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ABSTRACT
Aim

To compare the thermoplasticity of different comamly available brands of gutta percha at différen
compression loads but constant temperature.

Materials and Methodology

Thirty cylindrical specimens measuring 4mm in diggneand 1mm in height were made from each examined
brand: dentsply, diadent and sure endo.After 2dé,specimens were placed in water at 80 degree 60mAfter that
specimens were placed between two glass slabsadd weighing 3.5 and 5.0 kg were applied. Imadé¢kseospecimens
were digitized before and after the test and amalyrsing imaging software to determine their ihéiad final areas. The
thermoplasticity of each gutta percha brand waerdehed by the difference between initial and fisaéas of the

specimens. Data were subjected to ANOVA test askfftificance.
Results

Data showed higher flow area values for DENTSPLWarrhoth compression loads at 80 degree C.
Conclusions

Different brands of gutta percha requires differemmpression loads for evaluation of their thermechanical
properties. For all brands, the greatest flow omxiiiat 80 degree C under a load of 5.0 kg. Thezetbese parameters

may be adopted when evaluating endodontic filliragarial.
KEYWORDS: Guttapercha, Endodontic Filling Material, Flow
INTRODUCTION

The main objective of root canal filling is to coleiely fill the pulp cavity in three dimensions .@vactors are
important in the three-dimensional filling of theot canal system,namely,the properties of the nahtemployed and the

filling techniqué®!*'>Gutta —percha is the filling material more uniwdlys approved and used for its properties like
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biological compatibility,dimensional stability,pbdity,easy placement and removal,and radiopacttyctv are close to tr
characteristics of ideal filling matert&f®

Guttapercha is a dried coagulated extract produced dBstof the sapotaceae family and mainly derivech
palaquium gutta bafl’. Guttapercha is available in two different crystallingrfs alpha and beta and may beverted
from one form to another. When extracted, ¢-percha is in its natural alpha form; beta is thecpssed form, ready f
use in endodontiéPure gutta percha is rigid at ordinarmperature becomes pliable a’-30° C,softens at 68 C and

melts at 108C with partial decomposition.lts plasticity at datevely low temperature made it useful in denjs

In general,the composition of dental g-percha has been shown to be approximately 18 to @2¥%-percha
polymer and 37 to 75% zinc oxifdt is evident that the thermoplasticity of g-percha cones is affected by th
chemical composition, as well as by thermal changesilting from the manufacturing process and ukdhese
material$>? Although several endodontic techniques haeen evaluated with respect to their ability to ageely fill
the root canal and its irregularities, few studiese focused on the thermoplasticity of differerarials of gutt-percha

cones used in thermomechanical mett

The present study aims to d&yse the thermoplasticity of different commerciadlyailable brands of gu-percha

cones(Dentsply,Diadent and Sure endo)at differentpression loads and a constant temperi

METHODS
Samples

Thirty specimens were fabricat Ten cylindrical specimen@ mm in diameter, 1 mm thick) were prepared fi
each examined brand of guftercha. Standardized specimens were divided inteettgroups(n=1CGroup | -
Dentsply(Dentsply Malliefer),@up II- Sure endo(Sure dent,Korea) andro@ Ill -Diadent(Diadent group
International,Korea)rhen, each group was ided into three subgroups(n=&¢cording to the compression load to

applied (3.5 kg or 5.0 kgespectively

For fabrication of the samples, materials were dtbat 8C° C for 60 s, in a thermome-controlled water bath,
then placed in standardized moulds that consistedstandard metal ring with an inner diameter ofifh and a thicknes
of Imm. The moulds containing the heated materiedee placed between two glass slabs,which were ¢berpresse
under a constant and controlled force of 5.0 Nifonin. After removal from the mould, excess matesias excised, usin
a sharp blade at the outer edges of the disc,nditmension of each specimen was checked usingjtaldnicrometel

with 1 microm precision (Mitutoyu,Japan). The samples were ke@6° C for 24 h.

load

] glass slabs

%

Figure 1: Apparatus to Compress Gutta -Percha

The specimens were again then returned to thentgeapiparatus at 80°C for 60 s. Each sample was ay&ie
positioned between two glass slabs and subjectaddad of 3.5 kg and 5.0 kg, according to eaclysaulp, for 2 min.The

postcompression imagesre photographed and were examined under a stemamtope (Vardhan,India) using an imi
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analysis software (chroma system, India)for congmeribetween the initial and final areas (in mm2eath sample. A
millimetre ruler was photographed beside the spenirand served as a calibration parameter for thegémAnalysisl
program during the measurement. The resulting @weesaobtained by the demarcation of points, circuibigg the outer
edge of the image of the specimen. Flow property eetermined in mfrby subtracting the final (after compression area

of each specimen from its original area (before p@ssion ).
ANALYSIS OF THE RESULTS

The data were analysed statistically by ANOVA(onagyvand two way) and multiple comparisons among the

experimental groups were done by Tukey’s test. Sigificance level was set at 5%.

RESULTS
Table 1: Resulting Flow Area in mnf
Groups Dentsply Sure Endo Diadent
Subgroups | 5kg | 3.5kg | 5kg | 3.5kg | 5kg | 3.5kg
3.53| 2.83| 3.01 272 275 226
3.52| 2.92| 325 264 284 228
3.81| 3.14| 313 259 266 201
3.44| 298| 317 283 242 2%
3.69| 3.04| 288 291 291 287
Table 2: Mean Diameter in mnf when 3.5kg Load was Applied
Number of Diameter
ceEh Samples | (Mean * SD) pELD
Dentsply 5 2.98+0.12 <0.031
Sure endo 5 2.74 £0.13 <0.031
Diadent 5 2.49 +0.40 <0.031
Table 3: Mean Diameter in mnf when 5kg Load was Applied
5K Number of Diameter p-
9 Samples | (Mean £+ SD) | Value
Dentsply 5 3.60+0.15| <0.001
Sure endo 5 3.09+£0.14 <0.041
Diadent 5 2.72+0.19 <0.001
Mean diameter {(mm)
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Figure 2: Comparison of Mean Diameter with Respecto 3.5 kg and
5 kg in Dentsply Group, Sure Endo Group and DiadenGroup
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DISCUSSIONS

Gutta percha for root canal filling is a compositaterial. The main components reported in prevituslies
were zinc oxide, pure gutta percha (trans-1, 4ipofyrene), wax or resin as plasticizer and bariulphate. The findings
of preliminary studies showed that the force regplito provide a significant increase in the diamefeheated gutta-
percha specimens should be greater than 3'8'kgn the present study, a 5-kg weight was used.tieret al
investigated three commercially available brandguita-percha in accessory canals at different ézatpres, and found
that material flow greater than 1.2 mm occurredy atl temperatures higher than 60°C. Based on tidinfys of these

studies, a temperature of 80°C was chosen forrésept study.

Three gutta-percha brands were tested in this stiidg thermomechanical property of materials igraudly
evaluated by subtracting the final from the iniaatas of samples subjected to compression atstasdriemperature. The
present study was designed to determine compreksids (3.5kg and 5.0 kg) would significantly altee performance of

root canal filling materials in terms of flow.

The results from the present study indicate tha8@ C and under a compression load of 5.0 kg, different
samples showed significant differences in areawatly comparison between the materials. As theltesinder the
different experimental conditions were poorly cefated, few differences were observed when the tibwhe materials
was compared. In addition, considering the lowgression coefficients observed, the results ohthgerials could not be
predictable from one to the other. Therefore, isustable to select parameters of temperature aad In which the

differences amongst the results of thermoplastifitthe materials could be more evident.

When testing the heated materials, the relatiosshgiween temperaturéC), load (kg) and differences in area
before and after compression (Ayrmvere observed. Although the results demonstrtitatitesting with a load of 5.0 kg at
80°C promoted significant area changes in the maseaiahlysed, when a 5.0 kg load was applied. Thiei@eal materials
were kept in water at 8C for 60 s according to previous studies. The tesi#monstrated that all three brands evaluated
(dentsply,diadent and sure endo) have thermoplasility. Dentsply showed significant thermoplasdiaility at 80° C,
even under lower compression loads (3.5 kQ).

The thermomechanical ability of gutta-percha igcllly dependent on its composition; this phenomasanore
evident in its pure form than in industrialized siens*.Other studies have also reported that the amolittooganic
substances added during the manufacturing proeesaftect the thermoplastic properties of guttasparcones’ ..In the
present study,Dentsply demonstrated significantjhér thermoplastic ability than its conventionaluoterpart, which
suggests the presence of a greater percentagettafpgucha in its formulation. Results from a poesly conducted
chemical and radiographic analysis of five branfiguita-percha showed wide variation in the perages of zinc oxide
(from 84.30 £ 0.50% to 66.50 + 0.50%) and of gyttaeha (from 14.5 + 0.70% to 20.4 + 0.40%) in tlieimulations 6.In
another analysis of the same commercial brandsié-gercha coneSverified that those containing greater amounts of

gutta-percha were more capable of filling simuldegdral canals by thermatic compaction.
CONCLUSIONS
Within the limitations of this study, it could leencluded:

- Different brands of gutta-percha cones require edifitt compression loads for evaluation of their

thermomechanical properties.
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For all gutta-percha the greatest flow occurreBAC under a load of 5.0 kg; therefore, these paraswizy be

adopted when evaluating endodofitimg materials.
Dentsply showed the greatest flow both under a &f&15 kg and 5kg.

Further research is required to increase the acgumad standardisation of the analysis of the tloptastic

properties of gutta-percha and similar root caitlald materials.
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