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INTRODUCTION

ABSTRACT

A cast post is a one-piece unit that is custom fabricated for the tooth at the dental
laboratory. Traditional extracts such as neem and green tea have good antimicrobial
and antioxidant activity against pathogens. The empty canal space may provide a
suitable environment for promoting bacterial growth. The main aim of the study is to
find the antimicrobial activity of the cast post coated with the nanoparticle. Prepared
cast post was coated with prepared green tea and neem-mediated zinc oxide (ZnO)
nanoparticles. Culture is done in agar media where control is noncoated post and another
is nanoparticle coated post was implanted in the agar media. The zone of inhibition
was noted and statistical analysis was done. The maximum zone of inhibition found on
Candida albicans (19.333 2.081) followed by Enterococcus faecalis (14.000 3.605), and
Streptococcus mutans (12.666 2.516). Green tea and neem-mediated ZnO nanoparticle
showed good antimicrobial activity against the tester microorganism. Cast post coated
with nanoparticles has been proved to be important as it is helpful in the prevention of
origin and spread of infection around the canal and through the apical foramen.
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environment. It has the adhesive property to tooth
structures and determinants of antibiotic resistance. It is

Oral cavity is the major site for invading these
microorganisms. These microorganisms majorly cause
dental problems in humans. The most common is the
endodontic infections which enter through caries in the
tooth into the root canal pulp tissue."? Enterococcus faecalis
is the most common bacteria seen in the root canal which
has certain virulence factors and maybe the reason for
the survival of this micro-organism in the endodontic
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also called endo pathogens.?4

Root canal treated teeth with less crown structure are
most often restored with cast post and core for final
restoration. Cast post is mainly used in placing crowns
and acts as a support to crown placement. Cast posts are
most commonly used because of their physical property
and biocompatibility. It is well known that dental posts are
used to rebuild a super structure onto a tooth. The apical
canal is then fitted, under which a dental post is cemented.
Conventionally, a post is either prefabricated or cast to
tradition. With a prefabricated post, a core designed to
maintain the crown is installed after cementation along the
upper portion of the wall.”! As a result of trauma, severe
caries, or reconstruction, most teeth need endodontic care.
The determination of the need for a post is based on how
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much natural tooth material exists to maintain a central

accumulation and to support caries removal and endodontic
l6]

care.

In the present studies, production and applications of
nanoparticles play an important role because of their unique
properties.”'% These nanoparticles have associate degrees
in an increasing range of applications like in chemical
change, electronics, semiconductors, sensors and cosmetics,
and also in medical applications. Zinc oxide (ZnO)
nanoparticle ZnO’s NPS plays a great role in antimicrobial
activity against microorganisms."! ZnO is an inorganic
compound that is commonly used in everyday use. The
major methods of synthesizing ZnO nanoparticles are the
key characteristics and antimicrobial action mechanisms
as well as the impact of integrating them into polymer
matrices.*?] The green tea extract is usually eaten after
every meal. It is believed that drinking green tea cleanses the
mouth; some polyphenols in the tea extract have been found
to prevent the growth of Streptococcus mutans, a cariogenic
bacteria.”! Green tea is one of the most common nutritional
supplements used commonly in the United States. It has
very good antimicrobial, antioxidant properties.”! This
study will help in finding the antimicrobial activity of
prepared nanoparticles by coating it in cast posts. So that the
cast post coated with nanoparticles has significant activity
against root canals microorganisms. This might help in
the longevity of cast post and decrease the possibility of
secondary caries.

MATERIALS AND METHODS

Preparation of green tea and neem extract

Green tea leaves and neem leaves were dried for 5 days.
Dried neem leaves were made into powder by grinding it.
All glassware was properly sterilised and dried in a hot air
oven before use.

In the beaker, 0.5 g of green tea leaves and 0.5 g of neem
powder were added in 100 ml of distilled water and boiled in
a water bath by covering the beaker for 10 min. The mixture
is filtered using filter paper and supernatant solution is
collected in a separate conical flask. This extract is preserved
in sterile container for further procedure [Figure 1].

Preparation of zinc oxide nanoparticle

In a conical flask, 50 ml of distilled water was added and
0.68 g of zinc sulfate was mixed well. 50 ml of prepared
green tea and neem extract is added. Magnet is placed
inside the conical flask and kept in an orbital shaker
for 3 days till the ZnO nanoparticle synthesis occurs. In
consequent days, color change was observed visually and
photographs were recorded absorbance was noted. After
synthesis occurs the extracts were added to six centrifuge
tubes and centrifuging was done at 8000 rpm for 10 min
using lark refrigerated centrifuge. The supernatant was

,

Figure 1: The preparation of green tea and neem extract

collected in a beaker and the nanoparticle pellets were
collected. The supernatant was kept in a hot air oven for
drying [Figure 2].

Coating of nanoparticle to post

The post was fabricated by waxing and casting. And the 3
posts were added to a beaker. The prepared Nanoparticle
was loaded to the beaker and kept in a magnetic stirrer for
24 h to coat the post by ZnO nanoparticle [Figure 3].

Test pathogens

The antimicrobial activity of the synthesized ZnO
nanoparticles was tested against a variety of pathogenic
microorganisms present in the root canal space. The
test pathogens were collected from a microbiology lab.
For observing the antimicrobial activity, species such as
S. mutans, Candida albicans, and E. faecalis.

Antimicrobial activity

The test organisms S. mutans, C. albicans, and E. faecalis
are kept in nutrient broth for 24 h and used for further
experimental procedures. The agar nutrient media was
prepared and autoclaved and poured in agar plates
and solidified later. In each plate, one sterile post and
nanoparticle coated post were implanted in the agar
plate and incubated at 37°C for 24 h. After the incubation
period, the appearance of a clear zone around each post
depicts the confirmation of bactericidal property. The zones
were measured and mean values for each organism were
recorded and represented [Figure 4].
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RESULTS

The maximum zone of inhibition found on C. albicans
(19.333 2.081) followed by E. faecalis (14.000 3.605), and S.
mutans (12.666 2.516). Green tea and neem-mediated ZnO
nanoparticle showed good antimicrobial activity against
the tested microorganism.

S. mutans has a mean value of 12.66, standard deviation
value of 2.51 and SE value of 1.45, E. faecalis has a mean value
of 14, Standard deviation of 3.60 SE value of 2.081 and C.
albicans has a mean value of 19.3, Standard deviation value
of 2.081 and SE value of 1.201 [Table 1].

S. mutans have a mean of the zone of inhibition of 12.6.
E. faecalis has a mean of the zone of inhibition of 14
and C. albicans has a zone of inhibition of 13.3. So, thus
C. albicans show more zones of inhibition than S. mutans
and E. faecalis [Figure 5].

DISCUSSION

In this study, the metal cast post was prepared by preparing
the tooth, wax patterning, and then casting was done. The
prepared metal cast post was coated with green tea and
neem mediated ZnO nanoparticle after which the post was
subjected to microorganisms to assess the antimicrobial
activity of the root canal against the test pathogens such
as C.albicans, E. faecalis, and S. mutans. The assessment of
antimicrobial activity provides various advantages like
prevention of the incidence of retrograde caries which
further prevents the progression of secondary caries which

helps in the preservation of the remaining tooth structure.
From this study, it is evident that C. albicans shows the
maximal zone of inhibition (antimicrobial activity) when
compared to other microorganisms when coated with green
synthesized plant-mediated ZnO nanoparticles. Hence, the
green tea and neem-mediated silver nanoparticle is shown
to exhibit good antimicrobial activity against the root canal
pathogenic species.*?

Various researchers showed antimicrobial changes in
bacteria are caused by ZnO nanoparticles. The antibacterial
behavior of green tea extract with ZnO-NPs has been related
to a variety of concerns, but the exact toxicity process is not
completely illuminated and still in progress, as there are
several interrogations within the antibacterial behavior.
With rising concentrations of ZnO nanoparticles in the range
tested, the circular inhibition zone is shown to increase. It
is also found that the region for inhibition is E. faecalis is
greater than the S-inhibition region antimicrobial activity
of ZnO nanoparticles against Bacillus subtilis shows highest
the inhibition zone (mm) scale. Since green tea has the
main component such as catechins polyphenols which
helps in antibacterial and antifungal activity. This helps in
antimicrobial effect.

Higher antibacterial activity against S. aureus and
Escherichia coli and lower antibacterial activity against
Salmonella paratyphi is shown by ZnO nanoparticles in
another investigation. ZnO NPs break the cell wall, causing
disruption to the membrane. That contributes to bacteria
destruction. Green synthesized f neem extract with
ZnO NPS is useful as an antibacterial active ingredient.
Antibacterial properties of ZnO and zinc nanoparticles
is used in different medical branches.?! Green tea is a
good bactericidal metal since it is nonpoisonous to animal
cells but very hazardous to bacteria and destroys them.!
Green tea extract with ZnO NPs produces hydrogen
peroxides which interact chemically with membrane
proteins and lipid bilayers.*! These NPs may have an
antimicrobial activity that includes both the development
of reactive oxygen species and the aggregation of NPs
at the outer membranes of the cytoplasm.?*! The main
component in neem such as quercetin and sitosterol

Figure 3: The fabrication of cast posts and coating of green tea and neem mediated zinc oxide nanoparticles
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Figure 4: The zone of inhibition of microorganisms such as Candida
albicans, Streptococcus mutans, and Enterococcus faecalis

Table 1: The statistical analysis of the groups

Group Mean SD SE

Streptococcus mutans 12.666 2.516 1.452
Enterococcus faecalis 14.000 3.605 2.081
Candida albicans 19.333 2.081 1.201

SD: Standard deviation, SE: Standard error

helps in antibacterial and antifungal effects against
the pathogens. Since the neem nanoparticles showed
inhibitory action against Staphylococcus aureus, E. coli, and
Pseudomonas aeruginosa which was previously reported.®!
Nanoparticles were then tested for antimicrobial activity
showing that chemically synthesized ZnO nanoparticles
show strong inhibition compared to other synthesized
variants of nanoparticles.” The preprosthetic treatment
of a root-filled tooth consists primarily of rebuilding lost
tooth structure using an alloplastic material to provide a
preparation with adequate frictional surfaces for retaining
a crown or bridge.%

CONCLUSION

This study concerns the antimicrobial activity of
nanoparticles coated in cast post against root canal
microorganisms so that there would be a low chance
of secondary caries and retrograde infection. The
nanoparticle has more zone of inhibition against root
canal microorganisms. It can be used effectively in
dentistry. The green tea and neem-mediated ZnO
nanoparticles showed greater antimicrobial activity. Thus
this nanoparticle can be used as reinforcement by coating
the cast post with nanoparticles, which inhibits the growth
of microorganisms inside the root canal and prohibits
retrograde infection.
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