DECLARATION By THE SCHOLAR

e

I hereby declare that the work reported in the Ph.D. thesis entitled “Development of Metalii
alhe
Nano-systems (Gold and Silver) for Anti-microbial and Sensing Applications”

sbmitted at Jaypee University of Information Technology, Waknaghat, Solan

Himachal Pradesh, India is an authentic record of my work carried out under the supervision of
Dr. Abhishek Chaudhary. 1 have not submitted this work elsewhere for any other degree or

diploma. 1 am fully responsible for the contents of my Ph.D. thesis.

Jtag/w Date: B ‘ ol l 23
Mr. Deepak Sharma M

Enrollment No. 166555

Department of Biotechnology and Bioinformatics
Jﬁ%éUﬂi‘Vﬁﬂity of Information Technology
Waknaghat, Solan, H.P. India-173234



SUPERVISOR'’S CERTIFICATE

This is to certify that the work reported in the Ph.D. thesis entitled “Development of Metallic

Nano-systems (Gold and Silver) for Anti-microbial and Sensing Applications”
submitted by Mr. Deepak Sharma at Jaypee University of Information Technology,

Waknaghat, Solan (HP) India, is a bonafide record of his original work carried out under my

supervision. This work has not been submitted elsewhere for any other degree or diploma.

Supervisor: @\w,\ ¢!

1| &l 1-(5
Date: |7 =
Dr. Abhishek Chaudhary - J '

Assistant Professor

Department of Biotechnology & Bioinformatics
Jaypee University of Information Technology

Waknaghat, Solan, Himachal Pradesh-173234, India

Xl



Acknowledgement

First and the foremost, apotheosis and my reverence to the Lord Shiva, the eternal
almighty, for his showers of blessings through various accomplishments throughout my life.
I am indebted towards him for the courage he bestowed upon me to complete this research

work successfully.

No one who achieves success does so without acknowledging the help of others, in same
manner, the success and final outcome of this thesis was made possible with the support, guidance
and assistance of many people who were always there when needed. | take this opportunity to
acknowledge all of them, and extend my heartfelt gratitude for helping me to make this Ph.D.

thesis a reality.

| pay my sincere thanks to Mr. Jai Prakash Gaur (JUIT Founder), JUIT administration,
Prof. (Dr.) Rajendra Kumar Sharma (Vice Chancellor), Prof. (Dr.) Ashok Kumar Gupta
(Dean Academics and research) and Maj. Gen. Rakesh Bassi (Registrar) for providing essential

amenities, research funding and infrastructure for pursuing the research work.

| feel great serenity to express my highest venerations and heartfelt gratitude to my
contemplative, prudent and dignified research supervisor, Dr. Abhishek Chaudhary, Assistant
Professor, Department of Biotechnology and Bioinformatics, Jaypee University of Information
Technology, Waknaghat, Solan, Himachal Pradesh, India for giving me the opportunity to do
research, providing invaluable guidance and freely sharing his knowledge, experience and
valuable time for all my endeavors. His dynamism, vision, sincerity and motivation have deeply
inspired me. It was a great privilege and honour to work and study under his guidance. His
invaluable and benevolent guidance with untiring willingness to help, council, and encouragement
at very juncture made me complete my work. I will always remain indebted to him for his selfless
persuasion and my thesis could not have been completed without his guidance and support. | also
express my deep sense of gratitude towards my DPMC member Dr. Garlapati Vijay Kumar, Dr.
Saurabh Bansal and Prof. (Dr.) Rajiv Kumar for their precious suggestion, encouragement and

constant support in entire work.

I would also like to extend my gratitude to Prof. Dr. Sudhir Kumar Head Department of

Biotechnology and Bioinformatics for his continuous support and motivation to accomplish
XII



current work. | also would like to thank the faculty members of the department Dr. Anil Kant
Thakur, Dr. Ashok Kumar Nadda, Dr. Gopal Singh Bisht, Dr. Hemant Sood, Dr. Jata
Shankar, Dr. Jatindraa Vashistt, Dr. Poonam Sharma, Dr. Rahul Shrivastava, Dr. Raj
Kumar, Dr. Teeratha Raj Singh, and Dr. Malairaman Udayabanu for their constant motivation
and moral support throughout my doctoral journey. | will always appreciate the help I got from
our technical and non-technical staff. I am thankful to Mr. Ismail Siddiqui, Mr. Baleshwar
Shukla, Mrs. Mamta Mishra, Mrs. Sonika Gupta and Mrs. Somlata Sharma for valuable

contributions in my research period.

| am extending my heartfelt thanks to Dr. Gunjan Goel, Professor, Department of
Microbiology Central University of Haryana, Mahendergarh, Haryana and Dr. Duni Chand,
Professor, Department of Biotechnology, Himachal Pradesh University Shimla for their
continuous motivation and support throughout my Ph.D. work. | am also highly thankful to my
school teachers Miss Ritu Gupta and Mrs. Deepshikha Gour for continuous moral support and

guidance.

| am thankful to the Himachal Pradesh Council for Science Technology and Environment
(HIMCOSTE) for providing me financial assistance in the form of Project Assistance during initial

stage of my Ph.D. work.

My acknowledgement would never be complete without the special mention of my seniors
Dr. Rishi Mahajan, Dr. Sampan Attri, Dr. Kavita Sharma, Dr. Sanjay Singh, Dr. Deepika
Sharma, Dr. Arun Parashar, Dr. Arun Sharma, Dr. Vineet Mehta, Dr. Rohit Sharma, Dr.
Prashant Thakur, and Dr. Jonny Dhiman for their encouragement and help during the work.
Friends are true gems in life that are always there for you in your best and toughest situations. A
special thanks to my crazy friends Nitish Sharma, Lavesh Sharma, Akhil Chauhan, Ranju
Rathour, Shivangi Garg, Nikkita Soni, Kanchan Kumari, Neha Luhakhara, Pooja Sharma
Neha Kumari, Rajni Chauhan, Priyanka Sharma, Chetna Grover, Swati Sharma, Swati
Kanwar, Arvind Yadav, Rohit Shukla, Vikrant Abbot and Kartik Mishra who have refreshed

and handled my mood swings during the course of study.

| feel a deep sense of gratitude from the core of my heart towards my parents Mrs.
Kamlesh Sharma and Mr. Dayal Dutt, and my sister Mrs. Pooja Sharma for their unconditional
love, support and encouragement throughout my academic pursuits.
XIll



In the end | also thankful and pay regards to those persons whom | am not able to
mention here, although they are not forgotten and will always value for their role in this

voyage.

Deepak Sharma

XV



LIST OF UNITS, SYMBOLS & ABBREVIATIONS

°C Degree Celsius

% Percentage

g Grams

h Hours

Mg Microgram

MM Micromolar

mg Milligrams

ml Milliliter

mM Millimolar

min Minutes

M Molarity

nm Nanometer

nM Nanomolar

N Normality

CuNPs Copper nanoparticles

DLS Dynamic light scattering

G-AuNPs Gentamicin conjugated gold nanoparticles
AUNPs Gold nanoparticles

FTIR Fourier-transform infrared spectroscopy
O.D. Optical density

M-NPs Metal nanoparticles

MIC Minimum inhibitory concentration
Pt-NPs Platinum nanoparticles

Pl Propidium iodide
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