Scopus

Documents

Mhd Razali, M.N., Ruzlan, N.N., Sufian, A.H.

Carbon Nanotube-Reinforced Polymer Composites for Biomedical Applications
(2024) Springer Proceedings in Materials, 40, pp. 255-264.

DOI: 10.1007/978-981-99-9848-7_23

Faculty of Manufacturing and Mechatronic Engineering Technology, Universiti Malaysia Pahang Al-Sultan Abdullah, Pahang,
Pekan, 26600, Malaysia

Funding details

Correspondence Address
Mhd Razali M.N.; Faculty of Manufacturing and Mechatronic Engineering Technology, Pahang, Malaysia; email:
mnizar@umpsa.edu.my

Publisher: Springer

ISSN: 26623161

Language of Original Document: English
Abbreviated Source Title: Springer. Proc. Mater.
2-s2.0-85189176850

Document Type: Book Chapter

Publication Stage: Final

Source: Scopus

ELSEVIER Copyright © 2024 Elsevier B.V. All rights reserved. Scopus® is a registered
trademark of Elsevier B.V. & _RELX Group™



Springer Proceedings in Materials

Radhiyah Abd. Aziz
Zulhelmi Ismall

A. K. M. Asif Igbal
Irfan Ahmed Editors

Intelligent
Manufacturing

and Mechatronics

Selected Articles from iM3F 2023, 7-8
August, Pekan, Malaysia

@ Springer




Springer Proceedings in Materials

Volume 40

Series Editors

Arindam Ghosh, Department of Physics, Indian Institute of Science, Bengaluru,
India

Daniel Chua, Department of Materials Science and Engineering, National
University of Singapore, Singapore, Singapore

Flavio Leandro de Souza, Universidade Federal do ABC, Sao Paulo, Sdo Paulo,
Brazil

Oral Cenk Aktas, Institute of Material Science, Christian-Albrechts-Universitit zu
Kiel, Kiel, Schleswig-Holstein, Germany

Yafang Han, Beijing Institute of Aeronautical Materials, Beijing, Beijing, China

Jianghong Gong, School of Materials Science and Engineering, Tsinghua
University, Beijing, Beijing, China

Mohammad Jawaid , Laboratory of Biocomposite Technology, INTROP,
Universiti Putra Malaysia, Serdang, Selangor, Malaysia


https://orcid.org/0000-0001-5348-5740

Springer Proceedings in Materials publishes the latest research in Materials
Science and Engineering presented at high standard academic conferences and
scientific meetings. It provides a platform for researchers, professionals and
students to present their scientific findings and stay up-to-date with the development
in Materials Science and Engineering. The scope is multidisciplinary and ranges
from fundamental to applied research, including, but not limited to:

Structural Materials

Metallic Materials

Magnetic, Optical and Electronic Materials
Ceramics, Glass, Composites, Natural Materials
Biomaterials

Nanotechnology

Characterization and Evaluation of Materials
Energy Materials

Materials Processing

To submit a proposal or request further information, please contact one of our
Springer Publishing Editors according to your affiliation:

European countries: Mayra Castro (mayra.castro@springer.com)

India, South Asia and Middle East: Priya Vyas (priya.vyas @springer.com)

South Korea: Smith Chae (smith.chae @springer.com)

Southeast Asia, Australia and New Zealand: Ramesh Nath Premnath (ramesh.
premnath @springer.com)

The Americas: Michael Luby (michael.luby @springer.com)

China and all the other countries or regions: Mengchu Huang (mengchu.huang @
springer.com)

This book series is indexed in SCOPUS and EI Compendex database.


mailto:mayra.castro@springer.com
mailto:priya.vyas@springer.com
mailto:smith.chae@springer.com
mailto:ramesh.premnath@springer.com
mailto:ramesh.premnath@springer.com
mailto:michael.luby@springer.com
mailto:mengchu.huang@springer.com
mailto:mengchu.huang@springer.com

Radhiyah Abd. Aziz - Zulhelmi Ismail -
A. K. M. Asif Igbal - Irfan Ahmed
Editors

Intelligent Manufacturing
and Mechatronics

Selected Articles from iM3F 2023, 7-8
August, Pekan, Malaysia

@ Springer



Editors

Radhiyah Abd. Aziz Zulhelmi Ismail

Faculty of Manufacturing and Mechatronic Faculty of Manufacturing and Mechatronic
Engineering Technology Engineering Technology

Universiti Malaysia Pahang Al-Sultan Universiti Malaysia Pahang Al-Sultan
Abdullah Abdullah

Pekan, Pahang, Malaysia Pekan, Pahang, Malaysia

A. K. M. Asif Igbal Irfan Ahmed

Department of Mechanical, Materials Department of Physics

and Manufacturing Engineering Government College Balakot
University of Nottingham Ningbo China Khyber Pakhtunkhwa, Pakistan
Ningbo, China

ISSN 2662-3161 ISSN 2662-317X  (electronic)

Springer Proceedings in Materials

ISBN 978-981-99-9847-0 ISBN 978-981-99-9848-7 (eBook)

https://doi.org/10.1007/978-981-99-9848-7

© 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

Paper in this product is recyclable.


https://doi.org/10.1007/978-981-99-9848-7

Preface

The fourth edition forum of the Innovative Manufacturing, Mechatronics and Mate-
rials Forum 2023 (iM3F 2023) organized by Universiti Malaysia Pahang Al-Sultan
Abdullah through its Faculty of Manufacturing and Mechatronic Engineering Tech-
nology was held on 7 and 8 August 2023. The main field focuses on Manufacturing,
Mechatronics as well as Materials.

About 95 submissions were received during iM3F 2023 and were reviewed
in a single-blind manner, and 48 papers were advocated by the reviewers to be
published in this Springer Proceedings of Materials. The editors would like to
express their gratitude to all the authors who submitted their papers. The paper
published in this proceeding has been thoroughly reviewed by the appointed tech-
nical review committee which consists of various experts in the field of materials
and manufacturing engineering.

The conference had brought a new outlook on cutting-edge issues shared through
keynote speeches by Assoc. Prof. Ir. Dr. Haji Nik Mohd Zuki Nik Mohamed, Prof.
Eng Hwa Yap and Prof. Gian Antonio Susto.

Finally, the editors hope that readers find this volume informative as we thank
Springer Proceedings in Materials for undertaking this volume publication. We also
would like to thank the conference organization staff and the international program
committees’ members for their hard work.

Pekan, Pahang, Malaysia Radhiyah Abd. Aziz
November 2022 Zulhelmi Ismail
A. K. M. Asif Igbal

Irfan Ahmed
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Abstract

The utilization of carbon nanotube-reinforced polymer composites (CNT-RPCs) has been
recognized as a significant breakthrough in the field of material science, owing to their
exceptional amalgamation of characteristics. The incorporation of carbon nanotubes
(CNTs) into a polymer matrix results in a composite material that combines the notable
mechanical strength, electrical conductivity, and thermal stability exhibited by CNTs with
the inherent flexibility of polymers. The process of integration leads to the development of
improved composite materials that are suitable for a wide range of applications, and
possess the ability to modify their properties according to specific application
requirements. CNT-RPCs have established a distinct position within the field of
biomedicine, specifically in the domains of bone implantation, tissue engineering,
regenerative medicine, and drug delivery. These cells offer notable benefits including
biocompatibility, electrical conductivity, and efficient drug distribution. Moreover, the
incorporation of carbon nanotubes (CNTSs) into polymers has demonstrated significant
advancements in the fields of electronics, aerospace, and medicine. Cutting-edge modeling

techniques utilizing deep learning are currently being implemented to enhance and


Highlight


optimize these composite materials. The present analysis provides an in-depth exploration
of the advancement, attributes, and utilization of carbon nanotube-reinforced polymer
composites (CNT-RPCs) in the field of biomedicine. Notably, recent advancements,

obstacles, and prospects pertaining to this revolutionary material are emphasized.
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