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Abstract:

Nanotechnology is the science which is about manipulating matter, atom by atom and is associated with particles smaller than 100 nm in

size. Copper nanoparticles are used mainly due to its surplus amount, low cost, easy availability and biocompatible property. Green

synthesis of copper nanoparticles is very simple, economical and eco-friendly method that does not involve any toxic chemicals. The aim of

our study is green synthesis of copper nanoparticles using green tea and neem formulation and assessment of its antimicrobial effects.20
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mM of copper sulphate solution is mixed with 40mL of plant extract and 60 mL of distilled water was added and made it into 100 ml
solution. Once the copper nanoparticles are synthesized the solution is characterized using UV- vis-spectroscopy and was scanned in
double beam UV-vis- spectrophotometer from 300 nm to 700nm wavelength. The antimicrobial property of copper nanoparticle is
evaluated by agar well diffusion method. The colour change from green to brown and peak observed in UV-vis- spectrophotometer was
associated with the synthesis of copper nanoparticles. Copper nanoparticle from green tea and tea extract has good antimicrobial activity
against S.mutans, C.albicans, E faecalis, &S.aureus. Copper nanoparticles can be efficiently synthesised from green and neem formulation.
These copper nanoparticles showed good antibacterial properties and are effective against oral pathogens.

Keywords: Copper, nanoparticles, neem, green tea, plant extract, antimicrobial activity.

T T T T T
Background:
Nanotechnology is the science which is about manipulating matter, = Materials and methods:
atom by atom [1]. Nanotechnology is associated with particles  Preparation of Plant Extract:
smaller than 100 nm in size [2]. Due to its small size and high  Green tea and neem were purchased from the herbal care center.2
surface area, nanoparticles increase the state of activity. The size of ~ grams of green tea and 2 grams of neem were measured and added
nanoparticles depends on the method of reduction and its to a conical flask and were dissolved in 100ml ml of distilled water.
surrounding environment. Nanodentistryis the science and Then the extract was heated at 60°C for 7-8 minutes in a heating
technology of maintaining good oral health through the use of mantle. Using a blotting paper the extract was then filtered into
nonmaterial’s including tissue engineering and nanorobotics [3].  another conical flask using a Whatmann No.1 filter paper. The
Currently nanoparticles are of in use in various fields of biomedical  filtrate which is in the conical flask is needed plant extract.
and pharmaceutical like diagnostics, biomarkers, bio-imaging,
cosmetics, antibacterial, anticancer, immunology, cardiology, Synthesis of Silver Nanoparticles:
genetic engineering, drug delivery for treating cancer and other 20 mill moles of copper sulphate is mixed with 40 mL of plant
infectious diseases [4].Due to their small size, physical and chemical ~ extract and 60 mL of distilled water in a conical flask. The flask was
properties, high surface area for interaction and wide area of then placed in the orbital shaker at 65 rpm and then in a magnetic
application of metal nanoparticles are increasing [5]. Copper stirrer at 450 rpm for uniform distribution. The color change was
nanoparticles are used in the field of nanotechnology and noted regularly with an interval of one hour for two days. With the
Nanomedicine due to their good optical, electrical and anti- help of UV spectroscopy the prepared copper containing green tea
fungal/bacterial properties [6]. Copper nonmaterial’s are been used ~ and neem extract was recorded to check for the synthesis of
mainly due its abundant amount, low cost and availability when  nanoparticle. It was then subjected to centrifugation at 10,000 rpm
compared to other metals such as silver and gold. Copper is the for 10 mins in a centrifuge. The copper nanoparticle pellets were
basic and biocompatible element that has good therapeutic and  then collected to perform antimicrobial activity tests.
antibacterial property known since a very long time [7]. The copper
nanoparticle was synthesized by various methods such as metal ~ Characterization of nanoparticles:
vapours synthesis [8] laser irradiation [9], exploding wire method =~ Once the nanoparticles are synthesized the solution is characterized
[10], vacuum vapour deposition, and microemulsion [11]. But these ~ by using UV- vis-spectroscopy.3ml of the solution is taken in
techniques are of high cost and involve the use of toxic chemicals. ~ cuvette and scanned in double beam a UV- visible
The herbal preparation plays an immense role in synthesizing the ~ spectrophotometer (ELICO SL 210 UVV is spectrophotometer)
nanoparticles naturally. Nanoparticles synthesized from plant from 300 nm to 700 nm wavelengths and the results were recorded
extract are able to overcome many toxic effects of conventional — graphically.
methods [12]. Green synthesis of nanoparticle is a very simple,
economical, eco-friendly and repeatable method which does not — Antimicrobial activity of copper nanoparticle:
require intense energy, pressure, temperature, or toxic chemicals ~ The antimicrobial efficiency of copper nanoparticles was assessed
[13]. The previous studies showed that the antimicrobial and using agar well diffusion method. The antibacterial activity of
anticancer activities of nanoparticles synthesized from plant extract ~ copper nanoparticles tested against four different bacterial isolates
are better [14]. The green synthesis technique usually uses water,  like E. Facalis, Streptococcus mutans, Streptococcus aureus and Candida
biological extracts, biological systems, and microwave-assisted albicans. Fresh bacterial cultures were prepared on the surface of
synthesis which are non toxic and eco-friendly. There are many  Muller-Hinton agar plates in a broth medium. Different
methods of green synthesis of nanoparticles. The commonly used ~— concentrations of copper nanoparticles (25, 50, and 100 uL) were
methods for green synthesis are using biological routes using micro ~ incorporated into the wells and the plates were incubated at 37°C
organisms such as bacteria, yeast, plant and animal extracts and ~ for 24 hours. The antibiotic discs (ampicillin) were used as control.
enzymes or their by products [15]. These are most commonly used After incubation, the zone of incubation formed around the discs
because they are eco -friendly, non-toxic, cost efficient, and mild  Was measured and notes down.
conditions. The objective of study was green synthesis of copper
nanoparticles using green tea (Camellia Sinensis) and neem
formulation and assessment of its antimicrobial effects.
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Figure 1: Colour change from green to brown indicating the
synthesis of copper nanoparticles.

Figure 2: Graphical representation of synthesis of copper
nanoparticles.

Figure 3: Antimicrobial activity of copper nanoparticle synthesized from green and neem formulation against S. mutans, C. albicans,

E.faecalis, S. aureus.
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Figure 4: Graphical representation of antimicrobial activity of
copper nanoparticle synthesized from green and neem formulation
against S.mutans, C.albicans, E.faecalis, S, aureus.S. aureus is having
almost comparable antimicrobial activity as that of the control
antibiotic disc.

Results:
Visual observation:

Nanoparticles have a great interest due their unique optical
properties. During their process of synthesis they exhibit a different
range of colors. The plant extract contains various phytochemicals
that converts the copper sulphate into copper nanoparticles
identified by the colour change. This colour change from green to
brown is due to the formation of copper nanoparticles (Figure 1).

UV-visible Spectroscopy:

The copper nanoparticles were synthesized using copper sulphate
and green and neem extract displays an absorption peak at 340 nm
(Figure 2).This peak was associated with the synthesis of copper
nanoparticles. The broadened SPR peak that was observed in the
UV-visible spectrum confirmed that polydisperse nanosized
particles are synthesized [16].

Antibacterial activity of copper nanoparticles against oral
pathogens:

Copper has an excellent antimicrobial activity against a wide range
of oral pathogens and this property is enhanced with its
nanoparticle form [17]. The zone of growth inhibition of cells is
because of the distraction of cell membrane by copper
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nanoparticles, which leads to the breakdown of cell enzymes [14].
The results of our study reveals that the green tea and neem
mediated copper nanoparticles showed effective antibacterial
activity (Figure 3 & 4).

Discussion:

Copper as a metal is well known for its antimicrobial and anti-
inflammatory properties since several years [18]. The copper
nanoparticles can be easily synthesized and is cost effective
material so it can be an alternative for gold and silver nanoparticles
[19]. Currently, environmental friendly synthesis of copper
nanoparticles has gained much interest [20]. Green synthesis of
nanoparticles is more trending as the plant itself acts as both
reducing and capping agent also because of its eco-friendly [21].
Green tea (Camellia sinensis) contains many phytoconstituents like
epigallocatechin-3-gallate ~(EGCG), theanins, catechins and
polyphenols and is reported to have neuroprotective activity [22].1t
is reported that they even prevent proliferation of carcinoma cells
[23]. Green tea is considered as a reducing agent for the synthesis of
the different morphology of copper nanoparticles because it
contains a high amount of polyphenols and other organic groups in
it. The reduction mechanism happens in two steps initially when
the precursor is added a complex is formed by breaking the -OH
bond and a partial bond with a metal ion is formed. Then there is
transfer of electrons wherein the metal ions gets reduced to
nanoparticles by the breakage of the partial bond, and then it get
oxidized to ortho-quinone [24]. Green synthesis of copper
nanoparticles using green tea and neem formulation is a simple,
economical, eco-friendly process. In our study the colour change
indicates the synthesis of copper nanoparticles which is in
accordance with the previous studies [25]. In general UV-vis spectra
can be wused for assessing the size and shape-controlled
nanoparticles in the aqueous solution with 200-800nm wavelength
range [26]. In our study it was observed that the copper
nanoparticles have good antimicrobial properties against oral
pathogens. The zone of inhibition is increased with the increase in
concentration of copper nanoparticles. These results were
homogeneous when CuNPs synthesized using glycerol-polyvinyl
alcohol [27], polyurethane with silver and copper nanoparticles [28]
copper based additives [29] and copper-resistant Bacillus cereus
[30]

Conclusion:

Copper nanoparticles were efficiently synthesized from green and
neem formulation. The use of toxic chemicals is avoided since the
nanoparticles are synthesized using green synthesis method, which
is non toxic, economical and eco friendly. These copper
nanoparticles showed good antibacterial properties also. Since it is
effective against the oral pathogens and they can be used in
toothpaste and oral medicines. Hence the copper nanoparticles
could be expected to be used in future for the effective drug
systems and immunity against diseases.

Funding:
This research did not receive any specific grant from funding
agencies in the public, commercial, or not-for-profit sectors.

287

©Biomedical Informatics (2022)

Conflict of interest:
Authors declare no conflict of interest

Ethical clearance:
Ethical clearance taken from Saveetha University, ethical approval
number is IHEC/SDC/ORTHO-1902/21/286.

References:
[1]  Whitesides GM & Christopher Love ] Scientific
American2001 285:38. [PMID: 11524968]

[21  Mohapatra S et al. Journal of Evolution of Medical and Dental
Sciences 2020 9:1859. https:/ /jemds.com/latest-
articles.php?at_id=18688#

Freitas Jr RA Journal of the American Dental Association
(1939) 2000 131:1559. [PMID: 11103574]

Ganapathy D et al. Journal of Evolution of Medical and Dental
Sciences 2020 9:1713. Doi: 10.14260/jemds/2020/376
Harishchandra BD et al. Asian Pacific Journal of Cancer
Biology 2020 5:201.doi: 10.31557 / apjcb.2020.5.4.201-210 or
http:/ /waocp.com/journal/index.php/apjcb/article/vie
w/500

Sunar S et al. International Journal of Research in
Pharmaceutical Sciences 2019 10: 2177.

https:/ /doi.org/10.26452/ijrps.v10i3.1447 or

https:/ /www.scilit.net/article/96a174f1aad99{999e115e6f
70e04fc7

Panigrahi S et al. Journal of Nanoparticle Research 2004 6:411.
https:/ /doi.org/10.1007/s11051-004-6575-2

Grace M et al. Journal of Engineered Fibers and Fabrics 2009 4.
https:/ /doi.org/10.1177 %2F155892500900400303

Yeh MS et al. The Journal of Physical Chemistry 1999
103:6851. https:/ /doi.org/10.1021/jp984163+

Li M et al. Chinese Journal of Chemistry 2013 31:1285.

https:/ /doi.org/10.1002/ cjoc.201300423

Yallappa S et al. Spectrochim Acta A Mol Biomol Spectrosc.
2013 110:108. [PMID: 23562740]

Rajeshkumar S & Bharath LV Chemico-Biological
Interactions, 2017 273:219. [PMID: 28647323]

Agarwal H et al. Chemico-Biological Interactions 2018 286:60.
[PMID: 29551637]

Sivaraj R et al. Spectrochim Acta A Mol Biomol Spectrosc. 2014
129:255. [PMID: 24747845]

Singh J et al. Journal of Bioelectronics and Nanotechnology
2016 1:1.

https:/ /www.avensonline.org/fulltextarticles /JBN-2475-
224X-01-0003.html

Ramyadevi ] et al. Materials Letters 2011 71:114.
https://doi.org/10.1016/j.matlet.2011.12.055

Grass G et al. Appl. Environ. Microbiol 2011 77:1541. [PMID:
21193661]

R. B et al. International Journal of Research in Pharmaceutical
Sciences 2019 10: 2117.

https:/ /journals.indexcopernicus.com/search/ details?id=
38540

Rajeshkumar S & Rinitha G Open Nano 2018 3:18.

https:/ /doi.org/10.1016/j.onano.2018.03.001

131
[4]
[51

[6]

[71
[8]
9]
[10]
1]
[12]
[13]
[14]

[15]

[16]

7]

[18]

[19]


https://paperpile.com/c/yCfQ2R/0Gc68
https://paperpile.com/c/yCfQ2R/DBvRX
https://paperpile.com/c/yCfQ2R/M8p4j
https://paperpile.com/c/yCfQ2R/2RG6F
https://paperpile.com/c/yCfQ2R/G4m8F

ISSN 0973-2063 (online) 0973-8894 (print)

Bioinformation 18(3): 284-288 (2022)

©Biomedical Informatics (2022)

[20] Rajeshkumar S et al .Journal of Photochemistry and 97:1140. https:/ /doi.org/10.1016/j.saa.2012.07.096.
Photobiology B: Biology 2019 197: 111531. [26] Ananth A et al. Chemical Engineering Journal 2015 262:179.
https:/ /doi.org/10.1016/jjphotobiol.2019.111531 https://doi.org/10.1016/j.cej.2014.09.083.

[21] Rajeshkumar S & Nail P Biotechnology Reports 2018 17:1. [27] Dobrovolny K et al. Journal of Alloys and Compounds 2017
https:/ /doi.org/10.1016/j.btre.2017.11.008 697:147. https:/ /doi.org/10.1016/j.jallcom.2016.12.144.

[22] Kakuda T Biological & Pharmaceutical Bulletin 2002 25:1513. [28] Agotegaray MA et al. Springer Briefs in Molecular Science
https://doi.org/10.1248 /bpb.25.1513 2017 1: 1.978-3319501574

[23] Takada M et al. Pancreas 2002 25:45. [PMID: 12131770] [29] Palza H et al. International Journal of Antimicrobial Agents

[24] Ksv G etal. Journal of Nanomedicine &Biotherapeutic 2018 51:912.

Discovery 2017 07:01. https:/ /doi.org/10.4172/2155- https:/ /doi.org/10.1016/j.jjantimicag.2018.02.007.
983x.1000151. [30] Tiwari M et al. Process Biochemistry 2016 51:1348.
[25] Gunalan S et al. Molecular & Biomolecular Spectroscopy, 2012 https://doi.org/10.1016/j.procbio.2016.08.008.
— | — | —— | —

Aey Eeprmgm) BT

e b P Ny

Balbaf Dl AL
R gug 05
3

sinee SRS

indexed in

PMC PublRed

EBSCO

-~ o .
ResearchGate

'Elblons

288



