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b oallad L the stigle step synthesis of SnO; nanosteuctures using high energy mechanical sttition metiod X- |

A difltaction (NRD)y e ‘ b any : | '

. which iy sien,

o be <18

N

tereveals the single phase nitle stucture with appreciable broadening ot ditfyaction |
e ol ianostonctute formation The average arystallie size of SeQ), mnostiuctures has been caleulated

NI 4 v ) ~ . . i " - wl ol .
et Uhe macro-Raman study reveals he shitting of A, Raman mode owards lower wave number, Whichi s
correlated with the nanosttuctiure fonmation

Reywaords: Mechanical atuition, Nanosuuctures, Raman spectia,

ype

for .»'.ynlh-:si)inl:

PACS NLO7 B0, 28300

INTRODUCTION

Transition-metal  ovide  materials  [1-3]  have
aroused great attention in the seientitic: community
owing to their wuque physical and chemical propertics
andd  diverse  potental applications in optical - and
“electronie fields. Furthermore, nanostructure formation
of bulk materinls also provides a tool to tailor their
a result of quantum size efiect and high

yapertices as . : ‘
St lume rativ. Of these, tin oxide (SnQy)

surfice 10 vo

with the rutile steucture is a promising functional n-

senmiconductor material with a’ wide band gap

. 1is used extensively in energy storage
{ conversion (svlar cells and lithium ion batertes),

;m(( lvsis gas  SEnsars, ransparent  condueting

satalysis, ' wwices [4-

; Jectrodes, and optozlectronic devices [4-5]. :

¢ “(‘ Jerally, chemical techniques are not very useflul

- samples in large quiantity. Therelore,

(3.65 ¢V), whicl

in the present work:
mathod (0 synl.hc.ul ke
pased on WP down .TI’ x.-” o
were chum-:lcr:?cd 1‘_\~ k ,\,‘ y

micm—Rmn;m spectiaseopy.

< PERIMENTAL l)ETAFLS

s¢ SnQy nanostiuctures, which is

O R ical "aurition iethed 10 : fed. th agc, crystalli ‘
© We he ,;S_Cd, I]\c-l:_lr_l:;l‘l:)mfé;-‘ The. commereially - S0Qz by using Debye S"h‘.‘“.f"‘ relation [6] given by
s ad SnOy. punoy ires. The: comm ] \ ¢ pot A en by
§ -nt:!t‘t;‘l‘z bulk SO, trom Alla Aesar was used as the .
Habila s _
availa . ) . . ' .
e T (NAE Sobid Suate Phyvick Sympesthum 018 - T
o R AT Conf. Proc. 1711, 050009-1-03000-3; doi: 1010011404706
- Publishod by AIP Publishing 975-0-7354-1378-8$30.00
' 050009-1

“Raman spectoscopy  was' performed on ‘an InVia
Raman microscope using 314 um line of’ Ar laser with

" commercially-available and ball milled SnOs. Al (he

1. we have used mechanical attrition” la
. planes can be indexed with JCPDS card number,

woh. The syrthesized samples '
(fraction (XRIM) and .

“we caleulated the, average, crystallite size of ‘miljed

starting material. Properly cleared wngsten carbide
vials and balls - (10 ma) were used o avoid any
contaminatron during mechanical milling. The balls to
powder ratio was taken as 20.1. The milling of bulk
SnQ; was done in mechanical milling machine Fritsch
Pulversette-S at 300 rpn for 24 hours.. The resulting
sample without any further teatment was used tor
characterization purpose.

N-ray diffraction was performed in -2 gcometry
on X'Pert Pro Powder Neray Diflractometer  from
PANalyiteal using a Cu K, (1.54\) source. The micro-

a maximum power of 30 mW... ...
RESULTS AND DISCUSSION

Figure | shows the. XRD “pattern *of both

contirming the single phase rutile stugture for mitled
SnQ;, which shows that milling does not introduce any
impurity phase. An appreciable broadening in all the
dillraction peaks has been observed in case of milled
SnQ; ‘than its: commercial counterpart, which is g -
signatire of nanostricture fonmittion. To' donfiem this,
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Abstract. Tin oxide (Sn00 nanoparucles e been santhesized by cospreciniaion mathod. The synthesized
nenoparicles were characterized by Norav dif racuon (X
single phate formation of SO nanoparmiclies The Raman sbifts showed the tpica! featire ot the terragonal phase of
the as-svnthaszad SnO; nanopatticles At lw anncaling timpen fistortion of the erystalline structure
rreraion was obsarved. Ttis voncluded that thie copstallimity of SnQ)s nanoparticles improves

Dy and Ramman spectzoscopy XRD analysts confinmed the

({35 SRR M (U AN

wd high d
with the mg

sase in anocaling temperature
leywords: Tin oxide, Nanoparticles, Texture Cecttficiens. Anncaling eftect,
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INTRODUCTION

In the recent past enormous efforts hnvc})cm dicected towards the _dc\'cl(gpﬂ'.c:{t of nanomcter‘sizcd oxide
materials and their applications [1-2]. SnO; v a widely used :_md extensively mv;:sug.?(a:d n-type wtd'c bandgap
cemiconductor (~3.6 ¢V). Tt is well knr?wn that the practical pcrﬁ)r.:nanccs of .?qu are r.clauvc' to its
crystallinity, morphology, crystallite size, crystal. dcf‘}d% ztnd Su'l'laCL‘_ properties, etc. which ul_umagely
p - d;’pcnd on the preparation methods and preparation conditions [3-6]: Numerous studies have been available on ,

7 oxide based yas sensors [7], dye-sensitized solar cells [8], eleq!r.qdc muaterial for hlh_mgu cells (9] and photo- \
o al s1s (10 '\~ art from’these applications, it has also been used in transparent conducting coatings [11], heat
catalyss [10]: A8 storage devices [13] ete. The success in many of these applications relies on the ‘ “

ting mirrors [12], energy : ) . . . . "
. Job(aini'u! cost effective, high quality nano sized materials having uniform grain structures.
in ! : - )

P

(cﬂcC
ability

ized by co-precipitation method [14-15]. All chermucals. were of analytical grade )
e o « ceceived without furtherpurification. Tn a typical procedure, SnCl:.2H;0 was dissolved in distilied {
and used as rece s then pr}xipitalcd using ammonia solution and kept for stiming. The precipitates were
waner. The sol ‘;'33 rashed, and dried. Annealing ircatments were performed at 250 °C and 500°C to obtain the
filtered. morougz yw 'ﬁé ;-rygtéllogrjlphi‘c studies_of these nanoparticles was performed by wsing. by X_r'ay- ST 1
final SnO2 POWCETS 7 1 X Pert pro), with CuKa (2-1:54187 A) cadiations operated at the voltage of 45kV. -~ +2 ..
- diffractrometer (Rt\b:"-‘ ?A‘ The Ramén ép-:c(ra of. Sn(); nadoparticles were recorded at room temperatuce in a : ;
© and the current of-15. "' j,;v:uking Renishay. 1000 micro-Raman'microscope. The spectra were taken by using - : 1
T h‘?c'k%ngrx(;g:rw“!,‘i‘&c: gxpo;ure time of 20 sec and the spot size was fixed at 1.5 pm?. ' . )
© . mW Ar-gas 2 :

- §n0), powders were synthes

S oip e BBy e S : ,~ .,i,f(‘,‘("-_’{‘)[:i;v.
T riorial Conference on Condensed Matter and Applied Physics (1CC
’”’E"‘:l;: Cont’ Proc. 1728, 0203361 —020336-4; doi: 10.106371 4940387
", Published by AIP Pubiishing. 97842-7354-1375-7:53?,(']

020536-1

Scanned by CamScanner



Jb"rnm it
FL “CT) .
I 10 RONjye MATERIALg
€ 2014 '%h27’5}1664~015~4l¥§;_q
nerals, \e N o,
rletals & M

aterials Society

0

Thermolum;
Uminescence Study of G '
Cr‘DOped LiF Phosphors y amma Irradiated

SATINDER KUMAR. 156 A — .
and RAVY Krun AR AK. GATHANIA? ANKUSH VI,

i:;(?o‘i_)m;gdf}?r glatcnal Science and Engincering. National Institute of Technology, Hamirpur
India 3'—1)1? -—ncpax‘tment: of'l"hy_'sncs, National Institute of Technology, Tamirpur 177003,
£ . Gurgaon 12§l;ﬂrtment' of Physics,"Amity School of Applied Sciences, Amity University Haryana,
/ s jab gI ! 13-_ India: 4.—Beant College of Engincering and Technglogy, Gurdaspur, Pun-~
o s . 13521, -India. 5.—Govt. Degrep College, Sujanpur Tibra 176110, India. 6.—e-mail:
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- We have synthesized:€r-doped LiF phosphiors by using modified co-precipi-

- tation. X-ray. diffraction study confirms_the single-phase cubic structure up to
0.05 mél.% of Gr in LiF; afterwards, 4 secondary phase of formation was ob-"
served. The field emission scanning electron microscope (FESEM) images
revcaled micro-cubic surface morphology of samples. The thermoluminescent
(TL) behavior of the samples studied after irradiating them with gamma rays
“in the dose range 0.1-30 kGy. The TL glow curve of Cr-doped LiF comprises a

. praminent peak observed at 407 K and a broad band ranging from 448 K to
512 K at a fixed gamma dose of 10 kGy. The shape of the TL glow curve
remained similar at all concentrations of Cr in LiF; however, TL intensity was

*  found to vary with Cr concentration, and Cr (0.02 mol.%)-doped LiF .sample

exhibit highest TL response. The glow curve of the optimized sample as a
function of gamma irradiation dose within the range 0.1-30 kGy shows an -
almost lincar increase in TL intensity of the main glow peak'up to 10 kGy, and " --
afterwards it decreases. Further, at the high dose of 30 kGy, the intensity of
the prominent TL glow peak at 407 K decrcases and another broad peak starts
growing at 468 K signifying the formation of new trapping sites. The kinetic
parameters, namely activation cnergy, order of kineties, and frequency factor
of the optimized sample were evaluated b}: using Chen’s p-e'a_k shape _method

" and glow curve deconvolution (GCD) functions based on Kitti's equations.-
Key words: Surface morphology, thermoluminescence, irradiation,

deconvolution

{

' DUCTION . . . (electrons or holes) trapped in the materials durin
INTROPU . L bl 'te hni ue‘ exposure to ionizing radiation.” The plot of TE
TL) is a reliable techniq intensity versus temperature is called the thermeo.

S Juminescence ( > ‘ ) . )
y T: tz(r;rgsotimal:e the absorbed‘dosc m-a.mate!'m:é'l;lo luminescence glow curve. A typical glow curve
e orinls absorb encrgy during theit SYPORLE (0. . comprises oné or more glow peaks, which contains
ma it bes.ofiohizingfa{iéﬂ.t!onv £suc l?t: the'gal'né' - -va.axl_ua_ble information -regnrdm'g t.}m nature of trap- .
ce!'talS Had clectron beams, " and rc-c;?eafiné' S ping st?tes. Randarl,l an_d \}_.nlkms., Garlick and
. -ray r‘,gy in’ the form .of hgh!_,,u%on Mo radisives Glbsoq, May a_nd' artridge" have given ficmilcd
~.ene ials. The phenomenon involves & . analytical dcscqphons of such glow curves in three
“mater’a s.t.on of thermally 'rcleased arges Jifferent situations, usually referred to as first.
recombinatl - ' . " " second-, and general-order TL kinetics, I‘especli\.ely’

. The position, _slmp"c', .and jnt«-.usity of a glow peak
- rolates to the properties of traps responsible for. the =

22, 2015)

e 1 ol e Dot
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carried out at fixed pH value

electron microscope (FE-SEM

- Keywords:
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Color centers

. - "In this paper, we. present the thermoluminescence and optical absorption studies-of Dy-dgped LiF
phosphars. The phosphdrs were' synthesized via co-precipitation method, in which the reactions were

8.00. X-ray diffraction (XRD) patterns revealed single phase structure of - .

phosphors up to concentration {0.04 mol%) of Dy in the host lattice of Lif. The field emission scanning

) images showed micro-cubical morphoalogies. The incorporation of Dy in
LiF was confirmed from the results of electron dispersive spectroscopy (EDS) and XRD. The thenmo-
luminescence (TL) glow curves of Y-irradiated samples in the dose range {0.1-50 kGy) revealed a main
dosimetric glow peak positioned at 417 K. Moreover, at irradiation dose of 10 kGy and above. a broad TL
band towards higher temperature side of main dosimetric peak also appeared. Using TLanal program, the
complex TL glow curves were deconvoluted and TL kinetics parameters namely; the activation energies,
frequency factors and order of kinetics were evaluated. The results revealed the formation of additional
localized trapping sites of different values of activation energy and frequency factor in the forbidden °
band. The opdcal absorption study revealed the formation of radiation induced stable calor centers (CCs)

" at room temperature. The concentrations of CCs weie evaluated using Smakula's formula. .

* & 2016 Elsevier Ltd and Techna Group S.r.l.‘All rights reserved.

—_—

The phosphors materials based on oxides. sulfides, nicies
fluorides. étc: are used extgﬂisively:in diverse.aplplicauons ;:\fic ::
‘solid state lighting. light emitting ledC.S. optica .me.mory I 1

inti lasma displays. CRT. monitors. radlat.ion dosimetry,
sannbes £ 1-51. Radiation dosimetry is an important area
hich deals with the evaluation of radiation
Hos bed. Thermoluminescence (TL) @chnique is-..w:idcly
iaa) ?bSOf :on dosimetry [¢]. The dosimetric characteristics of .
used in ,—%dluatl;-:‘ closely related to TL- kinetic parameters and
T n?gg:felya describe the trapping-recombination centers re- .
quanti

3 ; ters
ible for TL signal. Therefore, evaluation of TL Ral-?:_jfo-:is .
ons; icrivanon energy, oider of kinetics and frequency fic
namely; activ ! , O]
f preserit res : y
o I?ow curve: various techniques have been pro
|11-15]. The glow curve ifi which the each

miedical imaging |

expeﬁmemal TL g

ial Science & Engineering. National
= Comesponding author at: Centre for Maw"cll:ilsg'r:dc‘sh Yo .
.Come f Technology (NIT). Hamirpur. Hima nar)' g
msur.ull;g address: sksharmaliedggmal.com (S. Kumard © . s

e 018
[eq-pidudoiioig!1L10i8
e 2016 Elsevier

206062 ' )
eramint 2015.06.06 1. All rights reserved. -
0272-8842 | ;

td and Techna G“I’.“P S.r

earch (8—191. Based on. [he Shape'of{-

) " vestigated by many rescarchers for its use. in

" glow peak (GP) is well isolated from others, the experimental

. methods such as initial rise method (IR): Variable "heating ‘rate’ -

(VHR) and peak shape method, étc. are used in determining the TL-
kinetic parameters [16-18]. However, it a situation whore .
experimental TL glow curve is actually composed of severg] z)ver-
lapping peaks and is difficult to identify such peaks individually, |
such cases, two different approaches are followed in the Cvah._ia
tion of TL parameters. ll\'ﬁ_l’S[vappr({aCh. using partial thermal 3 -
nealing treatment, all individual glow peaks are cxlra.c.ted from [[r:_
complex glow curve and then analyzed individually. In seco (L;
approach, the experimental glow curve js dCCOnVolu(ed on
number of well isolated glow peaks and thereafter. desiredm-;q
kinetics of each extracted peak can easily be detérmined {19,201 L
glow curve deconvolution (GCD) method, i¢ is vital to deqd\ '~hn
exact number and kinetic order of overlapping glow Bedks the
tained in complex glow curve. After many trials with -dimCOn-
number of peaks, the complex glow curve is finally dcconvo;l:ent
into minimum number of peaks. The goodness of fitting is dec‘d[cd -
by value of the figure of merit (FOM). In the best fitting, jtg v' ed..
falls well within acceptable limits j211. . alue
. Among wide band gap materials, LiF has been EXtensively ip,.

,thcm.loltiminescence
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=’ . ABSTRACT .

.. -.-Th.C'f (.- N . et . . . s : : .
. The field emission elnctrzn' Sfa ors, lrra_dlated In the ‘'selective gamma' rays dose§ in the range {0.1-50 }<Gy). B
“rugtured eiths & > nning n‘"CTOSCQD? (FE-SER'1)-resylts confirms cubical surface morphology; get
5 lu.' on dgplng or at high dose irradiation or both. The Incorporation of Cr in LiF lattice confirms from
the electron dispersive spectroscopy (EDS) spectrum. In non-irradiated Cr-doped LiF lattice, several complex : -
aggrcgalq defects formed at room temperature. However. in gamma irradiated phasphors, F-colorcentérs or
F-absorption band at 250 nm and F; and F; color cenlers at 445 nm ie.. M absorption band are prominent.
Among all samples, LiF: Cr (0.02 mol.%) shows maximum concentration of these CCs. On excitation with
325 nm laser sources, the photoluminescence (PL) emission spectrum of optimized phosphor shows broad

emission at around 594 nm. - .
KEYWORDS: Color Centers (CCs), Irradiation-Photoluminescence. *

1. INTRODUCTION - " - . " % Colorcenters.in LiF have been published in the past few
d \\'idg; hand gap iﬁsul.xmrs featuring color Cc!i[crs.';’lfc con-. -d;éhdcs. The ¢olor centers are lattice dcr'c'.c[s_in arystals in
«id:fc‘d in growing number of optical app]ica[i()ns,l such as which anionic \'m’:nncics are occupiad .by»clfctron.\."fhcs:—
tunable solid state lasers.? and they have been investicated calv:l'xl;ultfpt are _cu‘n_cr bnscq on the density tur}ctional the-
ble since the 1950s.>" Many different defects can oty (DFI )'f- " treating the extended system using periodic

boundary conditions or on quantum chiemical methods'™'" B

- —I Ol V % “3?”

exlensi ] ) nt ‘ '
be hosted by these materials, which are introduced by

Hegppbiire of the crysial 1o high energy phOl(‘lDS., ghm.—[:rcdv explicitly .trczgring.;x tluster. - e
/l’f e f;"xrliclcs or neutrons. The ‘LilF. is 2 prototypical wuh:. A Cﬂ:\Cli.]l prot?lcm concerning heavily _xrra_d_lafdd LiF |
€ < " soulator. with the lagest known band gap of  crystal is in-the ‘corxistence of several kinds of aggre-
,,,,,, band 53‘: n -<on and Pooley,”” Schwariz’ et al.®.and  gate defects with often overlapping absorption bands.
13.6 V. l).mls:" observed (hc; maximum of its exper-  which make it difficult to evaluate the single coqtribuiioné

Baldcchini ct al.™
imental absorption pea
mperaturc and. 5.

Kk at 5.08 ¢V at 5 K, 498 eV af  due to individual color centers. Other 'spécuuscopic fea-
07 eV at room temperatiire by - fures, ascribed 1o sevebal kinds of largés aggregate defects -
o :on spectroscopy. respectively. Moreover, - ¢ g the absorption features located at around 315 nm and
optical absorg‘“f)?l r[: a.member of alkali_halides, pos- 380 nm are atteibuted 1o R, and R. transition of the F,
Lithium f.1uondr, . :'; |),_1nd optical properties. Tt is almost  gefects. A Fy defect consists of three adjacent F centers,
e e r')h'ysllc‘jl'wl harder. It has effective alOIC  The M-band spectral range: where the Fy and F¥ absorp-
non-hygroseopic 0 5 3 );~' close that of biotogical lS"  (ion bands vverlap. is turther complicated by the presence
number Zge = 8.0_4 ar: ;sc slightly varics wilh photon* e o0 ther broad absorption. which appears as a shoulder”
Swes. Zep = 7-:-‘ B »"S 'K:-p‘;'wr{ As lissues, equivalent mate- of the M band on the shorter side.™™? In the literature
encrgy. Th,uS.,.ll 1s al:S,O:- ?c.},-.{hcbrcll’ml i-m,-(:stiga(.ii’"S for survey.-we find that 1oost of such experimental studies
i melj ms{- prmcfp._ . i were either carried out on single crystal of LiF of on

. commercially available bulk LiF material. To the best of

P i : hould be addressed.
- sho! ~ . “l . .
2 Author 1o whom cppetpandne our knowledge, there is no study appeared in literature .

. . < chacmal S64@ groail cont v o e des

' Ersil :SI;:”"('::‘N xuxf R . regarding color centers in Cr doped lj'l mn P“"’_‘dﬁ form
R.’A'C""c" - . s 3 = v, 5 S o - a
Accepred: xx Xerx xxxx - . g0it10,1168/mat.2016.1323: 1 1. T e 1

eraR AZEO1E51001008 _
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High Water Dispersibility For Boron
Neutron Capture Therapy
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Baban Kumar’,
h?, Anup Thakur” &

. .Highly water dispersible boron based compounds are innovative Lnd advanced materials whichcan™ "
*_beused in Boron Neutron Capture Therapy for cancer treatment (BNCT). Preseérit study deals with the
syrithesis of highly water dispersible nanostructured Boron Nitride (BN). Unique and relatively low
temperature synthesis route is the soul of present study. The morphological examinations (Scanning/
transmission electron microscopy) of synthesized nanostructures showed that they are in transient
phase fromtwo dimensional hexagonal sheets to nanotubes. Itis also supported by déal'energy band
gap of these materials calculated from UV- visible spectrum of the material. The theoretically calculated
band gap also supports the same (calculated by virtual nano lab Software). X-ray diffraction (XRD)
analysis shows that the synthesized material has defarmied structure which is further supported by
Raman spectroscopy. The structural aspect of high water disperse ability of BN is also studied. The
ultra-high disperse ability whichis a result of structural deformation make these nanostructures very -
useful in BNCT. Cyto;_oxicity studies on various cell lines (He!a(cervical cancer), human embryonic kidney

H EK-293)and human breasi_adenogarcinoma (MCF-7)) show that the synthesized nanostructures can

" beusedforBNCT. .

Boron nitride (BN) exists in cubic, rhombohedral and hexagonal forms similar to carbon materials. Cubic is anal-
ogous 10 diamond with similar hardness. Rhombohedral exists rarely as in case of carbon' and hexagonal boron
t to graphite’. Hexagonal borou nitride is one of the old powder metallurgical pmdﬁcl shows

. Nitride is equivalen S : :
5 F. . e igutstan ding electrical and thermal properties®. This material also wraps itself to form nariotubes. These nanotubes

RS , . have improved properties as compared to carbon nan‘otub'cs_in respect of their band gap. Band gap of BN nano-
: " tubesis independent of tube diameter®. He.x_ag(;nal 'BN exhibit a good resistance to corrosion, low density, higher
melting point and excellent Cllciminll s;abxhly which rende_rs this n}atcrial asa prominent candidate for Boron
Neutron Capture Therapy (BNCT)®in cancer lrc.al'n'_\em. Various in vitro and in vivo studies confirmed that Boron
Nitride materials have shown bcucr.bnocqmpat}blhty and lower cytotoxicity than their carbon counterparts™!!
One of the main challenges in respect o inl‘egra ion of.nanostruclurtfs of BN into various biological systems was-
their poor suspcnsion/hy"drox'ylation‘ln vanouslbml'oglcal solu@ons':"‘. \-’arifaus methods were tried to improve
suspension ability/hydroxylanon of these materials like surfaCe_ tuncu‘onahzanon‘_""‘ and wrapping by other mol-
ecules or interactions'’". But these {“fthdS were l_mabk' to give deflrc(.l results. One of the other major reasons
for lacking of research On‘lhis'm@tcna] was sy‘mhms canditions which include relatively very high temperature
. (1400 oC). Researchron nanotubes of b(_)ron nitride and carbon st::-r(cd on ‘(h_c same year®!, but these tough syn-
*. thesis conditions Jeave the research behind as compam.i to carbfon')' T.wo different atom in the BN structure with
. DT electra negativity difference ofab9ut one unit mal_:c }_hlS material par_ual polar in nature more useful as compare
F AT b 'ca‘l:bon ated 'mateﬁalS'“J7- This structural variation can be exploited for many remarkable applications. Till
ap \ . 1advance {s Lab., Department .Of I\!anotechnology' Sri Gl:Jru ‘Gran(h Sahib World Universi ’ e
. * Fatehgarh Sahib, 140 407, Punjab, India. ’antr_al Scne‘ntlﬁc Instrument.s Orgamzanon, Chandigarh, 160 030, In a'
© A B . 3pepartment of Physics, Amity School of Applied Science, AMITY Umyer:uty Haryana, Gurgaon, 122 413, lndia.
: apefence Institute of Advanced '.l'e.c_hpqlog'y _(?l.!),_Pyn.e.,_kll 025, India.. Department of Mathematlcs, Punjab;
- University, patiala, 147'002, Punjab, India. Naqgtoxncoﬁqu laboratory, :Sc_hpql of Environmental Sciences
2 | Nehru University, New Deihi, 110 067, India. *Technical Physics Divisio, BARC, Mumbai, 400 085, India,
f Basicand Applied Sciences, Punjabi University, patiala, 147 002, Punjab, India. Correspon g . anci
terials should be addressed toA.K. {email: akshaykumar.tict@gn\ail.;om) 7 . :

d Functional Materia

8pepartment 0
i requests forma

Scanned by CamScanner



3

" Chemistry,

Send Orders for Reprints to reprints@benthamscience-4¢

Nanencience & .\umllcclmnlngpwl.\ia. 2016, 6, 000-000 !

of Silver Nanoparticles Using Leaf Extract Qf
¢S & Mentha longifolia and Screening of thetr
Gvity Against Escherichia coli
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» Abstract: Eco-friendly synthesis of nandparticles.(NP) p'siné plant’éxtract has becorie very |
papular among nanosciénce rescarchers. Here, wc«j‘cpo}l-sj'nlhcsis of silvér nanoparticles - BTt vaser 7 ST
(AgNPs) ising leaf extracts of Helianthus anmags and Meniha longifolia. These NPs were |’ Sudlp Majumder
characterized by UV-Vis, TEM.XRD, Fluorescence and FTIR spectroscopy and were found —
to have roughly spherical morphology with average particle size of 10-25 nm in diameter. Thermal stability of
the nanomaterial was estimated using TGADSC analysis. Antimicrobial activity of these AgNPs was also
screened against Escherichia coli and the antibacterial effect was also monitored using SEM. The AgNPs
were found to be better antimicrobial agent compared to standard antibiotics like ampicillin or kanamycin.

Keywords: Antimicrobial = activity, biosynthesis, [felianthus annuus, Menl/ja longifqlia, ‘silver
nanoparticle. : . S

INTRODUCTION

The rapid growth of nanoleclmolog_\{ has driven
interests for researchers at an exponcnual rate. Es-
pecially the metallic nauopa_rtmles (NPs). have |
drawn arguably the most attention due to lhe-l‘r_ffasg
~f synthesis, unique physiochemical propertics an

that AgNPs show significant antimicrobial proper-
tics against many microbes and bacterial straing
present in medical and industrial wastes [7]. The

probably have the _ﬂvidcsli'zilppl'ica_iit;ﬁ'in the me-
dicinal ficld. It has been already well established - -

. application of AgNPs,.as wound healing agents, in . -

_wide application rangc.

because of their extremely high

refractive index and €O
[1]. They exhibit semicon
trical ‘and aptical prope

'pt)tént

of these partic oW a
ol needs to be studied rigorous
alternate mcdicine. Among

NPs silver NPs (A_gN_.IZs)_.

crty which

erspective of future
. all'- these . mg:talllc

-1 industrial application [2-6]. M
el les show antimicrobial prop-. :

‘Metallic NPs are..unique.

surface arca, high

d considerable thermal stability
ductor, magnetic, elec-
: i normous - ‘mensely popular among researchers wide acl
‘the world. These methods are eco-friendly,
“-cost effective ‘& lead to no toxic biproducts,

rties which has.enormous -

[2-6]. Moreover,

gorously from the

¢ Department of Chem-

antiseptic cream and against burn injuries has al- e
- ready become very popular [8]. ST

~ However, recently the green synthesis of
AgNPs using plant extracts has beconie
0SS
rapid,

Therefore this approach of ‘green nanotechnology’

is slowly emerging as an effective alternative of "

traditional chemical synthesis of AgNPs (that re.-

quires. use of stabilizers, capping agents and gen--
-erates toxic bi-products). The meehanism of NP

—_— < 1o this author.at the De b formation by plant extracts is still not totally up-
g ondence O , " ) ; ! ¢
: Addri‘:r:gn;z‘*)'ool ‘of Applied Sciences, "‘("h:{'gcga':;vc_ml%;jg.- -‘derstood, though it seems that the biological mole-
Kk li‘?n Amity Education Valley, Gurggon .. . cules'present in those extracts act as a mild reduc-
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MOLECULAR DOCKING AND ADMET STUDIES OF 3-PHENYL
COUMARIN DERIVATIVES FOR THEIR
ANTI-CANCER ACTIVITY

SIMPI MEHTA®, SUMIT*, NANCY GOYAL* AND SEEMA R.PATHAK®'

“Department of Chemistry, Amdy University Gurgoan, India

ABSTRACT

(.’J; . Cancer is oné of the most prevalent discases worldwlde. Research community is uitirely warking on
prevention and control of this discase by targeting various enzymes and-proteins via synthetic and natural:
pi‘odt]c;ts._ In the présent study rovel 3-phenyl couniarin derivatives were designed. Al the compounds of
lhis series were subjecled tomolecular docking sludies for inhibition of § different proteins. The molecular

to -44.0) and docking $core (ranging from -3.27 (o -9.56G)." ADMI=-Toxicity prediction reported that all novel
coumarin derivatives were in the acceptable range of various pharmacological parameters. Total seven
novel ligands were studied on 10 pdb ID's of five different proteins. Out of seven ligands five ligands i.e.
3 4, 5 6 and 7 have shown excellent docking score ranging from -9.56 lp -8.21 on two proteins i.e.
Alminc Oxidase and Protein kinase. All these five ligands showed good affinity than reference compound
abin and R-(-) =deprenyl. These in silico resulls can thus serve as a lemplate for further invitro and

apecil ' ul us
P have novel drug for cancer with minimum toxicity.

invivo sludies to .
Molecular Docking, ADME-Toxlcity, Amine oxldaéc, Proteln Kinase, Cancer, JV-phcnyi co.umarin dcrfvatlves.

EI' ' . 'SEEMAR.PATHAK

Depactment of Chemistry, Amtiy University Gurgoau, lndia
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“docKing study results ‘revealed that,. all the designed ligands showed binding energy (ranging from -13.4, :
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