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ABSTRACT

The dimensional stability of alginates is poor when compar-
ing to others materials and they should be poured immediately.
The manufactures have launched new alginates, called extend-
storage alginates, that purpose to be poured up to 5 days. The
aim of this study was to evaluate the dimensional stability of
two alginates dimensional stable (Cavex ColorChange and Hy-
drogum 5) and to do a comparative analysis with a conven-
tional alginate (Jeltrate Plus). Materials and methods: It was
used a standard model of acrylic resin representing an upper
dental arch. Eight impressions were made for each alginate and
three different storage times were used: 30 minutes, 48 hours
and 96 hours. The distance between two parallels and fixed
points in the molds were measured to analyze the dimensional
change. The data was analyzed using SPSS 20.0 for windows.

The level of significance was set at a=0,05. Results: For Cavex
ColorChange and Hydrogum 5 alginates there was no statisti-
cally significant difference between the different storage times
(p>0.05). Jeltrate Plus alginate suffered significant dimensional
changes in different storage times. Although this study showed
the delay to pour the mold for Hydrogum 5 and Cavex Color-
Change, one can not neglect the care they require including
adequate proportion of dust and water and keep the mold un-
der good conditions of moisture. Conclusion: The results sug-
gest that alginates Cavex ColorChange and Hydrogum 5 can
be poured on up 96 hours and Jeltrate Plus should be poured
immediately.

KEYWORDS: Alginates; Dental impression materials; Dimen-
sional stability.

INTRODUCTION

Alginate is an irreversible hydrocolloid largely used in dentist-
ry* and its mainly importance is portrayed in the stage of diagnos-
tic and planning in rehabilitation? and orthodontics'?® because it is
easy to manipulation, low cost and a comfort level for patients*>.

The dimensional stability of alginates is poor when comparing
to others materials®. They tend to distort with time by the gain or
loss of water in processes known as synerises and soaking and
they should be poured immediately, not exceeding 30 minutes>”~.

This limitation has put forward to the rise of new materials,
extended-storage alginates or called as dimensional stable that
purpose to be poured up to 5 days, including Cavex ColorChange,
Cavex Holland BV, Haarlem, Netherlands and Hydrogum 5,
Zhermack, River Edge, New Jersey, USA. This characteristic may
have a considerable clinical importance because could make pos-
sible alonger time of work for the dentists. Furthermore, there are
no clinical and laboratorial studies that assure those information.

The aim of this study was to evaluate the dimensional stabil-
ity of two extended-storage alginates and to do a comparative
analysis with a conventional alginate. The hypothesis that will
not have significance difference in the dimensional stability of
alginate dimensional stable when comparing to the conventional
will be tested. The rejection criteria of null hypothesis was de-
fined by significance level of 5% (a=0,05).
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MATERIALS AND METHODS

Materials

The alginate impression materials used in this study are pre-
sented in Table 1 and included one conventional alginate (Jeltrate
Plus) and two extended-storage alginate materials (Hydrogum 5
and Cavex ColorChange).

Table 1 - Alginate materials tested in this study

Materials Trademark
Jeltrate Plus Dentsply Latin American, Petrdpolis, Brazil
Hydrogum 5 Zhermack, River Edge, New Jersey, USA

Cavex ColorChange Cavex Holland BV, Haarlem, Netherlands

Methods

It was used a standard model of acrylic resin (Vipi Flash, Vipi,
Pirassununga, Brazil), representing an upper dental arch. On the
palate face of the first molars were fixed with acrylic resin, steel
blades (TDV Dental, Santa Catarina, Brazil) (5x5x0.4mm) paral-
lel to each other, leaving 0.5 mm above the palatal cusps. For a
better view of the mold making, seconds before make the impres-
sions the upper surface of the slide was stained with copy pencil
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(Faber-Castell, Sao Carlos, Brazil). Plastic trays, number 4 (Maquira
Dental Products, Maringa, Brazil) were used to make the impres-
sions. The internal space for the impression material has been stan-
dardized through a wall of laboratory silicone (Zhermack, River
Edge, New Jersey, USA) round the base of the standard model,
creating stable stops for the impression trays, seating in a accurate
reproducible position and a trajectory with single insertion.

Two scoops of alginate were used for each impression, using the
scoop provided by each manufacturer and the necessary amount
of water was measured with disposable syringe. The alginate pow-
der was folded into the water and mixed manually, respecting the
time of mix to each manufacture. The mixed was done by only one
operator. Then the operator loaded the impression material into
the plastic tray and seated the tray on the model until it rested
firmly against the stop made with laboratory silicone. After the
gel time recommended by manufacture the tray was removed in
one direction and stored in a humid chamber. Eight impressions
were made for each alginate and three different storage times were
used: 30 minutes, 48 hours and 96 hours.

To evaluate the dimensional change/stability of molds, images
were obtained through the digital camera with 100mm lens and
MR-14EX macro ring flash (Rebel XTi, Canon Inc., Tokyo, Japan)
stabilized on a tripod (Mattedi, Rio de Janeiro, Brazil) and posi-
tioned at a standard distance. The images were obtained immedi-
ately (30min), 48h and 96h after the impression. The distance be-
tween two parallels and fixed points in the molds were measured
to analyze the dimensional change. The software Image J (National
Institute of Mental Health Bethesda, Maryland, EUA) was used
to give the distance between the points in the molds. To reduce
human error and increase precision, the operator measured and
recorded the distance three times for each image to calculate the
mean. The measurement was done by only one operator.

Specimens of each material were subjected to Scanning Electron
Microscope (Jeol JSM-6610, EUA) with EDX attached module to
evaluate its composition. The data was analyzed using the soft-
ware NSS X-ray microanalysis Thermo Scientific.

The results of Hydrogum 5 and Cavex ColorChange were
tested using statistical analysis of variance of a factor (one-way
ANOVA), considering that the data presented to the bow grip
normal. As there was no normal distribution of data Jeltrate Plus,
was applied Kruskal-Wallis non-parametric test. The data was
analyzed using SPSS 17.0 for windows. The level of significance
was set at a=0,05.

RESULTS

For Cavex ColorChange (p=0.37) and Hydrogum 5 (p=0.06)
alginates (Table 2) there was no statistically significant difference
between the different storage times (p>.05), indicating the pos-
sibility of poured mold in period to 96 hours.

Table 2 - Mean (SD) of alginate impressions at three storage times

Storage time

Alginate

30 min 48 h 9% h
Hydrogum 5 31.61(0.16) 31.63(0.16) 31.40 (0.26)
Cavex ColorChange  31.80(0.28) 31.99(0.28) 31.95(0.17)
Jeltrate 31.99(0.18) 31.69(0.21) 31.40(0.12)
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On the other hand, Jeltrate Plus alginate suffered significant
dimensional changes in different storage times. There is an evi-
dence of poor dimensional stability of this material, signaling the
need for poured immediate.

Figure 1 with EDX analyzes show the presence of elements
Oxygen, Silica, Calcium, Potassium, Aluminum and Titanium
although with a uneven distribution in the materials. Silica was
found in better proportions in Cavex ColorChange and Hy-
drogum 5.
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Figure 1 - EDX analyzes showing the composition of alginates
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DISCUSSION

The dimensional stability of a material is the ability to keep accu-
rate and precise over the time'?, a critical characteristic that applies
to irreversible hydrocolloids to undergo syneresis and/or soaking
when subjected to minor changes of humidity and temperature.
The alginates have low dimensional stability® and the casting mold
should be immediate>”# which represents a disadvantage and lim-
its the clinical indication to diagnostic and study procedures.

Hydrogum 5 and Cavex ColorChange, alginates tested in this
study remained dimensionally stable over 96 hours and this result
corroborates founds in other studies that suggested casting mold
up to 5 days for dimensionally stable alginate!'*!!. As for the Jeltatre
Plus, conventional alginate, there was evidence of poor dimension-
al stability and its immediate casting, not exceeding 30 minutes, is
still necessary'*!. Although this study suggests the delay to cast
the mold for Hydrogum 5 and Cavex ColorChange, one can not
neglect the care they require including adequate proportion of dust
and water and keep the mold under good conditions of moisture.
The null hypothesis “’there is no difference in dimensional stability
among extended-storage and conventional alginates”” was rejected
for Jeltatre Plus conventional alginate.

It is not known what modifications were made in the composi-
tions of alginates to increase the dimensional stability. In the present
study silica was found in better proportions in Cavex ColorChange
and Hydrogum 5, which may suggest the high concentrations of
this element with improved dimensional stability, however in
another study titanium and fluorine was found in Hydrogum 5,
suggesting too a possible association of these elements with di-
mensional stability’. Studies have observed improves dimensional
stability in alginates containing higher levels of alginic polymer
and lower molecular weight polymer chain®. Despite did not study
the influence of additives that control the ph of chromatic alginates,
such as Cavex ColorChange, Imbery'® et al. (2010) argue that such
additives can have a beneficial role. Although there are some stud-
ies that attempted to study changes in newer alginates, changes in
chemical compositions are not yet fully elucidated, especially as
regards improvement of the dimensional stability of these materi-
als. So, there is still a scientific gap regarding the changes made in
the alginate to improve the dimensional stability that mustbe filled.

To reduce the variables of this in vitro study, the molds were
not submitted to any disinfection and cast process. Although not
reporting a real clinical situation, the results suggest the delay of
cast the molds and this represents an important step forward for
dentistry with regard to the use of dimensionally stable alginate
for optimal clinical time and more researches should be done to
investigate others characteristics of extended poured alginates in
clinical conditions.

CONCLUSIONS

Within the limitations of this study can be concluded that only
Cavex ColorChange and Hydrogum 5 alginates can be poured
on up 96 hours. On the other hand, the Jeltrate Plus alginate
should be poured immediately.
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RESUMO

A estabilidade dimensional dos alginatos é baixa quando
comparada com outros materiais e eles devem ser vazados
imediatamente. Novos alginatos foram langados no mercado,
denominados de “armazenagem estendida”, que se destinam
a ser vazados em até 5 dias. O objetivo deste estudo foi avaliar
a estabilidade dimensional de dois alginatos dimensionalmen-
te estaveis (Cavex ColorChange e Hydrogum 5) e realizar uma
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analise comparativa com um alginato convencional (Jeltrate
Plus). Material e método: Foi utilizado um modelo padrao
de resina acrilica representando um arco dentério superior.
Foram feitas oito impressdes para cada alginato e utilizados
trés tempos de armazenamento: 30 minutos, 48 e 96 horas. A
distancia entre dois pontos fixos e paralelos nos moldes foi
medida para analisar a alteracao dimensional. Os dados foram
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analisados utilizando o SPSS 20.0. O nivel de significancia foi
estabelecido em a=0,05. Resultados: Para os alginatos Cavex
ColorChange e Hydrogum 5 nao houve diferenga estatisti-
camente significativa entre os diferentes tempos de armaze-
namento (p>0,05). O alginato Jeltrate Plus sofreu alteragdes
dimensionais significativas nos diferentes tempos de armaze-
namento. Embora este estudo mostrou um ganho de tempo
para vazar o molde para Hydrogum 5 e Cavex ColorChange,

nao se pode negligenciar o cuidado que necessitam incluindo
proporg¢ao adequada de pd e 4gua e manter o molde em boas
condicoes de umidade. Conclusao: Os resultados sugerem que
os alginatos Cavex ColorChange e Hydrogum 5 podem ser
vertidos em até 96 horas enquanto o Jeltrate Plus deve ser
vazado imediatamente.

PALAVRAS-CHAVE: Alginatos; Materiais de moldagem; Es-
tabilidade dimensional.
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