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Abstract Any substance and material placed in the root
canal either temporarily or definitively must be free of
microbial contamination. The purpose of the present
study was to evaluate the percentage of contamination of
Resilon cones, a polycaprolactone-based material, and
seven different brands of gutta-percha cones available in
the specialized market. Cones were removed from their
original manufacturer boxes and immediately transferred
to tubes containing thioglycolate broth. Tests were
carried out in triplicate. In addition, for quantitative
analysis of possible contaminants, cones were taken from
their packages, transferred to tubes containing saline
solution, agitated, and aliquots of this solution were
seeded onto Mueller-Hinton agar plates. No sample
showed contamination in any of the tests performed.
Despite the absence of detectable contamination before
the first use, a rationale for routinely disinfecting cones
before placing them into root canals is given.
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Introduction

Secondary intraradicular infections are caused by micro-
organisms that were not present in the primary infection
and have penetrated the root canal system during treatment,
between appointments, or after the conclusion of the
endodontic treatment [21]. Microorganisms can be intro-
duced in the root canal during treatment usually as a result
of a breach in the aseptic chain. If microorganisms
introduced in the canal manage to adapt to the new
environment, surviving, colonizing, and flourishing therein,
a secondary infection is established. Environmental con-
tamination of filling materials is a potential source of
microorganisms for secondary infections.

Based on the contemporary concepts of infection
control, every instrument and material to be placed
within root canals should be sterilized. Core filling
materials, such as gutta-percha and Resilon cones, are
thermolabile and thereby should ideally be provided
sterilized by the manufacturer. If not, they should be
disinfected chairside through chemical procedures before
use in patients. The few studies on this subject have
reported that none to up to about 5–8% of gutta-percha
cones taken directly from the manufacturer boxes before
the first use exhibited some level of contamination [4, 5,
8, 10]. After storage in violated packages, about 19% of
cones randomly taken in endodontic clinics were contam-
inated [12]. Cones from the clinical environmental or
intentionally handled with gloves showed contamination
with Staphylococcus species [5, 12].

Because the majority of manufacturers do not provide
information as to the sterility of cones and given the
importance of preventing infection or reinfection of the root
canal system to achieve an optimum treatment outcome
[22], the purpose of the present study was to provide
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additional information as to the sterility status of core filling
materials available from several different manufacturers.

Material and methods

Gutta-percha and Resilon cones tested in this study are
shown in Table 1. Cones of medium size or with equivalent
tapers from two different batches of each manufacturer
were used (Table 1). The packages remained closed until
the tests. The whole experiment was conducted under
aseptic conditions inside a laminar flow cabinet (Bio
Protector 09, Veco, Campinas, SP, Brazil) previously
sterilized using ultraviolet light for 15 min. All testing
procedures were performed by a single operator using
sterile gloves, mask, and instruments.

For the qualitative analysis, two cones were taken out of
each package using cotton pliers and placed directly into a
tube containing fluid thioglycolate medium (Fluid Thio-
glycolate Medium, Merck, Darmstadt, Germany). The
procedure was conducted in triplicate for each batch of
cones analyzed. Tubes were incubated for 21 days at 37ºC
and evaluated daily for occurrence of turbidity, which was
indicative of growth.

The dye present in some cones generated a light turbidity
that might be taken by growth. In these cases, tubes were
vortexed for 30 s and aliquots of 0.1 ml were plated directly
onto the surface of Mueller–Hinton agar plates (Difco,
Detroit, MI, USA) to check for a bacterial origin. Plates were
incubated under aerobic conditions for 3 days at 37ºC.
Another aliquot of the broth was subjected to Gram-staining.

For the quantitative analysis, two cones were taken out
of their respective original packages, placed directly in a
tube containing 1 ml of sterile 0.85% buffered saline
solution and vortexed for 1 min. The solution was plated
onto the surface of Mueller–Hinton agar plates and
incubated under aerobic condition for 3 days at 37ºC.

As negative controls, three tubes containing fluid
thioglycolate medium and no sample were incubated for
21 days at 37ºC. The following positive control group,
which also served to establish the detection limit of the
assay, was included in this study: Escherichia coli (ATCC
29213) cells grown in trypticase soy broth (Difco) for 24 h
were used to prepare a suspension adjusted to match the
turbidity of a 0.5 McFarland BaSO4 standard (approxi-
mately 1.5×108 cells). This solution was further serially
tenfold-diluted until approximately 101 colony forming units
(CFUs). Gutta-percha cones taken directly from the packages
were contaminated in E. coli suspensions ranging from 101

to 108 CFUs for 20 min at 37°C, and after excess medium
was dripped off, cones were transferred to fluid thioglycolate
broth. This test was carried out in duplicate using one cone
per tube at the same incubation conditions described above.
The time it took for turbidity to be observed was recorded.

Results

Some tubes showed a slight turbidity when compared to
fresh broth. However, they were not suggestive of growth
in appearance. To check for a bacterial origin of the
turbidity, aliquots of the broth were plated onto Mueller-

Table 1 Materials tested in this study

Cones Manufacturer Batch numbers Constituentsa

Dentsply (medium) Dentsply, Petrópolis, RJ, Brazil 214480 and
235160

Gutta-percha, zinc oxide, organic pigments

DiaDent (fine
medium)

DiaDent Group International Inc.,
Burnaby, Canada

010307 and
011006

Gutta-percha, zinc oxide, barium sulfate, coloring agent

Endopoints (medium) Endopoints, Manacapuru, AM, Brazil 019 and 021 Gutta-percha, zinc oxide, organic pigments

Endopoints-
microtipped
(medium)

Endopoints, Manacapuru, AM, Brazil 010 and 011 Gutta-percha, zinc oxide, organic pigments

Meta (#25 .04 and .06
taper)

Meta Biomed Co., Cheongju City,
Korea

070706.G and
070708.G

Gutta-percha, zinc oxide, barium sulfate, coloring agent

Obtura Spartan
(medium)

Precise Dental, Jalisco, México 6626A and
7487E

Gutta-percha, zinc oxide, barium sulfate, coloring agent

Odous (medium) Odous De Deus Ind. e Com., Belo
Horizonte, MG, Brazil

01 and 04 Gutta-percha, zinc oxide, coloring agent

Tanari (medium) Tanari, Manacapuru, AM, Brazil 007002G and
007005G

Gutta-percha, zinc oxide, organic pigments

Real Seal (#25 .04 and
.06 taper)

SybronEndo, Glendora, CA, USA 148118 and
159505

Polyester compound, difunctional methacrylate resin,
bioactive glass, radiopaque fillers

a According to the manufacturers’ information
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Hinton agar plates and subjected to gram-staining. These
approaches revealed no bacteria, indicating that the change
in optical density of the broth was possibly related to dyes
present in the composition of the cones. Turbidity sugges-
tive of bacterial growth was verified in only one qualitative
test from the brand Odous. Gram-negative rods were
visualized after gram-staining of a broth aliquot. However,
no growth was seen onto Mueller–Hinton agar plates. As
the two other qualitative tests and the quantitative test from
the same package all yielded negative results for bacterial
growth, this single specimen was discarded from the results
and regarded as unintentional contamination during han-
dling. The quantitative test resulted in no growth for all
brands of cones used.

Negative control tubes yielded no growth. In the positive
controls, cones contaminated with all E. coli suspensions
(from 101 to 108 CFUs) showed positive results in
thioglycolate broth after 2–3 days, demonstrating the
efficacy of the method in detecting even low levels of
contamination.

Discussion

Secondary infections may be caused by a breach in the
aseptic chain during treatment, which can occur due to the
presence of remnants of supragingival biofilm, calculus or
caries on the tooth crown; leaking rubber dam; and
contamination of endodontic instruments, irrigants, or
filling materials [21]. Occurrence of nonoral bacteria, such
as enteric gram-negative rods, Staphylococcus epidermidis,
Staphylococcus xylosus, and Pseudomonas aeruginosa, in
infected root canals is highly suggestive of secondary
infections [7, 13, 14, 20, 23]. Utilization of contaminated
root canal filling materials generates a potential for
secondary infection to establish and consequently put the
treatment outcome at risk. The present study evaluating
several gutta-percha brands from different manufacturers
and Resilon cones joins others in the literature that found
low or no occurrence of contamination for gutta-percha
cones when immediately taken from their packages for first
use [4, 5, 8, 10]. However, it must be pointed out that cones
may become contaminated after the first use or if incorrectly
handled [5, 12].

The reason for low levels of or no contamination of the
cones as available in their packages may relate to the
following: smooth surfaces of the cone, which make
bacterial adherence and colonization difficult; lack of
proper conditions for bacterial growth, including humidity
and nutrient availability; and the content of zinc oxide, which
has antibacterial activity and can inhibit colonization [9].

Apparently, the present findings and those from studies
presenting low or no contamination of cones taken directly

from their packages [4, 5, 8, 10], combined with the
antimicrobial activity exhibited by most root canal sealers
[1, 2, 11, 17, 19], might be reasons to disregard cone
disinfection before filling. Nevertheless, there are some
arguments in favor of disinfecting cones before use: (a) some
nonoral bacterial species have been detected in secondary/
persistent infections and their source is highly likely to be a
breach in the aseptic chain (where contaminated cones also fit
in) [7, 13, 14, 20, 23]; (b) some cones, even unpacked, may
exhibit contamination [4, 5, 8]; and (c) after package
violation, cones remaining in the package are continuously
exposed to the environment during subsequent use and
consequently have a high risk of contamination [5, 12].
Therefore, it seems entirely prudent and justifiable to
disinfect cones before use by immersion in NaOCl solution.
NaOCl is effective after just 1 min and may not cause
significant alterations on gutta-percha cone structure [3, 5, 6,
15, 18, 24]. After disinfection, 96% ethyl alcohol, 70%
isopropyl alcohol, or distilled water can be used to remove
chloride crystals formed on gutta-percha cones [16].

Conclusions

The present findings demonstrated that Resilon and all
gutta-percha cones tested showed no contamination as they
are provided from the manufacturer. Even so, given that
manufacturers do not guarantee sterility and that cones are
usually available in packages that will be opened and
handled several times after the first opening, predisposing
to environmental contamination, the present findings do not
preclude the need to disinfect cones before use. This is in
line with the essential role placed by asepsis in the
favorable outcome of the endodontic treatment.
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