Ranbir Chander Sobti Editor

Role of Science
and Technology

for Sustainable
Future

Volume 2- Applied Sciences and
Technologies

@ Springer




Ranbir Chander Sobti
Editor

Role of Science and
Technology for
Sustainable Future

Volume 2- Applied Sciences
and Technologies

@ Springer



Editor

Ranbir Chander Sobti
Department of Biotechnology
Panjab University
Chandigarh, India

ISBN 978-981-97-5176-1 ISBN 978-981-97-5177-8  (eBook)
https://doi.org/10.1007/978-981-97-5177-8

© The Editor(s) (if applicable) and The Author(s), under exclusive license to Springer Nature Singapore
Pte Ltd. 2024

This work is subject to copyright. All rights are solely and exclusively licensed by the Publisher, whether
the whole or part of the material is concerned, specifically the rights of translation, reprinting, reuse of
illustrations, recitation, broadcasting, reproduction on microfilms or in any other physical way, and
transmission or information storage and retrieval, electronic adaptation, computer software, or by similar
or dissimilar methodology now known or hereafter developed.

The use of general descriptive names, registered names, trademarks, service marks, etc. in this publication
does not imply, even in the absence of a specific statement, that such names are exempt from the relevant
protective laws and regulations and therefore free for general use.

The publisher, the authors and the editors are safe to assume that the advice and information in this book
are believed to be true and accurate at the date of publication. Neither the publisher nor the authors or the
editors give a warranty, expressed or implied, with respect to the material contained herein or for any
errors or omissions that may have been made. The publisher remains neutral with regard to jurisdictional
claims in published maps and institutional affiliations.

This Springer imprint is published by the registered company Springer Nature Singapore Pte Ltd.
The registered company address is: 152 Beach Road, #21-01/04 Gateway East, Singapore 189721,
Singapore

If disposing of this product, please recycle the paper.



Contents ix

Navigating Sustainable and Healthy Future: Green Nanotechnology,
Regulatory Priorities, and Challenges . ............................. 353
Srishti Naryal, Maneesha Rana, Navjot Sharma, Bakr Ahmed, Pratibha

Sharma, Sima Kujur, Srishty Jaiswal, Sonali Das Gupta, Shankh Mani

Bhai Patel, Subham Kaushal, Nitika Saini, and Indu Pal Kaur

From Challenges to Opportunities: Exploring Minimum Liquid

Discharge and Zero Liquid Discharge Strategies for Wastewater
Management and Resource Recovery.................. .. .. ..... ... 371
Radha, Niharika Sharma, Suraj Prakash, Neeraj Kumari, Diksha Sharma,

Rajat Laller, Ashok Pundir, and Sunil Puri

PartV Role of Applied Sciences for Sustainable Development

Microbial Biotechnology: A Catalyst for Sustainable Development and
Circular Economies. . . ......... ... ... ... .. . i, 397
Nagma Parveen, Rashi Miglani, Monu Bala, Shikha Bora, Ankit Kumar,

Gaurav Rawat, Mansi Arya, Amreen, Netra Pal Sharma, Seeta Dewali,

and Satpal Singh Bisht

Pharma Sciences as a Tool for Sustainable Development . .. ............ 429
Priya Jaswal, Navpreet Kaur, Devinder Kaur, and Gurfateh Singh

Sustainable Practices and Circular Economy in Pharmaceutical

Sciences in Indiaand Abroad. . ............... ... ... .. ... .. .. ..... 441
Sumya Pathak, Manisha Pandey, Neha Jain, Shom Prakash Kushwaha,

and Shubhini A. Saraf

Agro-Biotechnology: A Rescue Against World Hunger. . ............... 459
A. R. Rafiqui, M. R. Mir, I. L. Khan, R. K. Sharma, A. H. Ganie, and
O. B. Ayoub

Role of Nuclear Medicine in Sustainable Development: Paving a Way for
Better Tomorrow. . ... ... . . . 475
Swati and Vijayta D. Chadha

Present and Future Aspects of Nuclear Medicine Technology in
Sustainable Development of India. .. ............. .. ... .. ... ..... 495
Tribornee Mitra and R. Chandra

Green HRM: Catalyst for Sustainable Development and
Organizational Success. . .......... ... ... ... .. i 503
Taruna and Shiwani Singh

Journey of Indian Space Organisation (ISRO) ....................... 515
Samriti Khosla, Nitin Sood, Sanya, Nikhil Bhatia, Aneesha Sharma, and
Anantpreet Kaur



Editors and Contributors XV

Devesh Kumar Department of Physics, Babasaheb Bhimrao Ambedkar University,
Lucknow, India

Manoj Kumar DAYV University, Jalandhar, India

Pradeep Kumar Faculty of Applied Sciences and Biotechnology, Shoolini
University of Biotechnology and Management Sciences, Bajhol, Solan, Himachal
Pradesh, India

Rajeev Kumar Department of Environment Studies, Panjab University,
Chandigarh, India

Sachin Kumar Faculty of Applied Sciences and Biotechnology, Shoolini
University of Biotechnology and Management Sciences, Bajhol, Solan, Himachal
Pradesh, India

Vivek Kumar Centre for Medical Physics, Panjab University, Chandigarh, India

Neeraj Kumari School of Biological and Environmental Sciences, Shoolini
University of Biotechnology and Management Sciences, Solan, India

Shom Prakash Kushwaha Department of Pharmacy, Integral University,
Lucknow, India

Rajat Laller School of Biological and Environmental Sciences, Shoolini
University of Biotechnology and Management Sciences, Solan, India

Neena Mehta Department of Biochemistry, Rayat Bahra University, Mohali, India

Surinder Kumar Mehta Department of Chemistry & Centre of Advanced studies
in Chemistry, Panjab University, Chandigarh, India

University of Ladakh, Ladakh, India
Rashi Miglani D.S.B. Campus, Kumaun University, Nainital, Uttarakhand, India

M. R. Mir College of Temperate Sericulture, Sher-e-Kashmir University of
Agricultural Sciences and Technology of Kashmir, Mirgund, Jammu and
Kashmir, India

Mirtunjai Mishra Department of Physics, Babasaheb Bhimrao Ambedkar
University, Lucknow, India

Tribornee Mitra Jaipur Nuclear Imaging Centre, Jaipur, India

Krishna Mohan Department of Geography, Panjab University Chandigarh,
Chandigarh, India

K. Murali Naik Babasaheb Bhimrao Ambedkar University (A Central University),
Lucknow, U.P, India

Nadiya Mushtaq College of Temperate Sericulture, Sher-e-Kashmir University of
Agricultural Sciences and Technology of Kashmir, Mirgund, Baramulla, Jammu
and Kashmir, India



®

Check for
updates

Sustainable Practices and Circular
Economy in Pharmaceutical Sciences
in India and Abroad

Sumya Pathak, Manisha Pandey, Neha Jain,
Shom Prakash Kushwaha, and Shubhini A. Saraf

Abstract

The limitation of the traditional system emerges in the need for a circular econ-
omy as an alternative approach to acquiring a sustainable practice in pharmaceu-
tical manufacturing. This transition is not only focusing on the expansion of
companies, it also considers the social facets and environmental concerns. This
chapter covers circular economy and sustainable practices acquired by the phar-
maceutical industry with adopting the concept of green synthesis, waste mitiga-
tion, and systematic framework. It concludes that establishing a circular economy
is crucial for shaping international standards and fostering global advancement.
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