
Antibacterial and Antiviral Functional Materials,
Volume 2



The paper used in this publication meets the minimum requirements of American National Standard for Information
Sciences—Permanence of Paper for Printed Library Materials, ANSI Z39.48n1984. | ISBN 9781713899907 (pod)
Copyright © 2024 American Chemical Society

All Rights Reserved. Reprographic copying beyond that permitted by Sections 107 or 108 of the U.S. Copyright Act
is allowed for internal use only, provided that a per-chapter fee of $40.25 plus $0.75 per page is paid to the Copyright
Clearance Center, Inc., 222 Rosewood Drive, Danvers, MA 01923, USA. Republication or reproduction for sale of pages in
this book is permitted only under license from ACS. Direct these and other permission requests to ACS Copyright Office,
Publications Division, 1155 16th Street, N.W., Washington, DC 20036.
The citation of trade names and/or names of manufacturers in this publication is not to be construed as an endorsement or
as approval by ACS of the commercial products or services referenced herein; nor should the mere reference herein to any
drawing, specification, chemical process, or other data be regarded as a license or as a conveyance of any right or permission
to the holder, reader, or any other person or corporation, to manufacture, reproduce, use, or sell any patented invention or
copyrighted work that may in any way be related thereto. Registered names, trademarks, etc., used in this publication, even
without specific indication thereof, are not to be considered unprotected by law.
PRINTED IN THE UNITED STATES OF AMERICA

Printed from e-media with permission by: 

 

Curran Associates, Inc. 

57 Morehouse Lane 

Red Hook, NY  12571 

 

Email: curran@proceedings.com 

Web: www.proceedings.com 

 

 



Contents

Seyyed Mojtaba Mousavi, Seyyed Alireza Hashemi, Masoomeh Yari Kalashgrani, Iman Zare,
Vahid Rahmanian, Wei-Hung Chiang, and Ebrahim Mostafavi

Ali Bakhshi, Seyed Morteza Naghib, and Navid Rabiee

Amir Modarresi Chahardehi, Mohammad Barati, Iman Zare, and Ebrahim Mostafavi

Garima, Srishti Sharma, Deepak Pal, and Arun Kumar

N. Anwesha, Bibuti B. Sahu, Kalim Deshmukh, and Srikanta Moharana

Arunadevi Natarajan, Kshitij RB Singh, Pooja Singh, Jay Singh, Shyam S. Pandey, and Ravindra
Pratap Singh

Seyed Morteza Naghib, Mahya Bakhshi, Bahar Ahmadi, and Ali Bakhshi

Ayush Badoni, Rupam Sharma, and Jai Prakash

Saraswathi K.A., Geeta Rani B., Sai Bhargava Reddy M., Lasina R., Jayarambabu N.,
Venkateswara Rao K., and Venkatappa Rao T.

Rejithamol R., Hridya P. Kurup, Asok Aparna, and Appukuttan Saritha

Siva Tamilvanan and Ananthakumar Ramadoss

Synthetic Polymers as Antibacterial and Antiviral Agents .��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��1. 1

Antibacterial and Antiviral Nanofibrous Membranes.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��2. 47

Antibacterial and Antiviral Hydrogels .��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��3. 89

Glass and Ceramics-Based Functional Materials for Antibacterial and Antiviral
Applications .��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��

4.
121

Graphene Based Antibacterial and Antiviral Functional Materials .��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��5. 149

Silver Nanoparticles Based Functional Materials for Anti-bacterial and Antiviral
Applications .��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��

6.
185

Gold Nanoparticles Based Antibacterial and Antiviral Functional Materials .��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��7. 221

Titanium Dioxide Based Functional Materials for Antibacterial and Antiviral
Applications .��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��

8.
257

Zinc Oxide-Based Antibacterial and Anti-viral Functional Materials .��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��9. 281

Copper Nanostructures-Based Functional Materials as Antibacterial and Antiviral
Agents.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��

10.
309

Nanomaterial Coatings on Textile Structures for Antibacterial and Antiviral
Applications .��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��

11.
329

���



Poulomi Sengupta

Indexes

Biodegradability, Toxicity, Legal and Commercial Aspects, Safety Issues and
Mitigations, and Environmental and Health Impacts of Antibacterial and Antiviral
Functional Materials .��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��

12.

361

Editors’ Biographies .��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.�� 403

Author Index .��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.�� 407

Subject Index .��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.��.�� 409

����




