
Soft Matter, Biological Materials
and Biomedical Materials – Synthesis,
Characterization and Applications

https://doi.org/10.1557/opl.2011.746 Published online by Cambridge University Press

https://doi.org/10.1557/opl.2011.746


MATERIALS RESEARCH SOCIETY

SYMPOSIUM PROCEEDINGS VOLUME 1301

Soft Matter, Biological Materials

and Biomedical Materials – Synthesis,

Characterization and Applications
Symposium held November 29–December 3, Boston, Massachusetts, U.S.A.

EDITORS

Adam J. Nolte

Rose-Hulman Institute of Technology

Terre Haute, Indiana, U.S.A.

Christopher M. Stafford

National Institute of Standards and Technology

Gaithersburg, Maryland, U.S.A.

Teng Li

University of Maryland

College Park, Maryland, U.S.A.

Pil J. Yoo

Sungkyunkwan University (SKKU)

Suwon, Korea

John Harding

University of Sheffield

Sheffield, United Kingdom

Sheng Lin-Gibson

National Institute of Standards and Technology

Gaithersburg, Maryland, U.S.A.

John Spencer Evans

New York University

New York, New York, U.S.A.

Kiyotaka Shiba

Japanese Foundation for Cancer Research

Tokyo, Japan

Christian Hellmich

Vienna University of Technology (TU Wien)

Vienna, Austria

Ulrike G.K. Wegst

Drexel University

Philadelphia, Pennsylvania, U.S.A.

Markus J. Buehler

Massachusetts Institute of Technology

Cambridge, Massachusetts, U.S.A.

Roger Narayan

University of North Carolina /

North Carolina State University

Chapel Hill, North Carolina, U.S.A.

Peter Kiesel

Palo Alto Research Center

Palo Alto, California, U.S.A.

David Nolte

Purdue University

West Lafayette, Indiana, U.S.A.

Xudong (Sherman) Fan

University of Michigan

Ann Arbor, Michigan, U.S.A.

Martin Zillmann

Millipore Corporation

Bedford, Massachusetts, U.S.A.

Materials Research Society
Warrendale, Pennsylvania

https://doi.org/10.1557/opl.2011.746 Published online by Cambridge University Press

https://doi.org/10.1557/opl.2011.746


CAMBRIDGE UNIVERSITY PRESS

Cambridge, New York, Melbourne, Madrid, Cape Town,
Singapore, São Paulo, Delhi, Tokyo, Mexico City

Cambridge University Press
32 Avenue of the Americas, New York, NY 10013-2473, USA

www.cambridge.org
Information on this title: www.cambridge.org/9781605112787

Materials Research Society
506 Keystone Drive, Warrendale, PA 15086, USA
http://www.mrs.org

� Materials Research Society 2011

This publication is in copyright. Subject to statutory exception
and to the provisions of relevant collective licensing agreements,
no reproduction of any part may take place without the written
permission of Cambridge University Press.

This book has been registered with Copyright Clearance Center, Inc.
For further information please contact the Copyright Clearance Center,
Salem, Massachusetts.

First published 2011

Printed in the United States of America

Single article reprints from this publication are available through
University Microfilms Inc., 300 North Zeeb Road, Ann Arbor, MI 48106, USA

CODEN: MRSPDH

ISBN: 978-1-605-11278-7 Hardback

Cambridge University Press has no responsibility for the persistence or
accuracy of URLs for external or third-party Internet Web sites referred to
in this publication and does not guarantee that any content on such Web sites
is, or will remain, accurate or appropriate.

https://doi.org/10.1557/opl.2011.746 Published online by Cambridge University Press

https://doi.org/10.1557/opl.2011.746


CONTENTS

Preface . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . xi

Materials Research Society Symposium Proceedings . . . . . . . . . . . . . . . . . . xiii

HARNESSING INSTABILITIES IN SOFT MATERIAL FILMS
AND INTERFACES

* Anomalous Behavior of Polystyrene Blends Using Thermally
Induced Surface Wrinkling. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

Jessica M. Torres and Bryan D. Vogt

Sharp Tips from Crumples and Capillary Bridges. . . . . . . . . . . . . . . . . . . . . . 9
Sanjiv Sambandan

BIOMINERALIZATION AND BIOINSPIRED INORGANIC
AND INORGANIC/ORGANIC MATERIALS

* Early Nucleation Events in the Biomineralization
of Calcium Phosphates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17

Baoquan Xie and George Nancollas

Comparison of Demineralized and Deproteinized Bone . . . . . . . . . . . . . . . . 27
Ana B. Castro-Ceseña, Ekaterina Novitskaya,
Po-Yu Chen, M. del Pilar Sánchez-Saavedra,
Gustavo Hirata, and Joanna McKittrick

Investigations into Demineralized Cortical Bone. . . . . . . . . . . . . . . . . . . . . . . 33
Ekaterina Novitskaya, Ana Castro-Ceseña,
Po-Yu Chen, Joshua Vasquez, Robert Urbaniak,
Steve Lee, Gustavo Hirata, and Joanna McKittrick

Characterization of Type B Carbonate Apatite Sintered Bodies . . . . . . . . 39
N. Watanobe, T. Yoshioka, T. Ikoma,
T. Kuwayama, T. Higaki, J.S. Cross, and J. Tanaka

Electroless Synthesis of 1.4 nm Pd and Pt Nanoparticles
on Self-assembled Rosette Nanotubes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45

Rahul Chhabra and Hicham Fenniri

*Invited Paper

v

https://doi.org/10.1557/opl.2011.746 Published online by Cambridge University Press

https://doi.org/10.1557/opl.2011.746


* Molecular Dynamics of Cation Hydration in the Presence
of Carboxylated Molecules: Implications for Calcification . . . . . . . . . . . . . 51

Laura M. Hamm, Adam F. Wallace,
and Patricia M. Dove

Fluorescence of Two-dimensional Patterned Photosynthetic
Proteins onto Gold Surface. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63

Rei A. Furukawa, Shunsuke Yajima, Shinji Nozaki,
Takehisa Dewa, and Mamoru Nango

A Novel Surface Topographical Concept for Bone Implant . . . . . . . . . . . . 67
G. Munir, L. Di Silvio, M.J. Edirisinghe,
W. Bonfield, and J. Huang

MULTISCALE MECHANICS OF HIERARCHICAL BIOLOGICAL,
BIOINSPIRED, AND BIOMEDICAL MATERIALS

From Lignin to Spruce: Poromechanical Upscaling
of Wood Strength . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75

Thomas K. Bader, K. Hofstetter,
Ch. Hellmich, and Josef Eberhardsteiner

Failure Mode Transition in Natural Mineralized Composites . . . . . . . . . . 81
Reza Rabiei, Sacheen Bekah,
and Francois Barthelat

Simulation of the Mechanical Behavior of White Matter
Using a Micromechanics Finite Element Method . . . . . . . . . . . . . . . . . . . . . . 87

Yi Pan, Assimina A. Pelegri,
and David I. Shreiber

Use of Clays Using Ursolic Acid with Anti-inflammatory Activity . . . . . . 93
M.L. Domı́nguez-Patiño, M. Chávez-Castillo,
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PREFACE

Symposium V, “Harnessing Instabilities in Soft Material Films and Interfaces,”

Symposium NN, “Biomineralization and Bioinspired Inorganic and Inorganic/Organic

Materials,” Symposium OO, “Multiscale Mechanics of Hierarchical Biological,

Bioinspried, and Biomedical Materials,” and Symposium PP, “Materials and Sensors for

Biomedical Applications,” were held Nov. 29–Dec. 3 at the 2010 MRS Fall Meeting in

Boston, Massachusetts. This volume contains the joint proceedings based on these four

symposia.

Although organized by separate teams of scientific and engineering researchers,

these symposia explore a common theme of how biological and soft material properties

may be harnessed to build new structural features or elicit useful structural responses,

either to understand the fundamental chemical and mechanical principles, or to design

practical sensors and metrology tools.

Symposium V explored how mechanical instabilities in soft materials may be

utilized to template new engineering designs or to provide novel methods of measuring

interfacial properties that may be difficult to quantify using other means. As such, this

symposium provided a forum for materials scientists and engineers to explore

fundamental principles behind the mechanics of instabilities in soft systems, as well as the

practical applications for such instabilities in fields ranging from surface patterning to

stretchable/flexible electronics.

Symposium NN examined topics related to biomineralization and bioinspired

strategies for templating inorganic and inorganic/organic material hybrids. A key theme

of this work is the use of large organic materials to template larger-scale structural order

by mediating the distribution of material at the molecular and larger crystallite scales.

Because intricate hierarchical structures attainable through biomimetic approaches give

rise to superior or unique properties compared to traditional materials and composites,

these materials are uniquely poised to meet future requirements for more specific

electrical, optical, mechanical and biological property design and control.

Symposium OO focused on both computer simulation and laboratory-based research

from various areas related to mechanics of materials, including molecular mechanics,

micromechanics, continuum methods, multi-scale methods, numerical methods and

experiments. In particular, the mechanical response in biological and bio-replacement

systems at multiple length-scales was considered. In addition, the role of mechanics at the

cellular and tissue level, its medical implications, and the link between genetics and

material properties were discussed.

Symposium PP provided a forum for scientists and engineers active in the fields of

physics, chemistry, biology, materials science, biotechnology, biomedical engineering

and electrical engineering to present recent developments of biosensors and their

applications in biotechnology. A key challenge facing such work is how to adjust

materials properties to enable sophisticated detection schemes in a highly integrated

xi

https://doi.org/10.1557/opl.2011.746 Published online by Cambridge University Press

https://doi.org/10.1557/opl.2011.746


manner. Resulting designs generally incorporate a broad range of materials (noble metals,

ceramics, semiconductors, polymers, etc.) and structures (optical gratings, waveguides,

resonant cavities, MEMS/NEMS, etc.). Challenges in this field are best addressed by

interdisciplinary collaborations and communication between various science and

engineering disciplines. Building such collaborations was a primary goal of all of the

symposia represented in this volume.

The symposium editors would like to thank the staff of Materials Research Society

and Cambridge University Press for making this proceedings volume possible. We also

give thanks to the authors, participants, and reviewers of the proceedings volume. We

hope that this issue becomes a useful resource that signifies the leadership of the

Materials Research Society in these topic areas, and that it might provide a springboard

for future interdisciplinary collaborations to meet the growing challenges of material

design.

Adam Nolte

Kiyotaka Shiba

Roger Narayan

David Nolte

April 2011
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