
 

 

 



i 

 

Proceedings of the International 

Conference on Emerging Trends in 

Material Science and Technology 

(ICETMT-25) 

 

 

EDITORS 

Dr. Fazlur Rahaman 

 Dr. Priti Gupta 

 Dr. Varsha Brahmkhatri 

 

 

CMR INSTITUTE OF TECHNOLOGY 

BENGALURU, INDIA 



ii 

 

Copyright Statement: 

All rights reserved. No part of this publication may be reproduced, distributed, or 

transmitted in any form or by any means, including photocopying, recording, or 

other electronic or mechanical methods, without the prior written permission of 

the publisher, except in the case of brief quotations embodied in critical reviews 

and certain other noncommercial uses permitted by copyright law. 

For permission requests, write to the publisher at the address below:  

Magestic Technology Solutions (P) Ltd. 

Chennai, Tamil Nadu, India 

E-mail: info@magesticts.com 

Website: www.magesticts.com 

Copyright Registration: 

This book and its content are intended to get registered with the Copyright Office 

of India. Unauthorized use, reproduction, or distribution of this publication, or 

any portion of it, may result in severe civil and criminal penalties, and will be 

prosecuted to the maximum extent possible under the law. 

Acknowledgments: 

Any trademarks, service marks, product names, or named features are assumed to 

be the property of their respective owners and are used only for reference. There 

is no implied endorsement if we use one of these terms. 

Published by:  

Magestic Technology Solutions (P) Ltd. [2025] 

 

 

 

 

 

 



iii 

 

Proceedings of the International Conference on Emerging 

Trends in Material Science and Technology (ICETMT-25) 

EDITORS 

Dr. Fazlur Rahaman 

Dr. Priti Gupta 

Dr. Varsha Brahmkhatri 
 

Copyright 2025 © Magestic Technology Solutions (P) Ltd. 

All rights reserved 

 

 

 

 

 

 

 

 

 

 

 

 

 

ISBN: 978-93-92090-75-2 

First Published: 14th July 2025 

DOI: www.doi.org/10.47716/978-93-92090-75-2 

Price: 400/- 

No. of. Pages: 116 

 

 

 

 

Magestic Technology Solutions (P) Ltd. 

Chennai, Tamil Nadu, India 

E-mail: info@magesticts.com 

Website: www.magesticts.com 



iv 

 

Name of the Monograph: 

Proceedings of the International Conference on Emerging Trends in Material 

Science and Technology (ICETMT-25) 

 

Editors: 

Dr. Fazlur Rahaman 

Dr. Priti Gupta 

Dr. Varsha Brahmkhatri 

 

ISBN: 978-93-92090-75-2 

Volume: I 

Edition: First 

 

Printed & Published by: 

Magestic Technology Solutions (P) Ltd, Chennai, India.  

info@magesticts.com |www.magesticts.com 

 

Copyright @2025. All rights reserved. 

No part of this publication may be reproduced, distributed, or transmitted in any 

form or by any means, including photocopying, recording, or other electronic or 

mechanical methods, without the prior written permission of the publisher, 

except in the case of brief quotations embodied in critical reviews and specific 

other non-commercial uses permitted by copyright law. For permission requests, 

write to the publisher, addressed "Attention: Permissions Coordinator," at the 

address below. 

Magestic Technology Solutions (P) Ltd.  

544, Anna Street, Kathirvedu, Chennai,  

Tamil Nadu, India 

E-mail: info@magesticts.com 

Website: www.magesticts.com 

 

  



Proceedings of the International Conference on Emerging Trends in Material Science 

and Technology (ICETMT-25) 

v 

 

Principal’s Message 

 

It is with great pride and immense pleasure that I welcome all the esteemed delegates, 

speakers, researchers, and participants to the International Conference on Emerging 

Trends in Material Science and Technology (ICETMT-25), hosted by CMR Institute 

of Technology, Bengaluru. Organized as part of our institution’s Silver Jubilee 

celebrations, this conference marks a significant milestone in our journey toward 

academic excellence and global engagement. 

Material science and technology are at the forefront of innovations and transformative 

advancements across a multitude of industries, from the vital realms of healthcare and 

energy to the intricate fields of electronics and environmental sustainability. The 

ICETMT-25 conference serves as a remarkable platform for the exchange of ideas, 

fostering vibrant interdisciplinary collaborations, and showcasing research outcomes 

that have the power to shape our collective future. I congratulate the Department of 

Chemistry and the organizing committee for their efforts in uniting thought leaders 

and inspiring young researchers under one roof, creating an environment ripe for 

creativity and discovery. 

Dr. Sanjay Jain 

Principal 

CMR Institute of Technology, Bengaluru 
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Vice Principal’s Message 

      

It is an honor to be part of ICETMT-25, a global forum aimed at exploring cutting-

edge research and emerging innovations in material science. This conference reflects 

our institutional commitment to encouraging curiosity, critical thinking, and scientific 

discovery among our faculty and students.  

The conference aims to bring together experts, researchers, and practitioners from 

around the world to share their insights, exchange knowledge, and discuss the latest 

advancements in the fields of materials Science and technologies. This event provides 

a unique platform for networking, collaboration, and staying abreast of cutting-edge 

developments. I am confident that the deliberations and discussions held here will 

inspire new directions and foster impactful collaborations. My sincere appreciation to 

all contributors who made this event possible. 

 

Dr. B Narasimha Murthy 

Vice Principal 

CMR Institute of Technology, Bengaluru 
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Dean - Academics & IQAC Message 

I am glad to welcome all participants and delegates to 

the International Conference on Emerging Trends in 

Material Science and Technology (ICETMT-25), hosted 

by CMR Institute of Technology, Bengaluru, as part 

of our institution’s Silver Jubilee celebrations. 

ICETMT-25 brings together a distinguished assembly 

of researchers, academicians, scientists, and industry 

experts from across the globe. This conference stands 

as a testament to our enduring commitment to fostering 

a culture of scholarly inquiry and global collaboration. 

This conference aims to provide a diverse platform for the dissemination of cutting-

edge research in areas such as nanomaterials, innovative and functional materials, 

green chemistry, biomaterials, and advanced sensor technologies. The diverse themes 

of ICETMT-25 reflect the interdisciplinary nature of modern scientific research and 

have relevance in addressing real-world challenges. 

I am confident that the insights shared and the dialogues initiated during this 

conference will inspire innovative thinking and pave the way for future collaborations. 

I also take this opportunity to congratulate the Department of Chemistry and the 

organizing committee for curating this event that aligns seamlessly with the vision of 

CMRIT to be a center of excellence in higher education and research. 

As we celebrate this landmark year in our institution’s history, I extend my best wishes 

for a successful and enriching conference.  

Dr. K. Chitra 

Dean - Academics & IQAC 

CMR Institute of Technology, Bengaluru 
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Head of the Department’s Message 

It is with great pleasure and a deep sense of pride that I 

extend a warm welcome to all participants of the 

International Conference on Emerging Trends in 

Materials and Technologies – 2025 (ICETMT-25), on 

behalf of the Department of Chemistry. 

Our Department is honored to have taken the lead in 

organizing this international academic event, which 

brings together a global community of scientists, 

academicians, and industry experts. ICETMT-25 

reflects our shared commitment to advancing the 

frontiers of knowledge, fostering innovation, and 

addressing some of the most pressing scientific and technological challenges of our 

time. 

The conference spans a broad spectrum of contemporary and emerging topics, 

including but not limited to nanomaterials, green chemistry, smart sensors, functional 

biomaterials, energy storage technologies, and sustainable materials. This breadth not 

only highlights the interdisciplinary nature of the conference but also underscores the 

importance of collaborative approaches in tackling global scientific and industrial 

challenges. 

We believe that the interactions and deliberations that will take place during this 

conference will ignite new research directions, strengthen academic and industry 

linkages, and foster enduring partnerships across borders and disciplines. I hope this 

forum will catalyze new research ideas and collaborations. 

 

Dr. Fazlur Rahaman 

 

Head, Department of Chemistry 

CMR Institute of Technology, Bengaluru 
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ICETMT-2025 Convenor  

E-mail:priti.g@cmrit.ac.in 

 

 

 

 

Biography:  

Dr. Priti Gupta is an Associate Professor in the Department of Chemistry at CMR 

Institute of Technology, Bengaluru. She has completed her doctoral degree in the field 

of synthetic organic chemistry from CSIR–National Chemical Laboratory (NCL), 

Pune, and subsequently worked as a Postdoctoral Fellow at the same institute. Dr. 

Gupta has published more than 30 papers in reputed international journals and holds 

a US patent. Her research contributions have earned her an H-index of 17 and several 

academic accolades. Her current research focuses on the development of organic 

systems for sensing applications, synthesis and application of nanomaterials, synthetic 

organic chemistry, and development of novel synthetic methodologies.  

Homepage: https://sites.google.com/a/cmrit.ac.in/priti-gupta-2014 

Research Interests: Synthetic Organic Chemistry, Development of methodology, 

application of small organic molecules for colorimetric and fluorometric sensing, 

synthesis and applications of nanomaterials 
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Dr. Varsha Brahmkhatri,    

Associate Professor,  

ICETMT-2025 Convenor 

Institution: Department of Chemistry,  

Centre of Excellence in Materials &Sensors,  

CMR Institute of Technology,  

Bengaluru 560037, India 

E-mail: varsha.b@cmrit.ac.in 

 

 

Biography: 

 With a focus on biomedical applications, Dr. Brahmkhatri’s research expertise 

includes nanomaterial design and fabrication, nano-bioconjugates, and nanoparticle-

biomolecule interactions. To bridge nanotechnology and spur innovation in real-time 

wound monitoring, regenerative medicine, and cancer treatments, she is working on 

nano drug delivery systems. For MRI imaging, co-drug delivery, and cancer targeting, 

Dr. Brahmkhatri has created nanoparticles encapsulated in hybrid MOFs. Her recent 

breakthroughs include drug polymer conjugates with various morphologies for 

inhibiting protein aggregation, controlling drug delivery for cancer treatment, and 

antibacterial action. With more than 45 journal articles published, a H index of 19, and 

more than 1970 citations, Dr. Brahmkhatri has won accolades and is a member of 

prominent 

scientific organizations. 

Homepage:https://sites.google.com/cmrit.ac.in/varshabrahmkhatri/home?pli=1&am

p;authuser=1 

Research Interests: Nanomaterials, targeted therapy, Cancer, protein aggregation, 

antimicrobial action, wound healing, Sensing, and Catalysis 
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CONFERENCE SCHEDULE 

 

Day 1: 19th June 2025 

Time 

Slot 

Session Title & Speaker(s) Session Chair(s) 

08:30 – 

09:00 
Inauguration & Opening Remarks 

09:00 – 

09:45 

Plenary 

Presentati

on 

NanoPlastics and Biomolecular 

Interactions — Mahesh Narayan, 

The University of Texas at El Paso, 

USA 

 

 

 

Dr. Varsha 

Brahmkhatri,  

Dr. Priti Gupta,  

Dr. Satyabrata 

Das 

 

09:45 – 

10:25 

Keynote 

Presentati

on 

Superoxide radical-producing pro-

oxidant nanozymes as antibacterial 

agents against antibiotic-resistant 

bacterial species — Sanjay Singh, 

National Institute of Animal 

Biotechnology, Hyderabad. 

10:25 – 

11:00 

Invited 

Talk 

Semiconductor-Based 

Heterojunctions for Continuous 

Antimicrobial Action in Light and 

Dark — Ramakrishnan Ganesan, 

BITS Pilani, Hyderabad 

11:00 – 

11:15 
Refreshment Break 

11:15 – 

12:00 

Keynote 

Presentati

on 

Wide band gap semiconductors for 

blue LED and high-power device 

applications — Dr. Dhasiyan Arun 

Kumar, Nagoya University, Japan 

Dr. Ramdas 

Balan,  

Dr. Pakrudheen 

Iqbal,  

Dr. Prabhat 

Gautam,  

Dr. Varsha 

Brahmkhatri,  

Dr. Priti Gupta 

 

12:00 – 

12:45 

Keynote 

Presentati

on 

High Photo charging Current 

Density and Improved Hydrogen 

Evolution Through 

Photoelectrochemical Biomass 

Valorization on Mo-BiVO₄ 

Photoanodes — Debajeet K Bora, 

University Mohammed VI 

Polytechnic, Morocco 
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12:45 – 

13:15 

Invited 

Talk 

Gelled Microemulsions Sans 

Gelator: Rheology and Structure 

Property Correlation — Sandeep R. 

Patil, Navrachana University, 

Gujarat 

13:15 – 

14:00 
Lunch Break 

14:00 – 

14:15 

Oral 

Presentati

on (OP1) 

Colloidal Engineering of PbS 

Nanoparticles Using Hydrophilic 

Spacer-based Cationic Gemini 

Surfactants: Structural, Optical, and 

Microbial Activities — Dhruvi S. 

Chaudhari, Parul University, 

Gujarat 

 

 

 

 

 

Dr. Dhananjay 

Dey,  

Dr. Ayyappa 

Bathinapatla,  

Dr. Varsha 

Brahmkhatri, 

Dr. Priti Gupta 

 

14:15 – 

14:30 

OP2 Synergistic g-C₃N₄-Encapsulated 

Cu-MOF: A Multifunctional 

Photocatalyst for Efficient 2,4-D 

Pesticide Degradation and Broad-

spectrum Biological Activity — 

Aseena Azeez, CMR University, 

Bengaluru 

14:30 – 

14:45 

OP3 Mesostructured SBA-16 for 

Controlled Release of Alendronate 

and its Pharmacokinetics — 

Shivangi Mehta, The Maharaja 

Sayajirao University of Baroda, 

Gujarat 

14:45 – 

15:00 

OP4 Design and Synthesis of NiCoSe 

Oxide as an Efficient Electrocatalyst 

for the Oxygen Evolution Reaction 

— Monika Nagaraj, CNMS, Jain 

(Deemed-to-be University), 

Karnataka 

15:00 – 

15:15 

OP5 Synthesis, Physicochemical 

Properties and Antibacterial 

Activity of Dendritic Oligomeric 

Surfactant with Computational 

Studies — Abhinav Santhosh, Parul 

University, Gujarat 
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15:15 – 

15:30 

OP6 Lanthanide-Based Systems for 

Inorganic Orthophosphate 

Detection — Hendry Saju, CNMS, 

Jain (Deemed-to-be University), 

Karnataka 

15:30 – 

16:00 

Closing Remarks 

 

 

Parallel session Day 1 

Time 

Slot 

Session Title & Speaker(s) Session Chair(s) 

14:00 – 

14:10 

PO1 Fiber Bragg Grating Sensors in 

Railway Engineering: From 

Structural Monitoring to Predictive 

Maintenance — Neha, CMR 

University, Bangalore, India 

Dr. Suvitha,  

Dr. Ramdas 

Balan,  

Dr. Pakrudheen 

Iqbal 

 
14:10 – 

14:20 

PO2 Quantum Dot Displays: 

Technological Evolution and the 

Shift Toward Sustainable Materials 

— Aliabbas Sajjadhushen Kanani, 

CMR University, Bangalore, India 

14:20 – 

14:30 

PO3 Determination of Chilli Pepper 

‘Hotness’: Development of an 

Optical System for the Sensing of 

Capsaicin — Sreevidhya K B, 

CHRIST University, Bengaluru 

14:30 – 

14:40 

PO4 Synthesis and Biological Activities 

of Novel Indole-Based Compounds 

— Jigneshkumar Bhikhubhai Lad, 

Parul University, Vadodara, 

Gujarat, India 
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14:40 – 

14:50 

PO5 

(Poster 

Session) 

Acid-redox Properties Tailored-

supported 

Undecamolybdophosphate Catalyst 

for Direct Oxidative Cross-

esterification of Aldehydes — Nisha 

Durga Giri, Parul University, 

Vadodara, Gujarat 

14:50 – 

15:00 

PO6 Template-Mediated Green Synthesis 

of Cobalt Oxide Nanoparticles and 

their Surface Functionalization 

Using β-Alanine for Biological 

Applications — Helen Rose J, 

CHRIST (Deemed to be 

University), Bangalore 

15:00 – 

15:10 

PO7 Design of Cost-effective Disposable 

Fabric Electrodes Modified with 

MOF-5 Composite as an Ultra-

sensitive Sensor for the Detection of 

Ochratoxin A in Foods — Mega 

George, CHRIST University, 

Bengaluru, India 
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Parallel Session – Day 2 -20th June 2025 

Time 

Slot 

Session Title & Speaker(s) Session Chair(s) 

10:45 – 

11:00 

Invited 

Talk 

Study on the Optoelectronic 

Properties of Biodegradable 

Polymer Reinforced with DES 

Functionalised Activated Charcoal 

— Santhosh G, CHRIST 

University, Kengeri Campus, 

Bengaluru, India 

 

 

 

 

 

Dr. Ramdas 

Balan,  

Dr. Dhananjay 

Dey,  

Dr. Suvitha 

 

 

 

 

 

 

11:00 – 

11:15 

OPP1 Synthesis and Photocatalytic 

Performance of Ni-Fe LDH 

Modified Graphitic Carbon Nitride 

for Cr(VI) Removal — Jyoti Rani, 

Akal University, Punjab, India 

11:15 – 

11:30 

OPP2 Recent Developments in the 

Synthesis and Optoelectronic 

Activity of Novel Practical 

Applications of Using DFT and TD-

DFT: Ethyl-4-(4-methoxyphenyl)-6-

methyl-2-thioxo-1,2,3,4-

tetrahydropyramidine-5-

carboxylate — Yarava Ramana 

Reddy, Annamacharya Institute of 

Technology and Sciences, Kadapa, 

Andhra Pradesh 

11:30 – 

11:45 

OPP3 Experimental and Computational 

Spectral Investigation of Ethyl 4-(4-

fluorophenyl)-6-methyl-2-thioxo-

1,2,3,4-tetrahydro-5-

pyrimidinecarboxylate — 

Sanathkumar Akumalla, CMR 

Institute of Technology (VTU), 

Bangalore, India 

11:45 – 

12:00 

OPP4 Biomimicry in Biomedical 

Engineering: Advances in Bio-
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Inspired Materials for Tissue 

Engineering and Implant Design — 

Dr. Anuradha Tyagi, Thakur 

Shyamnarayan Engineering 

College, Mumbai 

12:00 – 

12:15 

OPP5 Aluminum-Doped Germanium 

Telluride Glasses for PCM 

Applications — Mamatha M, CMR 

University, Bangalore, India 

12:15 – 

12:25 

PO7 

(Poster) 

Supported Palladium Catalyzed 

Direct Reductive N-Formylation of 

Nitroarenes — Aman Phoolchand 

Vishwkarma, Parul University, 

Vadodara, Gujarat 

12:25 – 

12:35 

PO8 

(Poster) 

Silica Sulphuric Acid: An Efficient 

Catalyst for One-Pot 

Multicomponent Synthesis of Novel 

Pyrazol-amines Under 

Ultrasonication — Sumaiya 

Tabassum, Surana College, 

Bengaluru, India 

12:35 – 

12:45 

PO9 

(Poster) 

Role of Green Chemistry in 

Pharmaceutical Industry —  S. 

Vedavalli, Sea College of Science, 

Commerce, and Arts, Bangalore 

12:45 – 

12:55 

PO9 

(Poster) 

Nanomedicine – Therapeutic Target 

to Coronavirus — Anjamma B, Sea 

College of Science, Commerce, and 

Arts, Bangalore 

12:55 – 

13:05 

PO10 

(Poster) 

Flow Chemistry: Chemical 

Reaction in Flow Reactors — 

Somashekara C, Sea College of 

Science, Commerce, and Arts, 

Bangalore 
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Day 2 – 20th June 2025 

Time 

Slot 

Session Title & Speaker(s) Session Chair(s) 

09:00 – 

09:45 

Keynote 

Presentati

on 

Magnetic Zeolite Thin Film Derived 

from Coal Fly Ash: Application to 

Detoxification of Inorganic and 

Organic Pollutants — Sathana 

Krishna Kumar A, National Sun 

Yat-sen University, Kaohsiung, 

Taiwan 

Dr. Satyabrata 

Das,  

Dr. Pakrudheen 

Iqbal,  

Dr. Prabhat 

Gautam,  

Dr. Varsha 

Brahmkhatri,  

Dr. Priti Gupta 

 

09:45 – 

10:30 

Keynote 

Presentati

on 

Palladacarbene: A Promising Lead 

in Cancer Therapy — Prof. 

Prasenjit Ghosh, Indian Institute of 

Technology Bombay, Mumbai 

10:30 – 

10:50 

Invited 

Talk 

Upcycling of Electronic Waste into 

Cu-based Multifunctional Materials 

— Dr. Soyeb Pathan, Parul 

University, Vadodara, Gujarat 

10:50 – 

11:00 
Refreshment Break 

11:00 – 

11:30 

Invited 

Talk 

Electrochemical Detection of 

Terbutaline Using a TiO₂–

MWCNT–Ionic Liquid 

Nanocomposite Modified GCE 

Sensor — Dr. Rajasekhar 

Chokkareddy, Aditya University, 

Durban University of Technology 

Dr. Satyabrata 

Das,  

Dr. Pakrudheen 

Iqbal,  

Dr. Prabhat 

Gautam,  

Dr. Varsha 

Brahmkhatri,  

Dr. Priti Gupta 

 

11:30 – 

11:50 

Invited 

Talk 

Mapping Mechanical Homogeneity 

in Ge₁₅Te₆₈In₅Ag₁₂ Glass: Role of 

Melt-State Hold Time — Dr. G. 

Sreevidya Varma, CMR University, 

Bangalore, India 

12:00 – 

12:15 

OP7 Fabrication and Property 

Evaluation of Cellulose Acetate–

Poly(ionic liquid) Composite 

Network for pH-responsive 

Delivery Systems — Reshma Raj, 

CNMS, Jain (Deemed-to-be 

University), Karnataka 
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12:15 – 

12:30 

OP8 Tuning the Membrane Surface 

Charge: Zwitterionic 

Functionalized Iron Oxide 

Nanoparticles for Molecular 

Separation and Their Superior 

Antifouling Property — Dasari 

Hindu Bhavani, REVA University, 

Bangalore 

 

 

 

 

 

Dr. Dhananjay 

Dey,  

Dr. Ayyappa 

Bathinapatla,  

Dr. Shyamsunder 

Hegde,  

Dr. Varsha 

Brahmkhatri,  

Dr. Priti Gupta 

 

12:30 – 

12:45 

OP9 Synthesis and Physico-chemical 

Properties of Cholesterol-based 

Cationic Conventional & Gemini 

Surfactants — Patel Jaykumar 

Baldevbhai, Parul University, 

Vadodara, Gujarat 

12:45 – 

13:00 

OP11 Solubilization/Release Study of 

Herbal and Ayurvedic Molecules 

and Their Biological Applications: 

Influence of Aqueous Surfactant 

Micellar Solution — Dhaval Mehta, 

Parul University, Vadodara, Gujarat 

13:00 – 

13:15 

Oral 

Presentati

on 

Interface-Engineered Metal 

Organic Framework 

Nanocomposites for High-

Performance SO₂ Sensing at 

Elevated Temperature — Padmaja 

Vasant Mane, CRFM, Jain 

University, Bangalore 

13:15 – 

14:00 
Lunch Break 

14:00 – 

14:45 

Plenary 

Presentati

on 

Electrochemical Sensing of 

Microplastic in Point-of-Care 

Settings — Ajeet Kaushik, Florida 

Polytechnic University, Lakeland, 

FL, USA 
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NANOPLASTICSAND BIOMOLECULAR INTERACTIONS

Mahesh Narayan
Department of Chemistry and Biochemistry, 500 W. Univ. Ave.

The University of Texas at El Paso, USA
E-mail: mnarayan@utep.edu

Abstract
Ingestion, pulmonary inhalation, and dermal infiltration of nanoplastics (NPs) causes
oxidative stress, inflammation, DNA damage, and developmental defects in adults
and infants. Exposure-related outcomes also depend upon particle size, chemical
composition of the constituent monomers and additives (plasticizers) complicating
regulation and treatment regimens. Interactions between plastics and trace organic
compounds further exacerbates plastics’ toxicity 10-fold. Considering the
aforementioned health burdens associated with plastics exposure, the need for
ambitious action to address the multitude of problems driven by plastics has never
been greater.
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An atomic- and molecular-level understanding of the interactions between NPs and
intracellular constituents such as proteins, lipids, DNA and carbohydrates is key not
only for identifying plastics’ connectivity to human health but also for the design of
next-generation, biocompatible engineered nanomaterials. The existing knowledge
gaps regarding the interfacial interactions between NPs and biological
macromolecules and cellular assemblies represents a significant barrier to advancing
measures designed to mitigate plastics-associated toxicity. Experimental and
computational data from our laboratories reveal that polystyrene (PS) NPs distorted
the secondary structure of the milk-proteins β-lactoglobulin (BLG) and -
lactalbumin (ALAC) in a dose-dependent manner. The PS NPs driven helix-to-sheet
transformation impacted BLG: retinol interactions and exacerbated the soluble-to-
toxic fibril transition of the amyloidogenic protein Hen Egg-White Lysozyme. PS
NPs were found to ablate dopaminergic neurons in the nematode C. elegans and
induced locomotory deficits in a manner mimicking exposure to the neurotoxin
paraquat. Computational docking studies and molecular dynamics simulations
revealed NP-dependent alternations in the protein side-chain: retinol contacts,
beginning an atomic and molecular understanding of NPs-driven structural
perturbations and functional deficits. Our findings are likely to significantly and
broadly impact the area of health outcomes associated with plastics exposure and
guide the design of biocompatible plastics.
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ELECTROCHEMICAL SENSING OFMICROPLASTICS IN
POINT-OF-CARE SETTINGS

Ajeet Kaushik
NanoBioTech Laboratory, Department of Environmental Engineering, Florida

Polytechnic University, Lakeland, FL-USA
Email: akaushik@floridapoly.edu

Presently smart materials-based sensing technology interfaced with other tools like
the Internet of Things (IoT, 5th generation sensing) and artificial intelligence (AI,
6th generation sensing) are emerging useful for efficient sensing for point-of-care
(POC) applications. Such systems are on track of transformative research according
to the sustainability goals of the United Nations. To achieve such tasks, we are
exploring electrochemical sensing of a targeted analyte in POC settings. Our
approach consists of customized electrodes interfaced with the smart electrochemical
analyzer that can be operated using a smartphone. Recently, we have developed a
Molecularly Imprinted Polymers (MIPs)-based electrochemical sensing of
microplastic in water samples at a low concentration. The fabrication of MIP and its
capability to trap targeted nano/microplastic was categorized using spectroscopic
and electrochemical techniques. Such developed smartphone-EA@MIP-based
microplastic sensing systems can detect microplastic in the field to analyze the
situation and decision-making timely.
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SUPEROXIDE RADICAL PRODUCING PRO-OXIDANT
NANOZYMESASANTIBACTERIALAGENTSAGAINST

ANTIBIOTIC-RESISTANT BACTERIAL SPECIES

Sanjay Singh
National Institute of Animal Biotechnology, Near Journalist Colony, Gachibowli,

Gowlidoddy, Hyderabad - 500032, Telangana
Email: sanjay@niab.org.in

Abstract:

Antimicrobial resistance (AMR) is considered as one of the major concerns of the
global health including humans and animals. AMR presents a significant challenge
to our capacity to eradicate pathogens and treat infectious diseases. AMR is
estimated to be responsible for ~7,00,000 yearly fatalities that may reach 10 million
per year by 2050, surpassing the current cancer death rate. Currently, antibiotics are
the most preferred ways to curb the infections by pathogenic bacterial, however,
overdo could result into the origin of antibiotic-resistant pathogens and thus
exacerbating the emergence of AMR. Therefore, novel antibacterials that are
effective in the treatment of antibiotic sensitive as well as resistant pathogens are
required to be urgently developed. Recently, a new class of nanomaterials
(nanozymes) that exhibit pro-oxidant enzyme-like catalytic activities have shown
effective antibacterial potential. The pro-oxidant nanozymes are categorised into
peroxidase and oxidase mimetics that operate through the generation of hydroxyl
radicals, and superoxide radicals, respectively. The generated reactive oxygen
species are found to be responsible for the observed antibacterial activity of pro-
oxidant nanozymes. The superoxide radicals are considered to be more reactive and
toxic than hydroxyl radicals, therefore, oxidase mimetic nanozymes must be
preferred over peroxidase mimetics as antibacterials. Further, the optimum pH for
oxidase mimetic nanozymes are reported as ~4.0, which significantly restricts the
broad-spectrum application of nanozymes. For example, chronic wound infections
by E. coli, P. aeruginosa, K. pneumoniae operate at pH 6.5 – 8.5 and therefore,
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nanozymes operating at acidic pH would be inefficient to kill these pathogens. This
presentation will discuss the newly developed oxidase-mimetic cerium oxide-based
nanozyme exhibiting the oxidase mimetic activity at physiological pH. The
nanozyme showed the generation of oxidase mimetic activity, which led to the
strong antibacterial activity against antibiotic resistant and sensitive strains of S.
aureus and E. coli within few hrs. The antibacterial activity at physiological pH by
superoxide radical generating oxidase-mimetic pro-oxidant nanozymes could be
further extended to other AMR pathogens.
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PALLADACARBENE: A PROMISING LEAD IN CANCER
THERAPY

Prasenjit Ghosh
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Abstract
Our objective of exploring the chemotherapeutic space for anticancer applications
beyond platinum, mainly with respect to its much used drug, cisplatin, has led us to
develop a palladium Nheterocyclic carbene (NHC) complex, christened as
palladacarbene, that not only is more effective than cisplatin under in vitro
conditions on a range of cancer cell lines, but also is effective on a multidrug-
resistant cell line. More importantly, the palladacarbene complex is significantly
more selective towards the cancer cells than on the normal ones, and thus, offers an
exciting lead for the development of a new genre of palladium based
chemotherapeutic drugs [1].
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Abstract

Ensuring clean water through effective disinfection strategies is vital for public
health. Among various approaches, advanced oxidation processes—particularly
photocatalysis—have garnered significant interest due to their ability to utilize
sunlight for generating reactive oxygen species (ROS), which inactivate microbes
and degrade organic contaminants. However, conventional photocatalysts often
function in a single operational mode, limiting their utility under fluctuating
environmental conditions. There is, therefore, a pressing need for materials capable
of disinfection both in the presence and absence of light. This presentation highlights
the design, synthesis, and evaluation of semiconductor heterojunctions engineered
for dual-mode (light and dark) antimicrobial activity. The work encompasses both
powder-based nanocomposites and structured thin films. To enable dual-mode
functionality, CuO/AgX (X = Cl, Br, I) composites were developed using a metal-
organic framework (MOF)-derived strategy. This method exploits the visible-light
activity of CuO alongside the inherent dark-active antimicrobial nature of AgX. The
resulting materials feature a highly amorphous AgX phase integrated within a CuO
matrix, forming efficient heterojunctions. For thin film applications, nanoimprinting
was employed to fabricate high-surface-area nanostructured coatings. Initial efforts

mailto:ram.ganesan@hyderabad.bits-pilani.ac.in


Proceedings of the International Conference on Emerging Trends in Material Science
and Technology (ICETMT-25)

Page 14 of 81

focused on TiO₂/AgBr films using a two-step process involving TiO2 patterning
followed by AgBr deposition. To improve functionality and simplify fabrication, a
one-step nanoimprinting method was later developed using Fe2O3 as a visible-light-
active alternative to TiO₂. This advancement enabled the formation of Fe2O3/AgBr
heterojunctions with enhanced antibiofilm properties and selective bactericidal
activity. These material innovations demonstrate promising potential for scalable
antimicrobial coatings and self-disinfecting surfaces capable of continuous operation
under both illuminated and dark conditions.
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WIDE BAND GAP SEMICONDUCTORS FOR BLUE LEDAND
HIGH-POWER DEVICEAPPLICATIONS

Dhasiyan Arun Kumar
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“In the beginning there was light,” emphasizes how closely light is tied to our lives.
Light is indispensable for mankind and for many other creatures, and humans have
pursued light sources since ancient times. Starting with flame, humans have
developed electric light bulbs, fluorescent lamps, and then semiconductor light-
emitting devices (light-emitting diodes (LEDs) and laser diodes (LDs)) in the second
half of the last century. Although these light sources cover a wide wavelength range,
the development of high-energy light sources has largely lagged. The development
of an efficient blue LED has been a long-term dream for researchers worldwide, as it
is indispensable for realizing LED-based full-color displays and general lighting
applications. Drastic improvements in the crystal quality of gallium nitride (GaN)
and the ability to control conductivity in both p- and n-type nitride semiconductors
in the late 1980s enabled the production of high-brightness GaN-based p-n junction
blue/ultraviolet (UV) LEDs, high-performance blue-violet light-emitting diodes
(LDs), and many other novel devices. These successes triggered the opening of an
entirely new field of electronics. Though various substrates are available for the
growth of nitrides, silicon (111) has the unique advantage because of its availability
in large size, high quality, and low cost. The growth of III-Nitrides on Si is
challenging due to the large lattice mismatch, high thermal expansion coefficient
difference, and reaction with Si substrates at high temperatures. InN is a promising
material among III-Nitrides, but is difficult to grow good quality single crystals
because the vapor pressure is very high compared with GaN and AlN, and needs a
low-temperature growth technology. At low temperatures, the cracking efficiency of
NH3 into atomic nitrogen is low, so it is difficult to grow by the conventional
MOCVD method. In the case of MBE, InN can be grown at lower temperatures, but
the growth rate is very low.
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In the case of MOCVD, a lot of ammonia gas is used, several thousand times more
than what is necessary. This is because stable ammonia has to be thermally excited,
but the efficiency is very small. Therefore, ammonia cost takes a large part of the
total cost, which makes it difficult to decrease the power device cost. Since high
temperature is necessary, the growth of large diameter wafers makes wafer breakage
and bowing due to the difference in thermal expansion coefficient with Si substrates.

To address the issues, we have developed a novel REMOCVD method, which is
based on our long-time experience in plasma science and technology, since the
crystal growth can be performed at lower temperatures without ammonia gas due to
the radical-enhanced growth. In this method, nitrogen and hydrogen gas are flowed
from a top shower electrode and various radicals can be formed by applying the RF
power to the top electrode and nitrides can be grown by the reaction between
radicals and MO gas which is flowed to the sample susceptor located with a certain
distance underneath the top electrode. In fact, by using this novel REMOCVD
method, it was proved that high-quality GaN, AlInN, and InN epitaxial layers can be
grown at lower temperatures than conventional MOCVD. High-quality InN can be
grown even at a temperature as low as 200 ℃.
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MAGNETIC ZEOLITE THIN FILM DERIVED FROM COAL
FLYASH: APPLICATION TO DETOXIFICATION OF

INORGANICAND ORGANIC POLLUTANTS
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Email: krishnakumar@mail.nsysu.edu.tw

Fly ash, produced during coal combustion for energy making, recognized to as an
industrial by-product, could lead to environmental health hazards. Subsequently, fly
ash was found to have an exceptional adsorption performance for removing various
toxic pollutants. The adsorption capacity of fly ash might be altered by introducing
physical/chemical stimulation. Successively converting fly ash into zeolites recovers
their disposal difficulties and transforms unwanted material into merchandisable
products for various industrial applications. Here we fabricated that, converting fly
ash into zeolite and then modifying it with amino propyl imidazole (ionic liquid).
The imidazolium-based zeolite will be used as a template for loading Fe3O4

nanoparticles [1]. The as formation of Fe3O4 NPs decorated zeolites are incorporated
with polymeric materials are [including polystyrene sulphonate (PSS), polyvinyl
alcohol (PVA) and chitosan], producing to magnetic thin film (named Fe3O4

NPs@zeolite film) as depicted in scheme 1. The as-fabricated magnetic thin film
exhibits excellent functionality and durability for the sorption of heavy metals:
chromium, selenium, and organic dyes: Congo red and RhB [1]. These toxic
contaminates were electrostatically bonded through adsorbent due to their
protonation of below the pHzpc 7.0 with surface functional groups from
imidazolium cationic moiety (R-N+), amino groups derived from chitosan (-N, -NH
and -NH2), and hydroxyl groups (Fe-OH), electrostatically bind with anionic
selenium species are [(SeO32−, Se(IV)), and (SeO42−, Se(VI)], chromium species
HCrO4−, Cr2O72− and CrO42−. The maximum removal performance were achieved in
a wide pH range are highly suitable for practical application. Subsequently, the
practical application was validated by conducting their detoxification of chromium
and selenium in alkaline batteries industrial wastewater samples.
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Scheme 1. The schematic illustration of a detailed procedure for the synthesis of
magnetic film (Fe3O4 NPs@IL-NaX-UP zeolite) and application to the removal of
heavy metals and organic dyes.
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Abstract
In the last decade, the application of n-type metal oxide photoelectrodes for
photoelectrochemical solar water splitting to produce hydrogen has been a
cornerstone of artificial photosynthesis research. With a theoretical STH efficiency
of 9.1%, the use of BiVO4 as a highly efficient photoanode material is an intriguing
possibility [1]. It is utilized extensively in photocatalysis and photoelectrochemical
water splitting for hydrogen production due to its low bandgap and ability to absorb
visible light. Recently, BiVO4 was to convert biomass into organic compounds with
added value.

Due to its well-matched VB position with the electrochemical oxidation potential of
5-hydroxymethyl furfuryl, it is employed in the conversion to 2,5-furan dicarboxylic
acid using TEMPO (2,2,6,6-tetramethylpyridine-1-oxyl) as an ion scavenger [2].
This work [3] aims to increase the photocurrent density to match the current state of
the art, as well as the solar-to-hydrogen conversion efficiency and faradaic efficiency
for hydrogen generation. PEC-based glycerol oxidation is utilized to produce value-
added organics, with an emphasis on controlling the activity-selectivity factors of the
BiVO4 photoanode, as described in a recently published work. In the current case,
hydrogen forms as a byproduct of CO, along with the formation of formic acid and
formaldehyde on the cathodic side. It also helps to avoid the formation of explosive
H /O mixtures caused by membrane leakage. In terms of kinetics, the oxidation of
biomass by PEC is more advantageous than oxidation by water because it involves
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fewer intermediate reaction steps, which increases the associated potential. The most
important research gap is the direct application of photoelectrochemical biomass
oxidation to increase the solar-to-hydrogen conversion efficiency (STH) of existing
Mo-BiVO4 without resorting to costly modification techniques such as
heterojunction formation or the tandem approach. A novel surfactant-mediated
method has been developed to produce Mo-doped BiVO4 photoelectrodes with well-
controlled morphology and pure clinobisvanite phases, as confirmed by FESEM and
XRD. The photoelectrode exhibits the typical absorbance band in the visible
spectrum, proving its suitability for photoelectrochemical applications. When
exposed via a full aperture under front light illumination, the photoanode exhibits a
photocurrent density of 3.5 mA cm-2, which is the highest among the existing
pristine bismuth vanadate photoanodes without modification. Upon TEM beam
exposure, the scratched nanoparticles constituting the photoelectrodes exhibit a
unique phenomenon of dynamic crystallite fringes, indicating the
photodecomposition nature of the photoelectrode. Mo-BiVO4 is further utilized for
photoelectrochemical glycerol oxidation to prevent electron-hole recombination and
enhance the STH efficiency, and it exhibits the highest current density of 5 mA cm-2

under backside illumination. A glycerol layer on the photoelectrode's surface
obstructs photons, resulting in a decrease in photocurrent density under front light
illumination. The photoelectrode exhibits photocharging, enabling the photocurrent
density to reach a maximum of 8 mA cm-2 with water splitting current density of 5.8
mA cm-2. The effect is a result of the increased band bending at the photoelectrode's
surface, which facilitates enhanced charge generation and prevents the
recombination of excitonic pairs. Upon photoelectrochemical glycerol oxidation, the
photoelectrode exhibits significant hydrogen gas evolution with the highest STH
efficiency of 5.5% and IPCE of 52%.

References:
1. M. Rohloff, B. Anke, S. Zhang, U. Gernert, C. Scheu, M. Lerch and A.

Fischer, Sustainable Energy Fuel, 2017, 1, 1830.
2. H. G. Cha and K.-S. Choi, Nat. Chem., 2015, 7, 328.
3. D. K. Bora, M. Nadjafi, A. Armutlulu, D. Hosseini, P. Castro-Fernandez, R.

Toth, Energy Advances, 2022, 1, 715.



Proceedings of the International Conference on Emerging Trends in Material Science
and Technology (ICETMT-25)

Page 21 of 81

GELLEDMICROEMULSIONS SANS GELATOR: RHEOLOGY
AND STRUCTURE PROPERTYCORRELATION
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Abstract
Gelled microemulsions are versatile, adaptable systems used in scientific and
industrial fields due to their stability, structural integrity, and rheological behavior.
By optimizing their composition and conditions, it is possible to control the domain
structure and size, enhancing their functionality for various applications. A gelator-
free ternary gelled microemulsion system constituting water, non-ionic surfactants
(Plantacare-810®: Triton X-100 in a 1:1 ratio), and hydrocarbon solvents was
formulated and characterized. The hydrocarbon solvents used for formulation
included Hexane, Octane, Decane, Dodecane, and Tetradecane. Phase transitions
were monitored as a function of temperature, and microstructural changes were
observed using polarization microscopy. Clear isotropic gel formation was observed
in these systems at a specific surfactant mass fraction, where the hydrocarbon
solvent (C8 to C14 chain) acts as a critical determinant in the gelation process. Gel
formation was further explored through Tgel determination (ascertaining sol-gel
transition) and rheological measurements, especially amplitude sweep, and
temperature sweep to establish structure-property correlation. Our findings provide
insights into the factors influencing gel-formation and potential applications of these
gelled microemulsion systems.
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Abstract
The effect of hold time, t, in the melt state on the mechanical properties of a
quenched silver-based quaternary chalcogenide glass, Ge₁₅Te₆₈In₅Ag₁₂, which
corresponds to the centroid composition of the intermediate phase region, was
examined for t up to 168 h. Results show that t = 6 h is insufficient as the X-ray
diffraction scan reveals a crystalline peak. Nano- and micro-indentation experiments
point to an increase in elastic modulus, hardness, and fracture toughness,for t up to
24 h, where after the properties remain nearly-invariant. Quasi and dynamic
nanoindentation were performed by using a Triboindenter (Hysitron, Minneapolis,
USA) equipped with nano DMA III transducer along with in-situ imaging capacity
using SPM. Contour maps showing the spatial variations of elastic moduli indicate
the growth of homogenized domains; as homogenization time increases, the modulus
maps tend to become more uniform. The Initial maps show high spatial variability,
suggesting compositional or structural inhomogeneity. At longer homogenization
times, the maps show smoother, more evenly distributed modulus values, indicating
better atomic-scale uniformity. The mechanical uniformity improves with
homogenization. Reduced modulus values become more consistent across the
scanned surface, indicating enhanced network connectivity and structural relaxation.
Homogenization helps eliminate localized stiffness fluctuations likely caused by
microsegregation or incomplete mixing. The contour maps of reduced modulus
demonstrate that increasing homogenization time leads more homogeneous
mechanical properties in Ge₁₅Te₆₈In₅Ag₁₂ glasses.
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Figure 1(a): Surface plot of reduced modulus for 6 h of homogenization time.

Figure 1(b): Surface plot of reduced modulus for 168 h of homogenization time
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Abstract
The rapid advancement of technology has created an increasing issue with electronic
waste (E-waste) disposal, which contains hazardous materials such as plastics, flame
retardants, heavy metals, and other toxic chemicals1. Metals like gold (Au), silver
(Ag), copper (Cu), palladium (Pd), platinum (Pt), and others are crucial for the
industrial manufacturing of numerous electronic devices due to their favorable
chemical and physical characteristics2. However, most methods for recovering
metals and their precursors from E-waste involve complex, multi-step processes.
Metal-organic frameworks (MOFs) have emerged as versatile multifunctional
materials and have been extensively studied in recent years for a range of
applications such as catalysis, drug delivery, and electrochemistry, thanks to their
exceptional tunability3, 4.

Figure 1: E-waste to multifunctional materials
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Copper-based MOF, known as Cu-BTC, is a widely studied material where Cu(II)
metal units are linked by benzene-1,3,5-tricarboxylate (BTC) linker.

This work presents an innovative method for repurposing electronic waste (E-waste)
by converting copper foil extracted from discarded cell phones into copper-based
metal–organic frameworks (MOFs), specifically CuBTC (BTC = benzene-1,3,5-
tricarboxylic acid). To maximize the yield of CuBTC, the synthesis was performed
under various reaction conditions and analyzed using various physicochemical
characterization methods. The synthesized CuBTC MOFs were characterized and
utilized as electrode modification materials for electrochemical sensing of bilirubin.5
Remarkably, the sensor exhibits outstanding selectivity and remains entirely
unaffected by common interfering biomolecules, making it an indispensable tool for
precise bilirubin detection in healthcare diagnostics. Furthermore, the synthesized
CuBTC was used as a precursor to convert it into a catalyst, namely, a CuOx/g-C3N4

composite, for the sustainable valorization of levulinic acid (LA) to γ-valerolactone
(GVL). The catalyst showed excellent conversion of LA (>70%) as well as
selectivity of GVL (>80%) under optimized reaction conditions.
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Abstract
In this study, we developed a novel electrochemical sensing strategy for the
detection of terbutaline (TBS) using a nanocomposite-modified glassy carbon
electrode (GCE). Titanium dioxide nanoparticles (TiO₂NPs) were synthesized and
subsequently incorporated with multi-walled carbon nanotubes (MWCNTs) and an
ionic liquid (IL) to form the TiO₂–MWCNT–IL nanocomposite. The structural and
physicochemical properties of the synthesized TiO₂NPs and the resulting
nanocomposite were thoroughly characterized using scanning electron microscopy
(SEM), transmission electron microscopy (TEM), Fourier-transform infrared
spectroscopy (FTIR), and thermogravimetric analysis (TGA). Electrochemical
characterization of the TiO₂–MWCNT–IL-modified GCE was conducted via
electrochemical impedance spectroscopy (EIS) to evaluate its electron transfer
kinetics and confirm its suitability for electrocatalytic sensing applications. The
modified electrode demonstrated excellent electrocatalytic activity towards the
electro-oxidation of TBS under optimized experimental conditions. The sensor
exhibited good reproducibility, stability, and sensitivity, with a wide linear detection
range from 0.5 μM to 3.0 μM. The limit of detection (LOD) and limit of
quantification (LOQ) were determined to be 0.0162 μM and 0.2140 μM, respectively.
These analytical performance metrics were benchmarked against previously reported
sensors for terbutaline detection, showing competitive or superior results.
Furthermore, the TiO₂–MWCNT–IL-GCE sensor exhibited excellent selectivity,
stability, and repeatability. It was also successfully applied for the quantification of
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TBS in pharmaceutical formulations, achieving recovery rates ranging from 93.0%
to 100.2%.
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Abstract
Osteoporosis, ‘silent epidemic’ is a medical condition emerges out due to
alteration in the bone remodeling process, which comprises removing old bone
(osteoclast) and forming new bone (osteoblast). Alendronate (ALD), nitrogen
containing bisphosphonate has been widely used for healing postmenopausal
osteoporosis, Paget disease [1]. According to Biopharmaceutical Classification
(BCS), it is characterized by low bioavailability and limited oral absorption and
has some side effects related to gastrointestinal tract when increases dosage
amount. The objective is to develop controlled drug delivery system (CDDs)
based on mesoporous silica material, SBA-16, encapsulation of ALD,
characterized it using different physico-chemical techniques, in vitro release
study of drug in simulated body fluid (SBF). Various model were explored to
study kinetics and mechanism. Also, release study was compared with marketed
formulation of ALD. SBA-16 was synthesized by sol-gel method and loading of
drug was carried out by solvent immersion technique. Carrier as well as CDDs
were characterized by TGA, BET, FT-IR, and HRTEM. In vitro release study was
carried out in SBF with 1:1 (drug: carrier) ratio. Results demonstrate that slower
release was obtained in case of ALD/SBA-16 when compared with marketed
formulation. Dissolution studies were conducted and results were in good
agreement with in vitro release study. Further, release kinetics and mechanism
were studied using various models like Zero order, First order and Higuchi model.
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Designed biocompatible drug delivery system, based on SBA-16 turns out to be
better than marketed formulation (Osteofos). Further, the dissolution of drug
follows Zero order kinetics followed by Higuchi model according to kinetic study.

References
1. Patel, A., & Mehta, S. (2024). RSC Pharmaceutics, 1(4), 797–805.



Proceedings of the International Conference on Emerging Trends in Material Science
and Technology (ICETMT-25)

Page 30 of 81
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OXYGEN EVOLUTION REACTION

Monika Nagaraj, Akshaya K. Samal*
Centre for Nano and Material Sciences (CNMS), Jain (Deemed-to-be University),

Jain Global Campus, Ramanagara, Karnataka, India – 562112
Email: s.akshaya@jainuniversity.ac.in

Abstract:
Developing electrocatalysts with earth-abundant elements for efficient oxygen
evolution reactions (OER) is crucial for clean and sustainable energy sources. Many
reports exist on designing oxide-based electrocatalysts for water oxidation through a
facile approach to form the active species for their OER. The in-situ electrochemical
transformations of non-oxide catalysts are faster than those of the corresponding
oxides, with an enhancement in their OER activity [1]. Along with many approaches
for tuning the active surfaces of catalysts and investigations into their roles in the
mechanism of adsorption of OER intermediates have been reported in in-situ
electrochemical tuning as an unavoidable phenomenon in non-oxide-based
electrocatalysts [2], we still have a poor understanding of the dominant active sites
formed during the OER. The non-metallic components seem to play intrinsic roles in
boosting the activity of transition metals by readily transforming into amorphous
metal oxides and (oxy)hydroxides [3]. In this work, in-situ electrochemical tuning
was employed for non-oxide catalysts such as selenides (Se) during the OER process.
Binary metal-based electrocatalyst (i.e., Ni and Co) was developed via an in situ
electrochemical oxidation transformation from their corresponding selenides as
highly active catalysts for OER. The fabrication of porous hollow O-NiCoSe was
synthesized with a simple hydrothermal method followed by calcination in an inert
atmosphere. For comparison, NiCo2O4 was also synthesized using a similar
technique without a selenium source. The calcination process was carried in the air
atmosphere. The OER electrochemical activities were tested in a three-electrode
configuration in an electrochemical workstation. A platinum wire electrode was used
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as the counter electrode and the reference electrode was a Hg/HgO in 1M KOH
aqueous solution as the electrolyte.

Fig. 1: (a) OER polarization curves of O-NiCoSe, NiCo2O4, RuO2 and bare carbon
cloth in 1M KOH ; (b) Corresponding Tafel plots for O-NiCoSe , NiCo2O4, RuO2

The electrochemically tuned nickel cobalt selenate (O-NiCoSe) catalyst exhibits a
low overpotential of 336 mV at a current density of 100 mA cm–2, low Tafel slope of
87 mV dec–1, and exceptional long-term chronoamperometry measurement for 48 h
in 1 M KOH. The reconstruction of the Se during the electrochemical oxidation
tuning of O-NiCoSe and the exposure of the electrochemically active sites at the
surface of electrodes led to an enhancement of the OER activity. The real active
sites for OER have been identified from the electrocatalyst’s pre- and post-analysis
characterizations. A deeper understanding and mechanistic pathways of in-situ
electrochemical transformations of electrocatalysts can pave the way to developing
an efficient electrocatalyst for real-time applications.
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SYNERGISTIC g-C₃N₄-ENCAPSULATED Cu-MOF: A
MULTIFUNCTIONAL PHOTOCATALYST FOR EFFICIENT 2,4-
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Abstract:
The persistent use of synthetic herbicides such as 2,4-dichlorophenoxyacetic acid
(2,4-D) poses significant environmental and health challenges due to their toxicity
and resistance to natural degradation. Here, we report the fabrication of a stable
composite material by encapsulating copper-based metal–organic framework (Cu-
BTC MOF) within graphitic carbon nitride (gC₃N₄), yielding a multifunctional
photocatalyst with enhanced performance. Comprehensive structural and
morphological characterizations confirm the successful integration of Cu-BTC and
g-C₃N₄, resulting in a composite with improved light absorption, reduced band gap,
and increased surface area. Under visible light irradiation, the Cu-BTC@g-C₃N₄
composite demonstrates superior photocatalytic degradation of 2,4-D compared to
its individual components, attributed to synergistic charge separation and abundant
active sites. Additionally, the composite exhibits remarkable antibacterial, antifungal,
and antioxidant activities, outperforming both pure g-C₃N₄ and Cu-BTC MOF in
biological assays. These results highlight the potential of g-C₃N₄-encapsulated Cu-
MOF as a robust and versatile material for environmental remediation and
biomedical applications.
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COLLOIDALENGINEERING OF PBS NANOPARTICLES
USING HYDROPHILIC SPACER-BASED CATIONIC GEMINI
SURFACTANTS: STRUCTURAL, OPTICAL, AND MICROBIAL

ACTIVITIES
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Abstract
An unique colloidal engineering-chemical reduction technique is accessible, to
modulate the spherical morphology and size reduction of lead (II) sulfide (PbS)
nanoparticles (NPs) at RT, using an aqueous micellar solution of hydrophilic spacer
(s) and hydrophobic alkyl tail lengths (m = 12 to 16) based cationic gemini
surfactants (g1-g3), as stabilizing agents. The gemini with hydrophilic spacer (s)
provide a pliable model in designing the smooth surface morphology, which
enhances the structural, optical, and bacterial properties of PbS NPs (PbS-g1 to PbS-
g3). The surface morphology of PbS found to be effectively capped and stabilized by
the geminis through their m, using various experimental techniques (EDX, FT-IR,
XRD,and Raman). Identical spherical morphology, promising nano-size (5-10 nm),
and high thermalstability of PbS NPs were observed through TEM, DLS, and TGA
data, except PbS-g1. A significant positive charge for all systems was also perceived
through zeta potential measurements. High optical bang gap (Eg) with smaller size
and reduced surface structural disorder were examined using UV-visible and PL
spectroscopy. Interestingly, “Non-Bacterial” effect on selective bacterial strains and
high antioxidant results were demonstrated by agar-disc and agar-well diffusion
assays and DPPH scavenging assay, respectively, for all PbS NPs.This study strongly
suggests the potential of gemini surfactants with hydrophilic spacer, as an effective
stabilizer, for enhancing structural and optical properties of semiconductor NPs,
while also addressing environment and sustainable concerns with their non-adverse
biological response.
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Abstract:

Dendritic oligomeric surfactant provides a possible route to minimize gap between
conventional to geminie to polymeric surfactants and leads to bridge many profound
improvements in the properties of surfactants in aqueous solution at different
interfaces. Dendritic oligomeric surfactants (trimeric, tetrameric and hexameric)
have been synthesized and characterized (NMR, FT-IR, CHN and ESI-Mass) by
using different dendritic spacer and hydrocarbon tail length (n =12). Micellization
behaviour of synthesized novel surfactants have been evaluated by conductivity and
tensiometer, respectively. Particle size has been analysed by Zeta and DLS.
Stimulation studies on synthesized compounds have been calculated molecular
properties based on data, electron cloud, EPT and their energy levels. Antimicrobial
study using well diffusion method in (Gram+, Gram-, fugue and yeast) showing an
outstanding performance with these dendritic oligomeric surfactants.
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Abstract
Biosensing technologies are vital tools in healthcare diagnostics, environmental
monitoring, and food safety due to their ability to detect biological analytes such as
pathogens, toxins, and biomarkers, quickly, sensitively, and in real time. These
systems employ biorecognition elements integrated with physicochemical
transducers to convert specific biological interactions into measurable signals with
high specificity. Their utility extends to early disease detection, precision medicine,
physiological monitoring, and safeguarding public health, all with minimal
invasiveness and low operational cost1. Quantification of inorganic phosphate in is a
crucial need to understand various environmental and physiological conditions.
Herein, we propose a novel sensing strategy which utilizes the fluorescence
sensitization between rare earth elements within the nanoparticles to quantify
phosphate concentration in the stimulant serum sample. In presence of inorganic
phosphate, the developed lanthanide stock was converted to cerium terbium
phosphate nanoparticles in the room temperature, which gave intense green
fluorescence. The developed sensing method differ from conventional lanthanide
sensing mechanism, which generally utilize antenna effect from organic ligands in
complexes or self assembles2. The method follows a simple, rapid mix-and-analyse
approach, making it user-friendly and easy to handle. Additionally, it uses non-toxic
ingredients and low concentrations of metal salts, ensuring cost effectiveness.
Compared to the existing gold standard method for phosphate detection (Murphy
and Riley Method), the devised method holds clear and distinct advantages. The
limit of detection of the developed system was found to be 0.63 μM. The devised
method was further also miniaturized and phosphate analysis was made possible
with a smartphone. The approach shows strong potential for phosphate detection in
clinical, environmental, and food safety applications.
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NETWORK FOR PH-RESPONSIVE DELIVERY SYSTEMS

Reshma Raj, Shajesh Palantavida*
Centre for Nano and Material Sciences, Jain University,

Jain Global Campus, Kanakpura, Ramanagara, Bangalore 562112, India.
Email: p.shajesh@jainuniversity.ac.in

Abstract:

Since transdermal drug delivery systems (TDDSs) are non-invasive, have a
continuous and controlled release, and have less systemic side effects, they have
emerged as an intriguing drug delivery technique1. Herein we propose a drug-loaded
transdermal patches using cellulose-derived biopolymer-poly(1-butyl-3-
vinylimidazolium bromide) [poly(ionic liquid)]2. Different formulations with
varying concentrations were designed and been assessed by various characterization
techniques. ATR-FTIR analysis was used to investigate drug-polymer interactions,
and the results revealed that the drugs and polymers were compatible. The produced
patches' physicochemical properties, including hydrophilicity, thickness, weight
uniformity, surface pH, physical appearance, the percentage of moisture absorbed
and lost and in vitro release were further investigated3. Drug release kinetics has
been studied using different mathematical models4. The present study concluded that
drug-loaded cellulose-derived biopolymer-poly (1-butyl-3-vinylimidazolium
bromide) composite showed improved performance than those lack poly (ionic
liquid).
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Abstract
In this study, we present a simple, effective yet unique strategy to tune the surface
charge density of polysulfone membrane utilizing zwitterionic amino acid
functionalized iron oxide nanoparticles (f-Fe3O4) derived from Alanine (Ala-Fe3O4),
Glycine (Gly-Fe3O4) and Lysine (Lys-Fe3O4). These nanoparticles effectively
removes anionic dyes, contribute to water purification and function as an antifouling
material. Ala-Fe3O4 (f-Fe3O4) demonstrates a high positive zeta potential of 30.4 ±
0.60828 (at pH 7.5) enhancing its efficacy in removing anionic dyes like Erichrome
black-T (EBT) and Alizarin Red (AR) resulting in removal efficiencies of 94% and
99.9%, respectively which are higher than the Gly-Fe3O4 and Lys-Fe3O4. This
integration of f-Fe3O4 into a polysulfone (PSF) membrane resulted in the formation
of microvoids and the functional groups significantly improved both hydrophilicity
(contact angle of 55.0˚) and water permeability. f-Fe3O4/PSF membrane
demonstrated a significantly enhanced permeate flux of 390 Lm-2h-1bar-1 along
with an impressive removal rate of 99.6 % which is about four times higher than the
pristine membrane (flux of 89.5 Lm-2h-1bar-1 and 40% removal rate). Most
importantly, the f-Fe3O4/PSF membrane shows an impressive permeance and dye
molecule rejection performance across a range of organic solvents, such as methanol,
ethanol and isopropyl alcohol (IPA). In addition, the membrane revealed outstanding
antifouling performance with a flux recovery ratio (FRR) of 91.3 % against bovine
serum albumin (BSA). Additionally, the f-Fe3O4 demonstrates remarkable
regeneration capabilities and good recyclability.
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Abstract
Novel cholesterol based conventional cationic surfactants (denoted as Chol-DMG,
Chol-DMPA, Chol-DMBA and Chol-DMABA) have been synthesized, via multiple
steps, by using cholesterol, amino acids & Dimethylamine (Figure 1). The
synthesized surfactants were characterized with a variety of analytical techniques,
including Fourier-transform infrared spectroscopy (FTIR), Nuclear magnetic
resonance (NMR) spectroscopy, ESI-Mass and Elemental Analysis. Physico-
chemical properties (micellization, surface parameters, aggregation number, etc.)
have been examined by surface tension and fluorescence measurement. The study
revealed that cholesterol-based surfactants shown better micelle formation, improved
surface arrangements with comparative aggregation numbers, respectively. The work
offers important new information for the use of biocompatible and environmentally
friendly surfactants from natural resources to biomedical applications.

Figure 1. Representative Chemical Structure of Cholesterol-based Cationic
Conventional Surfactant (Chol-DMG)
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Abstract

Herbal and Ayurvedic bioactive compounds, including Piperine, Deketene curcumin,
carvacrol, and catechin, exhibit notable pharmacological properties but suffer from
poor aqueous solubility and limited bioavailability, restricting their clinical utility. To
address these challenges, this study explores the use of surfactant-based micellar
systems—comprising both conventional and Gemini surfactants—to enhance
solubilization, stability, and potential bioavailability of these hydrophobic molecules.
Diketene curcumin was synthesized via the Michael addition method, and its
incorporation into micellar systems was investigated alongside the other selected
compounds. Solubilization efficiency was quantitatively assessed using UV-Visible
spectroscopy. A significant increase in piperine solubility was observed with
increasing concentrations of cetyltrimethylammonium bromide (CTAB),
demonstrating the efficacy of cationic surfactants in improving aqueous solubility.
Overall, the study highlights the potential of micellar systems as promising delivery
platforms for enhancing the therapeutic applicability of hydrophobic herbal bioactive.
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Abstract

Tellurium (Te)-based glasses are considered a foundational class of functional
materials due to their exceptional optical and electrical properties [1,2]. Gradual
compositional modifications, such as the incorporation of Ge and further doping
with Al, allow for precise control of structural and electronic features [3,4]. This
study investigates the progressive transformation from pure Te glasses to GeTe and
GeTeAl systems, with a particular focus on changes in structure, phase stability,
conductivity, and the implications for phase-change memory (PCM), thermoelectric
devices, and photonic technologies [5–7]. The evolution of these materials
underscores the strategic role of compositional design in optimizing glassy
semiconductors for advanced applications. Tellurium (Te) glasses offer exceptional
infrared transmission, low phonon energy, and tunable electrical properties. Addition
of germanium (Ge) into Te glass networks leads to the formation of GeTe, enhancing
thermal stability, electrical conductivity, and optical contrast, which are crucial for
memory and optoelectronic applications [3,6], further doping of GeTe with
aluminum stabilizes the phase transitions and increases structural robustness [4,8].
The resulting materials demonstrate enhanced potential in high-density data storage,
neuromorphic computing, energy conversion, and optical communication platforms
[5,7,9]. This work explores the continuous structural and property evolution from Te
glasses to GeTe and finally GeTeAl systems, highlighting their scientific relevance
and applications in data storage, energy conversion, and photonic technologies [4].
The progression from Te to GeTe and further to GeTeAl illustrates the power of
compositional engineering in tuning glassy materials for high-performance
applications. Structural reinforcement through Ge addition and further optimization
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with Al doping results in materials with enhanced thermal, optical, and electrical
performance [4].

Figure 1: Structural progression in Te to GeTe and further to GeTeAl
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Ni-Fe LDHMODIFIED GRAPHITIC CARBON NITRIDE FOR
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Abstract
Effective photocatalytic materials exhibiting high photochemical efficiency are
crucial for the advancement of sophisticated photocatalytic systems. Layered Double
Hydroxides (LDHs) have garnered significant interest because of their unique
electronic characteristics, compositional flexibility, and tunable band gaps, which
improve their efficiency in photocatalytic hydrogen production. Nevertheless, the
elevated surface energy of LDHs may cause layer deactivation, restricting their
effectiveness when utilized as independent photocatalysts. This study investigates a
new method that combines two-dimensional (2D) g-C3N4 with 2D NiFe LDH to
create a 2D/2D binary heterojunction composite. This design ensures a robust
electrostatic interaction that enhances photocatalytic efficiency. The g-C3N4/LDH
composites were analyzed via X-ray diffraction (XRD), Fourier transform infrared
(FT-IR) spectroscopy, scanning electron microscopy (SEM), and energy-dispersive
X-ray (EDX) analysis. Analysis of surface morphology showed that LDH crystals
formed on the GCN surface, taking advantage of the delocalized π-electrons from
the graphitic structure to improve chemical stability. Additionally, the synthesized
materials were utilized as catalysts for the elimination of Cr(VI) from aqueous
solutions under different experimental conditions. The elimination of Cr(VI) was
observed to be highly influenced by pH, and the point of zero charge (pHZPC) was
examined as well. The research emphasizes the promise of LDH-doped g-C3N4 as an
effective photocatalyst for environmental cleanup, especially in addressing harmful
chromium pollutants in wastewater.
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STUDYON THE OPTOELECTRONIC PROPERTIES OF
BIODEGRADABLE POLYMER REINFORCEDWITH DES
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Abstract

Optical transparency, water solubility, and thermal stability of polyvinyl alcohol
(PVA) biopolymer make it a more rendering material because of its exceptional
properties and hence used in optoelectronic applications like solar cells, photo
voltaic, photodetectors and light-emitting devices. In this work, polyvinyl alcohol
and chitosan were reinforced with deep eutectic solvent (Trimethyl ammonium
chloride + Ethylene glycol (1:2)) and functionalised by activated charcoal to enhance
its optoelectronic properties. FTIR, XRD, Band gap study and Impedance
spectroscopy confirmed that the functionalised composite polymer exhibits
significantly improved electrical conductivity and enhanced thermal stability,
making it a promising candidate for optoelectronic applications.
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Abstract:
Pyrimidine derivatives are widely used as chemotherapeutic agents for the treatment
of various diseases resulting from different microorganisms. Many useful drugs
containing these skeletal structures with diverse biological activities have now
emerged and are widely used against tumours and viral diseases. Pyrimidine
derivatives such as pyrimethamine and trimethoprim are well known to inhibit the
enzyme dihydrofolate reductase, thereby blocking the reduction to tetrahydrofolic
acid from its dihydro precursor, an essential coenzyme in nucleic acid synthesis. The
constituents of nucleic acids also pyrimidine exists in form of base. This theory helps
treatment of AIDS. The discovery of pyrimidine is itself a big revolution in medical
science. Tetrahydropyrimidines act on the nervous system of the worms as inhibitors
of acetylcholinesterase. Terminating the transmission of nervous signals where
acetylcholine is the neurotransmitter the parasites are paralyzed and cannot keep
themselves attached to the intestinal wall. Pyramidine as heterocyclic moiety it has a
large application and wide drug antiptotozoal, antiviral, antihypertensive, anti-
inflammatory, analgesic and central nervous system. In a view of great importance of
pyrimidine derivatives, here in we synthesis of new Ethyl-4-(4-methoxyphenyl)-6-
methyl-2-thioxo-1,2,3,tetrahydropyramidine-5-carboxylate compounds and test their
biological activities on nervous system, spectral data confirmation by analytical
techniques such as NMR, IR and Mass spectrometer.
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Abstract:
Vibrational, NLO, NBO, HOMO-LUMO, NMR chemical shift and structural
analysis of Ethyl 4-(4-fluoro phenyl)-6-methyl-2-thioxo-1,2,3,4-tetrahydro-5-
pyrimidine carboxylate using quantum computational calculations are
reported.Molecular geometry, bond length and bond angle, Mulliken atomic charges
andvibrational wave numbers of 2, 3, 5, 6 –tetrachloro-P- benzoquinone in the
ground state have been calculated by using Hartree–Fock (HF) and density
functional theory in B3LYP method employing the 6-311++G(d, p) basis sets.
Assignments of vibrational frequencies have been performed by potential energy
distribution (PED) analysis. A study on the electronic properties, such as HOMO and
LUMO energies were performed by time independent DFT approach. In addition,
molecular electrostatic potential (MEP), Natural Bond Orbitals (NBO) and Non
Linear Optical (NLO) properties were performed. The 13C nuclear magnetic
resonance (NMR) chemical shifts of the molecule were calculated by gauge
independent atomic orbital (GIAO) method and compared with experimental
chemical shift. Swiss ADME, were used to compute physicochemical descriptors as
well as to predict ADME parameters, pharmacokinetic properties,pH value, druglike
nature and medicinal chemistry friendliness of small molecule. All these
propertieswere analyzed by Computer Aided Drug Designing approach (CADD) to
support drug discovery.
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Abstract

Biomaterials and bio-inspired materials represent a convergence of engineering,
biology, and material science aimed at mimicking nature’s strategies for solving
complex biomedical challenges. The implementation of bioinspired principles in the
development of implants, scaffolds, and adhesives has resulted in a new class of
materials with enhanced biocompatibility, mechanical resilience, and adaptability to
physiological environments. This paper presents a detailed review of current trends
in the design and application of nacre-inspired composites, gecko-inspired adhesives,
and biodegradable materials for regenerative medicine. Emphasis is placed on the
structure-function relationships of natural models, fabrication methods such as
electrospinning and spark plasma sintering, and their integration into clinical
practice. Recent advances, limitations, and future directions for the field are also
discussed.
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Abstract

Aryl amines and N-aryl formamides are essential intermediates with diverse
applications, especially in the polymer, pharmaceutical, agrochemical, dye, and
fragrance industries[1]. Formamides are typically synthesized through the direct
formylation of amines and reductive amination of nitro compounds[2]. The use of
one of the abundant CO2 surrogates, Formic Acid (FA) as a reagent for one-pot
reductive formylation nitro-compounds makes the process more sustainable as FA is
considered not only an excellent alternative to hydrogen [3] but also C1 source for
formylation. However, these base metal-catalyzed processes often face limitations,
including the need for a high reagent-to-substrate ratio, elevated temperatures, low
product yields, and extended reaction times[4]. Studies on efficient one-pot direct N-
formylation of nitroarenes using CO₂ surrogates usually involved the use of noble
metal catalysts such as platinum (Pt), gold (Au), rhodium (Rh) etc. Therefore, to
reduce the overall cost of the process, it is highly desirable to employ more
affordable metals, such as palladium (Pd)-based catalysts. It is widely recognized
that the support material plays a vital role in heterogeneous catalysis, influencing the
dispersion of active metals, diffusion processes, and thermal stability. These factors
are greatly affected by the morphology of the support, including characteristics such
as surface area, pore size, pore volume, pore type, etc. Taking into account the one-
pot transformation using formic acid as well as heterogeneous catalysts in selective
reduction and reductive N-formylation, this study will focus on synthesizing Pd
anchored porous silica with various morphologies. Advanced characterization
techniques will be employed to determine how the morphology of the support
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influences the physicochemical properties of the synthesized Pd catalysts. The
reaction will be optimized by varying several parameters, including reaction time,
temperature, Pd loading, and the nitro: formic acid (FA) ratio. Furthermore, a
correlation between the structure and morphology of the synthesized supported
catalysts and their catalytic performance will be established.
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Abstract

Mycotoxins are toxic metabolites produced by numerous moulds and fungi, which
can contaminate food and agricultural products, causing serious health risks such as
cancer, DNA damage, and immunological issues. Among these, Ochratoxin A(OTA)
is a harmful mycotoxin produced by different fungal species such as aspergillus and
penicillium (1). Ochratoxin A (OTA) has been detected in cereals, cereal-derived
products, dried fruits, wine, beer, nuts, and spices. The detection of these compounds
is important for food safety and public health, making them relevant study analytes
due to their abundance in food crops (2). In this work, an electrochemical sensor was
developed for Ochratoxin A (OTA) detection, using an electrode modified with a
nanocomposite of MOF-5 and iron oxide nanoparticle to develop cost effective
electrochemical sensing platforms with high accuracy and sensitivity (3). Metal
organic framework (MOFs) based nanocomposite on to the electrodes improves
sensitivity for the detection of mycotoxins with more accuracy and specificity The
characterization of MOF nanocomposites was carried out with X-Ray Diffraction
(XRD), Scanning Electrode Microscopy (SEM), Transmission Electron Microscopy
(TEM), Fourier Transform Infrared Spectroscopy (FTIR) to confirm the structural
and chemical properties. This work highlights the potential of MOF-based
nanocomposites in electrochemical sensing applications and provides a promising
platform for the rapid, sensitive, and reliable detection of mycotoxins in food safety
monitoring (4).
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Abstract

Nanotechnology brought new opportunities in diverse fields like electronics,
medicine, energy, environmental science and became a great milestone in today's era.
Among these advancements, metal oxide nanoparticles, especially cobalt oxide
nanoparticles, have gained significant attention, among other nanoparticles, due to
their unique structural properties. However, the conventional method of synthesis of
nanoparticles faces many drawbacks like the use of toxic chemicals, complex
procedures, high energy consumption and so on. But these issues were addressed by
green alternatives utilising natural resources. Here, Gum Arabic is used as a natural
template for the synthesis of Cobalt oxide (Co3O4) nanoparticles. Co3O4 were
prepared using calcination involving different concentrations of precursor and
templates. Surface functionalization of the nanoparticle was carried out to enhance
the biomedical potential of the synthesised nanoparticle. β-alanine, an amino acid
known for its biocompatibility, was successfully utilised for surface
functionalization of nanoparticles. The composition and structural properties were
studied using characterisation techniques like UV-Vis absorption, TEM, SEM, VSM,
FTIR and XRD. To analyse the cytocompatibility of both functionalised and non-
functionalised nanoparticles, a cell viability test was also conducted. Compared with
native ones, an increase in cell viability (99.82%) was also noted for biosynthesised
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cobalt oxide nanoparticles in DMSO/water. This work highlights and promotes the
importance of green synthesis and advanced functionalisation techniques in
developing biocompatible and multifunctional Co3O₄ nanomaterials. This work
underscores the importance of a sustainable, innovative green approach for the
development of nanoparticles by addressing existing gaps in current methodology.
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Abstract

Novel Indole based conventional compounds [(N’-substituted aryl hydrazine)
indole 3-carbohydrazine-N”-azitidinyl and it’s derivatives and (N’-substituted
aryl hydrazine) indole 3-carbohydrazine-N”-thiazolidinone and it’s derivative]
have been synthesized, via multiple steps, by using (N’-substituted aryl hydrazine)
indole 3-carbohydrazine, Chloro acetyl chloride, Mercapto acetic acid, Zinc
chloride (Scheme 1). The synthesized compounds will be characterized with a
variety of analytical techniques like Fourier-transform infrared spectroscopy
(FTIR), 1H-NMR spectroscopy, ESI-Mass and Elemental Analysis. The biological
effectiveness of the newly synthesized compounds as antifungal agents against
Aspergillus flavus, Aspergillus niger and Aspergillus fumigatus, Candida krusei,
Candida albicans, Candida parapsilosis and C. glabrata HO5 will be assessed.
In addition, wound healing activation will be analyzed. This work will offer
important information regarding synthesis of novel Indole based compounds
along with the biological applications.
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Scheme 1
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Abstract

Capsaicinoids are a group of naturally occurring organic compounds capable of
imparting pungency, heat and endorphin mediated pleasure that contributes to the
popularity of spicy foods among consumers (1). Capsaicin is a major compound
in capsaicinoid family accounting for majority of total capsaicinoids in chilli
pepper varieties (2). It is important to determine the amount of capsaicin as it
serves as a quality indicator of commercial chilli peppers. The current work
reports the development of an optical system based on metal organic frameworks
for the detection of capsaicin thereby determining the hotness of chilli. The scope
of the study encompasses the synthesis of a zirconium based fluorescent MOF,
UiO-67 using solvothermal method and its characterization by XRD, FT-IR, FE-
SEM, and, TGA techniques. The optical properties of UiO-67 were studied using
UV-visible spectra and fluorescence emission spectra. The detection conditions
were systematically optimized and under optimal parameters, the hotness of chilli
which is proportional to the concentration of capsaicin (3) can be determined
from change in fluorescence of UiO-67 while capsaicin is interacted with the
framework. Additionally, the fluorometric assay enables quantitative detection of
capsaicin concentration. The process is rapid, non-destructive, and suitable for
classifying and quantifying capsaicin content in food samples, supporting
practical applications in food safety and quality control (4). Thus, the optical
sensor approach, especially when combined with advanced MOF materials, can
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be concluded as an effective, fast, and user-friendly method for capsaicin
detection in various matrices.
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Abstract

The catalytic potential of Sulphuric acid supported silica gel (H2SO4-SiO2) as a
catalyst has been assessed for the one-pot cyclocondensation reaction involving
an aromatic aldehyde, 4-nitrophenylacetonitrile, ethyl acetoacetate and hydrazine
to form poly-functionalized pyrano[2,3-d]pyrazol-amines under ultrasonication.
The strategy successively tolerates a variety of functional groups, both electron-
donating/electron-withdrawing, and shows higher synthetic efficiency and
product structural diversity. Moreover, the blend of Sulphuric acid supported
silica gel and ultrasonication process is eco-compatible, environment-friendly,
and the products are obtained in excellent yields without column chromatography.
The feasibility of a gram-scale reaction and catalyst recycling/reuse is
demonstrated. By reaching a higher level of complexity in the products, this
research explores a new direction in the field of the construction of heterocycles
via a multicomponent approach.

Scheme 1: Synthesis of pyrano[2,3-d]pyrazol-amines
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Abstract

The traditional method for synthesizing esters using mineral acids under
homogeneous conditions has its drawbacks, including thermodynamic
reversibility and slow reaction rates. Alternatively, the ester can be produced via
oxidative esterification of aldehyde which includes oxidation of the aldehyde to
acids and subsequent esterification to ester. However, general process oxidation is
carried out in the presence of stoichiometric oxidants with disadvantages such as
lack of selectivity, the use of solvents, reagents, and waste production[1]. Thus,
ester production under relatively mild conditions, as well as the development of
more effective and eco-friendly processes utilizing sustainable catalysts, still
remains a challenge. In this context, polyoxometalates (POMs) [XM12O40] n- (X =
Si4+, P5+; M=W6+, Mo6+, V5+) are excellent candidates because of their redox
properties. Despite the excellent redox properties of the phosphomolybdate
especially, lacunary phosphomolybdate, very few reports are available on the
catalytic activity of this LPOM [2, 3]. This may be due to their low thermal and
hydrolytic stability. The reports on mono lacunary phosphomolybdate
[PMo11O39]7- exhibited that the stabilization of highly reactive [PMo11O39]7- could
be achieved either by using large cation viz. Cs or by anchoring to a suitable
support which also contributed to enhancing thermal and hydrolytic stabilities.

With the goal of developing a novel heterogeneous catalyst for the one-step
oxidative cross-esterification of aldehydes to esters with improved activity and
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selectivity under mild conditions, we present the synthesis of a defect-regulated
undecamolybdophosphate supported on ZSM-5 [4]. The acidity was enhanced by
replacing the available Na⁺ ions with protons through an ion-exchange method.
The structural and morphological properties of the synthesized 20% PMo₁₁/ZSM-
5-H catalysts were confirmed through characterization techniques. The
synthesized catalysts were employed in direct oxidative esterification reactions
using an environmentally friendly oxidant (O₂). The effect of various reaction
parameters such as %loading of PMo11, amount of catalyst, reaction time, and
reaction temperature and volume of methanol on activity and selectivity was
studied. The scope and limitations of the current catalytic system were further
investigated by utilizing various aldehydes and alcohols under optimized reaction
conditions. Stability and recyclability tests confirmed that the synthesized catalyst
operates as a truly heterogeneous system and retains its activity for at least six
successive cycles.

References

1. Ribeiro, H., Silva, C., Florêncio, M. H., & Rego, A. M. B. (2013). From
coffee industry waste materials to skin-friendly products with improved
skin fat levels. European Journal of Lipid Science and Technology, 115(3),
330–336. https://doi.org/10.1002/ejlt.201200186

2. Pathan, S., & Patel, A. (2014). Selective green oxidation of alcohols and
alkenes with molecular oxygen using supported undecamolybdophosphate
under solvent-free condition. Chemical Engineering Journal, 243, 183–
191. https://doi.org/10.1016/j.cej.2013.12.026

3. Narkhede, N., Patel, A., & Singh, S. (2014). Mono lacunary
phosphomolybdate supported on MCM-41: Synthesis, characterization
and solvent-free aerobic oxidation of alkenes and alcohols. Dalton
Transactions, 43(6), 2512–2520. https://doi.org/10.1039/C3DT52555C

4. Pathan, S., & Patel, A. (2011). Novel heterogeneous catalyst, supported
undecamolybdophosphate: Synthesis, physico-chemical characterization
and solvent-free oxidation of styrene. Dalton Transactions, 40(2), 348–
355. https://doi.org/10.1039/C0DT00797E



Proceedings of the International Conference on Emerging Trends in Material Science
and Technology (ICETMT-25)

Page 68 of 81

ROLE OFGREEN CHEMISTRY IN PHARMACEUTICAL
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Abstract:
The goal of the cutting-edge field of "green chemistry" is to create chemical
products and processes that require fewer or no harmful materials. The use of
green chemistry in pharmaceutical manufacturing has the potential to
significantly improve sustainability, process efficiency, and environmental impact.
In the pharmaceutical sector, this research examines a number of green chemistry
tactics, such as continuous processing, atom economy, solvent use, and catalysis.
The synthesis of ibuprofen and sitagliptin serve as examples of how green
chemistry can be used practically. A sustainable future in pharmaceutical
production depends on continuous improvements, a dedication to learning, and
innovation, even in the face of adoption obstacles.
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Abstract
Fiber Bragg Grating (FBG) sensors have emerged as a pivotal technology in the
development of intelligent sensing systems, offering a robust solution for
industries requiring real-time monitoring and predictive diagnostics. Among these,
the railway sector has shown increasing interest in FBG-based systems to enhance
safety, operational reliability, and maintenance efficiency [1,2]. Owing to their
inherent advantages—including high sensitivity, immunity to electromagnetic
interference, multiplexing capabilities, and durability under harsh environmental
conditions—FBG sensors are well-suited for deployment in complex railway
environments [3].

Figure 1: Market Development of FBG Sensing in Rail Transport over the past
two decades
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Recent advancements have demonstrated the effectiveness of FBG sensors in a
variety of critical railway applications. These include rail track integrity
monitoring, axle counting, slope stability assessment, health diagnostics of
switches and crossings, rail tension measurement, and intrusion detection systems
[4–6]. The integration of FBG networks enables continuous, distributed sensing
that supports condition-based maintenance strategies and enhances system
responsiveness to dynamic structural changes.
This review synthesizes key contributions from recent research, examining the
functionality and performance of FBG systems in improving the resilience and
automation of railway infrastructure. Moreover, it discusses persistent challenges,
such as high implementation costs and integration complexity, which currently
limit large-scale adoption. Emerging trends such as the fusion of FBG sensors
with artificial intelligence and wireless communication platforms offer promising
pathways for enhancing scalability, autonomy, and data-driven decision-making
in smart railway systems [7,8].
In conclusion, FBG sensor technology is poised to play a transformative role in
modernizing railway networks. Its continued development is critical for the
realization of next-generation intelligent rail systems that prioritize safety,
efficiency, and sustainability.
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Abstract
Quantum dot (QD) technology has significantly transformed the display industry,
particularly in enhancing liquid crystal displays (LCDs). By utilizing the size-
dependent photoluminescence of semiconductor nanocrystals, QDs enable
displays with exceptional color accuracy, brightness, and energy efficiency [1,2].
These nanoscale emitters convert backlight into highly pure red, green, and blue
hues, thereby improving the vividness and realism of on-screen imagery [3].
Compared to conventional display technologies, QD-enhanced displays offer
broader color gamuts and improved luminance, while also reducing power
consumption—an important advantage for extending battery life in portable
devices [4,5]. Furthermore, recent innovations have focused on the development
of cadmium-free and environmentally benign QDs, such as those based on indium
phosphide and perovskite materials, aligning the technology with stricter
environmental and health regulations [6,7].
Quantum dots are also being explored for integration with emerging micro-LED
technologies, offering a pathway to next-generation displays with superior
resolution, contrast, and energy performance [8,9]. This review focuses on the
scientific foundations, technological progress, and commercial evolution of QD-
based displays, highlighting their synergy with micro-LEDs and the shift toward
sustainable materials. Overall, quantum dots play a pivotal role in advancing
modern display technologies by delivering vibrant colors, enhancing energy
efficiency, and supporting eco-friendly innovation [10,11]. Continued research



Proceedings of the International Conference on Emerging Trends in Material Science
and Technology (ICETMT-25)

Page 73 of 81

and development promise further improvements in performance and sustainability,
potentially shaping the future of visual display systems.

Figure 1: Global Quantum dot Display’s market till 2025
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Abstract
Nanomedicine, the application of nanocarriers to deliver drugs specifically to a
target sites, has been applied for different diseases, such as cancer but also in viral
infections. Nanocarriers can be designed to encapsulate vaccines and deliver them
towards antigen presenting cells or function as antigen-presenting carriers
themselves[1]. In particular, virus-mimicking nanoparticles (NPs) such as self-
assembled viral proteins, virus-like particles or liposomes, are able to replicate the
infection mechanism and can not only be used as delivery system but also to
study viral infections and related mechanisms[2]. This review will provide a
detailed description of the composition and replication strategy of CoVs, an
overview of the therapeutics currently evaluated in clinical trials against SARS-
CoV-2 and will discuss the potential of NP-based vaccines, targeted delivery of
therapeutics using nanocarriers as well as using NPs to further investigate
underlying biological processes in greater detail.
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Abstract
Flow chemistry, is a process that involves performing chemical reactions in a
continuously flowing stream rather than in traditional batch production. This
technique offers significant advantages in terms of safety, efficiency, scalability,
and control over reaction parameters[1]. By enabling precise management of
reaction conditions such as temperature, pressure, and residence time, flow
chemistry facilitates enhanced reaction selectivity and yield. It is particularly
beneficial in hazardous or highly exothermic reactions, where real-time control
reduces risks. Flow chemistry has gained widespread application in
pharmaceuticals and industrial chemistry , fine chemicals, and materials science,
supporting faster process development and greener synthesis routes.This
approaches allow for precise manipulation heating and residence time leading to
better yield, impurity control, and in some cases enabling reactions that are
difficult or imposible in batch setting.
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Concluding remarks

We are proud to announce the successful conclusion of the International Conference
on Emerging Trends in Material Science and Technology (ICETMT-25), held on
June 19–20, 2025. The event was expertly organized by CMR Institute of
Technology, Bangalore, and proved to be a resounding success.
Over the past two days, we have witnessed a dynamic and enriching virtual
exchange of knowledge, ideas, and innovations. From cutting-edge research on
nanomaterials and energy storage to breakthroughs in biomaterials, sensors, and
sustainable technologies, this conference has brought together some of the finest
minds in the field of material science and technology from across the globe.
We were honored to host distinguished plenary speakers Prof. Mahesh Narayan from
the University of Texas at El Paso, USA and Dr. Ajeet Kaushik, Florida Polytechnic
University, Lakeland, FL-USA, keynote speakers, invited experts, young
researchers, and academicians, whose insights and contributions helped make
ICETMT-25 a truly global and intellectually stimulating platform for scientific
dialogue and collaboration.
We were also delighted by the enthusiastic participation of presenters in oral and
poster sessions from across the country to name a few we have Parul Institute of
Applied Sciences, Gujarat ,CMR University, Bengaluru, Jain university, Bengaluru,
The Maharaja Sayajirao University of Baroda, CHRIST University, Bengaluru, Reva
University, Bengaluru, Akal University Punjab, Surana College and Sea college of
Science, Bengaluru, Commerce and arts, Annamacharya institute of technology and
sciences, Andhra Pradesh and many others.The high-quality research and
professional presentations have greatly enriched the academic value of this
conference.
We would like to extend my heartfelt gratitude to all speakers, session chairs, and
participants for their active involvement and engagement throughout this event.
Special thanks go to the organizing committee, technical team, and our student
volunteers, whose tireless behind-the-scenes efforts ensured a smooth and successful
virtual experience for everyone.
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We acknowledge the valuable support of our management at CMR Institute of
Technology, as well as our academic partners, for their unwavering commitment to
the advancement of research and knowledge-sharing.
We are deeply grateful for the support and guidance of our Principal, Vice Principal
and Dean- Academics and IQAC, for the successful execution of this conference. We
also sincerely thank the Head, Department of Chemistry, Dr. Fazlur Rahaman and
faculty members Dr. Prabhat Gautam, Dr. Satyabrata Das, Dr. Ayyappa B, Dr.
Pakrudheen I and Dr. Dhananjay Dey for their dedicated efforts and contributions
throughout the planning and coordination of this event.
We extend our sincere gratitude to Anjana Scientific Supply, Bengaluru, for financial
support, which played a vital role in the successful organization of the conference.
In recognition of academic excellence, five exceptional oral presentations and two
outstanding poster presentations were honored with special awards. As we conclude
this successful conference, let us continue to embrace the spirit of innovation,
collaboration, and intellectual curiosity that ICETMT-25 has inspired. May the
relationships forged and insights shared over these two days pave the way for
impactful research collaborations and significant advancements in the field.

Convenors

Dr. Priti Gupta
Head : CoE - Materials & Sensors
Associate Professor,
Department of Chemistry,
CMR Institute of Technology
Bengaluru

Dr. Varsha Brahmkhatri
Associate Professor,
Department of Chemistry,
CMR Institute of Technology
Bengaluru
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Best Oral Presentation Awardees

 OP4 : Design and Synthesis of NiCoSe Oxide as an Efficient Electrocatalyst
for the Oxygen Evolution Reaction, Monika Nagaraj, Centre for Nano and
Material Sciences (CNMS), Jain (Deemed-to-be University), Karnataka,
India

 OP8: Tuning the Membrane Surface Charge ,Zwitterionic Functionalized
Iron Oxide Nanoparticles for Molecular Separation and Their Superior
Antifouling Property, Dasari. Hindu Bhavani, REVAUniversity, Bangalore

 OP2: Synergistic g-C₃N₄-Encapsulated Cu-MOF: A Multifunctional
Photocatalyst for efficient 2,4-D Pesticide degradation and broad-spectrum
Biological Activity, Aseena Azeez, CMR University, Bengaluru

 OP3 : Mesostructured SBA-16 for controlled release of alendronate and its
pharmacokinetics Shivangi Mehta, The Maharaja Sayajirao University of
Baroda, Gujarat

 OP1: Colloidal Engineering of PbS Nanoparticles Using Hydrophilic Spacer-
based Cationic Gemini Surfactants: Structural, Optical, and Microbial
Activities Dhruvi S. Chaudhari, Parul University, Vadodara, Gujarat, India

Best Poster Presentation Awardees

 PO8: Supported Palladium Catalyzed Direct Reductive N-Formylation Of
Nitroarenes Aman Phoolchand Vishwkarma, Parul University, Vadodara,
Gujarat

 PO7: Design of cost-effective disposable fabric electrodes modified with
MOF-5 composite as an ultra-sensitive sensor for the detection of ochratoxin
A in foods, Megha George, CHRIST University, Bengaluru, India
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