PROGRESS IN BIOMEDICAL OPTICS AND IMAGING

Vol. 9, No. 11

Optical Fibers and Sensors for
Medical Diagnostics and
Treatment Applications VI

Israel Gannot
Editor

19-21 January 2008
San Jose, Cadlifornia, USA

Sponsored and Published by
SPIE

Volume 6852

Proceedings of SPIE, 1605-7422, v. 6852

SPIE is an infernational society advancing an interdisciplinary approach fo the science and application of light.



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
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 fo cite material from this book:

Author(s), "Title of Paper," in Optfical Fibers and Sensors for Medical Diagnostics and Treatment
Applications VI, edited by Israel Gannot, Proceedings of SPIE Vol. 6852 (SPIE, Belingham, WA,
2008) Article CID Number.

ISSN 1605-7422
ISBN 9780819470270

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 © 2008, Society of Photo-Optical Instrumentation Engineers.

Copying of material in this book for internal or personal use, or for the intfernal 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 fo 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-
7422/08/$18.00.

Printed in the United States of America.

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

SPIE i
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 fo each article at 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, OB ... 0Z, followed by 10-1Z, 20-2Z, efc.
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 o
the last two digits of the six-digit CID number.



Contents

vii Conference Committee
iX Infroduction

SESSION 1

6852 02 A fiber optic probe for measurement of an autonomic dysreflexia event on SCI patients
[6852-01]
J. C. Ramella-Roman, J. M. Hidler, The Catholic Univ. of America (USA)

6852 03 Highly sensitive evanescent wave combination tapered fiber optic fluorosensor for protein
detection [6852-02]
V. Nardone, R. Kapoor, Univ. of Alabama at Birmingham (USA)

6852 04 Low concentration biomolecular detection using liquid core photonic crystal fiber (LCPCF)
SERS sensor [6852-03]
C.Shi, Y. Zhang, C. Gu, L. Seballos, J. Z. Zhang, Univ. of California, Santa Cruz (USA)

6852 05 EMC noise free endoscope using optical fiber communication technology [6852-04]
W. Kubo, T. Minakuchi, K. Sato, K. Tsutamura, T. Syoji, K. Sugitani, A. Arimoto, S. Arai, Pentax
Corp. (Japan)

6852 06 Side-polished fiber immunosensor based on surface plasmon resonance for detection of
Legionella pneumophila [6852-05]
Y.-C. Tsao, Y.-W. Yang, Forward Electronics Co., Ltd. (Taiwan); W.-H. Tsai, T.-R. Yan, Tatung
Univ. (Taiwan)
SESSION 2

6852 07 1-mm catheterscope (Invited Paper) [6852-06]
E. J. Seibel, Univ. of Washington (USA)

6852 08 The application of the mid-infrared spectral region in medical surgery: chalcogenide glass
optical fibre for 10.6 ym laser transmission [6852-07]
H. L. Rowe, Univ. of Nottingham (United Kingdom); J. D. Shephard, Heriot-Watt Univ. (United
Kingdom); D. Furniss, C. A. Miller, S. Savage, T. M. Benson, Univ. of Noftingham (United
Kingdom); D. P. Hand, Heriot-Waftt Univ. (United Kingdom); A. B. Seddon, Univ. of
Nottingham (United Kingdom)

6852 09 Quality control of UV resistant fibers for 200-300 nm spectroscopic applications [6852-33]
M. Belz, World Precision Instruments Inc. (USA); H.-S. Eckhardt, C. P. Gonschior, Univ. of
Applied Sciences Giessen-Friedberg (Germany); G. Nelson, Polymicro Technologies (USA);
K.-F. Klein, Univ. of Applied Sciences Giessen-Friedberg (Germany)

6852 0A Label-free single-molecule all-optical sensor [6852-09]

A. M. Armani, S. E. Fraser, R. C. Flagan, California Institute of Technology (USA)



6852 0B

Theoretical investigation of single wavelength hollow waveguide sensor for chemical
materials sensing [6852-35]
M. Ben-David, I. Braunstein, I. Gannot, Tel Aviv Univ. (Israel)

SESSION 3

6852 0D

6852 OE

6852 OF

Fluoride glass fiber for reliable Er:-YAG and Er,Cr:YSGG laser power delivery [6852-12]
F. Séguin, M. Saad, P. Orsini, D. Baierl, IR Photonics Inc. (Canada)

Dual-wavelength laser irradiation through hollow optical fiber for hard tissue ablation
[6852-13]

T. Watanabe, Tohoku Univ. (Japan); K. Iwai, Sendai National College of Technology
(Japan); Y. Matsuura, Tohoku Univ. (Japan)

Development of fiber optical sensor with resonator [6852-15]

H. K. Chiang, C.-K. Hsieh, Y.-C. Su, National Yang-Ming Univ. (Taiwan); J.-Y. Chang, National
Central Univ. (Taiwan)

SESSION 4

6852 OH

6852 0l

6852 0J

6852 0K

6852 0L

Curled optical patch cord for bending insensitive biomedical imaging endoscope
[6852-17]

C.-S.Kim, M. Y. Jeong, Pusan National Univ. (South Korea); C.-H. Jung, C.-H. Ouh,

H.-J. Kang, Optomagic Co., Ltd. (South Korea); Y.-G. Han, Hanyang Univ. (South Korea)

Novel 1.8-um-band light sources composed of thulium-doped fiber for in vivo imaging
[6852-18]
J. Yoshida, T. Segi, K. Kaneda, Fujikura Ltd. (Japan)

Sensitivity enhancement of an in-fiber Michelson interferometer evanescent wave sensor
using a silver nanoparticle-polymer composite overlay [6852-19]
S.S.Sandhu, J. Yang, C. Q. Xu, McMaster Univ. (Canada)

Integrated capture and spectroscopic detection of viruses in an aqueous environment
[6852-20]
A. A. Wilhelm, P. Lucas, K. Reynolds, M. R. Riley, Univ. of Arizona (USA)

Fiber dosimetry for radiation therapy validation [6852-34]

I. Saxena, Intelligent Optical Systems, Inc. (USA); G. Jozsef, New York Univ. Cancer Cir.
(USA)

SESSION 5

6852 OM

Infrared hollow waveguides: an update (Invited Paper) [6852-21]
J. A. Harrington, Rutgers Univ. (USA)



6852 00

Telemetric light delivery and monitoring system for photodynamic therapy based on solid-
state optodes [6852-23]

E. Margallo-Balbds, J. G. Kaptein, Electronic Instrumentation Lab. (Netherlands);

H. J. C. M. Sterenborg, Erasmus Univ. Medical Cir. (Netherlands); G. Pandraud, Kavli
Institute of Nanoscience (Netherlands); P. J. French, Electronic Instrumentation Lab.
(Netherlands); D. J. Robinson, Erasmus Univ. Medical Cir. (Netherlands)

6852 0Q Measurement of the temperature of bent fiber with high optical power at 2140 nm [6852-25]
X. Sun, J. Li, OFS (USA)
SESSION 6

6852 OR Temperature measurement of Ho:YAG laser induced bubble in water using silver halide IR
optical fiber [6852-26]
T. Iwasaki, E. Nakatani, T. Arai, Keio Univ. (Japan)

6852 0S Fabrication of 100-um-bore hollow fiber for infrared transmission [6852-27]
K. Iwai, M. Miyagi, Sendai National College of Technology (Japan); Y.-W. Shi, X.-S. Zhu,
Fudan Univ. (China); Y. Matsuura, Tohoku Univ. (Japan)

6852 0T Transmission properties of polymer optical fibers for pulsed UV laser light [6852-28]
R. Wandschneider, Univ. of Applied Sciences Merseburg (Germany); K.-F. Klein, Univ. of
Applied Sciences Giessen-Friedberg (Germany); G. Hillrichs, Univ. of Applied Sciences
Merseburg (Germany)

6852 0U Optimum taper length for maximum fluorescence signal from an evanescent wave fiber
optic biosensor [6852-29]
K. Sun, R. Kapoor, Univ. of Alabama at Birmingham (USA)
POSTER SESSION

6852 OW Thin hollow glass waveguide for near IR radiation delivery [6852-31]
M. N&mec, H. Jelinkovd, J. Sulc, Czech Technical Univ. (Czech Republic); M. Miyagi,
K. Iwai, Sendai National College of Technology (Japan); Y.-W. Shi, Fudan Univ. (China);
Y. Matsuura, Tohoku Univ. (Japan)

6852 0X Transmission of LED-light through optical fibers for optical tissue diagnostics [6852-32]

S. Mitterer, T. Beck, Univ. Clinic Munich-Grosshadern (Germany); A. Erhardt, Karl Storz GmbH
& Co.KG (Germany); C. Betz, Univ. Clinic Munich-Grosshadern (Germany);

H. Schachenmayr, Karl Storz GmbH & Co. KG (Germany); H. Stepp. Univ. Clinic Munich-
Grosshadern (Germany)

Author Index






Conference Committee

Symposium Chairs

James 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

Tuan Vo-Dinh, Duke University (USA)

Anita Mahadevan-Jansen, Vanderbilt University (USA)
Conference Chair

Israel Gannot, Tel Aviv University (Israel)

Program Committee

Richard O. Claus, Virginia Tech (USA)

llko K. llev, U.S. Food and Drug Administration (USA)

Karl-Friedrich Klein, Fachhochschule Giessen-Friedberg (Germany)
Pierre Lucas, The University of Arizona (USA)

Yuji Matsuura, Tohoku University (Japan)

Session Chairs
Session 1
Israel Gannot, Tel Aviv University (Israel)

Session 2
Pierre Lucas, The University of Arizona (USA)

Session 3
Karl-Friedrich Klein, Fachhochschule Giessen-Friedberg (Germany)

Session 4
llko K. llev, U.S. Food and Drug Administration (USA)

Session 5
Yuji Matsuura, Tohoku University (Japan)

Session 6
James A. Harrington, Rutgers University (USA)

Poster Session
Israel Gannot, Tel Aviv University (Israel)

vii






Infroduction

The focus in the early days of this conference dealt mainly with fibers and
waveguide development, and understanding laser propagation in them. In the
last few years it expanded to the use of these fibers and waveguides in various
medical and biological applications such as sensing, detection, imaging, and
scanning. New materials and new structures have developed which enable
delivery of very short pulses and additional segments in the spectral range.

The number of papers continues to increase each year and attendance is
growing as well. Each year new labs around the world are submitting papers to
this conference.

It is a pleasure to be a member of this very diverse community that comes from
five continents.

This volume has 27 papers from which | am sure the reader will learn many things.

Israel Gannot






