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Abstract: Background:Intracanal medicament is a fundamental part of endodontic
procedures that must have an antibacterial impact on the infected root canal bacteria for
endodontic procedures to be effective. Calcium hydroxide is the current "gold standard"
intracanal medication. The process of seeking for an effective and perfect intracanal
medication is a constant and challenging effort. In recent years, there has been increasing
interest in herbal products due to their antibacterial, antiseptic, and analgesic characteristics.
Aim: To assess the antibacterial activity of herbal extracts of tulsi and clove with calcium
hydroxide as a control, in vitro assessment as an intracanal medicament on Enterococcus
faecalis.

Materials And Method: This is an in vitro study using E. Faecalis, which is typically
detected in infected root canals. E. faecalis was inoculated onto a Mueller Hinton agar plate.
Wells with diameters of 6-8mm were punched and the herbal extract mixtures pipetted into
these agar wells. After 48 hours of incubation, the diameter of the inhibition zones around all
of the wells was measured manually. The inhibition zones of tulsi and clove combinations
were then compared to the inhibition zone of calcium hydroxide.

Results: The herbal based intracanal medicament showed antimicrobial effect against test
microbes, where the mean value of inhibition zone size (mm) was increased by increasing the
concentration.When compared to tulsi and its mixtures, calcium hydroxide herbal
formulations demonstrated superior antibacterial activity.

Conclusion :The herbal based intracanal medicament seems to be more effective against
E.Faecalis compared to that of calcium hydroxide.Herbal based intracanal medicament
performed better antibacterial efficacy as compared to conventional calcium hydroxide.

Keywords: Ayurveda, antibacterial , intracanal medicament , Zone of inhibition, Calcium
hydroxide

1. Introduction
Caries is a global public health concern that is defined as a dynamic process of demineralization of inorganic and
organic structures of teeth beginning with enamel and progressing to dentin and, if left untreated, pulp(1,2).
Bacteria and their byproducts are primarily to blame for tooth pulp necrosis and periapical lesions that
necessitate root canal treatment. Many bacteria are typically found in the oral cavity, including S.mutans,
S.salivarius, Lactobacilli, Actinomyces, and E.faecalis. E.faecalis is the most resistant species in the oral cavity
and may be the cause of root canal treatment failure.

Endodontic treatment's ultimate goal is the full eradication of bacteria, their byproducts, and pulpal remnants
from diseased root canals, as well as the complete seal of disinfected root canals(3,4). Intracanal medications
have been suggested to be a crucial step in eradicating bacteria in root canals. Because of its antibacterial action,
calcium hydroxide has been used as a gold standard material for intracanal medicament, however it is still far
from being an ideal intracanal medicament.(5)
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Ayurveda is an ancient Indian health-care and longevity system. According to Ayurveda, there are over 1250
Indian medicinal plants that are utilised in the formulation of therapeutic concoctions, with many more still to be
found. This 3000-year-old medical system recommends therapies using specific herbs and minerals to cure a
variety of ailments(6). Herbal products have gained popularity in recent years due to their antibacterial,
antiseptic, and analgesic characteristics. In our hunt for novel materials, we attempted to combine current
technology and expertise with the old, but time-tested, benefits of Ayurveda. (7) Due to many concerns about
disinfection, many recent studies have focused on alternate antibacterial agents, including plant compounds.
Herbal formulations are critical in the development of novel antimicrobials against a diverse range of pathogenic
microorganisms. Recently, the biological manufacture of herbal-based intracanal medicaments based on plant
extracts was demonstrated to be highly efficacious(8). Tulsi and clove have been frequently utilised among the
numerous options due to their potential anti-bacterial, anti-fungal, and anti-proliferative effect.(9) As a result, it
is less harmful and not a hazardous material, and it is as simple, quick, and cost effective as solvents, uses less
energy, performs under moderate operating conditions, and combines the efficacy of antibacterial activity and
plant active components.Calcium hydroxide has numerous advantageous qualities, including a high pH (12.5-
12.8), insolubility in alcohol, and limited solubility in water. Its low water solubility is especially advantageous
because it allows us to wait longer before it dissolves in tissue fluids.(5) However, calcium hydroxide has been
shown to be ineffective against E.faecalis.E. faecalis can colonise inside dentinal tubules and so avoids hydroxyl
ions. Furthermore, ramifications, abnormalities, and isthmuses contain necrotic tissue that can protect bacteria
from the effects of calcium hydroxide.(10)

The antibacterial efficiency of a green synthesised based intracanal medicament and its involvement in microbial
load reduction were investigated in this study by analysing the bacterial colony count using the disc diffusion
method against E.Faecalis. The study's goal was to compare the antibacterial activity of an intracanal
medicament containing Tulsi and clove to that of commercially available calcium hydroxide.(11)The objective
of this study is to investigate the antibacterial activity of calcium hydroxide in conjunction with tulsi and clove
as an intracanal medication against Enterococcus faecalis. We paired tulsi with clove and Calcium hydroxide as
control in this study to investigate if their combination has an antagonistic or synergistic impact against E.
faecalis because, to the best of our knowledge, no studies have been done on the combinations of the
aforementioned products.

2. Materials And Methods
It was an in vitro study conducted in the month of September 2022 — December 2022 in the city of Chennai,
Tamil Nadu.

Plant material and silver particle characterisation

Tulsi and clove leaves were collected from a university campus in Chennai, Tamil Nadu, India in May. To
eliminate the dirt and dust on the surface of the leaves, they were carefully washed with running water. They
were air dried for 10 days before being placed in a hot air oven at 600 degrees Celsius for 24-48 hours. After
that, the leaves were pulverised into a fine powder. Separately, 1 mm silver nitrate was added to the plant
extracts to form a final solution of 200 ml, which was centrifuged at 18,000 rpm for 25 minutes. The
supernatants were heated from 50 to 950 degrees Celsius. During the heating procedure, the colour of the
solution changed after 10-15 minutes.

Antimicrobial analysis

The disc diffusion method was used to test antibiotic activity. Mueller Hinton agar plates were prepared and
sterilised for 15 minutes before solidification. Following solidification, wells were cut with a 9mm sterile
polystyrene tip and bacterial cultures (E.Faecalis) swabbed on these plates. Herbal prepared solutions of various
concentrations (10uL, 25uL, 50uL, and 100uL) and the standard calcium hydroxide medicament were placed on
four different wells of the agar plate and incubated for 24 hours at 37 degrees Celsius. Inhibition zones were
measured. The studies were done three times, and the mean zone diameter measurements were provided. The
antibacterial ability of materials was evaluated at the point where circular zones of bacterial inhibition (halo)
developed around each hole. The size of these bacterial inhibition zones was measured in millimetres using a
ruler (from the edge of the zone from one end to the next edge).
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Figure 1: Showing microbial zone of inhibition of ( Calcium hydroxide ) after 24 hours plates swabbed
with E.Faecalis.

Figure 2: Showing microbial zone of inhibition ( herbal extracts )after 24 hours plates swabbed with
E.Faecalis.

3. Results
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Graph 1: Zone of inhibition of Tulsi and Clove mediated intracanal medicament compared with calcium
hydroxide against E.Faecalis

As observed in the aforementioned graph, the herbal-mediated intracanal medication at the 100ul dosage seems
to be the most successful overall. All of the intracanal medications were more effective against bacterial colonies
when compared to fungal colonies. With regard to E. faecalis, the traditional Calcium hydroxide seems to work
better. At all concentrations, herbal-based intracanal medication outperformed traditional calcium hydroxide.
Additionally, a clove and tulsi-based herbal intracanal medication solution performed better with increasing
concentration. For E. faecalis, the maximum zone of inhibition was observed.

4. Discussion

The primary objective of root canal therapy is to achieve maximum root canal disinfection, which is a difficult
undertaking given the intricate structure of the root canals(4). By shaping the root canals and primarily using
intracanal medications, the quantity of germs is decreased.To get rid of the remaining germs in the canals, an
intracanal medicine with strong antibiotic action is required(12). As the most resilient species in the oral cavity
and a potential cause of root canal failure, Enterococcus faecalis, a gram-positive facultative anaerobe, was
selected as the test organism.(13)E. faecalis has been The most often isolated species from tooth canals causing
post-treatment illnesses is Enterococcus faecalis.In 10-30% of root canal failures, inflammatory root canals, and
untreated canals, found.(3,14)There is a critical need to research intracanal medications that can eradicate E.
faecalis given its resistance.(15)

The intracanal medication that is currently most frequently utilised is calcium hydroxide paste. After a number of
variations and combinations, the materials that were combined are examined as intracanal
medications.Combinations, the proportion of liquid (distilled water) to powder (tulsi and clove) were chosen. It
was created to resemble the consistency of calcium hydroxide, a medication administered into the root canals .
This was done to make it easier to move the substance into the canals, much like calcium hydroxide
does.(16),(17)

Currently, the majority of commercial products used in endodontics as intracanal medications are cytotoxic and
unable to remove bacterial remnants from the dentinal tubules, prompting a rapid tendency towards the

18 DOI: 10.105515/JBE.40.3.3



http://www.swyxgcx.cn/index.php/jbme/index
http://www.swyxgcx.cn/index.php/jbme/article/view/157
https://paperpile.com/c/suTfcs/5ceu
https://paperpile.com/c/suTfcs/pyDL
https://paperpile.com/c/suTfcs/3bcO
https://paperpile.com/c/suTfcs/v1ri+n8A2
https://paperpile.com/c/suTfcs/0fvV
https://paperpile.com/c/suTfcs/S1Vm
https://paperpile.com/c/suTfcs/GXV5

Journal of Biomedical Engineering MANUSCRIPT
ISSN: 1001-5515 Vol. 40 No. 3 (2023)

application of biologic drugs made from organic plants.(18) The main benefits of using herbal substitutes are
their affordability, low toxicity, ease of accessibility, lengthened shelf life, and reduced microbial resistance. (19)
Tulsi is known as "The Queen of Herbs" in India due to its healing and spiritual effects.Tulsi (Ocimum sanctum)
includes active ingredients such as eugenol and ursolic acid and carvacrol, which are responsible for its
antibacterial properties.(20)(9,17)An aromatic plant from the Myrtaceae family, Syzygium aromaticum (Clove)
is indigenous to Indonesia and is also known by that name. It has qualities that are anti-cancer, anti-ulcerogenic,
anti-mutagenic, analgesic, antiplasmodial, antibacterial, antiviral, anti-fungal, anti-bacterial, antiviral, anti-
inflammatory, antioxidant, and antigenotoxic. Eugenol, which is derived from the botanical name Eugenia
caryophyllata, is the primary component in clove oil.

The zone of inhibition of the synthesised herbal-based intracanal medicament against E.faecalis at 10pl, 25ul,
50u1,100ul and the commercially available Calcium hydroxide medicament is
13mm,17mm,18mm,and19mm,respectively. Similarly, the intracanal medicaments based on clove and tulsi were
determined to be 30mm, 31mm, and 35mm. Oleanolic acid, linalool, ursolic acid, and beta caryophyllene are
phytochemical constituents of extracts that can infiltrate and precipitate in various lesions, producing enamel
hardening. As a result, using herbal intracanal medicaments can lower microbial load while also inhibiting caries
progression.

The majority of commercial products used in endodontics as intracanal medications at the moment are cytotoxic
and unable to remove germs from the dentinal tubules, prompting a quick tendency towards the use of biologic
drugs made from organic plants. The primary benefits of using herbal substitutes are their affordability, low
toxicity, ease of availability, longer shelf life, and reduced microbial resistance.

5. Limitations
Within the limitations of the study , we have tested the antibacterial properties of clove and tulsi individually and
in combination against one organism.In this study, we performed a preliminary screening of clove and tulsi
herbal combinations using the agar diffusion method to evaluate if they had antibacterial effectiveness. The
combinations we created have shown antimicrobial effectiveness. The combinations demonstrated a zone of
inhibition; we further proceeded to the anti inflammatory ,minimum bactericidal concentration (MBC), and
cytotoxicity tests, which were supposed to represent the second part of the investigation.

6. Conclusion
Within the limitations of this study, the following could be concluded:
(1) The four concentrations of herbal ( Clove and Tulsi ) intracanal medicament had better antibacterial effects
than conventional calcium hydroxide.
(2) The antibacterial effect against E.Faecalis organisms gradually increases with the increase of the herbal based
intracanal medicament concentration.
(3) The synthesis of herbal mediated intracanal medicament showed better antibacterial activity than antifungal
activity when compared against oral pathogens.

FINANCIAL SUPPORT AND SPONSORSHIP
Nil

CONFLICT OF INTEREST
There are no conflicts of interest.

ACKNOWLEDGEMENT
The authors thank the institute for providing the materials required for the study.
References
1. Fejerskov O, Kidd E. Dental Caries: The Disease and Its Clinical Management [Internet]. John Wiley &
Sons; 20009. 641 p. Available from:

https://books.google.com/books/about/Dental_Caries.html?hl=&id=fZfXWhSmG1UC

2. Fejerskov O, Nyvad B, Kidd E. Dental Caries: The Disease and its Clinical Management [Internet].
John Wiley & Sons; 2015. 485 p. Available from:
https://books.google.com/books/about/Dental_Caries.htmI?hl=&id=Ay29BgAAQBAJ

3. Halkai RS, Hegde MN, Halkai KR. Root Cementum Invasion and Adhesion by Enterococcus Faecalis:
Other Cause for Persistent Infection [Internet]. LAP Lambert Academic Publishing; 2015. 88 p.

19 DOI: 10.105515/JBE.40.3.3



http://www.swyxgcx.cn/index.php/jbme/index
http://www.swyxgcx.cn/index.php/jbme/article/view/157
https://paperpile.com/c/suTfcs/CgEb
https://paperpile.com/c/suTfcs/fowM
https://paperpile.com/c/suTfcs/mLmH
https://paperpile.com/c/suTfcs/Ig2B+GXV5
http://paperpile.com/b/suTfcs/RQOK
http://paperpile.com/b/suTfcs/RQOK
https://books.google.com/books/about/Dental_Caries.html?hl=&id=fZfXWhSmG1UC
http://paperpile.com/b/suTfcs/LLhG
http://paperpile.com/b/suTfcs/LLhG
https://books.google.com/books/about/Dental_Caries.html?hl=&id=Ay29BgAAQBAJ
http://paperpile.com/b/suTfcs/n8A2
http://paperpile.com/b/suTfcs/n8A2

Journal of Biomedical Engineering MANUSCRIPT
ISSN: 1001-5515 Vol. 40 No. 3 (2023)

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Available from:
https://books.google.com/books/about/Root_Cementum_Invasion_and_Adhesion_by E.html?hl=&id=
YTAISWEACAA]

Basrani B. Endodontic Irrigation: Chemical disinfection of the root canal system [Internet]. Springer;
2015. 316 p. Available from: https://play.google.com/store/books/details?id=JrEOCgAAQBAJ
Bhardwaj A, Srivastava N, Rana V, Adlakha VK, Asthana AK. How efficacious are , , Guduchi extracts
and chlorhexidine as intracanal disinfectants? A comparative study. Ayu [Internet]. 2017 Jan-Jun;38(1-
2):70-5. Available from: http://dx.doi.org/10.4103/ayu.AYU_72_16

Sharma DRA, Mathur DRR, Dua DRS, Sharma DRS. INTRACANAL MEDICAMENTS [Internet].
Book Rivers; 2022. 112 p. Available from:
https://play.google.com/store/books/details?id=FWZIEAAAQBAJ

Vasudeva A, Sinha DJ, Tyagi SP, Singh NN, Garg P, Upadhyay D. Disinfection of dentinal tubules
with 2% Chlorhexidine gel, Calcium hydroxide and herbal intracanal medicaments against
Enterococcus faecalis: An in-vitro study. Singapore Dent J [Internet]. 2017 Dec;38:39-44. Available
from: http://dx.doi.org/10.1016/j.sdj.2017.06.001

Kalaiselvam R, Soundararajan K, Rajan R M, Deivanayagam K, Arumugam C, Ganesh A. Comparative
Evaluation of the Anti-bacterial Efficacy of Herbal Medicaments and Synthetic Medicaments Against
Enterococcus faecalis using Real-time Polymerase Chain Reaction. Cureus [Internet]. 2019 Jul
24;11(7):e5228. Available from: http://dx.doi.org/10.7759/cureus.5228

Sisodiya M, Ahmed S, Sengupta R, Priyanka, Saha AK, Verma G. A comparative assessment of
pomegranate extract, sodium hypochlorite, chlorhexidine, Myrrh (Commiphora molmol), tulsi extract
against , and. J Oral Maxillofac Pathol [Internet]. 2021 Aug 31;25(2):369. Available from:
http://dx.doi.org/10.4103/0973-029X.325252

Shenoy A, Bolla N, Sayish, Sarath RK, Ram CHS, Sumlatha. Assessment of precipitate formation on
interaction of irrigants used in different combinations: an in vitro study. Indian J Dent Res [Internet].
2013 Jul-Aug;24(4):451-5. Available from: http://dx.doi.org/10.4103/0970-9290.118392

Varshini R, Subha A, Prabhakar V, Mathini P, Narayanan S, Minu K. Antimicrobial Efficacy of ,
Lemon, , and Calcium Hydroxide as Intracanal Medicament Against : A Confocal Microscopic Study. J
Pharm  Bioallied Sci [Internet]. 2019 May;11(Suppl  2):S256-9.  Available  from:
http://dx.doi.org/10.4103/JPBS.JPBS_5 19

Kindler JK. Use of Electromagnetic Stimulation on an Enterococcus Faecalis Biofilm in Root Canal
Treated Teeth in Vitro [Internet]. 2019. 184 p. Available from:
https://books.google.com/books/about/Use_of Electromagnetic_Stimulation_on_an.htmI?hl=&id=N8Y
BzwEACAAJ

Sharma S, Gambhir N. Effectiveness of Root Canal Irrigants on Enterococcus Faecalis [Internet]. LAP
Lambert Academic Publishing; 2014. 64 p. Available from:
https://books.google.com/books/about/Effectiveness_of Root_Canal_lrrigants_on.html?hl=&id=j1Sto
AEACAAJ

Bansal R, Jain A, Mittal S. Antibacterial Efficiency of Root Canal Irrigants Against E. Faecalis:
Comparison of MTAD,2.5% Sodium Hypochlorite and 2% Chlorhexidine Root Canal Irrigants Against
E. Faecalis-In Vitro Study [Internet]. LAP Lambert Academic Publishing; 2012. 136 p. Available from:
https://books.google.com/books/about/Antibacterial_Efficiency_of Root_Canal_I.htmI?hl=&id=0C7ek
QEACAAJ

Nasim |, Jabin Z, Kumar SR, Vishnupriya V. Green synthesis of calcium hydroxide-coated silver
nanoparticles using and Linn. leaf extracts: An antimicrobial and cytotoxic activity. J Conserv Dent
[Internet]. 2022 Aug 2;25(4):369—74. Available from: http://dx.doi.org/10.4103/jcd.jcd_411 21

Selvi MM, Selvabalaji A, Chonat A, Ananthan V, Mani E, Chinnaswamy AD. A Comparative
Evaluation of Antimicrobial Efficacy of Triphala and Calcium Hydroxide as Intracanal Medicament:
An Study. J Pharm Bioallied Sci [Internet]. 2022 Jul;14(Suppl 1):S774-80. Available from:
http://dx.doi.org/10.4103/jpbs.jpbs_168 22

Dausage P, Dhirawani RB, Marya J, Dhirawani V, Kumar V. A Comparative Study of lon Diffusion
from Calcium Hydroxide with Various Herbal Pastes through Dentin. Int J Clin Pediatr Dent [Internet].
2017 Feb 27;10(1):41-4. Available from: http://dx.doi.org/10.5005/jp-journals-10005-1405
Venkateshbabu N, Anand S, Abarajithan M, Sheriff SO, Jacob PS, Sonia N. Natural Therapeutic
Options in Endodontics - A Review. Open Dent J [Internet]. 2016 May 11;10:214-26. Available from:
http://dx.doi.org/10.2174/1874210601610010214

Almadi EM, Almohaimede AA. Natural products in endodontics. Saudi Med J [Internet]. 2018
Feb;39(2):124-30. Available from: http://dx.doi.org/10.15537/smj.2018.2.21038

20 DOI: 10.105515/JBE.40.3.3


http://www.swyxgcx.cn/index.php/jbme/index
http://www.swyxgcx.cn/index.php/jbme/article/view/157
http://paperpile.com/b/suTfcs/n8A2
http://paperpile.com/b/suTfcs/n8A2
https://books.google.com/books/about/Root_Cementum_Invasion_and_Adhesion_by_E.html?hl=&id=YfAlswEACAAJ
https://books.google.com/books/about/Root_Cementum_Invasion_and_Adhesion_by_E.html?hl=&id=YfAlswEACAAJ
http://paperpile.com/b/suTfcs/5ceu
http://paperpile.com/b/suTfcs/5ceu
https://play.google.com/store/books/details?id=JrE0CgAAQBAJ
http://paperpile.com/b/suTfcs/pU2z
http://paperpile.com/b/suTfcs/pU2z
http://paperpile.com/b/suTfcs/pU2z
http://dx.doi.org/10.4103/ayu.AYU_72_16
http://paperpile.com/b/suTfcs/6EDX
http://paperpile.com/b/suTfcs/6EDX
https://play.google.com/store/books/details?id=FWZlEAAAQBAJ
http://paperpile.com/b/suTfcs/cdBS
http://paperpile.com/b/suTfcs/cdBS
http://paperpile.com/b/suTfcs/cdBS
http://paperpile.com/b/suTfcs/cdBS
http://dx.doi.org/10.1016/j.sdj.2017.06.001
http://paperpile.com/b/suTfcs/dYUt
http://paperpile.com/b/suTfcs/dYUt
http://paperpile.com/b/suTfcs/dYUt
http://paperpile.com/b/suTfcs/dYUt
http://dx.doi.org/10.7759/cureus.5228
http://paperpile.com/b/suTfcs/Ig2B
http://paperpile.com/b/suTfcs/Ig2B
http://paperpile.com/b/suTfcs/Ig2B
http://paperpile.com/b/suTfcs/Ig2B
http://dx.doi.org/10.4103/0973-029X.325252
http://paperpile.com/b/suTfcs/yldj
http://paperpile.com/b/suTfcs/yldj
http://paperpile.com/b/suTfcs/yldj
http://dx.doi.org/10.4103/0970-9290.118392
http://paperpile.com/b/suTfcs/ggiZ
http://paperpile.com/b/suTfcs/ggiZ
http://paperpile.com/b/suTfcs/ggiZ
http://paperpile.com/b/suTfcs/ggiZ
http://dx.doi.org/10.4103/JPBS.JPBS_5_19
http://paperpile.com/b/suTfcs/pyDL
http://paperpile.com/b/suTfcs/pyDL
https://books.google.com/books/about/Use_of_Electromagnetic_Stimulation_on_an.html?hl=&id=N8YBzwEACAAJ
https://books.google.com/books/about/Use_of_Electromagnetic_Stimulation_on_an.html?hl=&id=N8YBzwEACAAJ
http://paperpile.com/b/suTfcs/3bcO
http://paperpile.com/b/suTfcs/3bcO
https://books.google.com/books/about/Effectiveness_of_Root_Canal_Irrigants_on.html?hl=&id=j1StoAEACAAJ
https://books.google.com/books/about/Effectiveness_of_Root_Canal_Irrigants_on.html?hl=&id=j1StoAEACAAJ
http://paperpile.com/b/suTfcs/v1ri
http://paperpile.com/b/suTfcs/v1ri
http://paperpile.com/b/suTfcs/v1ri
http://paperpile.com/b/suTfcs/v1ri
https://books.google.com/books/about/Antibacterial_Efficiency_of_Root_Canal_I.html?hl=&id=oC7ekQEACAAJ
https://books.google.com/books/about/Antibacterial_Efficiency_of_Root_Canal_I.html?hl=&id=oC7ekQEACAAJ
http://paperpile.com/b/suTfcs/0fvV
http://paperpile.com/b/suTfcs/0fvV
http://paperpile.com/b/suTfcs/0fvV
http://dx.doi.org/10.4103/jcd.jcd_411_21
http://paperpile.com/b/suTfcs/S1Vm
http://paperpile.com/b/suTfcs/S1Vm
http://paperpile.com/b/suTfcs/S1Vm
http://paperpile.com/b/suTfcs/S1Vm
http://dx.doi.org/10.4103/jpbs.jpbs_168_22
http://paperpile.com/b/suTfcs/GXV5
http://paperpile.com/b/suTfcs/GXV5
http://paperpile.com/b/suTfcs/GXV5
http://dx.doi.org/10.5005/jp-journals-10005-1405
http://paperpile.com/b/suTfcs/CgEb
http://paperpile.com/b/suTfcs/CgEb
http://dx.doi.org/10.2174/1874210601610010214
http://paperpile.com/b/suTfcs/fowM
http://paperpile.com/b/suTfcs/fowM
http://dx.doi.org/10.15537/smj.2018.2.21038

Journal of Biomedical Engineering MANUSCRIPT
ISSN: 1001-5515 Vol. 40 No. 3 (2023)

20. Mishra N. Animal Model Evaluation of Ocimum Sanctum As an Intracanal Medicament [Internet].
LAP Lambert Academic Publishing; 2012. 64 p. Available from:
https://books.google.com/books/about/Animal_Model_Evaluation_of Ocimum_Sanctu.html?hl=&id=
MsJHLgEACAAJ

21 DOI: 10.105515/JBE.40.3.3



http://www.swyxgcx.cn/index.php/jbme/index
http://www.swyxgcx.cn/index.php/jbme/article/view/157
http://paperpile.com/b/suTfcs/mLmH
http://paperpile.com/b/suTfcs/mLmH
https://books.google.com/books/about/Animal_Model_Evaluation_of_Ocimum_Sanctu.html?hl=&id=MsJHLgEACAAJ
https://books.google.com/books/about/Animal_Model_Evaluation_of_Ocimum_Sanctu.html?hl=&id=MsJHLgEACAAJ

