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Chapter 4

Recent Updates on In Silico Screening

of Natural Products as Potential Inhibitors
of Enzvmes of Biomedical

and Pharmaceutical Importance

Chach for
[T~

Mohini Patil, Samadhan Patl, Vijayv L. Maheshwari, Laxmikant Zawar,
and Ravindra H. Patl

Abstract Natuml products from medicinal plants have been inceasingly used in
moddern medicine due to their safe}y, efficacy, and lesser toxicity. World over, alarge
number of natural compounds are evaluated for the desired bioactivity. A wide mnge
of phyvtoconstituents such as alkaloids, terpenoids, tannins, steroids, etc. have been
recognized for their varying biological activities. However, obtaining the natural
products with the desired bioactivity 18 atime-consuming and commercially difficult
process. Molecular docking 18 used for screening known as well as novel drugs o
identi fy novel compounds by predicting their binding mode and affinity. Moreover,
in silico molecular docking can be performed to analyze their binding capabilities
into the 3D structure of proteins. AutoDock and AutoDockTools are open-source
techmgues that have been extensively cited in the literature as essential tools in
structure -based drug design. These methods are fast enough o permit the virtual
sereening of ligand libraries containing tens of thousands of compounds. This article
highlights the recent developments in the virtual screening of enzyme inhibitors
using various docking tools and their significant applications in designing potent
inhibitors for the management of vanous metabolic and infectious diseases.

Kevwords Matural products - Virtual screening - Molecular docking - In silico -
AutoDock and AutoDockTools
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Design of “Turn-Off” Fluorescent Nanoprobe
for Highly Sensitive Detection of Uric Acid using
Green Synthesized Nitrogen-Doped Graphene
Quantum Dots
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Abstract

Green synthesized graphene quantum dots (GQD) have been doped with nitrogen in an attempt 1o boost their opti-
cal characteristics and application sectors. In the presemt investigation, the blue kiminescent nitrogen-dopeed GQDs
(N-GQDs) were synthesized by single-step hydrothermal synthesis using tamarind shell powder as a precarsor. The
particle size and zeta potential of N-GQDs were found 1o be 11.40 nm and be ~35.53 mV, respectively. A quantum yleld
as high as 2378 % was accomplished at an excitation wavelength of 330 nm & neutral pH. It gets quenched sensitively
in the existence of uric acid (UA) combining static quenching, dectron transfer, and an inner filter effect mechanism, A
linear range was obtained for UA from 10 uM to 100 uM, with a limit of detection (LOD) of 401.72 + 0.04 pM. Addition-
ally, the N-GQDs were selective toward UA in presence of metal fons and biomolecules that indicated its impending use
to mopitor UA in clinical samples. [n conclhasion, this work demonstrates that the N-GQDs as & sensing probe for UA
recognition with notable advantages including sociceconamic, simple, and less time-consuming methods as comparad
to other methods. In the future, It can be potentially explored as a biosersor for UA detection in clinical samples.

Keywords: Graphene Quantum Dots; N-GQDs; Uric acid; Biosensor; Tamarind Shell Powder

tabolites in blood or other biological samples, Therefore,

1. Introduction

Principally, UA (2.6 8-trihydroxypurine) is the pri-
mary product of purine synthesis.! As per literature, in the
seneral population, UA is referred to between 0.13 mM to
0.46 mM and 249 mM 1o 446 mM in serum and urine,
respectively.® As we know, the abnormal levels of such me-
tabolites in body fluids can cause several diseases.” Plenti-
ful literature revealed that the Increased UA levels in body
samples are indicative of hypertension, gout, cardiovas-
cular disease, kidney disease, high cholesterol, and many
more.! In comparison, low concentrations of UA are also
connected with multiple sclerosis and oxidative stress,>*
In diagnosis and healthcare, it is crucial to quantify me-

a rapid, responsive, precise, and cheap method of assess-
ment must be developed to track such metabolites in body
fluids including serum and urine.’

Literature survey reported that electrochemical
sensing,” @ colorimetric method,” a chromatograph-
ic method,” etc. are currently engaged detection tech-
niques for UA in diffierent body fluid samples. However,
some in-conveniences such as complicated synthesls or
challenging extraction, advanced equipment, expensive
and tedious limiting their practical uses, are present in
these approaches.® There are no exceptions for benefie
of fluorescence, It 1s highly sensitive, and it shows a fast
reaction, and operative simplicity in contrast 1o the oth-

Nangare e al.: Design of “Turn-Off * Fluorescent Nanogrobe
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of lactoferrin
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ARTICLE INFO ABSTRACT

Keywords: Lactuferia etimation & i iagly acquicing p e noved bictmarkes for the diagaonis of periodontal
Lactobermin disease. To date, diverse lactol o ethods which include o chenseal, vl banced R
Periodontal dimms scattering, colodimetric, and others have been ively p d. Unk ly, these vy have siguil-
Gesphions guintin doly iennt shertoomings including low sessitivity, selectivity, Ngh cont, srducus snd time convaming *'_w.s:’u
- 2 TEBAIA so foeth. B dy, the 0 "““nﬂhﬁthmnm.hhle ) [ the demerits of
sensevity traditiosally rep d tech Thered dots (GQDx) exd mesganese Soxide nanobents
Mummwdmmmmmma moqmou.o,xs
sanogeobe was davigaed. Herein, MaO NS additios d d the g ug of GQDs aning Hucees-
mh@-mhdw(ﬂﬂﬂmmﬁnbﬂm@nﬂuﬂaﬁ&mlm
mamdmmmm- issian of OQDs reappenred which may be berause of redox
reaction b and p mmmm.mmmwa
Iowi-ldhm:dmdsnolsoowd.-dlm:‘/ml. pectively. As fabricaied GQDs@M202-NS
% m‘ 4 high sedectivity, good suadility, asd reproducitility towseds lactoferrin tuar
1y applicability of be Thered: mmwsmﬂwu-mmﬁm
-dqms-thizym hieve highly ive and selectiy
1. Introduction diagnase it. In this regard, biomarker detection is essential in

Periodontal disease is common in many countries [1), and is
frequently produced by microbial infection. It stmulates the adherence
of connective tissue and the prevention of bone surrcunding the teeth at
the omset of illness [23]. Despite this, its following inflammatory
response adds to the loss of pertodontal tissues in a patient. As a result, it
is a prolonged inflammatory illness in people that causes not only
regional mouth diseases but also systemic organ abnormalities [3].
Importantly, periodontal disease if remain untreated, the illness pro-
gresses to gradual bone damage, resulting in tocth movement and
eventual tooth loss. As per literature, periodontal disease affects more
than half of the grownup people in the United States, with around 10%
suffering from serious disease those results in earlier tooth loss [4]. To
prevent additonal severances of periodontal disease, it is cnitical to

* Correspooding suthor.
E-oall aldree sxpatilpravin@ysboocain (P, Patl)

hupee//dol ooy /1 0. 1016/ dnexche 2022.1 09751

accurately
the prediction of bealth difficulties, and scientists are presently inves-
tigating novel biomarkers for sickness diagnosis. In latest days, advances
in the science of diagnosing oral as well as periodontal illness have
evalved into ways for measuning peniodontal threats employing quan.
tfiable evidence kind of as biomarkers [5].

lactoferrin (family: transferrin) is an iron-binding glycoprotein
found in secondary neutrophil granulocytes [6]. As per literature, it
demonstrates responsiveness to acute inflammation (3], In addition,
lactoferrin 15 observed in tears and saliva (0], Lactoferrin estimation has
received a loe of attention during the last two decades as a new
biomarker {7} for the diagnosis of periodontal disease. Furthermore, it
may be recommended for the diagnosis of vanous inflammatory ill-
nesses (8], Several identification stadies have proposed vanous ap-
proaches for lactoferrin  detection.  Mainly, single radial

Reveived 15 May 2022, Received in sevised foem 4 July 2022; Acoepted 4 July 2022
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Sensing of Quercetin
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Abstract

The current study pressnts a flucrescence-based *0n-0F-00’ nanoprobe composed of rose petal-derived graphene quan-
tum dots embedded in rinc metal-organic framewerks (RP-GODs@70-MOFs) 25 2 proof of concept for quercetin sens-
ing. The particle size and HR-TEM analysis confirmed the synthesis of 2 uniformly distributed nanosized probe, while
the zeta potential (+33.03 mV) verified its good stability. The flucrescence analysis confirmed that the introduction of
copper ions (Co™*) resulted in fluorescence quenches, while the inclusion of quercetin forms quercetin-Cu™ compler,

leading to recowery of quenched fluorescence in RP-GODs@En-MOFs due bo static quenching, The

bz demon-

strated a wide concentration range and a low detection limit of 100 ngfmL to 1400 ng/mL (A® = 0U9%) and 37.8 ngfmL,
respectively. Selectivity amalysis highlighted pronounced specificity for quercetin, attributed to Cu™ coordination be-
tween carhony] cxygen atom and the 3-0H group of quercetin. Furthermare, designed probe sxhibited excellent stabiliy,

repeatzhility (RS0 < 3}, and potential for real-time analysis.

Keywords: Zinc metal-organic frameworks; graphens quantum dots; copper ions; querceting high semsithvity; high s=-

lectiviey

1. Introduction

Metal-organic frameworks (MOFs) are preferred for
vartpus applications, including biomedical and environ-
mental uses. This preference stems from their distinctive
characteristics, such as their ability to modify surfaces,
thetr large surface area, and thelr adjustable structure ! It
provides a highly porous structure through the assoda-
Hon of metal ons with carefully selected organic linkers
via strong bonding.” To date, various types of MOFs have
been developed for numerous applications, including drug
delivery, blosensing. chemical sensing, gas separation, and
more.* At present, they are widely employed for blosens-
ing purposes, offering low detection limdis, high sensitivity,

excellent responsiveness, and pood stability, among other
benefits.! Despite these groundbreaking merits, MOFs suf-
fer from major drawbacks, primarily the collapse of thelr
structure and pore shrinkage.? As a result, there 1s a need
for complementary nanoparticles that can help overcoms
these significant drawbacks while preserving the original
fieatures of MOFs.

Currently, significant efforts are underway to devel-
op Innovative MOFs-centered composites to address the
genuine needs of the sclentific communtty. Encapsulating
nanesized components within MOFs represents a novel
advancement in the blomedical fiebd.*5 In this context, 1t
is worth noting that fluorescence-mediated sensing tech-

Mangare et al: Zimc Metal-Organic Frameworks- Graphene Cuanium ...
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Bovine serum albumin-derived poly-L-glutamic acid-functionalized
graphene quantum dots embedded UiO-66-NH2 MOFs as a fluorescence
‘On-Off-On’ magic gate for para-aminohippuric acid sensing

Sopan Nangare ™', Sairendhri Patil ™', Ashwini Patil, Prashant Deshmukh | Pravin Patil
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ARTICLE INFO ABSTRACT

Keywords:
Boviae wres albooin
Parsaminoe hippuric acd
Paly-c-glooaaic ackd
Graphene qaantom dots

Evalusting peraemisolipperic acid (PAH) is amergiog & & promisog Dok for the dagnostics of sensd
disease and other odoey-cedated illneses. The present stody aims o develop novel bovine serwss albumin-
dexived poly-uglutamic acid (PLAA) functiondized grapbene quaniun dots (PLOA-IGQDs) embeddad in Uid-
G6-NH; metal-crganic framewaorks (PLOA-IGQDR 10 66-NHz MOFs) for masitoding of PAH. lnitally, GODs
were achieved from bovise serum albumin (green precussor) via the singleatep hypdrothermal method. Here,
_wummmam.ummxhwmamhmm
pescent UiD&66-NH; MOFs were sckieved using 3 hiorsde (Z:Cly) and 2-Assisoterephthalic acd
[QATA)-nuulmmdu@mclmh Here, suface modification of GQDs with PLOA offered high
quantum yield (QY), and rep Also, lusmi UiO-66-NH; MOFs aflord & wide surface arex for
decoratisg of PLOALGQDA. The additicn of gallium icas (Ga™) into the probe solution resadied in flucescencs
quesching (Tusn-Of) wh e scorpoeation of PAH resdied in fluorescence tecovery (TusnOn). It =
b ol tice with carboxyli l-:dm.ﬂxyd?hﬂuﬂ-"wbyMAHmplaﬁx—h
Herein, the wide concestration rusge and lowest limit of detection (LOD) were fouad 1o be 10 ag/ml, 10 200 ag/
ml and 1558 ap/ml, repectively. The spesficity and real-time ssalyss o anifical wise validsted the seal-
Gme adoption of 4 sensr for PAH detection. As well, it 4 d good intradey /inlerda ishon, sa-
bility ssalyss, and repentubility. I near futere, mwmmmmmmtmm&m
sanoprobe will be an attractive preference for rackisg PAH io dinical specimens.

1. Introduction

Renal diseases have already been considered a major public health
concern around the globe. In this shade, the scientific community
constantly committed to the advancement of screening methods [1). In
this ray, para-amino hippuric acid (PAH, 4.amino derivative of hippuric
acid) is utilized in the assessment of renal plasma flow (RPF) as a
diagnostic agent [2). Hence, PAH is a valuable agent for accurately
measuring effective renal plasma flow (ERPF) in clinical and laboratory
research to evaluate renal functioning [3,4]. Basically, PAH is an amide
denivative of giycine and pargaminobenzoic acid. It doesn't naturally

* Corresponding suthor.
Emafl addree expatilpravio@yaboocaio (P. Patl).
! These suthoes coatributed eqeally o fest suthors

occur in humans. As a result, it must be injected via intravenous (IV)
prior to diagnosis. As an outcome, at low plasma concentrations (1 mg to
2 mg/100 ml), the kidneys can remove 90 % of aminohippurate from
the renal circulating blood in a single circulation. As a function, PAH can
be exploited to examine renal function as an essential indicator [5]. The
renal extraction ratio of PAH in a normal individual is between 0.92 and
1.65 ml/min/kg [6]. Tradittonally acknowledged indications of renal
dysfunction encompass high uric acid levels and an imbalance in PAH
levels [7]. In this regard, numerous analytical techniques, such as HPLC
with UV detection (0], colonimetric detection (2], tandem mass spec-
trametry (7], and electrochemical detection [10], have been proposed

hutpee//dod oy /1 6.1 016/ ) jpbotochen. 20221 14532
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Fabrication and characterization of colon specific eudragit coated graphene
oxide microsphere for sustained delivery of tramadol hydrochloride
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ABSTRACT ARTICLE HISTORY
Presentinve stigation repors astraight forward method for synthe s of graphene oxide|G0) followed ~ Racered 12 July D039

by fabrication of graphens cxide micns phene IGME) using waterin oil bvi) emulsification technigue.  Bevised I September 15
Fer colon specific drug delivery, enteric conting is desirable, which was done wing Eudragit 5100and  A00%eed 13 Sepeeminer 2073
characterized by Fourier transform Infrared Spectroscopy [FTIR. The sunlsce monphaogy of lalbricated  pnone

e phere was eonfirmed uting scanning ectron midosmpy (SEM). Drug leaded micrspheres  Gpiere cade:
demonstrated a high payload capacity for madel drug ramada hydochlaide TmHL The compars  mcmephere Sbncrio
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1. Introd uction most common functional disorder in colon region.!"! Due
to many transportation barrers such as acid reach envir-
onment in stomach, differential pH condition and larger
ruicro flora in small intestine, therapeutic agent is unable
to reach at the colon dte*! Tt seemis to be very difficult for

An inflam matory Bowel disease (IBD) intensifies in marny
traumatic conditions such as uleerative colitis, Crohn's
disease, amebiosis, colonic cancer, etc. Specifically, IBD s

CONTACT Frashand K Deshereidn (2) phdechg mdfmailcom G Depariment of Frammacasics, H & Paid reifuie of Frarmacewsal Eduction and
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Aneglecied disease orgirated fromn Wuhan (China) conquered all worlds with doubt and fear. The current outhreak of wiral
coronavinis disease (COVIDL19) quaked the world with the u.mtil:ifn‘l'l:tn'lmic and healthcare disturbances. The nisk of further
spread compelled the World Heakh Organization (WHO) to dedare it &= a national srergency and cther countries obiigated the
decision with the provincial lockdown. In the present reviesw, we hanne discussed the wanous aspects of pandemic spreads, its
historical comtext and the |atest imvesigations demonstrating the cument scenaric of COVID-19 in the world. Besides, we have:
highlighted the warious aspects regarding the COVID-19 ke preparedness and necessarf aspects which will help for risk
assessmentand orisis management. Rapid sharing of sdendfic information is an efacive waf w0 implement xaareness and
response. In this perspective, we are providing frondine facets that can be helpful for epidemiclogists and research scholars for
further assessment and nealtime guidance.
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Abstract

The presemt work zims to symthesire nitrogen-doped meduced graphems oxide-tfanime dicxide
mazocomposite (M-rEDETi0.) nsing a simpls, eco-fFiendly method and its applications in
spectroscopic detection of heary metal jons swch as lead (Pb*), marcery (Hg™), and chromiem-VI
[Ce(VI}] in potable water. Ixitially, TiD; nanoparticles loaded W doped riGD sheets ware Gbricasd
by an ecological method wring Crosnguium jrswass (cotion) seeds oxiract & a gresn redncing agent
Then, the N-rE0iETi0, nanocomposites ware sebjected for cheracerizations snch as spectnoscopic
techniqnes, particle size analysis, reta potenta] anehysis, and spectroscopic senming. Mombly, the
resnlts of this stedy confirmed that N-rEOETI0, exhibited comntless supandoas feahires in terms
of wnsing of 2n anatyte Brefy, the U ~vizibls speciroscopy and Fourier ansform infrared (FTIR)
specowcopy confirmed the mccossful synthesin of N-rNETiD,. The SEM images thowed the
wrinkled, folded, and cross-linked network stuctemss that confimesd the swface modification and
nitrogen doping in the rF0 shest and wynrhaais of N-rGFO@Ti0,. The FDAY smiy comfinmsed the
nlmnmlr-:-mpuutmof&ﬂ-li-rﬁl:l@rl] nannoomposite. Fimally, dee to the larper surface arsa,
pnm'u.'i-ml'n:rn kigh sleciea mohbility, etc. e N-rGO0ETiO, probe provide: the lowse detection Liznit
for Pb™, He'" and Cr (VI) & low as 50 oM, 15 pM and 25 oM, respectively. Concisely, our shudy
affirms the adovmble sansitivity of M-oGO@TI0, nanocompeoaite to the Pb™, Hg™ and Cr (VI) in
potable water can provide beter covironmental remediation.

Koywords: Graphene oxids, M-rEOETI0,, Nanccomposite, Cotton-sesd., Heavy metals,
Bipdegzadatls. Sensing

Introduction because of its astonishing properties and potential to
revolrtonize the soentific sector [3-53]. Graphene can

Over the past two decades, graphene-based e used to fabricate several dimension materials such
materials are gaining tremendous attention from a 35 1D nanostructure [6]. 2D layer stacked films [7]. 30
scientific fraternity in various fields [1-3]. It may Zmphene hydrogel [7-%]. and aerogel [10-13], etc. Out
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Abstract

Surface grafting of nanocarriers could modulate their properties and characteristics. As carbon nanotubes
synthesis is a very tricky process and requires high-end methods, hence the present investigation was aimed
to develop an eco-friendly method for synthesis carbon nanotubes (CWTs) and subsequent surface grafting
for enhanced drug delivery application. The present study elaborates two-step chemical modifications;
wherein the first step is catalytic cleavage of natural precursor in the presence of ferrocene and the second
step involve chemical grafiing of Acyclovir (ACY) as a model drug to understand the drug release behaviour.
The catalytic cleavage of sugarcane cubes (natural precursor) was carried out in a dosed copper tube, which
prevents oxidation and results in a conversion of tubular nanostructures to amorphous carbon. The covalent
attachment of ACV on purified CNTs (FCMTs) was done wsing carbodiimide chemistry. The preliminary
Lhv-Vis absorbance spectra defined at 260 nm was arised due to n-n* stacking of aromatic C-C bonds. The
Fourier Transforms Infrared Spectroscopy (FTIR) indicates the hydroxyl stretch at 3300 cm-1 while amide
I bond formation was ohserved at 1672 cm™. The XRD spectra confirmed successful synthesis of CMTs. The
calculated average crystallite size (Scherer equation) of synthesized CWTs was found to be £2.84 and 44 45
nm; it was also in acoordance with the morphelogical observation as confirmed simultaneously using SEM
analysis. The covalently attached ACY was released up to 80% during &h of in vitro drug release study. The
surface grafting potential of CNTs was found to be promising compared to other nanomaterials.

Keywords: Acyclovir; Amorphous Carbon; Carbodiimide Chemistry; Natural Precursor; Purification.

How to cite this article
MNarkhede B, More M., Patil ., Patil P, Fatil A., Deshmckh P Eco-friendly synthesis of surfoce grafied Carbon manotubes from
sugarcane crbes for the develapment of prolonged release dnag defivery platforme. Int. | Namo Dfovers, 2021; 12(3) 211-221.

INTRODUWUCTION

Even though the investigation on allotropic
forms of carbon was begun before 1920, but the
most intuitive form of carbon allotrope i.e. carbon

* Corresponding Author Email: phdesh& rediffmail.com

nanctubes [CHNTs] were reported in 1991[1].
Mumercus classical approaches for the synthesis
of CNTs are reported by academic ressarchers
and imdustry experts for their promising
physicochemical propertes. In case of CNTs, the
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Kenwords Ooriil & the wirkil's inodl populer isflemmaneey anlsn and the prevalance of goul & mapdly eey workinide

Goee, aric acd Typically, goot devcdops i@ a single joial i croessive swelling amd i s wh i avie depoiition of

e aeid [UA) cfystks senlis i el asssarbes of he joinl Acsadiagly, TA i consdered an allesive Womader
Elrctmciamical bicsmmor 3 - ) : -
= L o disgecse goul. Recslly, de uwe of i hic i1 A greal enestion, as 50 i cfortes,
Coloari ick rponiive, guick, and powerful. While the waditions e LA are widddy used, ey e

many BEmitabicos ssd bondbo i torms of sendiviny, sclactiviy, sl dmplicirg. o e ven, oaal oo sl
erganic ggand-heesd ssetal-coganic framework (MOF) have gained muck amenos for e recogestion of 1A dus
I s leerger surlpoe area, poroiny, high mﬁllT!q’...lﬂj defined sedertiviry. [n dhas reviow, we provide detedls on
e laitect el i of MOF. b sensitive detection of DA, The stans of gour, fasda-
mestals af MOF, asd MOF availed for detection of UA have boen daboraind Bogdes, we ghBghial the
pparticie sl jug Dt pely oo adveseo] sirstegies along with MOF that boost the serostivity sed
sedertivity towandi the UA Inpereazsgly, dElersnr surd [ d MOFs b I 1 a lower
detectica Bmil N UA oo pM oo b, Fin.l]ly..l.'h:l’J.u:.'hnrdp.i.:ul‘.i.ll L}pﬂm&lh!ﬂlﬂl‘-hl:ﬂ A b
huave: bxsn Simd. Therel Inasead cn gy e li of s i
platform lor the bownsing of Sverse Bossackers will open & 2ew door for the v Wir disgsoas of ssoral
disair

1. Imtroduction sometimes with the effect of pain and sometimees co-mdsts with sroe-
tural damage [1]. As mamy as 100 classes of arthritis have been char-

From its incepton, antbrits is a severe health issse of a joint in acterized according to the research. Generally, it can be classified into
almost all developed and developing mations. Arthritis is a term that two type's namely mondoflammatory arthrits and inflammadney
derives fram the Greek word “disease of the joine.” Commoaly, it can be arthritz In the frs category, non-inflammatory arthritis is commenly
sinted as aoste inflammation or chronic inflammation of the joint that is known as ostecaribrits, while inflammatory anthritis s categorized
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nanocomposite for efficient photocatalytic
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CrossMark
Absract
The green synthesis of imon anopaticles (FeMNPs) doped and silver nanopanticles (AghNPs)
loaded reduced graphene oxide (PGO) (Fe-Ag @G0 nanocomposite and its applicatons in
methy lene blue (ME), malachite green {MG), rhodamine B (RB) degradation wene reportad.
[nitially, AgMPs loaded 70 (A g@rG0) nanecomposites wene synthesised simultaneously by an
conlogical method using Tamerindies rdice shell extract as a green reducing agent. Then, te
doping of FeNPs indn 0@ Ag nanocompesies afforded Fe- Ag @) nanocomposite.
[nierestingly, the finding of this sudy confirmed that the Fe-Ag & n#) nanccomposites exhibited
countless supendous feamunes in terms of dye degradation. Briefly, the UV-visihle spectmoscopy
and Founer-transform infrared spectoscopy { FTTE) study confirmed the synthesis of Fe-
Ag @0 nanocompezite. The scanning electron microscopy (SEM) images showed the
apherical shape with cross-linked e ork srwetunes that oon fimed the surface modific ation and
synithesis of Fe- Ag@r(#) nanocomposite, Finally, the dye degradation potentgal of e
phoincatalyst was found to be 97 30%, 98439, and 97 33%, for MB, MG, RE, respocively.
Herein, tee improved photoc atal ytic perfomance of the Fe-Ag @ n50 was found dwe to the lager
surface anea, porous nature, high electron mohility, and synergistic effoect of the Fe-A g@G0
nanooomposte. Additionally, e effective interfacial hybridization of “Ag’, and doping of “Fe’
an the ) sheet extendad te duration of the phogenerated electron (&) hole pairs that can
alap be conribuing to dye degradaton. Conclusively, the present ex periment provides the new
Fe- Ag @m0 nanocomposite to the dye degradadon, which could be improved envinomnmental
remodiation.

Keywonds: dye degradation, nanocomposite, Fe- 4g &nG0, Tamarindus indica shells, graphene
onide, Green gy nthesialassification numbers, 200, 500, 511

1. Introduction

Tosday is the era of accelermed industrialisation, which has
* Amthor o whom oy comespondance shoukd be addessed. spen rapid developments and has played an essential mole in
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Green synthesis of graphene based manocomposite for sensing of heavy
metals
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Abstract

A simple and preen ecofriendly approach was revealed for the synthesis of silver-reduced graphene oxide nanocomposies
(ApErE0NCs) using jambul seed extract. The synthesived composites were characterized by UV —visible spectroscopy,
Fourier Transform Infrared Spectroscopy (FTIR), Particle sire and zeta poiential analysis. The surface morphology and
elemental amalysis of synthesized A @p0MNCs was done using scanming electron microscopy (SEM/EDX ). The modified
graphene can efficiently adsorb heavy metal jons and selectivity was precise due to pesence of embedded silver ions on
surface. The in son decoration of silver ions on graphene oxide (30} was accomplished in single sep via one pot
methodology uwsing green precursor. The catalytic action of jamun sseds helps to redwce the GO to r30 and simultaneous
decoration of sibver nanoparticles. It also provided capping ability to avoid apgeregation. The resultant nanocomposites (MCs)
shown good selectivity towards the determination of PR, ]-]g!'.ﬂu:uﬂ Cr (W1} ions with the recognition limits of 50 nM, 15 nM

and 500 nM, respactively

Keywords: Graphene oxide, Green catalysis, Hevay metal sensing. Jambhul seeds.

Introduction

In the mcent years the industrial pollution owing to
heavy metals and dyes is a serious threat to us and is
increasing day by day. This increase in environmental
hazards is crucial for human, animalz, fish and
inverichrates.” The effluents from industries such as
industrics such as paper, pesticides, battery built-up
manufacturing. ferilizer, mining, metallurgical, fossil
fuel, tannery etc. wene wastewater contains potential
heavy metals.” Plastic manufacturing industries was
another big hurdle in increasing the pollution day by
day, which is non-biodegradable in nature. Industrial
ctfloents come in contact with soil or water can
possibly being contaminated with heavy metals, which
further come in contact with animals or plants, it gets
sccumulated into tissue or c-rganr..:' A specific catalyst
is mequired for catalyzing the free heavy metal in
wastewater. The heavy metal pollutants majorly
contain Po™, Ni, Hg™, Cr and Cd. These types of
heavy metals accomulate in the human body and cause
serious health effects. The accumulation of heavy

metals found in kidney, liver, lungs, efc. might be
responsible for initiation of cancer.* Acute and chronic
arsenic toxicity inwolves adverse impacts on  the
nervous, cardiovascular, respiratory, gastrointestinal,
hepatic, renal, hematopoietic, immunclogical, and
dermatologic systems.” Cadmium, lead and ITIan ZAness
have found a variety of uses in industry and farming
owing to their physical and chemical properties.
Poisoning induced by high concentration of these
metals adversely influence on kidney, hematopoictic
cells, nervous system, and bones.®

A green chemistry or synthesis methodology was
emerging in 21 century due to vast demand and besser
hazardous nature of reactions. Biosynthesis of many
metal nanoparticles was accomplished using  many
natural precursors. The green synthesis approaches can
effectively substitule physical or chemical methods of
h}'nﬂ'l:-ﬁis.? CGreen methods were easy to enhance and
can have a extensive variety of applications along with
the colloidal stability of nanomaterials. Green agents
from natural base comprise ditferent kinds of

Journal of Pharmaceutical and Biolpsteal Seiences, Sulr-December, 20048 F{056-62
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M owermor

1. Introdudtion eleotrochemical and other methods (Manwe, 2001} The S5FH phenom-

enon ooeurs in betwesn the metal surfce of sencorgram with specific

From i incephion, srface plaamon resomance (SPR) techmgoe
plays a2 prevaling role in the field of optical sensors. The SPR has
evohed from a moderately impenstrable physiml phenomenon © an
aptical toal that i widely nesd in chamical and biologim] meectizations
{Slavik =t al, 19¥); Yamamota, 2008; Zeng o al, 2014) to smdy the
binding evens betwesn two moleales of imtenrsst Since it first imber-
ventionin 1940 by a Bamre group §5E Healtheare], the sschnolo gy has
extahlished evponential growth in the last years, which i evident from
the increase in the number of publications a5 well as the number of the
methodology developed, 6112019, tofal of 24,144 papers are published
a% per PubMed search databace (Fig. 1

5P terhmique & advantgeous in terms of an dmegio, label free
method witheconomim] and eace of Sbrcations 2 compared with the

* Cedneipeasling. anlled
E-miadl aulifren: rupat lpavindiyah aooss bs PO Pal)
! Thee e aihorrs comt bt equally & st ambees
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molemle recognition dement and a medium either vamuom fair or 13
gquid Whenever there is remgnition of the parilar molemle specific
o the site sraffiol d/recepior of this dement, it remlts inthe change of
the surfare of the metal, musing an angle shift a< chownin Fig. 20 The
shift resulted due to the changes i the refractive index (H1) at the
surface of the metal A& wmal SPR sensor edther works in the angula
inerrogation mode or the wavelength intemogaton mode. At the e
sonance wavelengih or angle, the dispersion rdation of the incident
light matches with that of the surface plasmon, at which the reflectance
shows a dip as seen in Fig. 2 (i The reflartance dip is atriboied io the
ramsfer of energy possessed by the photons incident to the surfwce
plsmon and i more sensitive to the changes in the dielartric medinm
adjpcent to the sensor surface (Elgasit of al, 200 Vaxid ot al, 2013,

Recsivad 9 barch 2019 Recaivad i reviead foes 1 May 2009, Aosepand 12 May 2009

Avaibic onling 15 May 2019
0956-5657 3 2019 Elsevier BV, All rights reserved.
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Abstract

The aim of the present study was to enhance the solubility, dissplution rate and
thus omal bioxvailzhility of a poorly soluble, BCS clazs 11 drog Tiprasidone
hydrochloride [ZPH), wdng itx solid dispersions (SDs) with poloxamer 188 [PX)
and HPFMC E1550lid dispersions were prepared by co-grinding, kneading, freeze
drying and microwave methods. The dispersions were evaluated for various in
witre parameters such a5 solubility study, dissolubon study, fourier transform
infrared spectroscopy [FT-IR], differential scanming calorimetry [DSC), X-ray
powder diffmction (XERD), scanning electron microscopy [SEM). Microwawve
generated solid dispersions im 1: 5 ZPH - PX ratic exhibited significant
improvement in solubility and dissoluton mte compared to that of pure drug. The
superior dissoluton profile observed for microwawe induced solid dispersions is
attributed to amarphization of the dreg by miccowaves, improved swriacant
and wetting characteristics of the arrer with the dmag Thes, micowaee
technohlgy offers a smple, efficient, zolvent free promising altermative method to
prepare solid dispersion of IPH with significant enhancement of the i wiro
dissolutian rate.

@ KESS All rights reserved

INTRODUCTION

permeability of poorly permeable drugs &L In

The oral routs of drug administration is the most
common and preferred route of drug delivery
due to conwvenience and ease of ingestion. The
formulation of poorly water-soluble drugs has
always been a challenging problem faced by
pharmacentical scientists and it is expected to
increase because approximately 40%% or more of
the mnew chemical entities being generated
through drug discovery programs are poorly
water soluble . Limited drug absorption
resuling in poor bioavailability is paramount
amengst the potential problems that can be
encounterad when delivering an active agent via
the oral route. Hence, two areas of
pharmaeeutical research that focus on improving
the oral bicavailability of active agents include
enhancing solubility and disselution rate of
poorly water-soluble drugs and enhancing the

*Author for Correspondence:
Emmil: shwet.zawar@gmail.com

recent years it has been estimated that up to
40% of the new drugs discovered by the
pharmaceutical industry are poorly water
soluble or lipophilic compounds =1,

Following are the class permeability of dmgs
according  to solubility according to
Biopharmacewtical Classification System such as
High solubility High permeability, Low solubility
High permeability, High selubility Low
permeability and Low  solubidity Low
permeability .

The Solid Dispersion is one of the best and
convenient method which is uwsed for the
increased solubility of poorly water seluble drug,
The Solid Dispersion is used to be reduced
particle size, improve wettability, improve
porosity of drug, decrease the crystalline
struecture of drug in o amorpheons form, improve
dissolvability in water of 4 poorly water-soluble
drug, mask the taste of the drug substance,
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