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Measurement of surface roughness of the stone cast
poured on different impression materials
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ABSTRACT

The aim of this study was to determine the mean roughness values of
the stone casts surfaces that were poured from two different gypsum
products (ZETA and QD) dental stones on the three different impression
materials (Supersil, Neogenate and Xanthano).

Ten patients were selected to perform this study, for each patient six
impressions were recorded. Sixty stone casts were poured and examined to
evaluate surface roughness values. The stone casts were tested for surface
roughness  values  with  surface-roughness-measuring instrument,
Profilometer (Perthometer). .

The data were statistically analyzed using ANOVA and Duncan’s
multiple range test.

The results of this study showed that there were a significant
differences in the mean roughness values of the stone casts among the three
different impression materials and two different dental stones used at a level
of (P £0.05).

It was concluded that the smoothest surface of the stone cast were
obtained from poured ZETA stone on Supersil impressions, while roughness
surface were observed on the. stone casts produced from poured QD dental
stone on Xanthano impressions.
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INTRODUCTION

Gypsum products probably serve the 0°ntal profession more
adequately than any other materials used in dentistry . Gypsum products
offer a number of advantages as model and die matenals they are accurate,
dimensionally stables easy and convenient to use®> % The accuracy of cast
and impression materials is primarily determined by the manner by which
they are handled ®®". Detail reproduction and accuracy of working cast is
related to the compaubxllty between the cast and impression materials G,

The precision fabrication of dental prosthests is directly dependent on
the quality of the working cast (0. 1D "When materials used intraorally
smooth surface would be desirable to minimize tissue trauma. Some authors
considered surface roughness as primary irritant causing microtrauma to the
tissue and indirectly contribute to tissue damage by harboring
microorganisms %,

Surface topography of the gypsum cast is influenced by marry factors
including types of impression materials, gypsum product powder particle-
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sizes, water/powder ratio, spatulation methods, plasticity of the mixture and
huinidity @314-13),

The aim of this study was to determine the surface roughness of the
master stone casts of the two different stones materials poured on the three
different impression materials.

MATERIALS AND METHODS

Three types of impression materials were used (Supersil, Neogenate
and Xanthano). Each impression material was poured with two different
dental stone type III (ZETA and QD) dental stones. The tested materials are
listed in tables (1) and (2).

Table (1): Impression materials used in the study

Silicone rubber Siigeisil Dorident Base 160199
base (light body) P Australia Catalyst 122001
Zinc-oxide/eugenol Base HI 203
impression paste Meogenate | Sepiadent Erance Catalyst HI 051
Impression plaster | Xanthano ol S S 15102

Germany

Table (2): Gypsum products used in the study with manufacturers
recommended water / powder ratio

i Quayle Dental :
. QD kaffir D Enaliid 30/_100
ZETA Srlongr GSGIA 0701 31/100
Italy

Ten fully edentulous male patients were selected for this study, their
age ranged from 45-55 years. The criteria for the selection of these patients
were include the following: the patients have no history of any systemic

239



Al-Rafidain D J Measurement of surface roughness ... Sp Iss. 2001

disease, no signs and symptoms of any oral abnormalities, no sever under
cut on the maxillary arch and have no previous dentures Ue.1n,

The patient was asked to rinse his mouth with tap water before
recording the impression, then the impression was recorded. The impression
materials were mixed according to manufacturer instruction, hand
spatulated. Upon removal of the impression from the patient mouth, the
impression was rinsed with distilled water; to remove saliva, blood and
debris, then was shaken to dry. The impression was boxed before pouring.
Each type of impression materials was poured with the two different dental
stones. Six impressions were recorded for each patient, and six master stone
casts were poured. The total numbers of the master stone casts were sixty
for the ten patients selected.

The impression was poured with dental stone within the first thirty
minutes after removal from the patient mouth ‘¥, Xanthano impressions
were immersed in separating medium, which was dilute solution of soap for
10 minutes before pouring with dental stone a2

The contents of gypsum powder container should be agitated before
using to insure uniform distribution of all ingredients @9 The dental stone
were mixed according to manufacturers recommended water / powder ratio,
using distilled water. Mechanically spatulated under vacuum for 30 seconds,
then stone was gently vibrated into boxed impression and allowed to set.
The impressions were separated from the master stone cast 1 hour after the
start of mix. Neogenta and Xanthano impressions were immersed in hot
water for 10 minutes to facilitate their separation from the stone cast. The
casts were stored at room temperature (23 = 2C°) and relative humidity of
(50 = 10%) until tested for a minimum 24 hour later @'+?.

The surface roughness of the master stone casts was measured with
profilometer (perthometer S5P, Perthen, West Germany).

The most appropriate parameter that describe the characteristics of
surface texture are maximum roughness (R max), the average roughness
depth (R z) and roughness average (R a) %%,

(Rmax):- is the maximum of the five peaks to valley height within the
measuring length.

(Rz):- is the mean of peak to values from the five successive sample length.
(Ra):- is the arithmetic mean deviation of the profile from a mean line
through the profile curve.

Six measurements for each roughness parameter were made on each
cast in different location on the maxillary alveolar arch over a tracing
distance of 1.5 mm.
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The mean and standard deviation of the roughness values (R max,
Rz and Ra) were calculated for the stone cast. The results were statically
analyzed with one-way analysis of variance (ANOVA), followed by
Duncan’s multiple range test to determine significant different between the
surface roughness values at (P < 0.05) level of significance. '

RESULTS

The results of this study indicated that the surface roughness values of
the stone casts for the three impression materials were significantly different
among the two dental stones (table 3 and figure 1). i

Table (3): Duncan Multiple Range Test for (Rmax, Rz and Ra) values of the
different dental stone casts poured on different impression materials

Supersil +

ZETA 10| 769 080 | AJ10| 462 |049| A J10[065|0.14 | A
Stone

%‘g’egfé;j 10| 1139 |037| B | 10| 858 |045| B | 10| 136|0.05| B
Neogenat+ ¥
ZETA 101121 {061 | B |10| 738 |045| C 10| 118|007} C
stone

Neogenat* | 1, | 1587 | 058 | c |10 956 |026| D |10 1.54|007|D
QD stone

Xanthano+

ZETA 10 {1907 | 146 | D | 10| 1394 |095| E 110 |239]|028| E
stone

%S“g?gg; 10| 2301 | 148 | E |10 | 1629 | 1.34| F |10 {3.03 022 | F

Means for each parameter with different letters are significantly different.

Rmax : Maximum roughness : No. : Number of samples

Rz  : Average roughness depth M :Mean

Ra  : Roughness average SD : Standard deviation
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DISCUSSION

Results can very considerably depending on the mixture of the dental
materials. The precision of working casts depending on the quality of the
impression materials, the cast materials and the interaction between the two
products ¥, ' .

The differences in the surface roughness values of the stone casts that
poured in different impression materials can be related to that, there were
differences in chemical and physical properties between different
impression materials on which they were poured, as well as differences in
their coméaatibility to gypsum products and the manner by which they were
handled >, ' ~

It seems from the result the stone casts with smoothest surface are
those poured on Supersil impressions while the roughest surfaces are found
on casts poured on Xanthano impressions. This finding has come in
agreement with Woefel (% This can be explained in that the Supersil
impression is a type of an addition silicone rubber base (elastomeric)
impression material. Veres etal " reported that the silicone elastomeric
impressions. Xanthano impression is an impression plaster, which is
essentially dental plaster (Plaster of Paris) The surface of the set gypsum 1s
porous in microscopic level, and this porosity of set gypsum causes the
surface to be rough ®”, so these differences in the surface roughness of the
impressions can be the cause of the difference in the surface roughness of
the stone casts that poured from these impressions.

The differences in the quality of the stone casts surface roughness that
poured on the different impressions can be related to the manner by which
the impression were handled in that the Xanthano impression needed
separating medium before poured with dental stone and it was also needed
as Neogenate impression to be immersed in hot water for 10 minute to
facilitate their separation from stone casts while the Supersil impression
needed no separating medium, no immersion in hot water to be separated
from stone cast. These steps may considered as possible source of
increasing the surface roughness of the stone cast. This finding agreed with
Rudd ©%: and Breault ef al. ©D It must be emphasized that maximum
advantage can be obtained only by careful attention to correct handling
during the clinical and laboratory procedure &8,
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CONCLUSION

1.There were significant differences in the quality of the surface roughness
of the stone casts among the three different impression materials and the -
two different dental stones.

2.The smoothest surface of the stone casts were obtained from Supersil
impressions and those poured with ZETA dental stone.
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