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ICRTB 2020 is the largest technical event in Bioengineering in India 

to foster interdisciplinary exchange and learning. Its goal is to bring 

together engineers, medical experts, researchers and practising 

clinicians, individuals working in academia, industry and 

government agencies.
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Foreword: Padma Vibhushan Dr. K. H. Sancheti 
 

 
 

It gives me great pleasure and satisfaction to inaugurate the third international 
conference on Recent Trends in Bioengineering (ICRTB) 2020 being organized 
by the MIT School of Bioengineering Sciences & Research, a constituent unit of 
MIT-ADT University Pune. Being from the medical fraternity, I am personally 
interested in the growth of the bioengineering field. It is my strong conviction 
that doctors and engineers need to work in close association to design and 
develop efficient medical devices, equipment and advanced technologies for 
quality health care. This conference is a right forum to exchange ideas and 
research results towards new discoveries, sustainable solutions and knowledge. 
My deep sense of appreciation to School of Bioengineering for its unique courses 
and efforts towards conceptualizing and coordinating such mega events. I am 
confident that this institute will become a strong pillar of interdisciplinary 
research both academic and industrial, leading towards a conducive 
environment of innovation in the country. Welcome to all the plenary speakers, 
delegates and best wishes to the organizers. 

 
 

Padma Vibhushan Dr. K. H. Sancheti 
Founder Director and Chief 

Orthopaedic Surgeon 
Sancheti Institute for Orthopaedics and Rehabilitation, Pune 
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Hon. Prof. Dr. Vishwanath Karad 
 
  
 
It gladdens my heart to know that  the MIT School of Bioengineering Sciences & 
Research is organizing  the 3rd International Conference on Recent Trends in 
Bioengineering(ICRTB 2020). My message to the youngsters is to yearn for 
knowledge and take maximum advantage of this event by interacting with 
renowned experts from India and abroad. It has been always the goal of MAEER 
MIT to impart excellent education and I deeply appreciate the efforts of the 
convenor of this conference for it is a step in the right direction. 
 
I wish the organizers tremendous success for the event. 
 
 

 
Prof. (Dr.) Vishwanath D. Karad 

Founder President, MIT Group of Institutions 
President, MIT- ADT University 

  



 

Hon. Dr. Suresh Ghaisas 

 

Dear Delegates 

I feel extremely proud to know that MIT School of Bioengineering Sciences & 
Research is organising the 3rd ICRTB-2020 Conference after the superb success 
of the first two events. As a senior medical practitioner, I strongly believe that the 
conference is a good platform to highlight recent trends in Bioengineering that 
impact health care. I am extremely happy with the rapid growth of the 
Bioengineering Institute in the right direction and wish the convenors all the 
best. 

 

Dr. Suresh Ghaisas 
President and Trustee 

MIT Group of Institutions 
  



 

Dr. Mangesh Karad 

Dear Delegates 

On behalf of MIT ADT University I take pride in announcing the 3rd Annual 
Flagship event of MIT School of Bioengineering Sciences & Research. I firmly 
believe that ICRTB-2020 will be a larger event that will showcase the innovative 
ideas on research and entrepreneurship in the multidisciplinary field of 
Bioengineering. My compliments to the Bioengineering Institute for raising the 
standards every year.  

Further I would like to extend a warm welcome and hospitality to all the 
delegates on our campus. 

 

Hon. Dr. Mangesh Karad 
Executive President  

MIT-ADT University 
  



 
 

Dr. Sunil Rai 
 

MIT School of Bioengineering Sciences & Research is one of our premium 
Institutes engaged in research in this University. I am extremely delighted that 
the Institute is hosting its 3rd Annual Flagship Event ICRTB-2020. This unique 
conference always generates enthusiasm and promotes intermingling of 
otherwise discreet subjects in medicine and engineering. I extend my full support 
to the successful organization of the conference and welcome all eminent 
speakers from India and abroad. 

 

 

 
Dr. Sunil Rai 

Vice Chancellor, MIT-ADT University, Pune 
 

  



 

Prof. Vinayak Ghaisas 

It gives me a great pleasure and sense of satisfaction to host our third 
International Conference on Recent Trends In Bioengineering, 2020. 
Bioengineering itself is a multi-domain field spanning multiple industries, sectors 
and solving cross cutting problems be it related all life forms or the environment. 
Bringing a wide variety of research and industry professionals under one roof to 
exchange ideas and advance the knowledge is what this conference strives to 
achieve every year. Every year we have increasing number of participants and 
delegates making it a very knowledge-rich and successful event. By advancing 
the knowledge of Bioengineering we wish to see India emerge as a leader in this 
domain. 

I am sure all attendees will benefit tremendously by participating in this 
conference.  

I would like to extend a warm welcome to all the participants and dignitaries. 

 
Prof. Vinayak Ghaisas 

Founder Director & Convener 
 MIT School of Bioengineering Sciences and Research 

MIT-ADT University, Pune 
  



 
 

Dr. Renu Vyas 

We feel proud to host our 3rd annual flagship event ICRTB-2020 and hope that 
the exciting developments in the various areas of Bioengineering will be 
disseminated far and wide. The overall aim of the conference is to discuss 
sustainable solutions for the health care and environment sectors by employing 
technologies, methods derived from the interdisciplinary field of Bioengineering. 
The cross pollination of ideas will trigger professionals from industry, academia, 
and research to collaborate and innovate. We have the right mix of speakers 
from premium organizations who will enthral the audience with their cutting 
edge research ideas. The conference will act as a catalyst and a stronger driver 
for promoting research not only at our Institute but also for all participating 
delegates who will benefit immensely from the intellectual deliberations in the 
technical sessions.  
 
I hereby extend a hearty welcome to the dignitaries, guests from various 
government, industry and research organizations and most importantly to all the 
young ICRTB delegates. 
 

 
Dr. Renu Vyas 

Head of the School & Convener 
MIT School of Bioengineering Sciences and Research 

MIT-ADT University, Pune 
  



 
 

 

 

 

Eminent Speakers 

  





 

 
 

Padma Vibhushan Dr. K. H. Sancheti 
Founder Director and Chief 

Orthopaedic Surgeon 
Sancheti Institute for Orthopaedics and Rehabilitation, Pune 

 

Profile: 
Trailblazer in the field of Orthopaedic, Dr. K. H. Sancheti founded the Sancheti 
Institute for Orthopaedic & Rehabilitation in 1965, with his firm and acclaimed 
vision of Affordable orthopaedic services for the masses. 
He is credited with the country’s first of its kind indigenous knee and hip 
transplant prothesis – INDUS. By helping his patients to achieve pain free 
mobility, he has served humanity with his tremendous prowess and has been 
graced with the Padmashree in 1991, the Padmabhushan in 2003, the 
Padmavibhushan in 2012 and the BC Roy Award by the Medical Council of 
India. Over the years, he has trained over 200 ortho surgeon, with the burgeoning 
expertise and unwavering dedication. 

 
 
 



 
 

Prof. Jeremy C. Simpson 
Full Professor of Cell Biology 

School of Biology & Environmental Science 
University College Dublin (UCD) 

Dublin, Ireland 
Email: jeremy.simpson@ucd.ie,  Tel: +353 (0)1 716 2345 

 
Profile: 
Jeremy Simpson obtained his PhD from the University of Warwick (UK). After 
post-doctoral work at the Scripps Research Institute (San Diego, USA) and the 
ICRF (London, UK), a long term EMBO fellowship took him to the EMBL 
(Heidelberg, Germany), where he developed and applied novel high-throughput 
imaging approaches to study protein localisation and membrane traffic in 
mammalian cells. In 2008 he was appointed as Full Professor of Cell Biology at 
University College Dublin (Dublin, Ireland). His lab applies high-throughput 
imaging technologies to study intracellular trafficking pathways, the 
internalisation routes taken by synthetic nanoparticles on exposure to cells, and 
how cells respond to nanomaterials and nanosurfaces. His lab also develops 
novel 3D cell models allowing the quantitative study of cell behaviour at multiple 
scales, with applications in drug delivery. He has authored over 100 peer-
reviewed articles, including articles in Nature Cell Biology, Nature 
Communications, Nature Methods and Scientific Reports and runs the UCD Cell 
Screening Laboratory (www.ucd.ie/hcs). He is currently the Head of Subject for 
the discipline of Cell & Molecular Biology in UCD and the Vice Principal 
(International) in the UCD College of Science. 
 

 
 
 
 
 

mailto:jeremy.simpson@ucd.ie
http://www.ucd.ie/hcs


Talk  synopsis 
High-content screening microscopy enables multi-level quantitative 

phenotyping of nanoparticle transport in 2D and 3D cell models 
 

Nanoparticles offer huge potential as therapeutic delivery vehicles. Despite their 
increasing use, relatively little is understood with respect to how they interact 
with and enter cells, and how they traffic through the various subcellular 
compartments to reach their final destination. Our research has focused on the 
cellular mechanisms exploited by model fluorescently-labelled nanoparticles to 
interact with various in vitro cell models. We have used genome-wide RNA 
interference approaches applied to cells growing in 2D cultures to dissect the 
machinery that they use to deal with nanoparticles, providing the first systematic 
view of how this process occurs (1). Although these classical 2D-grown 
monolayers of cells have served biologists well for many years, there is a rapidly 
growing interest in probing cell function in more a physiological context. In this 
regard, 3D assemblies of cells, so-called spheroids, provide an attractive model. 
However, their use has brought with it a number of challenges, including 
standardisation of their growth, adaptation of fluorescence cell-based assays into 
3D, the size of imaging data sets generated, and appropriate image analysis 
strategies. We have therefore developed pipelines to reliably produce spheroids 
and then image them using automated confocal high-content screening 
microscopy (2). We have recently shown how this model can also be applied to 
study nanoparticle penetration across multiple cell layers, providing the first 
insight into how this process occurs in the 3D cellular environment. Our 
approaches enable quantitative information at the population, single cell and 
subcellular levels in 3D to be obtained, paving the way for a deeper 
understanding of the therapeutic potential of nanoparticles. 
(1) Panarella A et al. (2016) Sci. Reports 6:28865. 
(2) Cutrona MB & Simpson JC (2019) Small 15(37):e1902033. 

  



 

Dr. Virendra Ghaisas 
Executive Director – Hospital Administration 

MIMER Medical College, Talegaon 
 

Profile: 
A graduate from KIMS Karad in the year 1996, he completed his MS (ENT) 
from JNMC, Belgaum in the year 2001. He has got special training on 
Rhinoplasty from Marien Hospital, Stuttgart and specializes in Facial Plastic 
Surgery.He has presented papers in National, Zonal and Regional conferences 
and has been awarded with First Prize for Paper Presentation, Dr. Bhide 
Memorial Award at MENTCON 2006. He also has Educational DVD for 
Undergraduate & Postgraduate students “Video Laryngoscopy by 900 Sinus 
cope” in his name.Along with regular teaching experience as Associate Professor 
at MIMER Medical College and being renowned ENT Consultant & Rhinoplasty 
Surgeon his professional experience include Guest Lecturer and Operating 
Faculty on Rhinoplasty and Live Surgical Otological Workshops and Camps at 
various AOI & all over India. 
 
 
 
  



 
Dr. Binay Panda 

Director of Ganit Labs Foundation 
 
Profile: 
Dr. Binay Panda is a Genome Scientist and has studied, lived, and worked in the 
UK, USA, and Japan before coming back to India to set up a Genome Science 
and Computational Biology lab. Binay has a Doctorate Degree from the 
University of Oxford, UK, and received his Post-Doctoral training at the Scripps 
Research Institute, La Jolla, California, USA, with a Fellowship from the 
American Cancer Society. Binay was also a Visiting Researcher in Genome 
Science at the University of Tokyo, Japan. Outside of academic science, Dr. 
Panda has been an entrepreneur, having started a start-up company in Silicon 
Valley, California, that looked into early detection of cancer using gene-based 
markers. In the past, he taught at the University of California, Santa Cruz 
Extension, and currently serves as the Director of Ganit Labs Foundation, a not-
for-profit research Center on Genome Science, Computational Biology, Big Data 
Biology and Metabolic Engineering. 
 
Talk  synopsis 
How Data is shaping our Health, Food, and Environment: From Cancer to 

an Agriculturally Important Metabolite 
 

 
Young India, aspirational India is no stranger to data. We use our mobile phones 
to talk to our friends, e-mails to communicate with the outside world, send 
photos to share our joyous moments, and watch videos to be a part of vibrant 
India. However, has it ever occurred to you that data is going to play a central 
role in who you are today and how you are going to be diagnosed and treated for 
a disease tomorrow and the food that we are going to eat and the air that we 
breathe? 
 
Scientists are generating too much of data lately, especially biomedical and 
biological scientists. If we want to tackle the critical questions in biological 
sciences in the future, it is going to take an effort from different specialists, like 
those from computer science, biology, physics, chemistry, statistics, and 



mathematics. There is a new field of science, and its called “Data Science.” Gone 
are the days when one is uncomfortable with numbers, equations, and math used 
to choose biology. Today’s biology requires understanding and appreciation of 
many fields of science, including being comfortable with numbers and 
equations.  
 
In my talk, I shall provide two examples of data-intense fields, one from cancer 
and other on using images to predict metabolite concentration class. I shall 
specifically talk about integrating highly heterogeneous and high-throughput data 
to come up with answers for specific clinical outcomes for one of the most 
prevalent cancers in India, head and neck cancer, with data integration using 
machine-learning methods. Additionally, I shall provide an example where 
artificial intelligence can help in the field of agriculture, specifically in 
understanding the content class of a metabolite that is widely used in agriculture 
as a pest repellent.  
 
  



 

Dr Dasmit Singh Khokar 
Senior Paediatric Surgeon, Pune 

 
Profile: 
Dr Dasmit Singh Khokar is an outstanding Paediatric Surgeon with more than 24 
years of clinical experience. He was ranked first in M.S. (GENERAL 
SURGERY). He has done his M.Ch (Paediatric Surgery) from GMC, Mumbai. 
Since then, he has distinguished career in Paediatric Surgery. He is also 
specialised in endoscopic Paediatric surgery. He has conducted more than 100 
camps for children in and around Pune and has performed many free Paediatric 
surgeries.  
He has many awards and honours to his name. He was a secretary of Pune 
Chapter of Paediatric Surgery in 2009. He has been a teaching faculty at B J 
Medical College, Pune for more than 2 decades. He has been a convener and has 
presented many papers at national conferences for more than 2 decades. He has 
his own music band since 1980 where the distinguished doctors play the music.  
 



 

Dr. Nathan T. Johnson 
Research Scientist, Harvard Medical School, USA 

 
Profile: 
Dr. Nathan T. Johnson is an Investigator in Bioinformatics and Data Science at a 
leading clinical stage company, H3 Biomedicine in Cambridge, Massachusetts 
(USA).  In his current role, he supports efforts to modulate RNA splicing in 
cancer cells as a novel approach to cancer therapy.  Formally, he was a Research 
Scientist at Harvard Medical School and Dana Farber Cancer Institute where he 
provided computational support and analysis for the Breast Tumor Immunology 
Lab and Laboratory of Systems Pharmacology for sequencing and image 
analysis. He has a diverse experience as a microbiologist testing dairy-based food 
products to a molecular biologist developing animal models for human disease 
then shifting to a bioinformatician and data science where his experience at the 
wet lab bench directly affects how to effectively analyze and develop 
computational tools for large scale –omics based data such as transcriptomics.  
His primary research interests rely on applying RNA based data in conjunction 
with clinical meta-information to develop accurate models correlating to clinical 
outcomes and possible therapeutic targets by utilizing machine learning and 
statistics. Nathan holds a Bachelor of Science in Biology from Evangel 
University, a Masters in Biomedical Sciences from University of Missouri, and a 
Ph.D. in Bioinformatics and Computational Biology from Worcester Polytechnic 
Institute.   

 
Talk synopsis 

“Data Analysis Insights for Research Findings from Messy Biomedical 
Data” 

How to effectively solve 21st century problems to human disease such as cancer 
have been faced with a variety of success and failure stories.  The most recent 
success story is the observation that it is possible to exploit immune checkpoint 



blockades such as PD1/PDL1 to remove the brakes from the immune system to 
kill cancer cells that is described as “cancer immunotherapy”.  While this has 
been an effective approach for certain cancer types such as melanoma, there are 
many limitations that result from a lack of understanding on how to improve.  
Currently, most research efforts in the cancer field are seeking to effectively 
identify novel ways to modulate the immune system.  Tools to solve these 
problems largely rely upon -omics type technology where systems wide profiling 
is possible, which generates enormous amounts of data that require integration 
and analysis of versatile, diverse, and complicated data.  How do you approach 
data analysis to drive innovation?  This talk will focus on how to approach data 
analysis in general from the context of medical data in cancer.  This will be done 
by highlighting how pairing domain knowledge of a topic with both traditional 
statistical methods and a more modern approach of machine learning to identify 
data insight.  Specifically, I will briefly cover the topics of 1) setting up the 
problem and exploratory data analysis, 2) integrating significance testing, and 3) 
utilizing multiple types of Machine Learning such as unsupervised, supervised, 
semi-supervised, and deep learning.   
  



 

Justin Dauwels 
Associate Professor, NTU Singapore 

Deputy Director, ST Engineering – NTU corporate lab 
 
Profile: 
Dr. Justin Dauwels is an Associate Professor of the School of Electrical and 
Electronic Engineering at the Nanyang Technological University (NTU) in 
Singapore. He also serves as Deputy Director of the ST Engineering – NTU 
corporate lab, which comprises 100+ PhD students, research staff and engineers, 
developing novel autonomous systems for airport operations and transportation. 
His research interests are in data analytics with applications to intelligent 
transportation systems, autonomous systems, and analysis of human behaviour 
and physiology. He obtained his PhD degree in electrical engineering at the 
Swiss Polytechnical Institute of Technology (ETH) in Zurich in December 2005. 
Moreover, he was a postdoctoral fellow at the RIKEN Brain Science Institute 
(2006-2007) and a research scientist at the Massachusetts Institute of Technology 
(2008-2010). He has been a JSPS postdoctoral fellow (2007), a BAEF fellow 
(2008), a Henri-Benedictus Fellow of the King Baudouin Foundation (2008), and 
a JSPS invited fellow (2010, 2011). He is quite active in the IEEE community, as 
conference chair, associate editor, and other roles. His research on intelligent 
transportation systems has been featured by the BBC, Straits Times, Lianhe 
Zaobao, Channel 5, and numerous technology websites. Besides his academic 
efforts, the team of Dr. Justin Dauwels also collaborates intensely with local 
start-ups, SMEs, and agencies, in addition to MNCs, in the field of data-driven 
transportation, logistics, and digital health. 
 
Talk synopsis 
Many tasks in medicine still involve substantial manual work. In many cases 
there is strong potential for intelligent automation by Artificial Intelligence (AI), 
leading possibly to a reduction in costs and man-hours, while increasing the 
quality of clinical service. In this talk, we will consider applications of AI in the 
domain of neurology. 



 We are developing a low cost validated system called NeuroBrowser to 
automatically interpret EEG via remote access. Diagnosis and management of 
neurological disorders rely on visual review of EEG data by specialized 
physicians. As the duration of EEG recordings ranges from 30 minutes to several 
weeks, the visual review is time consuming, and accounts for approximately 80% 
of total cost associated with EEG reading. Our system has the potential to reduce 
expenses associated with EEG testing and allows physicians to devote more 
quality time to their patients. One of the applications that we have explored so far 
is diagnosis of epilepsy of EEG. In this talk, we will show numerical results on 
large EEG datasets of epilepsy patients and healthy control subjects for multiple 
centers. 

  



 

Prof. Gaitis Kasims 
IT Director, Eurofins Genomics, Ebersberg, Germany 

 
Profile: 
Gaitis Kasims manages the Eurofins Genomics IT globally, being responsible for 
the IT organization in Europe, USA, Japan, and India. He joined Eurofins 
Genomics in 2012, before that he worked at Infor Softbrands.  
He had completed MBA studies, before that he studied Computer Science, 
Analytical Economy, and Business Administration. 
Gaitis Kasims is looking at the new business applications using IT in Genomics 
and passionate about promoting Lean and Agile in IT.Eurofins Genomics was 
founded in 1990 and is part of the Eurofins Scientific Group, a Life Science 
Company with laboratories in 44 countries and over 45,000 employees.Eurofins 
Genomics is an international provider of genomic services around the core 
business lines next generation sequencing, genotyping, gene expression, custom 
DNA sequencing, oligonucleotides, siRNA and gene synthesis. 

Talk  Synopsis: 
BioIT @Eurofins – the right skills for the future 

 
Next Generation Sequencing and the related BioIT services offered by Eurofins 
Genomics have evolved along with the changes in the industry and market needs. 
Services and products have transformed from purely technical offerings to an 
integral part of the solutions to customer problems. GLP and GMP compliance 
has become crucial in serving customers. The growing amount of data and 
computational capabilities have enabled entirely new services based on big data 
and AI/ML. With all these changes happened, what is the right skill set to be 
successful at Eurofins Genomics and in the market? 



 
 

Jee Loon FOO 
Department of Biochemistry, Yong Loo Lin School of Medicine, National 

University of Singapore 117597, Singapore. 

NUS Synthetic Biology for Clinical and Technological Innovation (SynCTI), 
Centre for Life Sciences, National University of Singapore, 28 Medical Drive, 

Singapore 117456, Singapore 

 
Profile: 
Jee Loon is currently a cluster leader and research assistant professor at the 
National University of Singapore in the NUS Synthetic Biology for Clinical and 
Technological Innovation (SynCTI). He received his Ph.D. in Biological 
Chemistry from the Australian National University in 2009. He had postdoctoral 
training in protein engineering and metabolic engineering at the Nanyang 
Technological University and University of California, Berkeley. His research 
interests lie in the understanding and engineering of biological systems at the 
interface of chemistry and biology to confer novel functionalities. These include 
the construction of metabolic pathways in microbes for biosynthesizing valuable 
biochemicals, and rewiring of metabolic flux via genome modification and 
synthetic genomics to alter properties of organisms. 
 
Talk  synopsis 
Synthetic biology for reprogramming cells with novel functions and features 
 
Synthetic biology aims to marry biological sciences and engineering to 
reprogram cells and confer them with novel functionalities. The past decade saw 
remarkable advancements in DNA sequencing technologies that facilitated 
generation of enormous databases containing genomic information that can be 
mined for “biological parts”, such as promoters, genes and terminators. Coupled 
with development of genetic modification tools and progress in DNA synthesis 
technologies, biological parts can now be assembled and integrated into genomes 



with ease to develop cells with desired characteristics. It is now even possible to 
have genomes of microbes re-designed and replaced by chemically synthesized 
DNA to generate self-replicating cells with chromosomes created de novo. 
Herein, we present our work in applying synthetic biology for engineering 
microbes with new functions and features. In particular, we have developed 
microbes for therapeutic applications, production of value-added chemicals and 
biosensing. We are also involved in the creation of the first synthetic eukaryotic 
genome in the model yeast Saccharomyces cerevisiae. We envision that our 
efforts will enable us to answer fundamental biological questions and develop 
technologies for solving real-world problems.       
 
 

 

  



 

 
 

Dr. Ashok P. Giri 
Chair, Biochemical Sciences Division, 

CSIR-National Chemical Laboratory, Pune 411008, India 
E-mail: ap.giri@ncl.res.in 

 
Profile: 
Dr. Ashok Giri is a Chair & Senior Principal Scientist at Biochemical Science 
Division, National Chemical Laboratory, Pune. He is a recipient of prestigious 
scholarships and awards which includes  Fellow of National Academy of 
Sciences, India (2018), Fellow of Maharashtra Academy of Sciences,  Raman 
Research Fellow, CSIR, India, Borlaug Fellow, United States Department of 
Agriculture, USA, Scientist of the Year, NCL Research Foundation, India,  
Alexander von Humboldt Research Fellow, Germany, Marathwada Gourav 
Purskar India, Max Planck Society Postdoctoral Fellow, Germany, Career 
Development Program, McKnight Foundation, USA etc. He has published 129-
Research papers in SCI Journals, 29-Reviews and Book Chapters (Peer 
Reviewed) in International Journals & Books and 10-Patents. He has guided 19 
Ph.D. students and 9 post-doctoral fellows. A major goal of the group is to use 
Omics approaches and validate the function of specific molecules and genes 
involved in their synthesis (i) Plant defense mechanisms, (ii) Detoxification 
mechanisms in Lepidoteran insect pests, and (iii) Plant secondary metabolic 
pathway analysis and engineering.   
 
Talk synopsis 

Investigations on coleopteran insect specific α-amylase inhibitors 
 
The smallest α-amylase inhibitor (AI) was identified from Amaranthus species. 
The complete AI gene of pre-protein encoding a 26 amino acid (aa) signal 
peptide followed by the 43 aa region and the previously identified 32 aa peptide 
was cloned from several members of Amaranthaceae. Three cysteine residues 
and one disulfide bond conserved within known α-amylase inhibitors were 
signature of these proteins, which we could observe in all the proteins. The 
highest expression of AI was observed in flowers while it was not detected in the 
seeds. Sub-cellular localization studies clearly indicated the involvement of 
signal peptide of AI in extracellular secretion. Recombinant AI proteins exhibited 



differential inhibition against α-amylases from human, insects, fungi and 
bacteria. Molecular docking of AI proteins revealed tighter interactions with 
active site residues of specific α-amylase, which could be the rationale behind the 
disparity in their IC50 on insect amylases. Altogether, the ability of recombinant 
AI to affect the growth of insect demonstrated its potential as an efficient bio-
control agent, especially against stored grain pests.  
 



 
Prof. Pawan K Dhar 

Dean, School of Biotechnology and Chair, Intellectual Property Cell, 
Jawaharlal Nehru University, New Delhi. 

 
Profile: 
Prof. Pawan K Dhar is the Dean, School of Biotechnology and Chair, Intellectual 
Property Cell,  Jawaharlal Nehru University, New Delhi. Prior to this, he held 
senior scientific positions at Shiv Nadar University, Symbiosis University, 
RIKEN Genomics Sciences Centre, Keio University and Kyoto University 
(Japan) Bioinformatics Institute, (Singapore) and Manipal University. 
Prof. Dhar received PhD in 1993 from BHU (Varanasi) for his work on Human 
Genetics. His work on making synthetic genes from non-expressing DNA 
sequences has led to development of a novel drug discovery platform that has 
potential to disrupt existing discovery approaches. Prof. Dhar is a Co-Founder of 
Foresight Biotech - the first biotech Start-up company in JNU focused on drug 
discovery.  
 
Talk  Synopsis 

Throwing light on the dark matter of genome. 
 
From the functional standpoint, broadly three kinds of functional DNA sequences 
exist: one that encode proteins, second that encode only RNA (non-coding DNA) 
and third that does not transcribe at all (NOT coding DNA). Historically people 
have paid attention to the protein coding genes. For the last two and a half 
decades, the non-coding RNA has taken the center stage in biology. However, 
the role of not-coding DNA (the dark matter of genome) is still relatively a less 
explored space. We asked a simple question: How did nature decide to allocate 
protein coding and RNA coding jobs to a specific set of sequences? Given the 
availability of enormous information in the neighbourhood, did she sample all 
possibilities, retaining good results (protein and RNA encoding genes), retiring 
not-so-relevant results (pseudogenes), leaving some genome sequences 
untouched (non expressing genome). To answer the key question, we developed 
a novel approach for designing lab made genes and demonstrated their 
expression and phenotypic outcomes. In my talk I shall describe the key 
concepts, work in this direction and future possibilities.  



 
 

Dr. Vibhor Saraswat 
Vice-President  & Head  

Biopharmaceutical Manufacturing 
Zydus Cadila. 

 
Profile: 
Dr. Vibhor Saraswat is a Biochemical Engineer by training and working as the 
Vice-President & Head of Biopharmaceutical Manufacturing at Zydus Cadila. In 
his 17-year career at Zydus, he spearheaded the manufacturing of 11 
Biopharmaceutical products for their launch in India and foreign countries. Prior 
to joining the Zydus group, he worked at various positions at the Korea Research 
Institute of Bioscience & Biotechnology (South Korea), National University of 
Singapore (Singapore), and Johns Hopkins School of Medicine (USA). The last 
two education institutions, he attended, are IIM-Ahmedabad, and IIT-Delhi. 
 
Talk  synopsis 

Biotechnology for Healthcare: Opportunities and Challenges 

The Biopharmaceutical sector is one of the most rapidly growing fields in India 
and abroad. The recombinant proteins-based medicines have successfully, and 
significantly increased the quality of life in scores of patients by having higher 
efficacy and lesser side effects. The presentation discusses the basics of 
biopharmaceutical medicines, in general, and the manufacturing technology, in 
particular. The presentation also introduces the upcoming career opportunities for 
Biotechnology students, aspiring to work in the field of Biotechnology. 

  



 

Prof. Dr. Sangeeta Kale 
Professor in Physics and Dean (Academics) 
Defence Institute of Advanced Technology 

Pune, India 
Email: sangeetakale2004@gmail.com 

Profile: 
Prof. Sangeeta Kale, graduated from University of Pune, India and did her 
Masters in Electronic-Science and Doctoral studies in Material Science from 
same university in 1996. She did her post-doctoral studies from University of 
Maryland, College Park, U.S.A. from 2000 to 2002. She has been working at 
Defence Institute of Advanced Technology, as Professor and Dean of this 
University. Additionally, she has been a visiting Scientist at International Centre 
for Theoretical Physics, since 2006, till date, at Trieste, Italy. 
Recently she worked as Officiating Vice Chancellor (2014-15) of DIAT and 
Dean (Academics) (2013-15), Dean (Student Affairs) (2017-18) of Defence 
Institute of Advanced Technology (DIAT-DU), which is a University, funded by 
Ministry of  Defence. She also worked as the Head, Department of Applied 
Physics from 2010-2016. She is a Full Professor in Physics. 
At the research front, she works on nanomaterials for their sensing and 
biomedical applications, typically pertaining to Defence research. Her work 
includes Nanotechnology and its applications in the domain of CBW sensors, 
electromagnetic interference shielding applications for Radars, optical sensors for 
field detections, metamaterials for smart detections and drug delivery using 
nanomaterials.  She implemented a huge project grant from ER-IPR, DRDO, to 
the tune of 43 Crores, where, she, along with her team of 7 other Co-
Investigators are working on development of various prototypes of products 
useful to DRDO and Tri-Services (Army-Navy-Air Force), using nanomaterials. 
She has successfully executed projects funded nationally from DST, DBT, UGC, 
DAE, ISRO and DRDO. She has also internationally implemented projects Indo-
French and Indo-German, along with her overseas collaborators. 
As an academician, she has been involved in teaching students right from 
undergraduate to doctoral programmes. Analog and Digital Electronics, 
Microprocessors, Solid State Physics, Fibre Optics and Nanotechnology are the 
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subjects which she has taught during her tenure. She has guided more than 17 
PhD students for their PhD (completed and ongoing) and about 25 M.Tech. 
projects for their dissertations. Her capabilities are well appreciated by both Pune 
University (Fergusson College, where she worked as a faculty from 1990 to 
2009) and DIAT (from 2010 onwards). 
She has been actively involved in establishing International collaborations of 
mutual research and training. She has been actively involved in setting up MoUs 
with Universities in Israel (Tel-Aviv and Technion), Singapore (NUS), Australia 
(Daikin), USA (Naval Postgraduate School) and few other countries.  
 
 
Talk  synopsis 

Nanomaterials for biosynthesis, therapeutics and sensing 
 

Medical research domain is showing a paradigm shift due to the advent of 
nanotechnology; including fields such as tissue engineering, medical implants, 
drug delivery agents, and various theranostic applications. New molecules, which 
are a combination of nanomaterials and biomaterials, exhibit better potential than 
conventional materials and gadgets which are used in medical sector.  

This presentation will elaborate such techniques, which are related to synthesis of 
novel functional molecules used for targeted drug delivery, wound healing 
applications, surgical site infection control and biosensing. Materials for cancer 
theranostics, antimicrobial agents for drug resistant (MDR) bacteria and smart 
drug vehicles would be mainly covered. The relationships of the obtained 
properties would be attributed to the physics and chemistry at nano-level and 
their energy dynamics.  

 

 
 
 
 
 
  



 

Neelam Vaidya 
CEO, Viridis Chem, USA 

 
Profile: 
Neelam Vaidya is an experienced executive with track record of founding and 
successfully leading companies from inception to profitability within a short 
period of time. Having founded 3 successful companies, she has over 30 years of 
industry experience in both high-tech and bio-tech with extensive expertise in 
developing large enterprise B2B software platforms. Over the years, she has 
designed and developed more than 6 commercially successful first-in-market 
products (software and physical products). Recently Neelam co-founded a 
company called ViridisChem that offers a powerful AI driven self-learning cloud 
software platform that provides REAL-TIME toxicity evaluation of every 
chemical and formulation, covering even new drug-targets and proprietary 
chemicals.  
As the founder and CEO of ChiroSolve for over 10 years that helped 
pharmaceutical companies define optimum drug development processes, she has 
extensive rolodex with pharma industry, and understand drug-development 
lifecycle intimately. Neelam has also worked for companies like IBM and Sun 
Microsystems, and has directly contributed to the key high-tech technologies like 
Web platform, managing hierarchical data-sets, platform-independent software 
patching, etc. 
 
  



 

 

Hemant K. Gautam 
Institute of Genomics and Integrative Biology 

Mall Road, University Campus Delhi-110007 India  
hemant@igib.res.in 

 
Profile: 
Dr. Hemant K. Gautam obtained his Masters and Ph.D. degree in microbiology 
from the (I.A.R.I), New Delhi, India . He did post doctorate from France and 
Israel. He is currently working as a Senior Principal Scientist and Professor at 
Institute of Genomics and Integrative Biology, New-Delhi. He is associated with 
a number of Universities and   members of various scientific and academic 
organizations. He is a recipient of SARC award, Bharat Excellence award, 
Biotechnology award, Israel Govt. Fellowship, UNESCO fellow & Intl. Project 
Reviewer RBUCE-UP, UniverSud, Paris, He has published more than 75 
research papers, two books  and over 500 new sequences have been submitted to 
NCBI database. He has visited several countries, including France, Israel, 
Australia, Bulgaria, China, Thailand, Germany, USA, Singapore, Vietnam, 
Malaysia  and Ukraine.  He has a distinguish background in the field of microbial 
biotechnology, microbiome, natural products, enzyme immobilizations, 
biosensors and microbial genomics.  Currently he is working in the area of 
microbial biotechnology, antimicrobial resistance in skin & acne diseases.  
 
Talk synopsis 

Microbiome Research: Hope for Novel Pharmaceutical Fascinated 
Molecules 

 
The microbiome  are those microorganisms that reside in the tissues of living 
plants and are relatively unstudied and it may be the potential sources of novel 
natural products for exploitation in medicine, agriculture, and other industries. It 
is noteworthy that, of the nearly 300,000 plant species that exist on the earth, 
each individual plant is host to hundred to thousand or more microbiome while in 
human harbors the trillion of microbes living on the human body. Microbiome 
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inhabitants are plentiful and diverse, varying from place to place and even from 
person to person. They are also dynamic, changing in response to factors such as 
diet or climate. Finally, they are interconnected with their host, engaged in a 
give-and-take relationship that is often beneficial, even essential, to both the host 
and their resident microorganisms.Life style disease (Non communicable 
diseases) like diabetes, heart attack, arthritis and even cancer are associated with 
choice of food and human body microbes.  This is further strengthen by the 
Human microbiome project which proved that number of diseases are associated 
with microbial population of human body and their interaction of microbes 
present in the food. Plant and human body contains a large number of microbes 
and are a major source of disease fighting chemicals. These microbial 
communities, however, remain largely unstudied, leaving almost entirely 
unknown their influence upon disease. In recent years there has been an 
explosion in the understanding of the microbiome (the genome of all our 
microbes) due to development in genome sequencing technologies and 
metagenomic analysis. Skin is the largest part of body and have first line of 
defense against foreign invaders either in humans and plants and is also home to 
a diverse population of microbes. So it is interesting to study the skin 
microbiome either in humanor plant. We have found many mutidrug resistance 
strains from skin microbiome. In this report we will discuss the country specific 
MDR skin pathogens, P.acne and microbiome their prevalence and strategies to 
control the disease.  
 
Keywords: Antibiotics, 16S rRNA, MDR, Microbiome, P.acne 
 
 
 
  



 
 

Dr. Rustom Mody 
 Head R&D – Lupin Ltd. (Biotech Div.), Pune, India 

Profile: 
A biotechnologist having experience of directing Biopharmaceutical programs 
for 4 multinational biopharmaceutical companies spanning over 23 years. He 
heads the R&D Biotechnology division of Lupin – a global pharmaceutical 
company. He has developed various biotherapeutics, which includes vaccines, 
biosimilars and novel biologics. He holds the experience of creating the entire 
value chain for a vaccine and 6 biosimilars from concept to their 
commercialization in India and other markets; 3 of which were ‘first-to-market’. 
The net revenue from the products developed and commercialized is over INR 
1000 crores per annum. He is on the board of Parenteral Development 
Association (India Chapter), Ex-member of the Advisory Board of Indian 
Pharmacopoeia (for Biosimilars) and Ex-Expert Council Member of United 
States Pharmacopoeia – Medicines Compendium.He has contributed to 2 review 
articles, 2 book chapters, 33 publications in peer-reviewed journals and 24 filed 
patents and 8 granted patents. 
 
Talk synopsis 

Biosimilars: What are they and how are they important? 
Biopharmaceuticals mainly comprises protein-based drugs, which are made using 
recombinant biotechnology process. These proteins are expressed in microbial or 
mammalian cells. Lately, for some biopharmaceuticals, product patents have 
expired, and more of these will go out of patents in the coming years. The 
imminent patent expiration of these drugs, some of which have attained 
blockbuster (over a billion dollars revenue) status, has attracted many companies 
to develop biosimilar versions of these biotherapeutics.Biosimilars are affordable 
copies of the expensive originals, providing the much-needed healthcare benefits 
to patients who cannot afford originator’s product. A major part of this 
affordability arises from the reduced clinical trial requirements on demonstration 
of high degree of biosimilarity to the originator biologic. In the case of small 
molecule generic drugs exact identical copy of the originator’s drug is 
anticipated. While in the case of biosimilars, where “process is product” and 
subtle variations in the structure and function are inherent, the active ingredient 
can be similar to the original biologic but never identical.  



 
 

Mr. Dipak Roda 
Vice President of Market & Business Development at Advanced Enzyme 

Technologies Ltd., India and Enzyme Innovation, USA. 
 
Profile: 
After completion of chemical engineering and securing Master’s degree in 
Bioprocess Technology from ICT Mumbai, Mr. Roda joined Khandelwal 
Laboratories in their bio-technology division in 1996 (now named as Lumis 
Biotech Ltd.). His initial work involved identification and application 
development of the enzyme, Cellulase. Later he got involved in the enzyme 
product and application development for the dynamic textile, animal feed, baking 
and alcohol industry. After creating value added products for the aforesaid 
industries, Mr. Dipak Roda erected fermentation plant, established business in 
India, Europe, Latin America and China markets. He became the first Indian to 
sell enzymes produced in India to China market.  
Later, Mr. Dipak Roda joined Advanced Enzyme Technologies Ltd., India in 
2005 as General Manager in Sales & Marketing. His challenge was to build the 
marketing team, streamline the marketing mix and setup a robust distribution 
infrastructure. He played a key role in aligning the product baskets from market 
to production in respective industries and desgined several solutions. This was 
followed by delegating established business to dedicated vertical and 
establishment of several subsidiaries. While walking on professional path, Mr. 
Roda took management course from ISB, Hyderabad, affiliated to Wharton 
Business School, USA.  
Today, Mr. Dipak Roda is Vice President of Market & Business Development at 
Advanced Enzyme Technologies Ltd., India and Enzyme Innovation, USA. At 
Enzyme Innovation, he led research & development and established 
commercially viable technologies in various food and industrial processing 
segment. Today, he is busy expanding business in America’s. Mr. Roda has 
experience of over 27 years in enzyme & probiotics business, has travelled to 
over 34 countries and established business across 16 different industries.  
 
 



 
 

Dr. Mohan R. Wani 
M.V.Sc. (Surgery), PhD (Medicine, UK) 

Scientist G (Professor) 
National Centre for Cell Science 

S. P. Pune University Campus, Pune 

 
Profile: 
Dr. Mohan Wani is working as Scientist G (Professor) at National Centre for Cell 
Science, Pune, India. Dr. Wani did his Masters degree in Veterinary Surgery from 
Nagpur Veterinary College and PhD in Medicine from St. George's Hospital Medical 
School, University of London, England. He was awarded with a prestigious 
“Commonwealth Fellowship” during his PhD. He has made innovative basic and 
translational research in the field of “Pathophysiology of bone and cartilage 
remodeling in important skeletal diseases such as osteoporosis, rheumatoid arthritis 
and osteoarthritis”. He also has expertise in stem cell science and regenerative 
medicine. Dr. Wani has supervised several PhDs, medical/dental and veterinary 
students and mentored many postdoctoral fellows. His research work is published in 
several reputed international journals and patents. He is recipient of several 
prestigious awards including Commonwealth Fellowship, B. M. Birla Science Prize, 
DBT National Bioscience Award, Tata Innovation Fellowship, Fellow of National 
Academy of Sciences (FNASc) and Indian National Science Academy (FNA). 
 
Talk synopsis 

Mesenchymal stem cells therapy in autoimmune diseases 
 
Mesenchymal stem cells (MSCs) are non-hematopoietic adult stem cells which 
possesses self-renewal and multi-lineage differentiation potentials, and these 
cells can regenerate or repair tissues in degenerative diseases of both animals and 
humans. MSCs also have immunomodulatory properties and can be used as cell 
therapy in various autoimmune diseases. Rheumatoid arthritis (RA) is an 
autoimmune disease characterized by chronic inflammatory synovitis, production 
of autoantibodies and several proinflammatory cytokines, which together lead to 
joint destruction. Also, RA is an independent risk factor for generalized 



osteopenia and osteoporosis leading to systemic bone loss.Inflammation-induced 
bone destruction is a key pathological feature of RA, mediated by osteoclasts. 
Current anti-rheumatic therapies primarily target the suppression of inflammatory 
cascade with limited or no success in controlling progression of bone destruction. 
We investigated the role of adipose-derived MSCs on pathological bone loss in 
the collagen-induced arthritis (CIA) mouse model of RA. We observed that 
MSCs significantly reduced the clinical symptoms and joint pathology in CIA 
mice. Interestingly, MSCs protected periarticular and systemic bone loss in mice 
by maintaining trabecular bone structure. We further observed that MSCs 
suppressed autoimmune T cell responses and increased the percentages of 
peripheral regulatory T and B cells. Thus, we provide strong evidence that MSCs 
ameliorate inflammation-induced systemic bone loss in CIA mice by reducing 
osteoclast precursors and promoting immune tolerance. 
 
 
 



 

Prakash Bachani 
Scientist E & Head (MHD) 

Bureau of India Standard, New Delhi 
 
Profile: 
Mr. Prakash Bachani Scientist E & Head (Medical Equipment & Hospital 
Planning Deptt.) .He has 34 years experience in Bureau of Indian Standards, the 
National Standards Body of India, having worked in Standard Formulation, 
Laboratory and Certification Activities. At the Technical level, he has overseen 
Product Certification, System Certification (QMS), Hallmarking of Gold and 
Silver, Standards Formulation (Electrotechnical and Medical Equipment & 
Hospital Planning), Laboratory Management. He has participated in various 
international seminars and meetings organized in the country in the field of 
electrotechnical as well as in Medical Equipment and Devices. He has also 
presented several papers on Standardization, Certification etc. in the field of 
Electrical Engg. and Medical Equipment at various National and International 
meetings/ seminars.  
He is GOLD MEDALIST in MIE (Electrical Engg.), Institution of Engineers, 
India.   
  



 
 

Dr. Vijay Chandru 
Co-Founder & Director, Strand Life Sciences, Bangalore 

 
Profile: 
Dr. Chandru received his bachelor's degree from BITS Pilani in Electrical 
Engineering, a Master of Science from UCLA in Engineering Systems and a PhD 
from the MIT Operations Research Center in 1982. He started his academic 
career in teaching and research in 1982. He served professor as Purdue 
University for 1982-1992. Later in 1992 he joined at the Indian Institute of 
Science. From 2003 to 2013 he served as Research Affiliate of the Lab for 
Information and Decision Systems at MIT. 

He has co-authored the book Optimization Methods for Logical Inference, 
published by Wiley Interscience in 1999. He is also a founder of the Association 
of Biotech led Enterprises (ABLE) and continues to serve as an executive council 
member. He is one of the inventors of the Simputer. 

 
  



 

Dr. Rajendra Joshi 
Associate Director & HOD Bioinformatics Group Centre for Development of 

Advanced Computing (CDAC), Pune 
 
Profile: 
Dr. Rajendra Joshi is currently serving as Associate Director and HOD, 
Bioinformatics Division of CDAC Pune. He has been instrumental in setting up 
the Bioinformatics Resources and Applications Facility (BRAF) Group of C-
DAC (Bioinformatics Division). His research interests include o Molecular 
Dynamics Simulations of nucleic acids & proteins o Genome Sequence Analysis, 
o Metabolic Pathways and o Development of specialized computational tools for 
applications for biology He received his Doctorate in Biochemistry from 
National Chemical Laboratory (University of Pune) 



 
 

Prof. Dr. Arun Vyanktesh Jamkar  
MS, PhD, FICS, FMAS, FIAGES 

FAIMER Fellow 
Former Vice-Chancellor, 

Maharashtra University of Health Sciences, Nashik 
 
Profile: 
Prof. Dr. Arun Vyanktesh Jamkar received his MBBS and M. S. (Surgery) from 
Govt Medical College Aurangabad. He did his PhD in Surgical Oncology from 
University of Pune in 1987. He has experience in field of Higher Education for 
over 36 Years in various capacities such as Vice- Chancellor, Dean, Professor of 
Surgery, Associate Professor of Surgery, Lecturer in Surgery, and Lecturer in 
Orthopaedics etc. He is a recipient of various prestigious fellowships and awards 
which includes Fellow of International college Of surgeons (FICS), 2006, Fellow 
of Indian Association of Gastrointestinal Endo Surgeons (FIAGES), 2010 Fellow 
of Minimum Access Surgeons of India (FMAS), 2009 Fellow of FAIMER 
Institute, 2006 Honorary fellowship of the Association of Minimal Access 
Surgeons of India (AMASI), Honorary Fellow of the Association of Rural 
Surgeons of India (ARSICON 2011) December 2011,  
Honorary Fellowship in International Bioethics Education jointly conferred by 
Maharashtra University of Health Sciences & UNESCO Chair in Bioethics Haifa 
on 2nd Nov. 2015 at Nashik, Honorary Fellowship of Indian Psychiatric Society 
(IPS) during Annual Conference at Bangalore on 13thJanuary 2013 etc.  
He received several awards for his immense contribution in the field of education 
and medicine. These includes 

• Rotary Pune central Vocational award of 2009-2010, for providing 
human service to society beyond the call of duty during H1N1 Outbreak 
of Pune city.  Awarded on 24th Oct 2009 

• Award for outstanding contribution to education" during World 
Education Congress -2012 of Global Advisory Council. 

• Distinguished Doctor Award" by Indian Medical Association, Mumbai 
Branch for valuable services rendered to the society and the medical 
fraternity on           1st July 2011  

 



 
 

Dr. AmeetaRavikumar 
Professor, Institute of Bioinformatics and Biotechnology 

SavitribaiPhule Pune University 
 
Profile: 
Dr. Ameeta Ravikumar is a former director at an Institute of Bioinformatics and 
Biotechnology, Savitribai Phule Pune University, Pune. She is expertise in the 
field of Molecular Biology, Genetic Engineering, Biotechnology, Enzymology 
and Nanotechnology. She is currently involved with the production of biogenic 
nanoparticals from Schwanniomycesoccidentalis. Biodiesel production by direct 
in situ transesterification of an oleaginous tropical mangrove fungus grown on 
untreated agro residues and evaluation of its fuel properties. Even she is 
primarily involved in deciphering the inactivation of human pancreatic alpha 
amylase, an antidiabetic target by a small molecule inhibitor, isolated from 
Curcuma longa. Currently working on novel extracellular enzymes derived from 
Nacardiopsis species.  
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Glycolate Oxidase as an Anti-Urolithic Drug Target-An In Vitro, In 
Silico and In Vivo Inhibition Study 

C. N. Khobragade 

Dept. of Biotechnology, Swami Ramanand Teerth Marathwada University, 
Nanded - 431606 India 

 
Abstract: Urolithiasis is a multifactorial renal abnormality observed throughout 
the globe due to excess synthesis and deposition of oxalate crystals. Glycolate 
Oxidase and Lactate dehydrogenase enzymes play important role in oxalate 
metabolism. Oxalate combines with calcium to form insoluble calcium oxalate 
stones (85-90%) which get deposited in urinary system. Inhibition of glycolate 
oxidase activity by a suitable lead obtained from medicinal plant Tribulus may be 
the promising approach to reduce the oxalate level. In the present investigation 
an attempt has been made to inhibit the glycolate oxidase activity by leads 
kaempferol and quercetin and to study molecular interactions invitro using 
Schrodinger software. The enzyme inhibitory data calculated by Lineweaver 
Burk equation and Docking Score data for both the leads revealed inhibition and 
molecular binding interactions with glycolate oxidase and therefore could be 
exploited in the management of urolithiasis. 

Key words:  Calcium oxalate, urolithiasis, glycolate oxidase inhibition, docking. 
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De novo Design of a Molecule Scavenging Reactive Oxygen Species in 
Parkinson’s disease 

Joel Abraham and Rohini Samadarsi* 

1Sree Chitra Thirunal College of Engineering, Thiruvananthapuram, Kerala, 
India 

* rohinisamadarsh@gmail.com  
 

Abstract: Parkinson’s disease, the second most prevalent neurodegenerative 
disorder is characterized by the accumulation of Reactive Oxygen Species (ROS) 
in the neurons. Clinically, the patient will develop bradykinesia, resting tremors, 
and rigidity due to the loss of dopaminergic neurons within the substantia nigra 
section of the ventral midbrain. This disease affects dopamine transport in 
dopamine secreting neurons, blocking postsynaptic signals. Parkinson’s disease 
can occur through both genetic mutations and exposure to environmental and 
neurotoxins. Genetic mutations in parkin, DJ-1, and PINK1 genes cause 
mitochondrial dysfunction and accumulation of ROS, whereas mutations in α-
synuclein and LRRK2 affects protein degradation pathways and accumulation of 
Lewy bodies, which is also mediated by ROS. Exposure to environmental and 
neurotoxins can also cause mitochondrial dysfunctioning and release of ROS, 
leading to cellular responses like apoptosis and blocking protein degradation 
pathways. Current treatment methodologies are symptoms based and try to 
improve symptoms of the disease using dopamine analogs and agonists. Our 
study involves in silico analysis of various ROS involved in the disease and 
molecules that can scavenge them, analyzing their action mechanisms in order to 
modify available molecules into a single one that can target all ROS. These 
developed molecules are also checked for their toxicity and pharmacological 
properties by in silico simulations.  

Keywords: Parkinson’s disease, reactive oxygen species, antioxidant, in silico. 
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Production of antimicrobial peptides from Bacillus amyloliquefaciens 
using agro-industrial wastes as substrates 

Uttara Vairagkar1,2 and Yasmin Mirza1* 

1 Praj-Matrix - R&D Centre (Division of Praj Industries Limited)  
402/403/1098, Urawade, Pirangut, Mulshi, Pune 412115, Maharashtra, India 

2 Department of Technology, Savitribai Phule Pune University, 

Ganeshkhind, Pune 411007, Maharashtra, India 
* Corresponding author: Yasmin Mirza, yasminmirza@praj.net, Tel: +91 

9860000147 

Abstract: Bacteria-derived antimicrobial peptides (AMPs) provide a promising 
alternative for currently used antibiotics in agriculture and pharmaceutical 
industry but their commercial development is restricted due to low yields and 
high cost of production. Thus, a sustainable industrial fermentation process needs 
to be developed which is economically viable at large scale. AMPs produced 
from seaweed-associated Bacillus amyloliquefaciens exhibited broad-spectrum 
inhibitory activity against major food, agricultural and clinical pathogens. In this 
study, production of these AMPs was evaluated using agro-industrial wastes such 
as molasses, glycerol and methanol as cheap carbon sources and corn steep 
powder, urea and soybean meal as nitrogen sources in the culture medium. The 
antimicrobial compounds were isolated and identified by acid-precipitation, 
reverse phase-high resolution liquid chromatography (RP-HPLC) and high 
resolution electrospray ionization mass spectrometry (HRESI-MS) analysis 
respectively. Glycerol (2% w/v), molasses (0.25% w/v) and methanol (1% v/v) 
based media were found to yield 7.0 g/L, 5 g/L and 3.6 g/L of AMPs after 48 h of 
fermentation as compared to the control medium containing dextrose and 
tryptone which yielded 3 g/L of AMPs. Soybean meal and corn steep powder 
(2% w/v) based medium produced 6.21 g/L and 4.7 g/L of AMPs amongst the 
studied nitrogen sources. The optimum production of AMPs was obtained at 
25°C, initial pH 7.0, inoculation volume 10% (v/v), medium volume 200 ml (500 
ml flasks) and rotary speed of 150 rpm. These findings indicated that a low-cost 
fermentation medium could be developed for the bulk production of 
antimicrobial peptides at industrial scale. 

Keywords: Antimicrobial peptides, Bacillus amyloliquefaciens, agro-industrial 
wastes, optimization, industrial applications. 
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Named Entity Recognition and Classification in Biomedical Text 
Using Classifier Ensemble of Ensembles 

Manish Bali* and P.V.R.Murthy
 

  
Ramaiah University, Bangalore, India 

 
Abstract: Recognition of biomedical named entities in textual literature is a 
highly challenging research topic in Natural language Processing (NLP), playing 
as the pre-requisite for extracting huge amount of high-valued biomedical 
knowledge deposited in unstructured text and transforming them into well-
structured formats. Named Entity Recognition from biomedical literature has a 
broad range of applications, including support for information retrieval, 
knowledge summarization, information extraction and discovery. In this paper 
we propose an approach which enables named entity recognition (detection and 
classification) of biomedical text. We approach this as a supervised machine 
learning problem and use well known classification algorithms, namely Support 
vector machine (SVM), K-nearest neighbors (KNN), Decision tree (DT) in 
standalone mode and their variants in a combination . These algorithms make use 
of statistical and linguistic features representing various morphological, syntactic 
and contextual information in biomedical text. Novelty lies in the proposed 
ensemble-of-ensemble framework in which the various algorithm variants are 
first combined into three base ensembles and their output is achieved using 
majority voting or stacking technique. All the three base ensemble outputs are 
then combined using a Meta-ensemble framework and performance compared 
with standalone algorithm as well as with other contemporary approaches. 
MATLAB based simulation using the Biomedical NLP (BioNLP) 2013 Shared 
Task (ST) dataset yields an overall accuracy, recall, precision and F-measure of 
80.3%, 63.1%, 78.8% and 70.1% respectively, an improvement of >5% when 
compared with standalone algorithm performance and other state-of-the-art 
approaches, demonstrating the effectiveness of the proposed framework. 

Keywords: Natual language processing, named entity recognition, machine 
learning, ensemble classification, bioNLP shared tasks. 
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Fabrication and Primary Evaluation of Transdermal Patch for Burn 
Wound Healing 

Vaibhavi Sonetha*, Hinal Shah, Raj Shah, Shreya Shetty, Dharak Dave, Kartikee 
Dhokar, Sejal Gothi, Vineeta Khanapuri, Madhura Deshmukh, Prashali Vichare, 

Dhwani Teli 

Department of Biomedical Engineering 
Dwarkadas J. Sanghvi College of Engineering, India 

Abstract: Burns are tissue damage resulting from overexposure to heat, sun 
radiation and chemical/electrical contact. They are painful and complex to handle 
and treat. Traditional gauze dressings, occlusive dressings and transparent film 
dressings for treating burns cause discomfort to patients either due to sepsis 
formation or by undesirable skin adherence. The objective of this study is to 
fabricate and evaluate a biocompatible transdermal patch for burn wound healing 
which can promote re-epithelization, reduce healing time, prevent scarring and 
eschar formation, avoid septicemia and reduce patient’s discomfort. The 
proposed transdermal patch is bi-layered with water-resistant perforated silicon 
top layer and drug incorporated  bottom layer for effective treatment of burn 
wounds. The top layer being hydrophobic resist penetration of outside fluid and 
allows ventilation to the skin due to perforations. The bottom layer  is composed 
of chitosan, silver (I) sulfadiazine, gelatine, and honey. Chitosan stimulates 
haemostasis, assists in tissue regeneration and helps in hydrogel formation. The 
silver (I) sulfadiazine being antibiotic prevents infection and sepsis formation. 
Gelatine prevents exudation, maintains moisture and helps in film formation. 
Honey acts as plasticizer and antibacterial agent. The fabricated patch is of 
80mmx40mmx3mm with perforation diameter of 1 mm. The fabricated patch is 
evaluated for in-vitro drug release and swelling index.. The drug release profile 
of fabricated patch fitted Higuchi model which indicated sustained drug release 
and swelling index of 0.69 indicated good moisture retention. The patch needs to 
be further evaluated for blood compatibility, biodegradability, mechanical 
strength, wound healing in animals etc. 

Keywords: Burns, transdermal patch, re-epithelization, antibiotic. 
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Biosynthesis of ZnO nanoparticle and development of antimicrobial 
nanocomposite textile based on sol gel encapsulation 

Santosh Pradhan 1, Sameer Joshi2, Laxmi Ananthanarayan1* 

1Institute of Chemical Technology, Matunga, Mumbai-400019, India 
2University Department of Life sciences, Mumbai University-400098, India 

*laxmi.ananth.iyer@gmail.com 

Abstract: Microorganisms are the major problems in textiles which can generate 
unpleasant odor during their growth. Zinc oxide nanoparticles (ZnONPs) have 
received considerable attention as self-cleaning, hydrophobicity antimicrobial, 
particularly in the textile industry. Biological synthesis of ZnONPs has been listed 
as “Generally Recognized as Safe” (GRAS) by the US FDA.In the present work 
synthesis of ZnONPs were carried out using cell free extract of Lactobacillus 
plantarum at0.5M concentration, pH 7 and encapsulated using sol-gel technique and 
further loadedon the cotton fabrics using spin coating technique to enhance their 
antimicrobial properties. The fabrics finished with ZnONPs have been investigated 
for antimicrobial properties against Escherichia coli, Pseudomonas aeruginosa, 
Bacillus subtilis and Candida albicans by the agar diffusion method, XRD of 
nanocomposite textile were carried out by Debye-Scherrer equation. The FT-IR 
spectrum was measured in the range between 400–4000 cm−1tensile strength, 
abrasion resistance and surface wettability of composite textile showed 
promising result which ensure the great potential of the composite to be used as 
functional textiles 

Keywords: Sol-gel, textiles coating, antimicrobial, ZnO nanoparticle,  
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Potential application of sustainable feedstocks for biodiesel 
production 

Neha Agrawal, Mriti Agarwal, Nayana Patil* 

MIT School of Bioengineering Sciences & Research, MIT ADT University 
*nayana.patil@mituniversity.edu.in 

Abstract: Current affairs related to the exhaustible non-renewable resources 
have led to the discovery of diverse substitutes. Being one of the key sources for 
renewable energy, biodiesel has become an area with strikingly significant 
research opportunities. A recent analysis on the global market for biodiesel stated 
that the present market is valued at 23290 million US $ and is expected to reach 
25880 million US $ by the end of 2026 with a growth rate of 1.5%. Withal, the 
production of biodiesel necessitates the use of sustainable feedstocks which range 
in categories like edible, non-edible and several other alternative sources. The 
remediation of the proliferating volume of industrial waste generated accounts 
for a ceaseless source for the yield of biodiesel which thereby also aids in solving 
the diverse environmental issues associated with it. This book chapter aims on 
providing a comparative study of such feedstocks available for producing 
biodiesel. In addition to this, with the rapid increase in global crop prices as well 
as the food v/s fuel debate, a significant shift will be witnessed in the global 
biodiesel market. Therefore, the foremost intent of this review also includes 
promotion of utilization of several cost-effective raw substrates for the 
manufacture of biodiesel. 

Keywords: Sustainable feedstocks, biodiesel production, renewable energy, 
edible sources, non-edible sources, alternative sources, cost-effective raw 
substrates 
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NIR Imaging based Vein Viewer 

Shatabdi Jayant Talbar 

Walchand College Of Engineering, Sangli, India, 
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Abstract: The advancement in the biomedical technologies in last decades 
shifted the research laboratory to the liveliness detection methods. The non-
invasive vein visualization technique is more advantageous and the replacement 
for the conventional cannulation or venepuncture. The near-infrared (NIR) 
imaging is method, when IR rays projected on skin, the oxygenated veins absorb 
and become darker than the surrounding tissues and deoxygenated veins reflects 
IR rays. This paper involves IR source, camera and Matlab based image 
processing algorithm in which Near Infrared radiation (NIR) works in the 
wavelength region 760-940nm and is able to detect veins as well as arteries due 
to selective absorption of infrared radiation in blood vessels.   

Keywords: NIR, I.V., IR, Matlab, cannulation, matlab, noninvasive. 
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Probiotics: A New Generation Biotherapy for Neurodegenerative 
Disorders 

Madhura Chandrashekar 

MIT School of Bioengineering Sciences and Research, MIT ADT University, 
Pune. Maharashtra, India 

madhura.chandrashekar@mituniversity.edu.in 
 

Abstract: Probiotics are beneficial, non-pathogenic bacteria, which are initially 
used to treat gastrointestinal and non-gastrointestinal disorder system. Recently 
the concept of probiotics is introduced as a new generation bio-therapy to treat 
many neurodegenerative disorders. Studies from various clinical and pre-clinical 
experiments suggest the effect of probiotics on restoring the diversity and density 
of healthy microbiome in the gut. There by influencing the central nervous 
system through brain gut axis. These studies explain its retarding and medicinal 
property towards neurodegenerative disorders mainly by regulating immune 
system of the host. Further by maintaining microbial balance in the gut, which 
reduce the process of extensive inflammation in CNS by releasing anti-
inflammatory as a by-product.  Even the metabolites secreted by gut microbiome 
is directly related with the reduced misfolding of proteins responsible for the 
progression of neurodegenerative diseases. The review shed a light on recent 
outcome on how probiotics in a defined dose is beneficial in treating 
neurodegenerative disorders like Alzheimer’s, Parkinson’s, multiple sclerosis and 
its mechanism of action.  

Keywords: Probiotics, Neurodegenerative, Microbiome, Alzheimer, Parkinson’s, 
Multiple Sclerosis 
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Wearable Biosensors in Healthcare Sector 

Prajakta Joshi, Kirti Shetty, Paromita Banerjee*
 

*CSIR-URDIP, NCL Estate, Pashan, Pune 411008, Maharashtra, India 
 

Abstract: Wearable Biosensor Systems (WBS) are physiological parameter 
monitoring devices, using biomedical sensing strategies that analyze abnormal 
state in biological processes to give real-time, discernable feedback to address 
the issues or for data acquisition. The wearable technology market was valued at 
$20 billion in 2015 and is expected to rise close to $70 billion in 2025, led by the 
health care sector. The WBS market is forecast to expand considerable owing its 
application ranging from monitoring driving behavior to physical status of 
soldiers. Technological evaluation of this field pays an important role in the 
growth of the healthcare sector and also of the major industries such as 
computing, information, communication and biomedical sciences. Patent 
landscaping is a research process used to extract information and gain insight 
into the recent trends in a technology of interest by parsing through patents. The 
focus of this study is to provide an overview of the advances in WBS in 
healthcare sector by conducting a patent landscape analysis on a global scale. 

Keywords: Wearable, biosensor, transducer, healthcare, IoT, patent, technology. 
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Recent developments in polymeric drug delivery and diagnostics 
 

Neeraj Maheshwari and Reema Shyamsunder Shukla 
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Abstract: Current status of drug delivery and diagnosis has progressed rapidly 
from past six decades. The inception of 1st generation system (1950-1980) 
mainly focused on oral and transdermal sustained release. The 2nd generation 
(1980-2010) dedicated towards development of zero order release and 
nanotechnology based delivery systems. In the 3rd generation, research is mainly 
focused on targeted drug delivery and diagnostics such as use of anticancer drugs 
to tumor and siRNA to the target cells, using nanoparticles. But most of the 2nd 
generation drug delivery system still requires answers to advance the field. An 
attempt to address this is done by formulating smart polymers, but their 
translation into clinical applications is yet to be realised. Advances in polymer 
science have led to formulations of several novel drug delivery and diagnostic 
systems. These polymers can be of natural source or synthetically made. Natural 
polymers poses disadvantage of microbial contamination, batch to batch variation 
and uncontrolled rate of hydration. Hence, there is a preference for synthetic 
polymers over natural. In order to select polymers for drug delivery systems, it 
should be versatile, non-toxic, should have good mechanical strength, 
biocompatible, biodegradable and ability to protect encapsulated material. 
Advances in polymeric nanoparticles towards developing controlled release have 
also been researched upon. This includes stimuli response release using various 
physical, chemical and biochemical trigger mechanism. Synthetic polymers are 
able to form different structures in combination with natural or other synthetic 
polymers. This includes formulations of polymerosomes, polymeric micelles, 
dendrimers, polymeric nanoparticles and nanocapsules. 

Keywords: Polymers, drug delivery, diagnostics, nanoparticles, nanocapsules, 
micelles, polymerosomes, dendrimers. 
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Bacteriocins: Potential use in anti-cancer therapy 

Aruna Sivaram and Nayana Patil 

MIT School of Bioengineering Sciences & Research, MIT ADT University 
aruna.sivaram@mituniversity.edu.in, nayana.patil@mituniversity.edu.in 

Abstract: Therapy for cancer is one of the domains of drug discovery in which 
most of the pharmaceutical companies are engaged. Even though the market is 
flooded with anti-cancer drugs, cancer regression and prognosis remains a 
challenge. Hence, new sources of anti-cancer agents are being explored. One of 
the novel sources of these agents is the bacteriocins, which are anti-microbial 
peptides synthesized by bacteria. These peptides are cationic in nature and their 
synthesis involves the ribosomes. Nisin, microsin, pyosin, pediocin, plantaricin 
A, bovicin, smegmatocin etc are some of the bacteriocins with anti-cancer 
properties. Cytotoxicity assays performed on various cell lines using these 
bacteriocins show that these compounds are highly potent, with some showing 
IC50 in the range of nano or micromolar concentrations. The toxicities exhibited 
by these peptides are specific to cancer cells, thus devoiding the normal cells of 
any cytotoxicity. The bacteriocins are also non-immunogenic and are bio-
degradable. Eventhough the anti-cancer properties of these peptides have been 
validated in in vitro models time and again, the in vivo data showing tumor 
regression is minimal. Moreover, the mechanisms of action of these peptides also 
have to be better elucidated. In this chapter, we look into a few bacteriocins 
which have been well-characterized for their anti-cancer properties.  

Key Words: Anti-cancer, Bacteriocins, cytotoxicity, cell line, tumor, therapy 
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Infant Monitor Using IoT Based Alarming System 

Devansh Shukla, Saif Sayed, Smriti Shetty, Mrs Bharti Ingale. 

Thadomal Shahani Engineering College, Mumbai University, India.      

Abstract: Every year in the U.S, there are about 3,500 infants deaths due to 
sleep-related problems. According American Academy of Paediatrics,until 2015, 
globally, the total number of infantdeaths has been up to 4.6 million. According 
to the United Nations Health Council, in 2018, India itself recorded 8,02,000 
infant deaths.Sudden Infant Death Syndrome (SIDS), is one of the major causes 
of death among infantsbetween 28 days old to one year of age.SIDS makes up for 
about 80% of sudden and unexpected infant deaths (SUIDs). The other 20% of 
cases are often caused by infections, genetic disorders, and heart problems. SIDS 
usually occurs during sleep, typically between the hours of 00:00 and 09:00, 
when the baby monitoring by the nursing staff is not that active as well as the 
parents are also in deep sleep. Baby monitors have been the go to choice by 
hospitals as well as for home care for keeping an eye on your baby as they sleep. 
A Baby monitor not only helps us to monitor all the vital parameters of the infant 
at all times but also lets us see them in real time using a night vision video 
camera. There has been a dire need for an efficient baby monitoring system to 
curtail the number of infant deaths. This System is intended to give a more 
holistic approach to baby monitoring and result in a shorter response time from 
doctors/parents that could potentially save a baby’s life from SIDS or accidental 
death due to suffocation while sleeping. This project aims at building a complete 
and an efficient baby monitoring system which integrates the temperature sensor, 
cry detection sensor, moisture sensor (with the possibility of adding more 
sensors), night vision camera and SIDS detection output with an Internet of 
Things (IoT) based alarm system consisting of an alert on the nursing station via 
a buzzer and an LED, a text message, a phone call and parameters displayed on a 
webpage. 
Keywords: Infants deaths, Sudden Infant Death Syndrome(SIDS),Baby Monitor, 
shorter response time, temperature sensor , cry detection sensor, moisture sensor, 
other sensors,night vision camera, SIDS detection output, Internet of Things 
(IoT) based alarm system, alert on the nursing station via a buzzer and  LED,text 
message, phone call, parameters displayed on a webpage.  
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Abstract: Tropical and subtropical climatic conditions support cultivation of 
grapes in India. These conditions are also favorable for advancement of different 
pathogens of grapes which can cause complete destruction of the crop. 
Management of the disease is greatly dependent of use of different types of 
pesticides. However, many of these pathogens have proved to show resistance 
against most of the fungicides in use. Alternatively, different biological control 
agents are used which not only take care of the diseases but also are 
comparatively safe to the environment. Knowledge of disease cycle is very 
important as this would help in planning preventive strategies for control of 
spread of pathogens in the vineyard through effective implication of integrated 
pest management (IPM) program. Ever changing climatic conditions have made 
the grapevines more susceptible to different pest and diseases. Controlling these 
diseases through extensive use of pesticides cannot be an option as timely control 
will just give a temporary solution to the problem and would be harmful to the 
environment. Here, we explain about the symptoms, life cycle and management 
of disease of grapes that are cultivated in Maharashtra, India. Better 
understanding of the causative pathogen would help in planning preventive 
measures for controlling these diseases.  
 
Keywords: Grape. tropical and subtropical climate, pathogen, disease cycle, 
management. 
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Abstract: The green house gas emissions and the depleting levels of the fuels 
that are currently used possess major concern towards the environmental impact 
on the nature and future availability of fossil fuels. Carbon dioxide is the major 
contributor to the global warming and hence there is significant increase in the 
technologies for CO2 capture. Membrane technologies are considered as one of 
the most important technologies owing to the fact that they are cost effective, 
environment friendly and also offer the versatility and simplicity for customizing 
system designs with several novel polymeric membranes available. A solution 
technique was adopted to develop membranes in which chitosan-wrapped silver 
nanoparticles (CS-wrapped Ag nanoparticles) were incorporated in poly(vinyl 
alcohol) (PVA). The chemical composition and morphological characteristics of 
the prepared membranes were investigated by various techniques such as Fourier 
transform infrared (FTIR) spectroscopy, wide-angle X-ray diffraction (WAXD), 
differential scanning calorimetry (DSC), thermo gravimetric analysis (TGA) and 
scanning electron microscopy (SEM). The effects of CS-wrapped Ag 
nanoparticles on membrane swelling were systematically studied to know the gas 
separation performance of the membranes. TGA showed increased thermal 
stability of Ag-nanoparticles incorporated PVA membranes nearly twice that of 
plane PVA membranes. Further, SEM revealed that by the incorporation of CS-
wrapped Ag nanoparticles into the PVA matrix, membranes acquired a good 
compatibility between CS-wrapped Ag-nanoparticles and PVA. The membrane 
containing 2 mass% of CS-wrapped silver nanoparticles exhibited highest 
swelling. The resulting polymeric membranes can be used for purification of 
biogas. 

Keywords: Poly(vinyl alcohol), chitosan, silver nanoparticles, membranes, glass 
transition temperature.     
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Abstract: Food packaging has immense application with emergent problems of 
using non-biodegradable plastic in day today life. Food packaging film having 
antimicrobial property does not only increase its shelf life but also enhances the 
quality of the food. In this study, Poly (vinyl alcohol)/bacterial cellulose films 
(PVA/BC films) were developed with various mass% of BC. Composite films 
were studied by structural, thermal and barrier properties such as Fourier 
transform infrared (FTIR), universal tensile machine (UTM), thermo gravimetric 
analysis (TGA), X-ray diffraction (XRD), water vapor transmission rate 
(WVTR), moisture retention capability (MRC), film solubility (FS) and swelling 
measurements (SM). Among all the film, F-3 with 10 mass% of BC was found to 
be optimized. FTIR confirmed consolidation of BC into PVA that has brought 
significant changes in the peaks when compared to BC and PVA. Barrier and 
mechanical properties were improved due to cross-linking. 15.306 MPa as the 
highest tensile strength and 139.314% as highest elongation at break of the film 
F-3 illuminating that BC provides stiffness and PVA impart elasticity. TGA 
confirmed thermal degradation whereas XRD revealed crystalline nature of film 
which increases up-to 10 mass% and decreases beyond it resulting in amorphous 
nature of the films. All properties of the films indicate that it can be used in 
packaging applications. 

Keywords: Bacterial cellulose, poly(vinyl alcohol), packaging, tensile strength, 
TGA.  
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Abstract: Sustainable agriculture demands reduction in use of chemical 
pesticides and at the same time increase in crop yield. Microorganisms play an 
important role in promoting plant growth when used as bio fertilizers and are also 
used in bioremediation and biocontrol. Diversity study provides an insight to 
explore important applications of these microorganisms. A Gram positive, 
aerobic bacterium was isolated from the grapevine which was found to produce 
Indole acetic acid (IAA) which is an auxin that promotes plant growth. In vitro 
studies also showed that this bacterium could tolerate and degrade an 
organophosphorus pesticide, acephate. Morphological, biochemical and 
molecular identification confirmed that the bacteria belonged to genera Kocuria.  
The work suggests the possible application of native epiphytic grapevine 
microflora in plant growth promotion and in bioremediation of pesticides. 
 
Keywords: Grapevine, Kocuria sp, IAA production, biodegradation 
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Abstract: Nyctanthes arbor tristis (NAT) is a medicinal plant with tremendous 
importance in the field of Ayurveda. The plant has reported for various 
pharmacological activities, as it contains many important biologically active 
secondary metabolites. Majority of it shows the anticancer, antipyretic, 
antihistaminic, antibacterial, anti-inflammatory, antioxidant, antiviral and 
antifungal activities. Present study is focused on the screening of the 
phytochemicals extracted from the dried flowers of the Nyctanthes arbor tristis 
with ethanol in a soxhlet extractor. The extract was concentrated using rotary 
flash evaporator, residue was dried in a dessicator over sodium sulphite to give 
semi solid mass. The ethanolic extracts further fractionated into the petroleum 
ether, ethyl acetate, butanol and aqueous fractions. The preliminary 
phytochemical screening shows the presence of alkaloids, flavonoids, 
phytosterol, phenolic compounds carbohydrates, tannins and glycosides. The free 
radical scavenging activity of the flower extracts of NAT was evaluated by in 
vitro DPPH (diphenyl-picryl-hydrazyl) assay. In this method the antioxidants 
present in the extracts reacted with DPPH, which is stable and converted it into 
1,1-diphenyl-1,2-picryl, hydrazine which was measured at 517 nm. The 
scavenging effects of plant extracts and standard (ascorbic acid and BHT) on the 
DPPH radical decreases in the following order: ascorbic acid>Butanol>Ethyl 
acetate>BHT>Petroleum ether. In the present study, different extracts of 
Nyctanthes arbor tristis flower showed concentration dependent free radical 
scavenging activity. 

Keywords: Antioxidant, Nyctanthes arbor tristis, alkaloids, flavonoids,  
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Abstract: At present India consumes only 6% of the world’s primary energy. As 
per projection made by NITI Aayog India’s energy and electricity demand will 
increase substantially by 2047. Thus, to keep the pace of energy security and 
economic growth, it is important to focus on increasing access to energy along 
with emission checks. One such alternative is use of Biofuels, where India have 
to explore the potential for biofuel production supported by National Biofuels 
Policy. The present research work focuses on bioethanol production from Green 
Coconut Husk (GCH) a Lignocellulosic material. The GCH was used for 
production of Bioethanol using both solid state fermentation and submerged 
fermentation. The GCH sample was collected from local market and dilute acid 
pre-treatment was done on collected sample. The Benedict’s test was also 
performed to identify presence of reducing sugar to explore the potential of 
bioethanol and after that fermentation of sample was done followed by 
distillation process. The Chromatography analysis revealed that substantial 
amount of bioethanol is present is collected samples which highlights sustainable 
bioethanol production potential from GCH. 

Keywords: Bioethanol, Green Coconut Husk (GCH), Solid and Liquid state 
fermentation, dilute acid pre-treatment, sustainable 
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Abstract: The visual field test is carried out to determine loss of vision due to 
blinding diseases or decrease in visual sensitivity. This visual test is usually 
termed as perimetry. The loss of vision due to glaucoma, damage to visual 
pathways and other optic nerve diseases can be detected using visual field test. 
Due to delayed diagnosis and treatment, millions of people, especially senior 
citizens, suffer from visual field loss even long-term blindness. Early diagnosis 
of blinding diseases is essential to preserve vision. In this paper, we propose a 
wearable device that can be used to perform visual screening test. The device is 
portable, less expensive and can be used as a tool for preliminary diagnosis of 
blinding diseases for masses. It consists of wearable headset in which a set of 
light sources arranged in a specific pattern are coupled to VR lenses to achieve 
virtual reality environment. On perception of light, the patient presses the 
response switch. This data is recorded by Arduino based system and further 
analyzed for evaluation of any defect in the visual field of the patient. This 
device can facilitate both the patients and clinicians to improve the efficiency of 
routine inspection. 
 
Keywords: Visual field test, perimetry, visual field defects, glaucoma, visual 
field analysis, VR headset. 
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Abstract: In our nation, more than 38,000 blood donations are needed every day 
and a total of 30 million blood components are transfused each year. Blood type 
matching is crucial for blood transfusion and blood donation. Conventional 
method uses blood slides, pricking needles and blood typing kit and takes about 
15 minutes for deciding the blood group. However, in case of emergencies, it is 
time-consuming to determine blood type using the conventional method of 
reagents. At blood donation camps, also it is tedious job to determine the blood 
group of every donor using the blood typing kit. Pricking needles and slides used 
can also cause infection to the person performing these tests. Our main motive is 
to replace this tedious and time consuming method with a non-invasive accurate 
and reagent free method using an optimum wavelength light source, photo-
detectors and controller unit for decision making of blood type from output 
mapping or intensity matching of the scattered and transmitted wavelength from 
the source to detector. 

Keywords: Optimum wavelength light source, photo-detectors, controller unit, 
output mapping or intensity matching. 
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Abstract: Breast cancer is still one of the leading causes of cancer death in 
women. High-throughput cancer omics studies which integrated genomics, 
transcriptomics, proteomics, metabolomics and clinical data for rapid discovery 
of potential biomarkers for early diagnosis. In the present study, we used 
computational methods to identify potential oncogenic biomarker panel for breast 
cancer.TCGA-omics datasets contain 3816 cohort clinical cases, 21058 genes 
and 130,779 mutations for breast cancer. Identify the cancer driver genes from 
different cancer driver actionable database and MutaGene Python package which 
used to rank driver genes based on mutations profile. Gene-variants-drugs 
interaction based on clinical evidences consider as predictive biomarkers for 
personalized medicine were build using Cytoscape tool. In conclusion, analysis 
of potential oncogenes is consider as a potential biomarkers for predicting 
individual disease risk which enabled the application of targeted precision 
therapies for better prognosis or predictive marker. Computational and statistical 
methods are necessary to analyse molecular data, and to integrate the big data 
across platforms for early detection and eventually facilitate the development of 
personalized therapy of cancer.  

Keywords: Cancer-omics, Breast cancer, Oncogene, Prognosis, TCGA, 
Biomarker.  

  



3rd International Conference on Recent Trends in Bioengineering (ICRTB 2020) 
 

24 
 

Green synthesis and characterization of polyhedral shaped 
amorphous iron oxide nanoparticles from waste 

V.K. Yadav1 and G. Gnanamoorthy2 

1Department of Microbiology, Sankalchand Patel University, Visnagar, 
Gujarat,384315 2Department of Inorganic Chemistry, University of Madras, 

Guindy Campus, Chennai-600025 

Abstract: Incense sticks ash (ISA) is one of the most unexplored household 
waste, which comprises of 5-8% ferrous. Initially, the ferrous was extracted from 
the wet slurry by a strong neodymium magnet. Further, ferrous was treated with 
conc. HCl for obtaining iron chlorides by sonication at 60-70 0C for 1 hour. Iron 
chlorides used for the synthesis of pure iron oxide nanoparticles by co-
precipitation method. The synthesized iron oxide nanoparticles were analyzed by 
the Fourier transform infrared spectroscopy (FTIR) and X-ray diffraction (XRD) 
for the phase identification of the synthesized iron oxide particles. FTIR revealed 
the characteristic peaks for iron oxide nanoparticles at 452 and 565 cm-1. XRD 
confirmed the amorphous nature of the iron oxide nanoparticles with a broad 
peak at 36.090. The average particle size measured by Particle Size Analyzer 
(PSA) was 734.9 nm and Polydispersity index (PDI) is 0.357. The Field 
Emission Scanning Electron Microscopy (FESEM) and Transmission Electron 
Microscopy (TEM) both revealed the polyhedral morphology, aggregation nature 
of the iron oxide nanoparticles whose size varied from 60-600 nm. The Fe and O 
peaks by Electron Diffraction Spectroscopy (EDS) further validated the 
formation of iron oxide nanoparticles with high and purity.  ISA will proved to 
be an alternative source of ferrous materials for the industries in future and will 
be used for different applications. The synthesis of iron oxide nanoparticles from 
the waste material like incense sticks ash is a “green” chemistry method, which 
not only reduces the pollution but also provides an alternative material for the 
synthesis of iron oxide nanoparticles.  

Keywords: Incense sticks ash; ferrous particles; iron oxide nanoparticles; green 
chemistry, polyhedral 
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Abstract:  Mechanosensitive proteins are transmembrane channel proteins 
present in bacteria, archea and eukaryotes, which exhibit ion conductance as 
response to local stress, as defense against mechanical or sudden osmotic shock. 
In mammals, mechanosensitivity has been found to play a significant role in the 
cell cycle regulation and apoptotic control. Interestingly, certain 
mechanosensitive proteins have also been found to exacerbate the metastatic 
potential of tumor cells. They act by taking advantage of the mechanical tension 
present in their microenvironment, and generate secondary messengers which 
may either stimulate cell proliferation, or alter the local shear stress by modifying 
the rigidity of their extracellular matrix. Channels exhibiting mechanosensitivity 
are implied in both activation and suppression of metastatic activity, and have 
differential effects depending on the stage of the metastatic cascade, i.e., 
intravasation, circulation or extravasation.  

Keywords: Mechanosensation, mechanotransduction, cancer, metastasis, 
cell migration, apoptosis, ECM rigidity. 
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Abstract: Soil pollution as a threat to human life is ignored in spite of the fact 
that its remediation is difficult as compared to polluted air and water. Scattered 
information has been produced on this aspect which has put light on various 
ways to bring about remediation of the polluted soil and there is a scope of more 
research in the future. Plants can be used as ‘bio-pumps’ in improving the 
degraded environments as they help to pump the pollutants and remove, 
sequester or stabilize them from soil. In the present study, seeds of some 
flowering and leguminous plants were germinated in the presence of pesticide 
using the ‘Germitest’ assay. Plants were selected based on their germination 
response to the pesticide. Scale up studies of the selected plants was done by 
germinating the seeds in soil spiked with pesticide. The fate of pesticide in the 
soil was studied using some biochemical tests of the plant and Thin Layer 
Chromatography of soil. The results showed that the plants were grown under 
stress and could reduce the pesticide from the soil suggesting the potential role of 
the selected plant to reduce pesticide pollution. The research problem defined 
here will help to suggest an eco-friendly plant based remediation strategy for 
pesticide persistence in the soil using non-target plants and make the soil 
reusable for agriculture purpose. This study will thus explore the use of ‘Green 
technology’ to treat polluted environment.  

Keywords: Soil Pollution, remediation, bio-pumps, pesticide, germitest, eco-
friendly, green technology. 
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Abstract. Block copolymer micelle is one of the most promising nano drug 
delivery systems due to its unique structure and function. The polymeric micelles 
are having nanoscopic core/shell structures formed by amphiphilic block 
copolymers. Both inherent and modifiable properties of polymeric micelles make 
them particularly well suited for drug delivery purposes. However, the 
microenvironments inside the intricate network of hydrophillic and hydrophobic 
moieties of a polymeric micelle still remain unclear. A deeper knowledge of the 
microenvironmnets is essential for choosing a right drug candidate for a particular 
polymeric micelle. Usage of a fluorescent molecular probe with the polymeric 
micelle can therefore be very useful to understand the micropolarity and 
microviscosity inside the micellar frameworks. This chapter focusses on the 
applications of photophysically diverse fluorescent molecular probes for 
understanding the microenvironments of polymeric micelles that are used as drug 
delivery systems. 
 
Keywords: Polymeric micelle, fluorophore, drug delivery system 
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Abstract:Solar salt pans are the series of shallow artificial ponds connected in 
sequence,designed to extract salts from sea water.  A salt pan ecosystems where 
salinity is up to 3-3.5 M NaCl, halophilic archaea are the major inhabitants of 
this ecosystem. Exopolysaccharides (EPSs) are high molecular weight polymers 
found as dispersed slime in the surrounding environment of few halophilic 
archaea inhabit in hypersaline environment. EPS is produced primarily as one of 
the adaptation strategies. Thus, it was thought worthwhile to isolate halophilic 
archaea from solar salt pan ecosystem for production of exopolysaccharides. 
Brine, sediment, saline soil near salt pan, crude salt samples were collected from 
Uran salt pan,West Coast of Maharashtra, India. Direct isolation strategy was 
employed for isolation of halophilic archaea on Sehgal and Gibbon’s medium 
containing 20% (w/v) NaCl which resulted in isolation of 66 haloarchaeal 
cultures.Out of 66 haloarchaeal cultures, 33 colonies were highly mucoid and 
thus seletced for EPS production. Molecular identification by 16S rRNA gene 
sequencing of selected isolates showed 99 % similarity to closest phylogenetic 
neighbor Halogeometricum pallidum, Haloferax volcanii, Haloferax 
sulfurifontis, Haloferax lucentense and Natrialba aegyptia. EPS production of 
selected 12 haloarchaeal cultures was carried out at 37º C, 150 rpm for 8-15 days 
which resulted in EPS extraction in the range of 243-583 mg/l. The EPS of 
highest EPS producer haloarchaeal culture was characterized with respect to 
SEM, FTIR, total carbohydrate and total protein content. To the best of our 
knowlege, this is the first report of EPS production by above haloarchaeal 
cultures.  

Keywords: Haloarchaea, solar salt pan ecosystem, exopolysachharide, Sehgal 
and Gibbon’s medium. 
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Abstract: In a developing era of advanced and real time detection of pathogens, 
microfluidic paper based analytical devices (µPADs) show profound growth in the field 
of in-vitro diagnostics. The characteristic of a paper based sensor to be low cost, 
biocompatible, easy to miniaturize, and its ability to be a powerful point-of-care testing 
(POCT) tool makes it superior than other alternatives for real time analysis for pathogens. 
In the current decade, there have been major developments in POCT tools such as Lab-
on-chip, paper based analytical devices etc. They are low cost, disposable, based on 
capillary flow, flow control and can be used for multiplexed analysis. Colorimetric assays 
have been developed and optimized for the detection of pathogens, although various steps 
of sample preparation and culture preparation are required. Enzyme-substrate based and 
antigen-antibody interaction based detection assays have been developed for detection of 
pathogens. However, a one pot detection strategy is essential for real time applications. 
Hence, the need for optimized detection of pathogen can be fulfilled by paper based 
analytical microfluidic devices. 

Key words: Microfluidics, Point-of-care-testing, Pathogens, Lab on chip, paper based, 
colorimetric detection 
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Abstract. A database of 413 camptothecin analogs was subjected to fragment 
based G-QSAR technology to study the effect of individual rings of 
camptothecin on the biological activity against Topoisomerase 1 enzyme. 
Molecules were divided into 2 fragments based on the fragmentation rules. In 
order to consider the environment of the neighboring fragment(s), the attachment 
point atoms were also included in the fragments. With the help of GQSAR 
technique 2 models were constructed on the basis of 2 fragments that were 
generated. By taking the 2 models together a consensus model was prepared. G-
QSAR model generated using all classes of camptothecin analogues can be used 
for prediction of biological activity of new compounds. The GQSAR model 
developed provides optimum ranges for variations for design of new compounds. 
The global GQSAR model predicts activity of compounds better than the 
previous existing models as it takes into account the individual fragments of 
camptothecin. The consensus model gives specific descriptors that are indicative 
of the activity of the molecules based on individual fragments. This model can be 
used to develop novel and better camptothecin analogs. 

Keywords: Topoisomerase 1, campothecin, QSAR, fragment based GQSAR. 
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Abstract: Modification of genetic material by insertion of gene is genetic 
engineering and is known by different names such as gene technology, or genetic 
modification, or gene manipulation, transgene, etc. India is a tropical country 
which have seasonal as well as regional variation leading to cultivation of 
different types of crops.  Because of climatic variations crop plants are attacked 
by different types of pest and diseases reducing the yield. Genetically modified 
crops provide a better alternative for development of disease free, stress tolerant 
and nutrient enriched crop which in turn increase the yield. In developing country 
like India this technology is limited to only cotton cultivation. This technology is 
economical as it not only helps in increasing the yield but it also helps in 
reducing the cost of pesticides used. Though transgenic crops has many 
advantages the public acceptance to such crops is very less. Proper regulation 
with ethical consideration and awareness is important for implementation of this 
technology on a large scale. 

Keywords: Crops, genetic engineering, economical, modification, yield 
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Abstract: Prostate cancer (PCa) is the 4th main cause of cancer in India for 
deaths in male. For initial diagnosis of malignancy, experts recommend various 
screening test which are invasive, painful and expensive. Failing to detect low 
grade tumors, there’s a rise in unwanted biopsies. Prostate Specific Antigen 
(PSA) test is used for early diagnosis. Minimally invasive but lacks specificity in 
gray zone (4-20ng/ml). As PSA is a glycoprotein, glycan signatures can be used 
to increase specificity. Hence a Lateral flow immunoassay (LFA) can be used as 
a one-step assay on a strip for detection of abrupt glycosylated PSA in 
serum/urine. PSA is a serine protease (enzymes that cleave peptide bonds in 
proteins) and a widely used biomarker for diagnosis of PCa. PSA is found in 
blood serum as free PSA and total PSA. The ratio of free to total PSA determines 
the state of malignancy. PSA test is used for early diagnosis and is minimal 
invasive. Here a purified non-malignant isoform of PSA was used to standardize 
the Point of Care test method. 

Keywords: prostate, PSA, glycoprotein, lateral flow immunoassay 
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Abstract: Our device is meant to test compatibility between two similar blood 
groups. Clumping reaction may occur even with blood transfusion between the 
same blood groups. Due to unaccounted antibodies on the RBCs, the patient may 
develop certain reactions which if untreated could be fatal. Therefore, there is a 
need for a method or device that can perform this testing on two blood groups to 
be tested, check the degree of compatibility and produce immediate results. The 
device will be a Point of Care Testing (POCT) Device which would be able to 
replace the available time consuming and expensive methods that are used to 
determine blood compatibility. Our project aims at addressing a problem not only 
prevalent in our country but also globally. The main aim is to make the device 
available in every government hospital in rural as well as urban areas. Our 
innovation includes a strip cassette and a Point of Care testing (POCT) device, 
i.e., a Reader which uses the biosensor strip for the measurement of the degree of 
compatibility. 

Keywords: blood compatibility, cross-matching, POCT 
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Dendritic cells derived vaccines for cancer therapy 

Pradnya Gurav and Kedar R.N.* 

School of Bio-engineering Science and Research, MIT-Art Design and 
Technology University, Pune – 412 201 

 
Abstract: Dendritic cells (DCs) are expert antigen presenting cells that are 
principal to the initiation and regulation of immunity. They are widely distributed 
in all tissues throughout the body as immature and mature functional DCs. In 
vitro generated DCs are widely used promising tools in cancer immunotherapy. 
The development of recent techniques in the in vitro generation of DCs has 
allowed their large scale production for clinical applications. DCs can be 
generated majorly from monocytes or CD34+ cells. However, recent reports 
show that DCs derived from monocytes are functionally impaired. . Omega 6 and 
omega 3 polyunsaturated fatty acids (PUFAs), and their metabolites are 
important constituents in cyclooxygenase (COX) and lipoxygenase (LOX) 
pathways which are important in DC differentiation. Evidences show that AA 
and DHA supplementation improves functional abilities of in vitro generated 
DCs. It is crucial to delineate the pathways involved in the in vitro generation of 
functionally improved DCs for its better application in the cancer therapy.  Thus, 
essential fatty acid interventions can create a favourable environment for 
proliferation or differentiation of DCs. This can be a practical and promising 
approach for cancer treatment using DCs. 

Keywords: Dendritic cells, cancer immunotherapy, arachidonic acid, 
docosahexaenoic acid. 
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Computational Analysis of Ovarian Cancer for Emerging Biomarkers 

Rucha Wadapurkar and Renu Vyas* 

MIT School of Bioengineering Sciences & Research, MIT ADT University, Raj 
Baugh Campus, Loni Kalbhor, Pune - 412201, Maharashtra, India. 

* renu.vyas@mituniversity.edu.in 

Abstract: Ovarian cancer (OC) is the second most common type of gynaecologic 
cancers with high rate of mortality. The early event of OC is intraperitoneal 
spread through which it metastasizes, the other symptoms of OC are very generic 
hence it is difficult to detect it in the early stages. Among different types of OC, 
Epithelial ovarian cancer (EOC) is most common type that has been detected in 
more than 80 % of women at advanced stage. CA125 and HE4 are well known 
biomarkers of OC, other markers include genes viz. BRCA1, P53, KRAS, EGFR 
and some suggested miRNAs such as mir-203, mir-205 etc. The known serum 
and genetic biomarkers have low sensitivity and specificity, further the e known 
biomarkers like CA125 are expressed in some non-malignancy conditions as 
well. Hence there is a necessity to find novel biomarkers to detect OC at early 
stages and thereby increase the survival rate. Computational analysis of OC for 
mutation identification helps to predict putative novel biomarkers that will help 
in disease diagnosis, staging, prognosis and treatment. The current work throws 
light on the molecular mechanism, known biomarkers, different computational 
strategies and methods for identifying novel biomarkers of OC.  
 
Keywords: Ovarian cancer, Epithelial ovarian cancer, CA125, mutation, 
biomarkers, computational analysis 
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Detection of dengue using image processing of Eye Scala images 

Vilas B. Khedekar and Dharmendra Singh Rajput 

MIT School of Bioengineering Sciences & Research, MIT ADT University 
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Abstract: Detection of any disease in early stage in very important for health of 
a person. If disease detected in early stage, then it will be treated effectively 
which will save the life of a person. Dengue is most common and dangerous 
fever if not detected and treated in early stage. Today blood test is essential for 
identification of disease like dengue. Proposed system is totally dependent on the 
images of eye Scala of dengue infected patients. This system does not requireany 
blood for the detection of dengue. Properties of Scala changes depending of the 
health situation of human body. Proposed system collects images of Scala of 
dengue infected patients, save them in database for further analysis. All images 
stored in database will be analyzed with the help image processing and fetch 
common properties of Scala from all images. This common properties of Scala 
(CPS) will be used for the detection of disease by matching Scala property of 
new patient. If Scala property of new patient islikeCPS, then disease detected 
otherwise not detected. The accuracy of this system is dependent on the number 
images given to image processing to identify the common properties of 
Scala.Accuracy is directly proportion to number of input images of eye Scala of 
infected person. 
 
Keywords: Image processing, Eye Scala, common properties of Scala (CPS) 
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Ceramics for biomedical applications: A Review 

Reema Shyamsunder Shukla and Neeraj Maheshwari 
 

School of Bioengineering Sciences and Research, MIT ADT, Pune 
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Abstract: In todays advanced medical technology, several ceramic biomaterials 
are cemented to the hard tissue to rectify the anomalies. Hydroxyapatite, 
Alumina, Feldspar glass, glass ceramics, Zirconia, Calcium Phosphate, 
Tricalcium phosphate and Calcium bicarbonates are several ceramic biomaterials 
which is used for dental and biomedical applications. High biocompatibility, 
biofunctionality, fracture toughness and bioactivity properties helps few of these 
ceramic biomaterials to bind to bone and bone regeneration occurs. Tricalcium 
phosphate was deposited on 5cm*5cm Stainless Steel (SS) using Electrophoresis 
deposition technique. The ceramic biomaterial on SS would fuse with the 
remaining bone gradually and effectively. This implant would get fused with the 
bone after the bone regeneration process. They have excellent mechanical and 
optical properties. The review includes different ceramic biomaterials for dental 
and orthopaedic applications.  

Keywords: ceramics, dental, orthopaedic, calcium phosphate 
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Electrochemical detection of E. coli using polysaccharide modified 
ZnO nanoparticles 

 
Vedashree Sirdeshmukh1, Chandrakant Tagad*1, Anup Kale2 

1MIT School of Bioengineering Sciences and Research, MIT-Art, Design and 
Technology University, Pune, India 

2Faculty of Science, MIT-World Peace University, Pune, India  
* chandrakant.tagad@mituniversity.edu.in 

Abstract: In the present study, a sensitive and selective immunosensor is 
developed for the detection of pathogenic strain of E. coli using polysaccharide 
modified ZnO nanoparticles (ZnO/PCs). ZnO/PCs such as ZnO/LBG, ZnO/CS, 
and ZnO/LBG/CS were prepared by surface modification of ZnO using Locust 
bean gum (LGB), chitosan, and LBG/chitosan composite respectively. These 
nanocomposites were named as ZnO/LBG, ZnO/CS, and ZnO/LBG/CS 
respectively. Synthesized ZnO/PCs were characterized using Fourier transform 
infrared spectroscopy (FTIR), Scanning electron microscopy, and X-Ray 
diffraction (XRD) analysis. SPCEs (Screen Printed Carbon electrodes) were 
modified with bare ZnO, ZnO/LBG, ZnO/CS, and ZnO/LBG/CS respectively and 
electrochemical measurements were taken for the detection of E. coli in the 
concentration range of 1-10 cfu/ml. ZnO/LBG/chitosan was proved to be more 
effective when compared with bare ZnO and other nanocomposites. The use of 
LBG in synthesizing the ZnO/PCs composite electrode was found to accelerate 
the sensitivity of the developed biosensor and showed linear response in the 
range of 1-10 cfu/ml with R2=0.98.   
 
Key words: Pathogen, Electrochemical sensor, ZnO, ZnO/LBG 
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Novel Nanotechnology Based Systems in Therapeutic and Diagnostic 
Applications 

Preetam Bala1* and  Sangeeta N Kale2 
1* MIT School of Bioengineering Sciences & Research, MIT-ADT University, 

Pune, India – 412201 
2 Department of Applied Physics, Defence Institute of Advanced Technology, 

Pune, India – 411025 
* preetam.bala@mituniverity.edu.in 

Abstract: Nano-medicine and drug delivery systems have been in use from ages 
in various nascent approach. But the real potential of these unique concept of 
nanotechnology and its applications in the therapeutic and diagnostic field has 
come into the forefront of major research and developments in recent times with 
the advent of highly sophisticated synthesis, characterization and application 
tools in terms of nanomaterials. The prime advantage of using these novel 
systems is its potential for a non-toxic, site specific and targeted approach 
whether it is for diagnosis or therapy. Given the importance of healthcare in 
recent times, these nano systems are becoming an essential tool for a better and 
safer future. The current review offers an updated summery of many of the recent 
advancements in this regard in terms of development of novel systems in both 
diagnostic and therapeutic endeavours. This review would cover both detection 
as well as drug delivery mechanism with nano materials in various disease 
scenarios. This review also includes a brief about the recent perspectives and 
trends in nanotechnology-based healthcare.   

Keywords: Nanotechnology, Healthcare, Diagnostics, Therapeutics 
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Exploring the energy landscape of Protein-Protein Interactions via 
computational approaches 

 
Sanket Bapat and Renu Vyas* 

 
MIT school of Bioengineering Science and Research, Loni, Kalbhor, Pune-

412201. India 
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Abstract: Protein interactions play central role in various biological functions 
such as signal transduction, immune response and enzyme catalysis. Protein–
protein interfaces encode information which is a key to a molecular 
understanding of biological functions. Protein-protein interactions are regulated 
because of the atomic and solvation interactions in the interface region of the 
binary protein complex. Understanding the energetics in the conformational 
space of protein complexes helps to delineate the energy landscape of protein-
protein interactions. This chapter investigates protein–protein association using 
the associative-memory, water-mediated and coarse-grained protein folding 
models to charter the energy landscape. It discusses the computational 
approaches employed to predict and identify the energy profile in order to 
interpret the classification, stability and cohesive binding between interacting 
polypeptide chains. 
 
Keywords: Protein–protein interfaces, Energy landscape, computational 
approach, protein energetics. 
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Techniques and algorithms of unsupervised machine learning used in 
health-care. 

Khedekar Vilas Baburao1 and  Dharmendra Singh Rajput2 

1 SCOPE, VIT Vellore India  
2 SITE, VIT Vellore India  

Abstract. Today healthcare becomes a very popular sector for research. The 
heart of the healthcare system is the availability of data. Though, there is a need 
for powerful analysis techniques to find unknown relations and trends in data.  
Knowledge discovery in databases and data mining has various applications in 
the industry and scientific field. Important information can be found from the 
application of DMT(Data-Mining-Techniques) in the healthcare industry. In this 
research, we concisely review the possible methods of classification based data 
mining techniques such as RB(Rule-based), DT(Decision-Tree) and 
ANN(Artificial-Neural-Network) to the huge amount of healthcare data.  In 
particular, we examine a case study applying on different DM techniques on a 
healthcare data-set of patients..  

Keywords: Health-Care, KNN, KDD, Data Mining. 
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The diverse roles of Zn-metallopeptidases in health and diseases. 

Urvashi Sharma 
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LYON, France & University of BATH, UK. 
 
Abstract: Fibrotic diseases are leading causes of mortality worldwide and affect 
organs ranging from skin and cornea to vital internal organs. Fibrillar collagens 
are the main constituents of fibrotic tissues and there is at present no efficient 
therapy to limit their accumulation. Fibrillar collagens are synthesized as soluble 
precursor procollagens, with large N & C-terminal propeptide extensions. The 
rate limiting step of the collagen fibrillogenesis is the removal of their C-
propeptide, which is being catalyzed by the Zn-metalloproteinases of the BMP-
1/Tolloid-like (BTP) family. Bone Morphogenetic Protein-1 (BMP-1, procollagen 
C-proteinase, PCP) is a secreted, multidomain, Zn-metallopeptidase of astacin 
M12 A family which catalyses several key events in maturation of components of 
the extracellular matrix (ECM). Unlike other metalloproteinases which are 
mostly regulated by endogenous inhibitors, BTP activity is controlled by 
activators, the major being procollagen C-proteinase enhancer 1 (PCPE-1), a 
secreted protein known for its ability to activate procollagen processing by BTPs 
by upto 20 folds. Based on the crystal structure of complex between C-
propeptide of procollagen III and PCPE (CPIII-PCPE), and along with modelling 
and mutagenesis studies we propose a mechanism for enhancement of BTP 
activity by PCPE-I. On another note, Sizzled (Szl) is a unique protein from 
Xenopus which has shown potent inhibitory activity against human BMP-1 and 
its variants.A comprehensive protein-protein molecular docking using recently 
solved crystal structure of Szl has revealed the key residues important for 
inhibiting the BMP-1 catalysis on procollagen substrates. Our studies including 
the structural models of BMP-1cat-Szl complex and homology models of human 
secreted frizzled like protein1 (SFRP1) provide a plausible mechanism of BMP-1 
inhibitory mechanisms by Szl which can be useful step towards future 
antifibrotic therapies. 
Neprilysin (NEP) and angiotensin-1 converting enzyme (ACE), the key zinc-
dependent metalloproteases in the renin-angiotensin-aldosterone system (RAAS) 
and natriuretic peptides and kinin system (NPKS) respectively is an attractive 
therapeutic approach for the treatment of hypertension. We have recently 
elucidated the crystal structures of Sampatrilat and Omapatrilat (known as dual 
inhibitors of NEP and ACE) in complex with NEP. Analysis of NEP-Dual 
inhibitor complex has provided insight into the ligand binding mode at NEP 
catalytic subsites and specificity requirements. A comparison of the 
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corresponding complex structures with angiotensin-1 converting enzyme has 
provided the molecular basis of dual inhibitor recognition via differential binding 
at catalytic sites in both enzymes. This information will be very useful in the 
design of ‘safer and more selective inhibitors’ for effective treatment in 
hypertension. 
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Bioconjugation of Biosynthesized Manganese Oxide Nanoparticles for 
Antimicrobial property Enhancement 

Bandita Panda, Archita Lenka, Sandip K. Dash* 
 

Department of Zoology, Berhampur University, Bhanja Bihar, Berhampur 
Ganjam, Odisha-76007, India 

 
Abstract: Manganese oxide nanoparticles were synthesized from KMnO4 using 
potato extract as a reducing agent. The 0.5g of potato was washed, dried, peeled 
off, and crushed in a sterilized and dried mortar and pestle with addition of 5 ml 
of autoclaved double distilled water (ddH2O). Finally the volume was made up to 
10 ml and centrifuged at 50×g for 1 min. The upper supernatant was collected in 
a 50 ml beaker and heated at 80 0C for 7 min. The solution was cooled to room 
temperature and adjusted pH as 7.0 using 1 N NaOH. 0.5 ml of 0.2 M KMnO4 
was added, mixed well and heated at 80 0C  for 30 min. The dark brown particles 
formed were washed with twice the volume of autoclaved ddH2O and 70% 
ethanol and finally dried 80 0C for 90 mins. Further, the concentration of 
KMnO4, temperature and time of heating was optimized. The synthesized 
nanoparticles were characterized using UV/Vis spectroscopy, Fourier transform 
infrared spectroscopy, and Scanning electron microscopy. The nanoparticles 
were used for antimicrobial assay against Streptococcus pyogens, Staphylococcus 
aureus, and Eischerchia coli. Further these were conjugated with methane 
sulphonamide to enhance their antimicrobial properties.  
 
 
Keyword: Bioconjugation, biosynthesis, managanese oxide nanoparticles, 
sulphonamide. 
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Effect of pH and precursor concentration on biosynthesis of ZnO 
nanoparticle and their antifungal activity against plant pathogens 

Santosh Pradhan1, Sameer Joshi2, Laxmi Ananthanarayan1* 

1Institute of Chemical Technology, Matunga, Mumbai-400019, India 
2University Department of Life sciences, Mumbai University-400098, India 

* laxmi.ananth.iyer@gmail.com 
 
Abstract: Zinc oxide nanoparticles (ZnONPs) have received considerable 
attention due to its broad spectrum antimicrobial effect and GRAS status. The 
present study outlines the biosynthesis of ZnO nanoparticle by cell free extract of 
Lactobacillus plantarum  under different pH and Zinc acetate dehydrate 
(Zn(CH3COO)2.2H2O) concentration. FTIR spectrum confirmed the formation of 
ZnO NPs in the range of 400–4000 cm−1. Synthesized ZnONPs were further 
analyzed for antifungal activity against Aspergillus flavus and Aspergillus 
parasiticus and their aflatoxin production. The ZnO NPs displayed 32mm and 
28mm inhibition against A. flavus and A. parasiticus respectively by Agar well 
diffusion assay. A.flavus and A.parasiticus failed to produce aflatoxin when ZnO 
nanoparticles were added to YES medium at 100 µl/mL concentration. The 
present biosynthetic method of ZnO NPs can be used to 
prevent A. flavus contamination and aflatoxin poisoning in food chain 
 
Keywords: Aflatoxin, ZnO nanoparticle, Green synthesis, Plant Pathogens 
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carcinogens) induced cell cycle perturbation; guarding by carbon 
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Rama Himalayan University, Dehradun, India. 

2School of Medicine, University of Texas, Edinburg, Texas, USA. 
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* canmeetanu@gmail.com 

Abstract: According to National Cancer Institute (NIH, USA) and other various 
important researches conducted so far on first and second hand smoke shows that 
active and passive smokers are at high risk of carcinogenesis.  There is a 
continuous rise in consumption of tobacco across the globe which is one of 
leading cause of increase in the number of lung cancer and head and neck cancer 
patients. Cancers caused by tobacco comprise approximately 25% of all types of 
cancers in men and around 4% in women globally. Nicotine-derived nitrosamine 
ketone (NNK) and BaP (Benzo-[a]-pyrene) are the key components of tobacco 
smoke and well known carcinogens that have been found accumulated in the 
surrounding environment of smokers which is equally harmful for nonsmokers. 
Various studies have shown that NNK and its derivatives (tobacco specific 
nitrosamines, TSNs) and BaP have deleterious effects on the cell cycle 
machinery. Considering these earlier researches we have designed our current 
study in which we have analyzed the systematic proteome interaction network of 
NNK and BaP with the proteins involved in the cell cycle regulation and how 
single/ multi walled carbon nanotubes can guard the cell cycle regulatory 
machinery from NNK and BaP induced toxicity in biological systems. We have 
performed various in silico experiments using systems biology approach and 
bioinformatic tools to attain a deep insight of the mechanism of protection of cell 
cycle regulatory machinery from NNK and BaP using single/mutli walled carbon 
nanotubes. 
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A paper-based flexible electronic sensor for the detection of gaseous 
ammonia 

Simran Ghogare, Sayali Kadadi, Vedashree Sirdeshmukh, Chandrakant Tagad* 
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Pune-412201, India 

*chandrakant.tagad@mituniversity.edu.in 

Abstract: Nowadays, paper-based sensors are a major alternative to pre-existing 
complex and costly sensing devices due to their low cost, sensitive and user-
friendly nature. Therefore, a paper-based electronic sensor for the detection of 
ammonia was developed using the emeraldine state of polyaniline (PANi) 
interacted in the Whatman filter paper matrix. The in situ polymerization of 
polyaniline within the paper matrix resulted in the formation of a green-colored 
uniform coating of polyaniline on the Whatman paper. The characterization of 
the polyaniline-paper sensor was carried out by Scanning Electron Microscopy 
(SEM), Fourier Transform Infrared (FTIR) and conductivity to ascertain its 
structure and properties.  A rod-like porous microstructure of polyaniline on the 
paper surface was observed in the SEM analysis. The developed polyaniline 
modified paper was further used for sensing gaseous ammonia. The resistance of 
the ammonia paper sensor was found to increase with the increase in the 
concentration of gaseous ammonia. The stoichiometric concentrations of HCl and 
aniline were optimized to get the paper sensor with rapid response and recovery 
time. The paper sensor was tested for its selectivity for ammonia against the 
various VOC’s and moisture and it showed selective response towards ammonia 
amongst these tested chemicals. 
 
Keywords: polyaniline, in situ polymerization, paper-based, gas sensor  
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Phytochemical analysis of methanolic bark extract of 
Nyctanthes arbor-tristis for evaluation of potential bioactive 
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Abstract: Nyctanthes arbor-tristis commonly known as night jasmine or 
Harshringar, belonging to family Oleaceae is a native plant of Indian 
subcontinent and is widely spread across the south-eastern regions of Asia. 
The plant contains a wide variety of secondary metabolites which imparts the 
medicinal properties and has been extensively used in traditional medicine for 
treatment and management of broad category of diseases. The objective of the 
present study was to carry out methanolic extraction of bioactive compounds 
from the bark, its qualitative and quantitative analysis for characterization of 
the phytochemical classes and screening for anti-oxidant and anti-
inflammatory activities. The study shows that the bark of Nyctanthes arbor-
tristis contains flavonoids, tannins, coumarins, steroids, terpenoids and many 
other phytochemicals. It also reveals that the plant contains anti-oxidant as 
well as anti-inflammatory activities through these phytochemicals and hence 
they can serve as promising alternatives for the treatment of inflammatory 
diseases. Further detailed studies need to be conducted to find out the anti-
oxidant and anti-inflammatory drugs from the bioactive compounds. 

Keywords: Nyctanthes arbor-tristis, phytochemicals, methanolic bark 
extraction, bioactive compounds, anti-oxidant activity, anti-inflammatory 
activity, inflammatory diseases. 
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Abstract: Biosurfactants surface active molecules produced naturally by living 
microorganisms. Thus, they are amphipathic molecules having both hydrophobic and 
hydrophilic parts. This property of biosurfactants confers way for its diverse applications, 
some of which include the food industry, biomedical applications and clearing oil spills. 
The increased use of chemical surfactants in the recent years has significantly contributed 
to the world wide pollution. Biosurfactants are non-toxic, easily degradable, sustainable 
and hence do not cause any harm to the environment. They are specific in action, 
structurally diverse and are easily prepared in mild conditions. In this study two strains of 
halophilic bacteria M15 and M20 were isolated from mangrove soil. The screening for 
the two bacterial strains was performed through emulsification index measurement, oil 
spread assay, drop collapse test, emulsification activity quantification, quantitative 
microplate analysis and tilted glass slide assay. The strains showed significant results 
confirming the synthesis of biosurfactants. M15 has shown better results as compared to 
M20. M15 strain is identified as Bacillus subtilis strain Bs10 using 16S rRNA 
sequencing. Further biosurfactants were tested for their anti-microbial, anti-fungal and 
anti-biofilm production activities. This study aims to test the production of biosurfactant 
and check for its application for human welfare. 

Key word: Biosurfactants, Mangroves, Microbial diversity, Halophilic bacteria, Anti-
biofilm production activities. 
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Abstract: Fruit peels, usually present in domestic wastes are biologically 
valuable as they are good source of many antioxidants and phenolic constituents. 
The current project was focused on extraction of biologically active 
phytoconstituents present in peel of fruits like Musa(banana), Punica 
(pomegranate), Actinidia (kiwi), Hylocereus (Dragon fruit). Peels of these fruits 
were collected, dried and crushed into powder. The powder was used to carry out 
extraction using ethanol as a solvent using Soxhlet extraction and its qualitative 
and quantitative estimation. Further the bioactive molecules were screened for in-
vitro antimicrobial, antifungal Antioxidant activity was determined using 
diphenyl picryl hydrazyl (DPPH) scavenging assay.  

Keywords: Biologically active compounds, DPPH, fruits peels, antimicrobial, 
antioxidant and antifungal activity. 
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with sericin nanoparticles for Bone Tissue Engineering 
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Abstract: Engineered bone grafts provide accelerated and efficient wound 
healing. Wounds ranging from orthopedic surgical scars to bone tissue necrosis 
are difficult to heal. This makes them detrimental since they can lead to 
amputation or in some cases death. We use electrospinning to design these bone 
grafts with an architecture that facilitates encapsulation of various biologically 
active nanoparticles that promote cell growth and proliferation. In this study, a 
polylysine functionalized PVA-Chitosan electrospun matrix system loaded with 
sericin particles was prepared and characterized. The characterization of sericin 
nanoparticles were performed using Fourier Transform Infrared Spectroscopy 
(FTIR), X-Ray Diffraction (XRD) and Scanning electron microscopy (SEM). At 
different pH, swelling and degradation studies were performed. The 
biocompatibility characteristics were analyzed by using MTT assay in human 
fibroblast cells. Cell distribution and Cell spreading studies were done by SEM. 
Polylysine functionalized PVA-Chitosan matrix is a good candidate that ensures 
accelerated healing of the bone. 

Keywords: Wound healing, Bone Graft, Tissue Engineering, Electrospinning, 
Nanoparticles 
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nanoparticles for biomedical applications  
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Abstract: In current study a composite of ZnO nanoparticles modified with 
galactomannan polysaccharide and silver nanoparticles (ZnO/PS/Ag) were 
synthesized. ZnO NPs can be widely used in the photodegradation of toxic 
organic dyes and gas sensing devices owing to their good catalytic activity, low 
cost and non-interference with the environment. Moreover, ZnO NPs act as 
antimicrobial agents, inhibiting the growth of both Gram-negative and Gram-
positive bacteria. For synthesis of ZnO/PS/Ag, ZnO NPs were prepared by 
precipitation method and further modified by polysaccharide followed by 
decoration with Ag. The ZnO/PS/Ag nanocomposite was characterized using 
XRD, SEM and FTIR analysis. XRD analysis confirmed the formation of 
ZnO/PS/Ag nanocomposite. MTT assay was performed to check viability and 
Cytotoxicity of nanocomposite with and without Ag NPs. MIC (Minimum 
Inhibitory Concentration was also determined by viability assay. Cell viability 
studies were performed with bacteria against bare ZnO and ZnO/PS/Ag and 
compared. Cell viability assay showed ZnO/PS/Ag with potential antimicrobial 
property as compared to the bare ZnO. 

Key words: ZnO, Antibacterial, cytotoxicity, cell viability 
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Abstract: The study of mechanical system that function similar to biological 
system is termed as BIONICS. One such recent advancement is the use of 
BIONIC EYE IMPLANT to restore vision in blind patients with 
neurodegenerative disorders. The complex electrical properties and nanoscale 
structure of neural tissues necessitate a neural interface with nanoscale 
components. Nanoscale components interact with the biological system and 
control the physiological activity. Progress in the optoelectronic field could be 
applied in visual prostheses and the world of nanoscience has impressed 
optoelectronic science and vision restoration. Among them metal nanoparticles, 
nanocrystals, nanowires, etc., are pioneers in the optoelectronic field and have 
shown their potential to change visual prostheses. The study involves nano-
developed visual prosthesis, including Argus II , Boston Retinal Implant Project, 
Artificial Silicon Retina, Alpha-IMS (Retina Implant AG) and their challenges 
in  design and fabrication. 

Keywords: Bionic, optielectric, nanoscale components, visual prostheses, Argus 
II, Boston Retinal Implant, Artificial Silicon Retina , Alpha-IMS. 
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Abstract: Atherosclerosis is a serious condition which is prevalent in ageing 
population, resulting from the buildup of plaques and leading to narrowing of 
arteries but isn’t restricted to it. This condition results in angina, shortness of 
breath. The current mode of diagnosis includes a wide ranged toolbox such as 
angiogram, ECG, cardiac stress tests, PET, etc. Once diagnosed with 
atherosclerosis, the most prevalent mode of treatment is the use of stents. One of 
the major drawbacks of using stents is re-narrowing of the artery leading to 
further complications like heart attacks and clots. The advent of new generation 
stents has overcome the problem of removing stents from the body with the 
introduction of bioresorbable stents. This type of stents gradually dissolves as 
time progresses without requiring invasive surgeries. Drug eluting stents are now 
in very high demand for the treatment of atherosclerosis. The stents contain a 
coating of drugs that is released for the removal of plaques. Endoglin is a 
homodimeric transmembrane glycoprotein that plays a regulatory role in TGF-β 
signaling. Increased level of soluble endoglin is related with 
hypercholesterolemia, atherosclerosis, acute myocardial infarction Thus this 
could act as a sensor and can be used as a trigger for controlling the drug elution 
from the stents. Once the plaque removal process is going on the protein would 
sense the rate of blockage. If plaques are still there, it sends a positive feedback 
to the stents for continuing the elution of drugs. As with time the plaque gets 
removed, it sends a negative feedback to stop the drug elution. 

Keywords: Atherosclerosis, bioresorbable stents, drug eluting stents, endoglin 
protein, TGF-β signaling, protein sensor, positive and negative feedback. 
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Biodegradation of Textile Azo Dyes by Bacterial Strain Isolated From 
Dye-Waste Effluent 
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Abstract: A variety of synthetic dyestuffs released by the textile industry pose a 
threat to environment safety. Azo dyes account for majority of all dyestuffs 
because they are extensively used in the textile, papers, food, leather, cosmetics 
and pharmaceuticals industries. Existing effluent treatment procedures are unable 
to remove recalcitrant textile azo dyes completely from effluent because of their 
color fastness, stability and resistance to degradation. Bacterial decolorization 
and degradation of azo dyes under certain environmental conditions has gained 
momentum as method of treatment, as these are inexpensive, eco-friendly and 
can be applied to wide range of such dyes. Dye degradation is process in which 
the large dye molecules are broken down chemically into smaller molecules. The 
resulting products are water, carbon dioxide, and mineral by products. With 
consideration of above principle, present study isolated azo textile dye degrading 
7 bacterial strain from textile industrial effluent/dyestuff(Solapur), using serial 
dilution techniques and biochemical analysis. Dye degradation study carried by 
incubation of strain in minimal broth with dye(0.1mg/lit) was done. After 
respective time interval in UV-Spectroscopic analysis considerable reduction in 
dye absorption is recorded. 

Keywords: Azo dye, Industrial effluent, Serial dilution, Biodegradation, UV 
Spectrophotometric Analysis 
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Abstract: Silver nanoparticles (AgNPs) and AgNPs based nanocomposites have 
widespread applications in healthcare products such as wound dressings, 
ointments, bandages, AgNPs impregnated catheters etc. In the present study, 
AgNPs were synthesized by hydrothermal reduction of Ag+ to Ag0 within the 
polymer composite of galactomannan/gelatin/PVA. Further, a film-forming 
solution of the resultant nanocomposite was used to prepare films by solution 
casting method. The mechanical and thermal properties of films were studied 
using tensile and perforation strength tests and thermogravimetric analysis 
(TGA). Antimicrobial properties of the films were studied and proved to be 
prominent when nanoparticles were incorporated in the film. In-vitro bioactivity 
test and cell adhesion results also predict that the presence of NPs is 
advantageous to enhance apatite growth and promote cell-substrate interaction. 
Biocompatibility studies showed that galactomannan cross-linked PVA is non- 
toxic in relation to being used in biomedical applications. Cytotoxicity and cell 
viability of nanocomposite films evaluated through cell viability assay (MTT). 
PVA addition to the composite made film softer and more flexible. The 
biocompatible nature of the films with antibacterial properties and enhanced 
mechanical strength makes it suitable for various biomedical applications.  

Keywords: Galactomannan, PVA, cytotoxicity, nanocomposite 
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Abstract: Asthma is a chronic disorder wherein the air passage gets narrowed as 
a result of inflammation and secretion of mucus. This condition leads to 
difficulty in breathing and triggers coughing, wheezing, chest tightness and 
shortness of breath. The current treatment involves the use of bronchodialators, 
steroids and anti-inflammatory drugs.  Alternatively, disposable or cartridge 
respiratory masks and HEPA filters are used to protect from large air-borne 
particles. However, the drawback remains that they cannot block fine particles 
and microorganisms. Our proposed device the “Sensaeron” provides clean air for 
the individual in the current scenario of increased pollution. “Sensaeron” 
comprises of two major components - a DF Robot PM2.5 Air Quality Sensor and 
economical and biodegradable plant based cellulose fibers interweaved with 
wool micrometric fibers meshed with activated carbon. While cellulose and other 
plant based polymers have been proven to isolate such harmful chemicals like 
carbon monoxide, formaldehyde and other volatile organic compounds, activated 
carbon effectively absorbs larger air particulates. Additionally, we also plan on 
embedding silver nanoparticles in the above mentioned biopolymer to provide an 
extra level of anti-microbial protection. The air quality sensors would be 
programmed using software called Arduino. The sensors would communicate via 
Bluetooth to an in-house mobile application we developed called ‘AirVIT’ which 
enables us to know the values and properties of air as well as status of the filter. 
Overall “Sensaeron” has been designed such that it can be comfortably clipped 
on to the nose with the membranes covering the nostrils and could provide for 
sustainable clean air. 
 
Keywords: Asthma, sensor, filter, cellulose biopolymers, Silver nanoparticles, 
Arduino, Bluetooth, mobile application development. 
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Abstract: The chemical composition, nature and diversity of terpenes have 
brought them in limelight for their use as sustainable biofuels. Higher 
photosynthetic efficiency, availability of suitable engineering methods and ease 
of cultivation in natural environment has made microalgae as preferred host for 
biofuel production. However, the photosynthetic efficiency and the cell viability 
of algae is adversely affected by terpenes. To combat the terpene toxicity and 
extraction from production medium, use of two-phase system is currently being 
pursued. Engineering approaches such as overexpression of efflux pumps, heat 
shock proteins and modification of membrane proteins, are widely being used in 
bacterial system to combat toxicity. This work highlights effect of terpenes on 
microalgae and proposes the engineering strategies which can be applied, 
individually or in combinations, to improve algal tolerance to terpenes. 

Keywords: Terpene, toxicity, microalgae. 
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Abstract: Cervical cancer is one of the forth most female cancers, which can be 
cured if it is diagnosed at an early stage. Non-invasive cytology-based treatments 
are gaining popularity for early diagnosis. Papanicolaou (Pap) test is one of such 
cytological studies which is widely accepted for cervical cancer detection. 
Besides the gold standard biopsy, Pap test is widely used for cervical cancer 
detection. Though it has several staining limitations, a label-free method of 
differential interference contrast (DIC) microscopy is introduced for cervical 
cancer detection as an alternative. In this paper, the single cervical cell image is 
segmented into three regions, namely, nucleus, cytoplasm, and background. The 
segmentation process was employed through morphological operations and 
several parameters (29) were selected based on the suggestion of clinicians. In 
this work, mainly 2-classes are considered from the DIC datasets, i.e., normal, 
abnormal. The DIC datasets are tested on 2 classifiers including k-nearest 
neighbor (k-NN) and support vector machine (SVM). The performance of this 
research work for classifying the DIC cells show promising accuracy results of 
classification is more than 0.88 by considering two classifiers. For the DIC 
dataset, SVM yields the accuracies of 0.95, whereas k-NN yields an accuracy of 
0.89. 

Keywords: DIC imaging, cervical cancer diagnosis, cell classification, k-nearest 
neighbor, support vector machine.  
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Abstract: Exopolysaccharides (EPSs) are high molecular weight polymers found 
as dispersed slime in the surrounding environment of few halophilic bacteria 
inhabit in saline environment. EPS is produced primarily as one of the adaptation 
strategies. The biomolecule EPS has many industrial applications in food, 
cosmetic industries. Onishi et al.(1980) reported the presence of halophilic 
bacteria in salted fish samples. Thus, prawn skeleton sample was enriched in 
Sehgal and Gibbon’s medium containing 10% - 20 % (w/v) NaCl for 8 days at 
37º C, 150 rpm in shaker incubator which resulted in isolation of two moderately 
halophilic bacteria PRS-1 and PRS-2 and which was further identified by 16S 
rRNA gene sequencing as Halomonas halophila and Halomonas sinaiensis 
respectively. The production of EPS was studied by incubating  the isolates in 
liquid SG medium containing 20 % (w/v) NaCl at 37º C, 150 rpm for 7 days. The 
EPS was extracted, purified, and lyophilized to get the dry form of EPS.The EPS 
was characterized with respecte to its total carbohydrate content (46.8%w/w) and 
total protein content(1.52 % w/w). Thin layer Chromatography (TLC) was 
employed to detect the monosaccharides present in the EPS. The 
biotechnological application of EPS produced was studied by checking its 
emulsification activity with respect to different vegetable oils and hydrocarbons 
which resulted in emulsification index of 53.83 % with sesame oil.The results are 
comparable with the results of Mata et al.(2006). To the best of our knowledge, 
this is the first report of exopolysachharide production by Halomonas halophila 
and Halomonas sinaiensis. 

Keywords: Halophilic bacteria, exopolysachharide, emusification activity,  
Sehgal and Gibbon’s medium. 
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Abstract: According to the 2014 data base, 387 million people are affected from 
diabetes mellitus worldwide, and the number is envisage to increase 592 million 
by 2035. To prevent frequent blood sampling in diabetic pateints and 
trypanophobia in diabetic childrens, researchres have developed numerous 
methods for non-invasive blood glucose detection. Recently, advances in MEMS, 
such as microneedles, are convinient for minimally invasive continous blood 
glucose monitoring in intertitial fluid (ISF). The present study reports the 
development and application of microneedles based on electrochemical 
nonenzymatic glucose oxidation for continuous monitoring of ISF glucose. The 
prototype comprises 3 × 5 sharp microneedle electrodes arrays developed from a 
stainless steel substrate. The needles are 600 × 100 × 150 μm in height, width 
and thickness, respectively. The platinum black sensing layer and nafion 
packaging layers were coated step wise onto the tip of gold-coated microneedle 
electrodes and subsequently applied for non-enzymatic glucose determination in 
3-electrode configuration. The microneedles showed a low working potential of 
+0.12V vs. Ag/AgCl, (b) a dynamic range of 1–15 mM, (c) a sensitivity of 
6.378±0.219 μA mM−1 cm−2, (d) a limit of detection of 59 μM, and (e) a sensor 
response time of 2s. The sensor showed a good reproducibility and repeatability 
with acceptable operational stability (2% loss in 5 h of continuous operation). 
The sensor also displayed a good selectivity in the presence of common 
interfering agents.  
 
Keywords: Platinum black, electrodeposition, microneedle electrode array, 
chronopotentiometry, cyclic voltammetry, Interfering agent. 
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Abstract: We have devised a biomedical tool which can diagnose and treat 
tumours and multiple ulcers in the form of capsule biomimiced with endoscopic 
concept. There has been implementation of basic concepts of artificial 
intelligence, network analysis, signal processing and image analysis. The capsule 
at initial stage records and stores the image of the tumours and is developed in a 
database.The patient is given solutions to cleanse the gastric layer in case of 
impurities. The capsule enters the body and is navigated to various gastric organs 
through artifical intelligence automation. The capsule detects the tumour and 
ulcers(for now) through various image classification algorithm and captures the 
image of the tumour in multiple angles. It sends the image and are stored in 
database for further analysis. Also, it compares the images with previously 
present information in its database and diagnoses whether tumour and ulcersare 
present or not.After confirmation of ulcer the capsule with presence of AI 
controlled device and under the supervision of trained medical professionals can 
be used to  remove the tumour in vivo. Alternatively, this proposed device is also 
capable of releasing the drug onto the target cells by projecting microneedle 
injections which will dissolve within some hours without causing any obstruction 
of the gastrointestinal. If the condition is too serious, laser emission is proposed. 
The device is designed to sur 

Keywords: Artificial intelligence, gastrointestinal system, endoscopy, ulcers, 
tumours, image processing, database creation, diagnosis, invivo surgical tool, 
laser emissions. 
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Abstract: Antibiotic is a type of antimicrobial substance active against bacteria. 
Antibiotics are drugs produced by microorganisms or can be made synthetically. 
These antibiotics are used to stop or slow down the growth of infection-causing 
bacteria. Over a period of time some bacteria have developed resistance to these 
antibiotics. It usually occurs due to overuse or ill-use of these antibiotics. In this 
study 200 bacteria were screened for antibiotic resistance using Ampicillin, 
Kanamycin, Streptomycin and Chloramphenicol at different concentrations. Out 
of 200 bacteria 3 were found to be Ampicillin resistant and 2 were Kanamycin 
resistant.The resistance was checked at different concentrations for Ampicillin 
and Kanamycin. The aim of this work is to screen the antibiotic resistant bacteria 
and further study the mechanism for its resistance property by performing Beta-
Lactamase assay. 

Keyword: Mangrove, Microbial diversity, antibiotic resistance, Beta-Lactamase 
assay 
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Abstract: We are building a robotic arm that will mimic the human arm as 
accurately as possible. The idea for this prototype was got from Festo - Bionic 
Robotic Hand which is highly efficient at mimicking human arm. This project do 
not include joystics or other similar manoeuvres, it involves actual interfacing of 
human arm which makes manoeuvring the robotics hand more user-friendly. The 
arm motion is sensed using accelerometer, Magnetometer (digital compass) will 
sense the positional coordinates of the arm and servo motors were used for the 
actual movement of the arm. Microcontroller (Arduino) was used for the 
controlling of the i/o devices. The basic designing of the arm was developed 
using designing software (Autodesk-Fusion). The aim of project is to develop 
online system using cloud-based data exchange for the real-time movement of 
the robotic arm. This arm will perform the tasks where there is hostile 
environment for the humans. Another application is to provide remote treatments 
to the patients where expert interaction with the patients is required. 

Keywords: Robotic arm, mimicking arm 
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Abstract: Diabetes has become one of the biggest health issues in the 
world. Currently, 5 % of the Indians are suffering from diabetes. And it is 
estimated to rise more than 100 % by 2030 which makes total of 8 billion 
Indians with diabetes. Hence, requirement of best glucometer in India 
would also increase. Since there are several manufacturers who provide 
with this product, it is important for us to choose the right one. They all 
have different features. But the best glucometer at the moment is Bayer 
Contour Plus One Glucometer. It gives us the most accurate results from 
the tests. 

Keywords: Diabetes, Glucometer. 
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Abstract: Polystyerene nowadays has become a major reason for environmental 
pollution. The recycling of styrofoam Larvae of an insect feed on styrofoam 
which is a common polystyrene product. It has been observed that the 
Polystyrene  degrades in the larval gut within a retension time of 24-48 hours 
efficiently. İn this study, larvae were fed with polystyrene as the sole diet as well 
as other set of larvae fed with their normal diet (wheat flour). For inoculation in 
media larvae was surface sterlized, then chopped and centrifuged. Four different 
microflora of larvae were isolated and checked for the presence in gut, whole 
larvae, mid gut etc. For inoculation in set A whole larvae was taken, for set B 
larvae without skin was used, for set C larval gut was removed by dissection and 
used and for set D only larval midgut was inoculated. Formation of biofilm on PS 
pieces was observed and subcultured on different solid media and isolates were 
obtained. Furthere SEM ( Scanning Electron Microscopy) studies can confirm the 
association of microflora and degradation status of polysterene as well. 

Keywords: :  Polystyrene, biofilm, larval gut, midgut 
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Abstract: Tuberculosis (TB) is a global health concern, claiming two million 
lives every year (WHO, 2015a). Although an oldest known human infectious 
disease but, researchers are falling short of giving out an effective and reliable 
vaccine or therapy. The current antimycobacterial drugs include isoniazid, 
ethambutol, rifampicin and pyrazinamide available in market, but most of these 
are known to have certain adverse effects. Hence there is an increase in demand 
for natural products with anti-tuberculosis activity with no or limited side effects. 
Indian traditional systems of medicine have a plethora of promising plants for 
treatment of tuberculosis, of which berginin is most well established and 
extensively used. The main aim of this research was to investigate the role of 
berginin as an anti-tuberculosis agent with the help of Insilico analysis and 
protein-protein interaction network studies. The results showed that berginin was 
better than as well as competent with the existing drugs and can be used as an 
anti tuberculosis agent if studied in vitro and in vivo for its activity. 
 
Keywords: Tuberculosis, Antimycobacterial drugs, Berginin, Molecular 
docking. 
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Abstract: Impaired hand function is the one of the major functional disabilities 
post CVA and often hand function is the slowest to return after stroke.  There is 
still a lack of cost effective devices for the hemiparetic hand.  .Magnetic Glove is 
a device which will provide active-assistance for achieving selective movement 
of finger opening (finger extension)in a hemiparetic hand.  It is made up of a 
synthetic glove cut open in half and a chain (Zipper) is attached for opening and 
closing the glove. On top of the glove over the fingers Neodymium magnets are 
attached (3 magnets on each finger on the center of the three phalanx). A 
cardboard is mounted on top of the glove with the help of straws which hold the 
glove and the cardboard together, same magnets are arranged in previously stated 
fashion underneath the cardboard. The aim of this study was to develop a feasible 
and effective device helps to achieve finger extension even in moderate spastic 
patients and also to obtain selectivity in finger opening.  

Keywords: Hemiparesis, finger extension, magnetic glove, assistive device. 
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Abstract: The accumulation of petrochemical waste plastic in the environment is 
becoming a serious problem. Though plastic has a versatile quality of strength, 
lightness, durability, they are resistant to degradation. Plastic waste management 
includes the development of degradable plastics such as Polyhydroxyalkanoates. 
Polyhydroxyalkanoates are the biological polyesters synthesized by the wide 
range of microorganism and accumulated intracellularly as carbon and energy 
storage material. The most significant factor for increasing the cost of 
Polyhydroxyalkanoates is the cost of mainly carbon sources. There are certain 
reports on the production of Polyhydroxyalkanoates using cheap carbon source 
like different agriculture crops generate a lot of agrowaste e.g. bagasse from 
sugarcane, and different fruits like orange, banana etc. sugarcane bagasse like 
glucose, arabinose, and xylose, it could be used as a source of carbon for the 
production of polyhydroxyalkanoate. Amongst the different agrowastes tested, 
bagasse, orange peel, and banana peel were to be utilized by the Halomonas cells 
for growth and Polyhydroxyalkanoates production. Among three agrowastes 
tested, extracted samples was found to be the optimum carbon source with 
41%,38%,39% PHA production respectively on a dry cell weight basis. The 
present contribution of each factor on the production of PHA was studied .The 
biodegradability of Polyhydroxyalkanoates film was studied using one of the 
simulated tests i.e. soil burial test.  
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Abstract: The mucosal surfaces stage the major site of entry for many 
pathogens, therefore development of mucosal vaccine with a suitable delivery 
system(s) or stable dosage form is a major challenge in the current delivery 
system(s). Microparticle based carrier delivery system(s) containing antigen as 
mucosal vaccine induces humoral, cellular and mucosal immunity. The mucosal 
route of vaccination could also offer immunity at several distant mucosal sites 
namely oral, nasal, rectal, vaginal and pulmonary and hence considered as simple 
and cost-effective mode of vaccination offering enhanced patient compliance. 
Nasal route is selected as one of the mucosal immunization with model antigen 
and candidate vaccine like tetanus toxoid and hepatitis B as antigen system. Most 
of the nasal vaccine delivery system(s) in the form of microparticles, 
nanoparticles and liposomes are under development and have been proved to 
offer immunity in animal models. The importance and potential of nasal route of 
administration for vaccine is unexplored to alleviate the development of 
improved nasal vaccines for infectious diseases with an intention to evaluate both 
humoral and cell mediated immunity. 
 
Keywords: Mucosal vaccination, Nasal vaccines, Antigen delivery, 
Microparticles and antigen stability 
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Study of Biosorbent from Water Hyacinth for dye removal 

Ajay Extross, Aditya Waknis, Chandrakant Tagad, Pranav Pathak* 

MIT college of Bioengineering Sciences and Research, Pune- 412201 
*pranav.pathak#mituniversity.edu.in 

Abstract: Water Hyacinth (Eichhornia crassipes) is an invasive aquatic weed 
species that grows in freshwater and propagates at a rapid rate owing to its ability 
to undergo both sexual and vegetative reproduction.  Water Hyacinth has a high 
tolerance to polluted water and is thus able to thrive in the heavily polluted Mula 
Mutha River that flows through the city of Pune posing a menace to aquatic 
fauna and humans. The Textile Industry is a major contributor to water pollution 
with Textile waste water being the most polluting of all industrial sectors. This 
waste water has inorganic, organic, elemental and polymeric products, however 
dye wastes are predominant. Besides being toxic, these wastes are not easily bio-
degradable, their dark colour blocks sunlight from entering the water, increasing 
the BOD and thus affecting aquatic life. This project has a dual aim, using a 
problematic aquatic weed to address the pollution of water bodies. This Study 
involves the production of a biosorbent from Hyacinth, its analysis and study of 
mechanisms for removal of azo-dye particles from dye solutions, specifically 
Congo Red Dye. 
 

Keywords: Water Hyacinth, azodye, pollution, bioremidiation, congo red.
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Decrease the level of Diabetics through Foxtail plants by r DNA 
technology 

P. Srikrishna and A. Rojarani 

Department of Genetics Osmania University Hyderabad India. 
*ssrikrishna.pabbathi30@gmail.com 

 
Abstract: This technique mostly useful to research for the Foxtail plant which is 
very useful to control Diabetic2 disease  
Inroduction: Foxtail plant, scientificname Setaria italica (synonum Panicum 
italicum L.), is a year wise or annual crop grown for the poor people in ancient 
inda. It is also the 2nd most popular millet, and the most important in EastAsia. 
In Telangana state this crop was very famous because it grown in semi-arid 
trophic conditions my fore fathers have no Diabetic still their last breath because 
of their natural food grains like Korralu(Foxtail) Setaria italic. 
Methods: Random survey in Mahabubnagar, Dirict. From village level to 
District level diet, life style of that particular people. Treatment of the patients of 
diabetic through allopathy, Ayurveda, Unani etc. What are differences between 
the patients eating food material made up of with Korralu and other food grains. 
Then separation of genes from foxtail to study why this KORRALU helping to 
decrease or balancing the level of sucrose in the patients by using r- DNA and 
other biotechnological methods.  

Keywords: Setaria italica, diabetic 2, r- DNA technology 
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Heart Rate Variability Analysis in Gallbladder Cancer 

Diksha Zutshi and Reema Shyamsunder Shukla 

School of Bioengineering Sciences and Research, MIT ADT University, Loni 
Kalbhor, Rajbaugh, Pune, India. 

Abstract: Gall Bladder Cancer is the most prevalent amongst females in the 
northern part of India. The 10th cranial nerve, the vagus nerve of parasympathetic 
nervous system is connected to Sino Atrial and Atrioventricular node of heart as 
well as to the gallbladder. Heart rate variability (HRV) is one of the most valid 
assessing tool which indicates the balance between parasympathetic and 
sympathetic nervous systems. The R to R intervals in healthy controls and cancer 
patients was extracted from Electrocardiogram obtained with MP45, Biopac Inc. 
USA and Acknowledge, Biopac. The HRV analysis was done using Kubios, 
Kuopio, Finland. Standard Deviation of RR Intervals (SDRR) and Root Mean 
Square of Successive Differences (RMSSD), the parameter of HRV analysis 
indicated the autonomic dysfunction in cancer patients in comparison with 
controls. Hence, providing the doctors with an additional aid for diagnosis of 
severity of disease using SDRR and RMSSD would help them in the appropriate 
treatment of patients.  

Keywords: autonomic dysfunction, Electrocardiogram, females, Gall bladder 
Cancer, parasympathetic, sympathetic 
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PEred : Solving plastic based menstrual waste crisis using synthetic 
biology 

Ashima Khanna, Ajay Extross, Onkar Date, Anu Oswal, Divya Shetty, Nayana 
Patil, Madhura Chandrashekhar, Renu Vyas* 

 
MIT School of Bioengineering, Sciences and Research, MIT ADT University, 

Pune 
 

Abstract: Menstrual waste management is a pronounced health and hygiene 
problem in India as well as around the globe. About 121 million girls and women 
experiencing menstruation use disposable sanitary pads which generates almost 
9000 tonnes of waste annually in India. The current ways of dealing with 
menstrual waste are incineration or discarding with household waste or landfill, 
none of these methods are eco-friendly. The aim of this project is to create a 
genetically modified bacterium that can release extracellular degradation enzyme 
to degrade polyethylene (PE) based sanitary pads. The bacteria will be 
engineered to sense K+ ions found after RBC lysis from menstrual blood via 
KdpF promoter would upregulate the expression of polyethylene degrading 
laccase enzyme and biofilm regulator OmpR gene. The proof of concept will be 
shown in Escherichia coli. Successful transformation of these genetic 
components can lead to a novel and eco-friendly way of dealing with colossal 
amounts menstrual waste produced each year. 
 
Keywords: Menstrual waste management, Genetic engineering, Synthetic 
biology. 
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Targeted Immunotherapy of Cancer Using Quantum Dot Hitch-
Hiking 

Abinaya Ramesh, Soumika Ghosal, V Deepa Parvathi* 

Department of Biomedical Sciences, SRIHER , Chennai, 600116, India 
* deepakoushik305@gmail.com 

Abstract: The key to cancer cure still eludes researchers. The search for novel 
treatment strategies began with the understanding of the cytotoxicity caused by 
conventional drugs and its ramifications. The use of nanobiotechnology for 
designing medication strategies is gaining wide-spread scientific and clinical 
acceptance. One such strategy, employs particle hitch-hiking to deliver drugs to 
the tumour. Particle hitch-hiking involves the adsorption of the drugs on the 
body’s blood cells (or immune cells). Subsequently, when the blood cells 
squeeze through capillaries, the drugs get deposited on the luminal surface. After 
deposition, the drugs enter the tumour environment through the enhanced 
permeability and retention effect (EPR). The drugs can also be tailored to 
actively target some high-affinity, organ specific molecules- like transferrin in 
brain. Antibodies can also be adsorbed on the carrier molecule surface enhancing 
immunotherapeutic efficiency. A direct use of nanotechnology involves the use 
of quantum dots that help in enhanced adsorption and localization of drugs. The 
drugs enter cells through endocytosis and do not hinder the motility of blood 
cells, making them very attractive treatment options. Conventional drugs can also 
be loaded into nanoparticles and transferred to tumours by hitch-hiking. This 
solves the cytotoxicity issue, making it suitable for increasing favourable patient 
outcomes. 

Keywords: Particle hitch- hiking, enhanced permeability and retention, Quantum 
dots, Immunotherapy 
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Combinational Chemotherapy Using Silicon Based Photosensitization 
in Cancer Theranostics 

Soumika Ghosal, Abinaya Ramesh, V. Deepa Parvathi * 

Department of Biomedical Sciences, S.R.I.H.E.R, Chennai 600116, India 
* deepakoushik305@gmail.com 

Abstract: Cancer is one of the leading causes of death in today’s world and 
despite decades of research a potential cure for cancer remains unknown. The 
conventional therapeutic techniques used to treat cancer only adds to the 
problem. Chemotherapy has had helped to treat cancers in many ways, but there 
is another side of it too, a side that includes various issues such as its insoluble 
nature, inability to reach the appropriate sites, lesser bioavailability along with its 
toxic effects on the nearby healthy cells. Nanotechnology is an emerging field 
and has a good potential in the field of cancer therapeutics owing to the novel 
and dynamic properties of nanoparticles. There are various methods such as 
micro-fluidics and magnetic associated diagnostics that can be used for the 
detection of various cancer cells and treatments. Nano-silicon and carbon 
nanotubes can aid in the delivery of certain combinations of chemotherapeutic 
drugs accompanied by photodynamic / photothermal therapy which can improve 
the way of intrinsic chemotherapy and can enhance drug delivery. Theranostics 
of cancer combining all of these can lead to innovation of personalized 
medication for cancer treatment. A photosensitizer combined with 
chemotherapeutic drugs along with a nanoparticle such as silicon in the presence 
of light (NIR, LASER) can aid in the generation of oxygen (ROS) which can 
demolish cancer cells without attacking normal cells. Silicon is an excellent 
example due to better biodegradability, biocompatibility. As a photo-thermal/ 
photodynamic agent it can generate heat to destroy cancer cells when irradiated 
by a NIR/ laser. The advantage of this system over the conventional cancer 
treatments makes it a favorable alternative. 

Keywords: Cancer, combinational-chemotherapy, nanotechnology, 
photosensitizer, photo-dynamic therapy, silicon. 
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Synthesis of Tamoxifen loaded PLGA Encapsulated Nanoparticle 
using alkyl method and anticancer activity of breast cancer cell. 

V. Kirubadevi and N. Sangeetha 

Department of Biochemistry. Kongu arts and Science College, Erode, Tamil 
Nadu 

Abstract: Cancer is a group of diseases characterized by uncontrolled growth 
and spread of abnormal cells. Breast cancer has ranked number one cancer 
among Indian females with age adjusted rate as high as 25.8 per 100,000 women 
and mortality 12.7 per 100,000 women. Breast cancer develops from breast 
tissue. Signs of breast cancer may include a lump in the breast, a change in breast 
shape, dimpling of the skin, fluid coming from the nipple, or a red scaly patch of 
skin. In those with distant spread of the disease, there may be bone pain, swollen 
lymph nodes, shortness of breath, or yellow skin. There have been some studies 
in pathology of breast cancer reported from India However, most have been 
descriptive reports about the types of carcinoma expression pattern. India is 
rapidly stepping towards industrialization urbanization resulting in change of 
lifestyle factors. Tamoxifen has been used as a treatment for women who have 
been diagnosed with breast cancer for roughly four decades and has been 
approved as chemoprevention for over ten years. The coating of drug with nano 
particle will improve the ADME property. The further study can be enhanced to 
in silico docking studies, a comparative study of silver and gold nanoparticles 
can be carried out and the study can be enhanced to clinical trials. 

Keywords: Nanoparticle, Breast cancer, Tamoxifen Drug. 
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The Modification of Metformin Drugs by the extract of Camellia 
sinensis 

P. Kaviya priya and A. K. Vidya 

Department of Biochemistry. Kongu arts and Science College, Erode, Tamil 
Nadu 

Abstract: Diabetes is a complex, chronic illness requiring continuous medical 
care with multi factorial risk-reduction strategies beyond glycemic control. 
Diabetes is the name of the condition where the blood sugar level consistently 
runs too high. Metformin is generally well tolerated. Common side effects 
include diarrhea, nausea and abdominal pain. It has a low risk of causing low 
blood sugar. Today there are atleast 120 distinct chemical substance derived from 
plants that are considered as important drugs currently in use in one or more 
countries in the world. The project aims in analyzing the therapeutic properties 
exhibited by Camellia sinensis for treating Diabetes.  The phytochemical 
constituents namely alkaloids, saponins, glycosides and reducing sugars were 
found to be present in ethanolic extracts of leaf and root of Camellia sinensis. 
These phytochemicals might play a role in inhibiting the enzyme alpha amylase 
activity. The study shows that root extracts possessed a slightly higher anti 
diabetic activity when compared to leaf extracts. The phytochemicals might play 
a role in inhibiting the enzyme alpha amylase activity. The drug Metformin is 
chemically modified by the extract of camellia sinensis. The modification of 
Metformin can increase the efficancy of drug and decrease the percentage of 
diabetes. 

Keywords: Diabetes, Metformin, Camellia sinensis. 
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Microbes: The Future Energy Source 

Himani Chandel 

Shoolini University, Solan, India 

Abstract: As the demand for the energy is increasing, so is the consumption of 
non- renewable resources, specifically the fuel. The use of diesel, petrol, gasoline 
etc. are in major demand.  The fuel consumption in the form of energy has 
become a significant contribution to pollution, green house gas emission and 
global warming as well. Therefore, it is needed to explore some other solutions. 
The potential of microbes such as fungus, algae and bacteria is still needed to be 
explored. There has been extensive research going on the Bio-fuel such as the 
production of bio-ethanol, bio-butanol, bio-diesel, bio-hydrogen etc. The bio-fuel 
has been extracted from the biomass of majority of the alga land fungal species 
whereas the bio-flocculation technique is the new addition to the research area 
where two different species are combined to get the maximum yield of the fuel in 
less time. The sturdy increase in the human population has expanded the 
generation of waste as well. So, this waste can be utilized for the production of 
bio-fuel as it is the home for the growth of various microbial species. Although 
the commercial value of bio-fuel is very less as compared to the chemical one but 
indeed it is the only natural and cheap solution for the increasing consumption of 
the fuel. 

Keywords: Biofuels; microbes as the potential energy source; alternate to fuel  
energy 
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Detection of suspicious activities and prediction of crime using 
machine learning at banks 

Ashwini Bhugul1 and Vijay Gulhane2* 
 

1Sipna College of Engineering, Amravati, India 
*2Information Technology, Sipna College of Engineering & Technology, 

Amravati, India 
 
Abstract: In Today’s world, there is tremendous increment in crime, especially 
at banks. Many times it is observed that at banks the robbers entered with 
weapon and helmet for robbery loot the banks and kill innocent people too. This 
is a review paper of our proposed research work in which we introduced a 
method that detects the suspicious human behavior and crime prediction using 
machine learning techniques at bank.  The proposed work also includes 
identification of multiple weapons ,object such as helmet and building a classifier 
that classifies the  human activity in two categories. This proposed work will 
help to reduce the crime happening at banks today 
 

Keywords:  Machine Learning, Classifier, Object Detection, Feature Extraction 
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A survey on Patient Synchronized Electronic Ventilator Machine with 
Optimised Assistance 

Shatabdi Jayant Talbar and Y.B.Mane*
 

Walchand College Of Engineering, Sangli, India,   
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Abstract: The life support devices which supply breathable air inside the body to 
the patients with respiratory insufficiency is called ‘Medical ventilators’. The 
ventilators mimic as an ‘artificial lungs’ in which there is only the gas exchange 
between respiratory organs and atmosphere to maintain the respiration of the 
patient by using different modes and methods. The breathable air is in form of 
controlled parameters such as pressure, volume and flow. Due to the availability 
of various modes in ventilators the treatment has become easier for the patient. 
But, for medical professionals, it is the big challenge to choose the correct mode 
and synchronize the system with the patient’s body. To supply breathable air, 
there is a need to calculate the amount of gases required by the body, supplied 
with the machine and unnecessary air exhausted from the body in proper 
proportion. There is a dependency on various equipment for the calculation of 
gases in the blood. Instead of using this equipment we can use pulse oximetry to 
calculate the saturated percentage of gases in the blood and heart rate. Nowadays, 
most of the scientists are practicing to develop a CDSS (Clinical Decision 
Support Systems) in order to exonerate patients from diseases and naturally build 
up their immunity. 

Keywords: Non-invasive (NIV), CDSS (Clinical Decision Support Systems), 
ABG (Arterial Blood Gases), Pulse oximetry, SIMV (Synchronized Intermittent 
Mandatory Ventilation), ARDS (Acute Respiratory Distress syndrome). 
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Lipase activity detection by Tween 80 protected silver nanoparticles 

Bajoria Vani D.1 and Sabharwal Sushma G.2* 

1,2*Biochemistry Division, Department of Chemistry 
Savitribai Phule Pune University, Pune, India 

*ssab@chem.unipune.ac.in 

Abstract: Silver nanoparticles based enzyme assays are inexpensive yet sensitive 
assay compared to gold nanoparticles based enzyme assay. The present work 
reports a colorimetric assay to rapidly detect lipase activity by using Tween 80 
conferred protection silver nanoparticles against salt induced AgNP aggregation. 
The presence of lipase hydrolyzes the ester bond of Tween 80 and thus AgNPs 
aggregates in presence of high salt solution. A selectivity study was carried out 
for different enzymes and lipases. The lipase assay time is within 5 min and 
sensitivity is below 5 U/ml of lipase. 
 
Keywords: Nano based-assays, enzymes, Silver nanoparticles, tween 80, lipase. 
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Production of Biodiesel from Cottonseed Oil in Microreactor 

Shyam P. Tekade1* and Sandip H. Gharat2 

1Gharda Institute of Technology, Lavel, Maharashtra, India 415708 
2Shroff S. R. Rotary Institute of Chemical Technology, Ankleshwar, Gujarat, 

India 393135 

Abstract: The production of biodiesel from non-edible plant seed oil represents 
one of the important methods for manufacturing the non-conventional and 
renewable fuel. The plant seed oil containing fatty acids can be converted to 
biodiesel (alkyl esters) through the transesterification reaction. Such 
transesterification is conventionally carried out in the batch reactor which has the 
serious disadvantages like long reaction time and low yield of biodiesel. In the 
present work, the transesterification of cottonseed oil with methanol for 
manufacturing of biodiesel has been experimentally explored in microreactor. 
The basic catalyst potassium hydroxide was used to catalyze the 
transesterification reaction. The reaction was performed in a stainless steel 
microtube reactor having the inside tube diameter i.e. flow channel of 1 mm. The 
effect of various parameters like molar ratio of methanol to oil (6:1 - 12:1), flow 
rates of oil and methanol (0.1 - 1 ml/min), reaction temperature (60 - 90 oC) and 
amount of catalyst (1 - 5 % wt of oil) on the yield of biodiesel was reported in 
this work. The obtained biodiesel was analyzed using the high pressure liquid 
chromatographic technique. The kinetics of transesterification reaction was 
evaluated using data obtained under various experimental conditions. The yield 
of biodiesel obtained in microreactor was compared with the reported yield in 
conventional reactor and hence the importance of microreactor in biodiesel 
production is highlighted.    

Keywords: Biodiesel, cottonseed oil, microreactor, yield, kinetics.   
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Chemically synthesized pure and Sr-doped CuBi2O4 for antimicrobial 
and photokilling application 
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1MIT School of Bioengineering Sciences and Research, MIT-Art, Design and 

Technology University, LoniKalbhor, Pune-412201 
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3Department of Physics, Fergusson College (Autonomous), Pune 411004  
4MIT-World Peace University, Pune- 411038 

* anupakale@gmail.com, ashish.yengantiwar@gmail.com 
 

Abstract: Sr-doped CBO i.e. copper bismuth oxide (CuBi2O4) nanoparticles 
were synthesized by a low temperature chemical route and phase confirmed by 
X-ray diffraction (XRD) patterns. XRD results show that Sr-doped CBOhas been 
crystallized with a spinel-type structure in tetragonal crystal system. Sr-doped 
CBO absorbs strongly in UV-Visible region. Also, nanostructured thin films of 
pure CBO were grown on FTO glass substrate via a seed assisted hydrothermal 
method.Antimicrobial activity of these samples were tested and confirmed with 
the repetitive study. Cytotoxicity and cell viability studies were carried out for 
the CBO sample and they are showing the cytotoxic effect and are found to be 
effective killing with up to 65% cytotoxicity within 15 min of exposure to visible 
white LED light. MTT assay was also performed and the % cell viability was 
checked. Material was found to have variation in cell viability with variation in 
% of strontium (1%, 5%).  
 
Key words: CBO, Sr doped, XRD, cytotoxicity 
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PPI2 Server: A webserver on protein-protein interaction inhibitors. 

Sanket Bapat, Kaizen Nathani, Shreyas Karnad, Vaishnavi Ganagadhar, Pratyush 
Agarwal, Sayali Yadav, Tanmay Jain, Renu Vyas*. 
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412201. India 
 
Abstract: Study of protein-protein interactions along with their inhibitors is 
important in drug design and understanding molecular mechanisms of human 
diseases. There is a need to develop a database to store the exponentially growing 
information about protein-protein interactions provided by high-throughput 
screening experiments. The current online PPI inhibitors databases consider a 
small set of protein-protein complexes and their inhibitors. We have developed a 
database namely PPI2 server consisting of manually curated protein-protein 
interaction data and their associated inhibitors, by employing text-mining tools. 
A new dataset of 2850 inhibitors for 28 validated PPI targets and their structural, 
physiochemical, topological, geometric and bioactivity properties was 
constructed. The database was hosted on a dedicated Tomcat Apache server for 
easy access, can be regularly maintained and updated.  The PPI2 server performs 
tasks like sequence alignment, network generation, and 2D/3D structure 
molecular visualization and will be further endowed with advanced features. The 
PPI2 server will assist medicinal chemists and other researchers to design the 
next generation of drugs. 
 
Keywords: Protein-protein interaction, inhibitors, disease, webserver, text-
mining. 
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Biorobotics in Healthcare 
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* shivanisingla2909@gmail.com, karannegi24.kn@gmail.com 

Abstract.With the knowledge of biomechanics, researchers can develop a 
biologically-inspired-robots known as biorobots. The biorobotic technology 
refers to the use of biological specimens as functional robot components.  
Biorobotics converge the fields of ‘cybernetics’, ‘bionics’, ‘biology’, 
‘physiology’ and ‘genetic engineering’. With the rapid progress of bio robotic 
technology, provides new opportunities for biomedical and healthcare 
engineering. These robots are used to train surgeons and dentists by using virtual 
surroundings, help in increasing the speed of learning activities. This technology 
is used to measure the ‘state of disease’ and track the progress that can speed 
recovery from stroke or an injury. These biorobots have great flexibility and 
mobility than ancient one and even possess the sensory abilities. 

Keywords: Bio robotics, cybernetics, bionics, genetic engineering, biomedical, 
healthcare. 

 

  



3rd International Conference on Recent Trends in Bioengineering (ICRTB 2020) 
 

88 
 

Handy Electronic Vitiligo Treatment Device 
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Abstract: A Vitiligo Device is designed for the people who are suffering from 
Vitiligo Disease.   This handy device is an alternative for those people who can’t 
afford or go for Hospital Treatment.   The use of this handy device can be for 
long term or short term. The patients who have this disease on a particular body 
part can depend on this Device.   Most of the exposure radiation is not controlled 
in case of patients who have this dis on their whole body. The material used for 
making this device is Polyarylamide butadiene styrene. In this dev we are 
designing a circuit. A micro controller based, multi control, low cost electric 
handy device has been designed and programmed which can be used by patients 
with various version of Viti. The micro-controller controls the time and area of 
exposure to the radiation so that, over exposure prob leading to further 
complication are prevented.  
  
Keywords: Vitiligo-vit,problems-prob,dieases-dis,device-dev. 
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Internet of Things Based Skin Temperature Monitoring Device 
 

Poorva Zankar and Reema Shyamsunder Shukla 
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Abstract: The objective of the study was to determine the skin temperature and 
pulse rate and transfer the data to clinicians or  patients’ relatives using Internet 
of Things (IOT). Temperature sensor-LM35, GSM, pulse rate sensor,key, 
arduino-UNO  formed the building blocks to develop the device. The temperature 
sensor-LM35 is an analog, linear temperature whose output voltage varies 
linearly with change in temperature.This sensor was three terminal linear sensor 
temperature sensor. It can measure temperature from -55 degree celcius to +150 
degree celcius. LM35 can be operated from a 5V supply. Arduino-UNO is an 
open source microcontroller board based on microchip ATmega328P 
microcontroller. The board is equipped with sets of digital and analog 
input/output pins that can be interfaced to various expansion boards and other 
circuits. Global System for Mobile Communications GSM is a secured wireless 
system. The temperature sensor senses the temperature of the skin when it is 
placed on the patient’s skin.The temperature of the patient that the sensor detects 
can then be visualized on the serial monitor.When there is an increase in the 
patient’s body temperature, “Temperature of the patient is increased: ” with the 
increased temperature in degree celcius ,this message will be displayed on the 
serial monitor.As the message is displayed the key given is pressed. As the key is 
pressed the message is sent to the cilinicians or to the patients’ relatives. This 
will help the patient to recieve urgent and proper treatment and the temperature 
can be known easily which is suitable for remote patients as well. 
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Extraction of active potent ingredient from of Ginger Leaves 
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Abstract: The Ginger (Zingiber officinale) is considered to have valuable 
bioactive compounds. Traditionally, the extracts of ginger and is different parts 
(leaf, stem, root, flower) are used in several Indian medicinal purposes. Herbal 
medicine has become an item of global importance due to its medicinal and 
economic advantages. Zingiber officinale is one of the medicinal plants which is 
used for pharmacological purposes. Zingiber officinale is rich in bioactive 
substances that determine the medicinal potential of this species. The study 
reveals that ethanol extracts of Zingiber officinale leaves consists of active 
compounds such as carbohydrate, glycosides, alkoids, steroids, saponins, tannins, 
flavonoids. This makes the use of Zingiber officinale leaves as a potential 
medicine in day to day life. 
 
Keywords: Ginger, leaves, ethanol extract, bioactive compounds 
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