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Late Shri. Tulsiramji Gaikwad-Patil 

(1
st 

April 1915 - 18
th 

July 1986) 

 

The Gaikwad-Patil Group derives its inspiration from Late Shri. Tulsiramji Gaikwad-Patil, the 

grandfather of the Chairman of the Group, Dr. Mohan Gaikwad-Patil. A man far ahead of his times, Shri. 

Tulsiramji Gaikwad-Patil was primarily an agriculturist, but also a true connoisseur with many 

varied interests. One of his passions was education. This visionary bucked the trend of 

sending sons into agriculture and ensured excellenteducation for his children and grandchildren. 

It was his foresight that took the family from being rural landlords to urban, uber-class professionals 

and entrepreneurs. It would not be far wrong to say that the real foundation of the Gaikwad-Patil Group 

was laid by Shri. Tulsiramji Gaikwad-Patil ability to look into the future. The GPGI has set its foot 

prints in the educational sector already and has a vision to become one of the best and most dynamic 

group of institutions. With the blessing of the our patron Late Shri. Tulsiramji Gaikwad-Patil, The GPGI is 

setting further its feet into the field of medical education and will cater to varied educational needs of 

the increasingly bustling region of Vidarbha. 



MESSAGE FROM MANAGEMENT DESK

Dr. Mohan Gaikwad Patil

Chairman, GPG

Mr. Akash Gaikwad Patil

Vice Chairman, GPG

Dr. Anjali Patil Gaikwad

President , GPGI

Dr.Sandeep Gaikwad Patil

Treasurer, GPGI

Biotechnology stands at the forefront of innovation, transforming 

lives through science. We are committed to nurturing talent and 

fostering research that addresses real-world challenges. Let us 

strive for excellence and integrity in every experiment and 

endeavor. Together, we can shape a healthier, more sustainable 

future.

In the era of precision and innovation, biotechnology empowers 

solutions to global problems. Our institute supports inquisitive 

minds and ethical research. With dedication and curiosity, let’s 

unlock nature’s secrets responsibly. We believe in your potential to 

make a meaningful impact.

Biotechnology merges biology and technology to revolutionize 

healthcare, agriculture, and the environment. At our institution, we 

encourage curiosity, critical thinking, and collaboration. Pursue 

your scientific journey with passion and purpose. We are proud to 

support your aspirations and discoveries.

Biotechnology is more than a discipline—it is a mission to improve 

life. We applaud your pursuit of knowledge and encourage a spirit 

of discovery. With strong values and visionary thinking, we can 

achieve great things. Management wishes you success in all your 

academic endeavors.



In today’s rapidly evolving world, biotechnology 

stands at the forefront of innovation, offering 

sustainable solutions to some of the most 

pressing challenges in healthcare, agriculture, 

and the environment. Our Department of 

Biotechnology has consistently demonstrated 

academic excellence, research innovation, and 

industry collaboration. The commitment of our 

faculty to quality education and the enthusiasm 

of our students towards learning and discovery 

are truly commendable. 

The Department of Biotechnology has consistently 

demonstrated excellence in both academics and 

research. Our faculty members are committed to 

nurturing innovative thinking and scientific 

curiosity in students, equipping them to meet the 

challenges of the 21st century in healthcare, 

agriculture, environmental sustainability, and 

industrial biotechnology.With a strong focus on 

interdisciplinary learning, industry interaction, and 

hands-on training, the department offers students a 

well-rounded education that bridges theory and 

practice. 

ACADEMIC PATRONS

Dr. P.L. Naktode

Principal

Dr. Pragati Patil

Vice Principal



Welcome to the Department of Biotechnology at 

Tukaramji Gaikwad Patil College of Engineering. 

Biotechnology is a dynamic and ever-evolving field that 

blends biological sciences with engineering technologies 

to address real-world challenges in healthcare, agriculture, 

environment, and industry.At our department, we are 

committed to nurturing inquisitive minds, fostering 

innovation, and promoting a strong foundation in both 

theory and practical applications. With a dedicated team of 

experienced faculty members, state-of-the-art laboratories, 

and an industry-oriented curriculum, we aim to empower 

our students with the knowledge and skills required for 

successful careers and research opportunities.We strongly 

encourage collaborative learning, interdisciplinary 

research, and participation in co-curricular and 

extracurricular activities. Our goal is not just to educate, 

but to inspire the next generation of biotechnologists to 

lead with integrity, creativity, and compassion..

Message from HOD Desk

Dr. Rohit Kalanake

HOD Biotechnology



Dear Readers, It gives me immense pleasure to present to you the latest 

edition of our Department of Biotechnology's technical magazine. This 

issue is a celebration of scientific curiosity, innovation, and the relentless 

pursuit of knowledge that defines our vibrant academic community. 

Biotechnology is a field that continues to evolve at a rapid pace, bridging 

science and technology to solve some of the most pressing challenges in 

health, agriculture, industry, and the environment. Through this magazine, 

we aim to showcase the diverse and pioneering work undertaken by our 

students, researchers, and faculty members. From original research articles 

and reviews to case studies and interviews, each contribution reflects the 

intellectual rigor and creative spirit that thrive within our department.This 

edition also features insights into recent technological advances, thought-

provoking opinions, and highlights of departmental achievements. We 

hope it serves not only as a platform for sharing knowledge but also as an 

inspiration for aspiring biotechnologists to push the boundaries of 

science.We express our heartfelt gratitude to all the contributors, 

reviewers, and editorial team members whose hard work and dedication 

made this publication possible. We also thank our readers for their 

continued support and encouragement.

Message from the Editorial Desk

Ms. Sakshi Zade 

Chief Editor BT

Department of Biotechnology



It gives us immense pleasure to present the latest edition of our 

departmental technical magazine, a vibrant canvas that captures the 

innovative spirit, scientific curiosity, and academic excellence of the 

Biotechnology Department. This magazine is a reflection of the collective 

efforts of our budding biotechnologists who continue to explore, question, 

and contribute to the ever-evolving field of life sciences.Through this 

platform, we aim to showcase not only technical articles and research 

insights but also creative expressions that highlight the dynamic role of 

biotechnology in solving real-world problems. We extend our heartfelt 

thanks to all contributors, faculty mentors, and peers who made this 

publication possible. We hope this edition inspires readers to think beyond 

textbooks and engage deeply with the science that shapes our future.

Happy Reading!

Student Editorial Team 

Department of Biotechnology

Message from the Student Editorial 

Desk 

Ms. Sonal Borkar

Student Chief Editor

Department Of Biotechnology 
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Vision

To emerge as a learning Center of 

Excellence in the National Ethos in 

domains of Science, Technology, and 

Management.

Mission

• To strive for rearing standard and stature 

of the students by   practicing high 

standards of professional ethics , 

transparency and accountability.

• To provide facilities and services to meet 

the challenges of Industry and Society.

• To facilitate socially responsive research, 

innovation and entrepreneurship.

• To ascertain holistic development of the 

students and staff members by 

inculcating knowledge and profession as 

work practices.
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Vision of the Department

To produce competent Scientists, Technologists, Entrepreneurs 
and Researchers in Biotechnology through quality education.

Mission of the Department

• Impart quality technical education and unique 
interdisciplinary experiences

• Undertake interdisciplinary research merging science and 
technology

• Shape biotechnological development under an ethical 
vision

• Inculcate professional responsibility based on social 
responsibilities

Program Specific Outcomes

Graduates will be able to

PSO 1: Ability to apply the acquired knowledge and recent 
techniques to come up with ideas in the domains of Bioprocess 
Engineering, Bioinformatics and Biopharmaceuticals.

PSO 2: Ability to utilize their proficiency and skills in solving real 
life problems in Diagnostics Genetic Engineering and Fermentation 
Technology using recent technologies.

PSO 3: Analyzing the impact of Biotechnology Engineering 
solutions in the societal and human context to create productive 
human resource for the country.
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1.Engineering knowledge: Apply the knowledge of mathematics, science, engineering 

fundamentals, and an engineering specialization to the solution of complex engineering problems.

2.Problem analysis: Identify, formulate, review research literature, and analyze complex 

engineering problems reaching substantiated conclusions using first principles of mathematics, 

natural sciences, and engineering sciences.

3.Design/development of solutions: Design solutions for complex engineering problems and 

design system components or processes that meet the specified needs with appropriate 

consideration for the public health and safety, and the cultural, societal, and environmental 

considerations.

4.Conduct investigations of complex problems: Use research-based knowledge and research 

methods, including design of experiments, analysis and interpretation of data, and synthesis of the 

information to provide valid conclusions.

5.Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern 

engineering and software tools, including prediction and modeling, to complex engineering 

activities with an understanding of the limitations.

6.The engineer and society: Apply reasoning informed by the contextual knowledge to assess 

societal, health, safety, legal, and cultural issues and the consequent responsibilities relevant to the 

professional engineering practice.

7.Environment and sustainability: Understand the impact of the professional engineering 

solutions in societal and environmental contexts, and demonstrate the knowledge of, and need for, 

sustainable development.

8.Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms 

of the engineering practice.

9.Individual and team work: Function effectively as an individual, and as a member or leader in 

diverse teams, and in multidisciplinary settings.

10.Communication: Communicate effectively on complex engineering activities with the 

engineering community and with society at large, such as, being able to comprehend and write 

effective reports and design documentation, make effective presentations, and give and receive 

clear instructions.

11.Project management and finance: Demonstrate knowledge and understanding of the 

engineering and management principles and apply these to one’s work, as a member and leader in a 

team, to manage projects and in multidisciplinary environments.

12.Life-long learning: Recognize the need for, and have the preparation and ability to engage in 

independent and lifelong learning in the broadest context of technological change.

Program Outcomes
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Biotechnology is a fascinating and rapidly evolving field that 

combines biology with technology to develop innovative 

products and solutions for the benefit of society. At its core, 

biotechnology involves the use of living organisms, cells, and 

biological systems to create or improve products and processes 

in areas such as healthcare, agriculture, environment, and 

industry. From producing life-saving drugs like insulin and 

vaccines to genetically modifying crops for better yield and 

resistance, biotechnology touches many aspects of our daily 

lives. It also plays a key role in environmental conservation by 

developing biofuels and biodegradable materials and in 

detecting pollutants through biosensors. One of the most 

exciting aspects of biotechnology is its potential to address 

global challenges like food security, climate change, and 

disease outbreaks. With advances in genetic engineering, stem 

cell research, and bioinformatics, the possibilities for 

innovation are expanding rapidly. Biotechnology not only 

contributes to scientific progress but also opens up new 

opportunities for sustainable development and improved 

quality of life. As a multidisciplinary science, it brings together 

biology, chemistry, physics, mathematics, and engineering, 

making it a dynamic field for research, education, and career 

growth. In the coming years, biotechnology is set to transform 

the future with smarter, safer, and more sustainable 

technologies.

About Biotechnology
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S.No Faculty Name Qualification

1 Dr. Rohit Kalanake Ph.D. (Chemical Engineering)

2 Dr. Sapna Lonare Ph.D. (Biochemistry)

3 Prof. Anup Bagade M.Tech. (Biotechnology)

4 Prof. Anuradha Khade M.Sc. (Biotechnology)

5 Prof. Pundalik Sorte M.Sc. (Microbiology)

6 Prof. Prajakta Arjapure M.Sc. (Biotechnology)

7 Prof. Soham  Deshpande M.Sc. (Biotechnology)

8 Prof. Sakshi Zade M.Sc. (Biotechnology)

Faculty Details

Department of Biotechnology
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FACULTY ARTICLES

Sr. 

No.

Faculty Name Article Topic

1 Anuradha Khade Recombinant DNA (rDNA) 

Technology: A Gateway to 

Modern Biotechnology

2 Sakshi Zade CRISPR: Revolutionizing 

Genetic Engineering

3 Soham 

Deshpande

Stem Cell Technology: 

Unlocking the Future of 

Medicine

4 Anup Bagade Bioprocess Equipment Design 

Technology

5 Dr. Rohit 

Kalanake

Mass Transfer Technology: 

Essential for Industrial 

Processes

6 Pundlik Sorte Microbiology: Exploring the 

Invisible World
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Recombinant DNA (rDNA) Technology:

 A Gateway to Modern Biotechnology

-Anuradha Khade

Recombinant DNA (rDNA) technology is a powerful tool that allows 

scientists to manipulate genetic material to create new DNA 

combinations. This technique involves cutting and joining DNA from 

different sources using enzymes like restriction endonucleases and 

DNA ligase. The recombinant DNA is then introduced into a host 

organism—commonly bacteria—to express the desired gene or produce 

valuable proteins.One of the major breakthroughs of rDNA technology 

was the production of human insulin by inserting the insulin gene into 

E. coli bacteria, making large-scale, affordable treatment possible for 

diabetic patients. Today, this technology is widely used in medicine 

(e.g., vaccines, hormones), agriculture (e.g., pest-resistant crops), and 

industry (e.g., enzyme production).rDNA technology not only enhances 

our understanding of gene function and expression but also holds 

tremendous promise for solving global challenges related to health, 

food, and the environment.

CRISPR: Revolutionizing Genetic Engineering

-Sakshi Zade

CRISPR (Clustered Regularly Interspaced Short Palindromic Repeats) is a 

groundbreaking tool in genetic engineering that enables precise editing of 

DNA in living organisms. Originally discovered as a natural defense 

mechanism in bacteria against viral infections, CRISPR has been adapted by 

scientists to target and modify specific genes with high accuracy. The CRISPR-

Cas9 system, which uses the Cas9 enzyme guided by RNA to cut DNA at 

desired locations, has become the most widely used method due to its 

simplicity, efficiency, and cost-effectiveness. This technology has 

revolutionized research in fields such as medicine, agriculture, and 

biotechnology. It holds immense promise for treating genetic disorders like 

sickle cell anemia, cystic fibrosis, and certain cancers by correcting faulty 

genes at their source. In agriculture, CRISPR is used to develop crops with 

improved yield, disease resistance, and climate adaptability..
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.
Stem Cell Technology: Unlocking the Future of 

Medicine

- Soham Deshpande

Stem cell technology is a revolutionary field in biotechnology that focuses on 

using stem cells to repair or replace damaged tissues and organs. Stem cells 

are unique because they have the ability to develop into different types of 

specialized cells in the body, such as muscle, nerve, or blood cells. This 

property makes them invaluable for regenerative medicine, where they can 

potentially heal diseases like Parkinson’s, diabetes, and spinal cord injuries. 

Researchers also use stem cells to study disease mechanisms and test new 

drugs. While ethical challenges exist, ongoing advancements in stem cell 

technology hold great promise for transforming healthcare by offering new 

treatments that restore normal function and improve patients’ quality of life.

Bioprocess Equipment Design Technology

-Anup Bagade

Bioprocess equipment design technology plays a crucial role in the 

development and optimization of systems used for large-scale 

production of biological products such as vaccines, enzymes, and 

biofuels. It involves designing and fabricating reactors, fermenters, 

mixers, and downstream processing units that provide the ideal 

environment for microbial or cell growth and product formation. 

Modern bioprocess equipment incorporates advanced materials, precise 

control systems, and automation to ensure optimal temperature, pH, 

oxygen transfer, and sterility conditions. Efficient design not only 

improves productivity and product quality but also reduces costs and 

energy consumption. As biotechnology advances, innovations in 

equipment design continue to enhance scalability and reproducibility, 

making bioprocessing more sustainable and commercially viable.
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Mass Transfer Technology: Essential for 

Industrial Processes

-Dr. Rohit Kalnake

Mass transfer technology is a fundamental concept in chemical 

engineering and biotechnology that deals with the movement of 

mass from one location to another. This technology is crucial in 

processes where substances such as gases, liquids, or solids are 

separated, mixed, or transformed. Common examples include 

distillation, absorption, extraction, and drying.

In industries, mass transfer operations are used to purify chemicals, 

separate mixtures, and enhance reaction efficiencies. For example, 

in the pharmaceutical industry, mass transfer helps in extracting 

active ingredients and in fermentation processes. Similarly, in 

environmental engineering, it aids in pollution control by removing 

contaminants from air and water.

The technology relies on principles like diffusion, convection, and 

phase equilibrium to optimize performance. 

Microbiology: Exploring the Invisible World

- Pundlik Sorte

Microbiology is the branch of science that deals with the study of 

microscopic organisms such as bacteria, viruses, fungi, protozoa, 

and algae. Though invisible to the naked eye, these 

microorganisms play a crucial role in various aspects of life and 

the environment. Microbiologists explore how microbes live, grow, 

and interact with their surroundings, including their roles in 

disease, health, and ecological balance. Beneficial microbes are 

used in food production (like yogurt and cheese), medicine (such 

as antibiotics and vaccines), and biotechnology (like genetic 

engineering and waste treatment). 

1
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STUDENT ARTICLE 

Sr. No. Student  Name Article Topic

1 Arya Khedkar CRISPR-Cas9: Revolutionizing 

Genetic Engineering

2 Swapnil 

Sonkusare

Organoids: Mini Organs for 

Research and Therapy

3 Tanushri Mirashe Synthetic Biology: Engineering 

Life from Scratch

4 Divya Shirode CAR-T Cell Therapy: A 

Personalized Cancer Treatment
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CRISPR-Cas9: Revolutionizing Genetic Engineering

-Arya khedkar

CRISPR-Cas9 is a groundbreaking gene-editing technology that 

enables scientists to precisely alter DNA sequences in living 

organisms. Derived from a natural defense mechanism in bacteria, 

CRISPR-Cas9 uses a guide RNA to target specific genes and the 

Cas9 enzyme to cut DNA at the desired location. This allows for 

gene knockouts, insertions, or corrections, making it a powerful 

tool in medical research, agriculture, and biotechnology.One of the 

most exciting applications is in gene therapy, where CRISPR may 

correct genetic defects responsible for diseases like sickle cell 

anemia, cystic fibrosis, and even certain cancers. In agriculture, 

CRISPR can enhance crop yields, resist pests, and improve 

nutritional quality. 

Organoids: Mini Organs for Research and Therapy

-Swapnil Sonkusare

Organoids are 3D miniaturized versions of organs grown in vitro 

from stem cells. They mimic the structure and function of real 

organs such as the brain, liver, or intestine. These biological models 

have transformed biomedical research by providing realistic 

platforms for studying disease mechanisms, drug testing, and 

regenerative medicine.Unlike traditional 2D cell cultures, organoids 

offer a more physiologically relevant environment. Scientists use 

them to model diseases like cancer, Alzheimer’s, and COVID-19, 

enabling personalized medicine approaches. Organoids can also 

reduce reliance on animal testing, making research more ethical and 

efficient. In the future, they may serve as transplantable tissues to 

repair or replace damaged organs, though challenges in 

vascularization and scalability remain.
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Synthetic Biology: Engineering Life from Scratch

-Tnushri Mirashe

Synthetic biology combines engineering principles with 

biology to design and construct new biological systems. It 

involves redesigning organisms for useful purposes by 

assembling standardized genetic parts. Applications range 

from biofuel production to biosensors and therapeutic 

microbes.For instance, scientists have created bacteria that 

can produce drugs like insulin or detect toxins in the 

environment. In agriculture, synthetic biology enables the 

development of nitrogen-fixing crops that require less 

fertilizer. The field also explores building synthetic cells or 

minimal genomes from scratch, pushing the boundaries of 

what constitutes life.However, synthetic biology raises 

biosafety and biosecurity concerns. Misuse could lead to 

harmful synthetic pathogens, emphasizing the need for 

strong ethical and regulatory oversight.

CAR-T Cell Therapy: A Personalized Cancer treatment 

- Divya Shirode

 Antigen Receptor T-cell (CAR-T) therapy is a personalized 

cancer treatment that modifies a patient’s own T-cells to 

target and destroy cancer cells. T-cells are collected from the 

patient, genetically engineered to express CARs that 

recognize specific cancer antigens, and then reinfused into 

the body.CAR-T therapy has shown remarkable success in 

treating blood cancers like leukemia and lymphoma, with 

some patients achieving long-term remission. This therapy 

represents a significant advancement over traditional 

chemotherapy or radiation, offering targeted, immune-based 

treatment with fewer side effects.Current research aims to 

expand CAR-T therapy to treat solid tumors and make it 

more accessible and cost-effective. 12



REVIEW / RESEARCH PAPERS 

Sr.No First Author Paper Topic Journal Name

1 Sapna Lonare Characterization of AICAR 

transformylase/IMP 

cyclohydrolase (ATIC) from 

Candidatus Liberibacter 

asiaticus

BBA - Proteins and 

Proteomics

2 Sakshi Zade Mushroom-derived 

bioactive compounds: 

pharmacological properties 

and cancer targeting

Discover Oncology

3 Sohan 

Deshpande

The gut microbiome: an 

emerging epicenter of 

antimicrobial resistance

Frontiers in 

Microbiology

4 Sapna Lonare Characterization of Cationic 

Amino Acid Binding 

Protein from Candidatus 

Liberibacter Asiaticus

The Protein Journal

5 Pundalik Sorte Confocal Comprehensive 

Approach on Sewage 

Sludge Digestion and 

Stabilization

The Rubrics Journal of 

Interdisciplinary 

Studies

6 Sapna Lonare Identification and 

evaluation of potential 

inhibitor molecules against 

TcyA

Journal of Structural 

Biology

7 Sapna Lonare Comparative Analysis of 

Inhibitor Binding to 

Peroxiredoxins from 

Candidatus Liberibacter 

asiaticus and Citrus sinensis

Applied Biochemistry 

and Biotechnology
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Faculty papers 
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BIOFUSION 2025

Aim:

The aim of BIOFUSION–2K25 was to promote creativity, 

innovation, research aptitude, scientific thinking, and technical skills 

among undergraduate and postgraduate students from 

multidisciplinary fields like Life Sciences, Biotechnology, 

Microbiology, Biochemistry, Pharmacy, and Engineering

Program details 

The Department of Biotechnology organized BIOFUSION–2K25, 

a National Level Technical Event, on 18th April 2025 at TGPCET, 

Nagpur. The event attracted UG and PG students from 

Biotechnology, Life Sciences, Microbiology, Biochemistry, 

Pharmacy, and Engineering. It commenced with ceremonial lamp 

lighting and a soulful prayer. Dr. Milind Shinkhede, Vice 

Principal of Dada Ramchandra Bhakru Sindhu Mahavidyalaya, 

graced the occasion as Chief Guest and delivered an inspiring 

inaugural address. Dr. P. L. Naktode, Principal, TGPCET, gave the 

opening remarks, highlighting the importance of research and 

innovation. The event featured activities like Paper Presentation, 

Model Mania, Idea Pitching, E-Sport, poster presentation and 

Agar Art, fostering creativity and scientific thinking. 

NATIONAL LEVEL EVENT
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Objectives of program:

• To cultivate and showcase students' research, innovation, 

and scientific communication skills.

• To promote interdisciplinary learning through technical 

competitions.

• To encourage collaboration, critical thinking, and real-

world problem-solving among students.

• To bridge academic learning with practical applications 

through creative competitions.

Some glimpse :

Successful BIOFUSION 2K25
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Aim

The primary aim of the National Science Day event was to foster 

scientific awareness and creativity among students by 

encouraging them to explore and express key concepts in 

biotechnology through handmade poster.

Program details 

National Science Day is celebrated every year in India to 

commemorate the discovery of the Raman Effect by the great Indian 

physicist Sir C.V. Raman. This year, the Department of 

Biotechnology at Tulsiramji Gaikwad-Patil College of Engineering 

and Technology organized a special event on 8th March 2025 to 

mark the occasion with the theme "Biotechnology for a Sustainable 

Future.

Objectives of program:

a) To promote awareness about the importance of science 

and biotechnology in everyday life

b)   To provide a platform for students to express their    

scientific knowledge creatively

c) To inspire young minds toward research and innovation in 

the field of biotechnology

NATIONAL SCIENCE DAY

Winners of National Science Day 18



STUDENTS 

PARTICIPATION/ACHIEVEMENTS 

Disha wath secured 2nd prize at VNIT in poster competition
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International conference  attended 

by 8th semester students at 

Bagalkot, Karnataka

Oral poster presentation at

Bagalkot, Karnataka 

BIOFUSION 2K25
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Dr. Kiran Bhuyar presented the prizes to the winners.

Glimpse of BIOFUSION 2K25
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MEDIA COVERAGE
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DEPARTMENT SOCIAL MEDIA 

• Facebook

https://www.facebook.com/profile.php?id=61

573530550895&mibextid=rS40aB7S9Ucbxw

6v

• YouTube 

https://youtube.com/@biotechnology.tgpc

etofficial?si=AzfDMQEpv6dTCV8q

• Instagram

biotechnology.tgpcetofficial
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