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ABSTRACT

BACKGROUND

The purpose of this in vivo study was to study the effect of various liquids used as
pre-procedural mouth rinses which include water, chlorhexidine gluconate and aloe
vera, on alginate.

METHODS

A total of thirty subjects was selected. For each individual subject, 3 impressions of
maxillary arch were made using alginate. Impressions were divided into three
categories. First impression (Group 1) was made without using any preprocedural
mouth rinse. After the impression was made, a sterile cotton swab was wiped over
the impression surface and sent for culture sensitivity test. This swab acted as the
control group. The swab was then run over the Blood Agar culture medium. The
incubation of culture-medium plates was done for 24 hrs. at 37 °C. From the culture
plate, smear was taken to examine bacterial growth and the colony forming units
were counted on the slide. 24 hours after initial impression, the second impression
(Group 2) was made after making the subject rinse with aloe vera for 30 seconds.
After 48 hours after Group 1, third impression (Group 3) of the same subject was
made, making the subject rinse with 0.2% chlorhexidine digluconate solution for 30
seconds. Rest of the steps were same for both the impressions as the first impression.
Data was recorded and analysis for difference in the bacterial count between Group
1, Group 2 and Group 3 was done using ANOVA with post-hoc Bonferroni test from
SPSS version 18.

RESULTS

The result showed an overall significant difference in the mean CFU among the three
groups. Post-hoc test showed that group 1 had significantly higher mean CFU (7.54)
than group 2 (2.98) and 3 (1.82). The least bacterial count was seen in the samples in
which chlorhexidine digluconate was used as a mouth rinse before making the
impression. The mean percentage reduction in bacterial count was 60.33 in the group
for which aloe vera was used and 75.81 in the chlorhexidine digluconate group.

CONCLUSIONS

0.2 % chlorhexidine digluconate when used as preprocedural mouth rinse for 30
seconds markedly reduces the bacterial growth of aerobic culture. Although Aloe vera
does have an antibacterial effect when used as preprocedural mouth rinses when
compared with 0.2 % chlorhexidine digluconate, it is a weaker disinfectant. The
antibacterial activity of 0.2 % chlorhexidine digluconate is more effective than aloe
vera (99.9 %) when used as preprocedural mouth rinse.
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BACKGROUND

A well-made dental impression is the most important step in
the fabrication of a well-fitting prosthesis it can be rightly said
that it is the backbone of dental procedures. After the
impression is made, it is transferred to the dental assistant or
the technician for the pouring of the cast. At this stage it
becomes very important to take care of the issue of cross
infection as the impression comes in contact with the patient’s
blood, saliva and plaque. All of these contain potential
pathogenic microorganisms. Thus, all the people working in
the dental office and as well as lab can easily get
contaminated.!-3 Almost invariably, all the dental impressions
do come in contact with blood, plaque and saliva which
transmit infection.*

The commonly used method of heat sterilization is not
possible for dental impressions as it will definitely distort it, so
chemical disinfection is the method of choice. The disinfection
procedures should be strictly adhered to in the clinic as well as
in the lab to prevent the spread of infection.>

The prime requisite of any dental impression is its
accuracy, thus the disinfectant used should be effective in
killing microorganisms without causing any distortion of the
impression. Because of this particular problem many clinicians
avoid disinfecting alginate, this has prompted the
investigators to come up with some other ways; which
includes pre-procedural mouth rinsing.6 Rinsing with
chlorhexidine before the impression procedure has been
shown to reduce the aerobic and anaerobic flora of the mouth.”

Chlorhexidine antiseptic activity is by the action of
membrane disruption of some viruses, and gram positive and
gram negative microorganisms.. Chlorhexidine is the most
commonly used ingredient in mouthwash which is proven to
be effective against dental plaque and oral bacteria.
Chlorhexidine gets adsorbed on the enamel surface which is
coated with the pellicle layer and there it shows prolong
bacteriostatic action, it also shows immediate bactericidal
action as the uptake of chlorhexidine by the bacteria is very
rapid, acting within 20 seconds.8-12

Aloe vera has been used medicinally for a few thousand
years and also finds vivid use in dentistry as well. The
antibacterial, antiviral, antifungal action of aloe vera has been
documented in several literatures. Aloe vera has been
documented to have specific antimicrobial action against (a)
Streptococcus pyogenes (b) Staphylococcus aureus (c)
Pseudomonas aeruginosa (d) E. coli (e) Mycobacterium
tuberculosis (f) Streptococcus viridians (g) Candida albicans (h)
Herpes simplex (i) Herpes zoster.13

The antimicrobial action of Aloe vera has been found to be
due to the anthraquinones which are naturally found in the
plant and have demonstrated in-vitro inhibition
of Mycobacterium tuberculosis and Bacillus subtilis. Aloe juice
also shows bacteriostatic activity against Staphylococcus
aureus, Streptococcus pyogenes and also Salmonella
paratyphi.1415
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METHODS

This is an in-vivo study conducted in the Department of
Prosthodontics, Crown & Bridge and Implantology, Faculty of
Dental Sciences, Rama University, Kanpur. A total of thirty
subjects was selected for the study. Three impressions of
maxillary arch were made for each subject at 24 hour intervals.
The first impression was made without using any mouth rinse,
the second after using aloe vera as a mouth rinse and third
after using chlorhexidine digluconate as a mouth rinse.

Materials Used

1. Aloe vera. (99.96 % Pure, Patanjali Ayurved)
2. Chlorhexidine 0.2 %.

3. Alginate. (Zelgan 2002)

4. Kidney Tray.

5. Mouth Mirror.

6. Probe.

7. Disposable Glasses.

8. Perforated Dentulous Stock Trays.

9. Rubber Bowl.

. Curved Spatula.

. Measuring Scoop and Cylinder.
. Autoclave.

. Sterile Cotton Swabs.

. Blood Agar Culture Media.

. Incubator.

. Light Microscope.
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Exclusion Criteria

Pan chewer.

Smoker.

Alcoholic.

Completely edentulous.

Patient undergoing periodontal treatment.
Patient undergoing orthodontic treatment.
Patient with appliances in oral cavity.
Patients with systemic disease.

NN wWDN e

Inclusion Criteria
1. Healthy Mouth.
2. Patient with all teeth present.

A total of thirty subjects was selected from student
volunteers of Rama Dental College, Kanpur. For each subject, 3
impressions of maxillary arch were made using irreversible
hydrocolloid impression material i.e. Alginate (Kromopan
Lascod Italy). The subjects were made to sit upright on the
dental chair. Conventional sterilization protocols were
followed. Autoclaved impression trays were used to make the
impressions all the volunteers were given a consent form to be
read carefully and then they were asked to sign it. All the
instruments needed for mixing alginate such as rubber bowl,
curved spatula and perforated metal tray were autoclaved
before making the impression. Sterile distilled water in
specified quantity as per manufacturer was used for mixing.
For each subject 3 maxillary impressions were made. A 24
hour interval was kept between each impression. Three
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categories were made for the impressions thus made, as
follows-

Group 1 (Control)
Alginate impression made without using any mouth rinses
before making impression.

Group 2
Alginate impression made after mouth rinsing with 10 ml of
Aloe vera 99.9 % for 30 s.

Group 3
Alginate impression made after mouth rinsing with 10 ml of
Chlorhexidine gluconate 0.2 % for 30 s.

First impression (Group 1) was made by mixing alginate
without any mouth rinses. The stainless steel curved mixing
spatula and rubber bowl were disinfected with surface
chemical disinfectants prior to mixing alginate. Alginate was
dispensed in a clean rubber bowl by using scoop provided by
the manufacturer and a measuring cylinder was used to
dispense the water in a water powder ratio as recommended
by the manufacturer. The alginate was mixed using a curved
spatula in a figure of eight motion to achieve a smooth creamy
consistency and loaded onto the impression tray and the
impression was made. After the impression was made, a sterile
cotton swab was used and wiped over the impression surface
from the centre of the palate and was sent for culture
sensitivity test. This swab acted as the control group. The swab
was then placed in normal saline transport media and was sent
for culture sensitivity test to the Gyan pathology lab, Kanpur.
The swab was then run over the Blood Agar culture media. The
incubation of culture medium plates was done for 24 hours at
37°C. From these culture plates, smear was taken on slide to
check for the bacterial growth semi quantitatively under light
microscope and the colony forming units were then counted.
After 24 hours of making the first impressions, the group 2
impressions were made, after making the subjects rinse with
aloe vera for 30 seconds. After 48 hours of making the
impressions for group 1, the impressions for group 3 were
made after making the subject rinse with 0.2 % chlorhexidine
digluconate solution for 30 seconds. Rest of the steps were
same for both the impressions as the first impression.

Statistical Analysis

The data thus attained was analysed for difference in the
bacterial colony count between Group 1, Group 2 and Group 3
using ANOVA with post-hoc Bonferroni test from SPSS version
18.

RESULTS

The colony forming units in the 30 samples of group 1 ranged
from 1*107 to a maximum of 9*10.% In group 2 the colony
forming units ranged from 1*102 to 9*10.3 Although it was a
significant reduction in the bacterial count, it was far less as
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compared with group three. The group three showed
absolutely no bacterial growth in six samples out of the total
thirty samples. Nine samples had less than 1*10.2 Twelve
samples showed the count of less than 5*102 and only three
samples had colony forming unit count of more than 5*10.2
Thus, it was observed that the third group in which
chlorhexidine gluconate was used as a mouth rinse before
making alginate impression showed a marked decrease in the
bacterial count.

All the analysis was done using SPSS version 18. A p - value
of < 0.05 was considered statistically significant. CFU were log
transformed and compared using repeated measures ANOVA
with Post-hoc Bonferronitest.

Group1  Group 2 Group 3 —value Post-hoc
Mean SD Mean SD Mean SD P test
LogCFU 754 .29 298 .56 182 1.05 <0.001;Sig 1>2>3

Table 1. Mean and S.D. of Colony Forming Units of the Three Groups

There was an overall significant difference in the mean
CFU among the three groups. Post-hoc test showed that group
1 had significantly higher mean CFU than group 2 and 3.
Similarly, Group 2 had significantly higher mean CFU than
Group 3. The least CFU is seen in group 3.

Mean SD
Mean percentage reduction with After mouth wash with 99.9 % 6033 7.65
Aloe vera
i i 0,
Mean percentage reductllor.l aft?r mouth wash with 0.2 % 7581 14.07
Chlorhexidine digluconate
Table 2. Percentage Reduction in Comparison to Control

Table 2 shows percentage reduction in comparison to
control. Group 3 shows significant decrease of 75.81 + 14.07
% from Group 1. Group 2 shows a significant decrease of 60.33
+7.65 % from Group 1.

DISCUSSION

Results of this study being very conclusive, clearly show that
there is a marked reduction in the growth of the aerobic
bacteria following preprocedural mouth rinses with aloe vera
and chlorhexidine digluconate. The results show that there is
a 60.33 percent reduction in the aerobic bacterial count
following mouth rinses with Aloe vera solution (99.9 %) for 30
seconds and 75.81 percent reduction in the aerobic bacterial
count following mouth rinses with chlorhexidine digluconate
(0.2 %) for 30 seconds. The results also significantly proved
that 0.2 % chlorhexidine digluconate much more effective in
reduction of bacterial count than 99.9 % aloe vera as a pre
procedural mouth rinses. Saliva and blood of the patient
microorganisms  which
impressions.16-19 Alginate is the most popular and widely used
impression material all over the world. But an often overseen
drawback of alginate impressions is in its ease of getting
contaminated with the microorganisms which are present in
the oral cavity. This is due to its composition, surface texture

contain contaminate the

and hydrophilic setting mechanisms.20 As alginate sets by a
sol-gel mechanism, the microorganisms present in the oral
fluids can become incorporated into the gelling impression
material.21.22 Just because of its surface texture and porosity
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and the setting mechanism it has been seen that the
concentration of bacteria is 3 - 4 times greater in alginate as
compared to rubber base impression materials.17.23 The loose
matrix structure of the alginate provides an ideal
microenvironment for the retention and growth of bacteria.2!
Because of these porosities the organisms can penetrate
deeper levels which are not accessible for the disinfectants.
This entrapment of the microorganisms into the matrix makes
rinsing with water ineffective, and also this gel structure
inhibits penetration of the disinfectant.2! For any disinfectant,
there are two requirements, first is that it should have an
effective antimicrobial action, yet it should cause no distortion
of the impression and maintain the surface details of the
recorded impression.24 Research over the years has proved
that alginate impressions are one of the most important
carriers in the chain of infection.2>2¢ [n terms of irreversible
hydrocolloids, disinfection can be performed by numerous
methods, and all have their advantages and limitations.2”
Alginates are hydrophilic in nature and any change in osmotic
potential following immersion in any liquid leads to water
imbibition, causing it to swell. But when the osmotic potential
is reversed, the alginate shows syneresis, causing water to
diffuse out which causes shrinkage of the material. These
processes of syneresis and imbibition can take place
simultaneously, leading to distortion, which causes alginates
to be very unpredictable following immersion disinfection.
Thus the accuracy of impressions is greatly hampered leading
to flawed clinical results.28 Due to this property of alginate
different researchers have tried various ways to disinfect
alginate. The earlier researchers suggested rinsing the
impression under running tap water but this was later found
out to be an ineffective method of infection control.16 It was
found that with this method only up to 40 % of the
contaminating bacteria could be removed from the
impression.21 Immersing the impression in chemical
disinfectants (e.g. 1 % sodium hypochlorite solution) has
another major drawback of jeopardizing the surface details of
the impression which could affect the final result of dentures2?
and show significant distortion.30 The results of this study
clearly depicts that 0.2 % chlorhexidine digluconate when
used as preprocedural mouth rinses for 30 seconds markedly
reduces the bacterial growth of aerobic culture. Although Aloe
Vera does have an antibacterial effect when used as pre
procedural mouth rinses when compared with 0.2 %
chlorhexidine digluconate, it is a weaker disinfectant.

There is a marked reduction in the growth of the aerobic
bacteria following preprocedural mouth rinses with aloe vera
and chlorhexidine digluconate. The results show that there is
a 60.33 percent reduction in the aerobic bacterial count
following mouth rinses with Aloe vera solution (99.9 %) for 30
seconds and 75.81 percent reduction in the aerobic bacterial
count following mouth rinses with chlorhexidine digluconate
(0.2 %) for 30 seconds. The results also significantly proved
that 0.2 % chlorhexidine digluconate much more effective in
reduction of bacterial count than 99.9 % aloe vera as a pre
procedural mouth rinses.
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CONCLUSIONS

Aloe vera has antibacterial activity when wused as
preprocedural mouth rinse. Chlorhexidine digluconate (0.2%)
has antibacterial activity when used as preprocedural mouth
rinse. The antibacterial activity of 0.2 % chlorhexidine
digluconate is higher than that of aloe vera (99.9 %) when used
as preprocedural mouth rinse.

However, further investigations and studies are required
to evaluate the efficacy of Aloe vera as a disinfectant on
anaerobic bacteria, viruses and fungi. There is a vast scope of
further studies that can be done in future on this miraculous
natural plant product to provide a better understanding of its
various effects and possible applications in prosthodontics like
effect of aloe vera as a disinfectant on other impression
materials, as an internal disinfectant, as disinfecting agent for
dentures etc.
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