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A novel hybrid Extreme Learning Machine and Teaching–Learning-Based 
Optimization algorithm for skin cancer detection(Article)(Open Access)

Priyadharshini, N.,  Selvanathan, N.,  Hemalatha, B.,  Sureshkumar, C.  

Department of Computer Science, Sri GVG Visalakshi College for Women, Udumalpet, India
Department of Information Technology, Sona College of Technology, Salem, India
Department of Information Technology, KGiSL Institute of Technology, Coimbatore, India

Abstract

Skin cancers, such as melanoma, can be di�cult to spot in their early stages because they o�en resemble benign moles.

Early detection of melanoma is crucial as it increases the chances of successful treatment and prevents cancer from

spreading to other areas of the body. Machine learning algorithms and computer vision techniques are versatile

techniques for detecting melanoma. However, current research has limitations, such as inaccurate detection and longer

computation times. This paper proposes a novel hybrid Extreme Learning Machine (ELM) and Teaching–Learning-Based

Optimization (TLBO) algorithm as a versatile technique for detecting melanoma. ELM is a single-hidden layer feed-

forward neural network that can be trained quickly and accurately, while TLBO is an optimization algorithm used to �ne-

tune the network's parameters for improved performance. Together, these techniques can classify skin lesions as benign

or malignant images, potentially improving melanoma detection accuracy. © ���� The Author(s)
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Designing the heterostructured FeWO /FeS  nanocomposites for an enhanced

photocatalytic organic dye degradation(Article)

Parasuraman, B.,  Kandasamy, B.,  Murugan, I.,  Alsalhi, M.S.,  Asemi, N.,  Thangavelu, P.,  Perumal, S.  
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Abstract

The present study, reports a facile approach for the synthesis of FeWO /FeS  nanocomposites were demonstrated through

hydrothermal method. The surface morphology, crystalline structure, chemical composition, optical properties of the

prepared samples was analysed by di�erent various technique. The result observed analysis indicates that, the formation of

heterojunction by �:�wt% of FeWO /FeS  nanohybrid has the lowest recombination rate of electron-hole pairs and the least

electron transfer resistance. Due to its the broad absorption spectral range and preferable energy band gap, the (�:�)

FeWO /FeS  nanohybrid photocatalyst exhibits an excellent ability to remove MB dye when exposed to UV–Vis. Light

irradiation. Its photocatalytic activity of (�:�) FeWO /FeS  nanohybrid is higher than other as prepared samples due to its

synergistic e�ects, enhanced light absorption and high charge carrier separation. Radical trapping experimental result

implies that the photo-generated free electrons and hydroxyl radials are essential to degrade the MB dye. Furthermore, a

possible future mechanism for FeWO /FeS  nanocomposites photocatalytic activity was discussed. Moreover, the recyclability

analysis demonstrated that the FeWO /FeS  nanocomposites can be recycled multiple times. The enhanced photocatalytic

activity of �:� FeWO /FeS  nanocomposites is promising for the further application of visible light driven photocatalyst in

wastewater treatment. © ���� Elsevier Ltd
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Magnetic recyclable CuFe O /rGO nanocomposite for the degradation of
tetracycline under sunlight irradiation(Article)(Open Access)

Aruljothi, C.,  Balaji, P.,  Vaishnavi, E.,  Pazhanivel, T.,  Vasuki, T.  

Department of Physics, P.K.R. Arts College for Women, Gobichettipalayam, India
Smart Materials Laboratory, Department of Physics, Periyar University, Salem, India
Department of Chemistry, Sri GVG Visalakshi College for Women, Udumalpet, India

Abstract

BACKGROUND: During the past several decades, photocatalytic activity by ferrite nanomaterials has been widely interested

in environmental remediation. Magnetically recyclable CuFe O /rGO nanocomposite with di�erent graphene oxide contents

was prepared by hydrothermal method, and the photodegradation performance of this nanocomposite was studied under

sunlight irradiation. RESULTS: The magnetic property of the nanocomposite showed a high magnetic saturation with super-

paramagnetic nature, leading to an additional use for catalysts aside from pollutant suspension and recyclable. The

experimental results showed that the CuFe O /rGO (�� wt.%) nanocomposite had the best photocatalytic activity in

tetracycline (TC) degradation, and its photocatalytic degradation rate was �.�� and �.�� times higher than those of

CuFe O /rGO�� and CuFe O /rGO�� under sunlight irradiation in ��� min. CONCLUSIONS: This considerable

enhancement in performance was mainly due to the formation of the CuFe O /rGO nanocomposite, which promoted

e�ective charge carrier separation and delayed the recombination process. The possible photodegradation mechanism of the

nanocomposite was revealed based on the energy levels and active radical scavenger experiments. The superoxide radical was

the main reaction species, thus con�rming the TC degradation mechanism. The enhanced photocatalytic performance of

CuFe O /rGO nanocomposite has attracted attention for its use as a potential candidate for the degradation of organic

pollutants. © ���� Society of Chemical Industry (SCI).
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Nanoscale-based ZnS-GdS shell layer decorated hierarchical ZnO nanorod array
photoanode with enhanced photo-electrochemical activity under visible
light(Article)

Umadevi, S.,  Prabhakar, P.,  Han, Y.-K.,  Ranjith, K.S.  

Department of Chemistry, Sri GVG Visalakshi College for Women, Tamil Nadu, Udumalaipettai, ������, India
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Abstract

We established a nanograined ZnS-GdS shell layer decorated with hierarchical ZnO nanorod (NR) arrays with signi�cantly

improved visible light photo-electrochemical performance. The ZnO nanorod surface is decorated with a ZnS-GdS shell layer

through the sul�dation. Photoluminescence (PL) spectral study stated that the introduction of a ZnS-GdS shell layer

improvises e�ective charge separation e�ciency with the additional in�uence of surface defect states. The ZnO/ZnS-GdS

core-shell NR array shows higher photo-electrochemical performance than the ZnO NR arrays under visible light, with a

signi�cant photocurrent density of �.� mA/cm . The highest solar to hydrogen conversion e�ciency is reached �.�%, ��

times higher than pristine ZnO nanorod with a bias potential of � V versus Ag/AgCl. The results suggest that the ZnS-GdS

shell layer enhances the visible light absorption and makes heterostructure, which helps transfer photogenerated charge

carriers and reduces the recombination rate to enhance the photo-electrochemical e�ciency of ZnO/ZnS-GdS

heterostructure. © ���� Elsevier B.V.
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Abstract

The present study deals with the synthesis of selenium nanoparticles (SeNPs) using Nilgirianthus ciliatus leaf extracts,

characterized by UV–Vis spectrophotometer, XRD, FTIR, FE-SEM, HR-TEM, DLS, and zeta potential analysis. The

antimicrobial activity against Staphylococcus aureus (MTCC��), Escherichia coli (MTCC���), and Salmonella typhi (MTCC��)

showed the remarkable inhibitory e�ect at �� µl/mL concentration level. Furthermore, the characterized SeNPs showed a

great insecticidal activity against Aedes aegypti in the early larval stages with the median Lethal Concentration (LC ) of

�.�� mg/L. Histopathological observations of the SeNPs treated midgut and caeca regions of Ae. aegypti �th instar larvae

showed damaged epithelial layer and fragmented peritrophic membrane. In order to provide a mechanistic approach for

further studies, molecular docking studies using Auto Dock Vina were performed with compounds of N. ciliatus within the

active site of AeSCP�. Overall, the N. ciliates leaf-mediated biogenic SeNPs was promisingly evidenced to have potential

larvicidal and food pathogenic bactericidal activity in an eco-friendly approach. © ����, The Author(s), under exclusive

licence to Springer Science+Business Media, LLC, part of Springer Nature.
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Target and candidate agents for diabetes treatment in the framework of the food

nexus(Article)(Open Access)
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Abstract

Diabetes mellitus is a chronic disease a�ected by scarcity in the production of insulin. In the present study, we used the

bioinformatics approach to examine the possible inhibitory abilities of phytochemical constituents of Tecoma stans towards

thioredoxin interacting protein. All the phytochemicals showed good binding attraction to the binding pocket of

thioredoxin-interacting protein. pkCSM server was used to detect pharmacodynamics, pharmacokinetics and toxicological

pro�les of phytochemical compounds. The amino acids Lysin ���, Lysin ��� and Glycine ��� were exhibited as the key

residues for the phytochemicals of Tecoma stans and binding to inhibit the thioredoxin-interacting protein. However further

studies are needed to identify the e�cacies and activities of Tecoma stans compounds against thioredoxin-interacting

protein. © ����
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Abstract

This paper presents a simple strategy for manufacturing bifunctional electrocatalysts - graphene nanosheets (GNS) coated

with an ultra�ne NiCo-MOF as nanocomposites (denoted NiCo-MOF@GNS) having a N-doped defect-rich and abundant

cavity structure through one-pool treatment of metal-organic frameworks (MOFs). The precursors included N-doped

dodecahedron-like graphene nanosheets (GNS), in which the NiCo-MOF was encompassed within the inner cavities of the

GNS (NiCo-MOF@GNS) at the end or middle portion of the tubular furnace with several graphene layers. Volatile

imidazolate Nx species were trapped by the NiCo-MOF nanosheets during the pyrolysis process, simultaneously inserting N

atoms into the carbon matrix to achieve the defect-rich porous nanosheets and the abundantly porous cavity structure. With

high durability, the as-prepared nanomaterials displayed simultaneously improved performance in the oxygen reduction

reaction (ORR), the oxygen evolution reaction (OER), and photocatalysis. In particular, our material NiCo-MOF@GNS-���

exhibited excellent electrocatalytic activity, including a half-wave potential of �.�� V (EORR, �/�), a low operating voltage of

�.�� V (EOER, ��) at �� mA cm-�, a potential di�erence (ΔE) of �.�� V between EOER, �� and EORR, �/� in �.� M KOH, and a

low band gap of �.�� eV. This remarkable behavior was due to the structure of the defect-rich porous carbon nanosheets and

the synergistic impact of the NPs in the NiCo-MOF, the N-doped carbon, and NiCo-Nx. Furthermore, the hollow structure

enhanced the conductivity and stability. This useful archetypal template allows the construction of e�ective and stable

bifunctional electrocatalysts, with potential for practical viability for energy conversion and storage. © ���� The Authors.
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Abstract

Alzheimer's disease (AD), a devastating neurodegenerative disease, is associated with the abnormal accumulation and

aggregation of β-amyloid proteins (Aβ) along with the deposition of high levels of Cu, Fe and Zn ions in the brain, causing

neuronal cell deaths to lead the cognitive disabilities and even death. As there is a direct relationship between AD and Aβ
aggregation, an intense research activity has been made to develop drug materials that serve as probes and inhibitors for

controlling the pathways of Aβ peptide aggregation. However, their relatively instability in aqueous medium, tedious sample

treatment, multistep syntheses, or low detection ability limit their potential applications. Therefore, the development of

photoactive metal complexes for the selective detection and inhibition e�ects of Aβ aggregation is a thrust area in

biomedical research. In this review, the use of non-conventional photoactive metal complexes including Ru(II), Re(I), Ir(III)

and Pt(II) has the potential advantages of probes for monitoring and inhibiting the �brillation as well as the toxicity of Aβ
over conventional dyes such as Thio�avin T (ThT). The geometry, multiple electronic/spin states and redox nature of metal

centres have made them tunable properties. Upon binding to the Aβ peptide aggregates, they exhibit promising potential as

anti-AD agents due to their fascinating photophysical properties include red emissions, large Stokes shi�s, and long

lifetimes, which di�erentiate the competitive binding of other short-lived �uorescent molecules via photoluminescence, and

time-resolved measurements. In addition, metal complexes display their remarkable selectivity and superiority over ThT.

Competition study between photoactive metal complexes and ThT on �brillation process show their e�ective binding of

metal complex with Aβ  �brils by hindering the ThT binding to give higher binding constants than that of ThT.

Computational studies predicted a hydrophobic domain between amino acid binding sites and the functional group of

photoactive metal complexes via di�erent noncovalent interactions. Thus, attractive characteristics of photoactive metal

complexes could in�uence remarkable evolutions in new dimensions, which in turn address current challenges in the clinical

use of the detection and inhibition of Aβ �brils. © ���� Elsevier B.V.
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Synthesis and characterization of SnO  nanoparticles by co-precipitation

method(Article)

Balakrishnan, K.,  Murugesan, N.  
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Abstract

Tin oxide (SnO ) nanoparticles were synthesized by co-precipitation method and the synthesized nanoparticles were

annealed at di�erent temperatures for characterization. The powders were investigated with X-ray di�raction, scanning

electron microscopy and optical spectroscopy. The structural characterization was carried out by X-ray di�raction which

con�rms the crystalline nature of the �lms with a tetragonal structure. SEM analysis of the powders enabled the conclusion

that the prepared nanoparticles are spherical particles which are smaller in size composed of clustered and agglomerated

nanoparticles. From the absorption spectra the type of transition and band gap of the synthesized nanoparticles were

estimated. The optical (UV-visible) spectrum exhibits a well de�ned absorption which in considerably blue shi�ed related to

the peak absorption of bulk SnO  indicating quantum size e�ect. © ����, Islamic Azad University of Tonekabon. All rights

reserved.
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Abstract

The aim of this paper is to introduce a new class of set called Nano Generalized pre c-closed set in Nano Topological

Spaces and study the basic properties of generalized pre c-interior, nano generalized pre c-closure and nano generalized

pre c-kernel using the de�ned set and investigates their characterizations. © ���� SERSC.
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Abstract

In this present investigation, CuO/Ag Nanocomposites (NCs) were prepared by one step hydrothermal green method. The

Jatropha curcas leaf extract was act as the reducing as well ascapping agent for synthesis of CuO/Ag NCs. The powder X-ray

di�raction (PXRD) studies were investigated the crystal phase structure of CuO and Ag nanomaterials. The presence of

oxygen vacancies and Cu interstitial defects in the synthesized material was determined by photo luminescence and Raman

analysis. The CuO/Ag NCs was evidenced by TEM analysis and elemental composition of the prepared material was

identi�ed by EDAX analysis. The green synthesized CuO/Ag NCs exhibited excellent antimicrobial activity and better

antioxidant DPPH free radical scavenging activity. The cytotoxicity of CuO/Ag NCs was assayed against osteoblast MC�t�-E�

and able to inhibit the cell growth by dose-dependent manner. © ���� IOP Publishing Ltd.
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Abstract

Aptamers are powerful recognition elements that can bind a large number of target molecules, including metal ions, small

molecules, proteins, enzymes, even complex targets like cancer cells, etc., with high a�nity and speci�city. Hence, aptamer-

based biosensors (herea�er named “aptasensors”) have been extensively utilized in the �eld of clinical diagnostics and

biomedical applications. In contrast to organic luminophores and quantum dots, luminescent transition metal complexes

o�er many desirable and wide-ranging properties, including tunable emission throughout the visible to NIR regions, long

lifetime with a large Stockes shi�, high quantum yield, good thermal, chemical and photochemical stability and metabolic

inertness for biosensing applications. The incorporation of biomolecules or lipophilic entities into the metal complexes could

overcome problems associated with membrane permeability and uptake by cells. Especially, Ru(II) and Ir(III) complexes are

promising candidates for these potential applications. This review describes an overview of recent progress in the emerging

area of aptasensors utilizing Ru(II) and Ir(III) transition metal complexes. To date, though aptasensors have been used in a

wide variety of detection techniques, we have focused mainly on the luminescence approach in this article. Numerous

aptasensors have illustrated promising detection results, even in complicated biological environments. If more rigorous

research is continued on this area, it is hoped that in the future transition metal complexes based aptamers may show

tremendous applications in biomedical research, especially diagnostics, imaging and drug delivery. © ���� Elsevier B.V.
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Abstract

This study reports the surface interaction of the chemically modi�ed marine unicellular cyanobacterium Synechococcus

elongatus BDU������ with uranium. The selective functional groups of the control (dead biomass) for binding with uranium

in unicellular marine cyanobacteria were identi�ed as carboxyl groups. The adsorption capacity of the biomass in a � mM

uranium solution was found to be ��% in the control, ��% in the amine-blocked treatments, and ��% in the carboxyl-

blocked treatments. The Langmuir isotherm provided a good �t to the data, suggesting a monolayer of uranium adsorption

on all the tested biomass. The functional groups involved in the adsorption of uranium by the control and modi�ed biomass

were assessed by Fourier transform infrared spectroscopy, energy dispersive X-ray �uorescence and X-ray di�ractive analysis.

The results of this study identify, carboxyl groups as the dominant anionic functional group involved in uranium adsorption,

which validates an ionic interaction between the biomass and uranium, a cationic metal. © ����, Springer-Verlag GmbH

Germany, part of Springer Nature.
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Abstract

Corrosion mitigation of carbon steel by neem gum (gum exudates of Azadirachta indica) was investigated in �N HCl

medium. E�ect of temperature and immersion period towards the mitigation process is studied using weight loss

method.Electrochemical studies indicate that corrosion reaction is inhibited by adsorption of gum molecules. Adsorption

process is consistent with Langmuir isotherm. The inhibitor behaves as mixed type for carbon steel corrosion in �N HCl.

Surface morphology studies reveal adsorption on the metal surface. © ���� Oriental Scienti�c Publishing Company. All

rights reserved.
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Abstract

The e�ect of halide ions on the inhibitive performance of gum exudates of Azadirachta indica on carbon steel in � N

sulphuric acid medium was investigated using chemical and electrochemical methods. E�ect of temperature and immersion

period on mitigation performance was studied. The inhibition e�ciency of gum exudates of Azadirachta indica considerably

increased with the presence of halide ions at all temperature ranges studied. Synergistic in�uence of halide ions on gum

exudates of Azadirachta indica for carbon steel corrosion was reported. Adsorption of gum exudates of Azadirachta indica as

well as the inhibitor mixtures are spontaneous and the process followed Langmuir adsorption isotherm. SEM studies

supported the adsorption phenomenon. © ���� Chemical Publishing Co. All Rights Reserved.
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