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ABSTRACT
Aim: The aim of this study was to analyze surface topography of gutta-percha cones after rapid chemical disinfection with 
5.25% sodium hypochlorite, 96.30% Aloe vera gel and 100% lemon grass oil.

gel 
and 100% lemon grass oil.

Materials and methods: From a sealed packet, 28 GP cones of size F3 protaper were selected and distributed into four 
groups containing 7 GP cones in each group. The following were the groups: Group 1 Control group, Group 2 Sodium 
hypochlorite, Group 3 Aloe vera gel, Group 4 Lemon grass oil. GP cones in each group were soaked in the respective 
disinfectant solution for 1 minute before being examined under a scanning electron microscope for the variations in the 
surface topography. Chi-square test was used to compare the results between the various groups in statistical analysis. 
P-value <0.05 was considered as statistically significant.
Results: The results of the study demonstrated that Aloe Vera gel caused the least surface alterations in gutta-percha
cones when sodium hypochlorite and lemon grass oil. when 

compared to 
sodium hypochlorite and lemon grass oil.

Conclusion: Within the limitation of the study, it is concluded that even though lemon grass shows high antimicrobial
activity it is not as safe as Aloe Vera as it causes high surface changes in gutta-percha after disinfection. Therefore, Aloe
Vera gel can be regarded as a safer choice for disinfecting gutta-percha cones.
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INTRODUCTION

The elimination of microorganisms from the root canal 
and the prevention of reinfection are the two most 
important aspects of endodontic therapy [1]. The major 
goal of endodontic therapy is to keep the root canal 
treatment as sterile as possible, from the initial access 
opening until the final coronal restoration of the tooth. For 
endodontic therapy to be successful, it is critical to 
eliminate or reduce the bacteria count [2]. Utmost care 
should be taken to avoid any cross contamination of the 
root canal system with the endodontic instruments [3]. 
The most commonly used obturating material in 
endodontics is gutta-percha points. Biocompatibility, 
dimensional stability, thermoplasticity and radiopacity are 
some of the ideal properties of gutta-percha points [4]. 
When the gutta-percha points are subjected to the chair 
side   environment,   certain   endogenous   and  exogenous 

bacteria like cocci, rods and yeasts may cause defilement 
[5]. Numerous investigations have concluded 
Staphylococcus to be the most prevalent microorganism 
infecting gutta-percha cones in their boxes and while 
handling with gloves [6]. Infection control is crucial for 
endodontic therapy success, and all stages of the treatment 
need to be performed under aseptic conditions, especially 
root canal filling. As a result, disinfecting gutta-percha 
cones before inserting them into the root canal is critical 
[4].
Gutta percha cones cannot be cleansed by the usual 
conventional methods wherein moist or dry heat methods 
are used as it may cause surface alteration to the gutta-
percha     cone     structure    due    to    their    thermoplastic
characteristics. Several compounds such as
paraformaldehyde, ethyl alcohol, formocresol,
polyvinylpyrrolidone iodine, glutaraldehyde, quaternary
ammonium compounds and hydrogen peroxide have been
frequently utilized as disinfectants [7]. Conducted a study
and concluded that quick disinfection approach is the
most successful, definitive, appropriate and cost-effective
method for disinfecting gutta-percha cones. Rinsing GP
cones in sodium hypochlorite (NaOCl) solution (3% and
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5.25%) for a minute is considered as a standard method 
for disinfecting [8]. NaOCl has the ability to dissolve 
organic tissue and possess antibacterial properties; 
hence it is frequently utilized as an irrigating solution in 
endodontic therapy. 

Various preparations of NaOCl linked with surfactant 
molecules are commercially available as an endodontic 
irrigant. The inclusion of these surfactant molecules 
lowers the surface tension of NaOCl, making it more 
wettable on dentin walls. Consequently, the 
penetration of NaOCl solution within the root canal walls 
increases, and the disinfection of hard to reach areas is 
favored, especially within the dentinal tubules, which are 
inaccessible for endodontic instruments.4 Besides 
chemical disinfectants, safe and effective herbal 
disinfectants have also been tried. Scientific literature 
suggests that herbs possess antimicrobial, antiseptic, 
antiviral, antifiungal, and immunomodulatory properties. 
As a result, they can be utilised safely in the food and 
pharmaceutical industries with less or no adverse effects. 
Herbal agents are environmental friendly; however they 
have rarely been tested as a pre-operative disinfectant for 
GP cones. In recent investigation, and suggested the the 
use of neem bark and Aloe Vera extract respectively for 
disinfection of gutta-percha cones. Widely used culinary 
plants in Asian subcontinent include Lemon grass 
(Cymbopogon citrates), basil (Ocimum basilicum L.), and 
green tea (Camellia sinensis) extract which are utilized in 
a variety of dental and oral products [9]. Aloe Vera (AV) 
gel has been proven to be bacteriostatic against 
Staphylococcus aureus, Streptococcus pyogenes, and 
Salmonella paratyphi, as well as an excellent 
decontamination medium for GP cones [10]. In this study, 
an attempt was made to evaluate the surface changes on 
gutta-percha cones treated with different herbal 
disinfectants. The null hypothesis tested was there is no 
difference in surface topography of gutta percha after 
chemical disinfection with 5.25% sodium hypochlorite, 
96.30% Aloe vera gel and 100% lemon grass oil. The aim 
of this study was to evaluate surface topography of gutta-
percha cones after chemically disinfecting with 5.25%
sodium hypochlorite, 96.30% Aloe vera gel and 100%
lemon grass oil.

MATERIALS AND METHODS

From a sealed packet, 28 GP cones of size F3 protaper 
were selected and distributed into four groups containing 
7 GP cones in each group. The following were the groups 
(Figure 1):

• Group 1: Control group
• Group 2: Sodium hypochlorite
• Group 3: Aloe vera gel
• Group 4: Lemongrass oil.

Figure 1: From a sealed packet, 28 GP cones of size F3
protaper were selected and distributed into four
groups containing 7 GP cones in each group.

• Group 1: Gutta-percha cones were kept without
disinfection

• Group 2: Gutta-percha cones were disinfected with
5.25% NaOCl for 1 min (Figure 2)

• Group 3: Gutta-percha cones were disinfected with
96.30% Aloe vera gel for 1 min (Figure 3)

• Group 4-Gutta-percha cones were disinfected with
100% Lemon grass oil for 1 min (Figure 4)

Figure 2: Sodium hypochlorite.

Figure 3: Aloe vera gel.

Figure 4: Lemon grass oil.

GP cones were then observed for surface topographic
changes under scanning electron microscope at 100X,
300X and 1000X magnification respectively (Figure 5).
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Figure 5: a) Gutta percha cones placed for gold
coating; b) Gold coated gutta percha cones. c)
Scanning Electron Microscope.

Statistical Analysis: Carried out using Chi-square test to
compare the changes seen on the surface of the gutta
percha cones between the groups. P value <0.05 was

regarded as statistically significant. The tabulated results 
are given in (Table 1).

RESULTS

Seven Gutta percha cones were selected from each group 
and the percentage was calculated by the number of 
cones that showed changes divided by the total number 
of cones. The results were tabulated as shown in (Table 
1), (Figures 6-9).

Changes Seen

Group 1 (Control
Group)

Mild Moderate Severe No changes Total

Count  0  0  0  7  7

%  0  0  0  100  100

Group 2 (Sodium
hypochlorite)

Count  0  4  3  0  7

%  0  57.1  42.9  0  100

Group 3 (Aloe vera gel) Count  4  0  0  3  7

%  57.1  0  0  42.9  100

Group 4 (Lemon grass 
oil)

Count  0  3  4  0  7

%  0  42.9  57.1  0  100

Figure 6: SEM images of gutta-percha cones in control
group under 100X, 300X and 1000X magnification
respectively.

Figure 7: SEM images of gutta-percha cones treated
with 5.25% sodium hypochlorite for 1 min under
100X, 300X and 1000X magnification respectively.

Figure 8: SEM images of gutta-percha cones treated
with 96.30% Aloe vera gel for 1 min under 100X,
300X and 1000X magnification respectively.

Figure 9: SEM images of gutta-percha cones treated
with 100% lemon grass oil for 1 min under 100X,
300X and 1000X magnification respectively.

In group 2 (Sodium hypochlorite), it showed severe
changes with 42.9% and moderate changes with 57.1%
of GP cones. The group 3 (Aloe vera gel) groups showed
no changes with 42.9% and mild changes in relation to
57.1% of GP cones. In group 4 (Lemon grass oil) groups,
57.1% of GP cones showed severe changes and 42.9%
showed moderate changes.

DISCUSSION

One of the foremost goals in endodontic therapy is
complete elimination of the microorganisms. Thus;
sterilization of endodontic instruments and materials
becomes an important step [12]. Due to certain features
like biocompatibility, radio opacity, dimensional stability
and antibacterial activity, gutta percha cones have been
chosen as the preferred material for root canal
obturation. They can also be easily retrieved from the
root canals [13]. Despite the fact that the amount of
micro-organisms present at the time of packing was fairly
low, dentists routinely use GP points ‘straight out of box’
without giving a second thought about the sterility. It was
shown that the clinical use of the pack increases the
number of organisms contaminating the GP cones. The
contamination of the gutta-percha cones in endodontic
therapy consists primarily of vegetative bacterial cells
rather than resistant bacterium spores [14]. Due to their
thermoplastic properties, traditional sterilising methods
that employ heat cannot be used to promote disinfection
of GP cones. As a result, new techniques of disinfection
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for gutta-percha cones are required [15]. Chemical agents
that are effective at decontaminating gutta-percha cones
can be used. In our study, surface topography of GP cones
following rapid chemical disinfection with 5.25% sodium
hypochlorite, 96.30% Aloe vera gel and 100% lemon
grass oil were analyzed. The surface modifications on
gutta-percha cones were examined by SEM after the
disinfection process. Since Sodium hypochlorite is a
strong oxidizing agent, it induces breakdown and
hydrolysis of amino acid by generating chloramines
molecules. It has the ability to impair the chemical
stability of chain polymer, resin, and waxes of GP cones.
Such, a chemical instability would adversely affect the
mechanical properties of gutta-percha [16]. In our study
sodium hypochlorite group showed severe changes with
42.9% and moderate changes with 57.1% of GP cones.
Ingle stated that dropping a cone into a good germicidal
solution for a fair period of time will evidently
decontaminate the cone. The use of sodium hypochlorite
as a disinfecting agent has been recommended by several
studies. However, at higher concentration (5.25%) they
produce chloride crystals on the surface of gutta percha
cones that could impair the obturation and hermetic seal.
Aloe vera, is another medicinal herb which is composed
of around 75 active ingredients which includes vitamins,
enzymes, sugars, minerals, lignin, saponins, salicylic acid
and amino acids, which have antioxidant, antiviral and
antibacterial properties [17]. Aloe vera has been in use
for a variety of diseases, ranging from gastric ulcers to
cosmetics since a long time. Aloe vera has antimicrobial
action attributed to substances such as p-coumaric acid,
ascorbic acid, pyrocatechol and cinnamic acid. Aloe
vera has been used from time immemorial for the
treatment of a multitude of ailments ranging from peptic
ulcers to its use in cosmetics. It has a well-established
antimicrobial activity ascribed to compounds that are
now specifically identified as p-coumaric acid, ascorbic
acid, pyrocatechol and cinnamic acid. Another significant
benefit is that Aloe vera gel has been shown to effectively
decontaminate GP cones in less than one minute [18]. It
is a safer gutta-percha cone disinfectant since it does not
change the surface topography resulting in improved
sealing capacity and reinforcement of root canal. In a
research study conducted by they confirmed the
antimicrobial property of Aloe vera gel against 3 micro-
organism by producing effective inhibition zones nearly
equal to 5.25% NaOCl.17 The effectiveness of three
herbal gels for disinfecting gutta-percha cones were
studied by where they had come to the conclusion that all
the gels had inhibition zones almost equal to 5.25%
NaOCl [19]. In our study also, Aloe vera was found to be
better than Sodium hypochlorite and Lemon grass oil.
Due to the high activity of citral epoxide, Cymbopogan
citratus or Lemon grass (100%) has been reported to
have antibacterial activity against S. aureus. Lemon grass
is also effective against fungal growth. In the present
study, inspite of its efficient antimicrobial activity, it
caused significant surface changes in gutta percha.
Statistically significant difference was seen between
control group and Sodium hypochlorite group as well as
lemon grass group as surface changes seen in both the

groups were comparable with each other with slightly
higher changes in lemon grass oil group. The control
group was not treated with any disinfectant. However, on
comparison between all the groups, least surface changes
in gutta-percha were seen with aloe vera gel as compared
to sodium hypochlorite and lemon grass oil.

CONCLUSION

Within the limitation of the study, it is concluded that
even though lemon grass shows high antimicrobial
activity it is not as safe as Aloe vera as it causes high
surface changes in gutta-percha after disinfection. Gutta-
percha cones when treated by Sodium hypochlorite
solution resulted in many pitting on the surface of the
cones. Aloe vera gel is a safer root canal disinfectant since
it does not change the topography of the gutta-percha,
resulting in improved root canal sealing and
reinforcement. So, Aloe vera gel can be considered as a
safer alternative for gutta-percha cone disinfection which
caused minimal physical and mechanical surface changes
of the gutta percha cones among the three groups tested.

CLINICAL IMPLICATION

Although GP cones are usually supplied in aseptic
packages, once opened and used, they may be
contaminated. Hence, a supplementary disinfection of GP
cones is essential to avoid canal recontamination.
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