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ABSTRACT

The aim of the methad is to develop an analvtical procedure for the determination of Clofarabine in Pharmaceutical
Formulations. The analytical procedure for determination of Assay in finished product of Clofarabine Injection, Imginl, is
an In-House procedure. The Chmuwtplr system consisted of a Shimad=u Class VP Binary pump LC-104Tvp, SIL-
10ADvp Auto sampler. CTO-104vp Column Temperature Oven, SPD-10Avp UV-Visible Detector. All the components of
the sysiem are controlled using SCL-10.4vp System Controller. Data acquisition was done using LC Solutions software.

KEYWORDS: Clofarabine, HPLC, Method Development, Validation, ICH Guidelines
INTRODUCTION

Clofarabme is & purinc nucleoside analog mdicated for treatment of relapsed or refractory acute lymphoblastic leukacmia
(ALL) in children [1].The drug is also increasingly used, outside of its Food and Drug Administration (FDA) approved
indication, for treatment of relapsed or refractory acute myeloid leukemia (AML) in adults {2]. It acts by inhibiting DNA
synthesis, the enzyme ribonucleotidercductase and repair and activation of mitochondrial repair processes [3]. We recently
observed a case of acute kidney injury (AKI) associated with clofarsbine treatment. We conducted & review of the
literature and wtilized the Food and Drug Administration Adverse Event Reporting System (FAERS)4] to identify
spentancous reporting of renal adverse events with this drug.

Clofarabine administered intraperitoncally had significant activity agwinst 3 wide varicty of human tumour
xenografts implanted snbcmmmlyinnlhmnudeormcunhnnd' mmune deficiency mice [5]. Moderate w
exccllent sensitivity to tumour growth delays were scen in all cight human colen tumours, three out of four human renal
tumours, all four non-small-cell lung tumours, and all three prostate tumours. This spectrum of widespread anticancer
activity has been confirmed by other mvestigators in human tumour xenograft models in mice [6). The anticancer activity
of clofarabine was dose- and schedule-dependent, and greater astitumour activity was associated with more frequent
adminstration [7].Clofarabine is a second generation purine nucleoside analog with antincoplastic activity. Clofarabine is
phosphorylated intracellularly to the cytotoxic aciive $-triphosphate metabolite, which inhibits the enzymatic activities of
ribonucleotidereductase and DNA polymerase, resulting in infibition of DNA repair and synthesis of DNA and RNA [8-
10]. :
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Analytical Development Procedure for Determination of Assay in Finished
Product of Bendamustine Hydrochloride in Bendamustine Hydrochloride
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Abstract

Hydrochloride was evaluated as per the guidelines of ICH Q2 (R1). The method was validated for the
dcluminutionofAmyhﬁnidwdpmdmufﬂuﬂammﬁueﬂydmdﬂuidehjcﬁionmd&cmthodmﬁdﬁim

Asayinfmish:dpmdwofﬂcmhnmmliy&mhlmide Injccﬁm(ﬁmglmL)xndlh:nnplrsmmd)‘md
for test item concentration by High Performance Liquid Chromatography.

Keywords Bendamustine Hydrochloride, Validating the Assay, High Performance Liquid Chromatography,
ICH Q2 (RI)

Introduction

three pharmacophore moicties: the bis-2-chlarocthylamine alkylating group, a benzimidazole ring serving as a
pwﬁnhunﬁmic(m;mngpm&kn&mimcf&culmdlhayﬁclddddccbﬁuto'mﬂuscwnn:r
solubility [4-6). The drug has also demonstrated clinical activity in breast cancer [7-8] and small-cell lung
cancer
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Introduction s
Bendamustine was carcinogenic in mice. Aﬂcg intraperitoneal injections at 37.5 mg/m‘!day
(12.5 mg/kg/day, the lowest dose tested) and 75 mg/m’/day (25 mg'kg/day) for four days, peritoncal

sarcomas in female ABfjena mice were produced. Oral administration at 187.5 mg/m /day (62.5
mgkg/day, the only dose tested) for four days induced mammary carcinomas and pulmonary
adenomas. Bendamustine is a mutagen and clastogen. In a reverse bacterial mutation assay (Ames
assay), bendamustine was shown to increase revertant frequency in the absence and presence of
metabolic activation. Bendamustine was clastogenic in human lymphocytes in vitro, and in mlzbonc
marrow cells in vivo (increase in micronucleated polychromatic erythrocytes) from 37.5 mg/m , the
lowest dose tested.

It acts as an alkylating agent causing intra-strand and inter-strand cross-links between DNA
bases. After intravenous infusion it is extensively metabolised in the liver by cytochrome p450. More
than 95% of the drug is bound to protein ~ primarily albumin [1-3]. Only free bendamustine is active.
Elimination is biphasic with a half-life of 6-10 minutes and a terminal half-life of approximately 30
minutes [4-6]. It is climinated primarily through the kidncys. Combination therapy with bendamustine
and rituximab has demonstrated superior efficacy to a standard rituximabcontaining chemotherapy
regimen in patients with previously untreated indolent B-cell non-Hodgkin lymphoma, and it is currently
being compared against the standard first-line regimen in CLL: fludarabine, cyclophosphamide, and
rituximab. Ongoing and planned studies are evaluating new strategics in which bendamustine is being

-

combined with existing agents and with novel therapics to optimize use in different clinical settings [7-

Impaired spermatogenesis, azoospermia, and total germinal aplasia have been reported in male
paticnts treated with alkylating agents, especially in combination with other drugs. In some instances
Spermatogencsis may return in patients in remission, but this may occur only several years after
mtensive chemotherapy has been discontinued. Patients should be wamed of the potential risk to their
reproductive capacitics.
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Prediction of Chemical Speciation of Essential Metal ion Complexes of
L-Tyrosine in Ethylene glycol and Dimethylformamide media
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ABSTRACT

Chemical speciation of complexes of Cofll), Nifll) and C, u(tl) with L-tyrosine has been
studied spectrophotometrically. The complexations were carried out ar different pH ranges at the
wavelengths of respective complexes. The stoichiometries of the complexes were determined
using Job's continuous variation method and the value was found to be 1-2 metals to ligand
ratio. Stability constant values were calculated using the continuous variation method. The
complexes were found to be stable over the pH range used as there was slight change in the
color intensity and absorbance values.

Keywords: Cobal(im), Nickel(II), Copper(I1), Spectrophotometry, Stability constants, Toxicity.
INTRODUCTION

The supplementation of feed with L-tyrosine is efficacious m cases where high
requirements for tyrosine as a melanin precursor occur. This has been demonstrated in cats for
intensively coloring the coat, L-Tyrosine may also have the potential to intensify the
pigmentation of the coat/plumage of other species, but limited evidence is available [5].

L-Tyrosine is usually absorbed in the proximal small intestine. Any L-tyrosine reaching
the large intestine is decarboxylated to tyramine, a biogenic amine, in the human gut. Inadequate
degradation (dctoxification) of formed tyramine by the gut monoamine oxidases can lead to
tyramine entering the systemic circulation. Tyramine acts as a vasopressor [6-7]; it is known to
be a cause of migraine headaches in humans [8]. Very recently, for a single oral administration in
healthy individuals, a no observed adverse effect level (NOAEL) of 200 mg tyramine/person has
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Development and Validation of an Analytical HPLC
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Abstract

The present study was conducted to develop and validate an analytical procedure for the
determination of Busulfan in Pharmaceutical Formulations. The analytical test atiribute
Busulfan was evaluated as per the guidelines of ICH Q2 (R1). The method was validated Jor the
determination of Assay in finished product of Busulfan Injection and the method validation
parameters were evaluated for the analytical test aitribute Busulfan meets the acceptance
criteria. The results obtained were within the specified limits thus, this method was used Jfor the
determination of Assay in finished product of Busulfan Injection (6mg/mL) and the samples were
analyzed for test item concemtration by High Performance Ligquid Chromatography.

Keywords Busulfan, Validating the Assay, High Performance Liguid Chromatography, ICH
O2 (R1)

INTRODUCTION

Busulfan is an antincoplastic agent with a cell-cycle nonspecific alkylating action (unlike
that of the nitrogen mustards) that has a sclective depressant action on the bone marrow. In small
doses, it depresses granulocytopoiesis and to a lesser extent thrombocytopoiesis, but has little
effect on lymphocytes. With larger doses, severe bone-marrow depression eventually ensucs [1-
4]. Intravenous administration of busulfan to rats for 1 year was reported to induce a variety of
tumours in male rats, but the experiments could not be evaluated due to incomplete reporting [5-
6].

population [8-10]. Busulfan utilization has undergone dramatic progress in hematopoietic cell
transplant (HCT) since its initial approval in 1954 [11]. Busulfan is an alkylating agent originally |
used in chronic myelogenous leukemia {CML), but it has progressively been recognized as a
potent mycloablative agent in preparative regimens for hematopoietic cell transplantation (HCT)
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Abstract

The prescat study was conducted to validate an analytical procedure for the Quantification of Busulfan in Pharmaceutical
Formulations, The analytical test attribute Busulfan was cvaluated as per the guidelines of ICH Q2 {R1). It is a new simple,
dccurate, precise and reproducible HPLC method has been developed for the estimation of Busulfan (1.4-butancdiol
dimethancsulfonate) in its mject able dosage. Thus, the proposed HPLC method can be successfully applicd for the routine quality

hmmmpmdru&cqﬁhm(ﬂ. Noledydoestﬁemdnccddusiug ﬁtqmyyiclddimctdmgcmuv'mphnh:bo

decreases yl‘cmusqudredwprq:ntﬂnWldnﬁxmﬁwnfmtimdujiy.wjunmcepaduy.lnpaﬁnﬂu.
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This drug used in study of platelet-transported scrotonin in liver reconstruction [6]. Tonicity which includes interstitial
.hpapwmmvmmlmiwdkme,mmwmmg:}mn-ﬂ_ Recently, intravenous

chmt:riﬂiu%hﬁwldbccmidemdmkwwy. Precision. Repeatability, Intermediate Precisi ificity, Detection
Limit. Quantization Limit, Lincarity, Range[12-13]. - S
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ABSTRACT

A new simple, accurate, precise and reproducible HPLC method has been developed for the estimation
of Busulfan (1,4-butanediol dimethanesulfonate) in its injectable dosage. A mixture water, acetonitrile and
tetrahydrofuran at 30:65:5 (V/V/V) ratios were prepared and used as n ;"I‘he method was validated
as per the ICH guidelines. The method was validated for the .
Busulfan Injection and the method validation parame
Busulfan meets the acceptance criteria -
was used for the determi of A
HPLC method can be success! :
Keywords: HPLC, Busulfan, valida

the specified limits thus, this method

fan Injection (6mg/mL). Thus, the proposed
trol analysis of formulations.

ion o (S5

‘QN’W/

PRINCIPAL

#.VR. DEGREE COL.

Shramika Nagar, Gaiu-
VISAKHAPATNAM 530




10SR Journal of Applied Chemistry (IOSR-JAC)
€-ISSN: 2278-5736 Volume 14, Issue 3 Ser. I (March. 2021), PP 13-19
www. iosrjournals.org

Development of analytical procedure for the determination of
Bendamustine Hydrochloride in Pharmaceutical Formulations
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Abstract

The aim of the method is to develop analytical procedure Jor the determination of Bendamustine Hydrochloride
in Pharmaceutical Formulations. The analytical procedure for determination of Assay in finished product of
Bendamustine Hy i m&m«mlﬁﬂmﬂoﬁdefwiq«ﬁauZSMgwIMMgprrviali:anfn-
House procedure. The method shall be validated for the System precision, Method precision and Intermediate
precision. The Chromatographic system consisted of a Shimad=u Class VP Binary pump LC-104Tvp, SIL-
104Dvp Auto sampler, CTO-104vp Column Temperature Oven, SPD-104vp UV-Visible Detectar. All the
components of the sysiem are controiled using SCL-10Avp System Controller. Data acquisition was done using
LT Solutions software.

Date of Submission: 01-03-2021 Date of Acceptance: 14-03-2021

L. Introduction

In order promote a good public health, validation of analytical procedures is done to ensure quality,
safety and cfficacy of therapeutic drugs used for public health. It's very important to determine the content of
Active Pharmaceutical Ingredient or drug content in the presence of excipients, Impuritics or various inert
substances that originate from raw materials, key starting materials, intermediates, byproducts, manufacturing
process steps, unpumbesthalnfutmeddwmgch:gmnpmnmmlmdegndnm impuritics ctc but not
limited to. The validation of analytical procedures is done in order 10 assure that drug formulations are prepared
in a most cfficicnt and cost effective manrier.

m&m:hmmu-mmumgmmmwh
chlorambucil, which has been claborated in 1962 in the former German Democratic Republic, and since its very
clinical introduction in 1969 has been used exclusively in this country up until the reunion of Germany [1-3].
Bmdmﬁhﬁmhh«hmghﬁMnMﬂy@@dM@sMw&mﬂmmm
three pharmacophore moietics: the bis-2-chlorocthylamine alkylating group, a benzimidazole ring serving as a
purine base mimic (suggesting possible antimetabolite effects), and a butyric acid side chain to increase wat
solubility [4-6). The rapid degradation of the drug in serum and the extensive liver metabolism umpair its
eytotoxic action within a short period of time, necessitating application of relatively high doses [7].

Bmdum:inebeui:glhemchwndakldlﬂmﬁmq:icmediuﬁmmdhdwtmd
chronic lymphocytic leukemia, multiple myeloma, and non-hodgkins lymphoma. Bendamustine is a white,
watersoluble microcrystalline powder with amphoteric properties. It acts as an alkylating agent causing intra-
strand and inter-strand cross-links between DNA bases. Afier intravenous infision it is extensively metabolised
in the liver by cytochrome p450 [8-12).

il.  Experimental
Materials:
The following material (chemicals and reagents) were used for the preparation of solutions.
Chemicals:

Trifluoroacetic acid AR Grade (Merck Lid)
Acetonitrile : HPLC Grade (Merck Lid)
Hydrochloric acid : AR Grade (Merck Lid)
Water : HPLC grade (Milli Q)
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the range of 96% to 102% of the specfication lmits,
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1  Introduction
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Novel Method for the Determination of Assay in finished
product of Bendamustine Hydrochloride in Pharmaceutical
Formulations with High Performance Liquid Chromatography

Ch. Venkata Kishore', V.Tejeswara Rao?, K. Swamy Sekhar', K.Raghu Babu™

'Department of Chemistry, AUEC (4), Visakhapatnam.
*Department of Chemistry, MVR College, Visakhapatnam, Andhra Pradesh 530045.India.

ABSTRACT

In this context, Assay procedures are intended to measure the analyte present in a given
sample. The assay represents a quantitative measurement of the major component(s) in the drug
product. The method was validated as per the ICH guidelines Apart from these C. hromatographic
parameters like resolution, capacity Jactor, separation factor, column efficiency and peak
asymmetry should also be the ideal for estimation. The analytical procedure for determination of
Assay in finished product of Bendamustine Hydrochloride in Bendamustine Hydrochloride Jor
injection 25 mg and 100 mg per vial is an In-House procedure.

Key words: Bendamustine Hydrochloride, HPLC, ICH Q2 (R ), Recovery
1. INTRODUCTION

The cytotoxic agent bendamustine (BM) hydrochloride (Cytosans, Treandas,
Ribomustins, IMET-3393; ZIMET-3393) is a multifunctional alkylating agent with a purine-like
ring system and a novel mechanism of action.

TREANDA contains bendamustine hydrochloride, an alkylating drug, as the active
ingredient. The chemical name of bendamustine hydrochloride is 1Hbenzimidazole-2-butanoic
acid, S-ﬁiﬂz-dﬂomahyl)mﬁnu]-l-mcmyl-, monohydrochloride. Its cmpirical molecular
formula is C15H21CLN: 05+ HCI, and the molecular weight is 394.7. Bendamustine hydrochloride
contains a mechlorcthamine group and a benzimidazole heterocyclic ring with a butyric acid
substituent, and has the following structural formula:
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AN EFFICIENT SYNTHESIS OF 2,4, 6 TRI ARYL PYRIDINES USING AMMONIUM
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ABSTRACT

KEYWORDS
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b %

Krohnke 2, 4, 6-Triarylpyridines (TAPs) are efficiently synthesized by using various reactants with ammonium
carbonate in water under sealed conditions. Using this protocol, Krohnke pyridines (4a-4q) are prepared in higher
yields and purities than with other methodologies without the use of a catalyst or an organic solvent.

Sealed conditions, Ammonium carbonate, Water and 2. 4, 6-Triarylpyridines.
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INTRODUCTON

Organic transformations in water without using
hazardous reagents or solvents are of considerable
interest, because of its environmental accepiability,
abundance and low cost'. Pyridines derivatives
represent an important class of six-membered
heterocycles widespread in a number of biologically
active natural products” and pharmaceutical drugs”.
They have noticeable applications in many fields of
chemistry’. In particular 2, 4, 6-triarylpyridine is of
immense interest because of its unique position in
medicinal chemistry®, such as topoisomerase 1 and
II inhibitory activity, cytotoxicity® against several
human cancer cell lines” antitumor activity®. Recent
studies providing impetus for further studies in

October ~ December 357

o S

(& H '
2

PRINCIPAL £
cOLLE -
‘.V-R- DE&ES. Ga;llv‘r-rlu-;]

i

[ Nag = N
sm:ﬁ:lanmﬂm“' :
\AL

)

B




International Journal for Research in Applied Science & Engineering Technology (JRASET)
ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.429
Volume 8 Issue X11 Dec 2020- Available at www. ijraset.com

Review on History and Evolution of N anoparticles
and Applications in Various Fields
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Abstract: One of the most exciting innovations of the 2Ist century is nanotechnology. Nanoscience is a combination of physics,
materials science, and biology that deals with atomic and molecular scale. The top-down approach includes the breakdown into
nanosized structures or particles of bulk material. The "bottom-up’ is the alternative approach, which has the opportunity to
produce less waste and also more economically. By using nutural asbestos nanofibers more than 4,500 years ago, humans have
already manipulated ceramic matrix reinforcement The synthesis of a collvidal Au nanoparticle solution was reported by
Michael Faraday in l”Zw&meﬂwMﬁWmhwnupﬁ&mMmm&ﬁﬂmm
of nanomterials in the scientific arena. Cnrbonqudm:ﬁdlm&tﬁuqummﬁddofﬁmm
enjnuﬁngqhaeimmyq’m.dermmuinﬁeﬁdlafwmhndnhnnﬁby
mhﬁgthq&ﬁmojmmﬂimdcﬁmﬁmhgsfwaﬂdﬁudwuﬁnhmm

Keywords: Nanotechnology, top-bottom approach, drug delivery

L INTRODUCTION
A Greek prefix meaning 'dwarf’ or anything very smail is referred to as the prefix 'nano’ and represents one thousand millionths of a
meter (10-9 m). Wcihmﬂddiﬁhmﬁﬂcmmdmucludnmdedmhgyﬁunﬂchdhu. Nanascience is the analysis of structures
and molecules on nanometer scales ranging from 1 to 100 nm, and the technology that wses it is called nanotechnology [1] in
practical applications such as devices etc. The cvolution of nanescience can be traced back to the time in the Sth century B.C. of the
Greeks and Democritus, when scientists considered the question of whether matter is continuous, and thus indefinitely divisible into
smaller parts, or made of small, mdivisible and indestructible particles, now called atoms by scicntists,
One of the most exciting innoutimsofll:c!l'cmhiyisnmdachndugy. It is the ability to transform the theory of nanoscience to
uscful applications across the nanometer scale of observing, measuring, manipulating, assembling, managing and manufacturing
matter. "In the United States, the National Nanotechnology Initiative (NNI) describes nanotechnology as a nanoscale science,
engineering and technology (1 to 100 nm) where specific phenomena allow new applications in a broad range of ficlds, from
chemistry, physics and biology to medicine, engincering and clectronics™[2).
We should differentiate nanoscience and nanotechnology from each other. Nanoscience is a combination of physics, materials
science, and biclogy that deals with atomic and molecular scale material manipulation. while nanotechnology is the ability to
measure, manipulate, assemble, monitor, and generate matter on a nanometer scale. There are several reports available that have
given the history of nanoscience and technology, but no study is available that summarizes the revolutionary events of nanoscience
mdbdmdogyﬁunlhcbcgimiagaﬁhdpuiod.llhdiarh:hnpanmmwizcmckqminmcimmud
technology in order to fully understand their progress in this area.

1L THE CREATIVE PIONEERS OF NANOTECHNOLOGY
Richard Feynman, the American physicist and Nobel Prize laurcate, presented the idea of nanotechnology in 1959, Feynman gave a
lecture entitled “There's Plenty of Room at the Bottom" at the California Institute of Technology during the annual meeting of the
American Physical Society (Caltech). "Feynman hypothesized in this lecture, "Why can't we write the entire 24 volumes of the
Encyclopedia Britannica on the head of a pin? ', and identified the vision of the use of machines for building smaller machines,
down to the molecular level [3]. This new idea has shown that the theories of Feynman have been proven correct, and he is
considered the father of modern nanotechnology for these reasons. “In 1974, Norio Taniguchi, a Japanese scientist, was the first to
use and describe the term "nanotechnology” after fifteen years as: "nanotechnology consists mainly of the processing of material
scparation, consolidation and deformation by one atom or molecule®[4].
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ABSTRACT

A rapid and sensitive method has been developed for the determination of Fe(Il) based on
complexation reaction between the metal ion and 3.4,-dihydroxybenzaldehydethiosemicarbazone
(DHBTSC) in the presence of non-ionic surfactant Tween-80. The important parameters
affecting the analytical procedure were optimized. Absorption maximum for a temary complex
was noted at Amw 365 nm. The reaction was found to be rapid at room temperature and
abmbamcmminedconstamfornwmlhanZdh.ThemeﬂmdobeysBecr‘slawint}w
rangel3.96 to 97.73 ng /ml. The apparent molar absorptivity of 4.21x10° L mol” cm” and
Sandell’s sensitivity 0.013ng/ml. The effect of foreign ions was tested by taking a constant

concentration of metal ion and determining its concentration in the presence of > 100 folds in
excess of foreign ions. The method was successfully used in the determination of Iron(Il) in Leaf
sample. Second order derivative spectrophotometric methods were developed at A, 485nm for
the determination of Iron, which was more sensitive than the zero order method.
Keywords: Spectrophotometric Determination, Iron, 3 4-DHBTSC, Surfactant
Tween-80, Leaf sample
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Abstract:

A computer assisted pH-metric investigation has been carried out on the speciation of
complexes of Co(l), Ni(ll) and Cu(ll) with MSA and L-Dopa. The titrations were performed
in the presence of different relative concentrations (M:L:X = 1.0:2.5:2.5: 1.0:2.5:3.75:
1.0:3.75:2.5) of metal (M) to MSA (L) to L-Dopa (X) with sodium hydroxide in varying
concentrations (0-60% v/v) of DMF-water mixtures at an ionic strength of 0.16 mol L and
at a temperature of 303.0 K. Stability constants of the ternary complexes were refined using
MINIQUAD?TS. The species MLX, ML:X, MLX:H and MLXH: for Co(ll), Ni(ll) and Cull)
were detected. Influence of the solvent on the speciation was discussed based on the
dielectric constant of the medium. The stabilities of the mixed ligand complexes are discussed
in terms of the molecular structure of MSA and L-Dopa as well as the nature of the
metalion.The species distribution with pH at different compositions of DMF-water mixtures
and plausible equilibria for the formation of species were also presented. The bioavailahility
of the metal ions is explained based on the speciation.

Keywords: Mercaprosuccinic acid, Temary Complexes, DMF, Speciation
1. Introduction:

The temary complexes of ligands containing functional groups identical with those
present in enzymes find many application in analytical and biological reactions [1]. Temary
complexes with nitrogen- and oxygen-donor ligands show remarkably high stability |2-4].
Thiomalic acid, CHx(COOH)CH(COOH)(SH) is a potential tridentate ligand due to its three
ionizable groups viz., two carboxylic and one thiol. It has been used as antidote against
cadmium, mercury and arsenic poisoning [5]. Its magnesium complex has been used in the
treatment of rheumatic and bronchial disorders [6] and sodium gold (I) thiomalate has been
proved to be a potential drug for adjuvant arthritis [7]. Chelate formation with Zn(11), Ni(11)
and Cof(ll) was studied potentiometrically [8]. Lenz and Martel have made similar studies
with Ag(l), Co(ll),Hg(11), Zn(1I), and Ni(I1)|9], Reddy and Bhattacharya with TI(I), Ni(1l)
and Mn(1I) [10] and Mohanty and Patnaik with Mn(11),Ni(II), Zn(II) and Co(Il) |11]. Roselli
studied the reactions of thiomalic acid with several metal ions in different media and
concluded that the reactions of Co(ll) and wranyl ions are of analytical interest [12].
SenSarma has studied the analytical applicability of this acid on the basis of its complexation
reactions [13].
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Abstract

The ternary systems of Co(ll), Ni{ll), and Cu(ll) complexes with Mercaptosuccinic acid as Primary Ligand and 1,
10-Phenanthroline as Secondary Ligand are investigated. The stability constants of the complexes were
determined pH metrically in Dimethyiformamide medium at 303K and / = 0.16 mol/L NaCl. The predominant
species detected are MLX, ML:X, MLXH and MLX:H. Models containing different numbers of species were refined
by using the computer program MINIQUAD7S. The best-fit chemical models were arrived at based on statistical
parameters. The relative stabilities of the ternary complexes and species distributions of all complexes in solution
were evaluated.

Keywords: Mixed-Ligand; MSA, Phen; Ph Metric Studies; Stability Constants.
Introduction

The dicarboxylic reductant, 2-mercaptosuccinic acid (MSA), has three species existing in solution with different
charges over the pH range. It may exist as doubly or singly protonated form, or as the dianion having the two
carboxylates deprotonated [1]. MSA is an important chiral multi-functional intermediate in organic chemistry
and has been widely employed in the synthesis of various biologically active sulfur containing compounds such
as antileukemic, spirofindoline-3,2_-thiazolidine]-2,4-diones (2], and the anti-microbial [3] and antitubercular [4]
4-thiazolidinones. More recently, it has been used in the synthesis of the novel polyanionic inhibitor of HIV and
other viruses [5]. The -SH functional group of the latter species remains unionized. 1,10-Phenanthroline (Phen)
is a bidentate ligand, and it forms strong complexes with many metal ions. Due to hydrophobicity of aromatic
fings in Phen, the solubility of the neutral species is low in water which remarkably increases in organic solvents
and also in aqua-organic mixtures. Phen has been reported to be biologically active either alone or in the
presence of metal ion.

Small quantities of mineral elements occurring in both plant and animal tissues are called as trace elements. A
trace element is considered as essential for both man and animal life if it meets the listed conditions: i) it is
present in all healthy tissues, ii) its concentration from one species to the next is fairly constant, iii) depending
on the species studied, the amount of each element has to be maintained within its required limit if the
functional and structural integrity of the tissues is to be safequarded and the growth, health and fertility to
remain unimpaired, iv) its withdrawal induces reproducibly the same physiological and or structural
abnormalities and v) its addition to the diet either prevents or reverses, the abnormalities [6]. Several trace
elements are known to fulfill these criteria, of which the most well known are iron, zinc, manganese, selenium,
chromium, copper, cobalt, nickel, molybdenum and iodine. Many of them act as catalysts in many enzymatic
functions called as metalloenzymes [7].

Cobalt is essential for the production of red blood cells. No metal ion antagonism involving cobalt has been
reported, and na ion other than cobalt has been found in nature complexed with the Corrin ring. The effects of
cobalt and manganese on some enzymes in the rat liver were studied [8]. Nickel was first suggested to be an
essential element in 1936. Nickel is widely distributed in nature, forming about 0.008% of the earth's crust.
Water-insoluble nickel compounds may dissolve in biological fluids [9). Copper is found in certain foods in a
greater quantity such as meat, eggs, poultry, nuts, seeds and grains. The human adult requirement is 2 mg/d

[10]. The adult human body contains 100-1sq mg of capper.
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Chemical Speciation of Mixed-Ligand Complexes of
Co(II), Ni(II) and Cu(II) with MSA and L-Dopa in
Acetonitrile -Water Mixtures
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Abstract: A computer assisted pH-metric investigation has been carried out on the speciation of complexes of Co(1l), Ni(Il)
anllCl(l!)wﬂhMﬂm%mm&umpﬂmuﬁh&epmeddﬂfamwﬁnmmﬁou
(M:L:X = 1.0:2.5:2.5; 1.0:2,5:3.75; 1.0:3.75:2.5) of metal (M) te MSA (L) to L-Dopa (X) with sodium hydroxide in varying
concentrations (0-60% v/v) of acctonitrile-water mixtures at an ionic strength of 0.16 mol L+ and at a temperature of
303.0 K. Stability constants of the ternary complexes were pifined using MINIQUAD?S. The species MLX, MLX,, MLX,H
and MLXH; for Co(11), Ni(Il) and Cu(ll) were detected lueneg of the solvent on the speciation was discussed based on
the diclectric constant of the medium. The stabilities ligand complexes are discussed in terms of the molecular
structure of MSA and L-Dopa as well as the nafi . The species distribution with pH at different
compositions of acetonitrile—water mixtures ang formation of species were also presented. The
bioavailability of the metal ions is explained b b

gh specific chemical species
actions but not just the total
p the study of the chemical

nigtions of these particular species are importag
concentration of the metal ifithe system. Heng : attention has b

Mercaptosuccinic acid (M8 hyomalic acid { HOQES L rboxylic acid gdptaining a thiol functional
instead afan OF in l- __..l " narta B ound wiill vﬁ '! ll'lll iulht

L-3, Parkinson's disease since it is a helpful
neurotransmitter. L-Dopa 1s easi nverted donan : cgarboxylase during passage through the intestine
and liver, and accordingly “a small percentage o ¢ 3 1ni mount of dopa becomes available for transport
to the brain [6].

Cobalt complexes have gaincd importance for their appligahility in the bifilPgical ficld [7-12]. In the race of synthesizing new drugs,

ientific community due to their therapeutic uses as tumor

, antimycobacterial [16], antiischacmic [17], antiviral [18],

imaging agent [13], antitumor [14). transpont protein transfétging i 6. iviral |
i 1]. anti-inflammatory activities [22] and as metabolic modifier

?z‘l{nnsiﬁc [19], antithrombolytic [20], enzymatic -

Niclu:li:usedinauideuﬁetyofm:ﬂurgimlpmcmsmhuckcmphﬁngmdalbypmdmﬁmwllsinni:irl cadmium
Mmh.ﬁui&uitphysnwcﬂdeﬁmdmieinlb:ﬁohgﬁdsyﬁmmdplm [24-26] Nickel is necessary for the biosynthesis of
lhchydromsc,cubonmmmxidcbhydmgmnnﬂ?]m&fmdinlmbcrofmdfhanwimAnickcltcuapyrmlecoenzymc.
Cofactor F430. is present in the methyl coenzyme M reductase, which powers methanogenic archaea [28]. One of the carbon
monoxide dehydrogenase enzymes consists of an Fe-Ni-8 cluster (29] .Urcase from jack beans and several specics of plants is also
a nickel protein. Tbephmmymcutuﬁc:memymcﬁmasﬁﬂsinlhchydmlysisofmeumimnickdThescplnntmzym
systems can affect animals via the microbiological digestion of food in the rumen. Low nickel offers reduce growth, this is
particularly true of intra-uterine development. Nickel deficiency is accompanicd by histological and biochemical changes and
reduced iron resorption and leads to ancmia. lts deficiency also results in lower activities of different dehydrogenases and
transaminases and, affects carbohydrate metabolism, Nichcicmhwminqnclonlmmhulthlhmnghinfccﬁmsdbmusaﬁsing
from nickel dependent bacteria [30].
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ABSTRACT

A rapid and sensitive method has been developed for the determination of Fe(II) based on
complexation reaction between the metal ion and 3.4,-dihydroxybenzaldehydethiosemicarbazone
(DHBTSC) in the presence of non-icnic surfactant Tween-80. The important parameters
affecting the analytical procedure were optimized. Absorption maximum for a termary complex
was noted at Amxe 365 nm. The reaction was found to be rapid at room temperature and
absorbance remained constant for more than 24h. The method obeys Beer’s law in the range13.96
to 97.73 ng /ml. The apparent molar absorptivity of 4.21%10° L mol! cm® and Sandell's
sensitivity 0.013ng/ml. The cffect of foreign ions was tested by taking a constant concentration
of metal ion and determining its concentration in the presence of > 100 folds in excess of foreign
ions. The method was successfully used in the determination of Iron(1l) in Leaf sample. Second
order derivative spectrophotometric method were developed at Aaux 485nm for the determination
of Iron, which was more sensitive than the zero order method.

Keywards: Spectrophotometric Determination, fron, 3,4-DHBTSC, Surfactant Tween-80,
Leaf sample.

Introeduction

Iron is one of the most important transition element in living systems, being vital to both plants
and animals. The stunted growth of the former is well known in soils, which arc either
themsclves deficient in iron or in which high alkalinity renders the iron too insoluble to be
accessible to the plants. Iron was the first minor element to be recognized as being essential to
human being and was used in the treatment of anacmia. The adult human body contains about 4g
of iron (ie., -0.005% of body weight) of which about 3g are in the form of hacmoglobin.
Proteins involving iron arc also present in the human body and its major function is oxygen
transport and storage. In water samples, iron may occur in true solution cither in ferrous or ferric
form. Therefore, the determination of iron in environmental samples is important.  There are
two main forms of iron salts with numerous formulations such as: amino acid chelates, carbonyl
iron, polysaccharide iron, combination products and extended release products available
globally{1]
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ABSTRACT

A novel, simple and economic high performance liquid chromatography (HPLC)
method has been developed for the estimation of Clofarabine in bulk and tablet dosage form
with greater precision and accuracy. The method was validated as per ICH guidelines.
Validation studies demonstrated that the proposed HPLC method is simple, specific, rapid,
reliable and reproducible. Hence the proposed method can be applied for the routine quality
control analysis of Clofarabine in bulk and tablet dosage forms. All the components of the
system are controlled using SCL-10Avp System Controller. Data acquisition was done using
LC Solutions software,

Key words: Clofarabine, HPLC, Method Development, Validation, ICH guidelines

INTRODUCTION

Clofarabine is a second-gencration purine nucleoside analogue designed to overcome
the limitations and to incorporate the best qualitics of both cladribine and fludarabine.
Clofarabine cnters cells by passive transport across lipid membranes as well as by active
nucleoside transport. Once inside the cell, clofarabine is phosphorylated to its active
triphosphate form by cellular kinases, including deoxycytidine kinase. Whereas fludarabine
and cladribine inhibit only DNA polymerase and ribonucleotide reductase, respectively,
clofarabine inhibits both of these enzymes [1-2). This results in depletion of the amount of
deoxynucleotide triphosphate available for DNA replication, as well as inhibition of DNA
strand clongation and RNA transcription [3]. Given its mechanisms of action, clofarabine was
predicted to work synergistically with other chemotherapeutic agents such as other purine
nucleoside analogues and DNA-damaging or cross-linking agents such as anthracyclines and
platinum agents. It initially showed efficacy in treating pediatric acute lymphoblastic
leukemias and gained approval from the US Food and Drug Administration in 2004 [4].
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ABSTRACT

A rapid and sensitive method has been developed for the determination of Cu(II) based
on complexation reaction - between the metal ion and 34.-
dihydroxybenzaldehydethiosemicarbazone (DHBTSC) in the presence of non-ionic surfactant
Tween-80. The important parameters affecting the analytical procedure were optimized.
Absorption maximum for a temary complex was noted at Amax 370 nm. The reaction was found
to be rapid at room temperature and absorbance remained constant for more than 24h. The
method obeys Beer's law in the range 15.17 to 19.25ng/ml. The apparent molar absorptivity of
6.31x10° L mol"' cm'! and Sandell’s sensitivity 0.023ng/ml. The effect of foreign ions was tested
by taking a constant concentration of metal ion and determining its concentration in the presence
of = 100 folds in excess of foreign ions. The method was successfully used in the determination
of Copper(Il) in Leaf samples and Alloy samples. Second order derivative spectrophotometric
methods were developed at A, 485nm for the determination of Copper, which was more
sensitive than the zero order method.

Keywords: Spectrophotometric Determination, Copper, 3,4-DHBTSC, Surfactant Tween-
80, Leaf, Alloy samples. :

Introduction

Copper is a widely distributed metal in nature, and is an essential metal required by almost all
living organisms in some of their biological activities. Deficiency of copper may lead to certain
physiological disorders in both plants and animals, but at higher concentrations it works
essentially as a pollutant. The 3D-structures of hydrazones and thiosemicarbazones with
multidentate chelating properties bind a large number of metal ions exhibiting a wide spectrum of
characteristics. The size of chelate ring, thermodynamic/ kinetic stability, quantum effects of the
complexes depend upon side chains/spacers/aromatic heterocyclic rings and medium (aqueous,
non_aqueous/aqueous-organic mixtares /micelles/vesicles etc.). The applications of these
products are spread in diverse disciplines. Some of the typical tasks include analysis, preparation
of nonlinear optical materials (NLO'S), processes concerned with smart materials and chemico-
bio interactions. The impetus to explore the analytical characteristics of newly synthesized
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Second order Derivative Spectrophotometric determination of Aluminum
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ABSTRACT

A rapid and sensitive method has been developed for the determination of Aluminum(IIl) based
on complexationreaction . between the metal ion and 34.-
dihydroxybenzaldehydethiosemicarbazone (DHBTSC) in the presence of non-ionic surfactant
Tween-80. The important parameters affecting the analytical procedure were optimized.
Absorption maximum for a terary complex was noted athuq, 382 nm. The reaction was found to
be rapid at room temperature and absorbance remained constant for more than 24hrs. The
method obeys Beer's law in the range of 6.74 to 60.70ng/ml. The apparent molar absorptivity of
6.0x10° L mol ' cm” and Sandell’ssenstivity 0.044ng/ml. The effect of foreign ions was tested
by taking a constant concentration of metal ion and determining its concentration in the presence
of 2 100 folds in excess of foreign ions. The method was successfully used in the determination
of Aluminum(Ill) in Water samples and cement samples. Second order derivative
spectrophotometric methods were developed at A, 430nm for the determination of Aluminum,
which was more sensitive than the zero order method.

Keywords: Spectrophotometric Determination, Aluminum, 3.4-DHBTSC, Surfactant Tween-
80, cement sample, Water sample.

Introduction

Aluminum is recognized as an important toxic substance causing considerable morbidity and
mortality , particularly in patients with chronic renal failure. Diseases that have been associated
with aluminum include dialysis dementia. Renal osteodystrophyand Alzheimer's disease.
Aluminum also has an effect on red blood cels, parathyroid glands and chromosomes. The main
clinical manifestations of aluminum toxicity include progressive encephalopathy, osteomalacia,
microcytic hypochromic anaemia and cholestasis. Many sources have been shown to be
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Introduction

Eumymmmlmmhuhhw
WMEUSNMCWMMMMSIW
nucheoside anticancer drugs. In the carly 19805, two
mhmda.mhamnﬂnmtﬂmmmmbﬂnm
cladribine (Leustatin: Ortho Biotech) were in clinical triaks. At the time,
ummmmmmmmwwmm
because some concerns were raised during preclinical and clinical
a\wdmwmmmwmgm
Wchwmmwwmm
MMMM&MWWNWth[I]

Clofarabine administered intraperitoneally had significant activity against
awdemﬂynfh“mﬂhuﬂmdmwy
athymic nude or severe combined immune deficiency msce [2]. Moderate
to excellent sensitivity w0 tumour growth delays were soen in all cight
Tman colon tunours, three out of four human renal twmours, all four
non-small-cell lung tumours, and all theee tumours. This
spectrum of widespread anticancer activity has been confirmed by other
investigators in human tumourscoografi models in mice [3]. The
MMJMWMMMWM
grealer antitumour activity was associated with more
administration [4].Clofarabine is a scoond generation purine nucleoside
analog with antineoplastic activity. Clofarabine is phosphorylated
intracellularly to the cytotoxic active S-triphosphate metabolite, which

inhibits the enzymatic activities of ribonucleotide reductase and DNA
polymerase, resulting in inhibition of DNA repair and synthesis of DNA
and RNA [5-7].

Acute leuksemia is the mos1 common pacdistric cancer, with acute
Iymphoblastic loukacmia { ALL) and acute myelogenous leukemia (AML)
being the two mest common types. In the United States alone, 2,000
cﬂ&um&mﬂcm&mwﬁ&taﬂmmmm
Successful treatment of pacdiaric ALL and AML involves intensive,
multi-cychic therapy with multiple drugs that have various mechanisms of
action and dosing regimens [9-10]. Such imtense. cyclic treatment
regimens with many different agents have reported a projected 3-year
discase-froe survival of 70% for pacdistric paticnts with ALL and a
complete response (CR) rate of 90% in cerain forms of childhood acute
leukaemia [11].

hhmﬂﬂmnf&wﬂﬁamﬁeﬂmmw

Clofarabineand extend « for thear determination in formulation.
Aim and Objective

Themofth:mhoduhdw&pnmlnnlpmdmfmk
determination of Clofarabine in Pharmaceutical Formuolations. The
analytical procedure for determination of Assay in finished product of
Clofarabine Injection, Img/mL is an In-House procedure.
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Abstract: Interaction of Co (1), Ni(Il) and Cu(ll) metal ions with Mercaptosuccinic
acid and 1,10-Phenanthroline have been studied pH-metrically at an ionic strength of
0.16 mol L and at a temperature of 303.0 K in acetonitrile-water mixtures. The
stability constants of ternary complexes were calculated using the pH-metric data.
Best fit chemical models representing the metal complexes with different
compositions were obtained using MINIQUAD7?S computer program. Mononuclear
complexes of the type MLX, ML:X, MLXH and MLX:H, where M=Co (11, Ni (1I)
or Cu (lI), L=MSA and X=Phen were found to exist in acetonitrile-water mixtures.
The results show that the stabilities of temary complexes in acetonitrile-water
mixtures are more than in aqueous medium, Further, the trend of the variation in the
stability constants with changing dielectric constant of the medium is explained based
on the electrostatic and non-electrostatic interactions of the side chains of the ligands,
charge neutralization and chelate effect. Species distribution diagrams were generated
using HYSS program. Distribution diagrams with pH at different compositions of
acetonitrile and structures of plausible temary complexes are also presented.
Keywords: Mixed-ligand complexes; MSA, Phen; pH metric studies; Stability
constants
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Introduction
lnm,ﬂxwmq:sofﬁxcdpoimlhmmdyaphﬁmrywuecumbimdbyliqﬁmhmdl(‘rk(p]l.
Jachymski([4]) and Chifu ({2])cmupwilhminl:mlingidcaufu:ingthcl:ngugc of graph theory in the study
of fixed point results.
Aylpllismotdcmdpairﬁ=(V.E),whucVisammymuﬂlhcckmcmﬂanulbdvmicawm
deislbimryrelniononV.i.c..Ec(Vxn.ThcelemutsofEmallededgu

In this puper we concentrate on directed graphs.
l.:lG"i:cd::cumtrsionoflhemc.t:,&mwmchymu;hgthﬁtmﬁmofdgu
Simply, E(G™*) = {(v.x): (x.y) € E(G)}. A directed graph G is called a oriented graph if (x,y) € E(G), then
Definition 1.1 [2] A function $:X x X = X is said to be G — continuous il {Xn,) = p . [yn,} = qand (x,, x,,,,) €
E(G) , (Yap¥ny,,) €E(G™") implics S(Xn,.Xn,,) = S(p.q) and S(¥n Yay,,) = S(q.p) as i= o, where
(x.¥). (.q) € X x X and (n;),¢x be a sequence of positive infegers.

Definition 1.2 [2]) Let (X, d) h.mmmmmm&mmo.muﬁmadm
has property (A) if :

(i) for any sequence {Xa}nen in X such that {x,) = p and (Xn, Xne1) € E(G) implies (x,,p) € E(G)

(i) for any sequence Yo nen in X such that {y,} ~ q and (¥, ¥as1) € E(G™*) implies (y,, q) € E(G™).

Many authors studied about the coupled fixed points and coupled coincident points and common coupled fixed
points and the G- continuous properties (see [2], [19], [15], .

By taking the inspiration from the above authors G. Adilakshmi and GN.V. Kishore([1]) introduced a G - fg
contraction on metric space endowed with a graph for four mappings.

Definition 1.3 ([1]) Suppose (X,d) be a metric space endowed with a directed graph G. Let us consider the
mappings S, T:X x X = Xand f,g: X — X with defining the following sets

(D XxX)g = {(x.y) € X x X: (fx, S(x, ¥)) € E(G), (fy, S(y.x)) € E(G"1))

and (i) fis edge prescrving, i.c., (f, fu) € E(G), (fy, fv) € E(GY)

implics (f(£x), f(fu)) € E(G) and (f(fy), f(fv)) € E(G™*).

(if) S is f edge preserving. i.e., (fx, fu) € E(G), (fy, fv) € E(G™)

implies (S(x, y), S(u,v)) € E(G) and (S(y, x),5(v,u)) € E(G™*).

(D) (XX X)rg = {(u,v) € X x X: (gu, (1, v)) € E(G), (gv, T(v,u)) € E(G™)}

and (i) g is edge prescrving. i.e., (gx,gu) € E(G), (gy, gv) € E(G™*)

implies (g(8x). 8(gu)) € E(G) and (g(gy). 8(gv)) € E(G™*).
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Introduction

hm,mmormmmmmmmmmmwwmm(gsn
J!d!ymki([d]jdehiﬁ:(fZ])cmupwilhuinwm&lgHﬂuflﬁngibchn;mg:ofgnphlhmryinlhcstudy
of fixed point results,

A graph is an ordered pair G = (V,E), where V is 2 non empty set and the elements in V are called vertices or nodes
mdﬁiuabinuytdﬂionwv.ie.,ES(VxT}.Th:clcuﬂsol’Emalhdedgns.

In this paper we concentrate on directed graphs.

Let G™* be the conversion of the graph G. i.c., the graph obtained from G by reversing the direction of edges,
Simply, E(G™) = {(v.x):(x.y) € E@G)}. -

A directed graph G is called a oriented graph if (x,y) € E(G), then (y,x) € E(G).

Preliminaries

Definition 1.1 [2] A function S:X X X = X is said 0 be G~ continuous if (Xo,) = P , (Yn,) = § a0d (n, Xp,,,) €
E@) (y,,.y.m)ER{G"‘) implics s('ﬂi’xﬂhx) - 5(p.q) and S(y‘i'ylliu)-'s(q*p) as [=o , where
(% ¥). (p.q) € X x X and (n,)ex be a sequence of positive integers.

Definition 1.2 [2] Let (X, d) be a complete metric space endowed with a directed graph G. Then the triplet (X, d, G)
has property (A) if

(i) for any sequence {Xa}aen in X such that {x,} ~ p and (xp, Xge 1) € E(G) implics (x, p) € E(G)

(if) for any sequence {Yalnen i X such that {y,} ~ q und (¥n, Yne1) € E(G™?) implies (y,, q) € E(G™).

MWWSMMWWHMWMWMMMMM@WW
fixed points and the G- continuous properties (see [2], [21], [16], [‘:']]Bylahaglhcinspﬁmfrmnt!:d_:ove
authors G. Adilakshmi and G N.V. Kishore{{1]) introduced a G ~ fg contraction on metric space endowed with a
graph for four mappings.

Definition 1.3 ([1]) Suppose (X,d) be a metric space endowed with a directed graph G. Let us consider the
mappings S, T: X X X - X and f, g: X - X with defining the following sets

(1) (X x X)gr = {(x.y) € X x X: (x, S(x. y)) € E(G), (fy, S(y,x)) € E(G™*)}

and (i) f is edge preserving i.c., (fx, fu) € E(G), (fy, v) € E(G~")

implies (f(fx),f(fu)) € E(G) and (f(fy), f{(fv)) € E(G™")

(i) S 1s fedge preserving. ie, (fx, fu) € E(G), (fv,fv) € E(G™")

implies (S(x, y), $(u.v)) € E(G) and (S(y.%).S(v,u)) € E(G™*).

(1) (X % X)pg = {(w.v) € X x X: (gu, T(u,v)) € EG), (gv. T(v,u)) € E(G™Y))

and (i) g is edge prescrving ic., (gx,gu) € E(G), (gy,gv) € E(G™)

umplics (g(gx). g(gu)) € E(G) and (8(gy), 8(gv)) € E(G™).
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Abstntt—'l'hcnbjmivcoflkisplp@risloinhndwcan:wnt&icspmci.eﬂmlexﬂlueddiﬂonbdqmsib-
u@icm.%ﬂhl&mchﬁudpoiul!mmvuiﬁtdmmisw. We also proved that there exists a
umqmmmnﬁmdpomtibrlhcfmtlfmpsdcﬁnedmlh:dmwspu. We venified our results with an
example. -

Keywords-Fixed Point, dislocated, quasi complex valued b-metnc space.
Introduction

Fixed points theory plays an important role in various fields of mathematics such as mathematical analysis, gencral
topology and functional analysis. There are important applications of fixed point theory in mathematics, computer
science, Engineering and image processing. :
In 2011, A. Azam ({7]) introduced the notation of complex valued metric space and gave commen fixed pomnt
results for mappings. Sintunavarat and Kuman ({10]) in 2012 extended and improved a result of Azam and apphed
lhisiuthcuniqucmmsduﬁunnfsysmﬁumwmﬁm. Further, m 2013 K.P.R Rao and
Swamy PR ([11]) introduced the complex valued b-metric space. In 2000, Hitzler, P Seda ([12]%[14]) introduced
dislocated metric spaces and also verified Banach contraction principle. Dislocated metric space has a significant
role in , logical programming and clectronics engineering. Thereafler, in 2008, Zeyada F M, Hassan G.H
and Mz:sm ({15]) presented th:scmnpl:n: dnloakdﬁnm—mcln: spaces and generalized the results of Hitzler
([12Din dislocated quasi-metric spaces. In 2018, Ozgur Ege ([1]) introduced the concept of complex valued
dislocated metric space and verified Banach contraction principle.

Preliminaries

The definitions of dislocated quasi b- metric space and their convergence and completencss propertics are discussed
in[5].

Definition 2.1 ([1]) Let X be a non empty set. Assume that a function d:X X X = C satisfies the following
conditions.

(Cd,) d(l, m) = d(m,1);

(Cdy) d(Lm) = d(m.1) = 0 implies ] = m;

(Cd3) d(l,m) 2 d(l,r) +d(r.m) forall Lm,re X :
If d is said 1o be complex valued dislocated metric on X and (X, d) is called a complex valued dislocated metric

space.
Definition 2.2 ([1]) Let (X.d) be a complex valued dislocated metric space. A mapping T:X - X is called
contraction if there exists 0 < k < 1 such that

(1) d(TLTm) < kd(l, m) foralla,b e X.
Sinccdscfoﬂowingmkmucﬁwmainwof&nkmmsh:([ﬂ),weslﬂcthmfnrmluvnlmdd-
metric spaces without their proofs. 2

Lemma 2.3 Let (X, d) be a complex valued dislocated metric space and let {l,} be a sequence in X, Then {1}
converges to x if an only if jd(1,, [)] ~ Oasn - = .
Lemma 2.4 Let (X, d) be a complex valued dislocated metric space and let {x,} be a sequence in X. Then {1} is a
Cauchy sequence if and only if [d(1,,1, ;)] = Oasn = o
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mm-ﬁkpmdcakwiﬂ:mﬁcsputsvilmmwrytﬁobmiwd umique common coupled fixed point
results for four maps. In this connection a new (¢ — ) contraction has been introduced.

Keywords--Metric spaces with a graph, edge preserving, coupled fixed point, (¢ — ) contraction.
Introduction

In 2006, the concepts of fixed pomnt lhemyandyapbdwmywmconﬂ)imdbywhmhmdkhk[[l]}.
Jachymski([4})mdclaifu{[2f)cant:wwilbauimuingiduofusingﬁnlmgugrofwhl!mryiudunudyof
fixed point results.

Amphisannrdu‘dpaixﬁ=(V.E),whemVisameuqﬁysﬂwdtheehnminVnuﬂedvmﬁmmmda
deiubinarymluinan.Le..E;(Vx‘l‘).Theehncntsol‘Elr:ﬂllededges
lnlhiqumnemmnnwundim:mdgnphs

Let G™* be the conversion of the graph G. ic., the graph obtained from G by reversing the direction of edges.
Simply, E(G™") = [(y,%): (x.y) € E(G)).

A directed graph G iscaﬁednuicmdgnphif(x_y)EE(G).thm(y.x)eE(G).

Preliminaries :
Definition 1.1 [2] A function 5:X x X = X is said to be G — continuous if (%0} = p, fyn,} ~ qand (xp,. Xy, ) €

EG) . (rn¥a,,) €E(G™) implies S(xuxn,,) = S(p.q) and S(ya.¥a,,,) = S(Q,P) as i=o , where
(% ¥). (pq) € X x Xand (n;);en be a sequence of positive integers.

Definition 1.2 [Z]Let(x.d)beammcﬁicspmelﬂn\wdwilhldimwdm& Then the miplet (X, d,G)
has property () if

(1) for any sequence {Xa}nen in X such that {X,) = pand (Xa, Xaq1) € E(G) implies (%a, p) € E(G)

(i) for any sequence {yp}ne in X such that {¥n} = qand (¥u.¥nes) € E(G™) implies (ya, q) € E(G™).

Many authors studied about the coupled fixed points and coupled coincident points and common coupled
fixed points and the G- continuous properties (see [2], [21], [16], [7]) By taking the inspiration from the above
authors G. Adilakshmi and G.N.V. Kishore([1]) introduced a G — fg contraction on metric space endowed with a
graph for four mappings.

Definition 1.3 ([1]) Suppose (X,d) be a metric space endowed with a directed graph G. Let us consider the
mappings S, T:X x X ~ X and £,g: X ~ X with defining the following scts

B (XXXt = [(x.y) € Xx X: (i S(x.y) € E(G), (,5(%,)) € EG™)

and (i) f 1s edge preserving. ie., (fx, fu) € E(G), (fy, v) € E(G™ 1)

implies (f(fx), f(fu)) € E(G) and ((fy), £(IV)) € E(G").

(i1) § 1s Fedge preserving. 1.e, (B, fu) € E(G), (fy, fv) € E(G™)

implies (S(x, y), S(u,v)) € E(G) and (S(y, x), S(v, u)) € E(G™).

(1) (X x X)pg = {(u.v) € X x X: (gu, T(,v)) € E(G), (gv. T(v,u)) € E(G™Y))

and (1) g is edge preserving. i.c., (gx, gu) € E(G), (gy.gv) € E(G™Y)

implies (g(gx), g(gu)) € E(G) and (g(gy), 8(gv)) € E(G™).

(i) T s g edge preserving,ic., (gx,gu) € E(G), (ay.gv) € E(G™")
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INTRODUCTION

The concept of standard metric space is a fundamental tool in
topology.functional analysis and nonlinear analysis This
structure has attracted a considersble attention from
mﬂmmﬂa:mmmo:mmm
theory in standard metric space. Since Banach Introduced this
theory in 1922({[10]), it has been extended and generalized by
several authors. Caristi type fixed point theorem is one of
Mmua:m:-nmﬂmﬂed
Ekeland([9]). In 1976, Caristi proved the following famous
fixed paint thearem.

Theorem 1.1 (6] Let (X.d) be complete metric space wnd
f:X = R be lower semi continuous function and bounded below
functivn, A mapping T X — X is said to be Caristi iype mop on X
dominated by [ if T sutisfies d(x,Tx} < f(x) — [(Tx) for cach
x € X. Then T has a fived point.

SB.Nadler introduced the concept of multivalued contraction
mappings in the year 1969{[11]).

Definition 1.2 [[11}} Let (X, d) be o metric space. We define the
Hausdorf] metric on CB(X) induced by d That is H(A,B) =
max{supd(LB). supd(m.A)) for all A.BECBY) where
CB(X) denotes the family of all nanempty dosed and bounded
subsets of X and d(l, B) = inf{d(l. b): b € B), forall | € X.

Definition 1.3 ({11]) Let (X, d) be ¢ metric space. A map T-X —
CB(X) is said to be multivatued contraction if there exists 0 <
@ < 1 such that H{T1, Tm) < ad{l,m), foralll,m e X.

Lemma 1.4 ({3f) Let X be a nonempty set and g: X ~ X be o
mapping. ther there exists o subset E © X such that g(E) =
g(X) and g: F — E is one one.

Now we give the following definitions for hybrid pair of
mapgpings.

Definition 1.5 ([7]jLet X be a non empty set, T:X X X X X —
2 collection of non empty substes of X) and f-X < X, .

(i) The point (Lmn) EX XX xX is called a tripled fived
point of T if

L& T(,mn)
m € T{m,l,m)
nET(nml)

(if) The point (Lmn)eXxXxX is called a tripled
coincident point of T and f if

Jl e T{l.m,n)
fme&T(m,lm)
fre T(mm i)

(fH) The point ({,m,n) € X x X x X is called 4 tripled common
Bxed point of T and f if

1= fleT(l,mn)
o= fm € T{m,1,m)
n=fneT(nml)

Definition 1.6 [7] Let T:X % X x X — X be a multi volued map

and [ be self map on X. The hybrid pair {Tf } is called w —
compatibie if {(T({Lm,n)} € T(FL, fm, fn) whenever (L m, n) iz
tripled caincidence point of T and | .

Lemma 1.7 {See [5]) Let < be o reflexive relation on o
nonempty set M und $: M — R @ function bounded from pelow,
thenp < yand y =y ; then $(1) > 9(r).

Throughout this paper, we assume that {: [0, o) — |0, <) i3 an
upper semi continuous fundction.

Nirw we prove our main resules.
RESIULTS AND DISCUSSIONS
Theorem 2.1 Let (X, d) be o complete metric space and ket
5:X % X x X — CB{X) be o set valved mapping satisfies
H{S(Lm, ), 50y, b;,c,))
<o | Smandettancm bcene)).
= max
¢ (max(clas, B).gtas f2).clan )

max{e(l,a;). ¢(m, by ). c(n.c.)))
—max(o(er,, B ). ¢(os fz ) o{as. £,))
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Abstract

mmindemmmammmmc-n—mﬂa new edge preserving property. With help of this
mamwmmmmmmm with a graph in a metric space.

nmmmmm:mmmmwmuﬁu
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This is an apen

INTRODUCTION
lazmmmummmumw
were combined by Espinola and Kirk ([3]). Jachymski([4]) and
Chifu ([2]) came up with an interesting ides of using the
mdmmquumummm

A graph is an ordered pair 6 = (V, E), where Vis i non empty
set and the elements in ¥ are called vertices or nades and F is
:huymuv,mzcwxnmdmudxse
calied edges.

lnﬂ&mnmndmdm

ms—'h&mumma.u_mm
WMGWMmMﬁmMMM.
E(G~) = [(nx): () € E(G)).

AdimumahaMamcmhi({x,yJ € E[G),
then {y,x) € E(G).

Definition 1.1 (2] A fimction 5:X X X = X is soid to be G -
continuous if [x,)—p . (v)—q and (x,.x, )€ E(G)
Ohode JEE(GT)  implis  S(x,.x, )~5(p.q) ond
S0t ) = S(0.0) a5 [0, where (ry),(pg)EX XX
and {n),cy be a ssquence of pavitive integers.

Definition 1.2 [2)) Let (X.d) be o complete metric spoce
Mwawmammm(x.d.a}m
property (A) if

(i) for any sequence [r,].cy in X such that fx,} - p and
(%525, € E(G) implies (x,, p) € E(G)

(u)hrnymmm.}.u in X such that [y} —q and
(e Yusa) € E(G") implses (. 4) € E(6~1).

Many authors studied about the coupled fixed points and
coupled coincident points and comman coupled fixed points
and the G- continuous properties (see [2), [19], {15). {7]) BY
taking the inspiration from the abave authors G Adilakshmi
and GNV. Kishore([1]) introduced a 6 - (g contraction on
meetric space endowed with a graph for four mappings.

article under the CLC BY liccuse [hupﬁﬂ‘lﬂmmm}mn

m::ﬂ:ﬁm(x.d)hnmmm
umammammmmw
ST:XxX = Xand [,g:X — X with defining the fallowing sets

i) X x X}y = [(z5,y) e X x X:(fr.5(x.3)) €
E(G), (fy.5(r.x)) € E(G-%)}

and (li} f is edge preserving ie. (fx, fu) € E(G).{fv.fv) €
E(G")

implies (f(fx)./(fu)) € E(G) and (f(/y).f(f¥)) € EG"").

(N sl is [ edge preserving ie, (fx, fu) € E(G).(fy.[v) €
E(G6-)

implies  (S{x7).5(u.v) EE(6) and (5(v.x).5(v.u)) &
E(GY).

(§13] (X X)py = ((2.0) € X % X: {gu, T(u,2)) €
E(G), (ge.T(v,u)) € E{6 "))

and (:) 4 is edge preserving. Le. (gx, gu) € E(G). (gy.gv) €
E(G-Y)

implies (g(gx). g(gw)) € E(G) and (g(9y).9(gr)) € E(G-*)

(D T is g edge preserving ie., (gx gu) € E(G), (gy.pv) &
E(G™)

implies (T{x,y).T(w 1)) € E(G) and (T{y.%).7(r.u))je
E(G).

M3 (X % X)F = (X % X}y 0 (X X X)zg
ST are said to be & — [ g contraction if

(1) f.g are elge preserving respectively. ie., (frgu)e
EG).(fy.gv) € E(G-")

implies (f(fx).9(gu)) € E(G) and (f(/¥). 9(5v)) € E(G).
(i ST are fg-edge presrving iLe. (frgu)E
E(6),(fy.9v) € E(G™")

implies  (S{x.y)T(ue)} € E(G) and (S{y.z).T(v.u))e
E(6™)

AN cen
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Abstract: In this paper we review complement of an image and inverse image of an Fs-subset under an
Fs-function and study the corresponding Fs-subset properties.

Keywords: Fs-set, Fs-subset, Fs-empty set, Fs-Complement, Fs-function, Image of an Fs-subset, Inverse
image of an Fs-set.

Introduction: Several mathematicians studied numerous aspects of fuzzy sets. Recently many
researchers put their efforts in order to prove coflection of all fuzzy subsets of a given fuzzy set is
Boolean algebra under suitable operations [21].Vaddiparthi Yogeswara, G Srinivas and Biswajit Rath [un)
introduced the concept of Fs-set and developed the theory of Fs-sets in order to prove collection of all
Fs-subsets of given Fs-set is a complete Boolean algebra under Fs-unions, Fs-intersections and Fs-
complements. The Fs-sets they introduced contain Boolean valued membership functions. Also
Vaddiparthi Yogeswara, Biswajit Rath introduced the concept of the Fs-function between Fs-sets and
image of an Fs-subset under an Fs-function and studied some properties [r7]. The concept of inverse
image of an Fs-subset under an Fs-function was introduced by Vaddipasthi Yogeswara, Biswajit Rath,
Ch.Ramasanyasi Rao etc [23,24, 25].In this paper, we review the rescarch material about images of Fs-
functions under a Complement Operator published by Vaddiparthi Yogeswara, etc.... We extracted all
the results in those publications and presented in an order adopting  a new convenient notation.
Throughout this paper starting from section-IV, we fix Fs-function F8 — € such that u,; =M, ps=o0,
Ls = {0, Mgl. pci = Mc. poc = o, Le = [o, M, |For all lattice theoretic properties and Boolean algebraic
properties one can refer Szasz [3], Garret Birkshoff{4]Steven Givant + Paul Halmos{z] and Thomas
Jechls].For results in topology one can refer(io)
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Abstract: A limitation of L-fuzzy sets and generalization of L-fuzzy sets to f-sets by N V E S Murthy be
discussed. Further, generalization of f-sets by V.yogeswara ete.....,which are called Fs-sets he also
discussed. How the axiom of choice is absent in L-fuzzy sets and exist in  f-sets and Fs-sets can be
known in this review.

Key words: L-fuzzy sets,F-sets, Fs-sets, Axiom of choice.

Introduction: After the study of numerous aspects of fuzzy sets by several mathematicians including
Zadehx] Murthy [2] introduced f-sets in order to prove Axiom of choice for fuzzy sets which is not
present in L-fuzzy set theory in [3]. The collection of all f-subsets of given Fset with his_definition f-
complement |4} could not form a compete Boolean . Also for any f-subset #=(BBLs)and for

any b € Bthe complement of Bb — denoted by(Bb) " i not discussed in the F-set theory introduced
by Murthy[z]. Recently many researchers put their efforts in order to prove collection of all fuzzy
subsets of given fuzzy set is Boolean algebra under suitable operations and it seems among them the
efforts of Neog and Sut [5,6] and Mamoni [7] are most successful. Particularly in the definition of
membership function of Neog and Sut [s] namely, #1(%)— #2(X), ~ &3 (X)yill not be in the real interval
lea). To eliminate those lacunae Vaddiparthi Yogeswara, G. Srinivas and Biswajit Rath introduced the
concept of Fs-set and developed the theory of Fs-sets in order to prove collection of all Fs-subsets of
given Fs-set is a complete Boolean algebra under Fs-unions, Fs-intersections and Fs-complements, The
Fs-sets they introduced contain Boolean valued membership functions. They are successful in their
efforts in proving that result with some conditions. In papers [9] and [10] Vaddiparthi Yogeswara,
Biswajit Rath and S. V. G. Reddy introduced the concept of Fs-Function between two Fs-subsets of given
Fs-set and defined an image of an Fs-subset under a given Fs-function. Also they studied the properties
of images under various kinds of Fs-functions.
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Abstract: In this section the notions of an f-map, increasing f-map, decreasing f-map and preserving f-
map, and the various categories which can be formed out of these maps are introduced, Further,
generalization of F-maps by V.Yogeswara ctc.....,which are called Fs-functions are discussed in this
review,

Keywords: F-Map, Fs-Functions, Increasing ,Decreasing.

Introduction: The theory of f-maps were introduced by Murthy[2]. The generalisation of f-maps which
are called Fs-functions is done by V.Yogeswara etc... [9,10]. We discussed in his review, elaborately f-
maps, Fs-functions and corresponding images. \Vaddiparthi Yogeswara, Biswajit Rath and S. V. G.
Reddy introduced the concept of Fs-Function between two Fs-subsets of given Fs-set and defined an
image of an Fs-subset under a given Fs-function. Also they studied the properties of images under
various kinds of Fs-functions.

Section-1;

F-Maps : ;

11 Definition: Let W = (W, W, Ly ) and U = (U, U, Ly) be a pair of f-sets.

For any map f: W — U and complete homomorphism®: Lyy—>Ly, the ordered pair (£, ) is said to be an
f-map from (W, W, Ly ) to (U.0.Ly) and in this case we write (£0): (W, W, Ly ) — (U,0,Ly).

Let (£, 9): (W.W. Ly ) — (U0, Ly) bean f-map.

We say (f,9) is an increasing f-map whenever Uf2 W and in this case we write

(f.0): (W.W.Ly) ~ (U,0.Ly). ;

We say (f,0) is a decreasing f-map whenever Uf< @W and in this case we write

(f, 9)a: (W, W-LWJ ~ (U0, Ly).

We say (f,0) is a preserving f-map whenever UF = @W and in this case we write

(f10)a: (W, W, Lyy) — (U, 1, Ly).

The class of all f-sets together with morphism sets hom

“wt W-Lw). {u-gi!‘ﬂ)) - {( fla}‘( f'_e): (W! W- f-w) - (Ul gﬁ LII)I

for any pair of fsets (W, W, Ly) and (U0, Ly) define a category when the partial operation

| 1o
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Introduction: Murthyl1] introduced F-set in order to prove Axiom of choice for fuzzy sets which is not
present in

L -fuzzy sets introduced by Goguen[3L.Also Murthy(zl.in his generalisation of L-fuzzy sets which are
called f-sets, he introduced the complement of f-subset [2] .With this definition the DE Morgan laws are
not satisfied To answer this incomphrensiveness, V.Yogeswara etc introduced Fs-set theory, In this
review we discuss elaborately the limitation of f-sets and advantage of Fs-sets in defining
complementation and proving Fs-De Morganlaws We denote the largest element of a complete Boolean
algebra Lyju1] by M,, the complement of b in L, in by b For any crisp subset U, the usual set
complement o fU , i s dented by U° and UUA is denoted by CaUl. Complete Boolean algebras in this
paper are generally represented by suitable diagrams. For all lattice theoretic properties and Boolean
algebraic properties we refer S zasz [6], Garret Birkhoff7),Steven Givant + Paul Halmuos|s] and Thomas
Jech[8]

Section-1:

F-Complement of An F-Subset:

11 Definition: For any f-set X' and for any f-subset W = (W, W, Ly} of X, the f-subset U = (U, [, L} of
X where U=X - W, I = £|U, Ly = (DU)Lx is said to be the f-compliment of W and is denoted by W* .

r.2Theoreny: The following are true for al::y Fset X = (X, X, Ly) -
1. Always [Uge, W, I° €0, WS, for any family of F-subsets (W, )¢, of X
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Vaddiparthi Yogeswara, K.V.Umakameswari, D.Raghu Ram_Ch. Ramasanyasi Rao, Biswajit Rath
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disirbative law namely FS ~intersection operetion dhopcres
over the symmetric difference operation with some conditions.

Keywords: Fs-sel, Fs-subset, Fs-union, Fs-intersection, Fs-
WMMW

L INTRODUCTION

Ever since Zadch [8] introduced the notion of fuzzy scts in
numerous aspects of fuzzy sets.

Recently many rescarchers put their efforts in order
to collection of all subscts of a gi sel
[21]. VaddiparthiYogeswara, G Srinivas and
BiswajitRath{11] introduced the concept of Fs-set and
developed the theory of Fs-scts in order to prove collection
afa!!Fs-nMofghmFsmisampleanlm
algebra  under Fs-unions, Fs-inlerscctions and  Fs-
complements. The Fs-scts they introduced contain Boolean
valued membership functions.In this Paper, we prove the
collection of all FS -subscts of a given FS-set with the
symmetric operation satisfies a distributive law namely FS -
interscction  operation  distributes  over the  symmetric
difference operation with some conditions. . All other
relevant results are proved in the next section. We denote
lh:hgnﬂckmtufnmwktcﬂnolmdgchl.‘[hl]
by Myor 1,. Throughout this paper starting from section-1.
For all Ianicc!humicpmpenicsmdﬁoolmnalwbmic
propertics one can refer Szasz [3), Gamret Birkhoff]4] Steven
Givant Paul Halmos{2] and Thomas Jech(5).
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A Fs-Set
Let U be a universal set, A, € Uand let ASU be non-
cmpty. A four tuple A(A, .A.I(llu, Hza), La) is said be an
Fs-set if, and only if
(1)  AGA,
2y L, is a complete Boolcan Algebra
3) Bia, Ay = Ly poatA = Ly are functions such
ﬁlliilu,.mz Hza
4 A:A—~s L, is defined by Ax = Bya, X Apgax )¢ for
cachx €A
(5)
B Fs-subset
Let J=(ﬁhA.l(Hu.,llu)- La) and
B=(B,.B,B(ji1, 126), Lg) be a pair of Fs-scts. Bis said to
be an Fs-subset of o4, denoted by BEA, if, and only if
) BEAAGE
2) L.islconpkicn:hlaebnoﬂ.‘otl..st.‘
() P, Sy, By and poglA >y,
C. Definition of Fs-complement of an Fs-subset:

Consider a particular Fs-setell =
(A A I(Ilu, Hza ) La)A # d,where
H AGA

[21 LA = IO,MA].“A =V“=Vm13
Bl s, =Madsa =0,
Ax = g x Mpaax ) = M, foreachx e A

Given B=(B, B, B(juyu, pos ), Lu). We define Fs-
complement of B, denoted by B&4 for B=A and Lg = L, as
follows:
B% = D=(Dy, D, By p,. pap). Ly ), where
(a%) Dy =CaB, =BfUAD=B=A
® Llp=L,
(€7 pup,:Dy = Ly, is defined by pyp, x = My
#ap: A = Ly, is defined by pypx = Bx =y xA(5%)°
D:A— L, s defined byDx= o, XA (p20X)" = My A
(Bx)* = (Bx)~.

D.  Definition
Let ’S(Bh B¢ B(gll‘,"ﬂ)- Lﬂ) and e=
(C:.C-C(Ilscl.vzc)-hg] be a pair of Fs-subscts ofid. Then,
the Fs-union of B and €, denoted by BUC is defined as
3%‘”“{0‘,. D' E("‘lmp I»lzn)- I‘ﬂ)&"k':

() Dy=BuC.D=8BnC
2) Lo =LgVlc= The complete subalgchra

generated by L U Le
P TN

3 Hyp,: Dy = Lo
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FS-Cartesian Product Topological Space and its
Compactness
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Mrnmmmm[ﬂ!)lh compact
FsB-Taplogical Spaces, the corresponding ;"s-ylrd:g space s
also compact

Index Terms: Fs-Set, Fs-Subset, (b,8) object, Fs-Point,
FsB-Taplogical Space. '

L INTRODUCTION

Axiom choice is not truc in the theory of L-Fuzzy sets
Nistla V.E.S Murthy [10] proved Axiom Choice of fuzzy
sets in his theory of F-sets. VaddiparthiY ogeswara[2] etc ...
developed the theory of Fs-scts with the goal of introducing
the complement of a fuzzy set which was not satisfactonly
cxplained by  previous relevant theorics  .Also
VaddiparthiYogeswara, BiswajitRath Ch. RamaSanyaasiRao
-K.V.UmaKameswari.D.Raghu Ram introduced the concept
of FsB-topological Space on a given Fs —subset of an Fs-set
and also they introduced FsB-subspace in the same paper
-Fs-points and Fs-point sct FSP(W) arc introduced by
VaddiparthiYogeswara etc...[2] and based on Fs-set theory
they defined a pair of relations between P(FSP{W))and
L(W). Here FSH(W) stands for Fs-Point set of
W. L(W) stands for collection of allFs-subscts of W and
P(FSP(W)} is power sct of FSP(W) and proved onc of them
is 3 *A'- complete homomorphism and other is *V'- complete
homomorphism and scarched some propertics of these
relations  between complemented constructed crisp scts and
Fscomplemented scts through  theschomomorphismand
ultimately they proved a representation theorem connecting
Fs-subsets of W to crisp subscts of FSP{ W ) via
homomorphisms.For a given non-empty family of compact
Fs-toplogicalspaces , we prove in this paper their
Fs-Cartesian Product space is also compact. Fs-Scts, Fs- Set
functions ctc.... in bricf are explained in first four sections of
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this paper. ‘U" and ‘" sands for natural sct union and
Fs-union and Similarly *N". Myor1, sands for largest
clement of a given complete Boolean Algebra L. For all
lattice theoretic and  relevant Properties one can refer
[SLIBJ{1SL{16L[17).SET. the category of sets with usual
maps between crisp sets. CBOO, the category of complete
Boolean algebras with complete homomorphism between
complete Boolcan algebras. ([Tiey Ay , (P)jgy)is the product
of (A)je; in SET. Meanings of all the following things can
known from [2]. (i) SET (ii) CBOO (iii) Fs-Cartesian Product
(iv) Axiom choice.

SECTION-1

L1 Fs-siet: : A four tuple of the form W =
(W, W, W(l‘:w, _llzw)- l-w) isan Fsset ft WE W, cU

(1} Ly is a complete Boolean Algebra
) Haw,*Ws = Ly ow: W — Ly arc mappings
such that
l‘lw‘lwl‘ Haw

(3) W: W= Ly is defined by
W = pw, ¥ A (jzwz ) for each x € W
Where W is a non-void subset of some universal sct U

1.2 Fs-subset: Suppose W = (W,, W, Ry, ow ). Lyy)
and U = (U;, u, ﬂ(ﬂmhuw), Lu) are two Fs-scis. We

say U s anFs-subsct of W, in symbol, we write U £ W, iff
MHhew,.weu

(2) Ly is a complete subalgebra of Ly or Ly < Ly

3) by, = tyw, Uy and oy |W 2 pipy

1.3 ArbitraryFs-unions and arbitrary Fs-interscctions
Forany (Uier U = (Uy, Ui, 0 (a0 au, ), Ly,) &
w’(ws- w, W(l‘:w.- Pzw)- Lw)' iel

(1):H'u. =gy forl=g

Q)i eUt=Uu= (U1 U, 0(pyu_#20), Ly). where

(@) Uy = lléll Uyl = lg!Ul
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MAWMthmmm
carried oul on the speciation of complexes of Cofll), Nill) and
Cu(Il) with 1.10-Phenanthroline. The titrations were performed in
the presence of different relative concentrations with sodium
hydraxide in varying concentrations (0—60% viv) of acetonitrile—
water mixtures and DMF-water mixtures at an ionic strength of
0.16 mol L-1 and at a temperature of 303.0 K. Stability constants
dﬁebmymumuﬂndlﬁumhm)l_mn&ﬁe
best-fit chemical modeks were selected based on various statistical
parameters. The models for binary complex systems contain the
chemical species ML2, ML3 and ML2H for Co(ll), Ni(ll) and
Cu(ll) in acetonitrile-water and DMF-water mixtures. The trend
in the variation of stability constants with change in the mole
fraction of the medium was explained based on electrostatic and
non-electrostatic forces. Distribution of the species with pll at
different compositions of acetonitrile-water and DMF-water
otixtures was also presented.

Keywords: 1, 10-Phenanthroline, Acetonitrile, Dlﬁrlulhn
Dielectric constant, MINIQUAD7S

1. Introduction

One of the major applications of the transition metal
complexes is their medical testing as antibacterial and
antitumor agents aiming toward the discovery of an effective
and safc therapeutic procedure for the treatment of scveral
bactcrial infections and cancers. Research in medicinal
norganic chemistry has prolonged in current years by
exploiting a varicty of chelating ligands 1o modify and control
the propertics of metal ions in biclogical systems [1-3]. In
chemotherapy. the extensive applications have been found to be
transition metal ions coordinated to a nitrogen containing
ligands. such as 1.10-Phenanthroline. There are scveral
biologically active molecules which contain various hetero
stoms such as nitrogen, sulphur and oxygen, for perpetuity
drawn the attention of chemist over the years mainly because of

The hgand 1,10-Phenanthroline is sturdy ficld bidentate
ligand that form very stable chelates with many first-row
transition metals [4]. 1,10 Phenonthroline (Phen) or 4.5-

diazaPhenanthrene is a tncyclic compound. Phen is a metal
chelator. As a bidentate ligand in coordination chemistry, it
forms strong Complexes with many metal ions through N-
atoms [3-11]. Due to hydrophobicity of aromatic rings of Phen,
the solubility of the neutral species is low in water which
remarkably increases in organic solvents and also in aqua-

Due to its superb ability to coordinate many metal ions, Phen
and its derivatives arc frequently used in many processes
involving metal complexes, in which they can be featured in
many mles; for example, as ligand for catalysis [12] or as
stabilizing agents for nano particle synthesis [13].Phen has been
used as important heterocyclic ligand for a large number of
metal complexes that play an important role in a variety of
important fechnological and medicinal applications: for
example, promising applications in  the field of
clectroluminescent materials [14-17], organic light-emitting
devices (OLED) [18]. organic semiconductors [19] or as
chemical nucleases and therapeutic agents, due to their ability
to bind or interact with the DNA bio macromolecule [20-23].

Metals by themselves and in proper balance to one another
have important biochemical and nutritional functions [24-25].
The bioavailability of these mincrals is also a very important
factor, depending on the food source and also upon the pH of
intestine [26-27]. Co(Il), Cu{ll) and Ni(I1} are associnted with
scveral enzymes [28-29] and any variation in  their
concentration leads to metabolic disorders [30]. Hence
speciation study of essential metal ion complexes is useful 1o
understand the role played by the active site cavities in
biological molecules and the bonding behavior of protein
residues with the metal jons. In biological fluids, metal ions
exist in non-exchangeable form as in metallo-proteins or
loosely bound to some bioligands as in metal-activated proteins.

The loosely bound metal ions are in equilibrium with simple
metal ions present in the bio-fluids. These simultancous
equilibna involving a variety of metal jons and ligands are
important in bio-fluids [31].
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ABSTRACT:

A computer assisted pH-metric investigation has been camied out on the speciation of complexes of Co(ll), Ni(11) and Cu(Il) with
MSA. The titrations were performed in the presence of differcnt relative concentrations with sodium hydroxide in varying
concentrations (0-60% v/v) of acctonitrile-water mixtures and DMF-water mixturcs at an jonic strength of 0.16 mol L™ and at a
temperature of 303.0 K. Stability constants of the binary complexes were refined using MINIQUAD73. The best-fit chemical
nndclswm:ﬁmdbmdmsﬁiﬁkﬂmﬁhayﬁlh@kkﬁc&ﬂmdﬂh:qmsdmﬁmhimus-
balance equations. The models for binary complex systems contain the chemical species ML, MLy, MLH, ML:H and ML:H; for
Co(ll). Ni(Il) and Cu(ll) in acctonitrilc-water and DMF-water mixtures. The trend in the variation of stability constants with
change in the mole fraction of the medium was explained based on clectrostatic and non-clectrostatic forces. Distribution of the
specics with pH at different compositions of acetonitrile-water and DMF-water mixtures was also presented.

KEY WORDS: _
MSA, Acctonitrile, DMF, MINIQUAD?TS, stability constants, best-fit chemical model
1. INTRODUCTION: : ' :

Cobalt(11), nickel(IT) and copper(11) are associated with several cnzymes [1-2] and any variation in their concentration leads
to metabolic disorders [3]. Hence speciation study of essential metal ion complexes is useful to understand the role played by the
active sitc cavitics in biological molccules and the bonding behavior of protein residues with the metal jons. In biological fluids,
metal ions exist in non-exchangeable form as in metallo-proteins or loosely bound to some bioligands as in metal-activated
proteins. The looscly bound metal ions arc in equilibrium with simple metal jons present in the bio-fluids. These simultancous
equilibria involving a varicty of metal ions and ligands arc important in bio-fluids [4].

Mercaptosuccinic acid (MSA) or thiomalic acid (HOOC-CH(SH)-CH2-COOH) is a dicarboxylic acid containing a thiol

functional group (-SH group) instead of an -OH group in malic acid[5). MSA is a tridentate ligand which has the ability to form
strong complexes with many metal ions in natral environment and within cells [6] and it has three replaceable hydrogen ions
(two from the carboxylic and onc from the sulfhydryl functional groups). Sodium salt of the anionic Au(l) complex of 2-
mercaptosuccinic acid is an effective antiarthritic drug.[7-10] MSA is widely applicd in industry and technology as corrosion
inhibitar, clectrolyte for clectroplating bath, and components of bleach-fixing baths for photographic films and as active materials
for depilatories and hair straightening,

Acctonitnile (AN) is a weak basc [11] and a much weaker acid [12] than water. Anions have lower solvation encrgics in AN
than in water, except in those cases where there is specific interaction with the solvent, thus cations are reduced at considerably
more positive potential [13] in AN than in water. It is a protophobic dipolar aprotic solvent and it does not form any hydrogen
bond with solute species. The protophobic character of AN may arisc from the possible formation of dimers which are shown to
exist from IR studics [14]. Acid-basc equilibria and dissociation behavior of various acids in AN medium have been studied using
spectrophotometer and conductivity meter [15]. Proton acceptor power and homo conjugation of mono- and diamines in AN as
solvent was studied [16]. N. N-Dimethylformamide (DMF) was first prepared in 1893 by the French chemist Albert Verley. Itisa
clear, transparent, high-boiling point liquid with a light amine flavor and a relative density of 0.9445 (25°C). It is soluble in water
and most organic solvents [17] that used as a common solvent for chemical reactions.

Since the diclectric constant at the active site cavitics is very small compared to that at biofluids, low diclectric constant
is mimicked by using a water soluble organic solvent like acetonitrile (AN) and dimethylformamide (DMF). Very few studies
have been reported in the literature on cffect of diclectric constants in organic solvent- water mixtures [18-19]. Hence, speciation
studics of the title systems have been undertaken based on their involvement in various physiological reactions.
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ABSTRACT

The protonation constants for the isoclectric reaction LH® = L+ H (where L = 1, 10-phenanthroline) were determined
pH-metrically in Dimethylformamide and Acctonitrile -water mixtures. The changes in the pK valucs are interpreted in terms of
solvent basicity and ion-solvent interactions. The free encrgics of transfer of the H' ion from water to Dimethylformamide and
Acctonitrile -water mixtures were also calculated. The protonation constants were calculated with the computer program
MINIQUAD?S and sclection of the best fit chemical models was based on the statistical parameters. The log K values were found
to increase with increase of the organic solvent content. Its proton dissociation constants are reported to be pKay=0.70 and
pK2:=4.98 (u=0.1, 25°C). Distribution of species, protonation cquilibria and cffect of influential paramcters on the protonation
constants have also been presented.

Keywords: 1,10-phenanthroline, Dimethylformamide, Acctonitrile, protonation constant, diclectric constant
I. INTRODUCTION

1,10-Phenanthroline(phen) is a colorimetric reagent for iron detection. It is also used as a reagent for the solvent extraction of
anions. phen is an organic compound. It is a bi-dentate ligand in coordination chemistry, it forms strong complexes with many
metal ions. Phen. an N-donor ligand with planar aromatic rings is known [1-7] to form protonated species in acidic solution .i.c.,
H (phen)” and Hphen)™ in the pH range of 2.0-9.0,and Hx(phen)* at [H'1 mol dm™. Due to hydrophobicity of aromatic rings
in phen, the solubility of the neutral species is low in water which remarkably increases in organic solvents and also in aqua-
erganic mixtures. This reagent is slightly soluble in water (3.3 ¢/l at room temperature) and benzene (14 g/l at room temperature),
and fairly soluble in alcohol (540 g/l), acetonc, and diluted mineral acids. Its proton dissociation constants are reported to be
pKa:=0.70 and pKa:=4.98 (p=0.1, 25°C). phen which occurs in coal tar can be produced by the degradation of certain alkaloids. It
is used as a starting material to prepare dyes and drugs. It is a good metal chelator used in metallocene industry as a redox
mdhbrhbhms,m«dhuﬁmofmn:ﬁiﬁcmmpmm&asncntalystﬁurthcoxidntiwwguﬁcsymhﬁis. Phenisa
well known chelating agent [8] and has been reported to be biologically active cither alone or in the presence of metal ion. The
bacteriostatic cffects of phen and its metallic chelates have been studied of which the mixed ligand complexes have been found to
be more effective.

phen or 4,5-diazaphenanthrene is a tricyclic compound. Phen is 3 metal chelator. As a bidentate ligand in coordination
chemistry, it forms strong complexes with many metal jons through N-atoms. Duc to hydrophobicity of aromatic rings of phen,
the solubility of the neutral species is low in water which remarkably mcreases in organic solvents and also in aqua-organic
mixtures. Protonation equilibria of phen have been studied in varying concentrations (0-60% v/v) of ACETONITRILE - water
mixtures maintaining an ionic strength of 0.16 mol dm™ at 303 K using pH metric method. The protonation constants have been
ca}mhmdwilh!hcmmuulﬂnmmmmioumsmmebmﬁtnmdnlsareuﬁv:datbascdunmﬁsﬁmlmum!s
employing crystallographic R factor, ¥ ,skewness and kurtosis. Phen has two dissociable protons. It exists as LH:** at low pH and
gets deprotonated with the formation of LH*, L successively with increase in pH.The protonated specics Hphen® and Haphen®+
were reported in the pH range 3.8-5.5 and < 1.0, respectively.

Structure of 1,10-Phenanthroline
In this experiment, the protonation constants of 1,10-phenanthroline have been determined pH-metrically in aqueous solutions
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ABSTRACT:

A computer assisted pH-metric mvestigation has been carried out on the speciation of complexes of Co(Il), Ni(ll) and Cu(ll) with
L-Dopa. The titrations were performed in the presence of different relative concentrations with sodium hydroxide in varying
concentrations ((--60% v/v) of acctonitrile-water mixtures and DMF-water mixtures at an ionic strength of (.16 mol L and at a
temperature of 303.0 K. Stability constants of the binary complexes were refined using MINIQUAD7S. The best-fit chemical
umdc!smmlccmdbucdous!&ﬁsﬁuimhkccryﬂaﬂomic R factor and sum of the squares of residuals in mass-
balance cquations. The models for binary complex systems contain the chemical species ML, MLz, MLH, ML-H and MLAH: for
Cofll), Ni(ll) and Cuill) in acetonitrile-water and DMF-water mixtures. The trend in the variation of stabslity constants with
change in the mole fraction of the medium was explained based on clectrostatic and non-clectrostatic forces. Distribution of the
species with pH at different compositions of ascctonitrile-water and DMF-water mixtures was also presented.

KEY WORDS:
L-Dopa, Acctonitrile, DMF, MINIQUAD?S, binary specics, Distribution
1. INTRODUCTION:

Mctals by themselves and in proper balance to one another have important biochemical and nutritional functions [1-2].
The bicavailability of these minerals is also a very important factor, depending on the food source and also upon the pH of
intestine [3-4]. Co{ll), Co(l1) and Nill) are associated with several cnzymes [5-6] and any varistion in their concentration leads to
metabolic disonders [7]. Hmccspwiﬂimsﬂdyufusmﬁalme&limmmplzxﬁ is uscful to understand the role played by the
active site cavities in biological molecules and the bonding behavior of protein residues with the metal jons. In biological fluds,
metal ions exist in non-exchangeable form as in metallo-proteins or loosely bound to some bioligands as in metal-activated
proteins. The loosely bound metal jons arc in equilibrium with simple metal ions present in the bio-fluids. These simultancous
equilibria involving a varicty of metal ions and ligands are important in bio-fluids [8]. The formation of metal complexes of
L-Dopa was reviewed by Gergely [9] and Pettit {10]. L-Dopa is a naturally occurring dictary supplement and psychoactive drug
found hminkhdsofﬁodandbﬂbaﬂcﬁdﬁimmmmiﬂbiubgkalmk L-Dopa is a popular drug in the treatment
of mangancse poisoning and Parkinson's discasc [11-12] which arc accompanicd by neurologically similar sequcls [13). L-Dopa
is also a in the treatment of inc- sive d ia and to increase do ine concentration, since it is capable
fcmssmg’pnpﬂm:eubm brain barrier, mwmmmf cﬂnyns:;?.n()we L-Dopa enters Pathl::omh'al nervous system (CNS) it is
converted into dopamine by the enzyme aromatic L-amino acid decarboxylase, also known as dopa decarboxylase. However,
conversion to dopamine also occurs in the peripheral tissues, causing adverse effects and decreasing the availability of dopamine
to the CNS; so it isd\cmniuﬁpmcﬁeemmdmi&stuapuiphaai dopa decarboxylase inhibitor. L-Dopa, when oxidized, can
form bonds with sulfur containing compounds (such as cysteine) to polymerize with other amino acids and lower bicavailability
of protein when L-Dopa is consumed via foods f14].

essential clement for life in minute amounts (10 mg/day), mt higher levels of exposure it shows mutagenic and carcinogenic
effiects [15]. Minot and Murphy [16] discovered that pernicious ancmia can be treated by feeding the paticnt with large amounts
of liver which contains vitamin Bis. Trace amounts of vitamin Bi: are cssential for the synthesis of hemoglobin. Its deficiency
causes anemia. Besides cobalt is involved in the production of red blood cells and is smportant for the proper functioning of the
nervous system as it can help in creating a myelin sheath. Nickel plays numerous roles in the biology of microorganisms and
plants [17-18]. Urease, an enzyme which assists in the hydrolysis of urca, contains nickel. The NiFe-hydrogenases contain nickel
in addition to iron-sulfur clusters [19]. A nickel-tetrapyrrole coenzyme, F430, is present in the methyl cocnzyme M reductase
which powers methanogenic archaca. Other nickel-containing enzymes include a class of supcroxide dismutase [20] and &
glyoxalase [21]. Copper is essential in all plants and animals. The human body contains copper at a level of about 1.4 to 2.1
me’ks weight of human body [221.
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Abstract: Solute-solvent interactions of L-Dopa have been studied in 0-60% v/v Acctonitrile-water and DMF-water media using
pH-metric method. The protonation constants have been calculated with the computer program MINIQUAD7TS. The best fit
chemical model of the protonation equilibria have been sdwwdhnmdonﬂ:uhnldcviatianinprmion constants and residual
analysis using crystallographic R-ﬁﬂmmdmmof:qmafmidmkiuallmhlmcccqmﬁom. Lincar variation of
protonation constants with inverse of diclectric constants of the solvent mixture has been attributed to the dominance of the
clectrostatic forces. Distribution of specics, protonation cquilibria and effect of influcntial parameters on the protonation constants
have also been presented.

Keywords: MINIQUAD?S, Acetonitrile, DMF, L-Dopa

L. INTRODUCTION:

2-Amino-3-(3,4-dihydroxypheayl) propancic acid (L-Dopa) is a naturally occurring dictary supplement and psychoactive drug
fntmd‘ineeminkindsoffoodmdhﬂbs- lup'c!n:ﬂ natural source is from plant kingdom like the seeds of Mucuna Prunens [1). L-

is also a popular inthcuutmcmufchptmmc“ -reponsive d stonia and to increase dopamine concentration, since it is capable
ofntﬁngtbebmbmhbnﬁer.whae 1 iuclmetQmL—Dwamm&:meus;yﬂm(CNS}itis
cmmdmdopuuincbylhcmzyumﬁcL-uminomiddccuboxyhsc,llsuknmmnsdopdmrboxyhsc.ﬂmm.
mmﬁb&pﬁmn&mhhpﬁﬁt@&u&mﬁgdmc&sﬂwIhelvaihbililyofdopuminc
mlthNS.SoilisthesMthcﬁWWapﬁMW@MthM-?&ﬂMﬁmd
L-Dopa with AF", Cr, Fe", Cu™, and Zn** arc studicd and compared with UV-Vis-spectroscopy [4}. L-Dopa possesses four
protenation constants (HaL). Out of these four protons, two of these will be phenolate (catecholate) protons. The first proton 10
cmrdinﬂ:(aphcnah&prmw}lnsnwryhighafﬁnilyl'ortthH:‘iunTh:ncntwupmtomlocomdiuncbmdmdicodwr
phenolate oxygen and the aminc nitrogen. ;

Acctonitrile (AN) is a weak base [S] and a much weaker acid {6] than water. Anions have lower solvation cnergics in AN
ﬂnniuwm.cxupiinlbnsccmwhcmﬂmisspcciﬁc interaction with the solvent, thus cations are reduced at considerably
more positive potential {7] in AN than in water. It isa protophobic dipolar aprotic solvent and it docs not form any hydrogen bond
with solute species. The protophobic character of AN may arisc from the possible formation of dimers which are shown to exist
from IR studies [8]. Acid-base cquilibria and dissociation behavior of various acids in AN medium have been studied using

tometer and conductivity meter [9]. Proton wer and homo conjugation of mono- and diamines in AN as
m studied |10). Diclectric v uonsumsl : of m.mrﬁw been nmsm:lqmﬂs.lﬂ to 278.15 K over the entire
composition range. Their deviations from ideality have been determined [11].

N, N-Dimethylformamide (DMF) was first prepared in 1893 by the French chemist Albert Verley. It is a compound formed
byﬂrsﬁstﬁuﬁmof!hhmylmof&rmicacidwilhdimhylmimmmdﬂxmdmhrfmh HCON(CH;),. It is
a clear, transparent, high-boiling point liquid with a light amine flavor and a relative density of 0.9445 (25°C). It is soluble
watcr and most organic solvents [12] that used as a common solvent for chemical reactions. In Petroleum Industry DMF can be
uscd as a gas absarbent for separating and refining gases. In Pesticide and Pharmaceutical industries DMF finds application as an
intermediate of organic synthesis. It is also used as a catalyst in carboxylation reactions, in onganic synthesis, as a quench and
cleancr combination for hot-dipped tin parts (e.g.. for high-voltage capacitors), as an industrial paint stripper and in inks and dyes
in printing and fibre-dycing applications [13-14],

The aim of the present study is to determine the protonation- deprotonation equilibria of L-Dopa in low diclectric media. AN
and DMF arc_commonly, used in comolex cauilibria i fRainiin. low diclectric_constant, Hence AN-water and DMF-water




© 2018 JETIR December 2018, Volume 5, Issue 12 www.jetir.org (ISSN-2349-5162)

A pH METRIC DETERMINATION OF
PROTONATION CONSTANTS OF
MERCAPTOSUCCINIC ACID IN
DIMETHYLFORMAMIDE AND ACETONITRILE
-WATER MIXTURES

V. Tejeswara Rao®, P.Lakshmi Kishore?, and G. Nageswara Rao*
“ MVR PG college, Visakhapatnam-530026, India
*Department of Inorganic and Analytical of Chemistry, Andhra University, Visakhapatnam-$30003. India
ABSTRACT

Tbcpmmuoucmmrsnhuo!'mﬂtqum‘mk acid were determined in Dimethy] formamide and Acetonitrile -
water mixtures (0-60% v/v) at 303.0 K at an ionic strength of 0.16 M using pH-metric technique. The protonation constants were
calculated with the computer program MINIQUAD?TS and sclection of the best fit chemical models was based on the statistical
parameters. The log K values were found to be an increase with increase of the organic solvent content. The lincar variations of
the protonation constants with the reciprocal of the dielectric constant of the medium have been attributed to the dominance of
clectrostatic forces. Distribution of species, pratonation cquilibria and cffect of influcntial parameters on the protonation constants
have also been presented.

Keywords: Mercaptosuccini acid, Dimcthylformamide, Acetonitile, protonation constant,diclectric constant

INTRODUCTION: : : S,

Mercaptosuccinic acid as a ligand, has been of interest because of its versatility in coordinate modes duc to two carboxylic acids
and sulfhydryl eroups {1). More recently. it has been used in the synthesis of novel polyanionic inhibitor of HIV and other viruses
(2) Thiomalic acid is used as a brightening agent of metal plating. :

Mercaptosuccinic acid (MSA) or thiomalic acid (HOOC-CH{SH)-CH:-COOH) is a dicarboxylic acid containing a thiol
functional group (-SH group) inste: of an -OH group in malic acid (3). It is an important organic compound with multifunctional
intermediate in organic synthesis. It is widely used in the synthesis of various biologically active sulfor containing compounds
such as the antileukemic spiro {indoline-3,2"thiazolidine]-2 4'~diones (4), antimicrobial (5.6) and antimbercular 4.
thiazolidinones. It 15 also used as a building block in the synthesis of novel polyanionic inhibitors of human immunodeficiency
virus and other viruses (7) and as a starting material in the synthesis of isocysteine, an important non-proteinogenic amino acid in
a potent peptide hibitor of stromelysin (R). In addition, sodium salt of the anionic Au {I) complex of 2-mercaptosuccinic acid is
an cffective antiarthnitic drug (9). MSA is widely applicd in industry and technology as corrosion inhibitor, electrolyte for
electroplating bath and components of bleach-fixing baths for photographie films and as active materials for depilatorics and hair
strightcning (10, .

The composition and stability of zinc complexes of thiomalic acid was studicd by using potentiometer and
conductivitymeter (11).

$H

Fig: Structure of 2-mercaptosuccinic acid
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Methylene Blue (MB) applications.
L Introduction mmam;nwmmmm

Nanomaterials are the most challenging areas of current scientific and
wmmuwmmmw
mmmmwmwun“

implementation in nanvelectronic devices [1). The n-
wmﬂwﬁam«ﬂmrwmmmhmm
caused by toxic and inflammable gases. They exhibit changes in electrical
resistance in the presence of toxic and inflammable gases in the ambient
atmosphere. The basis of this change in resistance lies in the reaction
muwwmmmmuampg
thus causing a decrease in resistance by releasing ebectrons back into the
axide [2).

Nanostructures of metal oxides have great attention due to their unique
properties in novel applications, The devices based on inorganic materials
such as metal oxide semiconductors, which works on principle of the
Mhmhuyui&mﬂdmdmﬂulnnmm
nanastructures offer functionality from electrically conducting to
insulating and from highly catalytic to inest propertites. One-dimensional
nanostructured materials have attracted great attention aver the past
decade because of their important and aften exhibit novel applications
nﬂnmcleminlandopﬁalmruMummm
size dependent properties of magnetic oxides have initiated currem
Mdriiehuunmrchuwmmm.

Magnatic particles with sizes in the nanameter scabe are now of interest
Mdhhmwmmmm
properties which differ considerably from thase of bulk materials. Below
a eritical size, magnetic partides become single domain in contrast with
mmmeamwmmm
unijue such as super paramagnetic and quantumn tunneling of
the magnetization [5].

Iron oxides are ane of the most transition metal oxides of
technological impartance [6]. Fe;0. is a traditional magnetic material used

and desired compositions have drawn immense attenticn due to their
unique morphology and ﬁw

The energy gap (Eg) is an important feature of semicanductors which
determines their applications in optoelsctronics [9-12). The UV-Vis
absorption spectroscopy is frequently used to characterize
semiconductors materials [13], it is easy to extract the Eg values from their
absorption spectrs knowing their thickness. However, in colloidal
samples, the scattering effect is enhanced since more superficial area is
exposed ta the light beam. In normal incidence mode, dispersed light is
counted as absorbed light and the technique does not distinguish between
the two phenomens. On the other hand, it is common to obtain powdered
materials, frequently UV-Vis absorption spectroscopy is carried out
dispersing the sample in liquid media like water, ethanol or methanal. 1f
the particle size of the sample is not small enough, it precipitates and the
absorption spectrum is even more difficult to interpret. In order to avoid
these complications, it is desirable to use diffuse reflectance spectroscopy
(DRS). which enables to obtasin Eg of un-supported materials [14]. The
theory which makes possible to use DRS was proposed by Kubelka and
Munk [15).

2. Experimental Methods

2.1 Synthesis of Fe. 0, Nanoparticles

During the sol-gel protocol of iron nanoparticles, 1.2 g of poly ethylene
glycol (PEG) taken in 25 ml of distilled water and stirred for 30 min. Later
ljgﬁmmmm!ﬂmtﬂﬂnﬂum.ﬁblﬂkm‘hinmﬂ
of distilled water are gtirred . Now both FeS0,.7H:0 and
Fea(S04)y solutions were added drop by drop into the poly ethylene glycol
solution. Then the solution was stirred for 30 min, ammonia solution is
added to maintain pH-10. The mixture was further stirred for 4 b and
filtered, washed with distilled water and finally rinsed with acetone and
dried in hot air oven at 60 °C for B h. The dried compound was calcined at
different temperatures at 400 °C, 600 °C and 800 °C for 4 h to get FesOs
nanopartides.

2.2 Charocterization Techniques
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Abstract ;ln this paper we cicﬁneﬁsyumtrimﬁi&rem operation  between two given Fs-subsets of
a given Fs-set and prove collection of all Fs-subsets of a given Fs-sct with this symmetric operation is a
comunutative group with some conditions

Keywords:Fs-set, Fs-subsct, Fs-union, Fs-intersection , Fs-Complement, symmetric
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L INTRODUCTION

Evasiucc?ad:h{S]fnmdwcdﬂmmlionofﬁ:uysminhiﬁpimmingwm‘k,wml
mﬂhemﬁqimmﬂicdnmmusnspmuuf&zzym.

Rm@mympmhkeﬁmummmmtoﬁammﬂmmm&a
given fuzzy set is Boolean algebra under suitable operations [21].VaddiparthiYogeswara . Srinivas
and BiswajitRath{11] introduced the concept of Fs-set and developed the theory of Fs-sets in order to
prove collection of all Fs-subscts of given Fs-sct is a complete Boolean algebra under Fs-unions, Fs-
intersections and Fs-complements. The Fs-sets they introduced contain Boolean valued membership
functions. htlﬁspupér,w:défuﬁuﬁmyomﬁbnmﬂy,symmchicdiﬁcmm&mb&wmm
Fs-subscts and prove collection of all Fs-sub sets of a given Fs-sct under this operation is a
commutative group along whhmauﬁﬁmF«mﬂ:maﬂh;goﬂbem_thcﬂno:yostm
is introduced  bricfly in the section-IL. All other relevant results are proved in the next section. We
denote the largest element of a complete Boolean algebra Lafl.1] by My or lorl,. For all lattice
theoretic, set thearetic properties and Boolean algebraic properties one can refer Szasz [3], Garret
Birkhoff]4] Steven Givants Paul Halmos|2) and Thomas Jech[S].

ILTHEORY OF FS-SETS

2.1 Fsset: Let Ube a universal set. A, € U and let ACU be non-cmpty. A four tuple oA =
(A1 A R(ia, pas).La) is said be an Fs-set if, and only if
(HAcA, ;
{2) hisnmmi:(:.ﬂmlm!\lgdmx _
(3) ft1a,: Ay == Ly y1zp: A = Ly, jare functions such that py, JA = yp
(4) A:A~s Ly is defined by Ax = P X Alpzax ) . foreachx € A

1.2 Fs-subsct: Let #(A*;.Aot.xf}luhﬂu), L*) and *(Bj, B, B(m._l.ygn),l..g) be a pair of Fs-sets. 3
kﬂf&mhmrwbmﬂfﬂ,mwm,if,!ﬂim!y if
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(1) Abstract: In this paper we scarch the nature of an image of an Fs-subsct under an Fs-function whenever this
Fs-function acts on complement of an Fs-subsct .Also we provethat the image of the complemented Fs-subsct
contains complement of the image under some condition. An Fs-set is 4 =(Al-“'l(|‘m, pu),L,\)wih
following condition '

(NAS A

{2) Ly is a complete Boolean Algebra

() pyy A —-L‘.pu:A—-LA,-tﬁuxﬁnmsuchﬂmHMIAzpn

(4) KA~ L, isdefined by Ax = p,, xA(p,,x )" for cach x € A

andFs-function is a triplet (fy, £, ®) denoted by Ebetween two Fs-subscts B = (By, B,B (it . Lu) and € =
(Ct'c"-f(ﬁc,'i"zc)"‘c) of A, denoted byf: B = (Bl-B-ﬁ(lﬁs;.l'zn)-L') —~C= (C;,C.(_I(um.pm).[.e) it and
only i

(a) fy:B; =C; is function
(b) f=f;]::8-€bcuub
(¢) dnly — L. is complete homomorphism

Here A € A, is crisp set and L, complete Boolcan algebra,Ly is a complete Subalgebra of

LyandB; S A ASB.

Keywords: Fs-set, Fs-subset, Fs-empty sct Fs-Complement, Fs-function, Image of an Fs-subset.
L INTRODUCTION

Ever since Zadeh (8] introduced the notion of fuzzy scts in his pioncering work, several mathematicians
studied numerous aspects of fuzzy scts.

Recently many rescarchers put their efforts in order to prove collection of all fuzzy subsets of a given fuzzy
set is Boolean algebra under suitable operations [21).VaddiparthiYogeswara ,G.Srinivas and BiswajitRath[11]
introduced the concept of Fs-sct and developed the theory of Fs-scts in order to prove collection of all Fs-subscts of
given Fs-set is a complete Boolcan algebm under Fs-unions, Fs-intersections and Fscomplements. The Fs-scts they
imtroduced contain Boolean valued membership functions. Also VaddiparthiYogeswara, BiswajitRathintroduced the
concept of the Fs-function between Fs-sct and image of an Fs-subsct under an Fs-function studied some propertics
[17]. The concept of inverse image of an Fs-subset under an Fs-function was introduced by VaddiparthiYogeswara,
BiswajitRath, Ch.RamasanyasiRaoetc [23,24,25]. In this paper we describe complement of an image of an Fs-subsct
under an Fs-function and study the corresponding Fs-subsct propertics and prove some results. For smooth reading of
the paper, the theory of Fs-scts and Fs-functions and images in bricf is dealt with in first three sections. We denote the

N
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Preservation of Arbitrary Fs-Unions and Fs-
Intersections by the Inverse of an Fs-function

Vaddiparthi Yogeswara* Biswajit Rath** Ch. Ramasanyasi Rao*** K.V. Umakameswari***
and Raghu Ram***

1. INTRODUCTION

Ever since Zadeh [8] introduced the notion of fuzzy sets in his pioneering work, several mathematicians
studied numerous aspects of fuzzy sets.

Recently many rescarchers put their efforts in order to prove collection of all fuzzy subsets of a
given fuzzy set is Boolean algebra under suitable operations [21].Vaddiparthi Yogeswara , G.Srinivas and
Biswajit Rath[11] introduced the concept of Fs-set and developed the theory of Fs-sets in order to prove
collection of all Fs-subsets of given Fs-set is a complete Boolean algebra under Fs-unions, Fs-intersections
and Fs-complements. The Fs-sets they introduced contain Boolean valued membership functions. They
are successful in their efforts in proving that result with some conditions. In this paper we prove that
preservation of arbitrary Fs-unions and Fs-intersections by the inverse of an Fs-function For smooth
reading of the paper, the theory of Fs-sets and Fs-functions in bricf is dealt with in first three sections. We
denote the largest clement of & complete Boolean algebra L [1.1] by M, or 1,. For all lattice theoretic
properties and Boolean algebraic propertics one can refer Szasz [3), Garret Birkhoff4], Steven Givant «
Paul Halmos|3] and Thomas Jech[5].For results in topology one can refer{ 10].

2. THEORY OF FS-SETS

L Fs-set: Let U be a universal set, A, < U and let A = U be non-empty. A four tuple
A= (AL AA (1,,1,).L)
is said be an FS-set if, and only if
LAgA
2. L, is a complete Boolean Algebra
3 p_u‘:Al-->LA,uu:A%L“.areﬁlnctionasucbtilatpulMapu
4. A:A > L, isdefined by
Ax = pMIxA(uux)‘.foreachxeA

*  Associsic Professor Dept. Mathematics, GIT, GITAM University, Visakhapatnam-330043, A P Sate, India voddiparthyy@yvahoo. com

**  Asst Professor Dept of Applied Mathematics, GIS, GITAM University, Visakhupainam-330045, A P, India  swwithbrigmail com

#*+  Rescarch Scholar Dept off Applied Mathemtics, GIS. GITAM University, Visskhapamam 530045, AP, India. amsmathematicoidgmead com.
uma. mathematicsiigmatl.com. droghuramS4E gmall.com




LICTA, 10(07), 2017, pp. 133-158
© International Science Press

Theory of Inverse Images of Fs-Subsets
under an Fs-Function - Some Observations
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1. INTRODUCTION

Ever since Zadeh [8] introduced the notion of fuzzy sets in his pioneering work, several mathematicians
studied numerous aspects of fuzzy sets.

Recently many researchers put their efforts in order to prove collection of all fuzzy subsets of a
given fuzzy set is Boolean algebra under suitable operations [21]. Vaddiparthi Yogeswara , G Srinivas and
Biswajit Rath[11] introduced the concept of Fs-set and developed the theory of Fs-sets in order to prove
collection of all Fs-subsets of given Fs-set is a complete Boolean algebra under Fs-unions, Fs-intersections
and Fs-complements. The Fs-sets they introduced contain Boolean valued membership functions. They
are successful in their efforts in proving that result with some conditions. In this paper we introduce the
concept of inverse image of an Fs-subset under an Fs-function and prove some results. For smooth reading
of the paper, the theory of Fs-sets and Fs-functions in brief is dealt with in first two sections. We denote the
largest element of a complete Boolean algebra L, [1.1] by M, or 1. For all lattice theoretic properties and
Boolean algebraic properties one can refer Szasz [3], Garret BirkhofT'[4], Steven Givant « Paul Halmos [2)
and Thomas Jech [5]. For results in topology one can refer [10].

2. THEORY OF FS-SETS

L. Fs-set : Let U be a universal set, A, = U and let A < U be non-empty. A four tuple
A= (A, AA (. 1. L)

1s a complete Boolean Algebra

(@) Ac A

(b) L, is a complete Boolean Algebra

€ m,, AL, A— L, are functions such that p,, |A2p,, o

2. Fs-subset: Let A=(A A, A (1, X A (). L,and B=(B,, B, B(u,. ny), L) be a pair of
Fs-sets. B is said to be an Fs-subset of A, denoted by B < A, if, and only if
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ABSTRACT

In this paper, based upon Fs-set theory . [1], we define a crisp Fs-points set FSP(A) for given Fs-set A and
establish a pair of relations between collection of all Fs-subsets of a given Fs-set A and collection of all
crisp subsets of Fs-points set FSP{.A) of the same Fs-set 4 and prove one of the relations is a meet
complete homomarphism and the other is a join complete homomorphism and search properties of
relations between Fs-complemented sets and complemented constructed crisp sets via these
homomorphisms.

Key word: Fs-set, Fs-subset, Fs-complement, Fs-function, Fs-point

1 Introduction:

Ever since Zadeh [17] introduced the notion of fuzzy sets in his pioneering work, several mathematicians
studied numerous aspects of fuzzy sets.

Murthy(7] introduced f-sets in order to prove Axiom of choice for fuzzy sets. The following example shows
why the introduction of f-set theory Is necessitated. Let A be non-empty and consider a diamond lattice
L = {0,a 1 . 1). Define two fuzzy sets f and g from A into L such that f(x) = aand g(x) = B. Here both {
and g are nonempty fuzzy sets. The Cartesian product of f and g from A into L is given by (f x g)(x) =
fx) Ag(x) = @A B = 0. Thatis, f x g Is a empty set. Even though both f and g are non-empty fuzzy sets,
their fuzzy Cartesian product is empty showing that the failure of Axiom of choice in L-fuzzy set theory
[10]. The collection of all f-subsets of a given f-set with Murthy's definition [7] f-complement [10) could
not form a compete Boolean algebra. Vaddiparthi Yogeswara , G.Srinivas and Biswajit Rath introduced the
concept of Fs-set and developed the theory of Fs-sets in order to prove collection of all Fs-subsets of given
Fs-set is a complete Boolean algebra under Fs-unions, Fs-intersections and Fs-complements. The Fs-sets
they introduced contain Boolean valued membership functions -They are successful in their efforts in
proving that result with some conditions. In papers [2] and [3] Vaddiparthi Yogeswara, Biswajit Rath and
S.V.G.Reddy introduced the concept of Fs-Function between two Fs-subsets of given Fs-set and defined
an image of an Fs-subset under a given Fs-function. Also they studied the properties of images under
various kinds of Fs-functions.
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