PROGRESS IN BIOMEDICAL OPTICS AND IMAGING

Vol. 14, No. 51

Novel Biophotonic Techniques
and Applications Il

Alex Vitkin
Arjen Amelink
Editors

12-14 May 2013
Munich, Germany

Sponsored by
The Optical Society (United States)
SPIE

With Support From

Air Force Office of Scientific Research (United States)
ThorLabs (United Kingdom)

Student Award Sponsors

Toptica Photonics AG (Germany)

Zeiss (United States)

Published by
SPIE

Volume 8801

Proceedings of OSA Biomedical Optics-SPIE, 1605-7422, V. 8801

Novel Biophotonic Techniques and Applications Il, edited by Alex Vitkin, Arjen Amelink, Proc. of OSA
Biomedical Optics-SPIE Vol. 8801, 880101 - © 2013 OSA-SPIE - CCC code: 1605-7422/13/$18
doi: 10.1117/12.2034116

Proc. of OSA-SPIE Vol. 8801 880101-1



The papers included 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 Novel Biophotonic Techniques and Applications Il, edited by Alex Vitkin,
Arien Amelink, Proceedings of OSA Biomedical Optics-SPIE Vol. 8801 (SPIE, Bellingham, WA, 2013) Article
CID Number.

ISSN: 1605-7422
ISBN: 9780819496508

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

and
The Optical Society
2010 Massachusetts Ave., N.W., Washington, D.C., 20036 USA
Telephone 1 202/223-8130 (Eastern Time) - Fax 1 202/223-1096
http://www.osa.ors

Copyright © 2013, Society of Photo-Optical Instrumentation Engineers and The Optical Society

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 republicafion, 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 1605-7422/13/$18.00.

Printed in the United States of America.

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

SPIE &
Digital Library

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, 0A, 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 OSA-SPIE Vol. 8801 880101-2



Contents

v Conference Committee
vii Introduction

SHEDDING LIGHT ON CELLS

8801 02 Plasmon-resonant gold nanoparticles with variable morphology as optical labels and drug
carriers for cytological research [8801-11]
O. Bibikova, Univ. of Oulu (Finland) and N.G. Chernyshevsky Saratov State Univ. (Russian
Federation); A. Popov, I. Skovorodkin, Univ. of Oulu (Finland); A. Prilepskyi, T. Pylaev,
Institute of Biochemistry and Physiology of Plants and Microorganisms (Russian Federation);
A. Bykov, Univ. of Oulu (Finland); S. Staroverov, Institute of Biochemistry and Physiology of
Plants and Microorganisms (Russian Federation); V. Bogatyrev, N.G. Chernyshevsky Saratov
State Univ. (Russian Federation) and Institute of Biochemistry and Physiology of Plants and
Microorganisms (Russian Federation); V. Tuchin, Univ. of Oulu (Finland), N.G. Chernyshevsky
Saratov State Univ. (Russian Federation), and Lab. of Laser Diagnostics of Technical and
Living Systems of Precision Mechanics and Confrol (Russian Federation);
M. Kinnunen, S. Vainio, K. Kordas, Univ. of Oulu (Finland); N. Khlebtsov, Institute of
Biochemistry and Physiology of Plants and Microorganisms (Russian Federation)

8801 03 Nonlinear multimode interference coupler for biological sensing [8801-8]
M. Tajaddini, M. Z. Mat Jafri, Univ. Sains Malaysia (Malaysia)
NOVEL TISSUE ASSESSMENTS I

8801 04 Characterization of the bruise healing process using pulsed photothermal radiometry
(Invited Paper) [8801-10]
L. Vidovic, M. Milanic¢, Jozef Stefan Institute (Slovenia); L. L. Randeberg, Norwegian Univ. of
Science and Technology (Norway); B. Majaron, Jozef Stefan Institute (Slovenia)
PHOTONS, PHONONS, AND MECHANICS

8801 05 Investigation of mechanical property of a cell by optical tweezers [8801-12]
T. Sugiura, Nara Institute of Science and Technology (Japan)
HOT TOPICS AND POSTDEADLINE SESSION

8801 06 Analysis of multi-spectral photoplethysmograph biosensors [8801-9]

L. Asare, J. Spigulis, Univ. of Latvia (Latvia)

Proc. of OSA-SPIE Vol. 8801 880101-3



POSTER SESSION

8801 07

8801 08

8801 09

8801 0A

8801 0B

8801 0C

8801 0D

Optimisation of surfface enhanced Raman speciroscopy reproducibility for pterin detection
[8801-5]
S. Mehigan, C. Smyth, E. M. McCabe, Trinity College Dublin (Ireland)

Drag detection and identification by whispering gallery mode optical resonance based
sensor [8801-1]

V. A. Saetchnikov, E. A. Tcherniavskaia, A. V. Saetchnikov, Belarusian State Univ. (Belarus);
G. Schweiger, A. Ostendorf, Ruhr-Univ. Bochum (Germany)

Three-dimensional modeling of surface plasmon resonance based biosensor [8801-7]
P. Jahanshahi, Univ. of Malaya (Malaysia); A. Parvizi, Univ. Ulm (Germany);
F. R. Mahamd Adikan, Univ. of Malaya (Malaysia)

Near infrared FRET using wide-field fluorescence lifetime imaging in live animals [8801-15]
L. Zhao, Rensselaer Polytechnic Institute (United States); K. Abe, M. Barroso, Albany
Medical College (United States); X. Intes, Rensselaer Polytechnic Institute (United States)

Efficient algorithm for the temporal and spatial based calculation of speckle contrast
[8801-6]
A. Steimers, W. Farnung, M. Kohl-Bareis, RheinAhrCampus Remagen (Germany)

High-resolution deep-tissue optical imaging using anti-Stokes phosphors [83801-13]

A. P. Popov, Univ. of Oulu (Finland); A. V. Karmenyan, National Yang Ming Univ. (Taiwan);
A. V. Bykov, Univ. of Oulu (Finland); E. V. Khaydukov, Institute on Laser and Information
Technologies (Russian Federation); A. V. Nechaev, Lomonosov Moscow Univ. of Fine
Chemical Technology (Russian Federation); O. A. Bibikova, Univ. of Oulu (Finland) and N.G.
Chernyshevsky Saratov State Univ. (Russian Federation); V. Y. Panchenko,

V. A. Semchishen, V. N. Seminogov, A. S. Akhnmanov, V. |. Sokolov, Institute on Laser and
Information Technologies (Russian Federation); M. T. Kinnunen, Univ. of Oulu (Finland);

V. V. Tuchin, Univ. of Oulu (Finland) and N.G. Chernyshevsky Saratov State Univ. (Russian
Federation); A. V. Zvyagin, National Yang Ming Univ. (Taiwan) and Macquarie Univ.
(Australia)

Active illumination for wide-field time-resolved fluorescence imaging [8801-14]
L. Zhao, Rensselaer Polytechnic Institute (United States); K. Abe, M. Barroso, Albany
Medical College (United States); X. Intes, Rensselaer Polytechnic Institute (United States)

Author Index

Proc. of OSA-SPIE Vol. 8801 880101-4



Conference Committee

General Chairs

Irene Georgakoudi, Tufts University (United States)
Peter Andersen, Technical University of Denmark (Denmark)

Programme Chairs

Jirgen Popp, Friedrich-Schiller Universitat Jena (Germany)
Andreas Hielscher, Columbia University (United States)

Conference Chairs

Alex Vitkin, Ontario Cancer Institute (Canada)
Arjen Amelink, Erasmus MC (Netherlands)

Conference Programme Committee

Vanderlei Salvador Bagnato, Universdad de S&o Paulo (Brazil)

Paul C. Beard, University College London (United Kingdom)

Daniel Cote, Centre de Recherche de |'Université Laval Robert-
Giffard (Canada)

Stanislav Y. Emelianov, The University of Texas at Austin (United States)

Venkataramanan Krishnaswamy, Dartmouth College (United States)

Igor Meglinski, University of Otago (New Zealand)

Seemantini K. Nadkarni, Harvard Medical School (United States)

Gunther Paltauf, Karl-Franzens-Universitat Graz (Austria)

Gijs van Soest, Erasmus MC (Netherlands)

Chris Xu, Cornell University (United States)

Dirk J. Faber, Universiteit van Amsterdam (Netherlands

Steen J. Madsen, University of Nevada, Las Vegas (United Stafes)

Session Chairs

1

Novel Tissue Assessments |
Alex Vitkin, Ontario Cancer Institute (Canada)

Polarization and Coherence
Seemantini Nadkarni, Harvard Medical School (United States)

Shedding Light on Cells
Igor Meglinski, University of Otago (New Zealand)

Proc. of OSA-SPIE Vol. 8801 880101-5



vi

Novel Tissue Assessmenfs I
Venkataramanan Krishnaswamy, Dartmouth College (United States)

Photons, Phonons, and Mechanics
Dirk J. Faber, Universiteit van Amsterdam (Netherlands)

Hot Topics and Postdeadline Session
Jirgen Popp, Friedrich-Schiller Universitat Jena (Germany)
Andreas Hielscher, Columbia University (United States)

Poster Session
Andreas Hielscher, Columbia University (United States)

Proc. of OSA-SPIE Vol. 8801 880101-6



Infroduction

The European Conference on Biomedical Opftics (ECBO), part of World of
Photonics Congress in Europe, took place in Munich, Germany on 12-16 May
2013. Its ~500 attendees were treated to five days of talks, posters, technical
exhibits and special events, with ample opportunities for discussing biophotonics
science, making personal and scientific connections, and finding out the latest
frends in our rapidly evolving interdisciplinary field. The ECBO program was
organized into nine thematic sub-conferences, and the chairs of each solicited
manuscript summaries from their respective oral and poster presenters. These
were compiled into the 2013 ECBO proceedings volumes, with the one you are
currently holding in your hands containing selected manuscripts from the Novel
Biophotonic Techniques and Applications (NBTA) sub-conference.

The NBTA presentations were thematically diverse, as indicated by the session
titles — Novel Tissue Assessments | and |l, Polarization and Coherence, Shedding
Light on Cells, and Photons, Phonons, and Mechanics. As you read this volume,
you will encounter interesting biophotonics studies using speckle, SERS, FRET and
other novel methods for advanced tissue assessment. Work on nanoparticle
constructs and surface-plasmon resonances were also well represented at NBTA.
Such breadth and variety nicely illustrates the diversity of research in this exciting
field. We hope that as you read this and the other proceedings volumes of the
EBCO 2013, you wil be inspired to (conftinue to) actively contribute to
biophotonics research!

Alex Vitkin
Arjen Amelink
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