PROGRESS IN BIOMEDICAL OPTICS AND IMAGING

Vol. 15 No. 8

Frontiers in Biological Detection:
From Nanosensors to Systems VI

Benjamin L. Miller
Philippe M. Fauchet
Brian T. Cunningham
Editors

1-2 February 2014
San Francisco, California, United States

Sponsored and Published by
SPIE

Volume 8933

Proceedings of SPIE, 1605-7422, V. 8933

SPIE is an international society advancing an interdisciplinary approach to the science and application of light.

Frontiers in Biological Detection: From Nanosensors to Systems VI,
edited by Benjamin L. Miller, Philippe M. Fauchet, Brian T. Cunningham, Proc. of SPIE
Vol. 8933, 893301 - © 2014 SPIE - CCC code: 1605-7422/14/$18 - doi: 10.1117/12.2053614

Proc. of SPIE Vol. 8933 893301-1



The papers included in this volume were part of the technical conference cited on the cover and
fitle page. Papers were selected and subject to review by the editors and conference program
commiftee. 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 Frontiers in Biological Detection: From Nanosensors to Systems VI,
edited by Benjamin L. Miller, Philippe M. Fauchet, Brian T. Cunningham, Proceedings of SPIE
Vol. 8933 (SPIE, Bellingham, WA, 2014) Article CID Number.

ISSN: 1605-7422
ISBN: 9780819498465

Published by

SPIE

P.O. Box 10, Bellingham, Washington 98227-0010 USA
Telephone +1 360 676 3290 (Pacific Time) - Fax +1 360 647 1445
SPIE.org

Copyright © 2014, Society of Photo-Opfical 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 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
1605-7422/14/$18.00.

Printed in the United States of America.

Publication of record for individual papers is online in the SPIE Digital Library.

SPIE &
Digital Liorary

SPIEDigitallibrary.org

Paper Numbering: 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 at the time of the first publication. Utilization of CIDs allows articles to be
fully citable as soon as 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. Numbers in the index correspond to
the last two digits of the six-digit CID Number.

Proc. of SPIE Vol. 8933 893301-2



Contents

v Conference Committee
SESSION 1 FIBERS AND INTERFEROMETRY
8933 02 Understanding and mitigating DNA induced corrosion in porous silicon based biosensors
[8933-12]
Y. Zhao, J. L. Lawrie, P. E. Laibinis, S. M. Weiss, Vanderbilt Univ. (United States)
8933 03 Biosensing platform with tapered optical microfibers: new results [8933-2]
B. J. King, I. Idehenre, P. E. Powers, J. W. Haus, K. M. Hansen, Univ. of Dayton (United States)
SESSION 2 NANOSTRUCTURES
8933 05 Integrated optical waveguide and nanoparticle based label-free molecular biosensing
concepts (Invited Paper) [8933-4]
R. Hainberger, P. Muellner, E. Melnik, M. Wellenzohn, R. Bruck, J. Schotter, S. Schrittwieser,
AIT Austrian Institute of Technology GmbH (Austria); M. Waldow, T. Wahlbrink, AMO GmbH
(Germany); G. Koppitsch, F. Schrank, ams AG (Austria); K. Soulantica, S. Lentijo, LPCNO,
CNRS, Univ. de Toulouse (France); B. Pelaz, W. Parak, Philipps-Univ. Marburg (Germany)
8933 06 Suspended micro-ring resonator for enhanced biomolecule detection sensitivity [8933-5]
S. Hu, K. Qin, Vanderbilt Univ. (United States); I. . Kravchenko, S. T. Retterer, Oak Ridge
National Lab. (United States); S. M. Weiss, Vanderbilt Univ. (United States)
8933 07 Highly sensitive integrated optical biosensors [8933-6]
V. Zamora, Fraunhofer Institute for Reliability and Microintegration (Germany); P. LUtzow,
M. Weiland, D. Pergande, Heinrich Hertz Institute (Germany); H. Schréder, Fraunhofer
Institute for Reliability and Microintegration (Germany)
8933 08 Detection of target DNA using photo-reactive protoporphyrin moeity on a nanocomposite
substrate [8933-7]
S. Das, M. Mishra, R. Vasireddi, D. Roy Mahapatra, Indian Institute of Science (India)
SESSION 3 FLUORESCENCE METHODS
8933 0A Label-free assay for the detection of glucose mediated by the effects of narrowband
absorption on quantum dot photoluminescence [8933-9]
S. A.Khan, G. T. Smith, A. K. Ellerbee, Stanford Univ. (United States)
8933 0B Utilizing embedded optofluidic sensors for flourescent detection measurements in space

and time [8933-10]
M. C. Harrison, A. M. Armani, The Univ. of Southern California (United States)

Proc. of SPIE Vol. 8933 893301-3



SESSION 4

PHOTONIC CRYSTALS AND POROUS SILICON

8933 OF Dead/dlive bacteria detection using an all-fibre optical system [8933-1]
E. Bogomolny, S. Swift, M. Cheng, The Univ. of Auckland (New Zealand); S. van Binsbergen,
Twente Univ. (Netherlands); F. Vanholsbeeck, The Univ. of Auckland (New Zealand)
SESSION 5 SPR/PLASMONICS/SERS
8933 OH Integrating SPR-ellipsometry and electrochemical measurements for performance
evaluation of label-free thiophene-based biosensor [8933-16]
P.-I. Tsai, National Taiwan Univ. (Taiwan); S.-S. Lee, National Taiwan Ocean Univ. (Taiwan);
S.-T. Chou, National Taiwan Univ. (Taiwan); Y.-T. Chang, A. S.-Y. Lee, Tamkang Univ.
(Taiwan); C.-K. Lee, National Taiwan Univ. (Taiwan)
8933 0l Bowtie plasmon,ic nanoantenna arrays for polarimetric optical biosensing [8933-17]
J. Calderon, J. Alvarez, J. Martinez-Pastor, D. Hill, Univ. de Valéncia (Spain)
8933 0J Label-free optical sensing on hybrid plasmonic-nanobiosilica platforms [8933-18]
F.Ren, J. Campbell, G. L. Rorrer, A. X. Wang, Oregon State Univ. (United States)
SESSION 6 NOVEL IMAGING TECHNOLOGIES
8933 0L An Imaging magnetometer for bio-sensing based on nitrogen-vacancy centers in
diamond [8933-20]
M. Gould, R. Barbour, C. Chen, Z. Zhu, K.-M. Fu, Univ. of Washington (United States)
8933 ON Dual-mode lensless imaging device for digital enzyme linked immunosorbent assay

[8933-22]

K. Sasagawa, Nara Institute of Science and Technology (Japan) and Core Research for
Evolutional Science and Technology (Japan); S. H. Kim, The Univ. of Tokyo (Japan) and
Core Research for Evolutional Science and Technology (Japan); K. Miyazawa,

H. Takehara, Nara Institute of Science and Technology (Japan); T. Noda, T. Tokuda, Nara
Institute of Science and Technology (Japan) and Core Research for Evolutional Science
and Technology (Japan); R. lino, H. Noji, The Univ. of Tokyo (Japan) and Core Research for
Evolutional Science and Technology (Japan); J. Ohta, Nara Institute of Science and
Technology (Japan) and Core Research for Evolutional Science and Technology (Japan)

Author Index

Proc. of SPIE Vol. 8933 893301-4



Conference Committee

Symposium Chairs

James G. Fujimoto, Massachusetts Institute of Technology
(United States)

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

Program Track Chair

Brian Jet-Fei Wong, Beckman Laser Institute and Medical Clinic
(United States

Conference Chairs

Benjamin L. Miller, University of Rochester Medical Center
(United States)

Philippe M. Fauchet, Vanderbilt University (United States)

Brian T. Cunningham, University of lllinois at Urbana-Champaign
(United States)

Conference Program Committee

Xudong Fan, University of Michigan (United States)

Laura Maria Lechuga, Catalan Institute of Nanoscience and
Nanotechnology (Spain)

Frances S. Ligler, U.S. Naval Research Laboratory (United States)

Michael J. Sailor, University of California, San Diego (United States)

Oliver G. Schmidt, Leibniz-Institut fur Festkdrper- und
Werkstoffforschung Dresden (Germany)

Christopher C. Striemer, Adarza BioSystems, Inc. (United States)

Sharon M. Weiss, Vanderbilt University (United States)

Session Chairs

1

Fibers and Interferometry
Philippe M. Fauchet, Vanderbilt University (United States)

Nanostructures
Philippe M. Fauchet, Vanderbilt University (United States)

Proc. of SPIE Vol. 8933 893301-5



vi

Fluorescence Methods
Benjamin L. Miller, University of Rochester Medical Center
(United States)

Photonic Crystals and Porous Silicon
Benjamin L. Miller, University of Rochester Medical Center
(United States)

SPR/Plasmonics/SERS
Benjamin L. Miller, University of Rochester Medical Center
(United States)

Novel Imaging Technologies

Benjamin L. Miller, University of Rochester Medical Center
(United States)

Proc. of SPIE Vol. 8933 893301-6



