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ABSTRACT

Nanotechnology is very useful in manipulating thegter that there is scope of improvement in tecbgis
in order to secure the environment. Currently, tlsaage of nanotechnology can be seen in the comatenarket in
the form of nano devices and nano materials whidh @aying a revolutionary part in the implicatiord safety,
health and advancement in technology. Metal nandiglas is helpful in optics, electronics and medes etc.
Palladium metal is also used at large scale. Thagesof palladium nanoparticles in green chemistppm@ach is
increasing. During synthesis, palladium nanopaeilare environment friendly. The study is triedeiplore the
synthesis and characterization of palladium nandigées with borassus flabellifer L. leaf extracto Bnalyze the
optical characteristics of palladium nanoparticlaglira-violet spectroscopy was used. To measurequnaities of
palladium nanoparticles, X-ray diffaractrometre wased. To record the image and size of palladiumoparticles,
TEM was used. Cyto-toxic property of palladium ngamticles has been recorded with the help of miglate
reader. The purpose of this paper is to synthesiegpalladium nanoparticles with low cost and tghove the usage

of palladium nanoparticles with enhanced opticabperties.
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INTRODUCTION

The properties like physical and chemical propsrtie noble nanoparticles are observed to be extdlenature. There
are many applications like electronics, optics hindsensing etc. where the usage of nano pariiglfsind to be huge. In
most of the catalysis reactions, the metal Paltadaiused on larger scale. The best examples am@ggnation, oxidation
and reduction of fuel cells. There are many metHoas chemical reduction, laser method or seed-atedi which are
used for the synthesis of nano particles of PalladiThese days, the trend of preparing the nanticlesr of Palladium

with the help of green chemistry is increasing witle introduction of industrialization. Also, it @bserved that the
biological synthesis of the nano particles of Rillaen is more cost effective and environment frignal it doesn't yield
any kind of toxic product during the process of thesis. The organisms like prokaryotic organismd anomplex

eukaryotic are widely used for the purpose of yrejdof nano particles biologically. These organidmse the feature to

minimize the ions of metal to yield the nano paescof the metals and thus, they can be used asatheal nano-factories.
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MATERIALS AND METHODS

Materials

For this purpose, ethidium bromide, acridine antlaBaum chloride were used. The other materialscivhivere used as

the materials were pencillin-steptomycin, fetal inevserum and fetal bovine serum.
Borassus Flabellifer L. Leaf Extract Preparation

The collection of leaves of B. Flabellifer were lected. The leaves were allowed to wash with wtten these washed

leaves were dried at convenient temperature and thiat these leaves were pulverized.

The leaf powder of quantity 5 gram was used withrttixture of 200ml of water and this mixture wasrttboiled
for about 5 minutes. Then, Whatman papers were ttséltler the extracts of leaves and these extraare used for the

fabrication of nano particles of Pd.
Synthesis of Palladium Nanopatrticles

For the synthesis of Palladium nano particles5tiné of extracts of leaves of B. flabellifer L. wemgxed with the solution
of Palladium Chloride at moderate temperature. Thigis mixture was stirred. The reduction of Péllad ions started
converting into the nano particles of Palladiumttas color of the solution changed from the lightlow to the dark

brown. After that, the solution was allowed to purvith the help of centrifugation for about 10 mtes with a frequency
of 14000 rpm. Distilled water was used to washstmple and then the sample was dried at a tempet60 degree in

an oven which was further used for the purposa-eitro studies.
Physicochemical Characterization

The ultra-violet spectroscopy was used in ordeartalyze the optical characteristics of the nandigles of Palladium.
Fourier transform infrared were used to analyzentigo particles of Palladium and the functionalugioof B. flabellifer

L. leaves were also evaluated later in the exparime

Also, x-ray diffractometer was used to measuregindities of the nano particles of Palladium. Théamed nano
particles of the metal Palladium were then placedh® copper grids coated with carbon. 200 kV gmtavas used to

record an image and size of the synthesized namiclpa of Palladium.
Cell Culture

For the research purpose, the cancer cells of huoreast were acquired and then these cells wergdesupnted with the
antibiotics and bovine serum. At a temperatureftBe flasks of cell culture were allowed to inatébin carbon dioxide.
Then, these cells were used for the assessmenytoftaxicity after getting the confluence of abd@% and then

trypsinized.
Cytotoxicity of Palladium Nanoparticles

MTT assay were used in order to assess the cytoqosperties of synthesized nano particles ofdfaih. Then the work
of the plantation of cancer cells of human breass werformed in 96-well plates with the help of MIMB. After one

day, the cells were allowed to expose to the nartigles of Palladium and the concentrations ofedént levels were
used for this purpose. The level of concentrati@s wanging from 0 to 67.5 pg/mL. Then, these aedee exposed with

laser for about 5 minutes. In each well, dye sotutof MTT were added and incubated for about 6 $i0lihen, the
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process of dissolving of the formazan crystals dase for each and every well. Micro-plate reades wsed in order to

scan and record the absorbance.

RESULTS AND DISCUSSIONS

Synthesis of Palladium Nanopatrticles

The approach of using the method of green chemistrihe preparation of nano materials has beenessful in recent
years. Many chemical ingredients such as tanngmrsas are found in the leaves of B. flabelliferTlhe extracted leaves
of B. flabellifer L. were then mixed with the iom$ Palladium and it was observed that the colothef solution of

Palladium Chloride has started to change from yettmdark brown. This change in color indicated there had been the

reduction of ions of Palladium to the nano particé¢ Palladium.

Physicochemical Characterization

The below figure 2 suggests that the ultra-viofgciroscopy was used in order to monitor the podéshe
synthesis of the nano particles of Palladium. Acluibsorption peak was observed in Palladium Gidowith respect to
the ions of Palladium. It was observed that thekgagensity of Palladium ions decreased becausthefvibration of
surface plasmon after using the extracts of lealiee.sample of Palladium ions started to dispeusetd the reduction of

ions into Palladium nano particles.

Figure 1: A Digital Photograph of (a) Borassus Flabllifer Tree (b) PdCl, and Pd
Nanoparticles Solution
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Figure 2: UV-V is Spectra (a) PdC} and (b) Prepared Pd Nanopatrticles
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Figure 3: Fourier Transform Infrared Spectra of (a) Borassus Flabellifer Leaf Extract and
(b) Synthesized Pd Nanoparticles

=
=
E=%

s

=

=
Jemmg

20 30 =i S0 (2] TO Ry
2 Theta (Degree)

Figure 4: X-ray Diffraction Spectra of SynthesizedPd Nanopartices using Borassus
Flabellifer Leaf Extract

Figure 5: High-Resolution Transmission Electron Mieoscopic Images of Pd Nanoparticles at
different Magnifications

Hence, our study concluded that the extract oldhdilifer L. leaves have the capability of perfottme reduction
of Palladium ions to the corresponding nano pasicSome past studies also suggested that thetextfasome other
plants can also be used for the reduction of Palladons. In Figure 3, we showed the FT-IR resok®xtracts of B.
flabellifer L. leaves and prepared Palladium naadigles. Here, the highest level of absorptionkpgas observed by the
B. flabellifer L. leaf and this absorption peak weasied from 3100-3600 cm. These peaks of absorptiere observed at
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2920, 2851, 1735, 1607, 1515, 1446, 1376, 13621,12201 and 1066 cf C=0 of esters, -NH2 amino acids and OH
bending of alcohols and phenols were observedeaaltisorption peak at 1735, 1607 and 1448, aespectively. On the
other hand, C-O and C-H vibrations of esters amh@lic compounds were observed at the peak of ptisorat 1376
and 1362 c. Moreover, the absorption peak of C—O vibratiod 8&+0 and —OH was observed at 1221 and 1066 cm

These results also indicated that there were mamgopchemicals in the Borassus flabellifer. Heree t
absorption peak points were observed at 1066, 11283, 1452, 1617 and 1643 ¢rin synthesize Pd NPs due to the
Borassus flabellifer phytochemicals. The shapeywottgesized nano structures of IR spectra was fdone similar.
These results also showed the availability of ptgltemicals in the extracts of Borassus flabelliéaf Pd NPs. XRD
spectroscopy was used to study the nature of thegped Palladium nano particles. Figure 4 illusgahe XRD pattern
of the synthesized Palladium nano particles. THieatons were observed at a temperature rangiog #0 degree to
68 degree Celsius. The committee was also satigfidfdthe XRD results of synthesized Palladium naacticles and

suggested a structure of cubic crystalline whicls feeed to center.

HRTEM was used to study the structure of Palladnamoparticles. Figure 5 represents the images dfEHhRof
Palladium nanoparticles which were found spherlicahape having the diameter of 5-20nm. Then, thesges were
well-dispersed having no kind of integration levighe final result concluded that the extracts ofiftbellifer L. leaves can
be used for the purpose of the synthesis of Paltadiano particles.

Efficiency of Photothermal Therapy
It is observed that PTT is capable of convertirgylihht energy into heat energy with the help ghtisensitized materials.

These materials were allowed to absorb the radiaioorder to reduce the damage of healthy cells.

The properties of nano particles of Palladium esglab the photo-thermal conversion were analyzéd thie help
of lase of length 808 nm. For the purpose of amslg$ photo-thermal conversion, the dispersion®afladium nano
particles were synthesized. After the processrafliation, the temperature of nanoparticles ofeéalim was varied from
24-57 degree Celsius in order to observe the vagmplets of water on the wall cells. It was cowgld that the nano
particles of Palladium are efficient enough to cambvight energy into the heat energy and can lesl s an excellent
agent for cancer therapy.The MTT assay was usetutly the impact of nano particles of Palladiumttom viability of

cells. Different level of concentrations were use@nalyze the nano particles of Palladium for alome day.

It was observed that nano particles of Palladiumevedle to reduce the viability of MDAMB-231 celBtter the
treatment of nano particles of Palladium, it wasnid that the viability tend to be 94%. The nandiplas of Palladium
thus can be used to reduce the viability leveladfsc Some studies suggested that the nano partiflsome metals can be
used to induce the death of cells in a signifiaahner. These nano particles can also be usetidguurpose of cancer
therapy as some kind of efficiency is found for fghthermal conversion which is very feasible foe ttask of cancer
therapy agent. These cells were further used \Withe particles. After the task of incubation, theslés were allowed to
expose to the laser of 808 nm. Fluorescence miopyswas used to observe the morphology of cells. dikintegration in
the irradiated cells was found with the help of PThe viability of cancer cells was also checkedirdythis process.

Hence, it can be said that the Palladium nanogbastcan be used as PTT agent for the cancer therap

The synthesis of the nano particles of Palladiuns wane and the shape of these particles was fourm t
spherical and the diameter was observed to be 2a1Then the study of the efficiency of the conwemsof the nano

particles of Palladium was performed. The 70% difdeath was induced with the help of the nanoiglag of Palladium
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due to laser irradiation. During this study, it veamcluded that the Palladium nano particles cansed for the purpose of
cancer therapy. For the cancer therapy, thesedRatlananoparticles can be used with the associatfotoxorubicin
(Dox)-loaded mesoporous silica NPs. The heat gébrimom the endocytosis as a result of the comwersf infrared

light is found to be synergistic in nature.

The loadings of these sheets were performed irr dodienprove their characteristics so that theselmaused for
the photo-thermal cancer therapy in an efficieny.vilghe nano-plates comprising of Silver and Platintan also be used
for the purpose of cancer therapy. The nano-dewnessd on Palladium can also be used for the cdnespy initiated
by the photo-thermal and photo-dynamic ways. A pfssinsitizer was also used for cancer therapy enptiesence of
photons. This resulted into the synthesis of granfpexygen which were observed to be reactive itungawhich caused
some kind of damage to the cells.

A mice beared by tumor was given an intra-tumangddtion with the irradiation of Chlorine e6 andlBdium
nano-sheets. This resulted in destroying the tumhawas also examine that when irradiation was ugsealone then it
was not capable of destroying the tumor. The impdd®alladium and Platinum nanoparticles with tisage of laser
irradiation was observed on the photo-sensitizadéa with the silica and carboxyl phthalocyaninesi#gle beam from
laser was used for the initiation of photo-therapyl it is a convenient way to use for the mediggdligations. Two
laser beams were allowed to focus on a particutamntpon a patient. The Palladium nano-structuremasthe better
photo-stability and these require lower densityttef laser power as compared to other metals tosbd as therapy
agent. Many features of Palladium nano-particles &fficiency of converting photo-thermal, size drid-compatibility
make these Palladium nano-particles to be usedh &eellent agent for the purpose of photo thercamicer therapy.
The cases of cancer are increasingly these daysthét introduction of environment related probleamsl problems
related to the safety of food. According to a syrvE2 million people are diagnosed with cancer dwitle and about
7.6 million people died of cancer. This data isré@asing year by year. The safety of people is &gantly threatened
by the cancer disease. Among all type of cancer,lihg cancer, liver cancer are the most vital anyndeaths are
caused due to these type of cancer where the aitéawntors also associated. The therapies like ch#trarapy and
radiation therapy are used in order to cure theeapatients. These types of therapies are effidenthe cancer
diagnosis found in earlier stage. Radio-therapy @rmmo-therapy are widely used for the treatmermtdyfanced cancer
where the level of tumor is found to be criticablaserious. As the side-effects of these treatmentsyge amount of

damage is observed in the human body as radiagiaedd in this kind of cancer therapy.

In case of chemo-therapy, it is seen that somecamiter drugs are not found to be water solublehave lower
stability. In these cases, the drugs are not essidigest and affected by macrophages beforenitreach to the required
tumor tissue. Hence, most of the doses are fourwt tiess effective. Also, the drug carriers arenébto be less targeted
and many drugs penetrate into the tissues and arddme silver nano-particles are found to haveebgthysio-chemical
features as compared to other metal nano-partidiesce, they can be used for the medical applicatidlso, the impact
of silver nano-particles on the inhibitory bactdii@ is higher. Also, the optical properties araba@rption peaks of silver
nano particles are observed to be localized ariddbality factor tends to visible and the infrate@inds of silver is visible
to the ultraviolet light as compared to the nandiplas of other metals. The silver metal is alesteeffective as compared
to other metals and is widely used as nano-sil8éver nano-particles also show the tendency ofdfiect of Raman
scattering enhanced by surface which is generallgtmormal surface which is used for the opticaliaptions. Hence,
the silver nano-particles are used as sensor.
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The absorption ability of nano-silver is also olserto be higher under infra-red light and theseonparticles
also have the tendency to show their photo-theeffatts with the help of resonance effects of pswver the surface of
particles. The resonance among the free electobserved when light is emitted onto the silvaraparticles. These
electrons absorb the light energy and the formatibelectron gas takes place. The dot-matrix ofesilnano-particles
receive the energy transferred by the electron §aen, this energy is allowed to transfer in the@gphere which
certainly causes the increase in the external teatyre. As a result, the nano-dendrites are formeidh can be further
used as sensitizers in photo-thermal cancer thefidmy cancer cells are killed with the help of ghtitermal activities by

monitoring and initiating the preparation condisarontrolled by the morphology and size of nandigas.

Also, the efficiency of the conversion of phototinal tends to improve by the mixture of Palladiunthwthe
silver nano-particles which are good agent foraheorption of infra-red light which make it eadieruse these particles
for medical applications. The synthesis based oosaéwas also used for photo-thermal cancer thyebgpsimple reaction
and raw materials with the progressive evaluatidre biocompatibility and the efficiency of photaetmal effect can be
improved with the help of silver nano particles.eTtiio-logical toxicity of platinum is found to baeellent as in case of
silver. The bio-compatibility of Platinum is alsbserved to be better to be use for the cancerphiefaxygen reduction
reactions are also carried out with the help ofriaao-particles of Platinum where enzymes are aésal to search the
groups of reactive oxygen in cancer cells. Greethatkwas used by Wang et al. in order to prepaentimo-particles of
Platinum and these particles were tended to extuhiér cyto-toxicity as compared to other metald &ence, it can be
used for cancer therapy. At the tumor points, thesticles have the efficiency of reaching to apgemture of 50 degree
where the photo-thermal potential is supposed texeellent in case of buffered saline solution. urineterogeneity is
used for cancer treatment. The stages of cancefoars to be different from one another and thecearcells are not
identical to each other in the profiles of genetiatations where the mixture of stem-cells is maign These features
certainly help the researcher that they can useetih@noparticles for future research work donéhénfield of medical
from photo-thermal cancer therapy to the therapeefficiency and non-specifity. The heterogeneifycancer is also
initiated by some inorganic nanoparticles which dan further used for the cancer therapy under sparéicular

surrounding of tumor where cancer cells are ne¢alée killed.

For therapeutic methods, the tumor cells are netslbdve some interaction with the stromal cellshsa higher

permeability can be achieved which results in thgculature of micro-environments for the tumorscell

The effect of retention is also very critical aistlstage as this effect can be used to targetdheer cells by
using the nano-particles where these particlesppeopriate because of their efficiency level foti-@ancer agents and
can be conjugated in the accumulation of tumorscéflence, these nano-particles play an importalet fiar cancer
therapy. The role of EPR effect is very importastitais required for the targeted delivery of prgssof fluid in the
tumor. The therapeutic efficiency can be improveidhwhe help of anti-cancer therapy. For this p@sgonano

conjugates can also be used.

CONCLUSIONS

Initially, the nano structures of Palladium werd sopposed to be a good agent for Cancer theragycé] the
formation of Palladium nano sheets was performethaée it available for the cancer therapy. Thesergheets are

found to be size-dependent and tunable in naturthatoit can be comfortably used for the purposeasfcer therapy.

www.iaset.us editor @ aset.us



18 Meena Devi

These nano sheets having the edge of about 41nmaapable of killing the cancer cells with the heffa laser after 5
minutes. Also, a level of biocompatibility was showhen there was no irradiation. The photo stabiit Palladium
nano structures is observed to be higher thanahsaiiver. The properties of Palladium nano-shéi&ts the efficiency
of converting the photo-thermal can be improvedhwiie help of coating of surface and functional@at It is also
observed that the efficiency of porous Pd nanoigast to be the agent of photo-thermal is highantkhat of silver.
These nano-sheets can also be used for the redwidticoated palladium nano-sheets having the diarmess than 10
nm. An extended circulation of blood is observeccase of Palladium nano-sheets when there is nibabildy of

irradiation. On the other hand, the ablation in durwas observed when irradiation was used withhtbkp of laser
emitting infrared light. Renal clearance was alsonid in case of Palladium nano-sheets becauseinfdize limitation.
Due to filtration limit of renal, these Palladiummanosheets can be used for photo-thermal canceaptheAlso, the
therapies like photo-thermal chemodynamic and pligttamic can be performed with the help of nanoicks/which

can be also used as an agent for the photo-theanakr therapy.
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