PROGRESS IN BIOMEDICAL OPTICS AND IMAGING

Vol. 20 No. 1

Photonics in Dermatology
and Plastic Surgery 2019

Bernard Choi
Haishan Zeng
Editors

2-3 February 2019
San Francisco, California, United States

Sponsored and Published by
SPIE

Volume 10851

Proceedings of SPIE, 1605-7422, V. 10851

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

Photonics in Dermatology and Plastic Surgery 2019, edited by Bernard Choi,
Haishan Zeng, Proc. of SPIE Vol. 10851, 1085101 - © 2019 SPIE
CCC code: 1605-7422/19/$18 - doi: 10.1117/12.2531179

Proc. of SPIE Vol. 10851 1085101-1



The papers 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. 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 Photonics in Dermatology and Plastic Surgery 2019, edited by Bernard
Choi, Haishan Zeng, Proceedings of SPIE Vol. 10851 (SPIE, Bellingham, WA, 2019) Seven-digit Arficle
CID Number.

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

ISBN: 9781510623446
ISBN: 9781510623453 (electronic)

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 © 2019, 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 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-
7422/19/$18.00.

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.

SPIEDigitallibrary.org

Paper Numbering: Proceedings of SPIE follow an e-First publication model. A unique citafion
identifier (CID) number is assigned to each article 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 fo all online and print versions of the publication. SPIE uses a seven-digit CID article
numbering system sfructured as follows:
= The first five digits correspond fo 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.

Proc. of SPIE Vol. 10851 1085101-2



Contents

v Authors
Vii Conference Committee

MACHINE LEARNING |

10851 07 A machine-learning model for quantitative characterization of human skin using photothermal
radiometry and diffuse reflectance spectroscopy [10851-6]
MACHINE LEARNING II

10851 09 A simple burn wound severity assessment classifier based on spatial frequency domain
imaging (SFDI) and machine learning [10851-8]

10851 0B Convolutional neural networks in skin cancer detection using spatial and speciral domain
[10851-10]
THERAPEUTICS

10851 0C A novel approach to acne treatment utilizing topical printed LED pulsed blue light [10851-11]

10851 0D Optimizing the antimicrobial efficacy of pulsed 450-nm light on Propionibacterium acnes
through correlation with fluorescence spectroscopy [10851-12]

10851 OE Imaging and lesion ablation modeling in skin using freezing to enhance penetration depth of
terahertz radiation [10851-13]
SKIN CHARACTERIZATION/BIOLOGICAL RESPONSE

10851 0J Instrument for measurement of singlet oxygen for studies of skin under UVA irradiation
[10851-18]
OPTICAL COHERENCE TOMOGRAPHY

10851 OK Automatic pigmented lesion segmentation through a dermoscopy-guided OCT approach for

early diagnosis [10851-19]

Proc. of SPIE Vol. 10851 1085101-3



10851 OM Skin lesion imaging with line-field confocal optical coherence tomography [10851-21]
SPATIAL FREQUENCY DOMAIN IMAGING

10851 00 Characterization of debrided burn wounds using spatial frequency domain imaging [10851-23]
CONFOCAL AND MULTIPHOTON MICROSCOPY

10851 OV Assessment of skin cancer using nonlinear microscopy [10851-30]
POSTER SESSION

10851 10 Accurate calculation and visualization of absorption dose for facial low-level light therapy
[10851-35]

10851 13 Noninvasive assessment of light scattering and hemoglobin in cutaneous two-stage chemical

carcinogenesis of mice based on multispectral diffuse reflectance images [10851-39]

Proc. of SPIE Vol. 10851 1085101-4



Authors

Numbers in the index correspond to the last two digits of the seven-digit citation identifier (CID) article
numbering system used in Proceedings of SPIE. The first five digits reflect the volume number. Base 36
numbering is employed for the last two digits and indicates the order of articles within the volume.
Numbers start with 00, 01, 02, 03, 04, 05, 06, 07, 08, 09, 0A, 0B...0Z, followed by 10-1Z, 20-2Z, etfc.

Annala, Leevi, 0B

Arger, Kosta, 0C
Asumendi, Aintzane, 0K
Azimani, Hicham, OM
Baldado, Melissa, 09

Barut, Anais, OM

Bernal, Nicole P., 09
Boyano, Ma Dolores, 0K
Bumah, Violet V., 0D
Burmeister, David M., 09
Burney, W., 0J

Castel, Chris, 0C, 0D
Castel, Dawn, 0C, 0D
Cazalas, Maxime, OM
Chen, Jeffrey H., 00
Christy, Robert J., 09, 00
Cinotti, Elisa, OM

Conde, Olga M., 0K

Davis, S. J., 0J

del Marmol, Véronique, OM
Dubois, Arnaud, OM

Durkin, Anthony J., 09, 00
Dzeroski, S., 07

England, J., 0J

Enwemeka, Chukuka S., 0D
Fang, Xiang, 10

Garrote, Estibaliz, OK

Hinds, M. F., 0J

Inaba, Masaki, 13
Kawauchi, Satoko, 13
Kennedy, Gordon T., 09, 0O
Kowalczewski, Andrew C., 00
L. Sarachaga, Cristina, 0K
Lage, Sergio, OK
Lajevardipour, Alireza, OE
Levecq, Olivier, OM

Li, Ting, 10

Maijaron, B., 07

Malvehy, Josep, OM
Masson-Meyers, Daniela, 0D
Morales, Maria Celia, 0K
Neittaanmdki, Noora, 0B
Nishidate, lzumi, 13

Oh, Byung-Ho, 0V

Perrot, Jean Luc, OM
P&Idnen, llikka, OB
Ponticorvo, Adrien, 09, 00
Rahkonen, Samuli, 0B
Rosen, D. 1., 0J

Rowland, Rebecca, 09, 00
Rubegni, Pietro, OM
Sato, Shunichi, 13
Siret, David, OM
Sivamani, R. K., 0J
Stone, Randolph, Il, 0O
Suppa, Marianno, OM
Tanevski, J., 07

Tobita, Naoki, 13
Verdel, N., 07
Vilagosh, Zoltan, OE
Wang, Zhiyuan, 10
Wares, Md Abdul, 13
Wood, Andrew W, OE

Proc. of SPIE Vol. 10851 1085101-5



Proc. of SPIE Vol. 10851 1085101-6



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 Medical School
(United States)

Symposium Co-chairs

Jennifer K. Barton, The University of Arizona (United States)
Wolfgang Drexler, Medical University of Vienna (Austria)

Program Track Chairs

Brian Jet-Fei Wong, Beckman Laser Institute and Medical Clinic,
University of California, Irvine (United States)

Eva Sevick, The University of Texas Health Science Center at Houston
(United States)

Conference Chairs

Bernard Choi, Beckman Laser Institute and Medical Clinic
(United States)
Haishan Zeng, The BC Cancer Agency Research Center (Canada)

Conference Program Committee

Anthony J. Durkin, Beckman Laser Institute and Medical Clinic
(United States)

Conor L. Evans, Wellman Center for Photomedicine (United States)

Manu Jain, Memorial Sloan-Kettering Cancer Center (United States)

Kristen M. Kelly, University of California, Irvine School of Medicine
(United States)

Boris Majaron, Jozef Stefan Institute (Slovenia)

Milind Rajadhyaksha, Memorial Sloan-Kettering Cancer Center
(United States)

Jessica C. Ramella-Roman, Florida International University
(United States)

Lise Lyngsnes Randeberg, Norwegian University of Science and
Technology (Norway)

Rolf B. Saager, Linkdping University (Sweden)

InSeok Seo, Johnson & Johnson Consumer Products (United States)

Proc. of SPIE Vol. 10851 1085101-7

vii



viii

Eric R Tkaczyk, Vanderbilt University Medical Center (United States)
Hequn Wang, Johnson & Johnson Consumer Products (United States)
Ruikang K. Wang, University of Washington (United States)

Session Chairs

1

Skin Cancer
Manvu Jain, Memorial Sloan-Kettering Cancer Center (United States)
Eric R. Tkaczyk, Vanderbilt University Medical Center (United States)

Machine Learning: Tutorial

Rolf B. Saager, Linképing University (Sweden)

Milind Rajadhyaksha, Memorial Sloan-Kettering Cancer Center
(United States)

Machine Learning |

Rolf B. Saager, Linkdping University (Sweden)

Milind Rajadhyaksha, Memorial Sloan-Kettering Cancer Center
(United States)

Machine Learning |l
Boris Majaron, Jozef Stefan Institute (Slovenia)
Rolf B. Saager, Linképing University (Sweden)

Therapeutics
Bernard Choi, Beckman Laser Institute and Medical Clinic
(United States)

Skin Characterization/Biological Response

Kristen M. Kelly, Beckman Laser Institute and Medical Clinic
(United States)

InSeok Seo, Johnson & Johnson Consumer Products (United States)

Optical Coherence Tomography
Conor L. Evans, Wellman Center for Photomedicine (United States)
Ruikang K. Wang, University of Washington (United States)

Spatial Frequency Domain Imaging

Jessica C. Ramella-Roman, Florida International University
(United States)

Lise Lyngsnes Randeberg, Norwegian University of Science and
Technology (Norway)

Confocal and Multiphoton Microscopy

Hequn Wang, Johnson & Johnson Consumer Products (United States)
Haishan Zeng, BC Cancer Research Center (Canada)

Proc. of SPIE Vol. 10851 1085101-8



