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Dissolving efficacy of some organic 
solvents on gutta-percha

Eficácia dissolvente de alguns solventes 
orgânicos sobre a guta-percha

Abstract: The aim of this study was to evaluate the solubility of gutta-percha in four 
organic solvents used in endodontics. The solubility of gutta-percha (Dentsply) was as-
sessed in xylol, orange oil, eucalyptol, chloroform and distilled water. A hundred and fifty 
samples of gutta-percha were prepared using a standardized stainless steel mould and 
divided into five groups for immersion in the different solvents tested and in distilled wa-
ter (control group) for 2, 5 and 10 minutes. The means of gutta-percha dissolution in the 
solvents were obtained by the difference between the pre-immersion original weight and 
the post-immersion weight in a digital analytical scale (Gehaka – AG2000). Data were 
statistically analyzed by Analysis of Variance (ANOVA) and multiple comparisons with 
Scheffe’s test (p < 0.05). The best solvency capacity was obtained with xylol. Chloroform, 
orange oil and eucalyptol presented similar results, and distilled water did not promote 
alterations in the gutta-percha. 
Descriptors: Endodontics; Retreatment; Solubility; Gutta-percha; Solvents.

Resumo: O presente estudo avaliou a solubilidade da guta-percha em quatro solventes or-
gânicos empregados em endodontia. A solubilidade da guta-percha (Dentsply) foi testada 
em xilol, óleo de laranja, eucaliptol, clorofórmio e água destilada. Foram preparadas cen-
to e cinqüenta amostras de guta-percha por meio de uma matriz metálica que foram di-
vididas em cinco grupos para imersão nos diferentes solventes a serem testados e na água 
destilada (grupo controle) durante 2, 5 e 10 minutos. As médias da dissolução da guta-
percha nos diferentes solventes foram obtidas pela diferença entre o peso inicial pré-imer-
são e o peso pós-imersão através de uma balança analítica digital (Gehaka – AG2000). Os 
dados foram analisados estatisticamente através da análise de variância (ANOVA) e com-
parações múltiplas com teste de Scheffe’s (p < 0,05). A melhor capacidade de solvência 
foi obtida com o xilol. Clorofórmio, óleo de laranja e eucaliptol apresentaram resultados 
semelhantes, e a água destilada não promoveu alterações na guta-percha. 
Descritores: Endodontia; Retratamento; Solubilidade; Guta-percha; Solventes.
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Introduction 
Gutta-percha is the most frequently used filling 

material for root canal obturation. This thermoplas-
tic material fulfills the main requisites for root canal 
filling, one of which is to be an easily removable ma-
terial in cases of endodontic retreatment. The meth-
ods used to perform it are mechanical, thermal, 
chemical, or even an association of them, and also 
special instruments such as ultrasound instruments 
can be used.1,2,7,9

Most often Gutta-percha cones are composed of 
a vegetable resin, which lends its name to the prod-
uct, and they are softened by chemical solvents.11

Among the organic solvents more frequently used 
in endodontics, prominent are: chloroform, xylol, 
halothane, eucalyptol, turpentine (terebintine) and 
orange oil.1,4,5,6,11,15,17

Gutta-percha can be easily removed with the use 
of an organic solvent or heated instrument. How-
ever, these substances seem to show variable degrees 
of success regarding dissolution and removal of this 
material from the root canal.

Organic solvents have been used for a long time 
as an auxiliary or principal method of gutta-percha 
removal, being the more effective chemical sub-
stances to dissolve the filling endodontic material. 
Chloroform and xylene are the two most commonly 
used solvents, but the U.S. Food and Drug Adminis-
tration prohibit chloroform because of its potential 
carcinogenicity. Xylene is available nowadays for 
clinical use, and it is not considered a carcinogen, 
but is very toxic to tissues.3,13,18

Gutta-percha is also soluble to essential oils. 
Some of them have been reported as safe and use-
ful for this purpose, like eucalyptus (eucalyptol) and 
pine tree (turpentine) essential oils.14 According to 
Pécora et al.10 (1992), orange oil acts on gutta-per-
cha in the same way that xylol does, without pre-
senting any deleterious effect of that.

Nowadays, the procedures of retreatment have 
become even more important in endodontics, re-
placing traditional surgical methods. Different 
solvents have been largely used to empty the root 
canal. Their properties should be taken in consid-
eration regarding effectiveness in the dissolution of 
the endodontic filling material.

The purpose of this study was to comparatively 
evaluate the dissolution efficiency of different gutta-
percha solvents at three time intervals.

Material and Methods
One commercial brand of gutta-percha (Dentsp-

ly, Petrópolis, RJ, Brazil) was included in this study. 
Eucalyptol (Odontopharma, Porto Alegre, RS, Bra-
zil), xylol (Labsinth Ltda., Diadema, SP, Brazil), 
chloroform (Labsinth Ltda., Diadema, SP, Brazil) 
and orange oil (Dierberger, Pelotas, RS, Brazil) were 
tested as solvents. Distilled water obtained from a 
Milli-Q water system (Millipore Corporation, Bed-
ford, MA, USA) was used as a no solvent control.

Standardized stainless steel moulds with 8 mm 
in diameter and 2 mm in height were used for sam-
ple preparation. Master cones of gutta-percha were 
heated and condensed into sample moulds and left 
to set at room temperature for 48 h. Excess material 
was then trimmed to the surface level of the mould 
with a scalpel.

One hundred and fifty shaped discs of gutta-per-
cha were prepared and divided into five groups of 
thirty, for immersion in xylol, orange oil, eucalyp-
tol, chloroform or distilled water and were further 
divided into three equal subgroups (n = 10) for 2, 5 
and 10 min.

Samples were weighed in a digital analytical 
scale (Gehaka AG 2000, Gehaka Ltda., São Paulo, 
SP, Brazil) in grams and recorded to four decimal 
places in triplicate. Gutta-percha discs were im-
mersed in 20 ml of solvent at room temperature in 
an amber glass bottle (Corning Inc., Canton, NY, 
USA) with a screw cap so that both surfaces of each 
sample were freely accessible to the solvent.

Samples were removed from the glass vial af-
ter the specified immersion period and washed in 
100 ml of double-distilled water and allowed to dry 
for 24 h at 37 ± 1°C in an oven and kept in a dis-
secator. The extent of gutta-percha dissolution re-
moved from the specimen was calculated from the 
difference between the original weight of gutta-per-
cha and its final weight using the following equa-
tion: 

M = M2 – M1, 
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where:
M2 = post-immersion weight;
M1 = pre-immersion weight.

Means and standard deviations of percentage 
loss of weight were calculated at each time interval 
for each group of specimens. The values were com-
pared by statistical parametric tests using the soft-
ware SPSS 8.0 (SPSS Inc., Chicago, IL, USA). The 
difference in dissolution of gutta-percha along the 
different times tested was calculated by Two-Way 
ANOVA. Multiple comparisons with Scheffé’s test 
were further performed to compare the effect of the 
different solvents in different times with the value of 
statistical significance set at 0.05.

Results
Dissolution means and standard deviations re-

corded for the different solvents are summarized in 
Table 1. 

The weight loss of gutta-percha as a function of 
time is presented in Graph 1. For the first batch of 
samples with immersion time 2 minutes, all solvents 
presented similar effects (F = 2.250, p = 0.081), ex-

cept the control group.
For 10-minutes immersion time, Xylol displayed 

a markedly superior ability in dissolving gutta-per-
cha in comparison to the others solvents (p < 0.05). 
In the distilled water control group, no gutta-percha 
discs were dissolved.

Chloroform, orange oil and eucalyptol did not 
show statistically significant differences at 5 and 10 
minutes (p > 0.05).

The best solvency capacity was obtained with 
xylol, while chloroform, eucalyptol and orange oil 
showed similar solvent effects, and distilled water 
did not promote alterations in the guta-percha. 

Discussion
Clinical trials standardization concerning solu-

bility generally follows the ISO normative. Howev-
er, there is no such normative to evaluate the effect 
of endodontic solvents on gutta-percha materials. 

Considering the great perspective of success in 
endodontic reinterventions, retreatment becomes a 
conservative clinical conduct in comparison with 
some more radical procedures such as periapical 
surgeries. The removal of the endodontic filling ma-
terial from the root canal is a requirement for re-
treatment.

Gutta-percha in conjunction with a variety of 
root canal sealers is the most commonly used root 
canal filling material. Several methods to remove 
the filling material are available, including the use 
of solvents, the thermal method and mechanical in-
strumentation, individually or in combination of the 
three.1,2,7,9

Gutta-percha can be removed without great dif-
ficulty with the use of an organic solvent or heated 
instruments.2,9 Our results showed that xylol is the 
most effective for gutta-percha dissolution compared 

Table 1 - Means and standard deviations of gutta-percha solubility in solvents during immersion times. Solubility is expressed 
as weight loss in grams.

Xylol Orange oil Eucalyptol Chloroform MiliQTM water

2 minutes 0.6380 ± 0.69a 0.7941 ± 0.66a 0.9438 ± 0.69a 0.7869 ± 0.44a 0.0168 ± 0.004b

5 minutes 0.8984 ± 0.78a 0.8907 ± 0.61ab 0.6099 ± 0.53ab 0.7282 ± 0.58ab 0.0316 ± 0.027c

10 minutes 1.1105 ± 0.62a 0.5794 ± 0.43ab 0.7573 ± 0.43ab 0.8941 ± 0.78ab 0.1196 ± 0.18c

Means followed by the same superscript letters in the column indicate no statistically significan�t differences (P > 0.05).

Graph 1 - Time-dependent solubility effect of solvents 
on gutta-percha. Solubility is expressed as weight loss in 
grams.
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to the other tested solvents. Eucalyptol, chloroform 
and orange oil showed similar solvent effects, while 
distilled water showed no dissolution ability.

Chemical methods for gutta-percha removal or 
decontamination12 have been used for a long time. 
Nevertheless, substances that are the most effective 
solvents have the most potential toxicity. Several 
studies report that even substances which are used 
far from the periapex, such as in the pulp chamber, 
can reach the periapical tissues.16

Xylol and chloroform are classified among the 
solvents with major capacity of dissolution of gutta-
percha and also as those which present the most un-
desirable effects to the periapical tissues,13 as well as 
being considered potentially carcinogenic and neu-
rotoxic.18

In the present study, eucalyptus oil or eucalyp-
tol and orange oil were statistically similar to chlo-
roform (p > 0.05), in agreement with the study by 
Hunter et al.4 (1991) but differing from other inves-
tigations that observed significantly less dissolution 
efficiency.3,15,17

The use of essential oils in endodontics is growing 
because of their proved safety, biocompatibility and 
non-carcinogenicity.5,6 The results of this study indi-
cate that both eucalyptol and orange oil are suitable 
as solvents, for dissolving or softening gutta-percha.

Essential oil extracted from the peel of sweet or-
ange, Citrus aurantium, is easy to obtain and suit-
able for rapid opening of the root canal, mainly in 
zinc-oxide cement root fillings associated or not 
with gutta-percha cones. Orange oil is an excellent 
alternative solvent as compared to potentially toxic 

solvents, being used either on eugenol zinc-oxide ce-
ment or to soften and dissolve gutta-percha.8,9,10,14

Eucalyptol (the main constituent of eucalyptus 
oil) exhibits antibacterial effects and anti-inflamma-
tory properties, and its potential of dissolution of 
gutta-percha increases significantly when heated.9,11 
If not heated, it dissolves the material more slowly.

Furthermore, after emptying the root canals, 
this solvent is easily removed by irrigation with ten-
sio-active solutions such as lauril sodium sulphate 
or similar.10

Considering the existence of similarity in sol-
vent capacity between essential oils and the other 
organic solvents investigated, we could clinically 
use eucalyptol and orange oil for a longer time. The 
uncontrollable miscibility and penetration depth of 
solutions like xylol and chloroform promote an un-
controlled field reaching the apical region and caus-
ing a chemical pericementitis.

The choice of an ideal solvent for endodontic re-
treatment requires the establishment of a balance 
between the level of clinical safety, the level of toxic-
ity and aggression to the tissues, and the chemical 
capacity of dissolution.

Conclusions
Within the limitations of this in vitro study, we 

were able to conclude that:
Xylol presented a superior solvent effect.
Chloroform, orange oil and eucalyptol presented 
similar solvent effects.
We should limit the clinical use of solvents that 
present toxic and carcinogenic effects.

1.
2.

3.
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