PROGRESS IN BIOMEDICAL OPTICS AND IMAGING

Vol. 8, No. 27

Plasmonics in Biology
and Medicine IV

Tuan Vo-Dinh
Joseph R. Lakowicz
Editors

23 January 2007
San Jose, Cadlifornia, USA

Sponsored and Published by
SPIE—The International Society for Optical Engineering

Volume 6450
/N . .
@ The International Society
for Optical Engineering
Proceedings of SPIE—The International Society for Optical Engineering, 9780819465634, v. 6450

SPIE is an international technical society dedicated to advancing engineering and scientific
applications of optical, photonic, imaging, electronic, and optoelectronic technologies.



The papersincluded in this volume were part of the technical conference cited on the cover and title
page. Papers were selected and subject to review by the editors and conference program
committee. Some conference presentations may not be available for publication. The papers
published in these proceedings reflect the work and thoughts of the authors and are published herein
as submitted. The publisher is not responsible for the validity of the information or for any outcomes
resulting from reliance thereon.

Please use the following format to cite material from this book:
Author(s), "Title of Paper," in Plasmonics in Biology and Medicine IV, edited by Tuan Vo-Dinh, Joseph
R. Lakowicz, Proceedings of SPIE Vol. 6450 (SPIE, Belingham, WA, 2007) Article CID Number.

ISSN 1605-7422
ISBN 9780819465634

Published by

SPIE—The International Society for Optical Engineering

P.O. Box 10, Belingham, Washington 98227-0010 USA
Telephone 1 360/676-3290 (Pacific Time) - Fax 1 360/647-1445
http://www.spie.org

Copyright © 2007, The Society of Photo-Optical Insfrumentation Engineers

Copying of material in this book for internal or personal use, or for the internal or personal use of
specific clients, beyond the fair use provisions granted by the U.S. Copyright Law is authorized by SPIE
subject to payment of copying fees. The Transactional Reporting Service base fee for this volume is
$18.00 per article (or portion thereof), which should be paid directly to the Copyright Clearance
Center (CCC), 222 Rosewood Drive, Danvers, MA 01923. Payment may also be made electronically
through CCC Online at http://www.copyright.com. Other copying for republication, resale,
advertising or promotion, or any form of systematic or multiple reproduction of any material in this
book is prohibited except with permission in writing from the publisher. The CCC fee code is 1605-
7422/07/$18.00.

Printed in the United States of America.



Contents

Vii Conference Committee

SESSION 1 PLASMONICS AND SERS

645002 Theory of surface-enhanced Raman scattering from a molecule adsorbed on a cluster of
metallic nanoparticles and nanoshells [6450-01]
J. Bonner, San Jose State Univ. (USA); R. B. Murphy, Univ. of California, Davis (USA); K. Aryq,
San Jose State Univ. (USA)

645003 Application of surface-enhanced Raman toward the detection of cell membrane proteins
[6450-02]
L-L. Tay, Q. Hu, M. Noestheden, J. P. Pezacki, National Research Council Canada
(Canada)

SESSION 2 PLASMONICS AND FLUORESCENCE

645006 A fluorescence biochip with a plasmon active surface [6450-06]
D. R. Matthews, H. D. Summers, K. Njoh, S. Chappell, R. Erringfon, P. Smith, Cardiff Univ.
(United Kingdom); |. Pope, P. Barber, B. Vojnovic, Gray Cancer Institute, Mount Vernon
Hospital (United Kingdom); S. Ameer-Beg, King's College Hospital (United Kingdom)

645007 Microwave-accelerated plasmonics: application to ulirafast and ultrasensitive clinical
assays [6450-07]
K. Aslan, M. J. R. Previte, Y. Zhang, Univ. of Maryland Biotechnology Institute (USA);
C. D. Geddes, Univ. of Maryland Biotechnology Institute (USA) and Univ. of Maryland
School of Medicine (USA)

64500A Toward the standing wave surface plasmon resonance fluorescence microscopy [6450-10]
E. Chung, Harvard-MIT Division of Health Sciences and Technology (USA); W. T. Tang,
National Univ. of Singapore (Singapore); Y.-H. Kim, Massachusetts Institute of Technology
(USA); C. J. R. Sheppard, National Univ. of Singapore (Singapore); P. T. C. So, Massachusetts
Institute of Technology (USA)

Pagination: Proceedings of SPIE follow an e-First publication model, with papers published first online and then in print and on
CD-ROM. Papers are published as they are submitted and meet publication criteria. A unique, consistent, permanent citation
identifier (CID) number is assigned to each article atf the time of the first publication. Utilization of CIDs allows articles to be fully
citable as soon they are published online, and connects the same identifier to all online, print, and electronic versions of the
publication.

SPIE uses a six-digit CID article numbering system in which:

* The first four digits correspond to the SPIE volume number.

* The last two digits indicate publication order within the volume using a Base 36 numbering system employing both numerals
and letters. These two-number sets start with 00, 01, 02, 03, 04, 05, 06, 07, 08, 09, OA, 0B ... 0Z, followed by 10-1Z, 20-2Z, etc.

The CID number appears on each page of the manuscript. The complete citation is used on the first page, and an
abbreviated version on subsequent pages.



SESSION 3

ADVANCED PLASMONICS STRUCTURES AND SYSTEMS

64500D

64500F

SESSION 4

Optimal plasmonic focusing with radial polarization [6450-13]
W. Chen, Q. Zhan, Univ. of Dayton (USA)

A novel microlens arrays coupler of surfface plasmon resonance for biochemical
applications [6450-15]

N.-F. Chiu, Y.-H. Ho, K.-Y. Chen, J.-H. Lee, National Taiwan Univ. (Taiwan); M.-K. Wei,
National Dong Hwa Univ. (Taiwan); C.-W. Lin, National Taiwan Univ. (Taiwan)

SURFACE PLASMON RESONANCE SYSTEMS AND APPLICATIONS |

64500G

64500H

645001

64500J

SESSION 5

Plasmon resonance enhancement of nonlinear properties of amino acids [6450-16]
R. E. de Araujo, D. Rativa, A. S. L. Gomes, Federal Univ. of Pernambuco (Brazil)

Effect of metallic nanowires on the sensitivity enhancement of surface plasmon resonance
biosensors [6450-17]

K. M. Byun, Seoul National Univ. (South Korea); S. J. Yoon, D. Kim, Yonsei Univ. (South Korea);
S. J. Kim, Seoul National Univ. (South Korea)

Multispectral imaging of a biochip based on surface plasmon resonance and integration
of chromophores [6450-19]

M. Nakkach, Lab. de Spectroscopie Atomic Moléculaire et Application, FST (Tunisia) and
Lab. Charles Fabry de I'Institut d'Optique, CNRS, Univ. Paris-Sud (France); P. Lecaruyer,

F. Bardin, Lab. Charles Fabry de I'Institut d'Optique, CNRS, Univ. Paris-Sud (France);

J. Sakly, Institut National des Sciences Appliquées et de Technologie (Tunisia);

Z. Ben Lakhdhar, Lab. de Spectroscopie Atomic Moléculaire et Application, FST (Tunisia);
M. Canva, Lab. Charles Fabry de I'Institut d’Optique, CNRS, Univ. Paris-Sud (France)

Integrated surface plasmon resonance sensor with periodic nanostructures for sensitivity
enhancement [6450-20]

Z. Khalid, X. Hoa, C. Alleyne, M. Tabrizian, McGill Univ. (Canada); J. Beauvais, P. Charette,
Univ. of Sherbrooke (Canadal); N. A. Nicorovici, R. C. McPhedran, Univ. of Sydney
(Australia); A. G. Kirk, McGill Univ. (Canada)

SURFACE PLASMON RESONANCE SYSTEMS AND APPLICATIONS II

64500K

64500L

64500N

A surface plasmon phase imaging system with subwavelength grating [6450-21]
Y.-D. Su, L.-Y. Yu, C. Y. Lin, C.-W. Chang, S.-J. Chen, National Cheng Kung Univ. (Taiwan)

Surface plasmon resonance biosensors with subwavelength grating waveguide [6450-22]
C.-Y. Lin, National Cheng Kung Univ. (Taiwan); F.-C. Chien, National Cenfral Univ. (Taiwan);
L.-Y. Yu, C.-W. Chang, K.-C. Chiu, S.-J. Chen, National Cheng Kung Univ. (Taiwan)

Surface plasmon resonance spectro-imaging sensor and associated data processing for
biomolecular surface interaction characterization [6450-24]

F. Bardin, A. Bellemain, G. Roger, M. Canva, Lab. Charles Fabry de I'Institut d'Opftique,
CNRS, Univ. Paris-Sud (France)



POSTER SESSION

645000

64500P

64500R

645003

64500T

64500U

Spatial analysis of a microbead using surface plasmon resonance coupled fluorescence
[6450-18]
S.J. Yoon, D. Kim, Yonsei Univ. (South Korea)

Impact of surface roughness on the sensitivity enhancement of a nanowire-based surface
plasmon resonance biosensor [6450-25]

K. M. Byun, Seoul National Univ. (South Korea); S. J. Yoon, D. Kim, Yonsei Univ. (South Korea);
S. J. Kim, Seoul National Univ. (South Korea)

Investigating the structural changes of B-amyloid peptide aggregation using attenuated-
total-reflection surface-enhanced Raman spectroscopy [6450-27]

K.-C. Chiu, L.-Y. Yu, National Cheng Kung Univ. (Taiwan); J.-N. Yih, National Kaohsiung Univ.
of Applied Science (Taiwan); S.-J. Chen, National Cheng Kung Univ. (Taiwan)

Interferometric surface plasmon resonance based on low-cost grating substrates [6450-28]
N. Sedoglavich, R. Kinnemeyer, S. R. Talele, The Univ. of Waikato (New Zealand);
J. C. Sharpe, HortResearch (New Zealand)

Noninvasive noble metal nanoparticle arrays for surface-enhanced Raman spectroscopy
of proteins [6450-29]
O. Inya-Agha, R. J. Forster, T. E. Keyes, Dublin City Univ. (Ireland)

Electrodeposited noble metal SERS: control of single nanoparticle size and control of array

interparticle spacing [6450-30]
E. Sheridan, O. Inya-Agha, T. Keyes, R. Forster, Dublin City Univ. (Ireland)

Author Index






Conference Committee

Symposium Chairs

James G. Fujimoto, Massachusetts Institute of Technology (USA)

R. Rox Anderson, Wellman Center for Photomedicine (USA),
Massachusetts General Hospital (USA), and Harvard School of Medicine
(USA)

Program Track Chairs

Paras Prasad, State University of New York, Buffalo (USA)
Dan V. Nicolau, The University of Liverpool (United Kingdom)

Conference Chairs

Tuan Vo-Dinh, Duke University (USA)
Joseph R. Lakowicz, University of Maryland, Baltimore (USA)

Program Committee

Albert C. Boccara, Ecole Supérieure de Physique et de Chimie Industrielles
(France)

Bruce S. Dunn, University of California, Los Angeles (USA)

Chris D. Geddes, University of Maryland, Baltimore (USA)

Zygmunt K. Gryczynski, University of North Texas (USA)

Naomi J. Halas, Rice University (USA)

Boris Mizaikoff, Georgia Institute of Technology (USA)

Shuming Nie, Emory University (USA)

Ali Serpengizel, Koc University (Turkey)

Weihong Tan, University of Florida (USA)

Andrew Taton, University of Minnesota (USA)

Richard P. Van Duyne, Northwestern University (USA)

Jeffrey I. Zink, University of California, Los Angeles (USA)

Session Chairs
1 Plasmonics and SERS
Tuan Vo-Dinh, Duke University (USA)

2 Plasmonics and Fluorescence
Tuan Vo-Dinh, Duke University (USA)

3 Advanced Plasmonics Structures and Systems
Steven Blair, The University of Utah (USA)

vii



4 Surface Plasmon Resonance Systems and Applications |
Jorg Enderlein, Forschungszentrum JUlich GmbH (Germany)

5 Surface Plasmon Resonance Systems and Applications |l
Chris D. Geddes, University of Maryland, Baltimore (USA)

viii



