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Study on Structural and Optical Properties of SbaS3
and CdI, Composite Thin Films Deposited
by Thermal Vapor Deposition
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Gurgaon, Haryana 122413, India
*V_nogriya@yahoo.co.in
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Thin films of Sb,S3 and Cdl, composites were deposited by thermal vapor deposition method on
a glass substrate. The structural and optical propertics have been investigated as a function of
the film thickness. Three samples were deposited with thickness of 160 nm, 210 nm and 380 nm.
The samples were characterized by X-ray diffraction (XRD), UV-visible (UV-Vis) absorption
spectroscopy and photoluminescence (PL) spectroscopy. The XRD result confirms the ortho-
rhombic structure of Sb,S; peaks. The bigger crystals are formed with the increase of the
thickness of the film. The band gaps of the deposited composite thin films were found to be in
range 2.17-1.48 eV and suggest the possibility of band gap tunability in the visible region with
the changing the thickness of the film. The PL study reveals the intense emission due to band to
band recombination with emission in the red region corresponding to trap states.

Keywords: Antimony trisulfide; X-ray diffraction; optical band gap; photoluminescence.

crystalline. They have different colors base on their

1. Introduction
forms and this also depends on their grain sizes,

Recently, metal chalcogenides have attracted con-

siderable attention due to their potential applica-
in electronic, optical and superconductor

ions ;
:levices-": This is because they have adjustable
optical band gap and structural propertics. Among

these antimony trisulphide (SbyS3) is a popular
semiconductor due to its high photosensitivity

“and high thermoelectric cooling power.”! Sb,S; is

known to have an orthorhombic crystal structure
with a = 1.200m, b= 1.1.28 nm and C = 0.38 nm."
Sb,Ss has coordinates with one-half of antimony
surrounded with five sulfur atoms. The form of
Sb,S; thin films are of two types: amorphous and

impurities and deposition methods. The crystalline
form has grey color and the amorphous form has
grey, black, yellow, red, purple and black. Gener-
ally, SbySy deposited thin films are amorphous in
nature and the annealed SbySy films become poly-
crystalline” and it depends on the temperature at
which the thin films are annealed.

Cadmium iodide (Cdly) is found usually in the
hexagonal layered structure. Both have band gaps
in the UV-visible (UV-Vis) region. Both materials
are used in optoelectronic applications as an optical
sensor and as a phosphor material due to their

1760033-1
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Experimental Investigations and Exergetic Assessment of 1 kKW

Solar PV Plant

Ranjana Arora'*and Rajesh Arora®’

_gmen able Energy Department; ASAS, Amity University Harvana, Gurgaon-. 122413, India
epartment of Mechanical Engineering, Amity Universily Haryana. Gurgaen-122413, [ndia

ABSTRACT

The huge potential ofqolar energy and increasing demand of energy,
work on solar pholovollmc systems. In.this papu expenmcnlal m\mnmtnons and exergy
“hased. 1Imrn10d\ namic assessment of | kW solar phqtovoltaic (SPV) plant have been carrigd

“out. The system is installed alAnnty Univi lelt) Gurgaon India. With the" aim to assess the.
y techniques have been appllud based on

made rese'irchem 10

puTormanc»/ctﬁc1ency of the phnt two exerg,
amics and clierical/photonic v.mrov of input solar msohtmn The

- -concepts of therniodyn

input energy and exergy at different wavelengths ran‘rlno from Q.4 {m-0.7. pm have been

formulated and illustrated. The clucmcal and operating mramulu\ of SPV plant includes
oltage, temperature of photovoltaic (PV) modules,

short-circuit current, open- cnuut v
S™ Qctober 2017. The

and fill factor are_found, (,1rrvmu an expenmem on a sunny day of 3
armtlons of electrical exergy, input at different fill factors have been computed which
snamﬁcs its role’in characteristic behavior of PV system. The energy/exergy efficiencies are o
t()und to be between 7. 76% 10 9.98% and 9.86% to L1.63% whercas the photonic energy/
exergy efhuenues are found to'be between 4.85% 10 11,24% and 6.08% 10 12.89%. Itis
found that the temperature of SPV plays a vital roje on exergy efficiency and it can
be improved with a mechanism which removes the venerated heat lrom the system. With
the expcrimenlal results. it can-be noticed that ‘lh,; exergy: loss increases as the temperature

of SPV module goes up-... -

Neywords: Chemical/Photonic energy. energy

analvsis, exerpy analysis, -electrical energy. solar

ARTICLE INFO_ 7 : ' :
ar nJJ;muu , . - L s B insolation rate, solar photovoltaic system, thermal

| : . .
1ece sived 07 J)L.c,mhur ZU 2 - L .
— 018 energy
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Performance Characteristics and Thcrmocl) namic Invcstwatlons

on Single-Stage Thermoelectric Generator and Heat Pump
Systems

Rajesh Arora™ and Ranjana Arora?

Departmen( of Mvchmncal Engineering, Amity University Hanana Gurgaon-122413, India _
‘Renewable Energ\ "Deparitment, /ﬂmt) University Haryana, Gurgaon-122413. India o .

ABSTRACT

The thermodynamic analysis of thermoelectric devices {FEs) discards the impact caused by

heat leak between source and :,m{\ It could lead towards the partial/incomplete- ‘modelling
01 TES alon0 wnlh some analytlcal ;,'ips in thelr purrormance evaltlatlon Conversel),
their opcrdtmu Lharacturxstms'-lri“we»\ ofthls thc modellmg of multi-element single-stage
thcrmpcleutnu generator (TEG) and themmc_lg:ctm ht'at’_pump (TEHP) is carried out in
matrix faboratory (MATLAB 9.2). The irreversibilities caused by heat leak between the
source/sink alohg with Fourier/Joule effects are considered for the modelling and anillysis.

The power output/thermal efficiency and heating capacity/coefficient of performance (COP)

of- TEs are analytically derived and optimized on the basis of finite time thermodynamic
prmuples The predetermined thermoelectric couples are chosen to maximize the heating

apacnty/COP in proposed configurations. Moreover, the influence of design variables viz

clecmca{ currént, thermoelectric couples on system throughput is analyzed and presented. -
The effects of geometrical parameters viz lengiiand area of individual modules on the

‘pcrformance of TEG and TEHP are also discussed.

Ae;n (m(s finite time lhcrmml\ n.mm, llmrmuch:c.lm Eencmluw thcrmos,lu.lm. heat pumps (Y 1),

lh\.rnwd\ nmnu oplunrmlmn

INTRODUCTION

ARTICLEINFO In today’s era, the rapid rise in energy.

-‘I'IIL/L sty . i

Acceplol 2 U ’m'?us search ["o{' new resourtcs of Cm:l‘ll)r. As
published 24 October L.
ul

the convumon | coergy resources are

! m/ frovsey
! ”M;\,'\l oral2 10 predittimail cam (R wesh Arora)

.,19‘”\‘[,]‘“","] com (Ranjana Afora)
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Multicriteria optimization based comprehensive
Comparative analyses of single- and two-stage
(series/parallel) thermoelectric generators including
the influence of Thomson effect

Rajesh Arora'® and Ranjana Arora®

_Deparrmenr of Mechanical Engineering, Amiry University Gurugram. Haryana,
(jmguun 122413, India

“Renewable Energy Department, ASAS. Amity University Gurugram. Harvand,
Gurgaon 122413, India

(Received 19 December 2017: accepted 13 June 2018; published online 3 July 2018)

The thermodynamic investigations on the thermoelectric devices (TEs) discard the
influence produced by the non-linear Thomson effect. It could direct the incom-
plete/partial modelling solutions laterally through some critical gaps in the perfor-
mance evaluation of these devices. On the contrary, a suitable arrangement of
several designing constraints for TEs is essential to improve their operating churac-
teristics. In this context, the modeling of multi-element single- and two-stage ther-
moelectric generators based on the thermodynamic principles is done in MATLAB
9.2. The irreversibility due to Thomson influence along with Joule/Fourier etfects
are undertaken for the system modelling. The optimization of the generators is
donc in pursuance of obtaining the optimal values of four input parameters using
two different evolutionary algorithms, viz., NSGA-IT and MOEA/D. The optimum
solutions from the Pareto front of two-/three- objective are found using different
decision-making methods, viz., TOPSIS, Fuzzy, and LINMAP. It is observed that
the proposcd optimization yiclds trivial variances amongst ideal/obtained solutions,
named as the deviation index, in comparison with the single/dual ones. In addition
to this, sensitivity analysis is done to examine the impact of Thomson cffect on the
output power/thermal efficicncy of the generators. The test results obtained through
NSGA-II are in coherence with those of the data and figures reported in the avail-
able literature. Published by AIP Publishing. hitps://doi.org/10.1063/1.5019972

NOMENCLATURE

I Working electrical current (A)

K Thermal conductivity of a semiconductor leg (W m™" K™")

K Thermal Conductance of the semiconductor couple (WK™

m Pairs of thermoelectric elements of the bottom stage of the thermoelectric generator
M Total number of pairs of thermoelectric elements of the thermoelectric generator

MOEA/D Multi-objective evolutionary algorithm based on decomposition
Pairs of thermoelectric elements of the top stage of the thermoelectric generator

II:«TSGA-II Second version of the non-dominated sorted genetic algorithm

P Power output of the generator (W)

PTEG Two-stage thermoelectric generator in parallel configurations

Q Rate of heat transfer (W)

R Total internal clectrical resistance of the semiconductor couple ()
STEG Two-stage thermoelectric generator in series configurations

Sgen Entropy generation in WK™

@ author to whom correspondence should be addressed: rajesharoral 219@gmail.com

1941-7012/2018/10(4)/044701/29/$30.00 10, 044701-1 Published by AIP Publishing.
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ABSTRACT

"Received 20 March 2018 .
Received in.revised form 13 May 2018
. -Accepted 14 May 2018 _

Phosphors

. Solid solutions
Photoluminescence
NEXAFS

The quest of improving luminescence efficienc
interest due to Lhe:ir applications in diverse areas. We synthesized” SrS:
Sr0.75Cag,20S:Cey s and Sr0,75Cao'.oBau_.OS:Ccuvos phosphors using
diffraction patterns of all the samples were found similar to the c
angles. To ascertain the valence 'state of Ce, ncar edge
* 'was employed using synchrotron radiations. We simulate
tiplet calculations. which agrees well with the experiment.
in all the samples. The photoluminescence
assigned to the 5d-4f transitions in Ce?*
Ba®*substitution in SrS:Ce phosphors increases the PL intensity considerabl
Cegos . PL intensity of 'St 75
exploited in many optical ap

y in alkaline earth sulfide phosphors has been of great ",
Ceo0s. Sro.75Bap205:Ceg s, -
solid”state diffusion method.. X-ray .
ubic SrS phase except minor shifts in
X-ray absorption fine structure spectroscopy
d Ce M; 4-edges of Ce?* jons using atomic mul-
al data, clearly suggesting that Ce enters as Ce**
spectra of synthesized phosphors exhibit blue-green emission
levels, with minor shifts in wavelength. Interestingly, Ca?*/

y. In comparison to SrS:

Cag.10Bag 105:Cey g5 phosphors was enhanced by 2.7 times; which may be
plications.

© 2018 Published by Elsevier B.V.

1. Introduction

. n of luminescence with its varied aspects has

The phenf‘mer‘lﬁoEId of pure and applied-research all over the

! nlair::géarth sulfides (AES) have been known for a long

ﬁrld. Alka llent phosphor materials [1-3]. Although the AES

Sde as exce ide band gap semiconductors, however the_capac_xty

materials are “'f:aty of extrinsic impurities over a considerable con-
1

to accept a var bstitutional sites render them suitable for a

centration range on su

 large numl?er "ff‘is infrared sensors, radiation dosimetry, photo-'
“luminescent devic optical storage media etc. [3-7]. It has been

- conductive dewceﬁwscence properties of phosphors can be. tuned -
observed that |‘”,"|us parameters such as particle size, nature of
by changing Va“;led strength of host matrix etc. We have
dopant. crystal tigated StS based phosphors in detail and shown
previously inves efcence properties can be tuned by doping SrS -

 that photolumites * ° chas Ce.Sm; Mn c. [18.9] Further, sub-. -
with various a:;;"’: attice cations with other cations cani alter the

stituting the O3 TE7FEm o n - o

m“ﬁf :l:_ ::lx@yahoo.com (A Vij)
E_mﬂadd "_ : . -

e g SAAEEEL 'iiéi&dié;°5‘°7’ d y
gk e s e 0 1016/jTANee Elsevier BV. .

; -1{doiorgl10-1V % ed by. sy S s
F’!qﬂs-lid 02015 Pu bb_sj.,k’ [T e

oter T
[ A Sy i

plications such as multicolour thin film electro-" -

tiplets calculations. Finally the effect of solid solutjons of SrS:Ce
‘phosphiors on the '
- was investigated.

crystal field, and leads to redistribution of dopant energy levels
which subsequently alter the luminescence properties [10]. There-
fore the effect of cations substituted host lattice on the lumines-
cence of phosphors should also be investigated for their complete
understanding,

Here we have investigated the luminescence of Ca2*Ba?* sub-

-'stituted SrS:Ce phosphors by retaining the cubic phase of S,

The solid solutions of SrS:Ce phosphors were synthesized using
solid state diffusion method and characterized by X-ray diffraction
and reflectance spectroscopy. The effect of varying crystal field of -

"’cations substitufed phosphors on the nature of dopant was inves-

tigated by probing the local electronic structure of dopant using
element specific near edge X-ray absorption fine structure (NEX-
AFS) technique.. We performed NEXAFS spectroscopy at M 4-
edges of Ce, which are dominated by 3d-4f transitions, and hence
are extremely - sensitive to the 4f Occupancy. To ascertain . the

valence staté of Ce in solid solutions. the experimental results were L

compared with the simulated Ms 4-edges of Ce?* using atomic mul-.

photoluminescence ermission and excitation
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ARTICLE INFO. - ' CABSTRACT - ° ~ . R

l Article history: - M © - * We have carried out a systematic study to invéstigate the effect of Cu doping on the optical propesties of ~
"\ Received 28 November 2017 ' st 500, nanostructures synthesized by chemical route. Synthesized nanostructures were characterized It
Revised 22 February 2013 using X-ray diffraction (XRD), Field emission scanning electron microscopy (FE-SEM). High resolution H
Acc?pted 9 ,l‘/_[énCD.ZO)S. T transmission electron microscopy (HR-TEM). Energy dispersive X-ray spectroscopy, Raman spectroscopy,
Available onliné 14 March 2018 Fourier transform infrared (FTIR) spectroscopy. UV-visible and Photoluminescence (PL) spectroscopy.

. — The Rietveld refinement analysis of XRD patterns of Cu-doped SnO, samples confirmed the formation Bl
KEYWO“B{ A of single phase tetragonal rutile structure, however some localized distortion was observed for 5 mol% i1
CO'PmCiP}‘a“_““ Cu-doped $n0,. Crystallite size was found to decrease with increase in dopant concentration. FE-SEM i
Photoluminescence images indicated change in morphology of samples with doping. HR-TEM images revealed that synthe-
Band gap mode! " sized nanostructures were nearly spherical and average crystallite size was in the range 12-21 nm. 2

+ Riecveld refinement Structural defects. crystallinity and size effects on doping were investigated by Raman spectroscopy

and results were complemented by FTIR spectroscopy. Optical band gap of samples was estimated from :"
reflectance spectra, We have shown that band gap of Sn0; can be engincered from 3.62 to 3.82 eV by Cu e
doping. PL emission intensity increased as the doping concentration increased, which can be attributed to
the development of defect states in the forbidden transition region of band gap of Sn0, with doping. We
have also prdposed 2 band model owing to defect states in SnO; to explain the observed PL in Cu doped

"' $n0; nanostructures.

© 2018 Published by Elsevier B.V.
’ :r.“."- =
T 2 R ) and each O atom is coordinated by three Sn atoms as shown in
1. Introduction : Fig. 1. Inherent oxygen vacancies in the SnO, are responsible for

: has been intensively investigated among the _ its n-type conductivity. This metal oxide has wide range of applica-
_ Tin dioxide (sn02) | Fire structural, optical and electrical proper-  tions in low emissivity g!ass. gleqrodes. organic light emitting
metal oxides because 0 ' rions in commercial devices [1-9]. - - diodes, optoelectronic devices, lithium batteries, gas sensors, heat

v lications : _ : _ . )
ties and large number i:;?r?g material due to its unique properties reflectors and polymer based electronics [4.7-9.11-13).

$n0, has become apro aductivity and high optical transparency - " To control and optimize d‘iffcr_cnt propertigs of Sn0; nanoparti-
such as high electrical €0 lectromagnetic spectrum [1-3]. Sn0; is  cles different methods of synthesis can be utilized. Various method *
in the visible part ‘?f the € serniconductor having band gap, Eg= . have bcqn pscd to synthem.zc SnO; nanostructures such as
an n-type. direct.band 8P form [10]: Also named as cassiterite, co-precipitation, sol-gel, chemical vapour deposition, pulsed laser

. 36eV at 300K in i;ipb:g;lmnm. it has a tetragonal-rutile struc-  deposition, plasma based evaporation, - spray pyrolysis and " .
r
SnO; has aspace &

are present at corners as well asin the bofly * hydrothermial method [9.14-19]. Researchers ar¢ actively trying

ture jin which SnvatomSE ch Sn atom is coordinated by six O.atofs - to achi_cvc"t'i!ffe(e.nt |11qrt>_!1pl0g\cs ol'tm‘ oXidé because _(hf: change, SR

cent.ré of the unit cell. Bach 5/ 2R e B BE A o " in surface morphology leads to change in surface reactivity Wh‘C_h

e . s ultimately affects its electrical, optical, structural and magnetic
properties [20]. . .

Ve i chor.  ° ’ )
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. _Zroz_Nano-particles were synthesized by novel maghetron sputtering technique. ' = e : SR R
-« * Studied the effect of sputtering power over stractural, morphologicat and thermal properties. . ) . . . il e

;.= This technique gives. highly purity. narrow size distribution, and possible small size of ZrO, nanoparticles.

} * XRD and Raman-spectra exhibit the tetragonal phase of ZrO; nanoparticles. g e ) = . . Sy -
1.
.'-'-'y}"A"RTICLElNFO ABSTRACT
{. P :
T2 Article history: Intensive and extensive research is focused on the synthesis of ZrO, nanoparticles being used in different
{ - Received 19 August 217 applications such as photocatalysis, sensors, coatings and wastewater treatrnent. In the present work, we
¢ Received in revised form ' " report the synthesis of ZrO; nanoparticles using novel reactive magnetron sputtering technique and then
16 December 2017 investigated the sputtering power (40. 60, 80 and 100 W) effect on structural, morphological and thermal

! ccepted 16 March 2018

7 March 2018 properties. The characterizations of the synthesized nanoparticles were carried using powder X-ray
Available online 1 arc

diffraction (XRD). Raman spectroscopy, Fourier transform infrared spectroscopy (FT-IR), Field emission
scanning elecfron microscopy (FE-SEM), Energy dispersive X-ray analysis (EDXA), Transmission electron

i
i

© . Keywords: - . - microscopy (TEM), Selected area electron diffraction (SAED) and Thermogravimetry analysis (TGA). XRD
N.mopar_tit:l\!s o ; . analysis confirmed the formation of pure tetragonal phase with an increase in average crystallite size as a
Zro, - function of sputtering power. EDXA and Raman analysis also confirmed the formation of high purity

- - Sputtéring power

ol tetragonal phase. FE-SEM and TEM results displayed spherical type morphology in aggregated form
Crystallite size

having a particle size less than 10 nm. TGA results indicated that the weight loss was only due to

$ TEM desorption of water molecules and is inversely proportional to the particle size.

; ) ‘© 2018 Elsevier B.V. All rights reserved.
! y potential applications in different fields. Among various metal ox-
¢ 1. Introduction ‘ g v - . ides_nanomaterials, ZrO2 nanostructures materials demonstraté
; o t few decades. the scientific community expressed, . intriguing much attention of researchers due to their unique
{ .'From the las! “the synthesis of transition metal oxides nano-  physical, chemical, optical, and electrical and thereby applications
: in N : \

great interest

' of different sizes and morphologies because of their in different fields such as photocatalysis [1]. sensing [2]. coatings
‘materials- of di : i o

[3]. wastewater treatment [4], fuel cells (5], advanced ceramics and
catalysis [6.7]. ZrO; exhibits three important polymorphic forms,
depending on the temperature range; monoclinic (room temper-

istry, Amity School of Applied Sci- . i X N
uthor. Departr;'n;;r:]gflcnr;z};ms ry, ity pplied Sci ‘ature—l 172 ec)‘ .l,etragonal‘ ‘(]]72_2347 °C) and cubic .(abovg-
ity. Haryana ' :

nstitute - Instrumentation Cfatré, Indidn’ Institute of 2347 °C) [8]. In these different ‘states, ‘metastable tetragorial (t- .. -
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Thermal Induced Vibration of non Homogeneous Tapered Square Plate

"Amit Sharma _
Department of Mathematics,"Amiity®University Haryana, Gurgaon, Haryana, India

Abstract:

A mathematical model is presented to study the effect of circular variation in density

(as a non-homogeneity parameter) and linear variation in thickness to natural vibration of square plate
on 91amped (C-C-C-C) boundary condition under temperature enviornment. It is considered that the temperature
vanation along both the axes are parabolic. To obtain frequency modes, Rayleigh Ritz technique has been

applied. All the
(in literature) is also presented in the form of figures.

results are presented in the form of tables. Comparison of the result with existing result

Key words: Tapered square plate, thermal induced, vibration, circular variation, homogeneity, temperature

variation, Rayleigh Ritz

INTRODUCTION

Non homogeneous tapered plates are extensively
used in structural components of engineering. To avoid
the failure of structures or to increase the reliability of
structures, it is required to have better understanding of
vibration characteristic of plate. For modal analysis of
structures, it is essential to calculate natural frequencies
and mode shapes. These parameters play an essential role
in the designing of structures and determine the dynamic
characteristics of existing structures.

Leissa (1969) provided vibration of different
structures (plates of different shape) on different
boundary (clamped, simply supported and free)
conditions in his excellent monograph. Liew et al. (1993)
studied the transverse vibration of thick rectangular plate.
Kalita and Haldar (2015) discussed parametric study on
vibration of thick plate using FSDT. Thermal effect on
vibration properties of double layered nanoplates at small
scale has been studied by Wang et al. (2011). Lexss'a and
Nartia (1980) studied nat_ural .frequency of sm.lply
supported circular plate. Tariverdilo et al. (2013) denvgd
natural frequencies for clamped circular .plate with
. compressible fluid. Khanna ef al. (2015) discussed the
u}?octp of temperature on free vibration of non
;o;ogeneous and non uniform square plate. Zhou (2002)

rovided the vibrations of point supported rqctangular
Pl te with variable thickness using a set of static tapered
- functions. Sharma et al. (2016a, b) studied the
bggr:ﬁon of isotropic and orthotropic non homogeneous
v ular plate with two dimensional temperature
re?mgg Sharma and Sharma (2016) provided a
. atical modeling on vibration of parallelogram plate
m?then:m_homogencity effect. Sharma et al (20163, b)
thh r; the vibration of square plate with thermal effect
st;lj‘ceircul ar variation in density. Hosseini-Hashemi et al.
a

(2013) provi
vibration ©of

ded a mathematical model to study free
stepped circular and annular FG

plates. Khanna and Kaur (20163, b) studied the vibration
of non homogeneous of rectangular plate with exponential
variation in non-homogeneity parameter with temperature
effect. Kazerouni et al. (2010) presented an exact
solution for thin functionally graded simply supported
(two opposite edges) rectangular plate. To obtained
stability equation they used the principle of minimum total
potential energy. Buckling behavior of moderately thick
functionally graded rectangular plates resting on elastic
foundation subjected to linearly varying in plane loading
has been investigated by Bodaghi and Saidi (2011). They
used first-order shear deformation plate theory and the
neutral surface concept to obtained the equilibrium and
stability equations. Alibakhshi (2012) studied the effect of
anisotropy on the free vibration of laminated rectangular
(simply supported) plate supporting a localized patch
mass. The equation of motion is derived by calculus of
variation. Baferani et al. (2012) investigated buckling
analysis of functionally graded annular thin and
moderately thick plates under mechanical and thermal
loads by wusing classical and first order shear
deformation plate theory. An Analytic approach to free
vibration and buckling analysis of functionally graded
beams with edge cracks using four engineering beam
theories have been provided by Sherafatnia et al.
(2013).

In available literature, authors/researchers focused
on linear, parabolic and exponential variation in

- non-homogeneity  (density) but none of them

considered circular variation Here, researcher studied
the effect of circular variation in density. Here, researcher
also studied the effect of tapering parameter and
thermal gradient on vibrational frequency modes. The first
two vibrational modes are calculated for different values
of plate’s parameters. To validate the result of present
study, research compared frequency modes with
(Khanna et al., 2015) corresponding to taper constant B
and non-homogeneity m.

2346

Scanned by CamScanner



.luv_:r.nal oF Applicd Phar
Available online at hu

DOL: 10.7324/)Ap p/iwww. japsonline.com

$.2018.8820

(SSN 2231-3354 (o) IRTTNg

maceutical Scicnee Vol. 8(08). pp 144-150. August. 2018

| CrossMack -

S}rnthesis, Characterization of Novel PLGA Encapsulated Indole
1\;11101)211' ticles and Study of its cytotoxic potential against A549 lung

cancer cell line

Sudip Majumder'2, Néha Sharma', SubhraDas’, Namita Pandey?, Tapasya Srivastava®’, Debasree Ghosha'*'

"Dep: il ot Chen e ) 5 : . . PR . "
epartment of Chemistry. Amity School of Applied Sciences. Amity University. Haryana, India. = B

| f"!' *Centre for Nano Science and Technology, Amity University, Haryana; India -
- 4 . ~ . - . .
l_)Lp(!ﬂmf:m of Genetics. University of Delti, South Campus. New Delhi. India

“Department of Renewable Energy. Amity School of Applied Sciences, Aniity’ University Haryana, India . A ) :

) ARTICLE INFO ABSTRACT

Arucle lnstory Objectives: Indole and its denivatives are
Reccived on 19052018
Accepted on: 0407/2018
Available ouline. 3170822018

Koy words:
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pulymers, sustained release:

tharge by zeta potential. Cell viability off
2.3-diphenyltetrazolium bromide (M)
in shape with

TR

cytotoxicity

A" 4

_ A549 lung cancer cell lines. Results were

reported the synthests and characterization of novel
nanoparticles, and investigated their €ytotoxic potential
Nanoparticles were sy nthesized by solvent emulsion-dilTusion-evaporation method. Size determination was done
by Transmussion Electron Microscopy (TEND. encapsulation efficiency using UV-Vis spectra, release Kinetics using
dialysis, measurement ol drug-polymer interaction by Fourier Transtorm Intra Red Spectroscopy (FTIR) and surtace
lung cancer cells (A349) was determined by (3-(4.5-dimethylthiazol-2-y1)-
assay and morphological analysis Results: Nanoparticles were spherical -
an average diameter of 63 nm, encapsulation efficiency was tound to be about 78% and zeta potential
was —15.2mV. Drug-loaded nanoparticles showed sustained release kinetics fitting well mr exponientiat Higuchi and
Zero order Model FTIR studies showed a broadening of the peak of PLGA indole nanoparticles at 2 100-3400 ¢! .
indicating the formation of drug-loaded nanoparticles. These nanoparticlés showed about 95% cytotoxicity against
supported by visible morphological changes in cells Canclusion: PLGA
encapsulated Indole nanoparticles were stable. having sustained release and good cytotoxic potential.

aining importance because ol their anti-cancer activity. Here, we have
polymeric poly D, L-lactide-co-glycolide (PLGA) indole

against AS49 lung cancer cells Materials and metliods:

w

INTRODUCTION 5 -

Cancer has emerged as a debilitating cofnnlcx dnscat;c

st many decades. Although advances in rescarch in

. d to the successtul prognosis of the discase.
stages. il -continues, to

géncrition of drugs with *;

over the-l |

ears have e
some cancers have Jet o8 5= 20
i1 mosl €ases especially 1T, ?.d,v“.'_“j‘d
remain incurable. Development of néw
cme e

e . tuthor

Y-“""‘""'/”"_'ili Chosh. Department of Chemistry. Amity School of Applied

i [)ebu\l: ‘nlre Jor Nano Science and Technology, Amiy Uiversiny

S;gcnajs: S;nm, e tucation Valley, Gurgaon. Héryana F22413 lndia, ... ..
aryarkl. S i o T A

s /--d{[eb""’""g/’as'/' @_gmmtwpg Ce T et e

:‘_‘--'";{I_ s Srivastdt Depariment of Genetics. Universily. of Delhi.

Dr Tapasy AdAan o o 1 N r

e AR pus Benito Juares
South Canpus

e

" minimal sid¢ effects continues to be the mainstay of all research

nanotechnology has brought new hope in cancer treatment by
targeted delivery, increased hall=life, better stability and sustained
release of the drug and hence helped in mitigating the problem of

©side effeets (Uaribaran e/ al. 2000). Thére are reports of diflerent

clisses of nanoparticles that might serve as potential anti-cancer
agents themselves. The class of . nanoparticles ranges from
transition metal oxides (Pandey 1 al.. 2016; Tarnuzzer et al. 2005;

Sankar e/ al.. 2014), chitosan derivatives (E-Sayed eral (2017)t0 5

ceramics (which dincludes hydroxyapatite nanoparticles) (Kundu

«f al, 2013). Hawever, an-alteratg and popular approach’in the:
- field of nanomedicine is by citherencapsulating the dnfi-cancer
-agent or.adsorbing itin delivery vesiclesii.c. nanoparticles (Mirza

Road New Delhi-110021. hdia * = =77 070 e i s ; ) A .
vl : k S X _-and Siddiqui)..The agents thatare used tor encapsulating the drugs
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