PROGRESS IN BIOMEDICAL OPTICS AND IMAGING

Vol. 11, No. 12

Optical Fibers and Sensors for
Medical Diagnostics and
Treatment Applications X

Israel Gannot
Editor

23-24 January 2010
San Francisco, California, United States

Sponsored and Published by
SPIE

Volume 7559

Proceedings of SPIE, 1605-7422, v. 7559

SPIE is an internafional society advancing an interdisciplinary approach to 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 to cite material from this book:

Author(s), "Title of Paper," in Optical Fibers and Sensors for Medical Diagnostics and Treatment
Applications X, edited by Israel Gannot, Proceedings of SPIE Vol. 7559 (SPIE, Belingham, WA, 2010)
Article CID Number.

ISSN 1605-7422
ISBN 9780819479556

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 © 2010, Society of Photo-Optical Instrumentation 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 arficle (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-
7422/10/$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 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.



Contents

vii Conference Committee

SESSION |

7559 02 Progress toward inexpensive endoscopic high-resolution common-path OCT (Invited
Paper) [7559-24]
X. Liv, J. U. Kang, The Johns Hopkins Univ. (United States)

7559 03 Efficiency of integrated waveguide probes in the detection of fluorescence and
backscattered light [7559-02]
N. Ismail, F. Sun, F. Civitci, K. Wérhoff, R. M. de Ridder, M. Polinau, A. Driessen, Univ. of Twente
(Netherlands)

7559 04 Transmission properties of dielectric-coated hollow optical fibers based on
silver-cladding-stainless pipe [7559-03]
K. Iwai, Sendai National College of Technology (Japan); A. Hongo, Hitachi Cable, Ltd.
(Japan); H. Takaku, M. Miyagi, J. Ishiyama, Sendai National College of Technology (Japan);
Y.-W, Shi, Fudan Univ. (China); Y. Matsuura, Tohoku Univ. (Japan)

7559 05 Time-resolved all fiber fluorescence spectroscopy system [7559-04]
A.Y.H. Chen, F. Vanholsbeeck, The Univ. of Auckland (New Zealand); D. C. S. Tai, Institute of
Bioengineering and Nanotechnology (Singapore); M. Svrcek, Brno Univ. of Technology
(Czech Republic) and The Univ. of Auckland (New Zealand); B. H. Smaill, The Univ. of
Auckland (New Zealand)
SESSION Il

7559 07 Hollow waveguide for urology treatment [7559-05]
H. Jelinkovd, M. Némec, P. Koranda, Czech Technical Univ. in Prague (Czech Republic);
J. Pokorny, O. Kdéhler, P. Drlik, Central Military Hospital (Czech Republic); M. Miyagi, K. Iwai,
Sendai National College of Technology (Japan); Y. Matsuura, Tohoku Univ. (Japan)

7559 08 A Raman cell based on hollow optical fibers for breath analysis [7559-06]
Y. Okita, T. Katagiri, Y. Matsuura, Tohoku Univ. (Japan)

7559 09 Skew modes in specialty fibers with step-index profiles [7559-34]

K.-F. Klein, Univ. of Applied Sciences Giessen-Friedberg (Germany); C. Gonschior, Univ. of
Applied Sciences Giessen-Friedberg (Germany) and City Univ. London (United Kingdom);
R. Xia, G. Hillrichs, Univ. of Applied Sciences Merseburg (Germany); M. Bloos, H. Poisel, Univ.
of Applied Sciences Nuremberg (Germany)



SESSION Ill

7559 0A

7559 0B

7559 0C

7559 0D

Dissociation constant measurement using combination tapered fiber optic biosensor
(CTFOB) dip-probes [7559-27]
C.-W. Wang, R. Kapoor, The Univ. of Alabama at Birmingham (United States)

Homogeneous catheter for esophagus high-resolution manometry using fiber Bragg
gratings [7559-11]

S. Voigt, Chemnitz Univ. of Technology (Germany); M. Rothhardt, M. Becker, IPHT Jena
(Germany); T. Lipke, C. Thieroff, Kunststoff-Zentrum in Leipzig (Germany); A. Teubner,
Klinikum Chemnitz gGmbH Medical Cir. (Germany); J. Mehner, Chemnitz Univ. of
Technology (Germany)

Transverse mode analysis of optofluidic intracavity spectroscopy of canine
hemangiosarcoma [7559-12]

W. Wang, D. H. Thamm, Colorado State Univ. (United States); D. W. Kisker, eOptra LLC
(United States); K. L. Lear, Colorado State Univ. (United States)

Immunoassay demonstration using a local evanescent array coupled biosensor [7559-14]
R. Yan, L. C.Kingry, R. A. Slayden, K. L. Lear, Colorado State Univ. (United States)

SESSION IV

7559 OE

7559 OF

7559 0G

Analysis of some substantial collimating lens functions in fiber optic confocal microscopy
[7559-26]
D.-H.Kim, I. K. llev, U.S. Food and Drug Administration (United States)

Experimental study on the durability of dielectric-coated silver hollow fibers for corrosive
gas sensing [7559-10]
W.-Q. Shao, Q.-Y. Chen, B.-S. Sun, X.-X. Wu, Y.-W. Shi, Fudan Univ. (China)

Quantitative estimation of IL-6 in serum/plasma samples using a rapid and cost-effective
fiber optic dip-probe [7559-28]

C. W.Wang, U. Manne, V. B. Reddy, R. Kapoor, The Univ. of Alabama at Birmingham (United
States)

SESSION V

7559 OK

7559 OM

Thin film thickness variation measurement using dual LEDs and reflectometric interference
spectroscopy model in biosensor [7559-16]

Y. Ling, N. Wu, W. Wang, L. Farris, B. Kim, X. Wang, M. J. McDonald, Univ. of Massachusetts
Lowell (United States)

High-NA HPCS optical fibers for medical diagnosis and treatment [7559-18]
B. J. Skutnik, CeramOptec Industries, Inc. (United States)



SESSION VI

7559 OP

7559 0Q

7559 OR

7559 0S

Accurate in vivo NIR measurement of skeletal muscle oxygenation through fat [7559-22]
C. Jin, F. Zou, G. E. C. Ellerby, P. Scott, B. Peshlov, B. R. Soller, Univ. of Massachusetts Medical
School (United States)

Real-time association rate constant measurement using combination tapered fiber optic
biosensor (CTFOB) dip-probes [7559-23]
B. Simmonds, C.-W. Wang, R. Kapoor, The Univ. of Alabama at Birmingham (United States)

FT-IR based loss-spectrum measuring system for infrared hollow waveguides [7559-09]
C.-H. Yang, H. Hua, W. Tan, Y.-W. Shi, Fudan Univ. (China); K. Iwai, M. Miyagi, Sendai National
College of Technology (Japan)

Fiber-coupled organic plastic scintillator for on-line dose rate monitoring in 6 MV x-ray

beam for external radiotherapy [7559-37]
L. R. Lindvold, A. R. Beierholm, C. E. Andersen, Technical Univ. of Denmark (Denmark)

SESSION VII

7559 0T

7559 0U

7559 OV

7559 OW

7559 0X

A multichannel fiber optic photoluminescence system for multiplex biosensor arrays
[7559-20]

Z.Yi, Z. Zhong, K. F. Reardon, W. Wang, M. Katragadda, K. L. Lear, Colorado State Univ.
(United States)

Suppression of modal noise in a multimode fiber optic delivery output from an
ultra-broadband supercontinuum light source [7559-33]

D.-H. Kim, U.S. Food and Drug Administration (United States); K.-F. Klein, Univ. of Applied
Sciences (Germany); I. K. llev, U.S. Food and Drug Administration (United States)

Highly specific detection of IL-8 protein using combination tapered fiber optic biosensor
dip-probe [7559-25]
C.-W. Wang, R. Kapoor, The Univ. of Alabama at Birmingham (United States)

Polymer-functionalized microspheres for immunosensing applications [7559-08]

S. Soria, IFAC-CNR, Institute of Applied Physics (Italy) and Ctr. Studi e Ricerche (Italy);

F. Baldini, S. Berneschi, M. Brenci, F. Cosi, A. Giannetti, G. Nunzi Contfi, S. Pelli, G. C. Righini,
IFAC-CNR, Institute of Applied Physics (Italy); B. Tiribilli, ISC-CNR, Institute of Complex Systems
(Italy)

Characterization of UV single-mode and low-mode fibers [755%-17]

C. P. Gonschior, Univ. of Applied Sciences Giessen-Friedberg, (Germany) and City Univ.
London (United Kingdom); D. Eimer, K.-F. Klein, Univ. of Applied Sciences Giessen-Friedberg,
(Germany); T. Sun, K. T. V. Grattan, City Univ. London (United Kingdom)

Author Index






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 Chairs

Tuan Vo-Dinh, Duke University (United States)
Anita Mahadevan-Jansen, Vanderbilt University (United States)

Conference Chair

Israel Gannot, Tel Aviv University (Israel)

Program Committee

James P. Clarkin, Polymicro Technologies, A Subsidiary of Molex
Incorporated (United States)

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

Jin Ung Kang, The Johns Hopkins University (United States)

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

Pierre Lucas, The University of Arizona (United States)

Yuji Matsuura, Tohoku University (Japan)

Yi-Wei Shi, Fudan University (China)

Urs Utzinger, The University of Arizona (United States)

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

Session I
Pierre Lucas, The University of Arizona (United States)

Session Il
Yi-Wei Shi, Fudan University (China)

Session IV
Ronald W. Waynant, U.S. Food and Drug Administration (United States)

vii



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

Session VI
James P. Clarkin, Polymicro Technologies, A Subsidiary of Molex
Incorporated (United States)

Session VI

James A. Harrington, Rutgers, The State University of New Jersey
(United States)

viii



