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ABSTRACT

Silver nanoparticles are nanoparticles of silver.isilver particles of between 1 nm and 100 nnsize. While
frequently described as being 'silver’ some are pmsed of a large percentage of silver oxide duéhéir large
ratio of surface-to-bulk silver atoms.Silver nandpdes are the most prominent one. Silver nandpkss are
nanoparticles of silver, i.e. silver particles @tiveen 1 nm and 100 nm in size and have attrantedsive research
interest. It is generally recognized that silvempaarticles may attach to the cell wall, thus dibtog cell-wall
permeability and cellular respiration. The nanopelds may also penetrate inside the cell causingugemby
interacting with phosphorus and sulfur containirgmpounds such as DNA and protein. Generally, sifless not
adversely affect viable cells and does not easibwgke microbial resistance. Hence silver contagnmaterials
were also employed in textile fabrics, as food tdes, and in package and plastics to eliminaterogigganisms.
Because of such a wide range of applications, nomemethods concerning the fabrication of silvemoyzarticles,
as well as various silver-based compounds contgininetallic silver (Ag0) have been developed.Silver
nanoparticles (AgNPs) have emerged as an arch mioidom the field of nanotechnology.

INTRODUCTION

The field of nanoscience has blossomed over thetheenty years and the need for nanotechnology @nly
increase as miniaturization becomes more importanfareas such as computing, sensors, and biomedical
applications. Advances in this field largely depandthe ability to synthesize nanoparticles of masi materials,
sizes, and shapes, as well as to efficiently askethbm into complex architectures. (1) Nanotecbgylprovides

the ability to engineer the properties of materiayscontrolling their size, and this has drivene@sh toward a
multitude of potential uses for nanomaterials.(2nbjparticle synthesis and the study of their simk@operties of
fundamental importance in the advancement of remm®arch. It is found that the optical, electronmegnetic, and
catalytic properties of metal nanoparticles depemtheir size, shape and chemical surroundingss.@al 2009).

Silver nanoparticles (AgNPs) are reported to passesi-fungal (Kim et al2009), anti-inflammatory (Nadworny et

al. 2009, and anti-viral activity (Rogers et &008. The concept of Ag either leaching or being re¢ehinto water
systems is of particular concern considering theymgears of research showing that ionic Ag is higiolxic to
various freshwater aquatic species with varyingdetoncentrations depending on the species.(Tauukkarasat

al ., 2011).Chemical synthesis methods lead to presence oé $oric chemical absorbed on the surface that may
have adverse effect in the medical applicationsng{get al 2010)Noble metal nanomaterials have been
synthesized using a variety of methods, includiagdh- template, bio-reduction and solution phasgnthesis. In
earlier reports, natural polymers like starch ahitosan (Huaung et al 2004) were shown to stabitibeer
nanoparticles and separate reducing agents wede bgerest is now growing for synthesis of metalyzarticles
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using green chemistry principles for applicatiorbinlogy. Recently the concept of green nanoparkeparation
using B-D-glucose as the reducing agent was regpdnyeRaveendran et al (2003) and later by Vignesawat al
(2006),(kirubha Daniet al ., 2011Silver has long recognized as having an inhibitffgct towards many bacterial
strains and microorganisms commonly present in cadind industrial processes. The most widely uesed
known applications of silver and silver nanopaetichre in medical industry. These include topidainoents and
creams containing silver to prevent infection ofrtsuand open wounds. (Sathyawral ., 2011).

Phyllanthin

Phyllanthusniruri is a hepatoprotective.Theantitbejoxic activity of Phyllanthus has been attrililite atleasttwo
novel ligan phytochemicals named phyllanthin angdphyllanthin.It has been demonstrated that Phiyilan
protects rats from liver damage induced by alcoiot] normalizes a “fatty liver”.one in vitro studgd four in vivo
studies with rats and mice established that ex@ratiphyllanthus could effectively protect liveraigst damage
caused by various chemical liver toxins.Similatiyo clinical studies concluded that Phyllanthusnighown an
antihepatotoxic effect in children with hepatitisdgaundice.

In India,HP-1 a herbal formulation comprising ofyRanthusniruri and it was evaluated for hepatopetive

activity against carbon tetrachloride(CCl4)indutexicity.Results showed that HP-1 reversed thedgelof lactate
dehydrogenase(LDH) and glutamate pyruvate transasa(GPT) and prevented the depletion of glutatti®sel)

levels in a primary monolayer culture of rat hegpgtes (in vitro).HP-1 attenuated serum toxicitynaanifested in
elevated levels of transaminase.this study condutiat HP-1 is a potential hepatoproctive formiatatwith an

additional attribute of being anti-peroxidative.

EXPERIMENTAL SECTION

Plant Material:
The dried leaves of Phyllanthusniruri were cokelcirom Chennai, Tamilnadu, India .

Organisms:

The following five organisms are used for checkamgimicrobial activity
* Escherichia coli

» Staphylococcus sp

» Salmonella sp

* Proteus sp

* Bacillus sp

Medium: Blood Agar Base.
Reagents:

e 1mM solution of Silver nitrate
» Phosphate Buffered Saline

* Tri-Sodium citrate

M ethods:
Preparation of Medium:
Blood Agar Base:

Composition:

Beef extract 500g/1t
Tryptose 10g/It
Sodium chloride 5g/lt
Agar 15¢/1t
Preparation:

8g of Blood agar base was taken and mixed with 2@@rsterile distilled water, and it is autoclavimdt about 121
degree celcius for 15 minutes at 15Lbs.Then caobktiiution at 45-50 degree celcius.
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Phosphate buffered saline:

Composition:

Sodium chloride @At
Disodium hydrogen phosphate 1.91g/lt
Potassium dihydrogen phosphate  0.38g/It
pH (at 25C) 7.2+/-0.2
Preparation:

1.079¢g of Phosphate buffer saline was taken axédnivith 100ml of sterile distilled water,and itaatoclaved for
about 121 degree celcius for 15 minutes at 15Lbs.

Trisodium citrate (NasCsHs0O7 2H,0):

Composition:

Assay 99.0-10045
pH (5% solution in HO)  7.5-9.0

Water (K/F) 11-13%
Preparation:

10ml of 1% trisodium citrate prepared in tripletilisd water.

Preparation of ImM Silver nitrate solution:

Composition:

Silver nitrate 99.5%
Chloride 0.0005%
Sulfate 0.005%
Iron 0.002%
Preparation:

Molarity is moles per liter. Since the molar magsAgNO; is 169.87g/mol, a 1 M solution of AgN@vould be
169.87 g (1 mole of AgNg§)in 1 liter. For preparation of 200ml of solutiér034g of silver nitrate is taken.

Protocol:
Preparation of plant material:
Dried leaves of Phyllanthusniruri were collected amade it to powder by using morter& pestle.

Preparation of Crude Extract:

5gram, Leaf powder of Phyllanthusniruri was takemisterile conical flask.50ml of distilled wateasvadded to it.
Then the mixer was kept in incubator for 48hourRabm Temperature. After incubation, the solutiesubjected
to centrifuge at 6000rpm for 10 minutes to obtaia pellet. Then the Supernatant was collected fl@mube and it
was kept for evaporation (to sediment the partjaliedil it get fully evaporated.

Synthesis of Silver Nanoparticles:

After effective evaporation, the settled powder wallected. Then that powder was taken as 25mg,gh0fmg,
and 100mg concentration and mixed with 44ml of [Eripistilled Water is taken in four sterile conidksks. 1mM
Silver nitrate solution is taken and introducedoihe each conical flask and mixed well. The cdniftask

containing silver nitrate solution is kept in Magjoestirrer. Then the 6ml of various concentratathple solution is
taken and made to add drop by drop into the siNeate solution. This process continues until téour of the
solution changes from green to brown. Then theinéthsolution is kept for evaporation at room terapge or in
incubator. After evaporation the product will beaibed as powder. Then the powder is washed twittedistilled

water. Then the obtained solution is used for thithér processes.

Chemical preparation of silver nanoparticles:

100 ml 1mM silver nitrate is taken and it is head¢doiling temperature using hot plate with magnstirrer. After
attaining boiling temperature 10ml of trisodiumraie added drop by drop until it attains pale yeiét colour.
Then the obtained solution is kept for evaporatrroom temperature or in incubator. After evapgorathe
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product will be obtained as powder. Then the powdewashed twice with distilled water. Then the sobéd
solution is used for the further processes.

Characterisation of silver nanoparticles:

UV-Visible Spectroscopy analysis.

Synthesis of silver nanoparticles by reducing theesions solutions wittPhyllanthusnirurileaves extract may be
easily absorbed by UV-visible spectroscopy. Theogfifon spectra of leaves extract quantities andalme
concentration were measured using 200-800range.

It uses Light in the visible and adjacent (near-BiMl near-infrared (NIR)) ranges. The absorptiothin visible
range directly. In this region of the electromagnspectrum, molecules undergo electronic transstio

TEM analysis:

Transmission Electron Microscope (TEM), analysiswdane usingphilips (technai 10). Thin films of sample were
prepared on a carbon coated copper grid by jugtping a very small amount of sample on the gridraegolution
was removed using a blotting paper and then tine dih the TEM grid were allowed to dry by puttinguihder
incubator. In this technique, whereby a beam ofttadaics is transmitted through an Ultra-thin spee,
interacting with the specimen as it passes throdgh.image is formed from the interaction of thectlens
transmitted through the specimen. The image is ifiagrand focused on to an imaging device.

Fluorescence Spectra analysis:

Fluorescence Spectra Analysis was done to confirensilver nanoparticles. The reduction of silvensiovas
monitored by measuring the fluorescence spectrurtakiyng small amount of the sample in the U-bottwomero
titter plate. This technique has proved to be wegful for the analysis of nano particles.

Fourier Transform Infrared Spectr oscope

Synthesised silver nanoparticles were measuredsing ®erkin Elmer Spectrum One FTIR with 4000-400cr
of spectral range in KBr pellet. FTIR analysis wesed for the characterisation of the extract amdrésulting
nanoparticles. Powder samples for the FTIR wasagsegpsimilarly as for powder diffraction measuretsefhe
FT-IR spectra of plant extracts taken before amer aynthesis of nanoparticles were analyzed wtisbussed for
the possible functional groups for the formatiomnahopatrticles. FTIR measurements were carriedoigentify
the possible biomolecules in the leaf extract rasjiide for the reduction of ions and also the cagpagents
responsible for the stability of the biogenic naawtigle solution.

Antibacterial activity

Antibacterial activity of leaf ethanol extract dexd silver nanoparticles frofhyllanthusnirurvas assessed using
the standard well diffusion method with help of 8lbAgar Base medium.100ml of blood agar base medias
prepared and sterilized using autoclave. Thentdrdized medium poured over on sterile Petri @aad it allowed
to solidification. After solidification, wells offam diameter were made on medium using gel puncture.

Then the respective organisms are swabbed unifamtdythe individual plates using sterile cottonads. With the
help of sterile micropipette 20ul of different cemtration of the diluted particles were loaded ahwells of pre-
sterilized medium of each petriplates containinglsiaed organisms and the plates were incubated°at for
24h.After incubation of nanoparticles were measamdi tabulated.

Cytotoxicity assay

The Sheep Bone marrow cells was collected from gblgar house and maintained in the Laboratory. Tdweb
marrow was flushed with Dulbecco’s Modified EagMedium (DMEM). The flushed out medium with cellsasv
centrifuged at 1,500rpm for 7-10min. After centgétion the settled pellet was taken and again itegéd for

clarification at 1,500rpm for 10-15min. Then Sugeamt was discarded. The pellet was resuspendeédium and
then cultured into culture flask.

The cultured cells were taken in trypsinization.afkgthe cells were resuspended in the DMEM medN¥ith use
of sterile micropipette the 100ul of medium alonghwecell suspension was added in each of the célisterile
micro titter plate (96 wells). The inoculated pkateere kept for incubation about 24H at 37°C inspnee of
5%CQ..
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After incubation, the sample i.e Silver nanopagscland the plant extract were added to the well&0aul

respectively serial dilution were made to successiells in a pattern. Each well contains random lmemof cells.
After addition, the microtittre plate containingngale was allowed to incubate for 48H.Then the sangfleach
well was loaded with 50ul of MTT dye and it is alled to incubate for 1H. After incubation the wellsre read at
630nm using ELISA reader.

RESULTS

Synthesis of silver nanoparticles
The Ethanolic extract &hyllanthusnirurileaves were used to produce silver nanopartiahesthe reduction of
silver ions into silver particles during exposusehe plant extract is followed by colour change.

It is well known that silver nanoparticles exhigillowish brown colour in aqueous solution due xcitation of
surface plasma vibrations in silver nanopartickesthe ethanolic extract &fhyllanthusnirurieaf was mixed in the
aqueous solution of silver ion complex, it startedchange the colour from green to yellowish brogre to
reduction of silver ion which may be the indicatiafiformation of silver nanopatrticles.

Almost all the herbal mediated silver nanosolutiafter incubation time were showed the colour cleaingm light
to dark colour.

Fig 1: A)Green colour shows ethanolic extract of Phyllanthusniruri leaf. B) Brown colour showsthe silver nanosolution.
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The TEM analysis was done and the sample were emm a carbon coated grid by just dropping a sengll
amount of sample on the grid extra solution wasoned by using the blotting paper and it is alloviediry by
putting it under incubator.Thus by using this tlesult can be obtained at a range of 32-53nm ia siz
nanoparticles.

Fluor escence Spectra analysis

Spectrum read at nM/particulanfs  Ethanolic extria&ilver nanoparticleq
200 3.156 3.166
300 0.609 0.830
352 0.899 0.222
420 3.989 3.150
440 2.676 0.190
500 2.236 0.192
570 1.188 0.176
620 0.853 0.149
700 0.517 0.128

Antimicrobial activity:
The Fluoresence spectra analysis can be done by Biioresence spectrometer in which the waveleagthaken
from 200-700nm.Ethanolic extract sample and theesihanoparticles

The sample was taken in the spectrometer and guéngs are noted for each wavelength by using theséings
the graph can be plotted.This graph shows theti@miamong the ethanolic extract and the silveoparticles.
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Antibacterial activity

The anti microbial activity of silver nanoparticlé®m Phyllanthusniruriwas assessed using the standard well
diffusion method with help of Blood Agar Base medithus by using this base the organism were grown,
measured and tabulated.
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Proteus species

4791



Krishnamoorthy P et al J. Chem. Pharm. Res., 2012, 4(11):4783-4794

Bacillus species

ORGANISMS INHIBITION ZONE(mm)
SILVER(5mg) SILVER(1mg) EXTRACT
Staphylllococcus 12 17 15
Proteus 15 15 16
Bacillus 15 32 30
Salmonella 12 13 13
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DISCUSSION

The Phyllanthusniruriwas found suitable for the synthesis of silveraparticles.In this the antimicrobial activity
and cytotoxicity effect of silver is identified.Hem there are a number of studies in the field lsEsinanoparticles
by using different type of procedures and spe@@sscoreabulbifera PhyllanthusamaruSilver ion and silver
based compounds are highly toxic to microorganishmwing a strong biocidal effect against microlsipkcies
because these are highle reactive species wittya sairfacearea.There has not been a consistdaneaiipn for the
antimicrobial mechanism of silver.although appligatof silver to burn wounds has been done for mben a
century.Apronoumced antimicrobial effect of antiiie in combination with silver nanoparticles wasserved.This
clearly indicates that enhancement of efficacy dizes to the synergistic antibacterial action betwatibiotics and
silver nanoparticles.Silver nanoparticles facitahe transport of antibiotics to the cell surfamting as a drug
carrier.More recently it is shown that silver chiela prevents unwinding of DNA.Silver nanoparticlese
composed of silver atoms.Silver nanoparticles argelr in size than silver ions, which makes theactrgith more
molecules,leading to more antimicrobial activity.

CONCLUSION

Nnanotechnology has traditionally been thought ®fsamething from science fictions or ana advanc¢hef
future.however more applications are being develajat can offer practical uses across severalstniés.The
following takes a look at number of areas in whieimotechnology is making an impact.

Antimicrobials

Some of the earliest medical uses of nanotechndiagg involved antimicrobial coating often madenahoparticle
silver,on wound dressing to prevent infection andhings like catheters to prevent the formatiomiofilms.There
has even been work on application of silver nartapes solution directly to wounds.

Orthopedics

Orthopedic implants are increasingly using nanastines coating that allow cell to colonize theirfage,this not
only reduce the problem with rejection but also liaye fixation in bone.Otherorthopaedic applicatiodude the
use of nanotubes for elution of antibiotics andeotiirugs on implants .

Dentistry

It is not uncommon to think that only orthopediagaons get involved with fastening things to bouot geental
surgeons do it all the time.A traditional matefiat dental implants is Titanium,because its conipatiwith the
body and give time .it mainly depend on the surfelzaracterisation of the implant.

Soft tissue repair

Nano fiber based self assembling tissue scaffoldimgt seems to aid the repair of damaged spinatl cor
neurons,enabling paralyzed mice to walk again.displeparin chains and greatly stimulate angiogenesiaid
wound healing.

Other coating application

While most nanoparticulate coatings are designedigbt infection or enhance biocompatibility, Intied
application include guide wirs in catheters,orthutito wires and braces for teeth straightening aodting for
artificial joints and hips.

Phyllanthusnirurieaf extract was found suitable for the syntheisilger nanoparticles. The reduction of Silver ions
by the leaf extract resulted in the formation afbd¢ nanoparticles with spherical and cubic morpgiels which
range from 32-53nm in size.The concentration of &edract and metal ions play an important rolehe green
synthesis of Ag nanoparticles.The Spectroscopicaderisations using UV-Vis, SEM, and particle saelyzer
were useful in proving the formation of nanopaescl and also in confirming their size, shape, and
composition.FTIR evidenced the formation and sigbdf the biosynthesised silver nanoparticles whgan be
studied further to understand the chemical and ocotde interaction which could be responsible fonoyarticle
synthesis.Thus it can be further be applied inoteribiomedical and biotechnological fields andrtpedperties and
applications can be further explored.
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