Medical Device Materials V

Proceedings from the Materials & Processes for Medical Devices Conference
2009
August 10-12, 2009
Minneapolis, MN, USA

Edited by
Dr. Jeremy Gilbert

Sponsored by

INTERNATIONAL

®

The Materials
Information Society

ASM International®
Materials Park, OH 44073-0002
www.asminternational.org



Copyright © 2010
by
ASM International®
All rights reserved

No part of this book may be reproduced, stored in a retrieval system, or transmitted, in any form or by any means,
electronic, mechanical, photocopying, recording, or otherwise, without the written permission of the copyright
owner.

First printing, May 2010

Great care is taken in the compilation and production of this book, but it should be made clear that NO
WARRANTIES, EXPRESS OR IMPLIED, INCLUDING, WITHOUT LIMITATION, WARRANTIES OF
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE, ARE GIVEN IN CONNECTION WITH
THIS PUBLICATION. Although this information is believed to be accurate by ASM, ASM cannot guarantee that
favorable results will be obtained from the use of this publication alone. This publication is intended for use by
persons having technical skill, at their sole discretion and risk. Since the conditions of product or material use are
outside of ASM's control, ASM assumes no liability or obligation in connection with any use of this information. No
claim of any kind, whether as to products or information in this publication, and whether or not based on negligence,
shall be greater in amount than the purchase price of this product or publication in respect of which damages are
claimed. THE REMEDY HEREBY PROVIDED SHALL BE THE EXCLUSIVE AND SOLE REMEDY OF
BUYER, AND IN NO EVENT SHALL EITHER PARTY BE LIABLE FOR SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES WHETHER OR NOT CAUSED BY OR RESULTING FROM THE
NEGLIGENCE OF SUCH PARTY. As with any material, evaluation of the material under end-use conditions prior
to specification is essential. Therefore, specific testing under actual conditions is recommended.

Nothing contained in this book shall be construed as a grant of any right of manufacture, sale, use, or reproduction,
in connection with any method, process, apparatus, product, composition, or system, whether or not covered by
letters patent, copyright, or trademark, and nothing contained in this book shall be construed as a defense against any
alleged infringement of letters patent, copyright, or trademark, or as a defense against liability for such infringement.

Comments, criticisms, and suggestions are invited, and should be forwarded to ASM International.

ISBN-13: 978-1-61503-039-2
ISBN-10: 1-61503-039-5
SAN: 204-7586

ASM International®
Materials Park, OH 44073-0002
www.asminternational.org

Printed in the United States of America

Multiple copy reprints of individual articles are available from Technical Department, ASM International.



PREFACE

This publication, Materials and Processes for Medical Devices, is a compilation
of research that was presented at the ASM International sponsored conference
of the same name held in Minneapolis, Minnesota, August 10-12, 2009.

This was the 5™ MPMD conference presented by ASM to focus on the materials
used in medical devices. This conference brought the perspectives of industrial,
academic, national laboratory and clinical researchers together, seeking to
develop and/or understand materials for medical devices. This focus on real
applications, real devices and real materials issues for medical devices has set
ASM International apart from other materials organizations in the realm of
biomaterials. The focus areas of this conference, including processing, structure
and properties of biomaterials, surfaces of biomaterials, degradation, wear,
fracture and fatigue, etc., are all critical elements of any medical device design
and will continue to be the focus of research into new technologies and materials.

ASM has now established itself as a venue for learning about research on
medical materials used in actual medical devices and the complex interactions at
play between device materials and the biological environment. There are
outstanding papers focused on fabrication, fatigue, corrosion, tissue
biocompatibility, cell-surface interactions, regulatory issues, shape memory
alloys and a host of other cutting edge efforts. This proceeding will provide the
academic translational researcher, the industrial researcher and the regulatory
scientist with state-of-the-art understanding in medical device material
performance and the advancement of new technologies associated with the
manufacture and use of medical devices.
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| would like to thank the organizing committee for their diligent and dedicated
assistance in promoting and developing this conference and in preparing this
publication. | would also like to thank ASM staff for doing an outstanding job at
all stages of this process in assisting and coordinating the conference and these
proceedings. This conference was a success, in part, because of the sponsors
and their efforts, and because of all of the contributors who presented their work.
It is my firm belief that the MPMD conference will see many more successes into
the future as we continue to focus on medical devices and the materials from
which they are made.

Dr. Jeremy Gilbert

Chair, MPMD Organizing Committee

Professor, Department of Biomedical and Chemical Engineering
L.C. Smith College of Engineering and Computer Science
Syracuse Biomaterials Institute

Syracuse University
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