PROGRESS IN BIOMEDICAL OPTICS AND IMAGING

Vol. 20 No. 58

Clinical and Preclinical Optical
Diagnostics I

J. Quincy Brown
Ton G. van Leeuwen
Editors

23-25 June 2019
Mvunich, Germany

Sponsored by
The Optical Society (United States)
SPIE

Published by
SPIE

Volume 11073

Proceedings of SPIE-OSA, 1605-7422, V. 11073

SPIEis 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 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 Clinical and Preclinical Optical Diagnostics I, edited by J. Quincy
Brown, Ton G. van Leeuwen, Proceedings of SPIE-OSA Vol. 11073 (SPIE, Belingham, WA, 2019) Seven-
digit Article CID Number.

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

ISBN: 9781510628397
ISBN: 9781510628403 (electronic)

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
osa.org

Copyright © 2019, 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 $21.00 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/$21.00.

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.

s F I o LIBRARY
SPIEDigitalLibrary.org
Paper Numbering: Proceedings of SPIE follow an e-First publication model. A unique citation
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 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 humbering
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.




Contents

ix Authors
Xiii Conference Committee
SESSION 1 CLINICAL APPLICATIONS: SPECTROSCOPY
11073 02 Identification of amyloid-beta (AB) plaques in freshly frozen human brain tissue using Raman
spectroscopy (Invited Paper) [11073-1]
1107304 Infrared spectroscopy evaluation of burn wound healing: semi-quantitative study [11073-3]
11073 05 Label-free spectroscopic diagnosis of urothelial carcinoma [11073-4]
11073 06 Raman spectroscopic investigation of plasma by drop coating deposition for clinical
application [11073-5]
SESSION 2 CLINICAL APPLICATIONS: IMAGING
11073 07 Design of a multi-modality salpingoscope for visualization of the ovary and oviducts
(Invited Paper) [11073-6]
11073 09 Real time intraoperative functional brain mapping using a RGB camera [11073-8]
11073 0A Cervical cancer diagnostics with a multispectral Mueller polarimetric colposcope [11073-9]
11073 0B Study of skin cancer lesions through multispectral and 3D techniques [11073-10]
SESSION 3 NOVEL TECHNOLOGIES IN OPTICAL DIAGNOSTICS |
11073 0C In vivo testing of a CMOS-based diffuse reflectance device for skin condition monitoring
(Invited Paper) [11073-11]
11073 0D Remote photoplethysmography for skin perfusion monitoring using narrowband illumination
[11073-12]
11073 OE Feasibility of supercontinuum sources for use in glucose sensing by absorption spectroscopy
[11073-13]
11073 OF Mueller polarimetric imaging through a rigid endoscope [11073-14]



11073 0G Improving depth sensitive fluorescence spectroscopy with wavefront shaping [11073-15]
11073 OH Ultra-miniature (diameter: 6 mm, thickness: 5 mm) low-cost (price: 1,000 EUR) point-one-shot
mid-infrared Fourier spectroscopic imager for ear clip type non-invasive blood glucose sensors
[11073-16]
SESSION 4 NOVEL METHODS FOR CELL AND TISSUE ANALYSIS
11073 0J Doppler imaging of intracellular dynamics in clinical cancer chemotherapy (Invited Paper)
[11073-18]
11073 0K 3D large-volume histological imaging of ex vivo tissue samples using inverted selective plane
illumination microscopy (iSPIM) [11073-19]
11073 0L Monitoring temperature induced phase changes in subcutaneous fatty tissue using an
astigmatism corrected dynamic needle probe [11073-20]
11073 OM Cell trauma detection using infra-red live cell imaging [11073-21]
11073 ON 850-nm near-infrared-ray computed tomography with high spatial resolutions [11073-22]
SESSION 5 TISSUE CHARACTERIZATION AND ANALYSIS
11073 00 Determination of optical properties of human tissues obtained from parotidectomy in the
spectral range of 250 o 800 nm [11073-23]
11073 OP Identification of azimuthal light scattering signatures to selectively track changes in subnuclear
refractive index profile of epithelial cell models [11073-24]
11073 0R Study of malignant brain gliomas using optical coherence tomography and terahenz pulsed
spectroscopy aimed on advanced intraoperative neurodiagnosis [11073-26]
11073 0S Assessing the spectrochemical signatures of skin components using FTIR microspectroscopy
[11073-27]
11073 0T 5-ALA induced PpliX fluorescence guided surgery: a clinical study of spectral complexity in
healthy tissues and margin boundaries in high and low grade gliomas [11073-28]
SESSION 6 NOVEL TECHNOLOGIES IN OPTICAL DIAGNOSTICS I
11073 0U An endomicroscopic OCT for clinical trials in the field of ENT (Invited Paper) [11073-29]
11073 OV Real-time multispectral optical imaging using GPGPU processing [11073-30]



11073 OW Handheld OCT probe for intraoral diagnosis on teeth [11073-31]

11073 OX Rapid intraoperative margin assessment by using multi-modal third-harmonic generation and
three-photon fluorescence microscopy [11073-32]

11073 0OY Hyperspectral eye fundus imaging with extended spectral range towards the near infrared
[11073-33]

SESSION 7 NOVEL TECHNOLOGIES FOR IN VITRO DIAGNOSTICS

11073 10 Raman micro-spectroscopy investigation on the effects of x-rays and polyphenols in human
neuroblastoma cells [11073-35]

11073 11 Automated readout of a SERS lateral flow assay [11073-36]

1107312 Drop-coating deposition surfface-enhanced Raman spectroscopy on silver substrates for
biofluid analysis [11073-37]

1107313 Improved forward scatter detection of a flow cytometer for detection of extracellular vesicles
[11073-38]
11073 14 A compact multichannel spectrometer for label-free monitoring of biochips for point-of-care

testing [11073-39]

1107315 Potential of bacterial infection diagnosis using infrared spectroscopy of WBC and machine
learning algorithms [11073-40]

SESSION 8 COMPUTATIONAL ANALYSIS AND MACHINE LEARNING

11073 16 Assessment of sampling adequacy using persistent homology for the evaluation of
heterogeneity in 3D histology acquired through inverted selective plane illumination
microscopy (iSPIM) (Invited Paper) [11073-41]

1107317 Pixel-wise modified Beer-Lambert model for infraoperative functional brain mapping [11073-42]

1107318 Objective and quantitative analysis of corneal fransparency with clinical spectral-domain
optical coherence tomography [11073-43]

1107319 Analysis of in vivo optical coherence tomography images of human peripheral nerves using
texture analysis [11073-44]

11073 1A Classification and identification of human colon cancer cell line in terahertz domain using t-
SNE [11073-45]



Vi

SESSION ¢ IN VIVO IMAGING AND SPECTROSCOPY

11073 1B Longitudinal monitoring of in-vivo mice mammary tumor progression using intravital
fluorescence tomography and optical coherence tomography (Invited Paper) [11073-46]

11073 1C Depth sensitive Raman spectroscopy for skin wounds in rodents [11073-47]

11073 1D Label-free tumor detection with active infrared thermal laparoscopic system in a mouse tumor
model [11073-48]

11073 1E In vivo optical coherence tomography of a mouse model of spontaneous ovarian cancer
[11073-49]

11073 1F Remote photoplethysmography for assessment of oral mucosa [11073-50]

11073 1G Discrimination of brain tumours and dysplastic tissues through multimodal fibre-probe
spectroscopy [11073-51]

11073 1H Colorectal polyps mimicking phantoms for OCT application [11073-52]
POSTER SESSION

11073 11 Non-invasive LED-based screening solution for skin cancer [11073-17]

11073 1J Optical coherence tomography (OCT) imaging of chronic lung allograft dysfunction (CLAD)
[11073-53]

11073 1K Endoscopic optical coherence tomography at the middle ear diagnostic [11073-54]

11073 1M X-ray irradiation effects on SH-SY5Y human neuroblastoma cells monitored by means of FTIR
micro-spectroscopy [11073-56]

11073 1IN In vivo multimodal fibre-probe spectroscopy for glioblastoma detection in mouse model
[11073-57]

11073 1P Diagnosis of inflammatory diseases of the paranasal sinuses using digital diaphanoscopy
[11073-59]

11073 1R Blood plasma separation using microfluidic guiding channel in a continuous fashion [11073-61]

11073 1S Imaging of LED-excited autofluorescence photobleaching rates for skin lesion diagnostics
[11073-63]

1107317 Fluorescence from human oral cavity and body fluid saliva for detection of oral precancer: a
comparison [11073-64]

11073 1V Monitoring x-rays exposed and unexposed cell culture media by means of surface-enhanced

Raman spectroscopy [11073-66]



11073 TW

11073 1X

11073 1Y

11073 1Z

11073 21

11073 22

Fluorescent imaging of polystyrene microspheres with cyanine dyes for immunofluorescence
analysis [11073-67]

Terahertz time-domain spectroscopy for human gastric cancer diagnosis [11073-48]

Breath analysis using cavity ring down spectroscopy in UV region for diagnostics of diabetes
[11073-70]

Lymphedema tissue analysis using optical imaging and gradient processing [11073-71]

Measurement of human-body-window spectra using a white power light-emitting diode and its
application to high-spatial-resolution computed tomography [11073-74]

Modulation interference microscopy as a promising method for assessing the risk of metastasis
in patients with breast cancer [11073-75]

vii



