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Introduction: In recent studies copper nanoparticles have drawn attention due to
its extensive properties in medicine for curing various diseases and stabilising our
immunity. Blue tea, which comes from the Clitoria ternatea plant, also known as
the butterfly-blue pea, blue-pea, or Asian pigeonwings, has been around for Innovative.
centuries. It's become increasingly common as a result of its numerous health

benefits. This herbal blue tea is really a tisane, which means it's caffeine-free.
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Aim: The aim of the study was to evaluate the anti-inflammatory and antioxidant
properties of copper nanoparticles synthesised using blue tea.

Materials and Methods: Preparation of the blue tea extract, synthesis of copper
nanoparticles, preparation of nanoparticles powder and then antioxidant and anti-
inflammatory activity of nanoparticles were analysed. Antioxidant activity and anti-
inflammatory activity was assessed using DPPH (2,2-diphenyl-1-picryl-hydrazyl-

hydrate) assay and inhibition of albumin denaturation assay. The standard used was
diclofenac sodium in various concentrations.

Results: The formation of copper nanoparticles was indicated by the peak found in
the spectroscopy. Copper nanoparticles synthesized using blue tea showed highest
absorbance at a concentration of 50pl (85.2%) when it was subjected to DPPH assay
to check for its antioxidant property at a wavelength of about 517 nm. Copper
nanoparticles synthesized using blue tea showed highest absorbance at a
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concentration of 50ul (91.4%) when it was subjected to inhibition of albumin
denaturation assay to analyse for its anti-inflammatory activity at a wavelength of
about 660 nm.

Conclusion: The present study suggests that blue tea-mediated copper
nanoparticles have good antioxidant and anti-inflammatory properties. It may be
concluded that antioxidant and anti-inflammatory activity of blue tea is not as
effective as Diclofenac, but it can be more effective when its concentration is
increased to acceptable levels.

nanotechnology in medicine, specifically drug delivery, is
INTRODUCTION predicted to expand significantly. In pharmaceutical research,
The study of an applied science at the atomic or molecular nanoparticles are utilised to lower drug toxicity and side
level is known as nanotechnology or nanoscience(1). In recent  effects(2). The fact that these nanoparticles have a far higher
years, nanoscience and nanotechnology have made huge surface to mass ratio than other particles, as well as their
strides in terms of research and applications. The use of quantum properties and ability to absorb and transport other
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compounds, makes them medical

applications(3).

interesting  for

Nanoparticles have a large (functional) surface on which other
substances such as drugs, probes, and proteins can bind,
adsorb, and transport. These days, copper, as well as Au, Ag,
Pd, and Pt compounds, are widely used(4). Copper is an
excellent electrical conductor. As a result of the low prices(5).
In today's modern circuitry, this metal is incredibly crucial.
Copper nanoparticles have drawn scientists' attention due to
its improved catalytic behaviour, electrical conductivity,
surface enhanced Raman scattering activity, and greater
compatibility, and are predicted to be utilised as critical
components in future nano devices(6).

Blue tea, which comes from the Clitoria ternatea plant, also
known as the butterfly-blue pea, blue-pea, or Asian
pigeonwings, has been around for centuries(7). It's become
increasingly common as a result of its numerous health
benefits. This herbal blue tea is really a tisane, which means
it's caffeine-free(8). This rich, bright-color blue, floral-scented
blue tea is made by infusing butterfly blue pea flowers in hot
water. So it's a Tisane, which is a herbal concoction produced
by infusing leaves or herbs. The butterfly pea plant is a
member of the Fabaceae pea family and is native to South
Asia(9). Blue tea has been shown to have a variety of health
benefits, including immune boosting properties, enhanced
cognitive capacity, and weight loss in recent studies(10). Blue
tea has been used as a memory enhancer, nootropic,
antistress,  anxiolytic, antidepressant, anticonvulsant,
tranquilization, and sedative agent for decades, according to
a study published in the Journal of Ethnopharmacology(11).

In recent years, nanotechnology research has shifted away
from  traditional  applications and toward green
technologies(12)(13)(14)(15)(16)(17). This approach can use
natural plant extracts, essential oils, fungus, or bacteria to
make nan-oparticles(18-23). Green synthesis aims to blueuce
the use and production of hazardous chemicals such as
formaldehyde and sodium borohydride, which are commonly
used as bleaching agents in traditional procedures(6). Plant
extracts are also used as excellent nanoparticle suspension
stabilisers in ecologically friendly nanoparticle manufacturing
methods, eliminating the need for additional chemical
components(24). Our team has extensive knowledge and
research experience that has translated into high quality
publications(25-44). The aim of the study was to assess the
antioxidant and anti-inflammatory properties of copper
nanoparticles synthesised using blue tea.

MATERIALS AND METHODS

Preparation of the Extract

In a beaker 1g of blue tea was added to 100ml of distilled water
and mixed well. And then boiled for 15 minutes at 70-80°C.
The solution was filtered by using Whatman no. 1 filter paper
and funnel. The filtered blue extract was collected and stored
for further use (Figure 1, Figure 2).

Fig.1: Mixture of blue tea in distilled water.

Fig.2: Concentrated extract of blue tea.

Synthesis of Copper Nanoparticles

20mM of CuSO4 was prepablue using distilled water. The blue
tea extract was then added, and distilled water was used to
make a 100ml solution. Then, using a magnetic stirrer in an
orbital shaker, thoroughly mix everything together. To validate
the presence of copper nanoparticles produced, the
absorbance was measured using a UV - Visible Spectrometer at
regular intervals. Every two hours, a reading was taken to
observe the colour change. To collect the nanoparticles, the
final reaction mixture was centrifuged for 10 minutes. The
finished reaction mixture was centrifuged for 10 minutes at
800 rpm in a Lark refrigerated centrifuge. After that, the
samples were collected and stoblue in an airtight Eppendorf
tube (Figure 3).

Fig.3: Mixture of CuSO4 and blue tea extract.
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Antioxidant activity of
synthesized using blue tea

copper nanoparticles

A test tube rack was arranged with five test tubes, each
marked with a label signifying the various concentrations of
the extract from 10 to 50 pl. Each test tube was loaded with
DPPH (2,2-diphenyl-1-picryl-hydrazyl-hydrate), ethanol and
the extract. The DPPH free radical method produces a violet
solution in ethanol and is an antioxidant assay based on
electron transfer. In the presence of an antioxidant molecule,
this free radical, which is stable at room temperature, was
diminished, resulting in a colourless ethanol solution. A UV-
Spectrophotometer was used to determine the rate of its
activity.

Anti inflammatory activity of copper nanoparticles
synthesized using blue tea (Inhibition of albumin
denaturation assay)

The reagent for the assay was BSA (Bovine serum albumin). BSA
(bovine serum albumin) accounts for over 60% of all proteins in
animal serum. It's often employed in cell culture, especially
when protein supplementation was required but the other
serum components were undesirable. When BSA was heated, it
denatures and begins to express antigens. 5 test tubes
containing varied concentrations (10-50 pl) of blue tea extract
were mixed with 2ml of 1 percent Bovine albumin fraction, and
the pH of the reaction mixture was adjusted to 6.8 using 1N
HCL. In a water bath, the reaction mixture was incubated at
room temperature for 20 minutes. The mixture was allowed to
cool to room temperature before measuring the absorbance at
660 nm. The standard used was diclofenac sodium in various
concentrations.

Formula used for calculating the % Inhibition:

% Inhibition = Control O.D - Sample O.D / Control 0.D

RESULTS

Antioxidant activity of
synthesized using blue tea

copper nanoparticles

UV-Vis Spectroscopy was used to confirm the absorbance of
free radicals by the extract subjected to the DPPH assay to
analyze its antioxidant activity. The UV - Vis Spectra was
recorded for the prepablue copper nanoparticles synthesized
using blue tea. From the spectra, it was observed that the
extract at 517 nm had the highest absorbance at a
concentration of 50 pl (85.2%), indicating significant
antioxidant properties, as potent as DPPH itself. This confirms
the potent efficacious antioxidant activity of the blue tea
extract (Figure 4, Figure 5).
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Fig.4: The bar graph shows the comparison of the mean absorbance
of antioxidant activity of both standard and blue tea extract at various
concentrations. The X axis represents the various concentrations of
standard and blue tea extract in units of pL and the Y axis represents
the mean absorbance. Blue represents the standard and green
represents blue tea. The graph shows that the mean absorbance of blue
tea was significantly lesser when compared to the standard at all the
concentrations even though the magnitude of difference was lesser at
higher concentrations (p<0.05) (unpaired t test).
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Fig.5: The figure shows the mean absorbance of antioxidant properties
of blue tea extract at different concentrations. The X axis represents the
various concentrations of blue tea extract in units of pL and the Y axis
represents the mean absorbance. There was a significant increase in
the mean absorbance from lower concentration to higher
concentrations. (p<0.05) (One Way ANOVA followed by Tukey’s post
hoc analysis).

Anti inflammatory activity of copper nanoparticles
synthesized using blue tea

UV-Vis spectroscopy is used to confirm the absorbance of free
radicals by the extract subjected to the inhibition of albumin
denaturation assay to analyze its anti-inflammatory activity.
[31] The UV-Vis Spectra was recorded for the prepablue copper
nanoparticles using blue tea extract. It was observed from the
spectra that the extract at 660 nm had the highest absorbance
at a concentration of 50pul (92.2%), which was indicative for
significant anti-inflammatory activity, as potent as diclofenac
sodium itself. This confirms the potent efficacious anti-
inflammatory activity of the copper nanoparticles synthesized
using blue tea extract (Figure 6, Figure 7).
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Fig.6: The bar graph shows the comparison of the mean absorbance
of anti-inflammatory activity of both standard and blue tea extract at
various concentrations. The X axis represents the various
concentrations of standard and blue tea extract in units of uL and the Y
axis represents the mean absorbance. Blue represents the standard and
green represents blue tea. The graph shows that the mean absorbance
of blue tea was significantly lesser when compared to the standard at
all the concentrations even though the magnitude of difference was
lesser at higher concentrations (p<0.05) (unpaired t test).
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Fig.7: The figure shows the mean absorbance of anti-inflammatory
properties of blue tea extract at different concentrations. The X axis
represents the various concentrations of blue tea extract in units of pL
and the Y axis represents the mean absorbance. There was a significant
increase in the mean absorbance from lower concentration to higher
concentrations. (p<0.05) (One Way ANOVA followed by Tukey’s post
hoc test analysis).

DISCUSSION

This research was undertaken to assess the anti-inflammatory
and antioxidant properties of copper nanoparticles made from
blue tea.

In our present study, when subjected to a DPPH assay, blue tea
mediated copper nanoparticles displayed the highest
absorbance at a concentration of 50ul (85.2%) to check for
their antioxidant property at a wavelength of around 517 nm
in the current study. Copper nanoparticles produced with blue
tea demonstrated the maximum absorbance at a concentration
of 50pl (91.4%) when tested for anti-inflammatory action at a
wavelength of about 660 nm when submitted to an inhibition
of albumin denaturation assay.

The antioxidant and anti-inflammatory activity of Adhatoda

Vasica medicated copper nanoparticles was examined by
Thariny E et al., and suggested that copper nanoparticles
mediated by A. vasica have antioxidant and anti-inflammatory
properties. Copper nanoparticles (45) have a powerful
catalytic activity that can be employed to alleviate
inflammation. There was an other study looked at the
antioxidant activity of zinc oxide nanoparticles generated
using grape seed extract was examined by Akshaya K et al.,
who found that the extract at 517 nm exhibited the maximum
radical scavenging activity at the concentration of 25L,
indicating considerable antioxidant activity(12). Similarly
Pranati T et al., investigated the anti-inflammatory and
cytotoxic effects of a clove and cinnamon herbal formulation,
discovering that the resulting clove and cinnamon extract was
a potent antioxidant and antibacterial agent(22).

Another study done by Ethel Jeyaseela Jeyaraj et al., regarding
the extraction methods of butterfly pea (Clitoria ternatea)
flower and biological activities of its phytochemicals. The use
of maceration or ultrasonic aided extraction considerably
improved the production of phytochemicals from C. ternatea
flowers (16-247% of increase). C. ternatea flowers have been
used to separate phytochemicals such as kaempferol,
quercetin, and myricetin glycosides, as well as anthocyanins.
Clitoria ternatea flower extracts have been discoveblue to
have antibacterial, antioxidant, anti-inflammatory, cytotoxic,
and antidiabetic properties, all of which are advantageous to
human health(46). Devi BV et al., evaluated the anti-
inflammatory efficacy of zinc oxide nanoparticles produced
using grape seed extract and found that they are a powerful
anti-inflammatory medication with few side effects(47).

In the present study, we tested the antioxidant and anti-
inflammatory activities of copper nanoparticles produced with
blue tea in a similar way to these investigations. Antioxidants
have the potential to bind to free radicals and neutralise them
before they cause harm. Some antioxidants are called
polyphenols because they have a phenolic ring in their
chemical composition. According to laboratory studies, the
antioxidant properties of blue tea may aid to prevent DNA
damage and inflammation(48) (49) (50) (51) (52) (53) (54) (55)
(56) (57) (58) ((58,59) (60) (61). As a result, blue tea has anti-
inflammatory properties due to its high flavonoid content. Blue
tea possesses antioxidant action, according to the studies
described above, but there have been no experiments
incorporating blue tea into nanoparticles. Even though the
present study suggests that blue tea nanoparticles have
antioxidant and anti-inflammatory properties, more clinical
trials are needed to confirm these findings for clinical
application.

CONCLUSION

The present study suggests that blue tea-mediated copper
nanoparticles have good antioxidant and anti-inflammatory
properties. It may be concluded that antioxidant and anti-
inflammatory activity of blue tea is not as effective as
Diclofenac, but it can be more effective when its concentration
is increased to acceptable levels.


https://paperpile.com/c/Zy07Go/4PYQ
https://paperpile.com/c/Zy07Go/Wm7u
https://paperpile.com/c/Zy07Go/JSXb
https://paperpile.com/c/Zy07Go/RiFs
https://paperpile.com/c/Zy07Go/rMM8
https://paperpile.com/c/Zy07Go/33Ze0
https://paperpile.com/c/Zy07Go/nruEP
https://paperpile.com/c/Zy07Go/5Gcnf
https://paperpile.com/c/Zy07Go/ja7O4
https://paperpile.com/c/Zy07Go/ItzCH
https://paperpile.com/c/Zy07Go/Nr6q1
https://paperpile.com/c/Zy07Go/N3Dqf
https://paperpile.com/c/Zy07Go/2HJx6
https://paperpile.com/c/Zy07Go/t23oa
https://paperpile.com/c/Zy07Go/tNRjv
https://paperpile.com/c/Zy07Go/sfTr7
https://paperpile.com/c/Zy07Go/sfTr7+Nxndj
https://paperpile.com/c/Zy07Go/VHUwL
https://paperpile.com/c/Zy07Go/LCtKW

Antioxidant and Anti-Inflammatory Property of Copper Nanoparticles...........

ACKNOWLEDGMENT

The authors would like to acknowledge the help and support

rendered by the Department of Periodontics,

Blue Lab,

Saveetha Dental College and Hospitals, Saveetha Institute of
Medical and Technical Sciences, Saveetha University for their
constant assistance with the research.

FUNDING

The present project is supported by

Saveetha Institute of Medical and Technical Sciences
Saveetha Dental College and Hospitals

Saveetha University

Dr. Murugesan Dental Clinic and Oral and Maxillofacial
Surgery Centre, Chennai

CONFLICT OF INTEREST

None declared

REFERENCES

1.

10.

11.

Shukla AK. Nanoparticles in Medicine. Springer Nature; 2019. 220
p.

Kumar N, Kumar R. Nanotechnology and Nanomaterials in the
Treatment of Life-threatening Diseases. William Andrew; 2013.
408 p.

Hosseinkhani H. Nanomaterials in Advanced Medicine. John Wiley
& Sons; 2019. 360 p.

Tibbals HF. Medical Nanotechnology and Nanomedicine. CRC
Press; 2010. 527 p.

Aguilar Z. Nanomaterials for Medical Applications. Newnes; 2012.
461 p.

Gang F. Nanoparticles in Analytical and Medical Devices. Elsevier;
2020. 344 p.

Rout GR. Micropropagation of Clitoria ternatea Linn. (Fabaceae)—
An important medicinal plant [Internet]. Vol. 41, In Vitro Cellular
& Developmental Biology - Plant. 2005. p. 516-9. Available from:
http://dx.doi.org/10.1079/ivp2005675

Kalmankar NV, Venkatesan R, Balaram P, Sowdhamini R.
Transcriptomic profiling of the medicinal plant Clitoria ternatea:
identification of potential genes in cyclotide biosynthesis. Sci
Rep. 2020 Jul 29;10(1):12658.

Azimova SS, Glushenkova Al. Clitoria ternatea [Internet]. Lipids,
Lipophilic Components and Essential Oils from Plant Sources.
2012. p. 568-568. Available
http://dx.doi.org/10.1007/978-0-85729-323-7_1834
Kelemu S, Cardona C, Segura G. Antimicrobial and insecticidal
protein isolated from seeds of Clitoria ternatea, a tropical forage
legume [Internet]. Vol. 42, Plant Physiology and Biochemistry.
2004. p. 867-73. Available
http://dx.doi.org/10.1016/j.plaphy.2004.10.013

Sultana S, Roy B, Sherpa AR. Natural occurrence of papaya

from:

from:

ringspot virus in Clitoria ternatea in India [Internet]. Vol. 101,
Journal of Plant Pathology. 2019. p. 183-183. Available from:
http://dx.doi.org/10.1007/s42161-018-0128-5

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

Akshaya K, Rajasekar A, Rajeshkumar S. ANTIOXIDANT ACTIVITY
OF ZINC OXIDE NANOPARTICLES SYNTHESISED USING GRAPE SEED
EXTRACT: AN in vitro STUDY. PLANT CELL BIOTECHNOLOGY AND
MOLECULAR BIOLOGY. 2020 Aug 25;21-9.

Website [Internet].
https://www.ikprress.org/index.php/PCBMB/article/view/5290

Dharahaas C, Rajasekar A, Rajeshkumar S. ANTI INFLAMMATORY
ACTIVITY OF SELENIUM NANOPARTICLES SYNTHESISED USING
CLOVE AND CINNAMON: AN In vitro STUDY. PLANT CELL
BIOTECHNOLOGY AND MOLECULAR BIOLOGY. 2020 Aug 29;144-51.

Jagadish Rajkumaar R, Rajasekar A, Rajeshkumar S.
ANTIMICROBIAL AND ANTIOXIDANT ACTIVITY OF CLOVE AND
CINNAMON HERBAL FORMULATION: AN in vitro STUDY. PLANT CELL
BIOTECHNOLOGY AND MOLECULAR BIOLOGY. 2020 Aug 24;11-7.

Suresh M, Rajasekar A, Rajeshkumar S. ANTIOXIDANT ACTIVITY OF
Syzygium aromaticum AND Cinnamomum verum FORMULATION
MEDIATED SILVER NANO PARTICLES. PLANT CELL BIOTECHNOLOGY
AND MOLECULAR BIOLOGY. 2020 Aug 26;50-7.

Neha Sharma M, Rajasekar A, Rajeshkumar S. ANTIOXIDANT
ACTIVITY OF GRAPE SEED MEDIATED TiO2 NANOPARTICLES: AN In
vitro STUDY. PLANT CELL BIOTECHNOLOGY AND MOLECULAR
BIOLOGY. 2020 Aug 26;24-31.

Sagana M, Rajasekar A, Rajeshkumar S. ANTIFUNGAL ACTIVITY OF
GRAPE SEED EXTRACT MEDIATED ZINC OXIDE NANOPARTICLES - AN
In vitro STUDY. PLANT CELL BIOTECHNOLOGY AND MOLECULAR
BIOLOGY. 2020 Aug 25;14-20.

Shivani N, Rajasekar A, Rajeshkumar S. ANTIFUNGAL ACTIVITY OF
GRAPE SEED EXTRACT MEDIATED TITANIUM OXIDE NANOPARTICLES
AGAINST Candida albicans: AN In vitro STUDY. PLANT CELL
BIOTECHNOLOGY AND MOLECULAR BIOLOGY. 2020 Aug 26;8-15.

Devi BV, Rajasekar A, Rajeshkumar S. ANTIINFLAMMATORY
ACTIVITY OF ZINC OXIDE NANOPARTICLES SYNTHESISED USING
GRAPE SEED EXTRACT: AN in vitro STUDY. PLANT CELL
BIOTECHNOLOGY AND MOLECULAR BIOLOGY. 2020;6-16.

Pereira WD, Rajasekar A, Rajeshkumar S. GREEN SYNTHESIS OF
SELENIUM NANOPARTICLES (SeNPs) USING AQUEOUS EXTRACT OF
CLOVE AND CINNAMON. PLANT CELL BIOTECHNOLOGY AND
MOLECULAR BIOLOGY. 2020 Aug 25;85-91.

Pranati T, Rajasekar A, Rajeshkumar S. ANTI INFLAMMATORY AND
CYTOTOXIC EFFECT OF CLOVE AND CINNAMON HERBAL
FORMULATION. PLANT CELL BIOTECHNOLOGY AND MOLECULAR
BIOLOGY. 2020 Aug 25;69-77.

Shamaa Anjum A, Rajasekar A, Rajeshkumar S. SYNTHESIS AND
CHARACTERIZATION OF GRAPE SEED MEDIATED TITANIUM DIOXIDE
NANOPARTICLES: AN in vitro STUDY. Plant Cell Biotechnol Mol
Biol. 2020 Aug 26;17-23.

Tank NS, Parikh KD, Joshi MJ. Synthesis and characterization of
copper sulphide (CuS) nano particles [Internet]. 2017. Available
from: http://dx.doi.org/10.1063/1.4982102

Ramesh A, Varghese S, Jayakumar ND, Malaiappan S. Comparative
estimation of sulfiredoxin levels between chronic periodontitis
and healthy patients - A case-control study [Internet]. Vol. 89,

Available from:

Journal of Periodontology. 2018. p. 1241-8. Available from:
http://dx.doi.org/10.1002/jper.17-0445

Paramasivam A, Priyadharsini JV, Raghunandhakumar S, Elumalai
P. A novel COVID-19 and its effects on cardiovascular disease
[Internet]. Vol. 43, Hypertension Research. 2020. p. 729-30.
Available from: http://dx.doi.org/10.1038/s41440-020-0461-x

SG, TG, KV, Faleh A A, Sukumaran A, P N S. Development of 3D

scaffolds using  nanochitosan/silk-fibroin/hyaluronic  acid


http://paperpile.com/b/Zy07Go/uY3K
http://paperpile.com/b/Zy07Go/uY3K
http://paperpile.com/b/Zy07Go/L1VA
http://paperpile.com/b/Zy07Go/L1VA
http://paperpile.com/b/Zy07Go/L1VA
http://paperpile.com/b/Zy07Go/YWDf
http://paperpile.com/b/Zy07Go/YWDf
http://paperpile.com/b/Zy07Go/cZZp
http://paperpile.com/b/Zy07Go/cZZp
http://paperpile.com/b/Zy07Go/Txsn
http://paperpile.com/b/Zy07Go/Txsn
http://paperpile.com/b/Zy07Go/1Z2t
http://paperpile.com/b/Zy07Go/1Z2t
http://paperpile.com/b/Zy07Go/WNQI
http://paperpile.com/b/Zy07Go/WNQI
http://paperpile.com/b/Zy07Go/WNQI
http://paperpile.com/b/Zy07Go/WNQI
http://dx.doi.org/10.1079/ivp2005675
http://paperpile.com/b/Zy07Go/1WlM
http://paperpile.com/b/Zy07Go/1WlM
http://paperpile.com/b/Zy07Go/1WlM
http://paperpile.com/b/Zy07Go/1WlM
http://paperpile.com/b/Zy07Go/7sQ9
http://paperpile.com/b/Zy07Go/7sQ9
http://paperpile.com/b/Zy07Go/7sQ9
http://paperpile.com/b/Zy07Go/7sQ9
http://dx.doi.org/10.1007/978-0-85729-323-7_1834
http://paperpile.com/b/Zy07Go/aP0G
http://paperpile.com/b/Zy07Go/aP0G
http://paperpile.com/b/Zy07Go/aP0G
http://paperpile.com/b/Zy07Go/aP0G
http://dx.doi.org/10.1016/j.plaphy.2004.10.013
http://paperpile.com/b/Zy07Go/7X9n
http://paperpile.com/b/Zy07Go/7X9n
http://paperpile.com/b/Zy07Go/7X9n
http://paperpile.com/b/Zy07Go/7X9n
http://dx.doi.org/10.1007/s42161-018-0128-5
http://paperpile.com/b/Zy07Go/Wm7u
http://paperpile.com/b/Zy07Go/Wm7u
http://paperpile.com/b/Zy07Go/Wm7u
http://paperpile.com/b/Zy07Go/Wm7u
http://paperpile.com/b/Zy07Go/V8BGm
http://paperpile.com/b/Zy07Go/V8BGm
https://www.ikprress.org/index.php/PCBMB/article/view/5290
http://paperpile.com/b/Zy07Go/oIn4g
http://paperpile.com/b/Zy07Go/oIn4g
http://paperpile.com/b/Zy07Go/oIn4g
http://paperpile.com/b/Zy07Go/oIn4g
http://paperpile.com/b/Zy07Go/MztGo
http://paperpile.com/b/Zy07Go/MztGo
http://paperpile.com/b/Zy07Go/MztGo
http://paperpile.com/b/Zy07Go/MztGo
http://paperpile.com/b/Zy07Go/rcL4V
http://paperpile.com/b/Zy07Go/rcL4V
http://paperpile.com/b/Zy07Go/rcL4V
http://paperpile.com/b/Zy07Go/rcL4V
http://paperpile.com/b/Zy07Go/F1Js8
http://paperpile.com/b/Zy07Go/F1Js8
http://paperpile.com/b/Zy07Go/F1Js8
http://paperpile.com/b/Zy07Go/F1Js8
http://paperpile.com/b/Zy07Go/F0Yj
http://paperpile.com/b/Zy07Go/F0Yj
http://paperpile.com/b/Zy07Go/F0Yj
http://paperpile.com/b/Zy07Go/F0Yj
http://paperpile.com/b/Zy07Go/WIgB
http://paperpile.com/b/Zy07Go/WIgB
http://paperpile.com/b/Zy07Go/WIgB
http://paperpile.com/b/Zy07Go/WIgB
http://paperpile.com/b/Zy07Go/7ctq
http://paperpile.com/b/Zy07Go/7ctq
http://paperpile.com/b/Zy07Go/7ctq
http://paperpile.com/b/Zy07Go/7ctq
http://paperpile.com/b/Zy07Go/JzNo
http://paperpile.com/b/Zy07Go/JzNo
http://paperpile.com/b/Zy07Go/JzNo
http://paperpile.com/b/Zy07Go/JzNo
http://paperpile.com/b/Zy07Go/JSXb
http://paperpile.com/b/Zy07Go/JSXb
http://paperpile.com/b/Zy07Go/JSXb
http://paperpile.com/b/Zy07Go/JSXb
http://paperpile.com/b/Zy07Go/reVW
http://paperpile.com/b/Zy07Go/reVW
http://paperpile.com/b/Zy07Go/reVW
http://paperpile.com/b/Zy07Go/reVW
http://paperpile.com/b/Zy07Go/BKf8
http://paperpile.com/b/Zy07Go/BKf8
http://paperpile.com/b/Zy07Go/BKf8
http://dx.doi.org/10.1063/1.4982102
http://paperpile.com/b/Zy07Go/omWB
http://paperpile.com/b/Zy07Go/omWB
http://paperpile.com/b/Zy07Go/omWB
http://paperpile.com/b/Zy07Go/omWB
http://dx.doi.org/10.1002/jper.17-0445
http://paperpile.com/b/Zy07Go/7b0n
http://paperpile.com/b/Zy07Go/7b0n
http://paperpile.com/b/Zy07Go/7b0n
http://paperpile.com/b/Zy07Go/7b0n
http://dx.doi.org/10.1038/s41440-020-0461-x
http://paperpile.com/b/Zy07Go/P7d6
http://paperpile.com/b/Zy07Go/P7d6

Dhakshinya.M et al,

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

biomaterials for tissue engineering applications. Int J Biol

Macromol. 2018 Dec;120(Pt A):876-85.

Del Fabbro M, Karanxha L, Panda S, Bucchi C, Nadathur
Doraiswamy J, Sankari M, et al. Autologous platelet concentrates
for treating periodontal infrabony defects. Cochrane Database
Syst Rev. 2018 Nov 26;11:CD011423.

Paramasivam A, Vijayashree Priyadharsini J. MitomiRs: new
emerging microRNAs in  mitochondrial dysfunction and
cardiovascular disease. Hypertens Res. 2020 Aug;43(8):851-3.

Jayaseelan VP, Arumugam P. Dissecting the theranostic potential
of exosomes in autoimmune disorders. Cell Mol Immunol. 2019
Dec;16(12):935-6.

Vellappally S, Al Kheraif AA, Divakar DD, Basavarajappa S, Anil S,
Fouad H. Tooth implant prosthesis using ultra low power and low
cost crystalline carbon bio-tooth sensor with hybridized data
acquisition  algorithm  [Internet]. Vol. 148, Computer
Communications.  2019. p. 176-84.  Available from:
http://dx.doi.org/10.1016/j.comcom.2019.09.020

Vellappally S, Al Kheraif AA, Anil S, Assery MK, Kumar KA, Divakar
DD. Analyzing Relationship between Patient and Doctor in Public
Dental Health using Particle Memetic Multivariable Logistic
Regression Analysis Approach (MLRA2). J Med Syst. 2018 Aug
29;42(10):183.

Varghese SS, Ramesh A, Veeraiyan DN. Blended Module-Based
Teaching in Biostatistics and Research Methodology: A
Retrospective Study with Postgraduate Dental Students. J Dent
Educ. 2019 Apr;83(4):445-50.

Venkatesan J, Singh SK, Anil S, Kim S-K, Shim MS. Preparation,
Characterization and Biological Applications of Biosynthesized
Silver Nanoparticles with Chitosan-Fucoidan Coating. Molecules
[Internet]. 2018 Jun 12;23(6). Available from:
http://dx.doi.org/10.3390/molecules23061429

Alsubait SA, Al Ajlan R, Mitwalli H, Aburaisi N, Mahmood A,
Muthurangan M, et al. Cytotoxicity of Different Concentrations of
Three Root Canal Sealers on Human Mesenchymal Stem Cells.
Biomolecules [Internet]. 2018 Aug 1;8(3). Available from:
http://dx.doi.org/10.3390/biom8030068

Venkatesan J, Rekha PD, Anil S, Bhatnagar |, Sudha PN,
Dechsakulwatana C, et al. Hydroxyapatite from Cuttlefish Bone:
Isolation, Characterizations, and Applications [Internet]. Vol. 23,
Biotechnology and Bioprocess Engineering. 2018. p. 383-93.
Available from: http://dx.doi.org/10.1007/s12257-018-0169-9
Vellappally S, Al Kheraif AA, Anil S, Wahba AA. loT medical tooth
mounted sensor for monitoring teeth and food level using
bacterial optimization along with adaptive deep learning neural
network [Internet]. Vol. 135, Measurement. 2019. p. 672-7.
Available
http://dx.doi.org/10.1016/j.measurement.2018.11.078
PradeepKumar AR, Shemesh H, Nivedhitha MS, Hashir MMJ,
Arockiam S, Uma Maheswari TN, et al. Diagnosis of Vertical Root
Fractures by Cone-beam Computed Tomography in Root-filled
Teeth with Confirmation by Direct Visualization: A Systematic
Review and Meta-Analysis. J Endod. 2021 Aug;47(8):1198-214.

R H, Ramani P, Tilakaratne WM, Sukumaran G, Ramasubramanian

from:

A, Krishnan RP. Critical appraisal of different triggering pathways
for the pathobiology of pemphigus vulgaris-A review. Oral Dis
[Internet]. 2021 Jun 21; Available from:
http://dx.doi.org/10.1111/0di.13937

Ezhilarasan D, Lakshmi T, Subha M, Deepak Nallasamy V,
Raghunandhakumar S. The ambiguous role of sirtuins in head and

4.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

neck squamous cell carcinoma. Oral Dis [Internet]. 2021 Feb 11;
Available from: http://dx.doi.org/10.1111/0di.13798

Sarode SC, Gondivkar S, Sarode GS, Gadbail A, Yuwanati M. Hybrid
oral potentially malignant disorder: A neglected fact in oral
submucous fibrosis. Oral Oncol. 2021 Jun 16;105390.

Kavarthapu A, Gurumoorthy K. Linking chronic periodontitis and
oral cancer: A review. Oral Oncol. 2021 Jun 14;105375.

Vellappally S, Al-Kheraif AA, Anil S, Basavarajappa S, Hassanein
AS. Maintaining patient oral health by using a xeno-genetic spiking
neural network [Internet]. Journal of Ambient Intelligence and
Humanized Computing. 2018. Available
http://dx.doi.org/10.1007/s12652-018-1166-8

Aldhuwayhi S, Mallineni SK, Sakhamuri S, Thakare AA, Mallineni S,
Sajja R, et al. Covid-19 Knowledge and Perceptions Among Dental
Specialists: A Cross-Sectional Online Questionnaire Survey. Risk
Manag Healthc Policy. 2021 Jul 7;14:2851-61.

Thariny E, Arivarasu L, Rajeshkumar S. GREEN SYNTHESIS,
ANTIOXIDANT AND ANTI-INFLAMMATORY ACTIVITY OF Adathoda
vasica MEDIATED COPPER NANOPARTICLES. PLANT CELL
BIOTECHNOLOGY AND MOLECULAR BIOLOGY. 2020 Nov 28;32-8.

Jeyaraj EJ, Lim YY, Choo WS. Extraction methods of butterfly pea
(Clitoria ternatea) flower and biological activities of its
phytochemicals. J Food Sci Technol. 2021 Jun;58(6):2054-67.

Vaishnavi  Devi B, Rajasekar A, Rajeshkumar S.
ANTIINFLAMMATORY ACTIVITY OF ZINC OXIDE NANOPARTICLES
SYNTHESISED USING GRAPE SEED EXTRACT: AN in vitro STUDY.
Plant Cell Biotechnol Mol Biol. 2020 Aug 26;6-16.

Danda AK. Comparison of a single noncompression miniplate
versus 2 noncompression miniplates in the treatment of
mandibular angle fractures: a prospective, randomized clinical
trial. J Oral Maxillofac Surg. 2010 Jul;68(7):1565-7.

Robert R, Justin Raj C, Krishnan S, Jerome Das S. Growth,
theoretical and optical studies on potassium dihydrogen
phosphate (KDP) single crystals by modified Sankaranarayanan-
Ramasamy (mSR) method [Internet]. Vol. 405, Physica B:
Condensed  Matter. 2010. p. 20-4. Available from:
http://dx.doi.org/10.1016/j.physb.2009.08.015

Krishnan V, Lakshmi T. Bioglass: A novel biocompatible
innovation. J Adv Pharm Technol Res. 2013 Apr;4(2):78-83.

from:

Soh CL, Narayanan V. Quality of life assessment in patients with
dentofacial deformity undergoing orthognathic surgery—A
systematic review [Internet]. Vol. 42, International Journal of
Oral and Maxillofacial Surgery. 2013. p. 974-80. Available from:
http://dx.doi.org/10.1016/j.ijom.2013.03.023

Lekha L, Kanmani Raja K, Rajagopal G, Easwaramoorthy D. Schiff

base complexes of rare earth metal ions: Synthesis,
characterization and catalytic activity for the oxidation of aniline
and substituted anilines [Internet]. Vol. 753, Journal of
Organometallic Chemistry. 2014. p. 72-80. Available from:

http://dx.doi.org/10.1016/j.jorganchem.2013.12.014

Dhinesh B, lIsaac JoshuaRamesh Lalvani J, Parthasarathy M,
Annamalai K. An assessment on performance, emission and
combustion characteristics of single cylinder diesel engine
powered by Cymbopogon flexuosus biofuel [Internet]. Vol. 117,
Energy Conversion and Management. 2016. p. 466-74. Available
from: http://dx.doi.org/10.1016/j.enconman.2016.03.049
PradeepKumar AR, Shemesh H, Jothilatha S, Vijayabharathi R,
Jayalakshmi S, Kishen A. Diagnosis of Vertical Root Fractures in
Restored Endodontically Treated Teeth: A Time-dependent
Retrospective Cohort Study. J Endod. 2016 Aug;42(8):1175-80.


http://paperpile.com/b/Zy07Go/P7d6
http://paperpile.com/b/Zy07Go/P7d6
http://paperpile.com/b/Zy07Go/ldKN
http://paperpile.com/b/Zy07Go/ldKN
http://paperpile.com/b/Zy07Go/ldKN
http://paperpile.com/b/Zy07Go/ldKN
http://paperpile.com/b/Zy07Go/ztut
http://paperpile.com/b/Zy07Go/ztut
http://paperpile.com/b/Zy07Go/ztut
http://paperpile.com/b/Zy07Go/zmkj
http://paperpile.com/b/Zy07Go/zmkj
http://paperpile.com/b/Zy07Go/zmkj
http://paperpile.com/b/Zy07Go/1ee1
http://paperpile.com/b/Zy07Go/1ee1
http://paperpile.com/b/Zy07Go/1ee1
http://paperpile.com/b/Zy07Go/1ee1
http://paperpile.com/b/Zy07Go/1ee1
http://paperpile.com/b/Zy07Go/1ee1
http://dx.doi.org/10.1016/j.comcom.2019.09.020
http://paperpile.com/b/Zy07Go/4r6G
http://paperpile.com/b/Zy07Go/4r6G
http://paperpile.com/b/Zy07Go/4r6G
http://paperpile.com/b/Zy07Go/4r6G
http://paperpile.com/b/Zy07Go/4r6G
http://paperpile.com/b/Zy07Go/SvBw
http://paperpile.com/b/Zy07Go/SvBw
http://paperpile.com/b/Zy07Go/SvBw
http://paperpile.com/b/Zy07Go/SvBw
http://paperpile.com/b/Zy07Go/4aKz
http://paperpile.com/b/Zy07Go/4aKz
http://paperpile.com/b/Zy07Go/4aKz
http://paperpile.com/b/Zy07Go/4aKz
http://dx.doi.org/10.3390/molecules23061429
http://paperpile.com/b/Zy07Go/lt7s
http://paperpile.com/b/Zy07Go/lt7s
http://paperpile.com/b/Zy07Go/lt7s
http://paperpile.com/b/Zy07Go/lt7s
http://dx.doi.org/10.3390/biom8030068
http://paperpile.com/b/Zy07Go/rqsn
http://paperpile.com/b/Zy07Go/rqsn
http://paperpile.com/b/Zy07Go/rqsn
http://paperpile.com/b/Zy07Go/rqsn
http://paperpile.com/b/Zy07Go/rqsn
http://dx.doi.org/10.1007/s12257-018-0169-9
http://paperpile.com/b/Zy07Go/Wjrb
http://paperpile.com/b/Zy07Go/Wjrb
http://paperpile.com/b/Zy07Go/Wjrb
http://paperpile.com/b/Zy07Go/Wjrb
http://paperpile.com/b/Zy07Go/Wjrb
http://paperpile.com/b/Zy07Go/Wjrb
http://dx.doi.org/10.1016/j.measurement.2018.11.078
http://paperpile.com/b/Zy07Go/5PyX
http://paperpile.com/b/Zy07Go/5PyX
http://paperpile.com/b/Zy07Go/5PyX
http://paperpile.com/b/Zy07Go/5PyX
http://paperpile.com/b/Zy07Go/5PyX
http://paperpile.com/b/Zy07Go/GeJh
http://paperpile.com/b/Zy07Go/GeJh
http://paperpile.com/b/Zy07Go/GeJh
http://paperpile.com/b/Zy07Go/GeJh
http://dx.doi.org/10.1111/odi.13937
http://paperpile.com/b/Zy07Go/wuYh
http://paperpile.com/b/Zy07Go/wuYh
http://paperpile.com/b/Zy07Go/wuYh
http://paperpile.com/b/Zy07Go/wuYh
http://dx.doi.org/10.1111/odi.13798
http://paperpile.com/b/Zy07Go/yHmK
http://paperpile.com/b/Zy07Go/yHmK
http://paperpile.com/b/Zy07Go/yHmK
http://paperpile.com/b/Zy07Go/DeZM
http://paperpile.com/b/Zy07Go/DeZM
http://paperpile.com/b/Zy07Go/SEs7
http://paperpile.com/b/Zy07Go/SEs7
http://paperpile.com/b/Zy07Go/SEs7
http://paperpile.com/b/Zy07Go/SEs7
http://dx.doi.org/10.1007/s12652-018-1166-8
http://paperpile.com/b/Zy07Go/VJcO
http://paperpile.com/b/Zy07Go/VJcO
http://paperpile.com/b/Zy07Go/VJcO
http://paperpile.com/b/Zy07Go/VJcO
http://paperpile.com/b/Zy07Go/4PYQ
http://paperpile.com/b/Zy07Go/4PYQ
http://paperpile.com/b/Zy07Go/4PYQ
http://paperpile.com/b/Zy07Go/4PYQ
http://paperpile.com/b/Zy07Go/RiFs
http://paperpile.com/b/Zy07Go/RiFs
http://paperpile.com/b/Zy07Go/RiFs
http://paperpile.com/b/Zy07Go/rMM8
http://paperpile.com/b/Zy07Go/rMM8
http://paperpile.com/b/Zy07Go/rMM8
http://paperpile.com/b/Zy07Go/rMM8
http://paperpile.com/b/Zy07Go/33Ze0
http://paperpile.com/b/Zy07Go/33Ze0
http://paperpile.com/b/Zy07Go/33Ze0
http://paperpile.com/b/Zy07Go/33Ze0
http://paperpile.com/b/Zy07Go/nruEP
http://paperpile.com/b/Zy07Go/nruEP
http://paperpile.com/b/Zy07Go/nruEP
http://paperpile.com/b/Zy07Go/nruEP
http://paperpile.com/b/Zy07Go/nruEP
http://paperpile.com/b/Zy07Go/nruEP
http://dx.doi.org/10.1016/j.physb.2009.08.015
http://paperpile.com/b/Zy07Go/5Gcnf
http://paperpile.com/b/Zy07Go/5Gcnf
http://paperpile.com/b/Zy07Go/ja7O4
http://paperpile.com/b/Zy07Go/ja7O4
http://paperpile.com/b/Zy07Go/ja7O4
http://paperpile.com/b/Zy07Go/ja7O4
http://dx.doi.org/10.1016/j.ijom.2013.03.023
http://paperpile.com/b/Zy07Go/ItzCH
http://paperpile.com/b/Zy07Go/ItzCH
http://paperpile.com/b/Zy07Go/ItzCH
http://paperpile.com/b/Zy07Go/ItzCH
http://paperpile.com/b/Zy07Go/ItzCH
http://paperpile.com/b/Zy07Go/ItzCH
http://dx.doi.org/10.1016/j.jorganchem.2013.12.014
http://paperpile.com/b/Zy07Go/Nr6q1
http://paperpile.com/b/Zy07Go/Nr6q1
http://paperpile.com/b/Zy07Go/Nr6q1
http://paperpile.com/b/Zy07Go/Nr6q1
http://paperpile.com/b/Zy07Go/Nr6q1
http://paperpile.com/b/Zy07Go/Nr6q1
http://dx.doi.org/10.1016/j.enconman.2016.03.049
http://paperpile.com/b/Zy07Go/N3Dqf
http://paperpile.com/b/Zy07Go/N3Dqf
http://paperpile.com/b/Zy07Go/N3Dqf
http://paperpile.com/b/Zy07Go/N3Dqf

55.

56.

57.

58.

59.

60.

61.

Antioxidant and Anti-Inflammatory Property of Copper Nanoparticles

Vijayakumar GNS, Nixon Samuel Vijayakumar G, Devashankar S,
Rathnakumari M, Sureshkumar P. Synthesis of electrospun
Zn0/Cu0 nanocomposite fibers and their dielectric and non-linear
optic studies [Internet]. Vol. 507, Journal of Alloys and
Compounds. 2010. p. 225-9. Available from:
http://dx.doi.org/10.1016/j.jallcom.2010.07.161

Kavitha M, Subramanian R, Narayanan R, Udhayabanu V. Solution
combustion synthesis and characterization of strontium
substituted hydroxyapatite nanocrystals [Internet]. Vol. 253,
Powder Technology. 2014. p. 129-37. Available from:
http://dx.doi.org/10.1016/j.powtec.2013.10.045

Sahu D, Kannan GM, Vijayaraghavan R. Size-Dependent Effect of
Zinc Oxide on Toxicity and Inflammatory Potential of Human
Monocytes [Internet]. Vol. 77, Journal of Toxicology and
Environmental Health, Part A. 2014. p. 177-91. Available from:
http://dx.doi.org/10.1080/15287394.2013.853224

Neelakantan P, Cheng CQ, Mohanraj R, Sriraman P, Subbarao C,
Sharma S. Antibiofilm activity of three irrigation protocols
activated by ultrasonic, diode laser or Er:YAG laserin vitro
[Internet]. Vol. 48, International Endodontic Journal. 2015. p.
602-10. Available from: http://dx.doi.org/10.1111/iej.12354

Lekha L, Kanmani Raja K, Rajagopal G, Easwaramoorthy D.
Synthesis, spectroscopic characterization and antibacterial
studies of lanthanide(lll) Schiff base complexes containing N, O
donor atoms [Internet]. Vols. 1056-1057, Journal of Molecular
Structure. 2014. p. 307-13. Available from:
http://dx.doi.org/10.1016/j.molstruc.2013.10.014

Gopalakannan S, Senthilvelan T, Ranganathan S. Modeling and
Optimization of EDM Process Parameters on Machining of Al 7075-
B4C MMC Using RSM [Internet]. Vol. 38, Procedia Engineering.
2012. p. 685-90. Available from:
http://dx.doi.org/10.1016/j.proeng.2012.06.086

Parthasarathy M, Isaac JoshuaRamesh Lalvani J, Dhinesh B,
Annamalai K. Effect of hydrogen on ethanol-biodiesel blend on
performance and emission characteristics of a direct injection
diesel engine. Ecotoxicol Environ Saf. 2016 Dec;134(Pt 2):433-9.


http://paperpile.com/b/Zy07Go/2HJx6
http://paperpile.com/b/Zy07Go/2HJx6
http://paperpile.com/b/Zy07Go/2HJx6
http://paperpile.com/b/Zy07Go/2HJx6
http://paperpile.com/b/Zy07Go/2HJx6
http://paperpile.com/b/Zy07Go/2HJx6
http://dx.doi.org/10.1016/j.jallcom.2010.07.161
http://paperpile.com/b/Zy07Go/t23oa
http://paperpile.com/b/Zy07Go/t23oa
http://paperpile.com/b/Zy07Go/t23oa
http://paperpile.com/b/Zy07Go/t23oa
http://dx.doi.org/10.1016/j.powtec.2013.10.045
http://paperpile.com/b/Zy07Go/tNRjv
http://paperpile.com/b/Zy07Go/tNRjv
http://paperpile.com/b/Zy07Go/tNRjv
http://paperpile.com/b/Zy07Go/tNRjv
http://dx.doi.org/10.1080/15287394.2013.853224
http://paperpile.com/b/Zy07Go/sfTr7
http://paperpile.com/b/Zy07Go/sfTr7
http://paperpile.com/b/Zy07Go/sfTr7
http://paperpile.com/b/Zy07Go/sfTr7
http://paperpile.com/b/Zy07Go/sfTr7
http://dx.doi.org/10.1111/iej.12354
http://paperpile.com/b/Zy07Go/Nxndj
http://paperpile.com/b/Zy07Go/Nxndj
http://paperpile.com/b/Zy07Go/Nxndj
http://paperpile.com/b/Zy07Go/Nxndj
http://paperpile.com/b/Zy07Go/Nxndj
http://paperpile.com/b/Zy07Go/Nxndj
http://dx.doi.org/10.1016/j.molstruc.2013.10.014
http://paperpile.com/b/Zy07Go/VHUwL
http://paperpile.com/b/Zy07Go/VHUwL
http://paperpile.com/b/Zy07Go/VHUwL
http://paperpile.com/b/Zy07Go/VHUwL
http://dx.doi.org/10.1016/j.proeng.2012.06.086
http://paperpile.com/b/Zy07Go/LCtKW
http://paperpile.com/b/Zy07Go/LCtKW
http://paperpile.com/b/Zy07Go/LCtKW
http://paperpile.com/b/Zy07Go/LCtKW

