Editors SAURA C. SAHU | DANIEL A. CASCIANO

Nanotoxicity

From In Vivo and In Vitro Models to Health Risks




Nanotoxicity

From In Vivo and In Vitro Models to
Health Risks

Editors

SAURA C. SAHU
US Food and Drug Administration, Laurel, MD, USA

and

DANIEL A. CASCIANO

Department for Applied Science, University of Arkansas at Little Rock,
Little Rock, AR, USA

LILNNIN

E2009003756

F)WILEY

A John Wiley and Sons, Ltd., Publication



This edition first published 2009
© 2009 John Wiley & Sons, Ltd

Registered office
John Wiley & Sons Ltd, The Atrium, Southern Gate, Chichester, West Sussex, PO19 8SQ, United Kingdom

For details of our global editorial offices, for customer services and for information about how to apply for permission to reuse
the copyright material in this book please see our website at www.wiley.com.

The right of the author to be identified as the author of this work has been asserted in accordance with the Copyright, Designs
and Patents Act 1988.

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or transmitted, in any form or by
any means, electronic, mechanical, photocopying, recording or otherwise, except as permitted by the UK Copyright, Designs
and Patents Act 1988, without the prior permission of the publisher.

Wiley also publishes its books in a variety of electronic formats. Some content that appears in print may not be available in
electronic books.

Designations used by companies to distinguish their products are often claimed as trademarks. All brand names and product
names used in this book are trade names, service marks, trademarks or registered trademarks of their respective owners. The
publisher is not associated with any product or vendor mentioned in this book. This publication is designed to provide accurate
and authoritative information in regard to the subject matter covered. It is sold on the understanding that the publisher is not
engaged in rendering professional services. If professional advice or other expert assistance is required, the services of a
competent professional should be sought.

The publisher and the author make no representations or warranties with respect to the accuracy or completeness of the
contents of this work and specifically disclaim all warranties, including without limitation any implied warranties of fitness for
a particular purpose. This work is sold with the understanding that the publisher is not engaged in rendering professional
services. The advice and strategies contained herein may not be suitable for every situation. In view of ongoing research,
equipment modifications, changes in governmental regulations, and the constant flow of information relating to the use of
experimental reagents, equipment, and devices, the reader is urged to review and evaluate the information provided in the
package insert or instructions for each chemical, piece of equipment, reagent, or device for, among other things, any changes in
the instructions or indication of usage and for added warnings and precautions. The fact that an organization or Website is
referred to in this work as a citation and/or a potential source of further information does not mean that the author or the
publisher endorses the information the organization or Website may provide or recommendations it may make. Further, readers
should be aware that Internet Websites listed in this work may have changed or disappeared between when this work was
written and when it is read. No warranty may be created or extended by any promotional statements for this work. Neither the
publisher nor the author shall be liable for any damages arising herefrom.

Library of Congress Cataloging-in-Publication Data

Nanotoxicity : in vivo and in vitro models to health risks / editors, Saura C. Sahu and Daniel Casciano.
p;cm.

Includes bibliographical references and index.

ISBN 978-0-470-74137-5 (cloth : alk. paper)
1. Nanostructured materials-Toxicology. 2. Toxicity testing. I. Sahu, Saura C. I Casciano, Daniel.

[DNLM: 1. Nanostructures—toxicity. 2. Models, Animal. 3. Nonotechnology. 4. Risk Assessment.
QT 36.5 N1879 2009]

RA1270.N36.N357 2009

338.4'76205-dc22

2009025916

A catalogue record for this book is available from the British Library.

ISBN 978-0-470-74137-5 (H/B)

Set in 10/12pt Times by Aptara Inc., New Delhi, India
Printed and bound in Great Britain by CPI Antony Rowe, Chippenham, Wiltshire



Nanotoxicity



Dedicated to

My parents, Gopinath and Ichhamani, for their gift of life, love and
living examples

My wife, Jharana, for her life-long friendship, love and support
My children, Megha, Sudhir and Subir, for their love and care

Saura C. Sahu



Preface

Nanotechnology is a rapidly developing, emerging branch of modern technology. This new
technology deals with materials of extremely small size, generally in the range of nanome-
tres. The nanomaterials, with their extremely small size and high surface area associated
with greater strength, stability, chemical and biological activity, find their wide range of
applications in a variety of products in modern society. They are used in rapidly increasing
nanoproducts, nanodevices, electronics, diagnostics and drug delivery systems. They are
present in a variety of consumer products such as foods, drugs, cosmetics, food colour
additives, food containers, paints and surface coatings. This trend is expected to result in
an ever-increasing presence of nanoparticles in the human environment. Because of their
extremely small size they are capable of entering the human body by inhalation, inges-
tion, skin penetration, intravenous injections and medical devices, and have the potential
to interact with intracellular macromolecules. Because of their greater stability they are
anticipated to remain in the body and in the environment for long periods of time. However,
information on their potential adverse health effects is very limited at the present time. It
is not known at what concentration or size they can exhibit toxicity. Therefore, there are
obvious public safety concerns. This has led to the initiation of a new research discipline
commonly known as nanotoxicology.

The main purpose of this book is to assemble up-to-date, state-of-the-art toxicological
information on nanomaterials presented by recognized experts in a single edition. There-
fore, it is an authoritative source of current knowledge in this area of research. The book is
designed primarily for research scientists currently engaged in this field. However, it should
be of interest to a variety of scientific disciplines including toxicology, genetics, medicine
and pharmacology, as well as drug and food and material sciences. Also, it should be of
interest to federal regulators and risk assessors of drug, food, environment and consumer
products.



xii  Preface

Nanotoxicology is an emerging new multidisciplinary field of science, and therefore there
is a risk of change in its rapid development in the near future. However, its fundamental
concepts and ideas as well as the experimental data are not going to change. For years to
come this book will be a very valuable reference source to students and investigators in
this research field to guide them in their future work.

Saura C. Sahu and Daniel A. Casciano
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