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Abstract
Grccn synthcsis nanoparticlcs arc considcrcrJ as an altcrnativc cffccrivc 

'csollrcc 
instcacl ol chcmical cnginccr.c. nanopar-ticlcs' Using sccd cxlract ftrr grccn synthcsis. csscntial for thc rcductirn a,d .xidation proccss of thc mctals . Iluut,,uirrtetntplt't'llo (L') seecl extrilct wits usecl to synthesize dark hrorvu colorecl silver (Ag) and white c:olored zinc oxide (Zno)ttanopitrticles' Synthesized nanoparticles rvere characterizecl by dift'erent spectroscopic analysis (xRD, XpS, and SEM withIrI)r\X1 characterizatitin rcsults t:onfirmecl the particle morphulogy, ancl srructure. The synthesize4 Ag andznoNps wereartalvzed agairtst [vo sram l:1iti'" and t'hree -{ram negarive bacteria. Increasecl levels of green synthesized Ag and Zno Npsslrowed increasecl zone-of inhibition th"n 

"oi',po..d 
with ciprofloxacin (positive 

"nn,.o-D. 
our stucly pro'ecr that the gr.eerrs1''ntlresized Ag and Zno NPs shtlrved similar unique physical a,cl chemicar trr^lperties with conr,osite/rr.perr nretar oxirrcnanoparticrcs but Iess toxic wrrirc trreir dischar.ec into irre, ccosystcm.
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In-vitro antibacterial, antioxidant and cytotoxic potential of gold
nanoparticles synthesized using novel Elaeocarpus gsnitrus seeds
extract
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ARTICLE INFO ABSTRACT

In the present study, we have follwed the hydrothermal path for the synthesis ofgold nanoparticles (Au
NPs) from tlre biomaterial Elaeocarpus ganitrus seeds extract, which is a rapid, eco-friendly, non-chemical
way. The prepared NPs were thoroughly analysed by powder x-ray diffraction and high resolution
transmission electron microscopy studies and were also tested for anticancer studies. Besides, the
antioxidant, antibacterial and anticancer properties ofAu NPs were studied. In vicro studies revealed the
dose-dependent cytotoxic effect of Au NPs. The prepared nanoparticles showed good cytotoxic impact
against a prostate cancer (PC-3) cells line. The evidences of the current study lead to the synthesis of
novel and cost-effective drugs from Elaeocarpus ganin:us seeds extract by using the bio approach.
O 2020 The Authors. Publishing services by Elsevier B.V. on behalf of Vietnam National University, Hanoi.
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l. Introduction

The research on nanotechnology is an auspicious area for
cancerous therapy and diagnostics in the biornedical approach.
Cancer is a dangerous and threatening disease in the world and
does increases the morbidity and mortality of human life. Malig-
naircy treatment incorporates chemotherapy, radiotherapy and
medical procedure and is an incredibly factor in its introduction,
improvement and result, since now and again these treatments
fizzle or cause the reoccurrence of tumor cells [1 ]. Likewise, greater
parts of the disease drugs kill both harmful and ordinary cells in an
irregular way [2]. Many degenerative diseases of aging such as
brain malfunction, cataracts, cardiovascular diseases and cancer,
are generated by the over production of free radicals inside the
body which is caused by oxidative stress. The free radicals and
receptive oxygen species are to be deactivated before they harm
cells. Further, by the unexpected increment in tl.re bacterial
obstruction against numerous anti-toxins [3], researchers have

. Correspondingauthor.
E-mail address: s.pvinay143@gn:ail.com (S.p. Vinay).
Peer review under responsibility of Vietnam National University, Hanoi.

looked into techniques to grow new successful antimicrobial op-
erators that beat protections of these microorganisms and that are
likewise cost effective [41. Subsequently, selective medications,
which are less lethal, eco-accommodating and cheap, should be
investigated. The present work deals with Au Nps that exhibit
effective cytotoxicity against prostate cancer (PC-3) cells. The level
of cell was essentially diminished by expanding the concentration
from 20 to 100 pgiml

A tree, called Elaeocarpus ganitras, is an enormous evergreen
expansively leaved tree whose seeds are customarily utilized for
petition globules in Hinduism. The seeds are called Rudraksha, or
Rudraksh [5]. E gonifrus seeds are usually found in the foothills of
icy Himalayan Mountains in South-East Asia, the Australian part of
New Guinea, lndonesia, Nepal, Hawaii, and Guam. E. ganitrus trees
are rarely found in South India [6]. Even if found, they usually do
not yield E. ganitrus seeds. However, two E. ganitrus trees in Udupi
I(akkunje Garodi yield E. ganitrus seeds during the whole year. The
seeds are secured by an external husk of blue shading when they
are completely ready, and, therefore, are otherwise called blueberry
dors [7.81.

http5 :ildoi.orgll 0.1 0'l6ij jsamcI.2020.09.008
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Summarlr
Nowadays, securily and data access control are some of the major concerns in
the cloud storage unit, especially in the medical field. Therefore, a security-

aware mechanism and ontology-based data access control (SA-ODAC) has

been developed to improve security and access control in cloud computing.

The model proposed in this research work is based on two operational

methods, namely, secure awareness technique (SAT) and ontology-based data

access control (ODAC), to improve security and data access control in cloud

computing. The SAT technique is developed to provide securify for medical

data in cloud computing, based on encryption, splitting and adding files, and

decryption. The ODAC ontology is launched to control unauthorized persons

accessing data from storage and create owner and administrator rules to allow
access to data and is proposed to improve security and restrict access to data.

To manage the key of the SAT technique, the secret sharing scheme is intro-
duced in the proposed framework. The implementation of the algorithm is per-

formed by MATLAB, and its performance is verified in terms of delay,

encryption time, encryption time, and ontolory processing time and is com-

pared with role-based access control (RBAC), context-aware RBAC and

context-aware task RBAC, and security analysis of advanced encryption stan-

dard and data encryption standard. Ultimately, the proposed data access con-

trol and security scheme in sA-oDAC have achieved better performance and

outperform the conventional technique.

KEYWORDS

advanced encryption standard, cloud computing, data encryption standard and security-aware
ontology access control, ontology data access control

1 I INTRODUCTION

Cloud computing technology is an advanced paradigm ID network, and its fast growth demands on numerous applica-
tions and services in the networking field.r The advantage of this technology is that it can be accessed from any loiation
in the work at any time. Infrastructure as a service model elaborates the cloud model to provide services such as online
storage and data seryers.2 Involvement of cloud computing in the business sector promotes the business to make
economic benefits and market demands of the products.3 Ontology is another set of paradigm in cloud computing that
has the specified features such as a representation of knowledge as a form of formal and structured. It is an optimal tool
that provides potential logical interfaces that are purely based on a weil distinct set of data and knowledge.a The tool

wileyonli nelibrary.com/joumal/dac
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Fosaprepitant dimeglumine (Fig. 1) is an antiemetic drug
for intravenous operations. It is distributed as a sterile, lyop-
hilized powder in a sealed vial under the brand name 'EMEND'
for injection by Merck and Co., Inc. When f<rsaprepitant tbr
injection is administered intravenousiy this quickly converted
to aprepitantin the human body. Aprepitant is antagonist (selec-

tive) of mankind substance P/neurokinin-1 (NKr) receptors.

Fosaprepitant for injection, blended with various antiemetic
agents, is identified in adults for the control ofacute plus delayed

nausea as well as vomiting concemed with initiaUrepetitive
courses of high emetogenic cancer chemotherapy (HEC) asso-

ciated with high-dose cisplatin and for avoiding delayed nausea

plus vomiting related with initial and repeat courses of moderate

ernetogenic cancerous chemotherapy (MEC) Il,2l.
In the synthesis, aprepitant is used as the initial raw material,

which reacts with tetrabenzyl pyrophosphate in anhydrous
tetrahydrofuran with sodiurn hexarnethyldisilazide as a base

to obtain dibenzyl esterintermediate. Abenzyl group of dibenzyl
ester is rernoved in anhydrous methanol to generate a single-
benzyl ester intermediate, which is hydrogenated to remove a
remaining benzyl group and salified with meglumine to obtain
fosaprepitant dimeglumine. Fosaprepitant dimeglumine is
highly hygroscopic and strenuous for purification. Hence,

rnultiple organic solvents belong to ICH Class II and Class III
(methanol, ethanol, acetone, isopropyl alcohol, dichloro-
rnethane, rnethyl rea-butyl ether, ethyl acetate, tetrahydrofuran,
cyclohexane and toluene) have been used in the purilication
process ofthe drug substance [3,4].

These processes related to organic solvents which cannot
be removed and controlled completely during the synthesis.

Thus, monitoring of these residual organic solvent impurities
in the drug substance is mandatory according to regulatory
requirements to ensurehuman safety [5-7]. From the literature
survey, it reveals thus fzu, there is no specific rnethodology
reported to determine these residual organic solvent impurities
in fosaprepitant dimeglumine drug substance. Generally, in
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A proficient and distinct methodology is e.stablished tbr the quantilication of multiple residual organic solvenf impurities iu tbsaprepitant

dimeglumine drug substance by gas cliromatography with headspace sampler (HS-GC) and llame ionization detector (FID). Chromatographic

separation was executed on a fusetl silica dimethr lpol; siloxane cupillary colurru (HP- | ; USP G2 phu;e having dirrensions, 60 m length

* b.53 -rn dia & 5 gm film thickness). The valithtion of optimized rnethod wls crried out in accordance with relevant valiclation

pduciples. The autheuticated procedure was noticed to he specific, precise, linear, accurate, robust and rugged witlr concetttrltiou rungiug

fronr lowcst quantification lcvcl (LQL) to 2007c spccification lcvcl for cach rcs.idual organic solvcnt iurpurities (nrcthanol, cthanol, acctonc,

isopropyl atcohol. dichlorometheurc, methyl tert-butyl eLher, ethyl acetate, tetrahydrofuran, cyclohexane and toluene). The established

technique was productively uset'u1 to determine the residual solvent irnpurities in fosaprepitant dimeglumine.

Keywords: Fosaprcpitant dimcgluminc, Rcsidual solvcnt inrpuritics, Gas chrornatographl.
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Abstract

An effectual and stability signifying technique has been validated for the quantitative verification
of degradation products in Remdesivir lnjectable pharmaceutical products by employing high-
performance liquid chromatography with ultraviolet detector. The process was optimized by
using an octyldecylsilane chemically bonded column (Kromasil KR100-5 C18; USP Ll phase) with
dimensions; 250 mm length x 4.5 mm inner diameter and S-pm particle size. The method was
validated as per lnternational Conference on Harmonization and other current regulatory guidelines
for analytical method validation. The anticipated process was found to be robust, accurate, specific,
linear, precise, stable and rugged in the concentration ranging from quantification level to 200%
of the specification level of specified and unknown degradation impurities. The technique was
effectively applied to analyze degradation products in Remdesivir lnjectable drug products.
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lntroduction

Remdesivir is a white to an oIf-white crystalline powder, having
molecular formula and weight C27H35N5OgP and 602.58 g/mol
correspondingly (Figur'c I ).

Remdesivir is an adenosine triphosphate analog by irnpending

antivirus activity versus a diversity of RNA virus/s. Remdesivir is

a carboxylic ester ensuing frorn the condensation of the carboxy
group of N-t(S)-([(2R,3s,4R,5R)-5-(4-aminopyrrolo lz,l-fl U,2
,41 triazin-7 -yl) -5-cyano3,4dihydroxyter rahydrof uran-2-yllmethoxy)
(phenoxy)phosphoryll-L-alanine with rhe hydroxy group of 2-

ethylbutan-L-ol. Upon administration, Remdesivir, being a prodrug,
is metabolized into its active form GS-441524 (L). Remdesivir is

an antiviral drug discovered by Gitead Sciences in the brand name
Veklury to combat the !7est African Ebola viral pandemic in 2010.
Also, it exhibits activity against the hemorrhagic fever Marburg virus
(MARV), the Middle East respiratory syndrome-related coronavirus

(MERS-CoV). Remdesivir is also being examined as a potential

treatment to (severe acute respiratory syndrome coronavirus 2

[SARS-CoV-2.j) for COVID-19 (2-8). Remdesivir was granted a

Food and Drug Administration disaster utiliry authorization on 1

May 2020 (9). The literature survey reveals that thus far Avataneo

and companions examined the analysis of Remdesivir (its metabolite
GS-441524) by employing the U[{PLC-M}MS technique (10).

Hence, there is a noteworthy requirement for a specific methodology
for the quantirative estimation of Remdesivir and its degradation

products in Remdesivir lnjectable products.

Some of the articles referred in which the authors worked on
complex degradation products of diffcrent antiviral drug products
using liquid chromatographic techniques (1 1-1 3).

This paper outlines a typical permanence demonstrating reverse

phase high-performance liquid chromatography (RP-HPLC) tech-
nique to quantify Remdesivir degradation products in Remdesivir

Injectable drug products. The proposed technique was validated in
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A SIMPLE GAS CHROMATOGRAPT{Y METHOD FOR THE
QUANTITATIVE DETERMINATION OF RELATED IMPURITY

(1,4-BUTANEDIOL) IN BUSULFAN DRUG

H. Ramakrishna Reddyl'2'8, S.R. Pratap3'4, N. Chandrasekharl'2
and S.Z.M. Shamshuddinl'3

lResearch and Develop*.r, aTffirrrrffi,ilHrrniversity,Coimbatore-64 1 046,

2Research and Development Centre, Department of Chemistry, Shridevi Institute of Engineering
and Technology, Tumkur-S7 2106, Karnataka, India
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aChannabasaveshwara Institute of Technology, Gubbi, Tumkur Dist-5722l6, India
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ABSTRACT
A competent and significant technique has been established for the quantification of related impurity (1,4- Butanediol)

in Busult'an Drug by employing Gas Ckomatography fumished through Flame Ionization Detector (FID), and auto

liquid sampler. Chromatographic separation accomplished on a capillary column with specihcations; DB-l phase

having 30 m length,0.53 mm i.d. and2.65 pm thickness ofthe filrn. The methodology was validated following relevant

regulatory guidances. The technique proposed was noticed to be accurate, specific, robust, stable, linear, precise, and

rugge<l with concentration ranging from Lowest Limit of Quantitation (LLQ) level to 200o/o of tbe specification limit
for 1,4-Butanediol.
Keywords: Busulfan, 1,4-Butanediol, Related Impurity, Gas Chromatography, a*i11?r?rrffi."*.,vot.14,No.2,2021

INTRODUCTION
Busulfan is formed by the reaction of Butanediol and Methane sulfonyl chloride in the presence of a suitable
alkalizing agent and a solvent. It is a crystalline white powder, having CHiSOzO(CHz)aOSOzCHt as

molecular formula and MW of 246. Busulfan is used for the medical treatments of chronic myeloid
leukemia as well as a potent alkylating agent.r Presently, Busulfan drug formulations are available in the

market as 'Myleran', a white film-coated oral tablet having 2mg of Busulfan, and 'Busulfex' an intravenous
injectable solution having 6mglmL of Busulfan in l0 mL single vial.2 To meet the pharmaceutical

regulatory body's guidelines, it is obligatory to monitor 1,4-Butanediol impurity in Busulfan products.3a

1,4-Butanediol is a related compound of Busulfan and is considered as one of the hydrolytic degradants as

per the available literature.s Literature survey reveals thus far, there is no specific method for the

quantification of l,4-Butanediol in Busulfan drug products and it is not available in any of the

pharmacopoeia official monographs.Glr
Hence, the easiest and specific technique by Gas chromatography with Flame Ionization Detector to
determine l,4-Butanediol in Busulfan drug was developed and validated.

EXPERIMENTAL
Chemicals and Standards
GC grade I ,4 Butanediol, Acetonitrile and Acetone with purity of almost 9 9 .90/o were procured from Merck.

Instrumentation and Chromatographic Conditions
The analysis was executed by adopting Gas Chromatography fitted with a Flame Ionization Detector
(Agilent make7890A). Introduction of Samples via Split less/Split injection port and detected by FID. For
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