylic resin materials thus affecting the translucency. Lee 
200821) suggested there was an inverse correlation between translucency 
and filler content and as the amount of filler increased, translucency 
decreased. Translucency of an esthetic substance is frequently assessed 
using the variables translucency parameter or contrast percentage. 
Translucency parameter indicate the color difference between a uniform 
thickness of substance over a black and white background and relates 
directly to communal visual values of translucency23,24). In this study, it 
was found that there was a significant decrease in mean translucency 
values with significant reduction in standard deviation with highly sig-
nificant differences observed and group A(soap and water separating 
medium) yielding samples with higher translucency, findings that agree 
with with another research25). There was no significant difference in 
translucency between Group A and Group B (Cold Mold) samples. 
However, Group A and Group B samples were both significantly differ-
ent than Group C (Vaseline) samples. These findings may be due to one 
or a combination of three reasons:(1) viscosity of the separating medi-
um. Low viscosity media will better close any voids or porosity; (2) 
wettability of the separating medium. A separating medium that flows 
readily along the surface of the gypsum product is influenced by the 
contact angle of the molecule of separating medium on the stone sur-
face; (3) surface tension of the separating medium after setting. The sur-
face tension is affected by to the co-adhesive force between the mole-
cules of the separating mediumbetween its molecules with ahigher sur-
face tension of separating medium leading to better sealing and separa-
tion between dental stone and acrylic denture base and ocular prosthe-
sis2,25-28). From the results of the present study, it can be concluded that 
soap and water and Cold Mold Seal separating medium can be used 
safely as a separating medium with clear acrylic denture base resin and 
ocular prosthesis because they do not significantly affect the translucen-
cy of the resin during processing.
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