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PREFACE

Symposium B, “Multifunctional Polymeric and Hybrid Materials,” was held
November 30 — December 5 at the 2014 MRS Fall Meeting in Boston, Massachusetts, USA.

Polymer-based materials offer a vast and enormously flexible platform to provide,
receive, and respond to signals from their environment, and the impressive progress in
this field includes their use to respond to individual or combined chemical, biological and
physical stimuli. In particular, there is an increasing demand for intelligent (self-regulating)
materials that integrate multiple functions within their performance. Such multifunctional
materials often feature hybrid structures, e.g., (nano)composites, blends, fibrillar or multilayer
constructs, and distinct phases separately or synergically contribute to the overall responsive
performance, which is further enhanced by the possibility of a hierarchical organization
of the structural constituents at various length scales (molecular, nano, and micro). The
latter point also encompasses the molecular control of polymer and composite architectures
(dendritic/hyperbranched macromolecules, unimolecular micelles, statistic vs. directed
colloidal aggregation, etc.).

This symposium proceedings volume includes recent advances in the process of achieving
multifunctionality of materials by mimicry of biological structure and interactions, by the
presence of natural or biologically active components, such as enzymes or polymeric prodrugs,
via complex, but controlled physical behavior, e.g., actively moving polymers (shape-memory,
shape-morphing), or by simultaneously performing multiple activities, e.g., interacting with a
biological environment while also imaging it. Additional functions include electrical or thermal
conductivity, redox behavior, (bio)sensing, temperature-dependent behavior, bio-compatibility
and/or controlled degradation, bioresponsive drug delivery and self-healing.

The papers are divided into four sections, representing the principal topics of
Symposium B: (1) Multifunctional Composites, (2) Stimuli-Sensitive Polymers and Gels,
(3) Characterization of Multifunctional Polymer Systems, and (4) Structured Surfaces
and Multilayered Polymers. We thank all authors for their contributions, which span these
topics. We hope that this collection of articles will inspire the readership to participate
in research and facilitate new technology in the challenging and fascinating field of
multifunctional materials.

We kindly acknowledge financial support for this symposium from FEI Deutschland
GmbH, and RSC-Material Horizons, Royal Society of Chemistry.

Andreas Lendlein
Nicola Tirelli

Robert Weiss
Tao Xie

June 2015

https://doi.org/10.1557/0pl.2015.614 Published online by Cambridge University Press


https://doi.org/10.1557/opl.2015.614

MATERIALS RESEARCH SOCIETY SYMPOSIUM PROCEEDINGS

Volume 1717E~ Organic Bioelectronics, 2015, M.R. Abidian, C. Bettinger, R. Owens, D.T. Simon, ISBN 978-
1-60511-694-5

Volume 1718- Multifunctional Polymeric and Hybrid Materials, 2015, A. Lendlein, N. Tirelli, R.A. Weiss,
T. Xie, ISBN 978-1-60511-695-2

Volume 1719E— Medical Applications of Noble Metal Nanoparticles (NMNPs), 2015, X. Chen, H. Duan,
Z. Nie, H-R. Tseng, ISBN 978-1-60511-696-9

Volume 1720E—~ Materials and Concepts for Biomedical Sensing, 2015, X. Fan, L. Liu, E. Park, H. Schmidt,
ISBN 978-1-60511-697-6

Volume 1721E -~  Hard-Soft Interfaces in Biological and Bioinspired Materials—Bridging the Gap between Theory
and Experiment, 2015, J. Harding, D. Joester, R. Kroger, P. Raiteri, ISBN 978-1-60511-698-3

Volume 1722E~ Reverse Engineering of Bioinspired Nanomaterials, 2015, L. Estroff, S-W. Lee, J-M. Nam,
E. Perkins, ISBN 978-1-60511-699-0

Volume 1723E— Plasma Processing and Diagnostics for Life Sciences, 2015, E.R. Fisher, M. Kong, M. Shiratani,
K.D. Weltmann, ISBN 978-1-60511-700-3

Volume 1724E—~  Micro/Nano Engineering and Devices for Molecular and Cellular Manipulation, Simulation and
Analysis, 2015, D.L. Fan, J. Fu, X. Jiang, M. Lutolf, ISBN 978-1-60511-701-0

Volume 1725E~ Emerging 1D and 2D Nanomaterials in Health Care, 2015, P.M. Ajayan, S.J. Koester,
M.R. McDevitt, V. Renugopalakrishnan, ISBN 978-1-60511-702-7

Volume 1726E—~  Emerging Non-Graphene 2D Atomic Layers and van der Waals Solids, 2015, M. Bar-Sadan,
J. Cheon, S. Kar, M. Terrones, ISBN 978-1-60511-703-4

Volume 1727E— Graphene and Graphene Nanocomposites, 2015, J. Jasinski, H. Ji, Y. Zhu, V. Nicolosi, ISBN
978-1-60511-704-1

Volume 1728E—~  Optical Metamaterials and Novel Optical Phenomena Based on Nanofabricated Structures,
2015, Y. Liu, F. Capasso, A. Alv, M. Agio, ISBN 978-1-60511-705-8

Volume 1729 Materials and Technology for Nonvolatile Memories, 2015, P. Dimitrakis, Y. Fujisaki, G. Hu,
E. Tokumitsu, ISBN 978-1-60511-706-5

Volume 1730E— Frontiers in Complex Oxides, 2015, J.D. Baniecki, N.A. Benedek, G. Catalan, J.E. Spanier,
ISBN 978-1-60511-707-2

Volume 1731E~ Oxide semiconductors, 2015, T.D. Veal, O. Bierwagen, M. Higashiwaki, A. Janotti, ISBN 978-
1-60511-708-9

Volume 1732E~ Hybrid Oxide/Organic Interfaces in Organic Electronics, 2015, A. Amassian, J.J. Berry,
M.A. McLachlan, E.L. Ratcliff, ISBN 978-1-60511-709-6

Volume 1733E-  Fundamentals of Organic Semiconductors—Synthesis, Morphology, Devices and Theory,
2015, D. Seferos, L. Kozycz, ISBN 978-1-60511-710-2

Volume 1734E—~  Diamond Electronics and Biotechnology—Fundamentals to Applications, 2015, C-L. Cheng,
D.A.J. Moran, R.J. Nemanich, G.M. Swain, ISBN 978-1-60511-711-9

Volume 1735- Advanced Materials for Photovoltaic, Fuel Cell and Electrolyzer, and Thermoelectric Energy
Conversion, 2015, S.R. Bishop, D. Cahen, R. Chen, E. Fabbri, F.C. Fonseca, D. Ginley, A. Hagfeldt,
S. Lee, J. Liu, D. Mitzi, T. Mori, K. Nielsch, Z. Ren, P. Rodriguez, ISBN 978-1-60511-712-6

Volume 1736E-  Wide-Bandgap Materials for Solid-State Lighting and Power Electronics, 2015, R. Kaplar,
G. Meneghesso, B. Ozpineci, T. Takeuchi, ISBN 978-1-60511-713-3

Volume 1737E— Organic Photovoltaics—Fundamentals, Materials and Devices, 2015, A. Facchetti, ISBN 978-
1-60511-714-0

Volume 1738E— Sustainable Solar-Energy Conversion Using Earth-Abundant Materials, 2015, Y. Li, S. Mathur,
G. Zheng, ISBN 978-1-60511-715-7

Volume 1739E-  Technologies for Grid-Scale Energy Storage, 2015, B. Chalamala, J. Lemmon, V. Subramanian,
Z. Wen, ISBN 978-1-60511-716-4

Volume 1740E—  Materials Challenges for Energy Storage across Multiple Scales, 2015, A. Cresce, ISBN 978-1-
60511-717-1

Volume 1741E Synthesis, Processing and Mechanical Properties of Functional Hexagonal Materials, 2015,
M. Albrecht, S. Aubry, R. Collazo, R.K. Mishra, C-C. Wu, ISBN 978-1-60511-718-8

Volume 1742E— Molecular, Polymer and Hybrid Materials for Thermoelectrics, 2015, A. Carella, M. Chabinyc,
M. Kovalenko, J. Malen, R. Segalman, ISBN 978-1-60511-719-5

Volume 1743E— Materials and Radiation Effects for Advanced Nuclear Technologies, 2015, G. Baldinozzi,
C. Deo, K. Arakawa, F. Djurabekova, S.K. Gill, E. Marquis, F. Soisson, K. Yasuda, Y. Zhang,
ISBN 978-1-60511-720-1

https://doi.org/10.1557/0pl.2015.614 Published online by Cambridge University Press


https://doi.org/10.1557/opl.2015.614

MATERIALS RESEARCH SOCIETY SYMPOSIUM PROCEEDINGS

Volume 1744—

Volume 1745E —

Volume 1746E —

Volume 1747E —

Volume 1748E —

Volume 1749E —

Volume 1750E —
Volume 1751E —

Volume 1752—

Volume 1753E—

Volume 1754

Volume 1755E—

Volume 1756E—

Volume 1757E—

Volume 1758E—

Volume 1759E—

Volume 1760E—

Volume 1761E~

Volume 1762E—

Volume 1763E—

Volume 1764—

Volume 1765—

Volume 1766—

Volume 1767—

Volume 1768E—

Volume 1769E—

Scientific Basis for Nuclear Waste Management XXXVIII, 2015, S. Gin, R. Jubin, J. Matyas,
E. Vance, ISBN 978-1-60511-721-8

Materials as Tools for Sustainability, 2015, J. Abelson, C-G. Grangqvist, E. Traversa, ISBN 978-
1-60511-722-5

Nanomaterials for Harsh Environment Sensors and Related Electronic and Structural
Components—Design, Synthesis, Characterization and Utilization, 2015, P-X. Gao, P. Ohodnicki,
L. Shao, ISBN 978-1-60511-723-2

Flame and High-Temperature Synthesis of Functional Nanomaterials—Fundamentals and
Applications, 2015, E. Kruis, R. Maric, S. Tse, K. Wegner, X. Zheng, ISBN 978-1-60511-724-9
Semiconductor Nanocrystals, Plasmonic Metal Nanoparticles, and Metal-Hybrid Structures,
2015, M. Kuno, S. Ithurria, P. Nagpal, M. Pelton, ISBN 978-1-60511-725-6

3D Mesoscale Architectures—Synthesis, Assembly, Properties and Applications, 2015, H.J. Fan,
S. Jin, M. Knez, B. Tian, ISBN 978-1-60511-726-3

Directed Self-Assembly for Nanopatterning, 2015, D.J.C. Herr, ISBN 978-1-60511-727-0
Semiconductor Nanowires—Growth, Physics, Devices and Applications, 2015, G. Koblmueller,
ISBN 978-1-60511-728-7

Carbon Nanotubes—Synthesis, Properties, Functionalization, and Applications, 2015, P.T. Araujo,
A.D. Franklin, Y.A. Kim, M. Krueger, ISBN 978-1-60511-729-4

Mathematical and Computational Aspects of Materials Science, 2015, C. Calderer, R. Lipton,
D. Margetis, F. Otto, ISBN 978-1-60511-730-0

State-of-the-Art Developments in Materials Characterization, 2015, R. Barabash, L.G. Benning,
A. Gene, Y. Kim, A. Lereu, D. Li, U. Lienert, K.D. Liss, M. Ohnuma, O. Ovchinnikova,

A. Passian, J.D. Rimer, L. Tetard, T. Thundat, R. Zenobi, V. Zorba, ISBN 978-1-60511-731-7
Scaling Effects on Plasticity—Synergy between Simulations and Experiments, 2015, S. Van
Petegem, P. Anderson, L. Thilly, S.R. Niezgoda, ISBN 978-1-60511-732-4

Informatics and Genomics for Materials Development, 2015, A. Dongare, C. Draxl, K. Persson,
ISBN 978-1-60511-733-1

Structure-Property Relations in Amorphous Solids, 2015, E. Ma, J. Mauro, M. Micoulaut, Y. Shi,
ISBN 978-1-60511-734-8

Recent Advances in Reactive Materials, 2015, D. Adams, E. Dreizin, H.H. Hng, K. Sullivan,
ISBN 978-1-60511-735-5

Bridging Scales in Heterogeneous Materials, 2015, H.B. Chew, Y. Gao, S. Xia, P. Zavattieri,
ISBN 978-1-60511-736-2

Advanced Structural and Functional Intermetallic-Based Alloys, 2015, 1. Baker, M. Heilmaier,
K. Kishida, M. Mills, S. Miura, ISBN 978-1-60511-737-9

Hierarchical, High-Rate, Hybrid and Roll-to-Roll Manufacturing, 2015, M.D. Poliks,

T. Blaudeck, ISBN 978-1-60511-738-6

Undergraduate Research in Materials Science—Impacts and Benefits, 2015, D.F. Bahr,

ISBN 978-1-60511-739-3

Materials for Biosensor Applications, 2015, R. Narayan, S.M. Reddy, T.R.L.C. Paixdo, ISBN
978-1-60511-740-9

Advances in Artificial Photosynthesis: Materials and Devices, 2015, H.A. Calderon, O. Solarza-
Feria, P. Yang, C. Kisielowki, ISBN 978-1-60511-741-6

Advanced Structural Materials—2014, 2015, J. Lopez-Cuevas, F.C. Robles-Hernandez,

A. Garcia-Murillo, ISBN 978-1-60511-742-3

Structural and Chemical Characterization of Metals, Alloys, and Compounds—2014, 2015,

A. Contreras Cuevas, R. Campos, R. Esparza Muiioz, ISBN 978-1-60511-743-0

New Trends in Polymer Chemistry and Characterization—2014, 2015, L. Fomina, G. Cedillo
Valverde, M.P. Carredn Castro, J.A. Olivares, ISBN 978-1-60511-744-7

Concrete with smart additives and supplementary cementitious materials to improve durability
and sustainability of concrete structures, 2015, L.E. Rendon-Diaz-Miron, L.M. Torres-Guerra,
D.A. Koleva, ISBN 978-1-60511-745-4

Materials for Nuclear Applications, 2015, A. Diaz Sanchez, E. Lopez Honorato, ISBN 978-1-
60511-746-1

Prior Materials Research Symposium Proceedings available by contacting Materials Research Society

https://doi.org/10.1557/0pl.2015.614 Published online by Cambridge University Press


https://doi.org/10.1557/opl.2015.614

	C1.pdf
	opl_half-titlepage.pdf
	opl_titlepage.pdf
	opl_copyrightpage.pdf
	opl_toc.pdf
	opl_preface.pdf
	opl_symp-Proc-Listing.pdf



