Marine
Blomd’rerlols

Edited by :
S e' KWO n KI m Taylor & Francis Group

CRC Press




Marine |
Biomaterials

Characterization, Isolation
and Applications

Colfed by |, b AL
Se-Kwor] ﬁ )\ ‘\‘ L‘i’
:\Lf’ L

llllll

~— ca Raton
CRC Press is an imprint of th
Taylor & Francis Group, al m,



CRC Press

Taylor & Francis Group

6000 Broken Sound Parkway N'W, Suite 300
Boca Raton, FL 33487-2742

© 2013 by Taylor & Francis Group, LLC
CRC Press is an imprint of Taylor & Francis Group, an Informa business

No claim to original U.S. Government works

Printed on acid-free paper
Version Date: 20121220

International Standard Book Number: 978-1-4665-0564-3 (Hardback)

This book contains information obtained from authentic and highly regarded sources. Reasonable efforts have been made to
publish reliable data and information, but the author and publisher cannot assume responsibility for the validity of all materials
or the consequences of their use. The authors and publishers have attempted to trace the copyright holders of all material repro-
duced in this publication and apologize to copyright holders if permission to publish in this form has not been obtained. If any
copyright material has not been acknowledged please write and let us know so we may rectify in any future reprint.

Except as permitted under U.S. Copyright Law, no part of this book may be reprinted, reproduced, transmitted, or utilized in any
form by any electronic, mechanical, or other means, now known or hereafter invented, including photocopying, microfilming,
and recording, or in any information storage or retrieval system, without written permission from the publishers.

For permission to photocopy or use material electronically from this work, please access www.copyright.com (http://www.copy-
right.com/) or contact the Copyright Clearance Center, Inc. (CCC), 222 Rosewood Drive, Danvers, MA 01923, 978-750-8400.
CCCisanot-for-profit organization that provides licensesand registration for a variety of users. For organizations that have been
granted a photocopy license by the CCC, a separate system of payment has been'arranged.

Trademark Notice: Product or corporate names may be trad?{r}a:elis ?r regisfgrg? trademarks, and are used only for identifica-
tion and explanation without intent to infringe. bt RGN (BT,

Library of Congress Cataloging-in-Publication Data

Marine biomaterials : characterization, isolation, and applications / edited by Se-Kwon Kim.
p.; cm.

Includes bibliographical references and index.

ISBN 978-1-4665-0564-3 (alk. paper)

L. Kim, Se-Kwon.

[DNLM: 1. Biocompatible Materials--chemistry. 2. Biocompatible Materials--isolation & purification.
3. Aquatic Organisms--chemistry. 4. Aquatic Organisms--isolation & purification. 5. Biological
Agents--therapeutic use. QT 37]

578.76--dc23 2012049633

Visit the Taylor & Francis Web site at
http://www.taylorandfrancis.com

and the CRC Press Web site at
http://www.crcpress.com



I\/_Icrine
Biomaterials



Preface

Oceans not only consist of water but are also an abundant source of diverse biomaterials
to mankind. Although marine biomaterial is an emerging area of research with significant
applications, its usage is limited due to lack of research. To date, countable specific books
are available for marine biomaterials as per my scientific knowledge. To bridge this gap
and to provide a more comprehensive coverage of marine biomaterials, I decided to com-
pile this literary work. This book presents the development of marine biomaterials and
discusses various topics such as isolation and their characterization as well as applications
from the preliminary research to clinical trials.

The focus of this book, Marine Biomaterials: Characterization, Isolation and Applications, is
to provide an up-to-date coverage of marine biomaterials. The book has been divided into
four major parts:

e Part I: Isolation and Characterization of Marine Biomaterials
Marine biomaterials have a wide range of bioactivity, which can be utilized
only once the isolation and characterization are accomplished in an appropriate
manner. Part I covers the isolation and characterization of marine biomaterials
(bioceramics, biopolymers, fatty acids, toxins and pigments, nanoparticles, and
adhesive materials) and problems associated with them together with probable
solutions for the same.

e Part II: Biological Activities of Marine Biomaterials
Proper characterization ensures further use of the isolated/purified marine bio-
material in different applications. Part II deals mainly with biological applications
of marine-derived biomaterials, for example, health benefits, potential biological
activities of peptides, and biotoxins. In addition, antiviral activity, antidiabetic
properties, and anticoagulant and antl-allerglc effects of marine biomaterials have
also been explored.

e Part III: Biomedical Application of Marine Biomaterials

In recent days, significant development has been achieved with marine-derived
bionanomaterials and nanocomposites in the area of biomedical applications (tissue
engineering and drug delivery), and this is explored in Part IIl. Subsequently,
several subsections deal with marine-derived chitosan and collagen usage in
tissue engineering and scaffolding systems. The applicability of marine bioma-
terials in the drug delivery arena has also been discussed in light of the current
available literature.

e Part IV: Industrial Application of Marine-Derived Biomaterials
Last but not the least, the characterized material must reach the market, but
for that it needs to be scaled up to the pilot plant level, which can be done only
through industrialization. Part IV provides information about this important step
of commercialization of marine biomaterials. This part includes the industrial
application of marine polysaccharides and marine enzymes.

Various experts from around the globe (Europe, India, Asia-Pacific, Australia, Japan, Korea,
and Vietnam) have contributed their knowledge and experience in the form of chapters
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in this book. I strongly believe that this book would provide sufficient knowledge about
marine-derived biomaterials as it covers the key aspects of the majority of available marine
biomaterials for biological and biomedical applications as well as presents techniques for
future isolation of novel materials from the oceanic environment. The book covers a vast
range of information available on isolation, characterization, as well as biological, biomed-
ical, and industrial application of marine biomaterials, all at one place. It is essential read-
ing for the novice and expert in the field of marine biomaterials, marine biotechnology,
chemical sciences, natural products, materials science, pharmaceutical, nutraceuticals, and
biomedical engineering sciences.

Prof. Se-Kwon Kim
Busan, South Korea
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