PROGRESS IN BIOMEDICAL OPTICS AND IMAGING

Vol. 27 No. 20

Optical Fibers and Sensors for
Medical Diagnostics, Treatment,
and Environmental Applications
XXVI

Israel Gannot
Katy Roodenko
Editors

17-19 January 2026
San Francisco, Cadlifornia, United States

Sponsored by
SPIE

Cosponsored by

Hamamatsu Corporation (United States)
Heraeus Covantics (Germany)

LIV Medtech Inc. (United States)

Published by
SPIE

Volume 13842

Proceedings of SPIE, 1605-7422, V. 13842

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



The papers 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. Additional papers and
presentation recordings may be available online in the SPIE Digital Library at SPIEDigitalLibrary.org.

The papers 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 these proceedings:

Author(s), "Title of Paper," in Optical Fibers and Sensors for Medical Diagnostics, Treatment, and
Environmental Applications XXVI, edited by Israel Gannot, Katy Roodenko, Proc. of SPIE 13842,
Seven-digit Article CID Number (DD/MM/YYYY); (DOI URL).

ISSN: 1605-7422
ISSN: 2410-9045 (electronic)

ISBN: 9781510695979
ISBN: 9781510695986 (electronic)

Published by

SPIE

P.O. Box 10, Belingham, Washington 98227-0010 USA

Telephone +1 360 676 3290 (Pacific Time)

SPIE.org

Copyright © 2026 Society of Photo-Opfical Instrumentation Engineers (SPIE).

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 fees. To obtain permission to use and share arficles in this volume, visit
Copyright Clearance Center 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.

Printed in the United States of America by Curran Associates, Inc., under license from SPIE.

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

SPIE. Csriry

SPIEDigitalLibrary.org

Paper Numbering: A unique citation identifier (CID) number is assigned to each article in the
Proceedings of SPIE at the time of 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 and print versions
of the publication. SPIE uses a seven-digit CID article numbering system structured as follows:
= The first five 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, etc. The CID Number appears on each
page of the manuscript.



Contents

vii  Conference Committee

FIBERS AND SENSORS FOR BIOMEDICAL APPLICATIONS |

13842 02 Single-fiber OCT/FBG coaxial sensor for simultaneous ranging and force sensing [13842-1]

13842 03 Optical fibre pressure sensor for endotracheal tube cuff contact pressure monitoring
[13842-68]

13842 04 Application of the yellow laser based on the Dy-doped ZBLAN fiber for the treatment of the
retinal diseases [13842-2]

13842 05 Trans-endoscopic optical detection and segmentation of pituitary adenomas via
hyperspectral imaging and deep learning [13842-3]

13842 06 Rapid screening of exposome in urban and semi-urban settings using silicone wrist bands
[13842-4]

13842 07 Silicon photonic biosensor for the detection of an epileptic biomarker [13842-5]
FIBERS AND SENSORS FOR BIOMEDICAL APPLICATIONS I

13842 08 Design and optimization of a light guide plate for efficient and uniform excitation light
delivery in an implantable fluorescence imaging system [13842-6]

13842 0B Advances in bio-compatible specialty fibers for high-fidelity dispersion-controlled medical
diagnostics [13842-9]
FIBERS FROM UV TO IR

13842 0C Three decades of UV fibers: past and trends (Invited Paper) [13842-10]

13842 0D Performance parameter for hydrogen-loaded fibers in DUV sensing applications
(Invited Paper) [13842-11]

13842 0E  Enabling precision medicine: use cases of specialty optical fiber in laser-based therapies
(Invited Paper) [13842-12]

13842 0G Photonic integrated circuits on fiber tips for lab-on-fiber sensing

(Best Oral Presentation Award) [13842-14]



SENSING AND IMAGING

13842 0l  Artificial spider silk microlaser for environmental bioaerosol sensing [13842-17]
FIBERS AND SENSORS FOR BIOANALYSIS
13842 0L Fiber optic polarimetric stress sensor improvements (Best Early Career Researcher Award)
[13842-19]
ENVIRONMENTAL SENSORS
13842 00 Chasing the right to clean water with optics (Keynote Paper, Best Social Impact Award)
[13842-22]
13842 OP  Flexible side-emitting optical fibers deliver germicidal UV-C light to inhibit biofilms, fungi,
and Legionella pneumophila on surfaces (Invited Paper) [13842-23]
13842 0Q Infrared fiber-optic sensors for PFAS detection and analysis in complex water matrices
[13842-24]
13842 0S  Unveiling grain origins: real-time classification of wheat mixtures using optical fingerprinting
and machine learning (Invited Paper) [13842-27]
MID-INFRARED COMPONENTS, APPLICATIONS, AND COMMERCIALIZATION
13842 0T Commercialization of advanced semiconductor laser technologies at Thorlabs Quantum
Electronics (Invited Paper) [13842-28]
13842 0V  Strain in material as sensor for chemistry (Invited Paper) [13842-30]
BIOSENSOR ENGINEERING
13842 0Y Development of a standardized phantom target and objective evaluation method for 3D
vision systems in robotic and endoscopic surgery (Invited Paper, 3D Printing Best Paper
Award in BiOS) [13842-33]
1384207 Long-working-distance fiber optics probes with large diameter GRIN fibers for OCT imaging

[13842-34]



ENVIRONMENTAL SENSING

13842 10 A fiber optic SERS sensor for rapid and sensitive detection of Salmonella in poultry products
[13842-67]

13842 11  Flow cytometer in-a-fiber: detection and analysis of um-size particles [13842-35]

13842 12  Single-shot microplastics identification and quantification with multiplex SRS [13842-36]

13842 13 Enhanced long-range detection and superior sunlight interference resilience in a 1300nm
band LiDAR system utilizing low-noise InGaAs-APD with AIGaAsSb multiplication layer
[13842-37]

13842 15 Amine-based polymer coated fiber optic sensors for ppm level CO: detection in humid
conditions [13842-39]
APPLICATION-GUIDED SENSOR ENGINEERING

13842 16 Photoacoustic detection of free-flowing particles using optofluidic microresonators
[13842-41]

13842 17 Design of a novel photoacoustic spectroscopy sensor for parts-per-billion molecular
hydrogen detection [13842-42]

13842 18 A portable fiber optics SERS sensing system for rapid detection of Salmonella in turkey
products [13842-43]

13842 1A Quantum induced photothermal characterization of fluorescent nanoagents using optical
fiber Bragg interfferometer technique [13842-45]
POSTER SESSION

13842 1B Miniature (< 2mm) é-DoF Force/Torque sensor enabled by fiber-bundle imaging and deep
regression learning [13842-48]

13842 1F A functional air bubble microlaser for screening photothermal agents in a tumor
multicellular model [13842-52]

13842 1G  Scintillation-driven microbending optical fiber sensor for passive pressure sensing
[13842-54]

13842 TH Tailored 3D-printed microlens arrays for increased illumination efficiency in imaging fiber

bundles [13842-55]





