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See the Difference

Visit us at booth 1549

OptiCentric® 3D 101 ImageMaster® Cine Flex
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allows for high precision of as well as alignment of optical
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CONNECTING MINDS.
® ADVANCING LIGHT.

PHOTONICS
WEST 2020

THE PREMIER EVENT FOR THE
BIOMEDICAL OPTICS, PHOTONICS,
AND LASER INDUSTRIES
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SPIE.

SPIE is the international society for optics and photonics, an educational not-for-profit
organization founded in 1955 to advance light-based science, engineering, and technology.
SPIE provided more than $5 million in support of education and outreach programs in 2019.

SPIE would like to express its deepest appreciation to the symposium chairs, conference
chairs, program committees, session chairs, and authors who have so generously given
their time and advice to make this symposium possible.
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Welcome to the world’s leading photonics technologies event.

Every year over 22,000 attendees come to hear the latest research and find the latest devices and systems to enable
advancements in biomedical optics, biophotonics, scientific and industrial lasers, optoelectronics, microfabrication,

MOEMS-MEMS, displays, and more.

Photonics West events take place in the following locations:

Moscone North, Moscone South, Moscone West, InterContinental Hotel,
Marriott Marquis Hotel, and Park Central Hotel. Check locations for each program listing.

Conferences: Three cutting-edge technical areas, featuring 5,200 presentations

BiOS v 1282580

Topics include biomedical optics, photonic
therapeutics and diagnostics, neurophotonics,
tissue engineering, translational research,
tissue optics, clinical technologies and
systems, biomedical spectroscopy,
microscopy, imaging, nano/biophotonics.

LASE o 252-331

Topics include laser source engineering,
nonlinear optics, laser manufacturing, laser
micro-/nanoengineering, 3D fabrication,
materials processing, and more.

OPTO op. 333-454

Topics include optoelectronic materials and
devices, photonic integration, displays and
holography, nanotechnologies in photonics,
advanced quantum and optoelectronic
applications, semiconductor lasers and LEDs,
MOEMS-MEMS, and optical communications.

Application tracks focus on key technologies

Translational Research p.108

3D Printing p.119

Brain/Neuro Research p. 100

The development of innovative technologies
that will increase our understanding of brain
function.

Including the latest photonics technologies,
tools, and techniques with high potential to
impact healthcare.

Highlighting papers that showcase innovative
ways to apply this multidimensional/
multidisciplinary technology.

65 COURSES

Courses pp. 73-80

Take advantage of face-to-face instruction
from some of the biggest names in industry
and research.

SATURDAY-SUNDAY

Two World-Class Exhibitions

Meet top suppliers, gain industry insights, and discover new possibilities.

TUESDAY-THURSDAY

pp. 24-27



Plenary Presentations . pp. 12-18

Don’t miss these world-class speakers talking on the latest
directions and most promising breakthroughs.

Technical Events . . ... pp. 20-22

Join your peers and colleagues at the poster sessions, special
sessions, and other group discussions around focused
technical topics.

Professional Development
Workshops .......... pp. 35-39

SPIE can help with lifelong learning and career development.
Workshops and presentations will help you hone valuable job
skills.

Social/Membership/
Student Events. .. .. .. pp. 40-46

Join your colleagues and make new connections at these
relaxed events, including the All-Symposium Welcome
Reception—an event not to be missed.

Industry Program . . ... pp. 48-71

These sessions offer valuable information and networking
opportunities for everyone—from engineers to CEOs looking
for insights and new opportunities.

SPIE AR, VR, MR
co-located event. . . ... pp. 81-95

See the #1 event for XR hardware. SPIE Photonics West full
conference registration includes access to this exciting event.
Activities take place at Moscone West.
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Get your
badge bling

Fun, free ribbons
to add to your
badge

FIRST TIMER

A great ice breaker
and a fun way to
introduce yourself to
your colleagues.

Try out one or several.

Available at the
Information Desk
Exhibition Level

INDEX OF AUTHORS, CHAIRS, AND
COMMITTEEMEMBERS .. ... .. .. .. PP. 456-525
GENERAL INFORMATION . . ... .. .. pp. 527-530

Registration - Author/Presenter Information
Food and Beverage - Onsite Services - Parking and Car Rental

PROCEEDINGS.................... pp. 531-533
SPIEPOLICIES . .................. pp. 534-535




THE MOSCONE CENTER NORTH/SOUTH LOBBIES AND MEZZANINES

North Lobby
Registration
Speaker Check-In
Coat/Luggage
Cashier
Mothers’ Room
Quiet Room
Press Room

South Lobby
Registration
Cashier

Chair Services
Course Materials

Mothers’ Lounge

E-1 E Download the

.':i SPIE Conference App

[ Available on the

App Store ] [ » ggg;ie P|6Y]
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MOSCONE CENTER SOUTH LEVELS TWO AND THREE

BRIDGE
TO
NORTH
LOBBY
HOWARD STREET LEVEL TWO
1
TERRACE

- —m—|

o 201 202 203 204 205 206 207 208 -

3 3

i SAN FRANCISCO BALLROOM %

— X
X m m
E ¢ L& 209 210 211 212 213 214 215 216 m

TERRACE
FOLSOM STREET
HOWARD STREET LEVEL THREE
TERRACE
[ S 1 [ 1

z B 5
c 305 T
- 306 | 307 | 308 3
T 301 302 303 304 2009 o
s IH | -
X m
m 310 E
— 312 | 313 | 314

31
TERRACE T -

FOLSOM STREET

poSTST 3
25 Ef)“ ST %\5‘/\
- . 24 = EARY
Water filling stations: 2= 3 °
Stop by Level Two or 3 FARRELLST
; =
Upper Mezzanine L o
each day before 9:30 AM & KN
- &
to receive your free &
refillable water bottle 5
(while supplies last) %4 NS <
£ INTER ¥
CONTINENTAL <
Q\%
(10

THIS PROGRAM IS CURRENT AS OF 17 DECEMBER 2019—Find the latest on the SPIE Conference App.
Build your personal schedule of presentations, exhibitors, and networking events.



THE MOSCONE CENTER WEST

Events in Moscone West
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BiOS Hot Topics

Don’t miss these world-class speakers reporting on major breakthroughs and opportunities in

healthcare technology.

Saturday 1 February 2020 » 7:00 PM - 9:30 PM « Location: Room 206/214 (Level 2 South)

7:00 PM - 7:05 PM:

Welcome and Opening
Remarks

BiOS 2020 Symposium Chair
Jennifer Barton, The Univ. of
Arizona (USA)

BiOS 2020 Symposium Chair
~{  Wolfgang Drexler, Medical Univ.
of Vienna (Austria)

7:05 PM - 7:10 PM:

Presentation of 2019 Britton Chance
Biomedical Optics Award by SPIE
President

7:10 PM - 7:30 PM:

F Presentation by

Steven Jacques,

Univ. of Washington (USA);
2020 Britton Chance Biomedical
Optics Award Winner

7:30 PM - 7:35 PM:

Hot Topics Facilitator
Remarks
Sergio Fantini, Tufts Univ. (USA)

Optical Coherence
Tomography from Research
to Clinical Practice

James Fujimoto, Massachusetts
Institute of Technology (USA)

SPIE Photonics West 2020

7:45 PM - 7:55 PM:

-
L

7:55 PM - 8:05 PM:
|

3

Fl
8:05 PM - 8:15 PM:

Multiscale QPI
Gabriel Popescu, Univ. of Illinois
at Urbana-Champaign (USA)

Computational Microscopy
Laura Waller, Univ. of California,
Berkeley (USA)

Seeing Early Cancer in a New
Light

Sarah Bohndiek, Univ. of
Cambridge (United Kingdom)

8:15 PM - 8:25 PM:

g Photoacoustic Imaging
Al &

Assistants for Minimally
Invasive Surgeries and
Procedures
Muyinatu A. Lediju Bell,

Johns Hopkins Univ. (USA)
Journal of Biomedical Optics
Speaker

8:25 PM - 8:35 PM:

Interface of Radiation-

Optical Interactions and

Nanotechnology: Future

e Clinical Perspectives

Ewa Goldys, Univ. of New South

Wales (Australia)

spie.org/pw + #PhotonicsWest

8:35 PM - 8:45 PM:

Imaging the Proteome in
Living Cells

Bo Huang, Univ. of California,
San Francisco (USA)

8:45 PM - 8:55 PM:
X-Induced Photodynamic

@ Therapy

l? Shawn Chen, NIH/NBIB (USA)
b

A"

8:55 PM - 9:05 PM:

Al Cell Sorting
Keisuke Goda, Univ. of Tokyo
(Japan)

fy OO N



COMMUNITY

Helping You
Create The Future

In 2019, SPIE provided over $5 million in
community support including scholarships
and awards, outreach and advocacy
programs, travel grants, public policy, and
educational resources.

We are an educational, not-for-profit
organization that contributes a significant
percentage of revenue, every month,
every year, without a separate
fundraising campaign or
administrative foundation.

It’'s what we do.

But we couldn’t do it without
you and the time of volunteers
around the world.

Inspire the next generation
of scientists and engineers
by becoming more involved
with your Society’s altruistic

activities.

Learn more and join us.

SUPPORT

COMMUNITY

SPI E e SUPPORT

spie.org/get-involved
get-involved@spie.org ¢ +1 360 676 3290
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PLENARY PRESENTATIONS

Plenary Presentation

Neurotechnologies Plenary
Sunday 2 February 2020 ¢ 3:30 PM - 5:30 PM
Location: Room 206/214 (Level 2 South)

This session will highlight the breadth of exciting advances
occurring in the field of neurophotonics and provide a
unigque forum for communication and networking for
leaders and innovators in the neurophotonics community.

Brain 2020 Symposium Chair
David Boas,
Boston Univ. (USA)

Brain 2020 Symposium Chair
Elizabeth Hillman,
Columbia Univ. (USA)

New Tools for Optical Recording of Neuronal
Function

Robert Prevedel,

European Molecular Biology Lab. (Germany)

Volitional Control of Neuromodulators as a Novel
Form of Neural Interface

David Kleinfeld,

Univ. of California, San Diego (USA)

Wearable Functional Near Infrared Spectroscopy
Audrey Bowden,
Vanderbilt Univ. (USA)

Noninvasive Monitoring of Intracerebral Pressure
Jana Kainerstorfer,
Carnegie Mellon Univ. (USA)

The Role of NIBIB in Neuro-Technology
Development

Bruce Tromberg,

National Institutes of Health (USA)

BiOS Sunday Plenary
Sunday 2 February 2020 « 7:15 PM - 8:00 PM
Location: Room 206/214 (Level 2 South)

Welcome and Award Presentation

John G. Greivenkamp,
& Univ. of Arizona (USA),
2020 SPIE President

Presentation of 2020 SPIE Biophotonics Technology
Innovator Award

The SPIE Biophotonics Technology Innovator Award is presented for
extraordinary achievements in biophotonics technology development
that show strong promise or potential impact in Biology, Medicine, and
Biomedical Optics. The award targets achievements that span disciplines
and may include elements of basic research, technology development,
and clinical translation.

PP The 2020 recipient is Nirmala Ramanujam, Duke University,
Durham, North Carolina, United States, in recognition of
her development of disruptive low-cost, high-performance
technologies to enable see and treat paradigms for cervical
cancer prevention

Talk by 2014 Nobel Prize Winner in Physics: Spying on the
Secret Lives of Cells

Eric Betzig,
Univ. of California, Berkeley and
Howard Hughes Medical Institute (USA)




Meet the Editors

Talk directly with our editors about trends in the industry or becoming a contributor.

An accomplished journalist and editor, Michael Wheeler
oversees Photonic Media’s editorial operations — spanning
print, web, and podcasts — as editor-in-chief. He also serves
as editor of Vision Spectra, chronicling advancements in the
rapidly expanding machine vision/inspection sector.

Susan Petrie is senior editor of Photonics Spectra and
has two decades of experience with print and digital
publications. She has a Master of Fine Arts in writing
from Bennington College.

Senior editor Douglas Farmer has been a journalist for
nearly 20 years, winning awards for health and education
reporting. He has a master’s degree in journalism from
Ball State University. He is editor of EuroPhotonics and
BioPhotonics magazines.

\ PHOTONICS
} MEDIA

www.photonics.com

Photonics West

Wednesday, February 5, 3:00 p.m.
Booth 658/659
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OPTO Plenary

Monday 3 February 2020 « 8:00 AM - 10:05 AM
Location: Room 207/215 (Level 2 South)

8:00 AM - 8:05 AM:

. _"f Welcome and Opening Remarks
. OPTO 2020 Symposium Chair
Sailing He, KTH Royal Institute of Technology (Sweden)

i
i
]
’ and Zhejiang Univ. (China)

OPTO 2020 Symposium Chair
Yasuhiro Koike, Keio Univ. (Japan)

8:05 AM - 8:45 AM:

The Future of Optical Components and Materials
in the Fibre

David Payne, Optoelectronics Research Ctr., The Univ. of
Southampton (United Kingdom)

Professor Sir David Neil Payne CBE FRS FRENng is Director
of the Optoelectronics Research Centre at the University
of Southampton UK. His work has had a great impact on
telecommunications and laser technology over the last forty years. The
vast transmission capacity of today’s internet results directly from the
erbium-doped fibre amplifier (EDFA) invented by David and his team in
the 1980s. His pioneering work in fibre fabrication in the 70s resulted in
almost all of the special fibres in use today including fibre lasers. With
US funding, he led the team that broke the kilowatt barrier for fibre laser
output to international acclaim and now holds many other fibre laser
performance records. He has published over 650 Conference and Journal
papers. As an entrepreneur David’s activities have led to a cluster of 11
photonics spin-out companies in and around Southampton. He founded
SPI Lasers PLC, which was acquired by the Trumpf Corporation of Ger-
many. He is an Emeritus Chairman of the Marconi Society and a foreign
member of the Russian Academy of Sciences, the Indian National Science
Academy and the Indian Academy of Engineering. David is a fellow of
the Royal Society and the Royal Academy of Engineering.

SPIE Photonics West 2020

spie.org/pw

8:45 AM - 9:25 AM:

Efficient Light Emission from Hexagonal SiGe
Erik Bakkers, Eindhoven Univ. of Technology
(Netherlands)

Silicon and germanium cannot emit light efficiently due
to their indirect bandgap, hampering the development of
Si-based photonics. However, alloys of SiGe in the hexag-
onal phase are predicted to have a direct band gap. In this work, we
demonstrate the realization of this new material and the direct band gap
properties. We show efficient light emission up to room temperature
accompanied by a short radiative lifetime, the hallmarks of a direct band
gap material. The band gap energy is tunable in the range of 0.35 till
0.7eV opening a plethora of new applications. We finally discuss possible
routes to integrate this material in Si- technology.

Erik Bakkers, after obtaining his PhD in nanoelectrochemistry at the
University of Utrecht, started working at Philips Research in Eindhoven
in 2000. He started his own research group, and the team focused on
nanowires - lines of material with a width of several tens of nanometers- an
area he continues to research, looking at integration into semiconductors
in particular. In 2010, his growing interest in fundamental research resulted
in Erik joining the Technical University of Eindhoven as well as Delft Tech-
nical University as part-time professor in the Quantum Transport group.
His current interest is in Quantum Materials, to detect and manipulate
Majorana states, and in Hexagonal Silicon, to demonstrate and exploit the
predicted direct band gap in this material. He has received the Technical
Review award from MIT, VICI grant, ERC CoG, ERC, AdG, and the Science
AAAS Newcomb Cleveland Prize.

¢ H#PhotonicsWest

fy OO N



PLENARY PRESENTATIONS

9:25 AM - 10:05 AM:
Product Design for the Next Wave of Computing

Trond Wuellner, Google (USA)

As Moore’s Law shows signs of strain and mobile growth

begins to slow globally, what comes next? How do emerging U S I N G YO U R M O B I L E
technologies challenge our long-held assumptions about
computing and the products we build? Do the challenges of * DEVICE
a threatened environment require new thinking about consumption and
sustainability? In this talk, I'll lay out a vision for the future of computing

and what it means for how we build products, user experiences, and the
technologies and innovations that power our growth.

Trond Wuellner received his Masters in Business Administration from
the Massachusetts Institute of Technology Sloan School of Management
in 2007. He’s worked as a Product Manager in the High Tech industry for
more than 15 years with a focus on leading high performance teams on
innovative products and technologies. At Google, Trond has played key
roles in the development of Chrome OS, Google WiFi, Google Pixelbook
and presently serves as a Director of Product within the company’s De-
vices and Services group. He’s been awarded more than 15 patents, won
prestigious design awards from iF, Red Dot and Spark and is an active
mentor and advisor in the startup community.

GET THE FREE SPIE
CONFERENCE AND
EXHIBITION APP

Find the best networking and learning opportu-
nities with this powerful planning tool. Schedule
your time in the conferences...navigate the exhi-
bition floor...make new connections.

Available for iOS and Android.
Search: SPIE Conferences.

COURTESY OF

SPIE.

(Qippsiore | (B> Goosiery

THIS PROGRAM IS CURRENT AS OF 17 DECEMBER 2019—Find the latest on the SPIE Conference App.
Build your personal schedule of presentations, exhibitors, and networking events.
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PLENARY PRESENTATIONS

LASE Plenary

Monday 3 February 2020 « 3:30 PM - 5:40 PM
Location: Room 207/215 (Level 2 South)

LASE

Plenary

3:30 PM - 3:35 PM:

Welcome and Opening Remarks

LASE 2020 Symposium Chair

Beat Neuenschwander, Berner Fachhochschule Technik
\ und Informatik (Switzerland)

LASE 2020 Symposium Chair
Xianfan Xu, Purdue Univ. (USA)

Announcement of the 3D Printing, Fabrication,
and Manufacturing Best Paper Award
Henry Helvajian, The Aerospace Corp. (USA)

SPIE Photonics West 2020 « spie.org/pw

3:40 PM - 4:20 PM:

% VCSEL: Born Small and Grown Big
Kenichi lga, Tokyo Institute of Technology (Japan)

The surface emitting laser (VCSEL) is brightening in

everybody’s mobile device, every car, and every home.
‘3 Industrially, we are in a period of rapid growth. Attention is

drawn to the trend as a light source supporting the physical
layer of Al and loT technology. This is a talk from the invention of the
surface emitting laser by the author to research, peening development,
and recent strides toward expansion of applications. New technical and
business areas have been now generated in the area of such as high-speed
LANSs, parallel optical interconnects, computer mice, laser printers, face
recognition systems, LiDARs, and various optical sensors. The total sales
are reaching over 2000 M$ headed by data-coms, recognition sensors,
and power applications.

Kenichi Iga received Dr. Eng. from Tokyo Institute of Technology in
1968. He worked as the Professor and retired in 2001 and served as the
26th President (2007-2012). He first proposed a surface emitting laser
(VCSEL) and received IEEE/LEOS William Streifer Award, IEEE/OSA John
Tyndall Award, IEEE Daniel E. Noble Award, and Franklin Medal with the
Bower Award.

« #PhotonicsWest f W [ > Min



4:20 PM - 5:00 PM:

Compact Terahertz Driven Electron
and X-ray Sources

Franz X. Kartner, Deutsches Elektronen Synchrotron
(Germany) and Univ. Hamburg (Germany)

Approaches towards a linear terahertz accelerator tech-
nology for compact electron and X-ray sources are discussed. The use of
very high frequencies enables operation of accelerators at higher field
strength with lower energetic driver pulses. First experimental results
on laser based high energy terahertz generation, terahertz guns and
accelerators are demonstrated. The high acceleration fields and gradients
possible in terahertz devices enable novel electron bunch manipulations,
bunch diagnostic and promise ultimately fully coherent X-ray production
from compact sources. Latest experimental results in the implementation
of electron and X-ray sources based on this technology will be discussed.
Franz X. Kartner heads the Ultrafast Optics and X-rays Group at the Center
for Free-Electron Laser Science at DESY and is Professor of Physics at
Universitat Hamburg. His research interests include ultrashort pulse gener-
ation and its use in strong-field physics, precision timing, as well as novel
x-THz based electron and X-ray sources. He is a fellow of OSA and IEEE.

5:00 PM - 5:40 PM:

. Accelerators on a Chip:
A Path to Attosecond Science
| Robert L. Byer, Stanford Univ. (USA)

The Accelerator on a Chip International Program (ACHIP)
funded by the Moore Foundation is an accelerator science
program with the goal of demonstrating a laser driven accelerator on a
chip. To date the international collaboration has demonstrated greater than
850MeV/meter acceleration gradient in a fused silica grating structure and
has demonstrated the first accelerators based on silicon. Recent progress
includes focusing and bunching of electrons to sub-femtosecond duration
and demonstration an integrated silicon photonics accelerator based on
inverse design principles.

A prototype accelerator that fits into a shoe box has been demonstrated.
The next steps include using that accelerator for scientific studies. The
ACHIP international collaboration involves more than one dozen faculty
members, 25 graduate students, and a dozen staff members from Europe,
the USA and Asia.

Robert L. Byer has conducted research and taught classes in lasers
and nonlinear optics at Stanford University since 1969. He has made
extraordinary contributions to laser science and technology including
the demonstration of the first tunable visible parametric oscillator, the
development of the Q-switched unstable resonator Nd:YAG laser, remote
sensing using tunable infrared sources and precision spectroscopy using
Coherent Anti Stokes Raman Scattering (CARS). Current research includes
precision laser measurements in support of the detection of gravitational
waves and laser “Accelerator on a chip”.

MEMBERSHIP

What Do These
People Share?

They share ideas, possibilities, and
passion that lead to personal success,
technological advancements, and
better lives for all. They share curiosity,
knowledge, and expertise that impact
science, engineering, medicine, and industry.
And they share a connection with SPIE.

These people connect with SPIE around our
common mission to advance light-based
research and technologies for the betterment
of the human condition. They are part of a
global community that includes researchers,
engineers, educators, students, investors,
entrepreneurs, and policy-makers.

People all over the world and across
disciplines have gained competitive advantage
thanks to their SPIE Membership.

Join them, and share your passion
and expertise with SPIE.

SPIE.

spie.org/membership
help@spie.org ¢ +1360 676 3290

THIS PROGRAM IS CURRENT AS OF 17 DECEMBER 2019—Find the latest on the SPIE Conference App.
Build your personal schedule of presentations, exhibitors, and networking events.
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PLENARY PRESENTATIONS

Nano/Biophotonics Plenary
Tuesday 4 February 2020 ¢« 10:30 AM - 11:30 AM
Location: Room 207 (Level 2 South)

Plasmonics Nanoparticles for Use in Theranostics

Michel Meunier
Polytechnique Montréal (Canada)

Plasmonic nanoparticles such as gold, silver or their alloys are
interesting nanomaterials for their applications in therapeu-
tics and diagnostics in nanomedicine. In this presentation,
| will present recent developments performed in this field
at Polytechnique. A new method for delivering exogenous biomolecules
into targeted cells using an ultrafast laser and plasmonic nanoparticles
will be presented. The technique of plasmon-mediated laser nanosurgery
has been used to effectively perform gene transfection in various living
cells and delivery of biomolecules in vivo in animal model for ophthalmic
applications. This technology has been also used for locally stimulating
neurons to control neuronal activity and cell signaling. Moreover, alloy
nanoparticles have been synthesized using an improved seeded-growth
approach. These spectrally distinctive plasmonic nanoparticles are used
as biomarkers to perform quantitative multiplexed 3D imaging of cells
and tissues. Our techniques show promises of innovative tools for basic
research in biology and medicine as well as effective alternative technol-
ogies that could be adapted to the therapeutic, diagnostic, theranostics
tools of the clinic.

SPIE

Michel Meunier obtained a PhD from MIT in 1984. In 1985, he began his
career at Polytechnique Montréal and he was promoted to full profes-
sor in 1993. Holder of a Canada Research Chair Tier 1 and co-founder
of LTRIM Technologies, Michel Meunier is also a laureate, in 2006, of a
Synergy Award for Innovation. He is a Fellow of the Canadian Academy
of Engineering, as well as OSA and SPIE. In 2016, he won the Guy Rocher
Award for his excellence in teaching at the university level. His intense
research activities focus on the development of new optical nanomaterials,
nano-optical devices and laser technology for nanomedicine applications.
He has published more than 380 articles and supervised more than 120
graduate students and postdoctoral fellows. Since June st 2019, he is
the Head of the Engineering Physics department.
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The largest conference of OPTIGS and PHOTONIGS
In Japan and one of the largest and
most prestigious events In the field worldwide.

OPTICS & PHOTONICS International Congress
20-24 April 2020
Yokohama, Japan

Plenary Speakers

Gérard Mourou

Professor, Ecole polytechnique
Palaiseau, France

“Passion Extreme Light”

ALPS ......... The 9th Advanced Lasers and Photon 1 H—
Sources

BISC.............. The 6th Biomedical Imaging and Sensing LSSE............
Conference

HEDS............ International Conference on High Energy (0], [ (= ——
Density Science 2020

[[0d,] ) — International Conference on Nano- OPTM..........
photonics and Nano-optoelectronics 2020

loT-SNAP... IoT Enabling Sensing/Network/Al and OWPT..........
Photonics Conference 2020

LDC.............. Laser Display and Lighting Conference PLD........
2020

LEDIA........... The 8th International Conference on SLPC.............

Light-Emitting Devices and Their
Industrial Applications

Register Now

Advance Registration Deadline: 7 April 2020

e

i

Berthold Schmidt

CTO Laser Technology, TRUMPF
Lasertechnik GmbH, Germany

“Market Perspectives and
Applications driven by Laser
Intensity and Functionality”

Conference on Laser and Synchrotron
Radiation Combination Experiment 2020

Laser Solutions for Space and the Earth
2020

The 7th Optical Manipulation and
Structured Materials Conference

Optical Technology and Measurement for
Industrial Applications 2020

Optical Wireless and Fiber Power
Transmission Conference 2020

Pacific Rim Laser Damage 2020

The 4th Smart Laser Processing
Conference

International Conference on X-ray Optics
and Applications 2020

https://opicon.jp/
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TECHNICAL EVENTS

Supercontinuum 50t Anniversary

Sunday 2 February 2020 « 10:00 AM - 5:15 PM
Location: Room 160 (Upper Mezzanine South)

MODERATOR:
Angela Seddon
Univ. of Nottingham (United Kingdom)

This group of special sessions pays tribute to 50 years since
the development of supercontinuum.

See Conference 11234: Optical Biopsy XVIII: Toward Real-Time Spectro-
scopic Imaging and Diagnosis

CONF. 11251 PANEL

New Horizons in Clinical Applications of
Label-Free Imaging and Sensing

Sunday 2 February 2020 ¢ 10:40 AM -12:20 PM
Location: Room 305 (Level 3 South)

This panel is one of the highlights in the Label-Free Imaging and Sensing
(LBIS) 2020 Conference in SPIE PW. LBIS2020 gathers scientists with
different label-free technological backgrounds, but they all share the same
interest: to better understand the future clinical needs. This special Q&A
panelis therefore composed of panelists with clinical orientation, who will
try to define the prospective horizons of the label-free field in the clinic.

Clinical routines can benefit from label-free imaging and sensing methods,
but require a deep understanding of biomarkers, clinical workflows, and
clinical study design, to achieve clinical acceptance. The discussion will
cover findings of the panelists for translation. To close the gap between
bench and bedside, the panel will discuss requirements for successful
cooperation between engineers and clinicians.

PANEL MODERATOR:
Oliver Hayden, Technische Univ. Miinchen (Germany)

PANELISTS:

Guillermo J. Tearney, Massachusetts General Hospital (USA)

Jiirgen Schnekenbiirger, Westfalische Wilhelms-Univ. Mlnster (Germany)
Pierre P. Marquet, CERVO Brain Research Ctr. (Canada)

Seemantini K. Nadkarni, Wellman Ctr. for Photomedicine (USA)

spie.org/pw

Translational Research Lunchtime Forum

Sunday 2 February 2020 « 12:30 PM - 2:.00 PM
Location: Room 159 (Upper Mezzanine South)
SYMPOSIUM CHAIRS:

Gabriela Apiou

Wellman Center for Photomedicine,

Massachusetts General Hospital Research Institute,
Harvard Medical School (USA)

Aaron Aguirre
Massachusetts General Hospital (USA)

PROGRAM COMMITTEE:

Darren Roblyer, Boston Univ. (USA)

Reginald Birngruber, Univ. zu Libeck (Germany)

Join your colleagues in a discussion of outcomes-based studies that can
change the lives of patients. Select participants from the Translational
Research virtual symposium will have the opportunity to present their
methodology and findings. These speakers will demonstrate the use of
optical/light-based techniques that are innovative and clever and can
change the outcome for patients in a positive and life-giving way.

Boxed lunches will be provided to the first 100 forum attendees.

CONF. 11239 PANEL

Biophotonics of Embryo Dynamics:
Monitoring, Imaging, and Functional
Control

Sunday 2 February 2020 ¢« 5:00 PM - 5:40 PM
Location: Room 102 (Level 1 South Lobby)

This panel discussion is part of Conference 11239: Dynamics and
Fluctuations in Biomedical Photonics XVII.

PANEL MODERATOR:

Martin J. Leahy, National Univ. of Ireland, Galway
PANELISTS:

Scott E. Fraser, The Univ. of Southern California (USA)
Mary E. Dickinson, Baylor College of Medicine (USA)

Chao Zhou, Washington Univ. in St. Louis (USA)

Andrew M. Rollins, Case Western Reserve Univ. (USA)
Michael W. Jenkins, Case Western Reserve Univ. (USA)
Brian E. Applegate, The Univ. of Southern California (USA)

¢ H#PhotonicsWest
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FDA Policies and Procedures: What
Academic Investigators and Small
Business Should Know

Monday 3 February 2020 ¢ 10:00 AM - 12:00 PM
Location: Room 306 (Level 3 South)

WORKSHOP CHAIR: Ramesh Raghavachari,
U.S. Food and Drug Administration (USA)

Come hear speakers from industry and regulatory agencies
share their perspectives and advice on incorporating regu-
latory requirements into product development and how to
achieve successful regulatory strategies. In addition, small
business owners will gain valuable business perspectives concerning 3rd
party review and regulatory approval for medical devices. The event will
also include a panel discussion focused on communications with FDA.

Supporting the development of safe, innovative, and beneficial digi-
tal health technologies
Srikanth Vasudevan, U.S. Food and Drug Administration

Accelerating patient access to innovative, safe, and effective medical
devices: How regulatory science at the FDA helps pave the way
Zane Arp, U.S. Food and Drug Administration

Overcoming Regulatory Challenges for Emerging Photoacoustic
Imaging Devices
William C. Vogt, U.S. Food and Drug Administration

Title Forthcoming
Rahul S. Singh, Farus LLC

PANEL DISCUSSION

Patient-Centered Studies, Humanitarian
Devices, and Photonics for Vulnerable
Populations

Monday 3 February 2020 « 2:40 PM - 3:00 PM
Location: Room 312 (South Level 3)

PANEL DISCUSSION
Prospects and Future of Microfluidics

Monday 3 February 2020 « 5:20 PM - 6:20 PM
Location: Room 158 (Upper Mezzanine South)

VECSELs 10t" Anniversary Panel: Future
Directions for Research and Applications

Tuesday 4 February 2020 « 4:00 PM - 5:20 PM
Location: Room 208 (Level 2 South)

MODERATOR: Jennifer E. Hastie
Univ. of Strathclyde (United Kingdom)

PANELISTS:

Juan L. Chilla, Coherent, Inc. (USA)

Arnaud Garnache, Univ. de Montpellier (France)

Mircea Guina, Tampere Univ. (Finland)

Ursula Keller, ETH Zurich (Switzerland)

Jerome V. Moloney, Wyant College of Optical Sciences (USA)
Wolfgang Stolz, NAsP IlI/V GmbH (Germany)

TECHNICAL EVENTS

Holography
Tuesday 4 February 2020 « 7:30 PM - 9:00 PM
Location: InterContinental Hotel, InterContinental B (5th Floor)

SESSION CHAIR: Hans I. Bjelkhagen, Glyndwr Univ. (United Kingdom)
and Hansholo Consulting Ltd. (United Kingdom)

The Holography Technical Group is involved with the whole record of
research, engineering, recording materials, and applications of hologra-
phy. The main fields of interest are display holograms, commercial and
artistic, holographic optical elements (HOEs), holographic interferometry
and holographic non-destructive testing (HNDT), computer-generated
holography (CGH), electro and digital holography, holographic micros-
copy, and holographic data storage (HDS).

This meeting will focus on recent developments and directions, in
particular, in regard to new materials, color display holography, digital
holography, CGHs and HOEs.

Innovation Awards in Quantum Sensing,
Nano Electronics, and Photonics

Tuesday 4 February 2020 « 7:30 PM - 9:00 PM
Location: InterContinental Hotel, InterContinental A (5th Floor)

SESSION CHAIR: Manijeh Razeghi
Northwestern Univ. (USA)

SPIE announces the Innovation Award in Quantum Sensing
and Nano Electronics and Photonics at SPIE Photonics
West OPTO. These awards will recognize the outstanding
scientific contribution of investigators who present the most
notable recent discoveries with broad impact in the areas of quantum
sensing, nano electronics, and photonics. These discoveries should be
innovative in that they represent a new paradigm or way of thinking
which will have a broad impact in their respective field. Participants will
give a 15-minute presentation in this Tuesday evening session chaired by
Prof. Manijeh Razeghi. The winner(s) will be announced at the end of the
session and will be awarded a commemorative plague.

Laser Communications

Tuesday 4 February 2020 « 7:30 PM - 9:00 PM
Location: InterContinental Hotel, InterContinental C (5th Floor)

SESSION CHAIRS:
Hamid Hemmati
ViaSat, Inc. (USA)

Don Boroson
MIT Lincoln Lab. (USA)

This technical event on Laser Communications will hold its informal annual
meeting in conjunction with the Free-Space Laser Communications con-
ference. All professionals involved in theory and applications of free-space
laser communications, remote sensing and supporting technologies are
invited to participate in an open discussion on a variety of topics related
to the challenges and advancement of the field. Attendees are invited to
bring suggestions for discussion topics.

THIS PROGRAM IS CURRENT AS OF 17 DECEMBER 2019—Find the latest on the SPIE Conference App.
Build your personal schedule of presentations, exhibitors, and networking events.



TECHNICAL EVENTS

Optics and Electro-Optics Standards
Council (OEOSC)

Location: InterContinental Hotel,
Stockton Room (5th Floor)

The technical and business meetings of the Optics and Electro-
Optics Standards Council (OEOSC) are open to anyone with an
interest in standards for the optics industry.

Sunday 2 February 2020

ASC OP TF7 - LASERS
10:00 AM - 11:45 AM

ASC OP TF2 - SURFACE IMPERFECTIONS
1:30 PM - 3:15 PM

ASC OP TF4 - DRAWINGS
3:30 PM - 4:30 PM

Monday 3 February 2020

ASC OP TF3 - WAVEFRONT
8:30 AM - 9:30 AM

ASC OP BUSINESS MEETING
10:00 AM - 11:45 AM

ANNUAL TAG BUSINESS MEETING
1:30 PM - 3:15 PM

OEOSC BOARD AND MEMBERSHIP MEETING
3:30 PM - 5:30 PM

Workshop on Experimental Methods
of Complex Light

Wednesday 5 February 2020 ¢ 1:40 PM - 3:10 PM
Location: Room 211 (Level 2 South)

In this special session we will cover the experimental techniques of
controlling optical light fields that are central to a wide variety of novel
scientific advances. In small workgroups attendees will get hands on
training in four fundamental procedures and introductions to equipment
that could be integrated into their future research. The session will be
designed to accommodate both students and experienced researchers
with a passion to learn new skills.

The four topics that will be focused on will be:

« wavefront control using digital holography

* 3D printing and its application to experimental optics
» optical manipulation of matter

* sensing of phase and intensity of optical fields.

Attendees will gain from the session new skills, complete a critical eval-
uation of used technologies, such as spatial light modulators, example
control code or design files to support their future research activities.
INSTRUCTORS:

Alasdair Clark, Univ. of Glasgow (United Kingdom)

Andrew Forbes, Univ. of Witwatersrand (South Africa)

Martin Lavery, Univ. of Glasgow (United Kingdom)

Daryl Preece, Univ. of California, Irvine (USA)

SPIE Photonics West 2020

spie.org/pw

Poster Sessions
See maps, p. 6

BIOS POSTER SESSIONS (with Select OPTO conferences)
Location: Moscone Center, Level 3 West

Sunday 2 February 2020........... 5:30 PM - 7:.00 PM
Poster Setup................... 10:00 AM - 4:30 PM
Monday 3 February 2020 .......... 5:30 PM - 7:.00 PM
Poster Setup................... 10:00 AM - 4:30 PM

LASE POSTER SESSION (with Select BIOS conferences)
Location: Moscone Center, Level 3 West

Tuesday 4 February 2020.......... 6:00 PM - 8:00 PM
Poster Setup................... 10:00 AM - 5:00 PM

OPTO POSTER SESSION
Location: Moscone Center, Level 3 West

Wednesday 5 February 2020....... 6:00 PM - 8:00 PM
Poster Setup................... 10:00 AM - 5:00 PM

Conference attendees are invited to attend the Photonics West poster
sessions. Come view the posters, enjoy light refreshments, ask questions,
and network with colleagues in your field. Authors of poster papers will be
present to answer questions concerning their papers. Attendees are re-
quired to wear their conference registration badges to the poster sessions.

Poster authors, view poster presentation guidelines and set-up instruc-
tions at http://spie.org/PWPosterGuidelines.

| Free Product Demonstrations I

Half-hour presentations on the exhibition floor.
BiOS Expo: p. 25 Photonics West: p. 26
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Two World-Class Exhibitions

—

OPEN TO ALL
CONFERENCE
ATTENDEES
AND EXHIBITION
VISITORS

More companies exhibit at Photonics West than any other exhibition in North America.
Meet top suppliers, make the right connections, and discover new possibilities.

BiOS EXPO

200 Companies
Location: Hall DE

SATURDAY 1FEBURARY.........ciiiiiiiiinnnn 10:00 AM - 5:00 PM
SUNDAY 2FEBRUARY.......ccoviiiiiiiiiiiinnnn 10:00 AM - 4:00 PM

BiOS Expo, the world’s largest biomedical optics and biophotonics
exhibition, starts the Photonics West week. Find the latest technologies
from more than 200 companies supplying biomedical research and
healthcare solutions.

FEATURED TECHNOLOGIES

* Biomedical Optics Components, Products,
Instrumentation, and Applications

* Lasers

* Molecular Imaging

* Therapeutic Lasers

» Nano/Biophotonics

* Biosensors

+ Spectroscopic/Microscopic Imaging

TUESDAY-THURSDAY

PHOTONICS WEST EXHIBITION

1,350 Companies
Location: Hall ABCDEF

TUESDAY 4 FEBRUARY........ccciiiiiiiiiiiiinnnn 10:00 AM - 5:00 PM
WEDNESDAY 5FEBRUARY ........cociviiiiiinnnnn 10:00 AM - 5:00 PM
THURSDAY 6 FEBRUARY ..........coiiiiiinnnnnn 10:00 AM - 4:00 PM

Photonics West exhibition is the premier photonics and laser event.
Find the latest components, devices, and systems for your research
or business needs.

FEATURED TECHNOLOGIES

« Lasers and Other Light * High Speed Imaging and
Sources Sensing

* Laser Accessories, Laser * Optical Materials and
Systems Substrates

« Cameras and CCD * IR Sources and Detectors
Components + Electronic Imaging

* Fiber Optic Components, Components
Equipment, Systems « Optical Coatings

+ Optical Components « Lenses and Filters

+ Communication + Positions and Mounts

* Optical Detectors .

Metrology

IT'S BIG - IT'S GLOBAL - IT'S WHERE BUSINESS GETS DONE



BiOS Product Demonstrations

Saturday 1 February Sunday 2 February

TIME
10:30 AM

Anyone Can Build One Spectrometer!
Thomas Rasmussen

Ibsen Photonics A/S

Dr. Thomas Rasmussen will share insights on

the differences between single unit and volume
production of spectrometers that are useful

in deciding which approach works best for
instrument production.

11:30 AM Full Stack Compact Fluorescence
Microscopy for Instrument
Development: From Optics to Control
Serve

Chris Shumate, Ph.D

Etaluma, Inc.

Etaluma offers compact, high performance
fluorescence optics, LED control, and XYZ
motion through a unified software interface
for OEM integration of high quality imaging
automation.

12:30 PM  Introduction to Corning® Varioptic®
Lenses

Glenn-Iv Plaine

Corning Incorporated

This demonstration will introduce the
technology behind Corning® Varioptic® Lenses,
our extensive product line, and the many
applications that could benefit from Corning’s
liquid lens solutions.

CYBERDYNE AcousticX: Towards
Clinical Translation of LED-Based
Photoacoustic Imaging

Dr. Mithun Kuniyil Ajith Singh

Cyberdyne, Inc.

Latest version of our LED-based photoacoustic/
ultrasound imaging system (AcousticX) will be
introduced. Capabilities will be demonstrated
using several clinical/preclinical imaging
examples.

1:30 PM

2:30 PM Continuously Variable Filters for
Applications in Spectroscopy,
HSI and Fluorescence Diagnostics

Oliver Pust
Delta Optical Thin Film A/S
We present advances in variable filter

technology, with focus on performance, features ‘

and benefits. You will see recent examples of
how continuously variable filters are used in
several applications.
3:30 PM Xl - A Smart, Deep Learning Enabled
Raman Spectrometer for Unknown
Material ID
Lynn Chandler
CloudMinds Technology Inc.
Xl is the world’s first handheld Raman to adopt
cloud data platform and deep learning analysis.
This Prism Award winning device enables faster
and more accurate identification for unknown
materials.

High Performance Optical Filters
Isabell Goetz
Optics Balzers Jena GmbH

High performance optical filters for demanding
applications in the Biophotonics market.

SpectroWave: Compact All-Fiber
Supercontinuum Source with High
Stability

Philip Westergaard

OFS

An all-fiber NIR supercontinuum light source is

presented. The source is compact and features a
broad spectrum with high stability.

Thank you
BiOS Sponsors
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Photonics West Exhibition

Product Demonstrations

HALL ABC

Tuesday Wednesday Thursday
Februa 5 February 6 February

10:30 AM  Polaris-M 2.0 Why Polarization Is
Critical in Design

Dr. Russell Chipman

Airy Optics, Inc.

The importance of complete Polarization analysis
will be discussed and demonstrated utilizing
Polaris-M 2.0. Introducing new functions and
features, Polarization Films Library, Import/Export
functions.

11:30 AM  Introducing the ZIVA Light Engine

lain Johnson
Lumencor, Inc.
Presentation of performance characteristics and
applications of the ZIVA light engine, comprising
7 independently addressable diode laser sources
optimized for coupling into narrow bore optical
fiber.
12:30 PM  OEwaves, Inc.
Patrick McNamara
OEwaves, Inc.
OEwaves, Inc. transforms novel microwave
photonic technologies, from concept to the
marketplace, enabling new capabilities in
radar, fiber optic sensing, LIDAR, and test and
measurement systems.

1:30 PM Get to Market Faster with OpticsBuilder
from Zemax

Lisa Clauson

Zemax, LLC

OpticsBuilder, from Zemax, streamlines your
workflows, getting your product to market faster
with lower costs. Automatically create optical CAD
drawings, measure optical performance and easily
export.

2:30 PM  Seize the Power of NIR with NIRvana HS
InGaAs Cameras

Michael Melle

Teledyne Princeton Instruments

The new NIRvana HS offers an exciting, truly
innovative set of world-class performance features
to meet the increasingly diverse needs of today’s
scientific, industrial, and medical communities.

3:30 PM  Optical Filters for Multispectral Imaging

Isabell Goetz
Optics Balzers
Manufacturing of high performance patterned

optical filters for multi-spectral imaging
applications.

4:30 PM  Accurate Remote Monitoring Systems —
Environmental Emissions Detection
Yonathan Dattner

LUXMUX Technology Corp.

Luxmux introduces the ARMS Smart Pole,

Multiple Gas Detection System engineered to be a
Continuous Remote Emissions Monitoring System.
Capabilities: CHy4, CO,, H,0, NHz, CO, NO, NO,,
SO,, N,0, H,S, O3

OptiSPICE Tanner Plugin

Cem Bonfil

Optiwave Systems Inc.

The seamless integration of OptiSPICE optical
models into the Tanner EDA enables the simulation
of complex optoelectronic circuits, from

schematic or mask layout, within a single design
environment.

High-Performance Entangled Photon-
Pair Source

Jerome Prieur

AUREA Technology

We demonstrated the first worldwide industrial
high-brightness and high visibility entangled
photon-pair source for Quantum information
technologies.

100 W CW or Pulsed Raman Laser Fiber
Jeff Nicholson

OFS

An overview of the world of Diffractive Optics

and innovations in application fields such as glass
cutting, material processing, and 3D sensing.

Diffractive Optics Advancements and
Innovative Applications

Karen Goldberg

HOLO/OR Ltd.

An overview of the world of Diffractive Optics
and innovations in application fields such as glass
cutting, material processing, and 3D sensing.

Crystal Material Manufacturing in
Optical Component / Instant Clear View
System / SMD LD

Simon Huang / Anson Kuo / Dr. Chunwei Mi
Taiwan Pavilion

High-end Projector Lens, Telescope Lens,
Riflescope Lens, Lens elements / Instant Clear
View System & Related Camera Lens / Laser Diode

& Laser Module, etc. presented by 3 companies of
Taiwan Pavilion.

Intelligent DMD Headlight / Advanced
Technologies on Optical Component /
High Efficiency Dicing Blade

Dr. Kenneth Li / Wei Cheng, Lai / Jinn P. Chu
Jasper Display Corp.

HD-ADB Headlight, Single LD Module, LiDAR
Module, Color Filter / Aspheric Lenses, Fresnel
Lens, HMD/AR/VR, Lens for Cars / Super Diamond
Saw Blade etc. presented by 3 companies of
Taiwan Pavilion.

How OFDR Is Redefining Optical
Component Characterization
David Potter

General Photonics Corp.

New OFDR measurement solutions
provide a comprehensive approach to
passive component characterization,
delivering unprecedented insight into
component performance and unmatched
test speed.

FREE
HEADSHOTS

Hall F ¢ Aisle 5600

Tuesday 4 February
10:00 AM - 5:00 PM

Wednesday 5 February
10:00 AM - 5:00 PM

Thursday 6 February
10:00 AM - 4:00 PM

Get your FREE
Professional Portrait
taken during
Photonics West

Whether you are looking to
update your SPIE profile, social
media pics, or a photo for your
family, take advantage of this free
service offered by SPIE. Dress
professionally and even come
back each day to get multiple
styles of pictures.

These are free for every attendee,

exhibitor, instructor, student, or
exhibition visitor.

SPONSORED BY

SPI CAREER

o CENTER




TIME
11:00 AM

12:00 PM

1:.00 PM

2:00 PM

3:00 PM

4:00 PM

Tuesday
4 February

MY Polymers Optimized

Re-coating Materials

Ron Zohar

MY Polymers Ltd.

Optimized Re-Coating materials improves the
reliability of Combiners, Strippers, etc. For
example: Flexible Re-Coatings reduce stress
during thermal cycling, resulting in higher
reliability.

Optical Filters for Satcom

Jason Palidwar

Iridian Spectral Technologies Ltd.

Optical satellite communications rely on space
qualified, highly uniform filters to provide
wavelength selectivity in formats such as solar
rejection windows to beam steering dichroic
filters.

FREE Your Mind - FORM Your Optics
Lutz Reichmann

asphericon

Join us for a journey through the world of
freeform optics: from the demanding land of
design, to the environment of materials, the area
of manufacturing and the summit of system
integration

Anyone Can Build One Spectrometer!
Dr. Thomas Rasmussen

Ibsen Photonics

Dr. Thomas Rasmussen will share insights on
the differences between single unit and volume
production of spectrometers that are useful

in deciding which approach works best for
instrument production.

XI2 - A Novel Cloud Al Raman with
MEMs Scanning Mirror for Area
Sampling

Lynn Chandler, Ph.D.

CloudMinds Technology Inc.

CloudMinds’ XI?is a cloud Al Raman device
specifically designed for area sampling. Equipped
with MEMs scanning mirror, XI? can scan Raman
signal from an area of heterogenous samples in
seconds.

Low Latency NPI and Collaborative
Manufacturing for Photonics

Evan Heuners

Palomar Technologies, Inc.

Low latency NPI and collaborative manufacturing
emphasizes collaboration between photonics
developers and contract manufacturers to
reduce time to market and cost for new product
introductions.

Wednesday
5 February

Fast Swept Source for Optical Sensors
Donald Kebort
Freedom Photonics

Freedom Photonics is launching a new product at
Photonics West, a fast swept source to support
advanced optical sensors at infrared wavelengths
from 1265 nm to 1670 nm.

Taiko, High-End Picosecond Diode
Laser

Guillaume Delpont

PicoQuant Photonics North America, Inc.

PicoQuant expands the capabilities of the Taiko

PDL M1 with a new Max Power Mode to operate

any laser diode with an increased level of power
and with a broader range of diodes in the visible
range.

Evaluating the Latest Technological

Displays Using New Progressive Display

Color Analyzer CA-410

Mitch Eguchi

Konica Minolta Sensing Americas

New progressive instrument for AR/VR
microdisplays and curved OLED displays for
Lvxy/u’v’, VESA/JEITA flicker using the New CA-
410 probes to measure 2.1mm, 4mm and viewing
angle characteristics.

Continuously Variable Filters for
Applications in Spectroscopy, HSI and
Fluorescence Diagnostics

Oliver Pust

Delta Optical Thin Film A/S

We present advances in variable filter technology,
with focus on performance, features and benefits.

You will see recent examples of how continuously
variable filters are used in several applications.

Optotune’s 2D Mirror Platform Enables
Innovations

Dr. David Leuenberger

Optotune Switzerland AG

Optotune’s 2D mirror is the ideal choice for
applications that require large deflections in a
compact form factor. It is used in automotive
(LiDAR, ADAS), Vision, Biometrics, Diagnostics
and more.

High-Throughput Event Timer MultiHarp

150

Torsten Langer

PicoQuant Photonics North America, Inc.
Applications and features of PicoQuant’s newest

generation of multi-channel event timers with sub-
nanosecond deadtime, high data throughput, and

remote synchronization in fiberoptic networks.

Thursday
6 February

Transforming Optical Structure
Technology Through Innovative
System Integration

Martin Rost

PLX Inc.

Developed by PLX Inc., Monolithic Optical
Structure Technology (M.0.S.T™) is a
unique optical innovation that combines
all of the elements of a complex optical
setup into a single monolithic unit.

Mode-Locked Lasers: Control
of Repetition Rate & Carrier
Envelope Offset

Kevin Knabe

Vescent Photonics Inc.

Vescent offers mode-locked lasers

with tight control over frep and fCEO,
forming the engine of a frequency comb
which in turn is becoming indispensable
for quantum metrology, timing and
spectroscopy.

THIS PROGRAM IS CURRENT AS OF 17 DECEMBER 2019—Find the latest on the SPIE Conference App.

Build your personal schedule of presentations, exhibitors, and networking events.
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Thank you to these sponsors for their support of the industry
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OPTICS & PHOTONICS International Exhibition Plan

OPIE 20 asena

lASEn Expn - Laser Lighting - Display / Optical wireless power supply zone
- Optical fiber zone

IR + UV EXPO
Industrial Camera & Advanced Imaging EXPO

Space &Astronomical Optics EXPO
Positioning EXPO

Total Projected Participation - Exhibitors 500 - Attendees 20,000

22-24 Aprit, 2020 Pacifico Yokohama, lapan

B ALPS 2020 : The 9th Advanced Lasers and Photon Sources
M BISC 2020 : The 6th Biomedical Imaging and Sensing Conference
l HEDS 2020 : International-Conference on High Energy Density Science 2020
M ICNN 2020 : International Conference on Nano-photonics. and"Nano-optoelectronics 2020
M 10T-SNAP 2020 : loT Enabling Sensing/Network/Al and Photonics Conference 2020
OPTICS & PHOTONICS [l LDC 2020 : Laser Display and Lighting Conference 2020
International Congress g ) EDIA 2020 : The 8th International-Conference on Light-Emitting Devices and Their Industrial
OPIC2020 Applications
http://opicon.jp/ M LSC 2020 : Conference on Laser and Synchrotron Radiation Combination Experiment 2020
B LSSE 2020 : Laser Solutions for Space and the Earth 2020
: l OMC 2020 : The 7th Optical Manipulation and Structured Materials Conference
20-24 April, 2020 g OPTM 2020 - Optical Technology and Measurement for Industrial Applications 2020
Bl OWPT 2020 : Optical Wireless and Fiber PowerTransmission Conference 2020
H PLD 2020 : Pacific Rim Laser Damage 2020
M SLPC 2020 : The 4th Smart Laser Processing Conference
B XOPT 2020 : International Conference on X-ray Optics and Applications 2020

International Partner SPI E / PHOTONICS> MEDIA

For further information https://www.opie.jp/en/  Show management (JPTRONICS
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CONNECTING MINDS. ADVANCING LIGHT.

r—

ffophcs.org

The leading source of photonics news,
market trends and product applications.

Sign up free to the weekly newsletter
and we’ll send the news to you.

optics.org/newsletter

Get the latest industry news.

|

follow us on twitter @opticsorg
' ’

cs.org |

2 Alexandra Gate, Ffordd Pengam, Cardiff CF24 2SA, United Kingdom Tel: +44 (0)117 905 5330 Fax: +44 (0)117 905 5331
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Lead your team to operate
at the highest possible level.

Biophotonics Techniques
Fluorescence cell sorting
technology isolates cells with
high purity, viability

BioOptics World Editors  Dec 17th, 2019

Ne ce

Optogenetics finds neural circuit
that regulates alcohol
consumption

BioOptics World Editors  Dec 13th, 2019

Biophotonics Tools
Photonic pH sensor could
Biophotonics Tools advance studies of tissue

China NMPA clears Cytek reagents for clinical flow cytometry use regeneration

BioOptics World Editors  Dec 12th, 2019
All seven of the company’s flow cytometry reagents have been cleared for clinical diagnostic use in hospitals, laboratories,

and clinics across China.
Home

Innovative biomedical research
facility breaks ground in Atlanta

BioOptics World Editors Dec 18th, 2019 BioOptics World Editors  Dec 11th, 2019

Advances in Lasers, Optics, and
Imaging for the Life Sciences

LOG ON TODAY at BIOOPTICSWORLD.COM
Seeus ot Booth #8268
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Professional Development Events

Spend some time focusing on your career development while you're at Photonics West.
Workshops and presentations will help you hone valuable job skills.

Facilitator Training Session

Saturday 1 February 2020 « 6:00 PM - 9:00 PM
Location: InterContinental Hotel, Howard Room (5th Floor)

Invitation Only

Getting the best out of your team or volunteer group often depends on
hearing input from many voices. Join this interactive training to learn
how to more effectively facilitate and lead groups of diverse members.
This event begins with a networking dinner. Facilitators of the Student
Chapter Leadership Workshop are required to attend.

Genuine Networking

Sunday 2 February 2020 ¢ 1:30 PM - 4:30 PM
Location: Park Central Hotel, Franciscan | (3rd Level)

Open to those with a paid registration badge.

No advance registration is required. However, seating is limited and
will be granted on a first-come, first-served basis.

Successful networking is critical to any career, but scientists and engi-
neers tend to find it harder than most. This is because we are trained to
let facts and data speak for themselves, and not look for the things that
our audience will really connect with. This workshop will begin to train
the participants to see their interactions with others as opportunities
rather than obstacles.

LEARNING OUTCOMES: This course will enable you to:

recognize many of the common stereotypes about networking that
may be preventing you to be an effective networker.

describe why networking is the best way to get a job.

list 6 steps to developing a network based on genuine connections,
not superficial contacts.

describe themselves more effectively so that they can develop
genuine connections quickly and productively..

INTENDED AUDIENCE: This course is intended for scientists and engi-
neers at all experience levels, whether they be students or are well into
their careers, who find networking to be tedious, boring, or even worse,
a total waste of time.

INSTRUCTOR: David M. Giltner is the author of the book
Turning Science into Things People Need, and is an inter-
nationally recognized speaker and mentor for early career
scientists and engineers seeking careers in industry. He
has spent the last 20 years commercializing photonics
technologies in a variety of roles for several companies
including JDS Uniphase and Ball Aerospace. Through his time in the pri-
vate sector, David learned how to function well in both highly technical
and business circles, and has often functioned as an interpreter to help
these two words communicate more productively. David has a BS and
PhD in physics and holds six patents in the fields of laser spectroscopy
and optical communications.

THIS PROGRAM IS CURRENT AS OF 17 DECEMBER 2019—Find the latest on the SPIE Conference App.
Build your personal schedule of presentations, exhibitors, and networking events.
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PROFESSIONAL DEVELOPMENT

Developing Systems for Optimal
Productivity

Sunday 2 February 2020 « 1:30 PM - 4:30 PM
Location: Park Central Hotel, Franciscan Il (3rd Level)
Open to those with a paid registration badge.

No advance registration is required. However, seating is limited and
will be granted on a first-come, first-served basis.

By understanding the principles of systems thinking, it is possible to
identify both helpful and harmful habits and routines of our lives to make
small, incremental changes that improve personal productivity. Such
changes have the power to reduce stress and improve overall satisfaction.

Through this workshop, participants will create a customized system that
will increase their productivity by establishing goals, decreasing errors,
auditing for optimization, and tracking their progress. This workshop
will also encourage participants to lean into failure, improve motivation,
and maintain or improve current systems with the least amount of effort.
Participants will walk away from the workshop with a plan to implement
immediately as well as a duplicable process, templates, and guidelines
for future systems building projects.

LEARNING OUTCOMES: This workshop will enable you to:

« identify the Nine Rules of Productivity and define which ones will be
most fruitful to prioritize.

« design a simple, personalized system to help reach a professional or
personal goal using the Steps of Construction.

« demonstrate how to diagnose and fix failure points with system
audits using the Steps of Optimization.

INTENDED AUDIENCE: This workshop is intended for students, early
career professionals, and others who are interested in developing pro-
ductivity systems to help them achieve their goals and optimize results
in the classroom, lab, or workplace.

/ N INSTRUCTOR: Tyler Tervooren is the founder of Riskology,
. me a leadership training company for introverts. Riskology’s
) 4? courses have educated thousands of leaders at small busi-
\"fl nesses and Fortune 500 companies alike, and Tyler’s blog
P “l_;a_"_ is read by over a million people each year.

ey !

Designing Your Own Career Path in the
Private Sector

Monday 3 February 2020 * 9:00 AM - 12:00 PM
Location: Park Central Hotel, Franciscan | (3rd Level)
Open to those with a paid registration badge.

No advance registration is required. However, seating is limited and
will be granted on a first-come, first-served basis.

Many students pursue STEM degrees because they excel in the subject
matter, but often have little idea exactly what career paths they may ulti-
mately pursue. Engineers typically imagine becoming a design engineer at
alarge and well-known engineering company, and scientists often imagine
becoming a research professor. Relatively few of these “traditional” career
options are available, however, and few graduates have the tools or the
training to design a career path to any other destination. This workshop
will give participants five clear steps to design a career path that will be
both rewarding and exciting. It will include many stories to help illustrate
how these steps can be implemented practically.

LEARNING OUTCOMES: This workshop will enable you to:

« list the 5 key steps to designing their own rewarding career path in
the private sector.

« evaluate your strengths in terms of skills, knowledge, and most
importantly, attributes.

SPIE Photonics West 2020

spie.org/pw

« follow three steps to defining their career target and utilize several
new ways to research this target.

« understand how to navigate the hidden job market to find that
opportunity that fits them well.

INTENDED AUDIENCE: This workshop is intended for graduate and
undergraduate students in science and engineering programs who are
planning to pursue careers in the private sector. Scientists and engineers
who are already working in industry but find themselves unsure where to
take the next step in their careers will also find this course very helpful.

INSTRUCTOR: David M. Giltner is the author of the book
Turning Science into Things People Need, and is an inter-
nationally recognized speaker and mentor for early career
scientists and engineers seeking careers in industry. He
has spent the last 20 years commercializing photonics
technologies in a variety of roles for several companies
including JDS Uniphase and Ball Aerospace. Through his time in the pri-
vate sector, David learned how to function well in both highly technical
and business circles, and has often functioned as an interpreter to help
these two words communicate more productively. David has a BS and
PhD in physics and holds six patents in the fields of laser spectroscopy
and optical communications.

The Craft of Scientific Writing: A
Workshop on Technical Writing

Monday 3 February 2020 * 9:00 AM - 12:00 PM
Location: Park Central Hotel, Franciscan Il (3rd Level)
Open to those with a paid registration badge.

No advance registration is required. However, seating is limited and
will be granted on a first-come, first-served basis.

his course provides an overview on writing a scientific paper. The course
focuses on the structure, language, and illustration of scientific papers.

LEARNING OUTCOMES: This course will enable you to:

« account for the audience, purpose, and occasion in a scientific paper

* logically structure the introduction, middle, and ending of a scientific
paper

* make your language clear, energetic, and fluid

» avoid the most common mechanical errors in scientific writing

INTENDED AUDIENCE: This material is intended for anyone who needs
to write about scientific research. Those who either have not yet written
a paper or have written several papers will find this course valuable.

INSTRUCTOR: Kathryn Kirsch is a mechanical engineer who
has been active in teaching effective scientific communica-
tion strategies for the past nine years. She has co-taught
courses on the assertion-evidence slide design and technical
writing in both academic and industrial settings. She also
volunteers as a speaker consultant for the regional TED
conference held each year at Penn State. Outside of her communications
workshops, Katie works as an optimization engineer at KCF Technologies,
Inc. in State College, PA. She received her B.S. ('11), M.S. ('13), and Ph.D.
(’17) degrees at Penn State.

¢ H#PhotonicsWest

fy OO N



Communicating with Confidence
Monday 3 February 2020 ¢ 1:30 PM - 4:30 PM
Location: Park Central Hotel, Franciscan | (3rd Level)
Open to those with a paid registration badge.

No advance registration is required. However, seating is limited and
will be granted on a first-come, first-served basis.

Join us for a session on how to command attention and get your point
across in a variety of professional settings from networking at events to
your next business meeting.

LEARNING OUTCOMES: This workshop will enable you to:

« utilize frameworks that yield clear and concise communicationin a
variety of situations

« adjust your delivery style to boost credibility and confidence

» reduce nervousness associated with public speaking

INTENDED AUDIENCE: Those who are interested in improving their
communication skills.

INSTRUCTOR: Christine Haas has over ten years of experi-
ence working at the intersection of communication and sci-
ence. Since founding Christine Haas Consulting, LLC in 2012,
Christine has traveled the world teaching courses to clients in
industry, government, and academia on presentation skills,
storytelling, slide design, and technical writing. She received
her MBA in marketing and international business from Drexel University,
and her BA in English and film from Dickinson College.

Resumes to Interviews: Strategies for a
Successful Job Search

Monday 3 February 2020 « 1:30 PM - 4:30 PM

Location: Park Central Hotel, Franciscan Il (3rd Level)
Open to those with a paid registration badge.

No advance registration is required. However, seating is limited and
will be granted on a first-come, first-served basis.

This course reviews effective strategies and techniques for a successful job
search such as: compiling resumes, writing cover letters, and interviewing
tips. The primary goal of the course is to provide creative and proven tech-
niques for new college graduates and professionals to plan and conduct
their job search and secure a job. Creative and comprehensive job search
techniques will be discussed as well as actual resume and interviewing
examples and tips. Anyone who is getting ready to enter the work force
who wants to answer questions such as, “when and how do | start my
job search?” “what kind of cover letter and resume gets noticed?” or
“how do | sell myself in aninterview?” will benefit from taking this course.

LEARNING OUTCOMES: This course will enable you to:

« start and create your job search plan

+ create an online networking presence

* build and write effective cover letters and resumes that get noticed
« avoid common resume and cover letter mistakes

* interview with confidence

INTENDED AUDIENCE: Graduate students, new graduates, and early-career
professionals who wish to learn more about creating a job search plan,
writing an effective cover letter and resume that gets you noticed, and
techniques for successful interviews.

INSTRUCTOR: Heather Welch has been in human resources
and corporate recruiting for more than 20 years. She has
extensive experience with both in-house corporate environ-
i ments as well as outside agency environments. Heather is
currently the Sr. Recruiter for DRS Daylight Solutions in San
Diego, and also a member of SHRM, IEEE, and SWE.

PROFESSIONAL DEVELOPMENT

Essential Skills for a Career in Industry

Tuesday 4 February 2020 « 9:00 AM - 12:00 PM
Location: Park Central Hotel, Franciscan | (3rd Level)
Open to those with a paid registration badge.

No advance registration is required. However, seating is limited and
will be granted on a first-come, first-served basis.

Working in industry is very different than academia. An advanced de-
gree in science and engineering gives you many technical skills that are
valuable in the private sector, but there are a lot of important aspects of
working in a company that aren’t taught in school. This course gives you
the industry primer you need.

The workshop will start with an overview of the five most important
ways that working in industry is different than the academic research
environment STEM graduate students are trained in. Next, we will cover
five habits that scientists and engineers who are successful in industry
learn quickly. We will also cover some basics of company finance, how
projects are managed in industry, and some tricks for keeping your
projects on schedule.

LEARNING OUTCOMES: After completing this workshop, attendees will
be able to

describe five ways that technical work in industry is different than
academic research

list the five habits that scientists and engineers who are successful in
industry learn quickly

explain a corporate financial statement and point out where
engineering/R&D fits into the profit model

describe why making decisions quickly is so important in industry,
and explain a new technique for making a decision when the ‘right’
answer is not clear

list the key elements of a typical industry development project, and
describe tactics for keeping it on schedule

INTENDED AUDIENCE: This workshop is intended for graduate students
in science and engineering programs who are looking to pursue careers
inindustry. Scientists and engineers who are already working in industry
and want to accelerate their career progress will also find this course
very helpful.

INSTRUCTOR: David M. Giltner is the author of the book
Turning Science into Things People Need, and is an inter-
nationally recognized speaker and mentor for early career
scientists and engineers seeking careers in industry. He
has spent the last 20 years commercializing photonics
technologies in a variety of roles for several companies
including JDS Uniphase and Ball Aerospace. Through his time in the pri-
vate sector, David learned how to function well in both highly technical
and business circles, and has often functioned as an interpreter to help
these two words communicate more productively. David has a BS and
PhD in physics and holds six patents in the fields of laser spectroscopy
and optical communications

THIS PROGRAM IS CURRENT AS OF 17 DECEMBER 2019—Find the latest on the SPIE Conference App.
Build your personal schedule of presentations, exhibitors, and networking events.
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PROFESSIONAL DEVELOPMENT

Transforming Technical Presentations

Tuesday 4 February 2020 « 9:00 AM - 12:00 PM
Location: Park Central Hotel, Franciscan Il Room (3rd Floor)
Open to those with a paid registration badge.

No advance registration is required. However, seating is limited and
will be granted on a first-come, first-served basis.

In this era of infinite content, cutting through clutter to provide a clear and
engaging message sets you apart. This course provides the building blocks
for scientists and engineers to create effective scientific presentations that
will engage their audiences in technical content, rather than bury them.
Through a dynamic blend of lecture, discussion, video analysis, and exer-
cises, participants will walk away with immediately applicable strategies
for content organization and slide design. These strategies, backed by
extensive cognitive science research, will transform how scientists think
about their work and the message they share.

LEARNING OUTCOMES: After completing this course, attendees will be
able to:

adapt to the level of detail needed for their audience

apply principles to maximize audiences’ retention and unlock the
power of storytelling

explore the problem with traditional slides and led clarity to technical
information with assertion-evidence slide design

create more meaningful visual companions to important data and
learn which data and content to omit

INTENDED AUDIENCE: This material is intended for anyone who needs
to present scientific content and research. Presenters of all experience
levels will find this course valuable.

1

INSTRUCTOR: Christine Haas brings over ten years of ex-
perience working at the intersection of communication and
science. She’s held positions as the director of marketing for
Drexel’s College of Engineering and director of operations
for the dean of engineering at Worcester Polytechnic In-
stitute. Now, as principal of Christine Haas Consulting, LLC
and director of the Engineering Ambassadors Network, she continues
to work with scientists and engineers across industry, government, and
higher education to deliver training on presentations and technical writing.
Christine received her MBA in marketing from Drexel University and her
BA in English from Dickinson College.

SPIE Photonics West 2020

spie.org/pw

Salary Negotiation Workshop

Tuesday 4 February 2020 « 1:30 PM - 4:30 PM
Location: Park Central Hotel, Franciscan | Room (3rd Floor)
Open to those with a paid registration badge.

No advance registration is required. However, seating is limited and
will be granted on a first-come, first-served basis.

Gain confidence in your negotiation style through facilitated discussion
and role-play. Explore useful negotiation skills for a new job, raise, or
promotion.

Participants will learn:

* how to identify and articulate their personal value

* how to develop an arsenal of persuasive responses and other
strategies to use when negotiating

* how to conduct objective market research to benchmark a target
salary and benefits

* how to develop a plan to achieve your goals

INTENDED AUDIENCE: Any paid attendee who would like to improve
their salary negotiation skills.

INSTRUCTOR: Sabine Gedeon is the Founder and CEO of
r Empowered By Purpose. She serves as the Chief Transfor-
mation Officer, offering Coaching & Consulting services to
ambitious, mission-driven leaders. Starting out as a Career
Coach back in 2016, Sabine focused on helping women ad-
vance in their careers in the areas of salary negotiations and
networking. With over 14 years’ experience serving as an HR professional,
Coach and Advisor to leaders in Fortune 100 companies, and within her
own practice, Sabine’ has helped hundreds of professionals breakthrough
barriers, uncover or build their leadership capabilities, and experience
growth in their lives, careers, and businesses.

Grant Writing from the Ground Up

Tuesday 4 February 2020 ¢ 1:30 PM - 4:30 PM
Location: Park Central Hotel, Franciscan Il Room (3rd Floor)
Open to those with a paid registration badge.

No advance registration is required. However, seating is limited and
will be granted on a first-come, first-served basis.

All research requires funding. That truth means that proposal writing is
an essential skill for all scientists and engineers, whether in academia or
industry. Unfortunately, most early career professionals are uncomfort-
able “selling” their research. This workshop addresses “grant phobia” by
teaching attendees how to align research with funding opportunities,
develop firm project plans, and communicate effectively to reviewers.

LEARNING OUTCOMES: This workshop will enable you to:

* Align research objectives to the funding opportunity
» Develop a research plan with clear objectives

* Structure the proposal for clarity

* Choose effective illustrations and figures

INTENDED AUDIENCE: All scientists and engineers seeking to improve
the quality of their research proposals.

INSTRUCTOR: Damon Diehl is a professional writer spe-
cializing in scientific content. He has a doctorate in optics
from the University of Rochester and a bachelor’s degree
in physics from the University of Chicago. His grant-writing
course is based on two decades of academic and industrial
research experience. Over 90% of the scientific grants he
has written have been funded, and every client that he has worked with
has won funding within two tries.

¢ H#PhotonicsWest
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Charting a Course in the Photonics
Industry

Tuesday 4 February 2020 « 4:30 PM - 5:30 PM
Location: Park Central Hotel, Stanford Room (3rd Floor)
Open to those with a paid registration badge.

No advance registration required.

SHAPE YOURSELF FOR A FUTURE IN PHOTONICS

This panel discussion will help you explore potential career pathways
in the world of optics and photonics. Get solid advice on how you can
translate your knowledge, abilities, and interests into meaningful work.
Whether you end up in academia, industry, or start your own company,
getting a clear picture of the options from experienced leaders will help
you better manage your career trajectory.

MODERATOR:
Ryan Shelton
CEO & Co-founder,
PhotoniCare

k4

PANELISTS:

Barbara Buades
CEO & Co-founder,
MEETOPTICS

Dan Christensen
Global Sales Manager,
Life Science Research OEM

Apurva Jain
Sr. Director of Engineering,
Lumotive

Sarah Lukes
CEO & Founder,
Adgile Focus Designs

Samuel Serna
Assistant Professor,
Bridgewater State University

SPIE Photonics West ¥, | \
SPIE Career Summit "

Take part in the SPIE Career Summit, our professional development
programming at Photonics West 2020. Workshops and sessions will
cover a range of topics, from strategies for a successful job search
to transforming technical writing and presentations. Hone your
career skills and learn valuable insights into preparing to work in
optics and photonics.

Networking, Workshops, and Presentations

Sunday 2 February 2020
1:30 PM - 4:30 PM Genuine Networking p. 35
1:30 PM - 4:30 PM Developing Systems for Optimal
L p. 36
Productivity
8:00 PM - 9:30 PM SPIE Career Lab Meetup p. 42
Monday 3 February 2020
8:00 AM-9:00 AM Career Summit Networking
p. 43
Breakfast
9:00 AM -12:00 PM Designing Your Own Career Path 36
in the Private Sector P-
9:00 AM -12:00 PM The Craft of Scientific Writing: A b. 36

Workshop on Technical Writing

1:30 PM - 4:30 PM
1:30 PM - 4:30 PM

Communicating with Confidence p. 37

Resumes to Interviews: Strategies

for a Successful Job Search p. 37
Tuesday 4 February 2020
9:00 AM-12:00 PM Essential Skills for a Career in
p. 37
Industry
9:00 AM -12:00 PM Transforming Technical
. p. 38
Presentations
1:30 PM - 4:30 PM Salary Negotiation Workshop p. 38
1:30 PM - 4:30 PM Grant Writing from the Ground 38
Up P
4:30 PM - 5:30 PM Charting a Course in the p. 39

Photonics Industry

5:00 PM - 6:30 PM Career Summit Networking Social | p. 43

GO ONLINE FOR EVENT INFORMATION:
spie.org/PWCareerSummit

THIS PROGRAM IS CURRENT AS OF 17 DECEMBER 2019—Find the latest on the SPIE Conference App.

Build your personal schedule of presentations, exhibitors, and networking events.
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Student Events

Students—make new friends and extend your network while at Photonics West. Learn what other young

researchers are doing to get involved and build a career.

Student Chapter Leadership Workshop
Sunday 2 February 2020 « 8:00 AM - 12:00 PM

Location: Park Central Hotel, Metropolitan Il (2nd Level)
Open to those with a paid student registration badge.

Join SPIE student chapter leaders from around the world for this half-day
leadership workshop. The workshop will start with breakfast, followed
by a morning session on mindful leadership and chapter management.

Please email students@spie.org to register by Friday, 10 January.

3-Minute Poster Presentations

Sponsored by Journal of Biomedical Optics and
Neurophotonics

Monday 3 February 2020 ¢« 4:00 PM - 5:30 PM
Location: Moscone Center, Level 3 West

Students who have been selected to present a poster in one of the BiOS
poster sessions will be presenting 3-minute rapid-fire overviews of their
poster research. Presentations will be judged on content and presentation
effectiveness by representatives from the Editorial Boards of the Journal
of Biomedical Optics and Neurophotonics.

The top three presentations will receive cash prizes. Awards will be
announced during the Monday night poster session. These awards are
sponsored by the Journal of Biomedical Optics and Neurophotonics.

spie.org/pw

Lunch with the Experts -

A Student Networking Event
Tuesday 4 February 2020 « 12:30 PM - 1:30 PM
Location: InterContinental Hotel,
InterContinental Ballroom (5th Floor)

Open to those with a paid student registration badge.

No advance registration is required. However, seating is limited and
will be granted on a first-come, first-served basis.

Enjoy a casual meal with colleagues at this engaging networking oppor-
tunity. This event features experts willing to share their experience and
wisdom on career paths in optics and photonics and an award presentation
for SPIE scholarships and MKS Instruments Grant winners.

SPONSORED BY: .
emks
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¢ H#PhotonicsWest



A Spectrum of Solutions

From Deep UV to Mid-IR

« Silicon Photodetectors
* IR Detectors
*LEDs
e UVLEDs
* IR Emitters & Controllers
* Optoelectronic Subsystems & Modules

See our newest products at
Photonics West, Booth #3289

@PTO DIODE

An ITW Company

www.optodiode.com

tel 805-499-0335 . sales@optodiode.com
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Social and Networking Events

Join your colleagues at these relaxed events, including the All-Symposium Welcome Reception —
an event not to be missed!

Wikipedia Edit-a-thon

Sunday 2 February 2020 « 5:00 PM - 7:00 PM
Location: Park Central Hotel, Franciscan | (3rd Floor)
Open to the public.

Bring your laptop and join us in editing Wikipedia pages about inspiring
women, ethnic, or racial minority scientists.

Wikipedia is the fifth most popular website in the world, with more than 32
million views a day. Unfortunately fewer than 18% of the English-language
biographies are about women. The stats for ethnic and racial minorities
are no better.

During the event, a dedicated diversity activist will teach you how to edit
Wikipedia pages. You will then have an opportunity to work together
to research and write biographies of scientists from under-represented
groups who inspire you. No previous experience is needed!

Create a Wikipedia account before you arrive to make the most out of
your time with us! Tips on how to do so are may be found here: wikihow.
com/Create-a-Wikipedia-Account

Do you have suggestions for pages to create? Let us know! You can find
us on Twitter @WomenInOptics.

SPIE Photonics West 2020

spie.org/pw

SPIE Career Lab Meetup

Sunday 2 February 2020 « 8:00 PM - 9:30 PM

Location: 21st Amendment Brewery, 563 2nd Street

Open to SPIE Career Lab members who have a paid registration badge.

No advance registration is required. However, seating is limited and
will be granted on a first-come, first-served basis.

The SPIE Career Lab is a community for people connected to optics &
photonics to help each other with professional advice, questions, and
opportunities. Members of this community are invited to this special onsite
meetup to network and prepare for an exciting week at the conference.

Career Summit Networking Breakfast
Monday 3 February 2020 « 8:00 AM - 9:00 AM

Location: Park Central Hotel, Metropolitan I/11 (2nd Level)
Open to those with a paid registration badge.

No advance registration is required. However, seating is limited and
will be granted on a first-come, first-served basis.

Start your conference day off with a tasty breakfast and an informal
networking opportunity. This is a chance to get to know your peers as
well as connect with volunteer leadership of SPIE while discussing table
topics on areas that interest you.

Early Career Professionals and students are encouraged to attend!

¢ H#PhotonicsWest
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Equity, Diversity, and Inclusion
Presentation and Reception

Monday 3 February 2020 * 5:00 PM - 6:30 PM

Location: InterContinental Hotel,
InterContinental Ballroom B (5th Floor)

Open to those with a paid registration badge.

Join us for a thought-provoking presentation and stay after to discuss
topics with your colleagues during the reception. The first 50 attendees
will receive a free copy of Superior: The Return of Race Science by author
and speaker, Angela Saini.

GENDER, RACE, AND POWER

Drawing from her two most recent books, Angela explores the ways in
which bias and prejudice are perpetuated in science, and the historical
backdrop to today’s inequality.

Angela Saini is an award-winning British science jour-
nalist and broadcaster. She regularly presents science
programmes on the BBC, and her writing has appeared in
New Scientist, the Guardian, The Sunday Times, and Wired.
Her latest book is Superior: the Return of Race Science. Her
previous book, Inferior: How Science Got Women Wrong, was
published in 2017 to widespread critical acclaim and has been translated
into eleven languages. Angela has a Masters in Engineering from the
University of Oxford and was a Fellow at the Massachusetts Institute of
Technology.

Photonics West Welcome Reception

Monday 3 February 2020 * 7:00 PM - 8:30 PM
Location: Marriott Marquis Hotel, Yerba Buena Ballroom
(Lower Level)

All paid conference attendees are welcome.
Please wear your conference badge.

IMAGINING THE FUTURE

Enjoy delicious San Francisco-inspired cuisine and celebrate the out-
standing visionaries of the past that inspired the present day and future
applications of optics and photonics. Enjoy some fun and nostalgia!

Whiskey Tasting at the SPIE Booth

Tuesday 4 February 2020 ¢« 1:00 PM - 5:00 PM
Wednesday 5 February 2020 ¢« 1:00 PM - 5:00 PM
Thursday 6 February 2020 « 12:00 PM - 4:00 PM
Location: Hall D, Booth #3126

Sample specialty whiskeys while chatting with colleagues at SPIE Booth
#3126. Co-sponsored by optics.org.

SOCIAL AND NETWORKING EVENTS

Meet the Authors Event

Tuesday 4 February 2020 « 2:00 PM - 3:00 PM
Location: Moscone West, Level 2 Lobby

Come and meet Joseph Goodman, father of modern Fourier Optics,
a field which enabled many of the optical technologies used today in
AR/VR. SPIE will be publishing Joe’s new edition on “Speckle Phenomena
in Optics”. This is a unique opportunity to get to chat with Joe and have
all of your previous "Goodman Books" autographed. Bernard Kress, for
whom Joe was a terrific mentor, will be signing also his own new book
on “Optical Architectures for AR,VR and MR headsets.”

See page 91 for more details.

Career Summit Networking Social

Tuesday 4 February 2020 « 5:00 PM - 6:30 PM
Location: Park Central Hotel, MaSo Restaurant

Open to participants of the SPIE Career Summit.
Participants will receive a ribbon during workshops at the Summit.
Please wear this ribbon for entry into the networking social.

Come grab a drink and meet others from the SPIE Career Summit in a
relaxed atmosphere. Upon entry, you will be asked to identify your special
interest area on a sticker and will be given a networking card with a unique
question on it. Your job is to ask this question to someone you haven’t
met before. Every five minutes, a tone will sound and you will switch cards
with the person with whom you are speaking and move on to find a new
contact and begin a new discussion with your new question. At 6 pm,
the speed-networking segment will end and you are invited to continue
discussions with the people you found most interesting. Prepare your
business cards and elevator pitch!

LGBTQ+ Social

Tuesday 4 February 2020 ¢« 6:30 PM - 7:30 PM
Location: Keystone Social House, 68 4th Street
Open to those with a paid registration badge.

Come join us in Keystone's Private Dining Room to socialize and network
with other LGBTQ+ and allies in the optics and photonics community.

THIS PROGRAM IS CURRENT AS OF 17 DECEMBER 2019—Find the latest on the SPIE Conference App.
Build your personal schedule of presentations, exhibitors, and networking events.
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SCIENCE
IS FOR EVERYONE
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.
Is access to opportunities,
fair treatment, and
advancement for all
people; it’s about
eliminating barriers that
prevent full participation.

| ]
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Includes all the ways in
which people differ—
identity markers such as
race, ethnicity, gender,
ability, sexual orientation,
and more.

Goes beyond diversity:
it’s the act of creating

an environment where
everyone feels welcomed,
respected, supported,
and valued.

spie.org/inclusion

"} SPIE
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EQUITY
o DIVERSITY
INCLUSION

SPI

Equity, Diversity, and Inclusion Events

SPIE believes that bringing together people from different backgrounds,
experiences, and perspectives supports innovation through a variety of
ideas, and solves challenges faced by our world.

TIME | EvENT | PAGE
Saturday 1 February 2020
12:00 PM - 1:00 PM ‘ Lunch & Learn: Equity in Industry ‘ p.57
Sunday 2 February 2020
12:00 PM - 1:.00 PM Lunch & Learn: Managing p. 59
Unconscious Bias
5:00 PM - 7:00 PM Wikipedia Edit-a-thon p. 42
Monday 3 February 2020
5:00 PM - 6:30 PM Equity, Diversity, and Inclusion p. 43
Presentation and Reception
6:30 PM - 7:30 PM Executive Women’s Meetup p.70
Tuesday 4 February 2020
12:00 PM - 1:.00 PM Lunch & Learn: Creative, Inclusive | p. 60
Cultures
6:30 PM - 7:30 PM LGBTQ+ Social p. 43
Wednesday 5 February 2020
12:00 PM - 1:00 PM Lunch & Learn: Growth Mindset p. 62
Leadership
Thursday 6 February 2020
12:00 PM - 1:00 PM Lunch & Learn: Diversity in the p. 63
Workplace

PHOTONICS
o WEST

SPIE Photonics West 2020

spie.org/pw

¢ H#PhotonicsWest
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CHIPS TO
SUB-SYSTEMS THAT
SOLVE DEMANDING
REQUIREMENTS

AEROSPACE DEFENSE MEDICAL SECURITY INDUSTRIAL

SILICON & InGaAs PHOTODETECTORS AVALANCHE PHOTODIODES LASER DIODES
POSITION SENSORS HYBRIDS FLEX CIRCUITS FLIPCHIP CHIP-ON-CERAMIC
MULTI-CHIP MODULES

SEE US AT
PHOTONICS WEST
BOOTH #1835

An OSI Systems Company

ADVANCED PHOTONIX LASERDIODE LASERSCAN PFC osioptoelectronics com




SPIE Membership Events

Your SPIE Membership is a valuable asset; join other SPIE members in these informal get-togethers.
Make new connections and renew old friendships.

SPIE Fellow Member Luncheon

Monday 3 February 2020 ¢ 12:00 PM - 1:30 PM

Location: InterContinental Hotel,
InterContinental Ballroom (5th Floor)

For SPIE Fellows Only

All Fellow Members of SPIE are invited to join your colleagues for an
SPIE hosted lunch. The new SPIE Fellows attending Photonics West will
be introduced and recognized. Please join us for this informal gathering
and a chance to interact with other Fellows. Fellow Members planning to
attend are asked to RSVP to Brent Johnson (brentj@spie.org).

FELLOWS LUNCHEON PRESENTATION:
Innovation in Ultrafast or Ultrafast Innovation?

Ursula Keller
Physics Department,
ETH Zurich (Switzerland)

SPIE Fellow Ursula Keller is the recipient of the 2020 SPIE Gold Medal,
which is the highest honor the Society bestows. For nearly three decades,
the research of Ursula Keller, a professor of physics at ETH Zurich, has
defined the revolution in ultrafast science and technology. She pioneered
the semiconductor saturable absorber mirror (SESAM), which quickly
became ubiquitous in useful ultrashort pulse laser systems. From 1993
onwards, with the research group that she built at ETH Zurich, she has led
international state-of-the-art developments in ultrafast science through a
comprehensive program of research, ranging from the technological de-
velopment of SESAMs to shape and withstand millijoule femtosecond laser
pulses, to fundamental science with the demonstration of the attoclock.

PRESENTATION OF 2020 SPIE EARLY CAREER ACHIEVEMENT

AWARD - ACADEMIC

The SPIE Early Career Achievement Award is presented in recognition of
significant and innovative technical contributions in the engineering or
scientific fields of relevance to SPIE.

PRESENTED TO:
Gordon Wetzstein
Stanford University, Stanford, California (USA)

Gordon Wetzstein is the second of two 2020 recipients of the

SPIE Early Career Achievement Award - Academic focus - in
recognition of outstanding contributions to computational imaging and
display technologies.

46 SPIE Photonics West 2020 -
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SPIE Senior Member Breakfast

Tuesday 4 February 2020 « 8:00 AM - 9:00 AM

Location: InterContinental Hotel,
InterContinental Ballroom (5th Floor)

For SPIE Senior Members Only

All Senior Members of SPIE are invited to join your colleagues for this
SPIE-hosted buffet breakfast. Please join us for this informal gathering
and a chance to interact with other Senior Members. Please plan to wear
your yellow Senior Member ribbon for entry into this event. A special
invitation is also made for members of the SPIE Board of Directors to
attend this breakfast. Senior Members planning to attend are asked to
RSVP to Brent Johnson (brentj@spie.org).

SPIE After-Dinner Member Reception

THE PLACE FOR SPIE MEMBERS TO CONNECT
Tuesday 4 February 2020 « 8:00 PM - 9:30 PM
Location: 715 Harrison Street, San Francisco

For SPIE Members Only

SPIE Members are invited to the 715 Harrison. Enjoy cocktails, dessert,
coffee and a special ice cream treat. Please note: this reception is limited
to SPIE Members only and the 715 Harrison is only open to attendees aged
18 or over. Please wear your registration badge and Member ribbon and
bring a valid ID. If you join as an SPIE Member onsite, please bring your
registration receipt. Dress is casual or business attire.

¢ H#PhotonicsWest
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SEE WHAT'S NEW AT PG&O

Introducing Finished Infrared Optics

PG&O now offers the finest in precision finished infrared optical components
for a variety of commercial and defense applications. Our infrared substrates
include calcium fluoride, germanium, magnesium fluoride, silicon, zinc selenide,

and zinc sulfide and operate from 0.75 pm (NIR) to 15 um (LWIR). Call today for
more information.

See us at
BiOS #8351
Photonics West #4883

PG&O

Precision Glass & Optics

www.pgo.com /714.540.0126 / info@pgo.com
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Gain important industry insights

Hear from leading experts, see the latest innovations, and connect with the right people.
The SPIE Photonics West Industry Program has something for everyone—from engineers and
CEOs to startups and venture capitalists.

SIX DAYS, SIXTY EVENTS

Venture Summit
Where entrepreneurs and potential

business partners meet

Startup Challenge
I Entrepreneurs compete for over
$85,000 in cash and prizes

[ ) Industry Stage

Free sessions taking place on the

show floor
!f! Industry Workshops
QAididdid Presentations from top companies

sharing their solutions

SPIE Photonics West 2020

SPIE Entrepreneur Program and

p. 49

p. 54

p. 56

p. 64

spie.org/pw

#PhotonicsWest

Job Fair
Connecting recruiters and potential
employees

p. 34

Industry Special Events
Make time during the week for these
special events.

p. 68

Prism Awards p. 71
Honoring the best new optics and
photonics products on the market
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SPIE ENTREPRENEUR PROGRAM AND VENTURE SUMMIT

TIME | EVENT | PAGE
Saturday 1 February 2020
1:30 PM - 2:00 PM Healthcare Keynote p.57
2:00 PM - 3:00 PM Healthcare Founders Panel p.57
315PM-415PM Healthcare Investors Panel p.58
Sunday 2 February 2020
9:00 AM -12:00 PM Startup with Purpose p. 49
12:00 PM -1:00 PM Startup Strategy Lunch p. 50
115 PM - 2115 PM Esgglirbg;isacl'se;gwnto Build Your Business p.50
2:30 PM - 3:30 PM giiizzrgiir:‘t: Milestones and Money Panel p.50
3:30 PM - 5:45 PM Risk 2 Value Course p.50
Monday 3 February 2020
9:00 AM -12:00 PM Customer Discovery with NSF I-Corps p. 51
Instruction
12:00 PM - 1:30 PM Startup Mentoring and Networking Lunch | p. 51
1:30 PM - 5:00 PM Office Hours — Startup Teams and Mentors | p. 51
2:00 PM - 3:00 PM FDA Regulatory Shark Tank p. 51
Tuesday 4 February 2020
8:00 AM-10:00 AM Pre-Seed Stage Deep Tech Pitches p. 52
8:00 AM -10:00 AM Pre-Seed Stage Healthcare Pitches p. 52
10:00 AM -12:00 PM Seed Stage Deep Tech Semi-Finals p.52
10:00 AM -12:00 PM Seed Stage Healthcare Semi-Finals p. 52
10:00 AM - 5:00 PM Demos & Startup Alley p. 52
mooau-nzoam | leconeenafissde et o2
11:30 AM - 12:00 PM \I;\i/ra]e\lsédgpctrcast with Phil Greenhalgh, p.52
12:00 PM - 1:.00 PM SPIE Venture Summit Networking Lunch | p. 53
1:00 PM - 1:30 PM SPIE Venture Summit Keynote p.53
1:30 PM = 2:30 PM gi?ul?:r?s in Photonics - Data and p.53
2:45PM - 3:45 PM Investing in Photonics Panel Discussion p.53
4:00 PM - 5:00 PM Series A/B Pitches p.53
5:00 PM - 6:00 PM Venture Summit Closing Reception p.53
Wednesday 5 February 2020
7:45 AM - 9:00 AM IMPACT Program Debrief
SPIE STARTUP CHALLENGE
Wednesday 5 February 2020
9:00 AM - 9:30 AM Startup Challenge Keynote - p. 55
Healthcare 2030
9:30 AM-11:00 AM SPIE Startup Challenge Finals—Healthcare | p. 55
11:30 AM -12:00 PM Healthcare—Pitch Review p. 55
12:30 PM - 1:30 PM SPIE Startup Challenge — Past Winners p. 55
Panel
1:30 PM - 3:30 PM SPIE Startup Challenge Finals—Deep Tech | p. 55
3:30 PM - 4:.00 PM Deep Tech—Pitch Review p.55
4:00 PM - 5:00 PM SPIE Startup Challenge: Awards & p. 55
Reception

Connect with the experts
2020 Entrepreneur Program Network

e

Hear from an impressive line-up of experts leading powerful
events at this inaugural program. Network with these leaders,
plus meet investors, entrepreneurs, educators, and other im-
portant people leading the next deep tech innovations.

Healthcare Keynote

Saturday 1 February 2020 ¢« 1:30 PM - 2:00 PM
Location: Industry Stage, Hall DE (Exhibit Level)
See p. 57 for details.

Healthcare Founders Panel
Saturday 1 February 2020 « 2:00 PM - 3:00 PM
Location: Industry Stage, Hall DE (Exhibit Level)
See p.57 for details.

Healthcare Investors Panel

Saturday 1 February 2020 « 3:15 PM - 4:15 PM
Location: Industry Stage, Hall DE (Exhibit Level)
See p. 58 for details.

SPIE ENTREPRENEUR PROGRAM - SUNDAY

Startup with Purpose

Sunday 2 February 2020 « 9:00 AM - 12:00 PM
Location: Room 2024 (Level 2 West)

WHAT DO YOU DO? WHO DO YOU DO IT FOR?
WHY DO THEY CARE?

Open to Startup Challenge teams and paid badge holders.

Answering these simple questions is the basis for beginning startup strate-
gy. Beyond the competition pitch, answering these fundamental questions
in an interactive, rapid feedback environment will help you focus on your
story and get you ready for the numerous conversations and discussions
you will have during the week at Photonics West. Startup Challenge
Semi-finalists are highly encouraged to attend, but anyone wanting to test
anidea for a business is welcome by joining the Entrepreneurship Program.

FACILITATORS:

Farzin Samadani
National Instructor
for NSF I-Corps
Program (USA)

Viktor Brandtneris
Principal,
Brandtneris
Consulting Group
Inc and NSF |-Corps
(USA)

THIS PROGRAM IS CURRENT AS OF 17 DECEMBER 2019—Find the latest on the SPIE Conference App.

Build your personal schedule of presentations, exhibitors, and networking events.
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SPIE ENTREPRENEUR PROGRAM AND VENTURE SUMMIT

Startup Strategy Lunch

Sunday 2 February 2020 + 12:00 PM - 1:00 PM
Location: Room 2020/2022 (Level 2 West)

Open to Startup Challenge teams and paid badge holders.

Now on its third cohort, the Luminate Accelerator is the world's only optics
and photonics startup accelerator. Join this event for a facilitated lunch
discussion with Sujatha Ramanujan, Managing Director of Luminate on
key success factors for high tech hardware startups.

SPEAKER:

Sujatha Ramanujan

Managing Director,

Luminate Accelerator (USA)

Building a Team to Build Your Business
Panel Discussion

Sunday 2 February 2020 « 1:15 PM - 2:15 PM
Location: Room 2020/2022 (Level 2 West)
Open to Startup Challenge teams and paid badge holders.

"Leaders of companies that go from good to great start not with “where”
but with “who.” They start by getting the right people on the bus, the
wrong people off the bus, and the right people in the right seats. And they
stick with that discipline—first the people, then the direction—no matter
how dire the circumstances.” - Jim Collins. Indeed, most investors will tell
you that they back teams, not ideas or business models. Join this panel
discussion to learn how to identify gaps and make good strategic hires
with the limited resources in your startup.

MODERATOR:

Sujatha Ramanujan
Managing Director,
Luminate Accelerator (USA)

PANELISTS:

Nicholas Durr
Founder, PlenOptika
and Assistant
Professor, Johns
Hopkins Univ. (USA)

Mike Hildebrandt
Strategy & Business
Development
Executive in Emerging
Technologies (USA)

Cather Simpson
Professor of Physics
& Chemical Sciences
The Univ. of
Auckland (New
Zealand) and
Founder, Engender
Technologies (New
Zealand)

Supriya Jaiswal
Founder and CEO,
Astrileux Corp. (USA)

SPIE Photonics West 2020

spie.org/pw

Investment: Milestones and Money
Panel Discussion

Sunday 2 February 2020 ¢ 2:30 PM - 3:30 PM
Location: Room 2020/2022 (Level 2 West)

Open to Startup Challenge teams and paid badge holders.

In seeking outside funding to scale a company, most founders make the
mistake of not connecting the money raised to the milestones they in-
tend to achieve. This panel discussion brings financial experts, investors,
and founders together for a conversation about how to speak the same
language around risk and value for technology startup.

MODERATOR:

Farzin Samadani

National Instructor for

NSF I-Corps Program (USA)

Chris Rowan
Founder,
Arscientia (USA)

John Dexheimer
President,
Lightwave Advisors
(USA)

Frank Levinson
General Partner,
Phoenix Ventures
(USA)

Cather Simpson
Professor of Physics
& Chemical Sciences
The Univ. of Auckland
(New Zealand) and
Founder, Engender
Technologies (New
Zealand)

Jerry Panagrossi
Executive
Director,

Renevo Capital
Limited (USA)

Risk 2 Value Course

Sunday 2 February 2020 « 3:30 PM - 5:45 PM
Location: Room 2020/2022 (Level 2 West)

Open to Startup Challenge teams and paid badge holders.

Investors in your company need to know how you will use the money
they put in to increase the value of the company and eliminate risks to
continued growth. Learn techniques that financial experts use to make
this estimate so you can speak more effectively to potential investors.

INSTRUCTORS:

Chris Rowan Doug Komen

Founder, Investor,

Arscientia (USA) Arscientia Advisors
(USA)

¢ H#PhotonicsWest
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SPIE ENTREPRENEUR PROGRAM AND VENTURE SUMMIT

SPIE ENTREPRENEUR PROGRAM - MONDAY

Customer Discovery with NSF I-Corps
Instruction

Monday 3 February 2020 « 9:00 AM - 12:00 PM
Location: Room 2024 (Level 2 West)

Open to Startup Challenge teams and paid badge holders.

Photonics West is an amazing laboratory for customer discovery training.
Learn about the wide variety of customers you might encounter, identify
decision-makers among them, and have the conversations that will guide
your business development. This is part one of the two part NSF IMPACT
program that may help your team qualify for I-Corps funding.
INSTRUCTORS:

Farzin Samadani
National Instructor
for NSF I-Corps
Program (USA)

Viktor Brandtneris
Principal,
Brandtneris
Consulting Group
Inc and NSF |-Corps
(USA)

Startup Mentoring and Networking
Lunch

Monday 3 February 2020 « 12:00 PM - 1:30 PM
Location: Room 2020/2022 (Level 2 West)

Open to Startup Challenge teams and paid badge holders.

Day 2 of the Entrepreneur Program is all about mentoring and networking.
This informal lunch is open to the participants in the Entrepreneur Program
and the volunteer mentors and judges from the Startup Challenge so that
teams can meet and network. Have your 1 minute introduction ready!

Office Hours —

Startup Teams and Mentors

Monday 3 February 2020 ¢ 1:30 PM - 5:00 PM
Location: Rooms 2020/2022 (Level 2 West)
Open to Startup Challenge teams and paid badge holders.

Mentors from a variety of backgrounds and expertise areas - Regulatory,
Intellectual Property, Pitching, Investing, and Business Strategy—will take
20 minute meetings with Startup Challenge teams and Entrepreneur
program participants. Advance sign-up is required to schedule meetings
with mentors.

FDA Regulatory Shark Tank
Monday 3 February 2020 « 2:00 PM - 3:00 PM
Location: Room 2024 (Level 2 West)

Open to Startup Challenge teams and paid badge holders.

Your product and business strategy may depend a lot on the regulatory
pathway and the claims you wish to make. Join members of the US Food
and Drug Administration for an interactive and example-filled look at
how to navigate different FDA approval pathways. With the goal of ac-
celerating patient access to medical devices while ensuring device safety
and efficacy, the FDA encourages companies to get early feedback on
their plans. Examples and questions will be handled in an open forum to
encourage information sharing.

PANELISTS:
- Zane Arp Kyle Myers
Director, Division of Director, Division
BioMedical Physics, of Imaging,

U.S. Food and Drug
Administration (USA)

Daniel Hammer
Deputy Director,
Division of
Biomedical Physics,
U.S. Food and Drug
Administration (USA)

Diagnostics, and
Software Reliability,
U.S. Food and Drug
Administration (USA)

SPIE ENTREPRENEUR PROGRAM - WEDNESDAY

IMPACT Program Debrief

Wednesday 5 February 2020 ¢ 7:45 AM - 9:00 AM
Location: Room 2024 (Level 2 West)
Open to Startup Challenge teams and paid badge holders.

Startup Challenge teams report back on customer and mentor discovery
meetings. This is part 2 of the 2 part NSF IMPACT program that may help
your team qualify for I-Corps funding. This debrief session is required for
|-Corps qualification.
INSTRUCTORS:

Farzin Samadani
National Instructor
for NSF I-Corps
Program (USA)

Viktor Brandtneris
Principal,
Brandtneris
Consulting Group
Inc and NSF |-Corps
(USA)

See maps of Moscone West

on pp. 5-6

THIS PROGRAM IS CURRENT AS OF 17 DECEMBER 2019—Find the latest on the SPIE Conference App.
Build your personal schedule of presentations, exhibitors, and networking events.
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SPIE ENTREPRENEUR PROGRAM AND VENTURE SUMMIT

SPIE VENTURE SUMMIT EVENTS - TUESDAY

Pre-Seed Stage Deep Tech Pitches
Tuesday 4 February 2020 « 8:00 AM -10:00 AM
Location: Room 2024 (Level 2 West)

Open to Startup Challenge teams and paid badge holders.

Startup Challenge semi-finalists in deep tech (imaging, semiconductors,
lasers, displays, telecommunications, AR/VR and all things optics-re-
lated) pitch their business to a panel of expert judges and compete to
move on to the Startup Challenge finals. Ideal for angel and early stage
investors to increase their view on the latest deep tech advances from
around the world.

Semi-finalist teams are announced in January and listed online.

Pre-Seed Stage Healthcare Pitches
Tuesday 4 February 2020 « 8:00 AM - 10:00 AM
Location: Room 2011 (Level 2 West)

Open to Startup Challenge teams and paid badge holders.

Startup Challenge semi-finalists in healthcare pitch their businesses to a
panel of expert judges and compete to move on to the Startup Challenge
finals. Ideal for angel and early stage investors to increase their view on
the latest healthcare advances from around the world.

Semi-finalist teams are announced in January and listed online.

Seed Stage Deep Tech Semi-Finals
Tuesday 4 February 2020 ¢ 10:00 AM - 12:00 PM
Location: Room 2024 (Level 2 West)

Open to Startup Challenge teams and paid badge holders.

Startup Challenge semi-finalists in deep tech (imaging, semiconductors,
lasers, displays, telecommunications, AR/VR and all things optics-re-
lated) pitch their business to a panel of expert judges and compete to
move on to the Startup Challenge finals. Ideal for angel and early stage
investors to increase their view on the latest deep tech advances from
around the world.

Semi-finalist teams are announced in January and listed online.

Seed Stage Healthcare Semi-Finals
Tuesday 4 February 2020 « 10:00 AM - 12:00 PM
Location: Room 2011 (Level 2 West)

Open to Startup Challenge teams and paid badge holders.

Startup Challenge semi-finalists in healthcare pitch their businesses to a
panel of expert judges and compete to move on to the Startup Challenge
finals. Ideal for angel and early stage investors to increase their view on
the latest healthcare advances from around the world.

Semi-finalist teams are announced in January and listed online.
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Demos & Startup Alley

Tuesday 4 February 2020 « 10:00 AM - 5:00 PM
Location: Room 2020/2022 (Level 2 West)

Meet with the entrepreneurs featured in the Startup Challenge. See the
prototypes and talk with the entrepreneurs to explore potential partner-
ships, investment, or sales.

Welcome and Fireside Chat with Laurent
Daudet of LightOn

Tuesday 4 February 2020 ¢ 11:00 AM - 11:30 AM
Location: Room 2020/2022 (Level 2 West)
Open to Startup Challenge teams and paid badge holders.

SPIE VENTURE SUMMIT WELCOME AND OVERVIEW

Followed by a one-one discussion with Laurent Daudet, CTO and
Co-founder, interviewed by Evan Nisselson, LDV Capital. LightOn devel-
ops a light-based technology required to accelerate large scale artificial
intelligence computations. With Al being built into thousands of appli-
cations, specialized low-power optical computing chips could change
the landscape of ubiquitous Al. With a recent $3.3M Seed round close,
LightOn brings unique advantages in this area that were unexpected
just a few years ago. How did they get there? What is next for this Par-
is-based startup?

Join us for this one-one interview with Laurent Daudet, CTO and
Co-founder, interviewed by Evan Nisselson, LDV Capital

Evan Nisselson
General Partner
& Founder, LDV
Capital (USA)

Laurent Daudet
CTO and Co-founder [
LightOn (France)

Fireside Chat with Phil Greenhalgh,
Wave Optics

Tuesday 4 February 2020 ¢ 11:30 AM - 12:00 PM
Location: Room 2020/2022 (Level 2 West)

WaveOptics, a company that develops core optical components for aug-
mented reality (AR) displays, has closed its series C round of funding at
$39 million. How did they get there? What is next? What is your advice
to any tech startup out there?

Join us for this one-one interview with Phil Greenhalgh, CTO of Wave
Optics, interviewed by Evan Nisselson, LDV Capital

Evan Nisselson
General Partner &
Founder,

LDV Capital (USA)

Phil Greenhalgh
CTO
Wave Optics (USA)
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SPIE ENTREPRENEUR PROGRAM AND VENTURE SUMMIT

SPIE Venture Summit Networking Lunch

Tuesday 4 February 2020 « Time: 12:00 PM - 1:00 PM
Location: Room 2020/2022 (Level 2 West)

Open to Startup Challenge teams and paid badge holders.

Hosted and facilitated networking lunch for the SPIE Venture Summit.
Teams from the Startup Challenge will have the chance to network with

investors and experts. Tour prototypes and demos from high tech startups
in the competition.

SPIE Venture Summit Keynote
Tuesday 4 February 2020 « 1:00 PM - 1:30 PM
Location: Room 2020/2022 (Level 2 West)

Evan Nisselson shares his perspective on "45 Billion Cameras by 2022 will
fuel business opportunities” with the SPIE Venture Summit.

Open to Startup Challenge teams and paid badge holders.

Venture Summit Keynote speaker, Evan Nisselson, is the founder of LDV
Capital, a thesis-driven early stage venture fund investing in people
building visual technology businesses. LDV has been investing in pre-seed
and seed stage teams (focusing on computer vision, machine learning
and artificial intelligence to analyze visual data) across North America
and Europe since 2012.

KEYNOTE SPEAKER:

Evan Nisselson

General Partner & Founder,
LDV Capital (USA)

M&A Trends in Photonics -

Data and Discussion

Tuesday 4 February 2020 ¢ 1:30 PM - 2:30 PM
Location: Room 2020/2022 (Level 2 West)

Open to Startup Challenge teams and paid badge holders.

Mergers and acquisitions are the primary drivers of exits among technol-
ogy startups. There is a small community of experts that tracks activity
in the optics and photonics technical domain. Through a series of pre-
sentations and discussion, they will map out trends in the mergers and
acquisitions of photonics-enabled companies.

MODERATOR:
Chris Rowan
Founder, Arscientia (USA)

PANELISTS:
Mike Powell Linda Smith
Managing Director President,
and Partner CERES Technology

Renevo Capital
Limited (USA)

Advisors (USA)

Danny Piper
Mergers and
Acquisitions
Principal
NewCap Partners
Inc. (USA)

Investing in Photonics Panel Discussion

Date: Tuesday 4 February 2020 « 2:45 PM - 3:45 PM
Location: Room 2020/2022 (Level 2 West)
Open to Startup Challenge teams and paid badge holders.

Most investors shy away from the long timelines and uncertain outcomes
of hardware startups. Yet, the prospects for developing a ubiquitous
commercial technology on scale of the transistor is well within the realm
of possibility in photonics. This panel discussion brings together active
investors in the photonics space to discuss emerging trends, common
problems, and how founders can build successful companies.

MODERATOR:

Sujatha Ramanujan
Managing Director,
Luminate Accelerator (USA)

PANELISTS:

Frank Levinson
General Partner,
Phoenix Ventures
(USA)

Jerry Panagrossi
Executive Director,
Renevo Capital
Limited (USA)

Laura Smoliar
Founding Partner,
Berkeley Catalyst
Fund (USA)

Evan Nisselson
General Partner &
Founder,

LDV Capital (USA)

Series A/B Pitches

Tuesday 4 February 2020 « 4:00 PM - 5:00 PM
Location: Room 2020/2022 (Level 2 West)

Open to Startup Challenge teams and paid badge holders.

Companies raising later funding rounds in both the healthcare and deep
tech spaces will pitch in this final event of the SPIE Venture Summit. Im-
prove your deal flow from valuable, high tech companies with this event.
Ideal for all investors looking for opportunities to invest in companies
with market traction using technologies like imaging, semiconductors,
lasers, displays, telecommunications, AR/VR and healthcare from around
the world.

Companies pitching will be listed online in January.
CLOSING REMARKS
Evan Nisselson

General Partner & Founder,
LDV Capital (USA)

Venture Summit Closing Reception
Tuesday 4 February 2020 « 5:00 PM - 6:00 PM
Location: Room 2020/2022 (Level 2 West)

The SPIE Venture Summit wraps up with a reception shared with the
co-located AR/VR conference.

THIS PROGRAM IS CURRENT AS OF 17 DECEMBER 2019—Find the latest on the SPIE Conference App.
Build your personal schedule of presentations, exhibitors, and networking events. 53
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STARTUP SPIE.

2chdlenge mEm™

With over $85,000 in cash, prizes, and promotion at stake,
this is an event not fo be missed.

See and hear pitches for the "best of the best” new photonics businesses. This pitch competition is a lively, interactive
event showcasing the power of entrepreneurs to move photonics technology to the global marketplace. The top two
entrepreneurs from each semi-final track—healthcare and deep tech will have just five minutes each to pitch their businesses
to a team of expert judges.

The top pitch presenter will go home with $10,000 in cash from JENOPTIK and $5,000 of equipment from Edmund Optics.
Join fellow business development, investment, and product managers to scout new talent and see what the future of
entrepreneurship in photonics looks like.

The event will conclude with a networking reception where you can meet the presenters and fellow attendees involved in
photonics entrepreneurship. Go to the Startup Challenge website for details on presenters, logistics, prizes, and sponsors:
spie.org/startup

AWARD PRESENTER: STARTUP CHALLENGE JUDGES:

Mark Enright Evan Nisselson

Senior Director Silicon General Partner & Founder,
Valley Applications Center, LDV Capital (USA)
JENOPTIK (Germany)

~ John Greivenkamp

= 2020 SPIE President
and Professor, Univ. of
Arizona (USA)

Sam Rubin
General Manager,
Thorlabs Imaging Systems (USA)

Marc Himel

Director of Inside Sales
and Customer Success,
MKS Instruments (USA)

Lars Sandstrom
Precision Optics Engineer,
Senior Business Manager,
Edmund Optics (USA)

Zhenlin Li
Investment Director,
Photon Fund (China)

Andrew Lynch
Director of Sales - Americas,
Edmund Optics (USA)

Founding Partner Strategic Partner Lead Sponsors
L Dv Edmund HAMAMATSU
A optics worldwide PHOTON IS OUR BUSINESS
[

o > IWABS mks

JENOPTIK

Supporting Sponsors

nextcorps @




Open to all attendees.

Location: Room 2003 (Level 2 West)

Healthcare 9:30 AM - 11:30 AM

STARTUP CHALLENGE

4:00 PM - 5:00 PM

Deep Tech 1:30 PM - 3:30 PM

Startup Challenge Keynote -
Healthcare 2030

9:00 AM - 9:30 AM

Evan Nisselson opens the Startup Challenge with a perspective on
"Healthcare in 2030: Doctor-directed, patient-owned and powered by
visual technologies.”

Evan is the founder of LDV Capital, a thesis-driven early stage venture
fund investing in people building visual technology businesses. LDV has
been investing in pre-seed and seed stage teams (focusing on computer
vision, machine learning and artificial intelligence to analyze visual data)
across North America and Europe since 2012.

KEYNOTE SPEAKER:
Evan Nisselson
y General Partner & Founder,
] LDV Capital (USA)

Past Winners Panel
12:30 PM - 1:30 PM

Join past winners of the SPIE Startup Challenge for a discussion of key
factors in their successful journey from lab to launch and beyond.

PANELISTS:
gt 0 ﬁ Matthias Wagner
CEO,
b Cellino Biotech

Cather Simpson
Professor of
Physics & Chemical
Sciences, The

Univ. of Auckland
(New Zealand) and
Founder, Engender
Technologies

Leslie Kimerling
CEO and Co-Founder,
Double Helix Optics
(USA)

Ryan Shelton
Co-founder & CEO,
PhotoniCare (USA)

SPIE Startup Challenge Finals—
Healthcare

9:30 AM - 11:30 AM ¢ Location: Room 2003 (Level 2 West)

Six Startup Challenge finalists pitch their ideas for transformational
products in the healthcare arena. Expect to see amazing ideas in rapid
cancer detection, wearables-based health screening, single cell-imaging
and printing, neurologic therapy, and drug discovery. Healthcare is a
multi-trillion dollar business being transformed by photonics in innovative
ways; join your colleagues for a view of the future.

Healthcare—Pitch Review
11:30 AM - 12:00 PM

Expert analysis of the pitches, the markets they represent, and pros-
pects for growth in this area.

Lunch and networking follow.

MODERATOR:

Sujatha Ramanujan
Managing Director,
Luminate Accelerator (USA)

SPIE Startup Challenge Finals—
Deep Tech

1:30 PM - 3:30 PM ¢ Location: Room 2003 (Level 2 West)

Enabling technology? Try ubiquitous technology. Six Startup Challenge
finalists pitch their hardware solutions for transformational B2C and B2B
products. Expect to see amazing ideas in quantum computing, imaging
and communication in hostile environments, optical fabrication, spec-
troscopy, and advanced manufacturing. Numerous multi-billion dollar
industries are being transformed by photonics in innovative ways; join
your colleagues for a view of the future.

Deep Tech—Pitch Review
3:30 PM - 4:00 PM

Expert analysis of the pitches, the markets they represent, and pros-
pects for growth in this area.

Awards Ceremony for the Startup Challenge follows immediately.

SPIE Startup Challenge:
Awards & Reception
4:00 PM - 5:00 PM

Awards for the winners of the Healthcare and Deep Tech Startup Challenge will be presented by SPIE Pres-
ident John Greivenkamp and representatives of the SPIE Startup Challenge sponsors.

A reception and winners celebration concludes the event. Stay after and network with the winners, judges,

and VCs.

SPIE.ORG/STARTUP
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BiOS EXPO INDUSTRY STAGE

Expo Industry Stage

[ ] Take time to attend the industry sessions on the

ab exhibit floor during BiOS Expo and the Photonics

West Exhibition. These sessions will showcase the

latest developments in a wide range of topics from Photonics
in Healthcare to Lasers in Manufacturing.

Free for all attendees

EVENT

BiOS EXPO INDUSTRY STAGE

Saturday 1 February 2020

Advances in Optical Coherence

10:30 AM - 12:15 PM Tomography p.56
12:00 PM - 1:00 PM Lunch & Learn: Equity in Industry p.57
1:30 PM - 2:00 PM Healthcare Keynote p.57
2:00 PM - 3:00 PM Healthcare Founders Panel p.57
3:15PM - 4:15PM Healthcare Investors Panel p.58
Sunday 2 February 2020
10:15 AM - 12:00 PM Photonics in Healthcare p. 58
12:00 PM - 1:00 PM Iélijansch & Learn: Managing Unconscious D.59

1:30 PM - 4:00 PM Artificial Intelligence in Medical Imaging | p. 59

PHOTONICS WEST INDUSTRY STAGE

Tuesday 4 February 2020
10:30 AM -12:00 PM Photonic Integration Forum p. 60
12:00 PM = 1:00 PM Lunch & Learn: Creative Inclusive b. 60
Cultures
Building an Industry: The
1:30 PM - 4:30 PM Commercialization of Quantum p. 60
Technology
Wednesday 5 February 2020
10:00 AM -12:00 PM Lasers in Manufacturing p. 61
12:00 PM - 1:00 PM Lunch & Learn: Growth Mindset p. 62
Leadership
1:30 PM - 4:30 PM Photonics Mobility Forum p. 62
Thursday 6 February 2020
10:15 AM -10:45 AM Industry Update: Trends and Outlook p. 63
10:45 AM - 1115 AM Public Policy Update: Export Control, p. 63
Advocacy, and More
11:30 AM -12:00 PM Prism Awards Winners Panel p. 63
12:00 PM -1:00 PM Lunch & Learn: Diversity in the p.63
Workplace
SPIE Photonics West 2020 « spie.org/pw

Advances in Optical Coherence
Tomography

Saturday 1 February 2020 « 10:30 AM - 12:00 PM
Location: Industry Stage, Hall DE (Exhibit Level)

OCT NOW: ADVANCED COMPONENTS AND BOUNDARY-
BUSTING APPLICATIONS

Now in its third decade of development, optical coherence tomography
(OCT) is proving its power as an imaging technique with a growing list
of applications in biomedicine. Extensive development activity is driving
continued advances and fueling healthy growth (at a compound annual
rate of almost 9% since 2018) in a global market projected to reach $1.5
B by 2023. This growth seems likely to continue as acceptance of OCT
becomes more widespread and novel developments increase its ability to
enable researchers and practitioners to produce important outcomes for
patients. This session will look at novel system design, improved capabil-
ities, and applications in ophthalmology, otology, cardiology, and more,
along with the technological advances that are enabling OCT innovation.

Join us to hear about some of the leading advances in OCT, with unique
insight from industry experts on this fast-evolving technique.

CHAIR:
Barbara Gefvert
Editor-in-Chief, BioOptics World (USA)

SPEAKERS:

OPHTHALMIC OPTICAL COHERENCE TOMOGRAPHY -
TRANSFORMING PATIENT CARE

Tilman Schmoll
Scientist, Carl Zeiss Meditec (USA)

In this talk we examine how OCT continues to transform pa-
tient care by ever increasing imaging speed, imaging depth
and image quality. With fields of view approaching that
of ultra-wide field fundus cameras and OCT Angiography
providing non-invasive capillary contrast, optical coherence tomography
systems have become versatile ophthalmic diagnostic tools indispensable
in everyday clinical practice. We provide an overview of state of the art
ophthalmic OCT and point out directions for how future OCT systems will
continue to revolutionize eye care.

THROUGH THE CURTAIN: OCT-ENHANCED EAR EXAMS
REMOVE THE GUESSWORK

Ryan Shelton
Co-founder & CEO, PhotoniCare (USA)

This talk presents a re-engineering of OCT technology for

production of a handheld tool that for the first time enables

- objective, quantitative, and non-invasive assessment of

middle ear infections, the leading cause of hearing loss,

surgeries, and antibiotic use in children. The current gold standard has an

accuracy of only 50%, resulting in poor outcomes and treatment strate-

gies. PhotoniCare’s OCT-enabled TOMi Scope is the only technology that

looks directly at the disease, showing potential as a vast improvement over

the current standard of care. The presentation will discuss device design
and operation, as well as potential for further development.

¢ H#PhotonicsWest
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Open to all attendees.

IMPROVING CARDIAC OUTCOMES WITH PHOTONIC
IMAGING

Barry Vuong
Senior Scientist / Engineer, SpectraWAVE Inc., (USA)

High-resolution visualization of coronary plagues using
intravascular optical coherence tomography (IVOCT) has
been proven to be a powerful tool to improve stenting,
and may assist in vulnerable plague detection. However,
identification of potentially vulnerable lipid core- plaquesis difficult with
IVOCT and/or standard of care tools.

In April, 2019, the FDA approved a near-IR spectroscopy (NIRS)device
for the detection of high risk coronary plaques. SpectraWAVE is using
telecom inspired fiber optic components and systems to add NIRS to
IVOCT in a single compact and affordable new instrument. This combined
technology provides simultaneous information about the microstructure
and composition of coronary plaques permitting improved stenting and
detection vulnerable plagues.

AFFORDABLE OCT IMAGING

Adam Wax
Founder & Chief Science Officer, Lumedica (USA)

This presentation reveals the work—including engineering,
development and distribution—to make OCT affordable for
researchers and educators, clinicians, and OEMs. It briefly
reviews operation of the technology, applications, commer-
cial outcomes, and potential future directions.

ADVANCED COMPONENTS AND SUBSYSTEMS FOR NEXT-
GENERATION OCT

S = Shahid Islam
Lead VCSEL Applications Scientist, Thorlabs, Inc. (USA)

For the last two decades, Thorlabs has delivered novel,
reliable and application-oriented components to the OCT
community. This talk provides a summary of recent progress
at Thorlabs with emphasis on MEMS-VCSEL light source
technology for sweep-mode switchable kHz-to-MHz A-scan rate OCT
and meter-depth range imaging, efforts towards miniaturization and cost
reduction of OCT components and systems, and new OCT research appli-
cations. It will discuss how these advances enable next-generation OCT for
OCT researchers and developers, for original equipment manufacturers
(OEMs), and for application end users without detailed knowledge of OCT.

Lunch & Learn: Equity in Industry

Saturday 1 February 2020 ¢« 12:00 PM - 1:00 PM
Location: Industry Stage, Hall DE (Exhibit Level)

This panel will seek to highlight the way that seeking equity in pay,
treatment, and status can be affected at different points in one’s career.
Ideally, we would like to have 3 - 4 panelists at different career stages
in industry, specifically biomedical industry since we are hosting this on
Saturday which is during BiOs

First 50 to attend will receive a free boxed lunch.
SPEAKERS:

Mary Lou Jepsen
Founder of Open-
water and former
exec at Google and
Facebook (USA)

Simi George
Senior COE Leader
at AXA (USA)

Shahida Imani
CEO of Chromacity
(United Kingdom)

)
3

rd

BiOS EXPO INDUSTRY STAGE

Healthcare Keynote

Saturday 1 February 2020 ¢ 1:30 PM - 2:00 PM
Location: Industry Stage, Hall DE (Exhibit Level)

“Engineering the Future of Health” - Dr. Bruce Tromberg will kick off this
session on translating laboratory science and engineering in healthcare
into both positive patient outcomes and viable businesses.

KEYNOTE:

Bruce Tromberg

Director of the National Institute of Biomedical Imaging
and Bioengineering (NIBIB) at the National Institutes of
Health (NIH) (USA)

Healthcare Founders Panel

Saturday 1 February 2020 « 2:00 PM - 3:00 PM
Location: Industry Stage, Hall DE (Exhibit Level)

Advances in healthcare are increasingly enabled by optics. Join founders
of growing startup companies in the Healthcare space for a discussion
of the current challenges and opportunities in the healthcare landscape.
Whether you are looking for a perspective on prototype testing, patient
trials, regulatory hurdles, or just plain market traction, you will get valuable
insights from these successful founders.

MODERATOR:
Farzin Samadani
National Instructor for NSF I-Corps Program (USA)

Brit Berry-Pusey Oliver Hvidt

Founder, Avenda CEO and Co-

Health (USA) founder, NorLase
(Denmark)

Ryan Shelton Adam Wax

CEO and Co-founder,
PhotoniCare (USA)

Founder & Chief
_ Science Officer,
C{% Lumedica (USA)

Christy Sheehy
Founder and CEO,

C. Light Technologies
(USA)
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BiOS EXPO INDUSTRY STAGE

Healthcare Investors Panel

Saturday 1 February 2020 « 3:15 PM - 4:15 PM
Location: Industry Stage, Hall DE (Exhibit Level)

Investors in healthcare companies have a tolerance for the risk of long
timelines and health efficacy and safety evaluations. Hear from active
investors what they look for in a healthcare company to fund and how
founders can improve the outcomes of their business.

MODERATOR:
Farzin Samadani
National Instructor for NSF I-Corps Program (USA)

Nick Mourlas

Sr. Director

New Ventures,
Johnson & Johnson

Faz Bashi
Venture Affiliate
Partner, Boston
Millennia Partners

(USA) Innovation (USA)
Todd Merchak Kerry Rupp
Program Specialist General Partner,
at National Institutes True Wealth

of Health, National Ventures / NSF

Institutes of Health
(USA)

I-Corps (USA)

Photonics in Healthcare

Sunday 2 February 2020 « 10:15 AM - 12:00 PM
Location: Industry Stage, Hall DE (Exhibit Level)

Photonics-based methods are helping to meet the increasing worldwide
demand for rapid, accurate, personalised and cost-effective healthcare
interventions - including imaging, diagnostics and therapy. Biophotonics
is also instrumental to the analysis of processes at the molecular level,
enabling a greater understanding of the origin of diseases, and hence
allowing prevention and new treatments.

Attend this session to learn from industry experts as they discuss topics
that include the selection and optimisation of image sensors specifically
for medical imaging applications, fluorescence and spectral methods for
image-guided surgery, fiber-based solutions for medical imaging, the
use of acousto-optic elements for advanced microscopy, and the role of
photonics in manufacturing of cell-based therapies.

CHAIR:

Tom Harvey

Healthcare Photonics Lead, CPI Centre for

Healthcare Photonics (United Kingdom)

SPEAKERS:

MAKING THE INVISIBLE VISIBLE WITH MULTISPECTRAL
AND FLUORESCENCE IMAGE-GUIDED SURGERY

Richelle Hovelling
Manager Research & Trials,
Quest Medical Imaging
(The Netherlands)

The prism-based imaging technique of the Quest Spectrum
surgical platform enables surgeons to create contrast be-
tween biological tissues that are indistinguishable with the naked eye.
The contrast in fluorescence image guided surgery is created by using
fluorescent tracers to visualize biological structures. Due to the imaging
in the near-infrared, just outside the spectrum visible to the human eye,
the system can provide information for tumor localization or tissue per-

58 SPIE Photonics West 2020 « spie.org/pw

fusion, to give the surgeon real-time information and to improve their
decision-making-process during open and minimal invasive surgery.
Insight into the prism-based camera system for medical imaging will be
given together with an overview of the current and future applications of
fluorescence and (multi)spectral image-guided surgery. Case examples
will be used to demonstrate the impact of these imaging techniques in
the medical field.

IMAGE SENSORS FOR MEDICAL APPLICATIONS - SPECIFIC
NEEDS AND APPLICATIONS

Stefan Beyer
Manager Product Development Medical Applications,
Berliner Glas (Germany)

Image sensors belong to the core components in many
medical devices such as endoscopic and intraoral camer-
as. However, the leading sensor manufactures target high
volume applications with specifications which are often different from
the requirements in medical applications. Tailored solutions for medical
devices are often produced in lower quantities having special demands
regarding the optic design, spectral response and size. The presentation
gives an overview on aspects for sensor choice and enhanced function-
ality. Emphasis is put on the chief ray angle design of micro lens arrays in
CMOS sensors and options to replace protective windows by customized
coated windows. A high precision alignment tool for multi-chip camera
systems is presented and some aspects for sensor alignment will be
presented.

DO DIM THINGS: WHY LOW LIGHT IMAGING CAPABILITIES
ENABLE ADVANCES IN RESEARCH AND MEDICINE

Stephanie M. Fullerton
Life Science Marketing Manager,
Hamamatsu Corporation (USA)

The past decade of camera development ushered in a new
era of low light imaging that was previously unfathomable.
EMCCDs enabled the first precision localization super resolu-
tion experiments. These cameras, along with highly sensitive PMTs, were
part of the story of the 2014 Nobel Prize in Chemistry. From EMCCDs we
progressed to scientific CMOS. These cameras are now the workhorse for
PCR, digital pathology whole slide imaging and low-cost gene sequenc-
ing. As the go-to technology for almost every advanced microscopy
technique, they are applied to elucidating the inner workings of cells, the
connectivity and activity of the brain, the mysteries of embryogenesis
and the pathology of disease. As research progresses and optical designs
become refined, the technical advances in the lab will make their way into
the clinic, both as data-driven treatments and diagnostic instruments.
Understanding what CMQOS, and particularly low noise scientific CMOS,
brings to the table for imaging is beneficial to every investigator since
this insight may stimulate new ideas for previously untestable questions
and undeveloped devices.

THE USE OF ACOUSTO-OPTICS IN ADVANCED
MICROSCOPY

Andrew Robertson
Senior Vice President,
Gooch & Housego (United Kingdom)

High resolution, confocal microscopes illuminate their object

with laser beams. Instead of recording the whole image in

one step, these microscopes scan the object point by point.
High end instruments operate with multiple lasers & wavelengths and
some versions now utilise supercontinuum sources. The need to carefully
control both the illumination, reflection and any generated fluorescence
signals is critical. Acousto-optics provides the capability of very rapidly
manipulating the wavelength and amplitude of light through the interac-
tion of acoustic waves with laser light within acousto-optic crystals in a
completely electronic manner. Acousto-optic deflectors can also be ar-
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Open to all attendees.

ranged and driven to enable the rapid focus and tilt of optical wavefronts,
enabling high-speed 3D random access microscopy. The potential to be
able to combine continuous axial and lateral scanning using acousto-op-
tics enables line scanning in any direction at high speed and the scan can
be aligned to match biological structures. The wide use of acousto-optics
in modern high resolution, advanced microscopy is discussed.

THE DIGITAL TWIN: A CALL FOR NEW SENSORS FOR
BIOREACTORS

Paul C. Goodwin
Science Director,
GE Healthcare, Life Sciences (USA)

A bioreactor is vessel for large-scale biological reactions.
The bioreactor must provide for the complete nourishment,
gas exchange, temperature control, and homeostasis that
would normally be provided by a complete organism. Most current
bioreactors provide for relatively basic sensing and control of the cell
culture medium. Common sensors include temperature, pH, and dis-
solved oxygen and most control systems regulate temperature, pH and
gas exchange through PID (Proportional-Integral-Derivative) control. A
number of studies have demonstrated that improved cell viability and
production can be achieved by more thorough sensing and modelling
of the bioreactor system. Improvements in sensors, complex system
modelling, and control technology create an opportunity for improved
bioreactors capable of delivering consistent, predictable results even in
complex culturing conditions like the autologous cell cultures required for
cell-based therapies such asimmunotherapy and regenerative medicine.
To this end, GE is developing new modelling methods to understand
not only average batch regulation but complete modelling of individual
batches. This modelling of every batch we refer to as the Digital Twin. By
creating a Digital Twin of the bioreactor, we will be able to improve both
adaptive and predictive control of processes through in silico modelling
to deliver improved outcomes for our customers.

ADVANCED FIBER SOLUTIONS FOR BIOMEDICAL
PHOTONICS IN THE 0.3-16 yM RANGE

Viacheslav Artyushenko
President,
art photonics GmbH (Germany)

Review of the latest progress reached in specialty fiber op-
tics of a broad spectral range: 0.3-16um. The most advanced
fiber solutions for minimal invasive laser medicine and bio-
medical diagnostics using IR-imaging and key spectroscopy methods will
be presented with hot examples of new applications: multi-spectral tissue
diagnostics to detect tumor margins for its surgery removal, minimal in-
vasive laser angioplasty, inter-corporal InfraRed-imaging of tissue during
RFA proceduresin heart, etc. Spectral fiber sensing for label free analysis
of tissue composition enables to differentiate malignant and normal tissue
to secure minimal invasive, but complete tumor removal. Comparison of
key spectral methods of Raman scattering, fluorescence, diffuse NIR-re-
flection & MIR-absorption spectroscopy was made to select the most
specific, sensitive and accurate method or to combine them for tumor
surgery navigation. Clinical examples of this approach will be presented
for oral, colon and other organ cancers. Progress with new development
of flexible cables for medical CO2- and CO-lasers will be presented de-
scribing comparison of PIR-fiber and Hollow Waveguide based cables
to enable the possibility to develop new smart laser medical systems.

HOW HYPERSPECTRAL SENSING TECHNOLOGIES CAN
HELP ENABLING WEARABLES FOR HEALTH DIAGNOSTICS

Ward van der Tempel
Co-founder and Product Director,
Spectricity (Belgium)

In the past decade we have seen several wearables intro-
duced that can measure certain health-related parameters.

BiOS EXPO INDUSTRY STAGE

Fitness wearables and skin patches that monitor optical heart rate, for
instance are readily available. Significant advances have also been made
on integrating heart rate variability and ECG measurements into smart
watches. Other important health-related parameters, however, cannot yet
reliably be integrated into a wearable device. Continuous measurement
of oxygen saturation with medical grade accuracy at parts of the body
other than the finger or ear lobe, for example, is not available from a
wearable. Similarly, skin hydration measurement is not yet available in
a wearable device. In this presentation we will explain recent advances
in using hyperspectral sensing to measure parameters such as oxygen
saturation and skin hydration for integration into small wearables. Actual
results will be shown on Spectricity’s optical sensors with a size of only a
few square mm. We will explain how this patented CMOS hyperspectral
filter technology can help with the manufacture of really compact patch
and strap wearables that should be able to measure oxygen saturation
and skin hydration with medical grade accuracy.

Lunch & Learn:
Managing Unconscious Bias

Sunday 2 February 2020 ¢ 12:00 PM - 1:00 PM
Location: Industry Stage, Hall DE (Exhibit Level)

Join us for a one-hour session on how to manage unconscious bias and
share ideas with others in the community. First 50 to attend will receive
a free boxed lunch.

Artificial Intelligence in Medical Imaging

Sunday 2 February 2020 « 1:30 PM - 4:00 PM
Location: Industry Stage, Hall DE (Exhibit Level)

Artificial Intelligence / deep learning is a modern machine learning
approach that has seen tremendous innovation in the last few years.
Specifically, it has revolutionized the field of computer vision—making
practical technologies out of what seemed like science fiction just a few
years ago. There is a general sense of optimism that these same technol-
ogies may be fruitfully applied in medical imagine to improve accuracy
and efficiency of reading services.
;" J'0 SESSION CHAIR:
. Kyle Myers
U.S. Food and Drug Administration (USA)

SPEAKERS:

Al-AIDED BREAST CANCER DIAGNOSIS:
FROM LAB TO PRODUCT

Maryellen Giger

Professor of Radiology/Medical Physics, University of Chi-
cago, and Co-founder Quantitative Insights, recently sold
to Paragon Biosciences as Qlarity Imaging (USA)

HEARTFLOW: Al FOR DIAGNOSIS AND
PLANNING TREATMENTS FOR HEART DISEASE

Charles A. Taylor
CTO, HeartFlow (USA)

APPLICATIONS OF ARTIFICIAL INTELLIGENCE
TECHNOLOGY ON NEUROLOGY

Myungjae Lee
Executive VP and Chief Strategy Officer, JLK Inspection

¥ and CEO of FLIFEX. (Korea and USA)

PANEL TO FOLLOW

THIS PROGRAM IS CURRENT AS OF 17 DECEMBER 2019—Find the latest on the SPIE Conference App.
Build your personal schedule of presentations, exhibitors, and networking events.
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Photonic Integration Forum

Tuesday 4 February 2020 * 10:30 AM - 12:00 PM
Location: Industry Stage, Hall DE (Exhibit Level)

Growing bandwidth and storage demands in data centers, cloud comput-
ing, and communications networks are pressuring incumbent technology
for data handling, switching speeds, scalability, energy consumption, and
cost, motivating the scale-up of optics and integrated photonics deeper
into systems.

Optical networking components based on integrated photonics and wa-
fer-scale processing will cut cost and energy, boost speed, and allowing
architects to redesign servers, connections, racks, and data centers that
move data at lightspeed. Applications of photonic integrated circuits
are now spreading innovation beyond optical networking toward com-
putation and into market segments including healthcare, the internet of
things, and sensing.

Learn from industry leaders at the forefront of photonic integration as
they share expert perspectives on the commercialization of photonic
integrated circuits using materials spanning silicon photonics, silicon
nitride, polymers, and indium phosphide integration platforms - and
their emerging applications.

MODERATOR:

Peter Hallett

Director of Marketing and Industry Relations,

SPIE (USA)

SPEAKERS:

Sylvie Menezo Philippe Absil

CEO & CTO, 3D and Optical
Scintil Photonics Technologies
(France) Department Director,

imec (Belgium)

Michael Hochberg Peter De

CTO, Dobbelaere

Elenion (USA) Vice President of
Engineering

\ _,.

Luxtera (USA)

Lunch & Learn:

Creative, Inclusive Cultures
Tuesday 4 February 2020 + 12:00 PM - 1:00 PM
Location: Industry Stage, Hall DE (Exhibit Level)

Join us for a one-hour training on how to create a more inclusive culture
and promote a safe environment for sharing ideas. First 50 to attend will
receive a free boxed lunch.

spie.org/pw

Building an Industry:
The Commercialization of Quantum
Technology

Tuesday 4 February 2020 ¢ 1:30 PM - 4:30 PM
Location: Industry Stage, Hall DE (Exhibit Level)

Commercial applications of quantum technology are projected to create
a market exceeding $40 billion in global revenues by 2044. Areas of
emerging opportunities include imaging, secure communications, simu-
lation, navigation, timekeeping, and computing to name a few. This po-
tential is attracting huge investment from both government and industry.
State-funded investment initiatives total more than $8 billion worldwide,
while industry investment includes both major corporations like Honeywell,
IBM, Intel, and Alibaba as well as SMEs and startups. Private investment
in quantum technology is also soaring, with venture capital spending in
2019 of more than $250 million and the creation worldwide of tens of
startup companies hoping to exploit the technology.

Attend this half-day forum and find out more about the industrial ap-
plications of quantum technology and where the industry stands. How
do industry leaders address the challenges of commercializing quantum
technology-based solutions?

Learn from expert speakers who share their perspectives on development
of quantum-enabled applications and products, as well as the creation of
an ecosystem that facilitates supply chain development.

4 MODERATOR:

k Stephen G. Anderson
Director, Industry Development,
SPIE (USA)

SPEAKERS:

THE INDUSTRY QUANTUM CONSORTIUM (QED-C)
ONE YEARIN

Joseph S. Broz

Executive Director and Governing Board Chairman, The
Quantum Economic Development Consortium (QED-C),
and Vice President, SRI International (USA)

This talk will focus on the progress made by the QED-C in
its first year of operation, and highlights from the quantum
industry.

THE QUANTUM-ENABLED INDUSTRY IN THE UK:
A VISION FOR THE FUTURE

Sara Diegoli
QuantIC Programme Manager, QuantIC; Strategic Projects
Manager, University of Glasgow (United Kingdom)

QuantIC was one of four Quantum Technology Hubs funded
as part of the UK National Quantum Technology Programme.
Launched in December 2014 by the UK Government, the UK
National Programme aims to accelerate the commercialization of quantum
technologies for the benefit of the UK economy and society. One of the
first national investments in this field, the UK QT Programme has brought
together academia, government and industry to achieve a common goal,
establishing a new model to stimulate bottom-up technology-driven
innovation. The UK Programme has been emulated by other initiatives
across the globe and the international competition is intensifying. Half-way
into the delivery of our ten-year vision, we reflect upon the journey so
far and present an ambitious vision for the future of a quantum-enabled
industry in the UK.
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COMMERCIALIZING QUANTUM CLOCKS & SENSORS

Jamil Abo-Shaeer
CEO,
Vector Atomic (USA)

Laboratory atomic sensors have transformative perfor-
mance gains over conventional technologies. Optical atomic
clocks now reach precision below 1 part in 1018. Despite a
25-year heritage, however, high-performance laser-based atomic devices
have yet to transition to the real world. Size, power, cost, and reliability of
laboratory devices is primarily driven by complexity of the laser system.
Commercializing quantum sensors will require telecom-style laser inte-
gration and robustness. This is a significant challenge for several reasons:
atomic sensors operate at diverse wavelengths (267-950 nm) and have
more stringent power (>40 mW), linewidth (< 1MHz), and optical isolation
(>50 dB) requirements than telecom lasers. This talk will cover applications
for quantum sensors, critical challenges for commercialization, and efforts
to address these challenges.

/‘\A

TUNNELING THROUGH BARRIERS TO QUANTUM
COMMERCIALIZATION

Mark Tolbert
& CEO,
== Toptica Inc. (USA)

Laser sources have been noted as one of the greatest diffi-

culties to allowing quantum commercialization. The path to

compact, robust laser solutions enabling quantum growth
is less a need for scientific development and more of one of industry
standardization, collaboration, consolidation and investment. This pre-
sentation will focus on the obstacles related to faster commercialization
of quantum and how those obstacle can be overcome.

QUANTUM ATOMIC COMMERCIALIZATION FOR RESEARCH
AND DEPLOYED APPLICATIONS

L& Maximillian A Perez
Director, Government Programs,
ColdQuanta Inc. (USA)

As commercial market pull begins to take over from de-
cades of quantum atomic technology push, engineering
challenges become increasingly clear. As a leader in the
commercialization of quantum technologies for both deployed and
research applications, ColdQuanta has responded to the very different
needs of the two spaces. Size, weight and power reduction is critical for
most deployed applications. In these cases, ColdQuanta has focused on
the volume reduced of critical component and subsystem technologies,
especially vacuum and optical. In research applications, flexibility and
performance is the key to finding a commercial niche. Here ColdQuanta
has focused on adapting technologies to the unique needs of quantum
researchers and developers. To accommodate both markets, ColdQuanta
has taken a two-pronged approach to quantum system commercialization
with compact systems using specialized user interfaces for well-defined
applications and larger quantum instruments with flexible interfaces for
research application.

PHOTONICS WEST INDUSTRY STAGE

Lasers in Manufacturing

Wednesday 5 February 2020 < 10:00 AM - 12:00 PM
Location: Industry Stage, Hall DE (Exhibit Level)

In today’s advanced manufacturing arena the role of laser-based solu-
tions continues to gain ground. The ever-growing range of laser-based
manufacturing solutions includes additive manufacturing, laser-based
micromachining, welding and cutting to name a few. Other advances
include developments like sources that are tailored to a specific appli-
cation. To remain competitive in this environment, manufacturers must
also embrace adjacent technologies such as computing, robotics, and
automation as well as materials development.

This session will explore the current state of laser-based manufacturing
and likely future developments. Listen to industry experts share their
views about the current state-of-the art in laser-based manufacturing.

CHAIR:

Michelle L. Stock
President, MLStock Consulting (USA)

SPEAKERS:

HIGH POWER AND HIGH PRECISION LASER
MANUFACTURING FROM UV TO IR: STATE OF THE ART
AND FUTURE CHALLENGES

| > Arnold Gillner
| \@&  Department Manager Micro Technology,
Fraunhofer-Institut flr Lasertechnik (Germany)

Laser manufacturing with laser cutting, welding, drilling,
additive processing and many other processes is an im-
portant part of current production technology. With the
development of new laser sources with adapted wavelengths and pulse
durations higher productivity and higher precision can be achieved for
many applications in automotive industry, electronics, medical industry
and others. Lasers as a fully digital technology approach allows not only
mass production but also single part production with highest efficiency
and quality. Even more, with the use of Al-based process control a fully
digitized process chain can be achieved.

LASER BASED FMM SOLUTION FOR HIGH RESOLUTION
OLED DISPLAY

Chi-Woo Kim
President,
APS Holdings (Korea)

Manufacturing fine metal mask (FMM) is one of the biggest
hurdles to realize UHD grade AMOLED displays for smart-
phone and augmented reality (AR). We have developed the
state-of-the-art material and processing technology to achieve 800ppi or
higher resolution FMMs. The Invar thinning and the thermal damage-free
laser ablation process realized us achieving the FMM for UHD displays.

ELECTRIC VEHICLES - ENABLING THE CHANGE WITH THE
USE OF LASERS

Anthony Prugar
Region Sales Manager / Industry Manager eMobility,
TRUMPF (USA)

N ‘ The automotive industry is nearing an inflection point as
‘ eMobility disrupts what has been the standard for over

100 years. Shifting consumer attitudes, improved battery
economics and positive regulation have led to huge investments in electri-
fication by OEM’s and tiered suppliers in which lasers will play a critical role.
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ADVANCED METAL PROCESSING ENABLED BY FIBER
LASERS WITH PROGRAMMABLE BEAM QUALITY

s Dahv Kliner
ﬁ‘ Vice President of Fiber Laser Technology,
@ | IGHT (USA)
Different materials processing applications require different
laser spot sizes, divergences, and beam shapes. Convention-

ﬁ
i
al lasers have fixed beam properties, and available approach-

es to varying the beam increase system size, cost, and complexity and/or
degrade performance and reliability. Most tools thus employ a fixed-beam
laser, resulting in nonoptimized performance, lack of manufacturing flex-
ibility, or the requirement to purchase multiple tools. A new fiber laser,
Corona, provides rapidly tunable beam characteristics directly from the
output fiber using an all-fiber mechanism. Corona’s broad range of beam
sizes and shapes and real-time programmability enable adjustments on-
the-fly and optimization of each process step. Results for metal cutting
and welding will be presented.

Lunch & Learn:
Growth Mindset Leadership

Wednesday 5 February 2020 ¢ 12:00 PM - 1:.00 PM
Location: Industry Stage, Hall DE (Exhibit Level)

Join us for a one-hour session on how to employ a growth mindset to
enhance leadership skills. First 50 to attend will receive a free boxed lunch.

Photonics Mobility Forum

Wednesday 5 February 2020 ¢ 1:30 PM - 4:30 PM
Location: Industry Stage, Hall DE (Exhibit Level)

This session highlights the growing role of optics and photonicsin today’s
autonomous systems marketplace. Photonics-based sensing--such as for-
ward- and rear-facing cameras (IR and visible), lidar, and sensor fusion—is
essential to autonomous mobility. Other relevant optical technologies
include adaptive lighting based on LEDs or lasers, light-based communi-
cations (Li-Fi), advanced displays, and in-cabin monitoring.

Attend this half-day forum to learn from industry experts about the
opportunities and challenges presented by these emerging markets and
how optical and photonics fits into the overall landscape of autonomous
mobile systems.

Speakers will be asked to participate in a short panel for Q&A at the end
of the session.

SESSION CHAIR:

Markus Arzberger

Director of Product Management,

OSRAM Opto Semiconductors (Germany)

AT )N
SPEAKERS:

AUTONOMOUS MOBILITY (CIS, FIR, LIDAR, RADAR, Al)

Dimitrios Damianos
Analyst,
Yole Développement (France)

Autonomous Driving (AD) is the current megatrend in
mobility, changing drastically the traditional automotive
landscape and business models. There are two ways that
AD can be accomplished:

* The ADAS way: traditional car makers which sell cars for the grand
public that will keep increasing their level of autonomy (LV 1-2-3-4-5),
at an affordable cost; currently they are at LV2.

spie.org/pw

* The robotic car way: companies that do not manufacture cars but
have other business models and challenge conventional auto-makers
by offering fleets of already fully autonomous cars (corresponding to
ADAS LV4 or LV5). These are expensive for the average consumer to
own and will be used as a service (robo-taxis); the so-called Transport
as a Service (TaaS).

In order for AD to be accomplished, various sensors must be used in
cars: CIS, FIR, LIDAR, Radar. Additionally, for the tremendous amount of
data gathered from these sensors, proper computing platforms (Al) are
needed to make sense of the information.

In this session, the relevant market data and forecasts will be analyzed for
the aforementioned sensors and computing platforms as well as a global
overview of the business will be outlined.

TAKING MACHINE PERCEPTION BEYOND 3D

Mehdi Asghari
Founder and CEO,
SiLC (USA)

In this talk we will review different 3D imaging technolo-
gies and discuss the merits and challenges of a coherent
approach. In particular, integration of a 1550 nm FMCW
architecture in silicon photonics will be detailed, together with some
recent progress in the area.

PHOTONIC INTEGRATED CIRCUITS FOR LIDAR

Marcus Dahlem
Principal Member of Technical Staff,
imec (Belgium)

Emerging LIDAR systems focus on reducing their depen-
dence on mechanical scanning devices. Over the past
years, optical phased arrays (OPAs) have gained visibility
for this application. In this talk, we present an overview of automotive
LiDAR systems (ToF and FMCW) and the building blocks required for
their enablement through OPAs. In that perspective, we focus on imec’s
developments of industrial-grade integrated photonic platforms (Si/SiN)
to support on-chip optical beamformers. In particular, we demonstrate
2D beam steering enabled by wavelength sweeping and phase shifting.
We address all devices and platform metrics specific to OPAs for LiDAR
(e.g. coherence length or phase errors), and present recent progress on
laser integration, low-power phase shifters (e.g. liquid crystal and ther-
mal), as well as on-chip calibration schemes (e.g. integrated detectors
and compact interferometers). These building blocks are key enablers of
compact and low-cost solid-state LiDAR systems.

DRIVING AUTONOMY- CHALLENGES AND REWARDS

Robert Baribault
Principal Architect, System Architecture
LeddarTech (Canada)

In this session, we will open the door to the factors that
influence the roadmap to autonomous vehicles. We will ex-
plore the challenges in technology, the automotive industry
and society, and provoke thoughtful solutions that will inevitably lead to
rewards both for society and industry.

THE EVOLVING BIFURCATION OF LiDAR TECHNOLOGY IN
ADAS AND AV VEHICLES

Rajeev Thakur
Director Automotive Programs
Velodyne Lidar (USA)

The automotive industry is increasingly cognizant of the
different value propositions that LIDAR technology offers for
autonomous vehicles (L4/L5) and vehicles with Advanced
Driver Assistance Systems (ADAS). The value of lidar in ADAS still remains
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to be tapped - even though the technology is available and mature.
The AV market continues to march on with lidar offering the range and
resolution that it is uniquely suited to provide. This presentation makes
a case for recognizing the current value of lidar in ADAS and clarifying
the different requirements for lidar in AV Vs ADAS and the challenges
faced in the eco-system. The presentation also shines a light on the role
of NCAP standards in guiding the industry.

LASER LIGHT SOURCES MOBILITY APPLICATIONS

Paul Rudy
Co-Founder, CMO and SVP of Business Development,
SLD Laser (USA)

We provide a description on the rapidly expanding ca-
pabilities of laser light technology, including bright, safe,
precision illumination sources with the ability to sense and
communicate. Specifically, we describe recently commercialized UL cer-
tified white light sources with more than 10x the brightness, range, and
beam contrast compared to LEDs. Additionally, we describe novel fiber
delivered and fiber emissive light sources, with elegant maintenance and
enhanced thermal management, as well as spatially dynamic beam spot-
light control, enabling high precision beam shaping. Lastly, we present on
recent demonstrations of laser light capability that deliver more than 20
gigabit per second data rates for LiFi communication applications from
safe white light spotlights, as well as sources that enable precision 2D and
3D sensing. Such laser light sources have applications in mobility applica-
tions including automotive, avionics, drones, rail, and marine applications.

Industry Update: Trends and Outlook

Thursday 6 February 2020 ¢ 10:15 AM - 10:45 AM
Location: Industry Stage, Hall DE (Exhibit Level)

SPEAKER:

Stephen G. Anderson
Director, Industry Development,
SPIE (USA)

Stephen Anderson, SPIE Industry Development Director
will present an update of the core optics and photonics
componentsindustry profile from SPIE including the most recent data for
2018 and projections for 2019. This in-depth study of the core optics and
photonics components industry examines recent industry performance
and provides insight on current trends and the outlook into 2020.

Based on a multi-year evaluation of more than 3,000 companies in over
50 countries, this global industry profile has become a key resource for
investors, business leaders, and government representatives who need a
clear picture of the worldwide photonics industry, its size, and economic
impact. The SPIE industry profile has found use supporting business
strategies, guiding investment decisions, and in the development of na-
tional policies to drive funding, business success and economic growth.

Public Policy Update:
Export Control, Advocacy, and More

Thursday 6 February 2020 ¢ 10:45 AM - 11:15 AM
Location: Industry Stage, Hall DE (Exhibit Level)

SPEAKER:

Jennifer Douris O'Bryan
Director, Government Affairs,
SPIE (USA)

Jennifer Douris O'Bryan, SPIE Government Affairs Director
will provide an update on advocacy and public policy issues
affecting the optics and photonics community, both in the U.S. and inter-
nationally. Her presentation will address, for example, regulatory changes

PHOTONICS WEST INDUSTRY STAGE

that could affect growth in emerging fields of technology, impact of the
trade war between the U.S. and China, and new CFIUS Export and foreign
investment policy requirements for foreign investment.

Jennifer has extensive experience working with members of the U.S.
Congress, where she has advised on technology, defense, and appro-
priations policy. She also works closely with industry representatives
to develop proposals to make needed changes to international export
control regulations through submission to the Wassenaar Arrangement.
Jennifer is currently Chair of the Sensors and Instrumentation Technical
Advisory Committee (SITAC) within the US Department of Commerce.

Prism Awards Winners Panel

Thursday 6 February 2020 « 11:30 AM - 12:00 PM

Location: Industry Stage, Hall DE (Exhibit Level)

Come hear from past Prism Award winners and a surprise 4th panelist—
who just learned the night before that they won!

Hear how these winning companies developed innovative products and
successful teams, along with other fun stories.

MODERATOR:

Pamela Robertson

Industry Program Manager,
SPIE (USA)

PAST WINNERS AND PANELISTS:

Dahv Kliner Paul Rudy
ﬁ VP, Fiber Laser Co-Founder,
@™ ' Technology at CMO and SVP of

nLIGHT,

‘g& 2019 Winner (USA)

Michael Withford
Co-Founder and
CEO of Modular

Business Development,
SLD Laser,
2018 Winner (USA)

Christopher
Haimberger
Technology Manager,

Photonics, TOPTICA Photonics,
2019 Winner 2019 Winner (USA
(Australia) and Germany)

Surprise panelist
2020 Prism Award Winner
(announced Wednesday evening, 5 February)

PRESENTED BY SPIE AND THE

PRISM
AWARDS

Lunch & Learn:

Diversity in the Workplace
Thursday 6 February 2020 « 12:00 PM - 1:00 PM
Location: Industry Stage, Hall DE (Exhibit Level)

Open to all registered attendees. No advance registration is required.
First 50 to attend will receive a free boxed lunch.

Join us for a panel discussion on how to recruit, retain, and advance
diversity in the workplace.

THIS PROGRAM IS CURRENT AS OF 17 DECEMBER 2019—Find the latest on the SPIE Conference App.

Build your personal schedule of presentations, exhibitors, and networking events.
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INDUSTRY WORKSHOPS

Industry Workshops

Take time to attend the Industry Workshops on
Wednesday at Photonics West. These workshops
are the perfect training ground to learn about a variety of topics,
from the basics of lasers to How to Design Using OpticStudio.
These sessions range from 30 minutes to full-day workshops.

Free to attend

XH

TIME | worksHoP | PAGE
Wednesday 5 February 2020
8:00 AM - 5:00 PM Photodetectors, Light Sources and p. 64

Spectrometers-Introduction and
Future Technologies

8:30 AM -10:00 AM
8:30 AM - 12:00 PM

Basics of Laser Material Processing p. 65

Latest Trends in Micro LED Displays | p. 65
Forum

10:00 AM -12:00 PM | How to Design and Package p. 66
a Maksutov Telescope Using
OpticStudio and a New Solution

from Zemax

10:30 AM - 12:00 PM | Optical Replication—A Cost- p. 66
effective Method for Volume
Production of Freeform Optics and

Aspheres

1:00 PM - 2:30 PM Multi-Element Lens Design for p. 66

Manufacturability

1:30 PM - 2:45 PM Diffractive/Metasurfaces: Seamless | p. 67
from Function to Structure

Simulation in VirtualLab Fusion

1:30 PM - 3:00 PM Market Outlook & Implications for p. 67

Sales & Marketing

3:00 PM - 415 PM
3:00 PM - 5:00 PM

Invention to Impact p. 67

Key Legal Issues Facing the Optics p. 67
Industry

Photodetectors, Light Sources and
Spectrometers-Introduction and Future
Technologies

Wednesday 5 February 2020 « 8:00 AM - 5:00 PM
Location: Room 2004 (Level 2 West)

8:00 AM - 9:45 AM
TOPIC #1 - INTRO TO PHOTODETECTORS

Slawomir Piatek
Technical Consultant (USA)

Abstract: Photodetectors are essential componentsin a vast

array of modern scientific and commercial instruments and

devices; technological progress will make them even more

ubiquitous. Understanding their opto-electronic properties,
regimes of operation, circuit requirements, and noise characteristics is
essential to a practitioner to make a proper photodetector selection for
a given application. The purpose of this presentation is to provide guid-
ance in this process by discussing the above considerations for the four
most common point photodetectors: photomultiplier tube, photodiode,
avalanche photodiode, and silicon photomultiplier.

SPIE Photonics West 2020

spie.org/pw

9:45 AM -10:00 AM
BREAK

10:00 AM -11:00 AM
TOPIC #2 - GENERAL IMAGE SENSORS & SPECTROMETERS

John Gilmore
Business Development Manager,
Hamamatsu (USA)

Abstract: Part of this presentation’s purpose is for attend-
ees to understand the technology limits of image sensor
solutions such as back-thinned CCDs, CMOS passive pixel
with variable integration, CMOS active pixel sensors, and InGaAs image
sensors. By knowing the detector technology, we can apply that to spec-
trometers to quickly assess instrumentation capabilities. There are many
spectrometers on the market for various spectroscopy applications. In
this presentation, you can learn what’s unique about Hamamatsu spec-
trometers. We are not just a run-of-the-mill supplier; we are uniquely
positioned to provide every aspect of spectrometer technology. Hama-
matsu is well-known as a quality sensor (CCD, CMOS) provider, and now
also for MEMS/MOEMS solutions including transmission gratings and na-
no-imprinted surface-enhanced substrates (SERS) and micro-spectrom-
eters. We combine these unique technologies to manufacture portable
Raman and other optical modules. To cover the NIR, many are turning
towards MEMS-FPI tunable filters, the MEMS-FTIR engine, or compact
InGaAs-based thin flat spectrometers, forming low-cost handheld spec-
troscopy solutions. We will introduce specialized products including the
award-winning, grating-based micro-spectrometer (C12880MA) and the
smallest grating-based spectrometer in the world, our new surface mount
spectrometer (SMD series, C14384MA-01). We cover a broad spectral
range from UV to NIR, and miniaturization and low cost modules are part
of recent development themes at Hamamatsu. We will continue to work
closely with customers, new and existing, and together we will create the
spectroscopy solutions for the next generation.

11:00 AM - 12:00 PM

TOPIC #3 THE FUTURE OF PHOTON COUNTING
TECHNOLOGIES (FROM MPPC/SIPM TO SPPC/SPAD)

Koei Yamamoto
.- Director of Solid State and Laser Division
2. Hamamatsu (USA)

“. Abstract: More than 10 years have passed since Hamamatsu
started developing the MPPC, which is a part of the SiPM

family. The most important feature is its photon counting
capability due to its high gain and low noise, but the MPPC has many
additional features such as compact size, low operating voltage, robust-
ness, high detection efficiency, and immunity to magnetic fields. Over
the years, various types of MPPC technology and devices have been
developed for applications in academic research, precise measurement,
medicine, and industry, for example. Our most successful developments
include the MPPC coupled with a scintillator for high energy physics and
for TOF-PET for cancer detection. Recent developments resulted in cov-
ering different wavelength regions such as VUV, VIS, and NIR, to make
the MPPC suitable for a wider range of applications. Recently, there’s
been popular demand for NIR-enhanced MPPCs in distance measurement
applications in the automotive industry. In addition to developing the
detectors, Hamamatsu also developed ASIC, power supplies, and modules
using these components to make it easy for customers to design their
systems. In this presentation, we will discuss new devices we call “Hybrid
MPPC SPAD.” In these new devices, the 1D or 2D MPPCs are connected
to specially-designed photon-counting ASICs through wire bonding or
bump bonding. We also recently developed the 2D InGaAs MPPC with
ASIC, which is an infrared-sensitive SPAD. Some of the modules will be
introduced in this presentation.
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12:00 PM - 1:00 PM
LUNCH

1:00 PM - 2:15 PM

TOPIC #4 - A GUIDE TO THE COMPLEX WORLD
OF LIGHT SOURCES

Eric Mesa Mohamed Shahen
Light Source Techni- Laser Technical Expert
cal Engineer, (USA)

Hamamatsu (USA)

Abstract: Light-generating devices use many different technologies to
generate light over a broad spectrum range and with varying charac-
teristics. We discuss the main defining characteristics of devices that
generate light such as wavelength, spectral width, temporal structure,
and intensity, among others. After understanding the light characteristics
necessary to help choose one device over another, attendees will learn
about the different device technologies for light generation and will also
understand the unigue value as well as the limitations of each device type.

2:15PM - 315 PM

TOPIC #5 - OVERVIEW OF MID-INFRARED (MIR)
TECHNOLOGIES: MERITS, APPLICATIONS, AND
NEW DEVELOPMENTS

Gary Spingarn
MIR Marketing Engineer

Naota Akikusa
Light Source Designer,
Hamamatsu (USA)

Abstract: Mid-infrared measurements have recently become a hot topicin
the photonicsindustry and for good reason: so much valuable information
lies within materials’ interactions with longer wavelengths. Capabilities
and complexity have been huge roadblocks in the market, and this pre-
sentation will explain that things are beginning to change. Innovations
have brought new, attractive options to the table for detectors and light
sources alike. There will be a discussion of the advantages of mid-infra-
red techniques, some popular applications, and infrared devices such as
detectors and semiconductor lasers.

3:15 PM to 3:30 PM
BREAK

3:30 PM to 5:00 PM

TOPIC #6 - AUTOMOTIVE LIDAR: CONCEPTS,
CHALLENGES, AND FUTURE OF PHOTONICS TECHNOLOGY

Jake Li Koei Yamamoto
Business Development Director of Solid State and
Managetr, Laser Division,

Hamamatsu (USA) Hamamatsu (USA)

f

Abstract: The first part of the presentation will introduce different LIDAR
concepts, mainly direct time of flight (TOF) and indirect TOF, frequency
modulated continuous wave (FMCW). The discussion will focus on the
benefits and challenges of different TOF or FMCW LiDAR concepts in
the market today, the optical design challenges that are key drivers for
development of each LIiDAR concept, and the challenges of the industry
moving from LiDAR concepts to future automotive production.

I

The second part of the presentation will continue the discussion in detail,
specifically the optical challenges of TOF LiDAR concepts from a design
perspective and how Hamamatsu plans to address these challenges
through improvement of photonics technology. We will cover topics such

INDUSTRY WORKSHOPS

as the critical photonics components including photodetectors (Silicon or
InGaAs APD, MPPC, and SPAD) and light sources (PLDs) for various LiDAR
concepts. We will discuss the component level requirements and how to
overcome challenges such as crosstalk, high NIR sensitivity, improving
capacitance and noise, auto-grade packaging and customization. We will
correlate how the technology improvements at the optical component
level will help improve some LiDAR systems parameters, such as longer
detection range, simplified circuit design, lower power consumption,
and more.

Basics of Laser Material Processing

Wednesday 5 February 2020 ¢ 8:30 AM - 10:00 AM
Location: Room 2009 (Level 2 West)
' s INSTRUCTOR:
- Jean-Philippe Lavoie
Coherent (USA)

Learn the basics of lasers and laser applications in this in-
teresting and valuable workshop. This session is especially
valuable to non-laser engineers and project managers who
need to know what to expect from their laser systems.

« Discuss what happens when a laser beam hits a material
* Review process threshold and process window

« Discussions of how you can optimize a process. Including examples of
marking and ablation / engraving or cutting

« Discussion around some common things that can go wrong
« Additional examples of successful laser applications

Latest Trends in Micro LED Displays
Forum

Wednesday 5 February 2020 « 8:30 AM - 12:00 PM
Location: Room 2007 (Level 2 West)
MicroLED was the latest tech buzzword a few years ago, but today it stands

poised to be the next big thing in consumer electronics. Join this forum
and get the latest on the trends in large, and small, displays.

PRESENTATIONS:

NEXT GENERATION MICRO LED
DISPLAY TECHNOLOGY

Falcon Liu

PlayNitride (Taiwan)

THE TRENDS OF MICRO LED TECHNOLOGY

Fang Yen-Hsiang
Industrial Technology Research Institute (Taiwan)

APPLICATION OF ULED IN SMART
HEADLAMP LIGHTING

Jeffrey Li
Director of Applications
Jasper Display (Taiwan)

LOW COST AND PRACTICAL TECHNOLOGY
TO MANUFACTURE MICRO-LED DISPLAYS:
SELF-ALIGN FLUIDIC ASSEMBLY

Jong-Jan (JJ) Lee

Founder and CEO,
eLux (USA and Taiwan)

| Located in Moscone West, see maps pp. 5-6 I
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INDUSTRY WORKSHOPS

How to Design and Package a Maksutov
Telescope Using OpticStudio and a New
Solution from Zemax
Wednesday 5 February 2020 « 10:00 AM - 12:00 PM
Location: Room 2008 (Level 2 West)
INSTRUCTORS:

Lisa Clauson

Associate Product Manager,
Zemax, LLC (USA)

Esteban Carbajal
Senior Opto-Mechanical Engineer,
Zemax, LLC (USA)

Zemax enables optical design teams to design, communicate, and collab-
orate on building optical products right the first time. Optical engineers
can continue to rely on OpticStudio for reliable and accurate calcula-
tions. With Zemax’s new solution, CAD users can load the design with
flawless and fast creation of CAD objects. They can package their design
and perform stray light and interference checks with their mechanical
components considered, and they can create an optical drawing within
seconds. By maintaining the fidelity of the optical design throughout
the design process, optical design teams can create a complete, reliable
model of a product.

Learn how Zemax is improving the engineering design process for all
members of an optical design team with OpticStudio and Zemax’s new
solution. This talk will provide awareness and understanding of the tools
Zemax provides to streamline engineering design workflow and give time
back to the engineers.

LEARNING OUTCOMES: In this workshop, we will demonstrate how to:
Optimize a sequential design in OpticStudio for conversion to non-
sequential mode

Prepare the file for CAD

Load an optical design into SOLIDWORKS

Package your optics with accurate geometry

Run a stray light analysis with optomechanical components

Analyze, and validate your complete optomechanical design

Create an optical drawing in seconds
SPONSORED BY:

Zemax

spie.org/pw

Optical Replication—A Cost-effective
Method for Volume Production of
Freeform Optics and Aspheres

Wednesday 5 February 2020 « 10:30 AM - 12:00 PM
Location: Room 2010 (Level 2 West)

SPEAKER:

David Cook

General Manager,
Spectrum Scientific (USA)

Constraints in traditional manufacturing technigues have historically been
a primary factor in the limited integration of freeform mirrors into optical
systems. Non-diffraction limited usages such as energy distribution and
illumination applications were predominant due to these constraints.

Now with state-of-the-art deterministic methods of optical manufacturing,
it is possible to produce imaging quality aspheric and freeform mirrors.
The optical replication manufacturing methods are successfully meeting
the demands for large volume, high fidelity optical requirements. This
workshop will explore the capabilities and advantages replication tech-
nologies offer for the production of freeform mirrors.

Discussion of Freeform Optics and Optical Replication

Advantages and Limitations of Using Freeform Optics

Comparison of various current manufacturing methods

Benefits of using optical replication techniques for high volume
aspheric manufacturing

Key Factors in the Design-to-Manufacturing-to-Metrology
Relationships

SPONSORED BY:

- )

Spectrum Scientific, Inc.

Multi-Element Lens Design for
Manufacturability

Wednesday 5 February 2020 ¢« 1:00 PM - 2:30 PM
Location: Room 2009 (Level 2 West)

SPEAKER:

Katie Schwertz

Senior Design Engineer,
Edmund Optics (USA)

This workshop will cover the challenges and best prac-
tices of designing manufacturable lens assemblies. Understanding the
background of how a multi-element lens assembly is manufactured and
assembled provides invaluable insights into details that should be taken
into consideration in the design and tolerancing stages. Taking extra time
early on to consider these details can improve performance and yield,
while reducing costs in the long run.

SPONSORED BY:

Edmund

optics |worldwide

¢ H#PhotonicsWest
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Open to all attendees.

Diffractive/Metasurfaces: Seamless
from Function to Structure Simulation in
VirtualLab Fusion

Wednesday 5 February 2020 ¢ 1:30 PM - 2:45 PM
Location: Room 2009 (Level 2 West)

INSTRUCTORS:

Stefan Steiner
LightTrans International UG (Germany)

Site Zhang
LightTrans International UG (Germany)

Both diffractive and metasurfaces are drawing growing interest in modern
optics applications. They are defined as thin structured layers etched
into or deposited onto a surface, usually a flat one. What distinguishes
them are the characteristics of the surface building blocks: conventional
gratings in the case of diffractive surfaces, metagratings for metasurfaces.
By spatially varying the local grating parameters, the surface can be used
to produce a smooth change in the incident wavefront phase, amplitude,
polarization, or a combination thereof.

The design workflow of diffractive/metasurfaces can be briefly sum-
marized as:

1) Functional (usually wavefront phase) design for the element
(regardless whether diffractive or metasurface)

2) Analysis of the influence of the construction parameters of the
structure building blocks (including metagratings)

3) Arrangement of spatially chirped gratings on the surface

VirtualLab Fusion, unlike most other optical simulation software, enables
the complete workflow within a single software platform in a seamless
manner. The functional design can be directly generated from VirtualLab
Fusion, e.g., the in-built iterative Fourier transform algorithm (IFTA) helps
define the initial grating phase transmission. Existing designs in binary 2
surface format from Zemax OpticStudio® can be imported as well. Then,
the building block grating parameters can be rigorously analyzed and
optimized with the in-built FMM, and be used to compose the whole
surface. The designed diffractive or metasurfaces can be finally included
in an optical system and one can perform a full physical optics simulation
which accounts for all the electromagnetic effects occurring in the system.

LEARNING OUTCOMES:

» Rigorous analysis and design of conventional gratings as well as
metagratings using FMM / RCWA.

» Transfer from wavefront phase (e.g. binary 2 surface in Zemax
OpticStudio®) to diffractive/metalens structures.

+ Fast physical optics modeling of system with diffractive/
metasurfaces including all electromagnetic effects.

INTENDED AUDIENCE: Optical engineers, designers, researchers and
students interested in diffractive/metasurfaces and holographic optical
elements (HOEs).

SPONSORED BY:

@HTTRANS

INDUSTRY WORKSHOPS

Market Outlook & Implication
for Sales & Marketing

Wednesday 5 February 2020 ¢ 1:30 PM - 3:00 PM
Location: Room 2010 (Level 2 West)

INSTRUCTOR:
Michele Nichols
Launch Team Inc. (USA)

Join this session to learn drivers in the industries you serve,
and how you can position your company and capabilities
to meet the needs of emerging customer needs. Launch Team president
Michele Nichols will address market outlook, regulatory and customer
requirements that will impact sales and marketing, and today’s winning
strategies for companies from start-up to global market leaders. Bring
your questions and specific challenges for actionable take-aways.

Invention to Impact

Wednesday 5 February 2020 ¢ 3:00 PM - 4:15 PM
Location: Room 2010 (Level 2 West)

SPEAKER:

‘ Anna Brady-Estevez

- g Program Director for Blockchain, DAGs, Chemical, and
Environmental Tech, National Science Foundation SBIR
(USA)

=
‘ h Innovation programs at the National Science Foundation
(NSF) advance ideas from the lab to the marketplace to strengthen Ameri-
ca’s economy, health, and security. The Division of Industrial Innovation and
Partnerships (IIP) in the Engineering Directorate leads several programs
to translate fundamental research into market solutions. IIP supports
researchers with promising technologies, as well as funding high-tech
startups. Learn about the NSF’s central role in accelerating the growth
of the national ecosystem and hear about specific funding opportunities.

SPONSORED BY:

~+

Key Legal Issues Facing the Optics
Industry

Wednesday 5 February 2020
Time: 3:00 PM - 5:00 PM
Location: Room 2007 (Level 2 West)

SPEAKER:
Kerry Scarlott
BakerHostetler (USA)

Don't miss this important, and free, access to legal insight
and information from this optics-background legal team.
Bring your questions, from IP law to export control issues.
This session is aimed at both experienced entrepreneurs and those just
starting out in the optics and photonics industry. The session will cover
information that anyone must know while operating in this space. Bring
your questions.

THIS PROGRAM IS CURRENT AS OF 17 DECEMBER 2019—Find the latest on the SPIE Conference App.
Build your personal schedule of presentations, exhibitors, and networking events.
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INDUSTRY SPECIAL EVENTS
Industry Special Events
Make time in the week for these special events.

From a Laser Marketplace Seminar to the Prism

Awards, these sessions will provide valuable information and
networking opportunities for anyone looking for the latest
industry insights, trends, and winning companies.

Some events require a separate registration. See individual
events for details.

REGISTRATION

EVENT INFO PAGE
Global Photonics Markets Workshop Invitation only p. 68
Lasers & Photonics Marketplace Separate p. 68
Forum—new partnership with SPIE in registration
2020 required
IMEC Healthcare Industry Forum— Invitation onl p. 69
Photonics for Life Sciences y
Photonics Cluster Reception: leaders p.70
from regional optics and photonics RSVP required
clusters are welcome
Women Executives Meet-Up: . p. 70
talk shop, connect, and network RSVPrequired
Optics and Photonics Technician L p. 70
R Space is limited.
Shortage: Solutions and
e RSVP
Opportunities
Startup Challenge Finale and Awards | Free to attend but | p. 70
RSVP
Prism Awards— ) . p.70
The "Oscars of Photonics” Tickets required
SPIE Photonics West 2020 + spie.org/pw

Global Photonics Markets Workshop

Sunday 2 February 2020 « 2:00 PM - 5:00 PM
Location: Room 3000 (Level 3 West)

This event is invitation only. If you are interesting in attending, please
email stephena@spie.org

If you are currently or have been involved in efforts to measure the size
and impact of the photonics business activity in your region or country,
attend this workshop to meet with and learn from your colleagues in other
regions who are also involved in understanding the economic impact of
photonics and the generation of key supporting statistics and analysis.

This workshop will provide a forum for sharing experiences and discussing
the lessons learned from those who have done this before. You can learn
directly from your peers ... What are the problems to expect? How did
others solve them? What are the best practices? How best to leverage
such analysis?

The discussion will range from tips about how to structure databases
and source data, questions to ask in a survey, to running apportionment
meetings and bigger debates such as whom to include in the industry
and how to leverage such exercises for maximum impact.

The workshop will be led jointly by Stephen Anderson, Director of Industry
Development at SPIE, and Dr. John Lincoln (Harlin Ltd & UK Photonics
Leadership Group). Both have worked on sizing the photonics industry
globally and regionally for the past six years.

Lasers & Photonics Marketplace Seminar

Monday 3 February 2020 « 8:00 AM - 5:00 PM
Location: InterContinental Hotel, Grand Ballroom
(3rd Floor)

Registration for the Marketplace Seminar is handled separately by
Laser Focus World: https://endeavor.swoogo.com/Ipms2020

Join us for the only executive-level event held in partnership with SPIE
and part of the official Photonics West program. The 32nd Annual La-
sers & Photonics Marketplace Seminar offers global photonics-industry
executives, analysts, and investors market data, strategic insights, and
guidance, with exclusive content and invaluable, high-level networking
opportunities. The networking includes a breakfast, lunch and a high-pro-
file post-Seminar reception.

This year SPIE has joined in partnership with Laser Focus World, which
produces the Seminar, to provide even more understanding of the interna-
tional business climate, trade challenges, investment flows, and emerging
technology trends and opportunities.

Speakers and panelists range from senior executives at some of the
largest photonics companies such as lI-VI, Hamamatsu, MKS Instruments,
and Trumpf, to CEOs of startups and technical experts in fast changing
markets such as precision optics and VCSELs. Registration for the Mar-
ketplace Seminar is handled separately by Laser Focus World. View the
agenda online.

PRODUCED BY

avAMARKETPLACE

Presented by LastrFocusiorii SEMINAR®

IN COOPERATION
WITH

SPIE.

¢ H#PhotonicsWest
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imec Technology Forum (ITF) Photonics

Monday 3 February 2020 ¢ 12:00 PM - 5:30 PM
Location: Marriott Marquis, Golden Gate B-C
The event is invitation only. Email innovation@spie.org to learn more.

Artificial intelligence and cloud computing are driving an exponentially
growing demand for optical interconnect bandwidth. From the datacenter
network down to the chip level, silicon photonics is a prime technology
to scale optical interconnects to the desired bandwidth density, power
and cost.

But silicon photonics can enable applications far beyond datacenter in-
terconnects. Think about biophotonics-on-chip, a relatively new research
domain that will be very important for diagnostics, therapy and follow up.
It will enable doctors to analyze tissue samples without having to use big
(fluorescence) microscopes, and to study tissue samples without using
big spectroscopes. The key is to integrate optical circuits (out of silicon)
with electronic ones. With these photonic-electronic hybrid chips, one
can make revolutionary healthcare solutions with the main characteristic
of being compact, smart, low-cost and easy to use.

Integrated optical spectral sensing solutions can benefit an even wider
range of applications and markets, including precision agriculture, food
analysis or colorimetric applications for industrial and consumer markets.
ITF Photonics 2020 will focus on the versatility of integrated silicon pho-
tonics technology and on its potential for a broad variety of application
domains - including cloud computing, data centers, artificial intelligence,
healthcare, agriculture and food analysis.

SCHEDULE:

1:00 PM - 1:30 PM:

1:30 PM TO 1:50 PM:

Coffee and Registration

Opening and Welcome
1| Bert Gyselinckx, imec (USA)

PHOTONICS ENABLING THE FUTURE OF Al

1:50 PM - 2:10 PM: Towards Chip-Based Quantum
Cryptographic Devices
Charles Lim, Assistant Professor of

ECE and CQT, NUS (USA)

210 PM - 2:30 PM: Silicon Photonics Technology for
Scaling Al and the Cloud

Philippe Absil, VP R&D, Head of the
3D and Silicon Photonics Technologies

Dpt, imec (Belgium)

Next-Generation Micro-Photonic
Transdermal Biosensor Technology
for Main Biomarker and Monitoring
Augustinas Vizbaras, CTO, Head

of Chip & Sensor Technology, Brolis
Sensor Technology (Lithuania)

2:30 PM - 2:50 PM:

INDUSTRY SPECIAL EVENTS

PHOTONICS FOR IMAGING

2:50 PM - 3:10 PM:

3:10 PM - 3:30 PM:

3:30 PM - 4:.00 PM:

Low-Cost / High-Resolution, Small
Pitch, Short-Wave Infrared Image
Sensors and Systems

Pawel Malinowski, Program Manager
User Interfaces & Imagers, imec
(Belgium)

and

Orges Furxhi, R&D Manager,

Camera Systems and Computational
Imaging, imec (Belgium)

How Hyperspectral Sensing

Technologies Can Help Enabling
Wearables for Health Diagnostics
Carl Smets, CEO, Spectricity (USA)

Coffee break

PHOTONICS FOR HEALTH

4:00 PM - 4:20 PM:

4:20 PM - 4:40 PM:

4:40 PM - 5:00 PM:

5:00 PM - 5:20 PM:

Photonics for Sensing
Cary Gunn, Founder & CEO, Genalyte

Integrating Biophotonics on Chip
Pol Van Dorpe, Scientific Director,
Life Science Technologies, imec
(Belgium)

Keynote TBC

Silicon Photonics for Medical
Applications

Roel Baets, Ghent University and
Group Leader Photonics Research
Group, imec (Belgium)

ADVANCING YOUR INNOVATION WITH PHOTONICS

5:20 PM - 5:40 PM:

imec IC-Link services for Silicon
Photonics - with CMOS Integration
Wes Hansford, Senior Strategic
Partnerships Manager, imec (Belgium)

5:40 PM - 6:00 PM:

6:00 PM - 7:00 PM:

MANAGED BY

"umec

Advanced Photonics for Beam
Forming & Sensing

Philippe Soussan, Program Director
Optical Beam Forming, imec
(Belgium)

Closing Reception & Demos

IN COOPERATION

WITH

SPIE.
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INDUSTRY SPECIAL EVENTS

Photonics Cluster Reception

Monday 3 February 2020 ¢ 5:00 PM - 6:30 PM

Location: InterContinental Hotel, InterContinental A (5th Floor)
Leaders from regional optics and photonics clusters are invited to join this
SPIE-hosted reception. Connect with your peers while enjoying drinks and
appetizers, compare notes, and hear an update from your peers abroad
on efforts to raise awareness of photonics in their homeland, as well as a
brief report on the SPIE Photonics Industry Analysis project.

SPONSORED BY

SPIE.

Executive Women’s Meetup

Monday 3 February 2020 « 6:30 PM - 7:30 PM

Location: InterContinental Hotel, Fremont Room (5th Floor)
Female executives interested in attending may email mega@spie.org
for more information.

This is an invitation-only event for women executives in the optics, pho-
tonics, and photonics-enabled community to meet up, talk shop, network,
and enjoy a glass of wine.

This event follows the Equity, Diversity, and Inclusion Presentation and
Reception.

Optics and Photonics Technician
Shortage: Solutions and Opportunities
Tuesday 4 February 2020 « 5:15 PM - 6:30 PM

Location: Marriott Marquis, Golden Gate C

Space is limited so please RSVP to krisindap@spie.org.

Join us for this happy hour networking event that will bring together
employers interested in increasing the number of technicians in the
pipeline and colleges that are training technicians. Hear short presen-
tations on activities that are helping to increase the technician pool and
meet technician program instructors at information tables during the
networking time. Presenters will include Norman Hodgson from Coherent
Inc., Trenton Berg from the Montana Photonics Industry Alliance and Jim
VanKouwenberg from Optimax.

SPIE Photonics West 2020

spie.org/pw

SPIE Startup Challenge:

Awards & Reception

Wednesday 5 February 2020 « 4:00 PM - 5:00 PM
Location: Room 2003 (Level 2 West)

Awards for the winners of the Healthcare and Deep Tech Startup Challenge
will be presented by SPIE President John Greivenkamp.

A reception and winners celebration concludes the event. Stay after and
network with the winners, judges, and VCs.

PRISM Awards Ceremony and Banquet

Wednesday 5 February 2020 « 6:00 PM - 10:00 PM

Location: Marriott Marquis Hotel, Yerba Buena Ballroom
(Lower Level)

Ticket information or other questions, email innovation@spie.org

The Prism Awards is celebrating 12 years—once again we will recognize
the best new products that use optics and photonics to make the world
a better place.

Finalists announced mid-November. See p. 71.

Winners announced on 5 February, the Wednesday evening of SPIE Pho-
tonics West 2020. This gala has become the largest gathering of CEOs
and VIPs in the photonics industry.

PRESENTED BY

SPIE.

MEDIA SPONSOR

) PHOTONICS
MEDIA

See next page for Prism finalists=

¢ H#PhotonicsWest
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2020 Prism Awards

Finalists

WINNERS WILL BE ANNOUNCED AT SPIE PHoTONICS WEST 2020
WEDNESDAY 5 FEBRUARY 2020 ° 6:00 PM - 10:00 PM

COMMUNICATION

AUREA Technology
Cailabs
Innolume

LIFE SCIENCES

CellOptic
Hamamatsu
TERA-print

SAFETY & SECURITY

Allied Vision Technologies

.Ophir Optronics Solutions/
MKS Instruments

.‘ :Pendar Technologies
- ', R
L

.-!...

"-’bp
]
5
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!RESENTED :3%
- |  PHOTONICS
° f MEDIA

ENERGY / EFFICIENCY

Innovations in Optics
Osram Opto
Prisma Photonics

MANUFACTURING

Inspekto
IPG Photonics
TRUMPF Lasertechnik

TRANSPORTATION

HEALTHCARE

Modulight
Norlase
PhotoniCare

QuALITY CONTROL

CCS & EFFILUX
CloudMinds
Si-Ware Systems

VisION TECHNOLOGY

LeddarTech Leica Geosystems
Outsight LetinAR
TriLumina WaveOptics
: .
N ’
y !
. .
i &
T .“ ¢
. “1 - -
'“—-




Education

SPIE COURSES

Get the most out of your
conference experience.

Take a course at
SPIE Photonics West.

Not enough time to add a course to your schedule?
Schedule customized group training at your facility.
Or take an SPIE online course at your desk.
Contact education@spie.org to learn more.

spie.org/courses

SPIE is accredited by the International Association for Continuing Education
and Training (IACET) and is authorized to issue the IACET CEU.

SPIE Photonics West 2020 + spie.org/pw + #PhotonicsWest f W (> Min!




PHOTONICS WEST g the learning |

COURSES : could add

SEE SPIE CASHIER TO REGISTER

SPIE Student Members
receive significant discounts on
courses.

REGISTER EARLY Build on your expertise

Courses and workshops have

limited seating and can sell out. Stay competitive and advance your career with
training and professional development courses.
For the most up-to-date Learn current approaches, earn CEUs, and get

information on courses and
workshops including pricing,
course descriptions, and

personal instruction from leading experts.

scheduling, please refer to our 65 courses.

website: spie.org/pw Money-back guarantee.

To preview course materials, visit New Courses in 2020

the Course Materials Desk onsite « Mirror System Design with Freeform Surfaces

in Moscone South ¢ Introduction to Magnetic Random Access Memory (MRAM)

¢ Photodetectors - A Practical Selection Guide
¢ Industrial Ultrafast Lasers for Micro-Processing and Applications

e Modern Optical Measurements: An Introduction with Practical
Applications

¢ Optical Measurements for (Automotive) Displays & Lighting
e Problems in Autonomous Vehicle Imaging Systems

¢ Medical Laser-Tissue Interactions
¢ Biomedical Image Analysis: An Introduction
¢ Meta-Lenses

Continuing Education Units

SPIE is accredited by the International MONEY-BACK GUARANTEE

Association for Continuing Education We are confident that once you experience an SPIE course for yourself you will look to us for
and Training (IACET) and is your future education needs. However, if for any reason you are dissatisfied, we will gladly refund
authorized to issue the IACET CEU. your money. We just ask that you tell us what you did not like.

SPIE reserves the right to cancel a course due to insufficient advance registration.

THIS PROGRAM IS CURRENT AS OF 17 DECEMBER 2019—Find the latest on the SPIE Conference App.
Build your personal schedule of presentations, exhibitors, and networking events. 73
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COURSE INDEX

SEE SPIE CASHIER TO REGISTER

See Daily course schedule for Member / Non-member Prices, pages 76-80. SPIE Student Members

For SPIE student prices see course descriptions online.

Advanced Quantum and Optoelectronic

Applications

SCN191 Sun  Quantum Sensors (Lanzagorta, Venegas-Andraca)
8:30 am to 12:30 pm

SC1273 Wed Introduction to Magnetic Random Access Memory
(MRAM) : Fundamentals, Current Status, and
Emerging Device Concepts (Khalili)
1:30 pm to 5:30 pm

Basic 2-Hour Courses for Sales,
Marketing, and Industry
SC1234 Sun  Introduction to VR, AR, MR and Smart Eyewear:

Market Expectations, Hardware Requirements and
Investment Patterns (Kress) 8:30 am to 10:30 am

SC11770A Mon A Hands-On Introduction to Optics (Diehl)
10:30 am to0 12:30 pm

SC1224 Mon Fundamentals of Optical Engineering (Vogt)
1:30 pm to 3:30 pm

SC170B Mon A Hands-On Introduction to Optics (Dieh/)
3:30 pm to 5:30 pm
Biomedical Spectroscopy, Microscopy,
and Imaging
SC1291 Mon Biomedical Image Analysis: An Introduction
(Bohndiek) 8:30 am to 12:30 pm

SC1260 Tue  Optical Super Resolution and Extended Depth of
Focus (Zalevsky) 1:30 pm to 5:30 pm

Clinical Technologies and Systems

SC312 Sun  Principles and Applications of Optical Coherence
Tomography (Fujimoto) 1:30 pm to 5:30 pm

Displays and Holography

SC1096 Sun  Head-Mounted Display Requirements and
Designs for Augmented Reality Applications
(Browne, Melzer) 8:30 am to 5:30 pm

SC1234 Sun  Introductionto VR, AR, MR and Smart
Eyewear: Market Expectations, Hardware
Requirements and Investment Patterns (Kress)
8:30 am t0 10:30 am

SC1218 Wed Optical Technologies and Architectures for Virtual
Reality (VR) , Augmented Reality (AR) and Mixed
Reality (MR) Head-Mounted Displays (HMDs)
(Kress) 8:30 am to 5:30 pm

Imaging
SC1222 Sun  Deep Learning and Its Applications in Image
Processing (Nasrabadi) 8:30 am to 5:30 pm

SC1288 Tue  Problemsin Autonomous Vehicle Imaging
Systems (Grant) 8:30 am to 12:30 pm

SC504 Tue Introduction to CCD and CMOS Imaging Sensors
and Applications (Crisp) 1:30 pm to 5:30 pm

SC1231 Wed Designing and Specifying Digital Cameras
(Baldwin) 8:30 am to 12:30 pm

SPIE Photonics West 2020 « spie.org/pw

receive significant discounts on courses.

Laser Safety

SC1256 Mon Basic Laser Safety (Barat) 10:30 am to 12:30 pm
SC1257 Mon Laser Lab Design, Do’s and Don’ts (Barat)
1:30 pm to 3:30 pm
Laser Sources
SC748 Sun  High-Power Fiber Sources (Nilsson)
8:30 am to 5:30 pm

SC752 Sun  Solid State Laser Technology (Hodgson)
8:30 am to 5:30 pm

SC1174 Mon Improving Laser Reliability: an Introduction
(Grossman, Asbury) 8:30 am to 5:30 pm

SCN80 Tue  Passive and Active Fiber Optics (Paschotta)
8:30 am to 5:30 pm

SC972 Wed Basic Laser Technology: Fundamentals and
Performance Specifications (Sukuta)
8:30 am to 12:30 pm

Macro Applications

SC1144 Tue Laser Systems Engineering (Kasunic)
8:30 am to 5:30 pm

Metrology and Standards
SC212 Mon Modern Optical Testing (Wyant)
8:30 am to 12:30 pm

SC1287 Tue  Optical Measurements for (Automotive)
Displays & Lighting (B/lankenbach, Reichel)
8:30 am to 12:30 pm

SC1286 Tue Modern Optical Measurements: An Introduction
with Practical Applications (Reichel, Blankenbach)
1:30 pm to 5:30 pm

SC700 Wed Understanding Scratch and Dig Specifications
(Aikens) 8:30 am to 12:30 pm

SC1017 Wed Optics Surface Inspection Workshop (Aikens)
1:30 pm to 5:30 pm

Micro/Nano Applications

SC1285 Mon Industrial Ultrafast Lasers for Micro-Processing
and Applications (Hodgson) 8:30 am to 12:30 pm

MOEMS-MEMS in Photonics

SC454 Tue Fabrication Technologies for Micro- and
Nano-Optics (Suleski) 8:30 am to 12:30 pm

SCN25 Thu Design Techniques and Applications Fields
for Digital Micro-optics (Kress)
8:30 am to 12:30 pm

Nano/Biophotonics

Tue SC1186 Fluorescence Sensing and Imaging: Towards
Portable Healthcare (Levi) 1:30 pm to 5:30 pm

Nanotechnologies in Photonics
SC1252 Wed Meta-Lenses (7sai) 8:30 am to 12:30 pm

« #PhotonicsWest f W [ > Min



Neurophotonics, Neurosurgery, and
Optogenetics

SC1126  Mon  Neurophotonics (Levi, Dufour) 1:30 pm to 5:30 pm

Nonlinear Optics and Beam Guiding

SC931 Sun  Applied Nonlinear Frequency Conversion
(Paschotta) 8:30 am to 5:30 pm

SC047 Sun Introduction to Nonlinear Optics (Fisher)
1:30 pm to 5:30 pm

SC744 Tue Fiber Frequency Combs and Applications

(Fermann) 8:30 am to 12:30 pm
Optical Materials and Fabrication

SC1086 Tue Optical Materials, Fabrication and Testing for the

Optical Engineer (DeGroote Nelson)
1:30 pm to 5:30 pm

Optical Systems and Lens Design

SC156 Sun  Basic Optics for Engineers (Poutous)
8:30 am to 5:30 pm

SC690 Sun  Optical System Design: Layout Principles and
Practice (Bentley) 8:30 am to 5:30 pm

SC1277 Sun  Photodetectors: Theory, Practice, and
Applications (Piatek) 8:30 am to 12:30 pm

SCO11  Sun  Design of Efficient lllumination Systems
(Cassarly) 1:30 pm to 5:30 pm

SC1272 Mon  Mirror System Design with Freeform Surfaces
(Sasign) 8:30 am to 12:30 pm

SC1247 Mon Polarized Light and Optical Design
(Chipman, Young) 8:30 am to 5:30 pm

SC935 Tue Introduction to Lens Design (Bentley)
8:30 am to 5:30 pm

SC1199 Tue  Stray Light Analysis and Control (Fest)
8:30 am to 5:30 pm

SC1232 Tue Introduction to LIDAR for Autonomous Vehicles
(Shaw) 1:30 pm to 5:30 pm

SC1254 Wed Fourier Optics (Popescu) 8:30 am to 5:30 pm

SC003 Thu  Practical Optical System Design

(Youngworth, Olson) 8:30 am to 5:30 pm
Optoelectronic Materials and Devices

SC1277 Sun  Photodetectors: Theory, Practice, and
Applications (Piatek) 8:30 am to 12:30 pm

SC747 Sun  Semiconductor Photonic Device Fundamentals
(Linden) 8:30 am to 5:30 pm

SC1091 Sun  Fundamentals of Reliability Engineering for

Optoelectronic Devices (Leisher) 1:30 pm to 5:30 pm

COURSE INDEX

Optomechanics

SCO014 Sun- Introduction to Optomechanical Design

Mon  (Vukobratovich) 8:30 am to 5:30 pm

SCO15 Mon Fastening Optical Elements with Adhesives
(Daly) 8:30 am to 12:30 pm

SCO10  Tue Introduction to Optical Alignment Techniques
(Castle) 8:30 am to 5:30 pm

SC254 Wed Integrated Opto-Mechanical Analysis
(Genberg, Doyle) 8:30 am to 5:30 pm

SC218 Thu Advanced Composite Materials for
Optomechanical Systems and Precision
Machinery (Zweben) 8:30 am to 5:30 pm

SC1085 Thu  Optomechanical Systems Engineering (Kasunic)

8:30 am to 5:30 pm
Photonic Integration

SC1071 Sat Understanding Diffractive Optics (Soskind)
8:30 am to 5:30 pm
SC817 Wed Silicon Photonics (Michel, Saini) 1:30 pm to 5:30 pm

Photonic Therapeutics and Diagnostics

SC1221 Mon Physiological Optics of the Eye for Engineers

(Lakshminarayanan) 8:30 am to 5:30 pm
Professional Development

SC1208 Mon The Seven Habits of Highly Effective Project

Managers (Warner) 1:30 pm to 5:30 pm

Semiconductor Lasers, LEDs, and
Applications

SC1146 Mon Laser Diode Beam Basics, Characteristics and
Manipulation (Sun) 1:30 pm to 5:30 pm
SC1259 Tue Introduction to Vertical-Cavity Surface-Emitting

Lasers (VCSELs) and Applications (Choquette)
1:30 pm to 5:30 pm

Tissue Optics, Laser-Tissue Interaction,
and Tissue Engineering

SCO029 Sun
SC1290 Mon

Tissue Optics (Jacques) 1:30 pm to 5:30 pm

Medical Laser-Tissue Interactions (Verdaasdonk)
8:30 am to 12:30 pm

SEE SPIE CASHIER TO
REGISTER

SPIE Student Members
receive significant discounts
on courses.

THIS PROGRAM IS CURRENT AS OF 17 DECEMBER 2019—Find the latest on the SPIE Conference App.
Build your personal schedule of presentations, exhibitors, and networking events.
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SPIE

PHOTONICS
® WEST

DAILY COURSE SCHEDULE

SATURDAY

SUNDAY

MONDAY

Advanced Quantum and Optoelectronic Applications

| webNEsDAY

TUESDAY THURSDAY

SC1191 Quantum
Sensors (Lanzagorta,
Venegas-Andraca)
8:30 am to 12:30
pm, $420 / $485

SC1273 Introduction
to Magnetic

Random Access
Memory (MRAM):
Fundamentals,
Current Status, and
Emerging Device
Concepts (Khalili)
1:30 pm to 5:30 pm,
$420 / $485

Basic 2-Hour

Courses for Sales, Marketing, and Industry

SC1234 Introduction
to VR, AR, MR and
Smart Eyewear:
Market Expectations,
Hardware
Requirements and
Investment Patterns
(Kress) 8:30 am to
10:30 am, $270 /
$295

SC1170A A Hands-On
Introduction to Optics
(Dieh) 10:30 am to
12:30 pm, $270 /
$295

SC1224
Fundamentals of
Optical Engineering
(Vogt) 1:30 pm to
3:30 pm, $270 /
$295

SC1170B A Hands-On
Introduction to Optics
(Diehl) 3:30 pm to
5:30 pm, $270 /
$295

Biomedical Spectroscopy, Microscopy, and Imaging

SC1291 Biomedical
Image Analysis:

An Introduction
(Bohndiek) 8:30 am
to 12:30 pm, $465
/ $530

SC1260 Optical
Super Resolution and
Extended Depth of
Focus (Zalevsky) 1:30
pm to 5:30 pm,
$420 / $485

Clinical Technologies and Systems

SC312 Principles
and Applications of
Optical Coherence
Tomography
(Fujimoto) 1:30 pm
to 5:30 pm, $420 /

$485

Private

¢ Genuine Networking
¢ Developing Systems for Optimal
Productivity

SPIE Career Lab Meetup
Career Summit Networking Breakfast
Designing Your Own Career Path in the

¢ The Craft of Scientific Writing: A Workshop
on Communicating with Confidence

The following workshops are intended for students and early career professionals. They are free to technical attendees.
More information including course descriptions, day/time, and locations can be found online.

Resumes to Interviews: Strategies for a
Successful Job Search

Essential Skills for a Career in Industry
Transforming Technical Presentations
Salary Negotiation Workshop

Grant Writing from the Ground Up

Charting a Course in the Photonics Industry
Career Summit Networking Social

SPIE Photonics West 2020

spie.org/pw

¢ H#PhotonicsWest

fy OO N



DAILY COURSE SCHEDULE

SATURDAY

SUNDAY

Displays and Holography

MONDAY

TUESDAY

| weDNEsDAY |

THURSDAY

SC1096 Head-
Mounted Display
Requirements

and Designs for
Augmented Reality
Applications (Browne,
Melzer) 8:30 am to
5:30 pm, $695 /
$815

SC1218 Optical
Technologies and
Architectures for
Virtual Reality (VR),
Augmented Reality
(AR) and Mixed
Reality (MR) Head-
Mounted Displays
(HMDs) (Kress) 8:30
am to 5:30 pm,
$685 / $805

SC1234 Introduction
to VR, AR, MR and
Smart Eyewear:
Market Expectations,
Hardware
Requirements and
Investment Patterns
(Kress) 8:30 am to
10:30 am, $270 /
$295

Imaging
SC1222 Deep SC1288 Problems in SC1231 Designing
Learning and Its Autonomous Vehicle | and Specifying Digital
Applications in Imaging Systems Cameras (Baldwin)
Image Processing (Grant) 8:30 am to 8:30 am to 12:30
(Nasrabadi) 8:30 am 12:30 pm, $465 / pm, $420 / $485
to 5:30 pm, $685 / $530
$805
SC504 Introduction
to CCD and CMOS
Imaging Sensors and
Applications (Crisp)
1:30 pm to 5:30 pm,
$505 / $570
Laser Safety

SC1256 Basic Laser
Safety (Barat) 10:30
am to 12:30 pm,
$310 / $335

SC1257 Laser Lab
Design, Do’s and
Don’ts (Barat) 1:30
pm to 3:30 pm,
$295 / $320

Laser Sources

SC748 High-Power
Fiber Sources
(Nilsson) 8:30 am
to 5:30 pm, $685 /
$805

SC1174 Improving
Laser Reliability:
an Introduction
(Grossman, Asbury)
8:30 am to 5:30
pm, $685 / $805

SC1180 Passive and
Active Fiber Optics
(Paschotta) 8:30 am
to 5:30 pm, $685 /
$805

SC972 Basic

Laser Technology:
Fundamentals

and Performance
Specifications
(Sukuta) 8:30 am to
12:30 pm, $420 /
$485

SC752 Solid State
Laser Technology
(Hodgson) 8:30 am
to 5:30 pm, $685 /
$805

THIS PROGRAM IS CURRENT AS OF 17 DECEMBER 2019—Find the latest on the SPIE Conference App.
Build your personal schedule of presentations, exhibitors, and networking events.
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SPIE

PHOTONICS
® WEST

DAILY COURSE SCHEDULE

SATURDAY

SUNDAY

Macro Applications

MONDAY

TUESDAY

| webNEsDAY

THURSDAY

SCN44 Laser
Systems Engineering
(Kasunic) 8:30 am
to 5:30 pm, $755 /
$875

Metrology and Standards

SC212 Modern
Optical Testing
(Wyant) 8:30 am to
12:30 pm, $455 /
$520

SC1287 Optical
Measurements

for (Automotive)
Displays & Lighting
(Blankenbach, Reichel)
8:30 am to 12:30
pm, $420 / $485

SC700
Understanding
Scratch and Dig
Specifications
(Aikens) 8:30 am to
12:30 pm, $520 /
$585

SC1286

Modern Optical
Measurements: An
Introduction with
Practical Applications
(Reichel, Blankenbach)
1:30 pm to 5:30 pm,
$420 / $485

SC1017 Optics
Surface Inspection
Workshop (Aikens)
1:30 pm to 5:30 pm,
$520 / $585

Micro/Nano Applications

SC1285 Industrial
Ultrafast Lasers for
Micro-Processing
and Applications
(Hodgson) 8:30 am
to 12:30 pm, $420
/ $485

MOEMS-MEM

S in Photonics

SC454 Fabrication
Technologies for
Micro- and Nano-
Optics (Suleski) 8:30
am to 12:30 pm,
$420 / $485

SC1125 Design
Techniques and
Applications Fields
for Digital Micro-
optics (Kress) 8:30
am to 5:30 pm,
$685 / $805

Nano/Biopho

tonics

SC1186 Fluorescence
Sensing and Imaging:
Towards Portable
Healthcare (Levi) 1:30
pm to 5:30 pm,

$420 / $485
Nanotechnologies in Photonics
SC1252 Meta-Lenses
(Tsai) 8:30 am to
12:30 pm, $420 /
$485
Neurophotonics, Neurosurgery, and Optogenetics

SC1126
Neurophotonics (Levi,
Dufour) 1:30 pm to
5:30 pm, $420 /
$485

SPIE Photonics West 2020

spie.org/pw

#PhotonicsWest

fy OO N




DAILY COURSE SCHEDULE

SATURDAY

SUNDAY

MONDAY

Nonlinear Optics and Beam Guiding

TUESDAY

| webnEspay |

THURSDAY

SC931 Applied
Nonlinear Frequency
Conversion
(Paschotta) 8:30 am
to 5:30 pm, $685 /
$805

SC744 Fiber
Frequency Combs
and Applications
(Fermann) 8:30 am
to 12:30 pm, $420
/ $485

SCO047 Introduction
to Nonlinear Optics
(Fisher) 1:30 pm to
5:30 pm, $420 /
$485

Optical Materials and Fabrication

SC1086 Optical
Materials, Fabrication
and Testing for the
Optical Engineer
(DeGroote Nelson)
1:30 pm to 5:30 pm,
$420 / $485

Optical Syste

ms and Lens Design

SC156 Basic Optics
for Engineers
(Poutous) 8:30 am
to 5:30 pm, $725 /
$845

SC1272 Mirror
System Design with
Freeform Surfaces
(Sasian) 8:30 am to
12:30 pm, $420 /
$485

SC935 Introduction
to Lens Design
(Bentley) 8:30 am
to 5:30 pm, $780 /
$900

SC1254 Fourier
Optics (Popescu)
8:30 am to 5:30
pm, $685 / $805

SC690 Optical
System Design:
Layout Principles and
Practice (Bentley)
8:30 am to 5:30
pm, $720 / $840

SC1247 Polarized
Light and Optical
Design (Chipman,
Young) 8:30 am to
5:30 pm, $685 /
$805

SC1199 Stray Light
Analysis and Control
(Fest) 8:30 am to
5:30 pm, $730 /
$850

SCOO03 Practical
Optical System
Design (Youngworth,
Olson) 8:30 am to
5:30 pm, $685 /
$805

SCO11 Design of
Efficient lllumination
Systems (Cassarly)

$420 / $485

1:30 pm to 5:30 pm,

SC1232 Introduction
to LIDAR for
Autonomous Vehicles
(Shaw) 1:30 pm to
5:30 pm, $420 /
$485

Optoelectron

ic Materials and Devices

SC1277
Photodetectors:
Theory, Practice, and
Applications (Piatek)
8:30 am to 12:30
pm, $420 / $485

SC747
Semiconductor
Photonic Device
Fundamentals
(Linden) 8:30 am to
5:30 pm, $685 /
$805

SC1091
Fundamentals

of Reliability
Engineering for
Optoelectronic
Devices (Leisher) 1:30
pm to 5:30 pm,
$420 / $485

SEE SPIE CASHIER TO

REGISTER

SPIE Student Members
receive significant discounts

on courses.

THIS PROGRAM IS CURRENT AS OF 17 DECEMBER 2019—Find the latest on the SPIE Conference App.

Build your personal schedule of presentations, exhibitors, and networking events.
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SPIE

PHOTONICS
® WEST

DAILY COURSE SCHEDULE

SATURDAY
Optomechani

SUNDAY
CSs

MONDAY

TUESDAY

| weDNEsDAY

THURSDAY

SCO14 Introduction to

Design (Vukobratovich) 8:30 am to 5:30 pm,

$1,280 / $1,510

Optomechanical

SEE SPIE CASHIER TO

SCO15 Fastening
Optical Elements
with Adhesives (Daly)
8:30 am to 12:30
pm, $420 / $485

SCO10 Introduction
to Optical Alignment
Techniques (Castle)
8:30 am to 5:30
pm, $685 / $805

SC254 Integrated
Opto-Mechanical
Analysis (Genberg,
Doyle) 8:30 am to
5:30 pm, $755 /

SC218 Advanced
Composite Materials
for Optomechanical
Systems and Precision
Machinery (Zweben)

REGISTER $875 8:30 am to 5:30
GIS pm, $685 / $805
SPIE Student Members
L L . SC1085
receive significant discounts Optomechanical
on courses. Systems Engineering
(Kasunic) 8:30 am
to 5:30 pm, $685 /
$805
Photonic Integration
SC1071 SC817 Silicon
Understanding Photonics (Michel,
Diffractive Optics Saini) 1:30 pm to

(Soskind) 8:30 am
to 5:30 pm, $720 /
$840

5:30 pm, $420 /
$485

Photonic Therapeutics and

Diagnostics

SC1221 Physiological
Optics of the Eye

for Engineers
(Lakshminarayanan)
8:30 am to 5:30
pm, $720 / $840

Professional Development

SC1208 The Seven
Habits of Highly
Effective Project
Managers (Warner)
1:30 pm to 5:30 pm,
$420 / $485

Semiconductor Lasers, LED

s, and Applica

tions

SC1146 Laser

Diode Beam Basics,
Characteristics and
Manipulation (Sun)
1:30 pm to 5:30 pm,
$420 / $485

SC1259 Introduction
to Vertical-Cavity
Surface-Emitting
Lasers (VCSELs)

and Applications
(Choquette) 1:30 pm
to 5:30 pm, $420 /
$485

Tissue Optics

, Laser-Tissue

Interaction, and Tissue Engineering

80

SCO029 Tissue Optics
(Jacques) 1:30 pm
to 5:30 pm, $420 /
$485

SC1290 Medical
Laser-Tissue
Interactions
(Verdaasdonk) 8:30
am to 12:30 pm,
$420 / $485

SPIE Photonics West 2020

spie.org/pw

¢ H#PhotonicsWest

fy OO N




SPIE.

ARVR

2-4 February 2020
Moscone West, San Francisco, California, USA
Co-located with Photonics West

FREE ACCESS FOR
PHOTONICS WEST The #1 event for XR hardware
ATTENDEES Join us at the third annual AR, VR, MR Conference, featuring must-see
Your SPIE Photonics West full  presentations and demonstrations from the biggest names in consumer

conference badge gives you access to
the entire AR, VR, MR event, including
technical conference, industry talks This three-day event includes a new technical program, invited industry

and panels, workshops, expo, and talks, panel discussion, a student Optical Design Challenge, courses, headset
demos. AR, VR, MR courses are priced  demonstrations, and the opportunity to network with leading companies and

electronics and up-and-coming XR companies.

separately. thought leaders.

SPONSOIS .o 82

FacilityMap................. 82

Technical Conference ... .. 83-86

Invited Industry Talks .. ... 87-89

Panel Sessions .............. 90

Special Events. . .............. 91 Industry Talks and Panels Expo + Demos
Must-see presentations, panel discussions, Meet with the biggest names in consumer

Expo+Demos .............. 92 and insight from industry experts and dis- electronics and XR startups, and try out
rupters. their latest gear.

Courses + Workshops. .... 93-95
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Technical Conference Courses and Workshops

Hear the latest research to enhance the Learn relevant, current practices and stay

AR, VR, MR experience in a Head-Mounted on top of the latest trends. Add one of these

Display. popular courses to your registration to build
on your expertise.
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SUNDAY TECHNICAL PRESENTATIONS

CONFERENCE 11310
Sunday 2 February 2020 ¢ Proceedings of SPIE Vol. 11310

Optical Architectures for Displays and Sensing
in Augmented, Virtual, and Mixed Reality (AR, VR, MR)

Conference Chairs:

Bernard C. Kress,

Microsoft Corp. (USA);

Christophe Peroz,
Magic Leap, Inc. (USA)

Program Committee:

Martin S. Banks, Univ. of California, Berkeley (USA)
Pablo Benitez, Univ. Politécnica de Madrid (Spain)

Julie L. Bentley, Univ. of Rochester (USA)

Michael P. Browne, SA Photonics, Inc. (USA)

Weichuan Gao, Facebook Technologies, LLC (USA)
Andreas G. Georgiou, Microsoft Research Cambridge (United Kingdom)
Hong Hua, Wyant College of Optical Sciences, The Univ. of Arizona (USA)

Mary Lou Jepsen, Openwater (USA)

Fernando Mendoza-Santoyo, Centro de Investigaciones en Optica, A.C. (Mexico)
Jannick P. Rolland, The Institute of Optics (USA)
Zhujun Shi, Harvard Univ. (USA)

SUNDAY 2 FEBRUARY

SESSION 1A
LOCATION: ROOM 2007
(LEVEL 2 WEST)

SUN 8:10 AM TO 10:10 AM

Optical Design
Challenge Presentations

Session Chair: Weichuan Gao,
Facebook Technologies,
LLC (USA)

Optical Design Challenge contestants
will present their cutting-edge research
as one of three required components of
the challenge. The three components
are: (1) abstract and manuscript sub-
mission; (2) on-site poster presentation
(reviewed and scored); and (3) on-site
“pitch” presentation (reviewed and
scored).

The Student Optical Design Challenge
consists of authors who are full-time
students registered at an academic
or research institute, performing their
work either in an academic lab, a re-
search institute or as an internship in
an external company.

8:10 am: A retinal-scanning-based
near-eye display with diffractive
optical element, Chao Ping Chen,
Wenbo Zhang, Yifan Lu, Jie Chen,
Nizamuddin Maitlo, Shanghai Jiao
Tong Univ. (China); Lantian Mi,
Shanghai Jiao Tong Univ

(China). ................. [11310-1]

SESSIONS 1A - 1D RUN CONCURRENTLY.

SESSION 1B
LOCATION: ROOM 2009
(LEVEL 2 WEST)

SUN 8:10 AM TO 10:10 AM

Human Factors in AR/VR

Session Chair: Martin S. Banks,
Univ. of California, Berkeley (USA)

8:10 am: Eyebox centering using
chromatic aberrations of virtual
reality head mounted displays,
Ryan Beams, Aldo Badano, Andrea
S. Kim, U.S. Food and Drug
Administration (USA) ...... [11310-7]

8:30 am: Method for evaluating

3D display systems based on
perceived retinal image, Mohan Xu,
Hong Hua, The Univ. of Arizona
(USA). ..o [11310-8]

8:50 am: Clearing key barriers

to mass adoption of augmented
reality with computer-generated
holography, Andrzej Kaczorowski,
Alfred J. Newman, Alden O. Spiess,
Omer A. Tastemur, Darran F. Milne,
VividQ (United Kingdom) . . .[11310-9]

9:10 am: Contributions of

foveal and non-foveal retina to
accommodation, Vivek Labhishetty,
Steven A. Cholewiak, Agostino
Gibaldi, Martin S. Banks, Univ. of
California, Berkeley (USA) .[11310-10]

9:30 am: Augmented reality and
human factors regarding the
neurosurgical operating room
workflow, Nhu Q. Nguyen,

Jillian Cardinell, Joel M. Ramijist,
Dimitrios Androutsos,

Victor X. D. Yang, Ryerson Univ.
(Canada) ............... [11310-11]

SESSION 1C
LOCATION: ROOM 2011
(LEVEL 2 WEST)
SUN 8:10 AM TO 9:50 AM

Improvement of
Waveguide Combiners
for AR

Session Chair: Zhujun Shi,
Harvard Univ. (USA)

8:10 am: Eye box expansion using
waveguide and holographic optical
element for augmented reality
head-mounted display, Bongsu
Shin, Sunil Kim, Samsung Advanced
Institute of Technology (Korea,
Republic of); Vladislav Druzhin,
Polina Malinina, Sergey Dubynin,
German Dubinin, SAMSUNG R&D
Institute Russia (Russian Federation);
Sergey Kopenkin, Andrey Putilin, P.
N. Lebedev Physical Institute of the
RAS (Russian Federation); Wontaek
Seo, Chang-Kun Lee, Geeyoung
Sung, Yun-Tae Kim, Samsung
Advanced Institute of Technology
(Korea, Republic of); Juwon Seo,
Samsung Advanced Institute of
Technology (Kosovo, Republic of);
Jae-Seung Chung, Hong-Seok

Lee, Sung-Hoon Hong, Samsung
Advanced Institute of Technology
(Korea, Republic of) . ... .. [11310-13]

8:30 am: Waveguide-based see-
through near-eye display with two-
dimensional exit pupil expansion,
Wenbo Zhang, Shanghai Jiao Tong
Univ. (China) . ........... [11310-14]

SESSION 1D
LOCATION: ROOM 2008
(LEVEL 2 WEST)
SUN 8:00 AM TO 9:00 AM

Technology Trends in
AR/VR

Session Chair: Hong Hua, Wyant
College of Optical Sciences (USA)

8:00 am: Electronic see-through
head mounted display with
minimal peripheral obscuration,
Michael P. Browne, SA Photonics,
Inc. (USA); Stan Larroque, SL
Process (France). ........ [11310-45]

8:20 am: Birds do it. Bees do it.

A bio-inspired look at wayfinding
and navigation tools for
augmented reality, James E. Melzer,
Richard W. Madison, Thales Visionix,
Inc. (USA) .............. [11310-42]

8:40 am: Laser packaging
architecture which overcomes
challenges in AR imaging,

Ann Russell, OSRAM

(USA). ..o [11310-79]

THIS PROGRAM IS CURRENT AS OF 17 DECEMBER 2019—Find the latest on the SPIE Conference App.
Build your personal schedule of presentations, exhibitors, and networking events.
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SUNDAY TECHNICAL PRESENTATIONS

SESSIONS 1A - 1D RUN CONCURRENTLY.

SESSION 1A CONTINUED
SUN 8:10 AM TO 10:10 AM

Optical Design
Challenge Presentations

8:30 am: Planar optics enables
chromatic aberration correction
in immersive near-eye displays,
Tao Zhan, Junyu Zou, CREOL, The
College of Optics and Photonics,
Univ. of Central Florida (USA);
Xiaomin Liu, Zhengzhou Univ. (China)
and CREOL, The College of Optics
and Photonics, Univ. of Central
Florida (USA); Hao Chen, CREOL,
The College of Optics and Photonics,
Univ. of Central Florida (USA) and
NanoScience Technology Ctr., Univ.
of Central Florida (USA); Jilin Yang,
Sheng Liu, Goertek Electronics,

Inc. (USA); Yajie Dong, CREOL, The
College of Optics and Photonics,
Univ. of Central Florida (USA) and
NanoScience Technology Ctr., Univ.
of Central Florida (USA); Shin-Tson
Wu, CREOL, The College of Optics
and Photonics, Univ. of Central
Florida (USA). ............ [11310-2]

8:50 am: Design of foveated
contact lens display for
augmented reality, Jie Chen,
Lantian Mi, Jinghui Jiang, Haowen
Liu, Chao Ping Chen, Wenbo Zhang,
Nizamuddin Maitlo, Shanghai Jiao
Tong Univ. (China)......... [11310-3]

9:10 am: Variable zoom using
rotating Toroidal lenses for AR
glasses, Megan M. Arlt, Michigan
State Univ. (USA); Hossein Shabhinian,
Micro-LAM, Inc. (USA)..... [11310-4]

9:30 am: Computing high quality
phase-only holograms for
holographic displays, Praneeth
Kumar Chakravarthula, The Univ. of
North Carolina at Chapel Hill

(USA). ..o [11310-5]

9:50 am: A portable projection
mapping device for single-stage
cranioplasty, Shuya Liu, Wei-Lun
Huang, Austin Shin, Johns Hopkins
Univ. (USA); Chad Gordon, Johns
Hopkins University School of
Medicine (USA); Mehran Armand,
Johns Hopkins Univ. (USA) .[11310-6]

Coffee Break. . .. ... Sun 10:10 am to
10:40 am

SPIE Photonics West 2020

SESSION 1B CONTINUED
SUN 8:10 AM TO 10:10 AM

Human Factors in AR/VR

9:50 am: Evaluation of the effects
of field-of-view in augmented
reality for marine navigation,
Thomas Butkiewicz, Andrew H.
Stevens, The Univ. of New Hampshire

(USA). ... [11310-12]
Coffee Break. . ..... Sun 10:10 am to
10:40 am

spie.org/pw

SESSION 1C CONTINUED
SUN 8:10 AM TO 9:50 AM

Improvement of
Waveguide Combiners
for AR

8:50 am: Distributed micro-
reflector systems for HMD
applications, Adrian Stannard,
DAQRI (USA) and DAQRI (United
Kingdom). .............. [11310-15]

9:10 am: Innovative systematic
design approach for lightguide
devices for XR-applications,
Christian Hellmann, Wyrowski
Photonics GmbH (Germany);

Stefan Steiner, Roberto Knoth, Site
Zhang, LightTrans International

UG (Germany); Frank Wyrowski,
Friedrich-Schiller-Univ. Jena
(Germany) .. ............ [11310-16]

9:30 am: Wide field of view
multiplexed photopolymer
consumer AR displays, Jonathan D.
Waldern, Alastair J. Grant, DigiLens
Inc. (USA); Milan M. Popovich,
Creative Physics Ltd. (United

Kingdom). . ............. [11310-17]
Coffee Break. . ... .. Sun 10:10 am to
10:40 am
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SESSIONS 2A - 2C AND 3A RUN CONCURRENTLY.

SESSION 2A
LOCATION: ROOM 2007
(LEVEL 2 WEST)

SUN 10:40 AM TO 11:00 AM

Novel AR Optical
Architectures

Session Chair: Weichuan Gao,
Facebook Technologies, LLC
(USA)

10:40 am: Design and fabrication
of a lightweight AR headset
demonstrator using a buried
Fresnel mirror combiner, Axel
Bodemann, Dirk Michaelis, Peter
Schreiber, Torsten Harzendorf,
Stephanie Fischer, Ralf Rosenberger,
Fraunhofer-Institut fir Angewandte
Optik und Feinmechanik IOF
(Germany) .. ............ [11310-19]

SESSION 2B
LOCATION: ROOM 2009
(LEVEL 2 WEST)

SUN 10:40 AM TO 12:00 PM

Visual Comfort in AR

Session Chair: Hong Hua, Wyant
College of Optical Sciences (USA)

10:40 am: Image analysis of
varifocal geometrical lightguide
head mounted display, Miaomiao
Xu, Hong Hua, The Univ. of Arizona
(USA). ..o [11310-20]

11:00 am: How many views are
required for an effective light

field display?, Steven A. Cholewiak,
Emma Alexander, Vivek Labhishetty,
Agostino Gibaldi, Laura Waller, Austin
Roorda, Martin S. Banks, Univ. of
California, Berkeley (USA) .[11310-21]

11:20 am: Screen door effect
reduction using mechanical
shifting for virtual reality

displays, Jilian Nguyen,

Facebook Technologies, LLC (USA)
and The Univ. of Arizona (USA);
Jasmine Sears, Clinton Smith,

Ziv Magoz, Facebook Technologies,
LLC(USA).........co.... [11310-22]

11:40 am: Adjustable lenses:
how to overcome the vergence
accommodation conflict,
Prashanthan Ganeswaran,

Nick Rimmer, Graeme MacKenzie,
Adlens Ltd. (United Kingdom);
Caterina Ripamonti, Robert Lee,
Cambridge Research Systems, Ltd.
(United Kingdom); Eamonn O’Neill,
Christof Lutteroth, Michael Proulx,
Univ. of Bath (United Kingdom);
Rob Stevens, Adlens Ltd. (United

Kingdom). .............. [11310-23]
Lunch Break . ...... Sun 12:00 pm to
12:50 pm

SPIE AR | VR | MR PROGRAM

SESSION 2C
LOCATION: ROOM 2011
(LEVEL 2 WEST)

SUN 10:40 AM TO 11:40 AM

AR/VR Display Optics
Measurements and
Analysis
Session Chair:
Jannick P. Rolland-Thompson,

The Ctr. for Freeform Optics
(USA)

10:40 am: Standardized display
image measurement methods for
AR, VR, MR and comprehensive
metrology tools for precise,
repeatable and reproducible
results, Richard Austin, Bruce
Denning, Monirul Hassan, Sonika
Obheroi, Gavin Cook, Gamma
Scientific (USA); John Penczek, Univ.
of Colorado Boulder (USA).[11310-24]

11:00 am: Measuring and qualifying
optical performance of AR/VR/MR
device displays and addressing
the unique visual requirements of
transparent AR displays,

Eric Eisenberg, Jens Jensen,

Radiant Vision Systems,
LLC(USA)........ovn... [11310-25]

11:20 am: Measuring and qualifying
optical performance of AR/VR/MR
Device displays and addressing
the unique visual requirements of
transparent AR/MR displays,

Eric C. Eisenberg, Jens Jensen,
Radiant Vision Systems, LLC

(USA) ... [11310-75]
LunchBreak ....... Sun 11:40 am to
12:50 pm

Optical Design Challenge Pitches
LOCATION: ROOM 2003 (LEVEL 2 WEST) ¢ 12:50 PM TO 1:50 PM

SESSION 3A
LOCATION: ROOM 2007
(LEVEL 2 WEST)

SUN 11:00 AM TO 11:40 AM

Sensors for AR/VR
Headsets

Session Chair: Weichuan Gao,
Facebook Technologies,
LLC (USA)

11:00 am: Eye-tracking for
human-centered mixed reality:
promises and challenges, Aaron

L. Gardony, U.S. Army Combat
Capabilities Development Command
Soldier Ctr. (USA) and Ctr. for Applied
Brain and Cognitive Sciences, Tufts
Univ. (USA); Robert W. Lindeman,
Univ. of Canterbury (New Zealand);
Tad T. Brunyé, U.S. Army Combat
Capabilities Development Command
Soldier Ctr. (USA) and Ctr. for Applied
Brain and Cognitive Sciences, Tufts
Univ. (USA) ............. [11310-27]

11:20 am: Qualitative and
quantitative visual information
detected by portable eye tracking
technology, Nuno Aldo, Univ. de

Lisboa (Portugal) ........ [11310-28]
LunchBreak . ...... Sun 12:00 pm to
12:50 pm

Optical Design Challenge contestants will give 10-minute pitches on their cutting edge research.

POSTER SESSION
LOCATION: ROOM 2003 (LEVEL 2 WEST)  SUN 1:50 PM TO 2:50 PM

Conference attendees are invited to attend the AR, VR, MR poster session on Sunday afternoon.
Come view the posters, enjoy light refreshments, ask questions, and network with colleagues in your field.

Poster Setup: 8:00 AM - 12:00 PM ¢ View guidelines and set-up instructions at http://spie.org/AVRposter

Optical Design Challenge contestant posters

A retinal-scanning-based near-eye
display with diffractive optical
element, Lantian Mi, Chao Ping
Chen, Wenbo Zhang, Yifan Lu,

Jie Chen, Nizamuddin Maitlo
(China).................. [11310-1]

Planar optics enables chromatic
aberration correction in immersive
near-eye displays, Tao Zhan, Junyu
Zou, Hao Chen, Jilin Yang, Sheng Liu,
Yajie Dong, Shin-Tson Wu, (USA) and
Xiaomin Liu (China). . ...... [11310-2]

A foveated intraocular display on
contact lens for augmented reality,
Jie Chen, Lantian Mi, Jinghui Jiang,
Haowen Liu, Chaoping Chen,

Wenbo Zhang, Nizamuddin Maitlo
(China).................. [11310-3]

Variable zoom using rotating
Toroidal lenses for AR glasses,
Megan Arlt and Hossein Shahinian
(USA). ...t [11310-4]

Computing high quality phase-
only holograms for holographic
displays, Praneeth Kumar

(USA). ..ot [11310-5]

A portable projection mapping
device for medical augmented
reality, Shuya Liu, Wei-Lun Huang,
and Mehran Armand (USA) .[11310-6]

Holographic AR display based

on the cylindrical holographic
optical element for wide viewing
zone, Yusuke Sando, Kazuo Satoh,
Osaka Research Institute of Industrial
Science and Technology (Japan);
Daisuke Barada, Toyohiko Yatagai,
Utsunomiya Univ. (Japan). .[11310-49]

Ultracompact eye and pupil
tracking device using VCSEL
arrays and position sensitive
detector, Suguru Sangu, Tatsuya
Shimokawa, Shu Tanaka, Ricoh Co.,
Ltd. Japan)............. [11310-50]

Virtual scalpel simulation in the

VR and AR environments, Larisa A.
Zherdeva, Independent Researcher/
Developer (Russian Federation);
Konstantin V. Cherepanov, Samara
Univ. (Russian Federation); Denis

A. Zherdev, Image Processing
Systems Institute of the RAS (Russian
Federation) and Samara Univ.
(Russian Federation). . .. .. [11310-51]

Eyeball camera based calibration
and system performance
verification for spatial computing
systems, Zhiheng Jia, Hyunsun
Chung, Jeffrey Daiker, Sina Sedighi,
Daniel Dominguez, Jeremy Grata,
Hudson Welch, Magic Leap, Inc.
(USA). ... [11310-52]
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SUNDAY TECHNICAL PRESENTATIONS

SESSIONS 4A - 4D RUN CONCURRENTLY.

SESSION 4A
LOCATION: ROOM 2007
(LEVEL 2 WEST)
SUN 3:00 PM TO 5:00 PM

AR Display Building
Blocks

Session Chair: Bernard C. Kress,
Microsoft Corp. (USA)

3:00 pm: Utilisation of micron scale
LED arrays as display projection
light sources, Kat Vinden,

Samir Mezouari, Plessey
Semiconductors Ltd. (United
Kingdom). . ............. [11310-29]

3:20 pm: Holographic near-eye 3D
display based on amplitude-only
wavefront modulation, Chenliang
Chang, Wei Cui, Liang Gao, Univ. of
lllinois (USA) . ........... [11310-30]

3:40 pm: Angular and spatial

light modulation by single digital
micromirror device for display
applications, Brandon Hellman, Ted
Lee, Yuzuru Takashima,

Wyant College of Optical Sciences
USA). ... [11310-31]

4:00 pm: High dynamic range near
eye displays, Yang Zhao, Nathan
Matsuda, Xuan Wang, Marina
Zannoli, Douglas Lanman, Facebook
Reality Labs. (USA). ...... [11310-32]

4:20 pm: A novel micro LED
microdisplay platform for

AR/MR that offers both high
brightness and high efficiency with
manufacturing scalability,

Vikas R. Dhurka, Vincent Lee,

Brian R. Tull, Lumiode, Inc.

USA). .o [11310-33]

4:40 pm: Monolithic and
heterogeneous integration of

RGB micro-LED arrays with
pixel-level optics array and

CMOS image processor to

enable small form-factor display
applications, Kameshwar Yadavalli,
Chih-Li Chuang, Hussein S El-
Ghoroury, Ostendo Technologies Inc
(USA). ..o [11310-78]

SESSION 4B
LOCATION: ROOM 2009
(LEVEL 2 WEST)
SUN 3:00 PM TO 5:00 PM

Fabrication Processes,
Materials, and Design

Tools for AR

Session Chair: Christophe
Peroz, Magic Leap, Inc. (USA)

3:00 pm: Nanoimprint lithography
for AR waveguides manufacturing,
Martin Eibelhuber, EV Group

(Austria). . .............. [11310-34]

3:20 pm: Index-matched polymers
for augmented reality applications,
Patrick Heissler, Markus Brehm,
Isabel Pilottek, DELO Industrie
Klebstoffe GmbH & Co. KGaA
(Germany) .. ............ [11310-35]

3:40 pm: High refractive index
glass wafers for augmented reality
-review of recent innovations
enabling the ecosystem to
implement the industry roadmap,
Ruediger Sprengard, Peter Nass,
Frederik Bachhuber, Clemens
Ottermann, Stefan Weidlich,

Volker Dietrich, Berthold Lange,
Volker Plapper, SCHOTT AG
(Germany); Dirk Apitz, UIf Brauneck,
Alo Lo, SCHOTT Suisse SA
(Switzerland); Helen Fang, Alex
Wang, SCHOTT Glass Technologies
Co,, Ltd. (China) ......... [11310-36]

4:00 pm: ALLVAR alloys for

smaller and lighter optics,

James A. Monroe, Jay Zgarba,
Jeremy S. McAllister, David Content,
ALLVAR (USA). .......... [11310-37]

4:20 pm: Physical-optics analysis
of lightguides for augmented

and mixed reality glasses,

Christian Hellmann, Wyrowski
Photonics GmbH (Germany);

Stefan Steiner, Roberto Knoth, Site
Zhang, LightTrans International

UG (Germany); Frank Wyrowski,
Friedrich-Schiller-Univ. Jena
(Germany) .............. [11310-38]

4:40 pm: Fabrication of polymeric
freeform lenses by magnetically
assisted printing of liquid molds,
Mojtaba Falahati, Washington State
University (USA) ......... [11310-76]

SESSION 4C
LOGATION: ROOM 2011
(LEVEL 2 WEST)
SUN 3:00 PM TO 4:20 PM

Applied AR/VR

Session Chair:
Rubén Mohedano,
Limbak 4PI S.L. (Spain)

3:00 pm: VR archaeological
museum with applying at student
education processes, Denis

A. Zherdev, Image Processing
Systems Institute of the RAS
(Russian Federation) and Samara
Univ. (Russian Federation); Evgeniy
Y. Minaev, Samara Univ. (Russian
Federation); Vladimir A. Fursov,
Samara Univ. (Russian Federation)
and Image Processing Systems
Institute of the RAS (Russian
Federation) ............. [11310-39]

3:20 pm: The impact of color
coding in Virtual Reality navigation
tasks, Yiran (Thea) Wang, Univ. of
Alberta (Canada). ........ [11310-40]

3:40 pm: XR methodology on
precision imaging optimized in
vivo system, Hua Liu, Science and
Technology on Electro-optic Control
Lab. (China)............. [11310-41]

4:00 pm: Development tools with
augmented reality (AR) for the
industry, Carlos Alberto Orta,

Miguel Martin Cardenas Lopez, Luis
Valentin Coronado, Gustavo Acevedo
Ramirez, Centro de Investigaciones
en Optica, A.C. (Mexico). . .[11310-43]

Optical Design Challenge Awards and Reception
5:00 PM TO 6:30 PM ¢ LOCATION: ROOM 2003 (LEVEL 2 WEST)

SESSION 4D
LOCATION: ROOM 2008
(LEVEL 2 WEST)
SUN 3:00 PM TO 4:20 PM

New Technologies in VR

Session Chair: Pablo Benitez,
Univ. Politécnica de Madrid
(Spain)

3:00 pm: Lynx: an untethered

video see-through head-mounted
display for mixed reality,

Stan Larroque, SL Process
(France)................ [11310-44]

3:20 pm: Enhancing immersive
experience through smart

apparel, Amir Servati, Zenan Jiang,
Harishkumar Narayana, Texavie
(Canada); Ayumi Imaizumi, Su Thida
Htun, Sapna Srinivasan, Texavie
(Canada); Saeid Soltanian, Frank Ko,
Peyman Servati, The Univ. of British
Columbia (Canada). . ... .. [11310-46]

3:40 pm: Portal to knowledge: a
virtual library using marker-less
augmented reality system for
mobile devices, Yashas Joshi,
Immersive & Creative Technologies
Lab, Concordia University (Canada);
Charalambos Poullis, Concordia
Univ. (Canada). . ......... [11310-48]

4:00 pm: Universal electro-

optically tunable metasurfaces for
wavefront control, Harry A. Atwater
Jr., Caltech (USA) . ....... [11310-77]

All conference attendees are welcome to enjoy refreshments and network with colleagues.

Optical Design Challenge winners will be awarded: 1st, 2nd, and 3rd prizes.
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Hear from the leading experts in the field of
AR, VR, MR at the 2020 Conference

Plan to attend and listen to over 40 keynotes providing the latest insights from the
biggest names in the tech industry and up-and-coming XR companies.

INDUSTRY TALKS
AND PANELS

LOCATION: ROOM 2003 (LEVEL 2 WEST)

Monday 3 February 2020
8:30 AM TO 6:30 PM

Tuesday 4 February 2020
8:30 AMTO 6:30 PM

Monday Invited Industry Talks and Panels

Bernard Kress
Microsoft HoloLens

Opening address

10:30 AM

Are Leads and Lags of Accommodation
Real?

Jerry Carollo
Google

Square Pegs Round Holes

10:50 AM Jonghyun Kim

. Nvidia

ModulAR: AR-convertible prescription
glasses

Edgar Auslander
Facebook

Perspectives on the role of
Alin ARand VR

11:10 AM Nataliya Kosmyna

MIT

AttentivU: a Wearable Pair of EEG
and EOG Glasses for Real-Time
Physiological Processing

Gordon Wetzstein
Stanford University

Computational Eyeglasses and Near-
eye Displays with Focus Cues

11:30 AM Darran Milne

VividQ

Unlocking the key technical drivers
needed to advance AR consumer

wearables

IlImars Osmanis
LightSpace Technologies

i Multi focal near eye AR display

architecture to solve the vergence-
accomodation problem

PANEL SESSION, See p. 90 ‘
MONDAY 3 FEBRUARY ¢ 11:50 AM to 12:30 PM

10:10 AM

Kevin Zhong
DreamWorld Vision

Laser safety Considerations in Laser-
related Head Mounted Displays

Mikio Iwamura
NTT Docomo

A New Paradigm Begins with 5G and XR

THIS PROGRAM IS CURRENT AS OF 17 DECEMBER 2019—Find the latest on the SPIE Conference App.

Build your personal schedule of presentations, exhibitors, and networking events.
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INDUSTRY TALKS AND PANELS

Monday Invited Industry Talks and Panels continued

tooz technologies

Are Consumers Ready for Smart AR
Glasses Mass adoption?

12:55 PM Stefan Alexander 4:35 PM Klaus Melakari

North Varjo

Smartglasses vs Mixed Reality: Immersive Mixed Reality

Hardware, Use Cases, and Convergence
115 PM Chi Xu 4:45 PM Doug Lanman

. nreal Facebook Reality Labs
= Display Systems Research at Facebook
= Reality Labs

1:35 PM Kai Jens Stréder PANEL SESSION, See p. 90

MONDAY 3 FEBRUARY ¢ 5:15 to 6 PM

How do we build the AR, VR World with Hardware?
Svetlana Samoilova, NewSight Reality

Hiroshi Mukawa
SONY

Latency Compensation for Optical See-
Through AR Headsets

Michael Klug
Magic Leap

Mark Bolas
Microsoft

8:30 AM Bernard Kress

Microsoft HoloLens
Opening Address

AWARD PRESENTATION
Pablo Benitez
LIMBAK

 SPIE A. E. Conrady Award in
Optical Engineering

David Fattal
LEIA

The Beauty of Lightfields

8:50 AM Mikihiko Sano

AGC
| High Refractive Index Glass Substrates

| and Optical Components for AR/MR
s Devices

Nigel Burton
Realmax

{ Using Augmented Reality Glasses in
Multi-User Shared Experiences

9:10 AM Xavier Lafosse

Corning

High-Index Glass Substrates for
Augmented Reality Displays

Robert Schultz
Vuzix

Exceeding Expectations in AR Design

9:30 AM Riidiger Sprengard

SCHOTT

Guiding and Harnessing Light: High
Index Waveguides and Optical
Materials Enabling AR Eevices

Eugene Panich

Almalence

Achieving Eye-Clean Visual Fidelity: How
Eye Tracking and Digital Lens Correction
Enable a Breakthrough in VR/AR HMD
Picture Clarity

Ed Tang
Avegant

Foveation is Coming

SPIE Photonics West 2020

spie.org/pw

9:50 AM Thomas Glinsner

EV Group
Enabling High Volume Manufacturing

for AR Applications Using Nanoimprint
Lithography

10:10 AM Donna Qin

HOYA CANDEO

HOYA's Solutions for Wave-guide
Related Market

10:30 AM Omkaram Nalamasu

Applied Ventures

#PhotonicsWest
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SPIE AR | VR | MR PROGRAM

Tuesday Invited Industry Talks and Panels continued

10:50 AM Antti Sunnari 3:.05PM Stan Larroque
: Despelix Lynx
Lynx: First Standalone Device for Video
) See-through Mixed Reality
Vi &
1110 AM Phil Greenhalgh 3:25 PM Kelly Peng
WaveOptics Kura AR
Diffractive and Reflective Waveguides: Gallium: High-Performance AR
A Game of Trade-Offs Through Multi-Disciplinary Inventions
! @ on Displays, Optics, and More
PANEL SESSION, See p. 90 3:45PM Marcus Duelk
TUESDAY 4 FEBRUARY ¢ 11:30 AM to 12:15 PM EXALOS
What It’s Like to be a Start-Up in 2020 Progress on RGB S_uperlumine_sce_nt
Christina Ingwalson, Health Scholars LEDs for AR/MR Display Applications
12:25 PM lgino Padovani 4:.05PM Vincent Lee
BOSCH Lumiode
12:45 PM Harry Atwater 4:25 PM Srinivasa Banna
California Institute of Technology Lumileds
Electronically Tunable Metasurfaces for .| MicroLED Technology for AR/VR
Reconfigurable Wavefront Control Displays
1.05 PM Soon-gi Park 4:45 PM Mike Stover
LetinAR 4 Jasper Display
PinMR: From Concept to Reality JDC Paving the Way for MicroLED
Microdisplays to Get to Market
1:25 PM Jonathan Waldern 5:05 PM Mike Browne
DigiLens SA Photonics
Electro-Optic Photopolymer
Waveguide Technology for Compact
Wide Field of View MR Glasses
1:45 PM Zheng Yu PANEL SESSION, See p. 90
LingXi AR TUESDAY 4 FEBRUARY ¢ 5:25 to 6:10 PM
Perspectives on Microdisplay Micro-LEDs: The Hot, New, Vital Building Blocks
Technology in AR Waveguide Optical of AR, VR
Solutions Brian Schowengerdt, Magic Leap (=0
2:05 PM Hakan Urey -
CY Vision Reception to follow - Moscone West, Level 2 Lobby
Computational Holographic Displays
for AR Glasses and AR-HUDs
2:25 PM Rich Madison
Thales Visionix
Head Tracking for Roving AR
2:45 PM Ronald Azuma

Intel

THIS PROGRAM IS CURRENT AS OF 17 DECEMBER 2019—Find the latest on the SPIE Conference App.
Build your personal schedule of presentations, exhibitors, and networking events.
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PANEL SESSIONS

What is the Potential Market for the AR,
VR Industry?

Monday 3 February 2020 « 11:50 AM - 12:30 PM
Location: Room 2003 (Level 2 West)

Attend the panel on potential markets moderated by Tom Emrich
" MODERATOR:

Tom Emrich

8th Wall,

AR/Wearables Pioneer (USA)

How Do We Build the AR, VR World with
Hardware?

Monday 3 February 2020 ¢« 5:15 PM - 6:00 PM
Location: Room 2003 (Level 2 West)

Do you think that optical solutions are developed with serious consider-
ation of all relevant product needs and not just optical/display metrics?

Do you think that every big company will get their own homegrown optical
solution (like Microsoft and ML) for better integration and productization?
If not - what viable combo of display and optics solutions you see down
the road for easy integration?

What optical features/metrics you are willing to compromise to deliver
best comfortable and battery sufficient device?

MODERATOR:

Svetlana Samoilova

NewsSight Reality (USA)

John Haddick
Lenovo consult,
prior CTO,
ODG (USA)

Stefan Alexander
Vice President
Advanced R&D,
North (USA)

Jeri Ellsworth
CEO at Tilt Five and
founder,

CastAR (USA)

Yochay Danziger
CTO,
Lumus (Israel)

Monday Evening Reception to follow

spie.org/pw

What It’s Like to Be a Start-Up in 2020

Tuesday 4 February 2020 « 11:30 AM - 12:15 PM
Location: Room 2003 (Level 2 West)

Joinus live for our start-up-focused panel, where we will be looking at what
it’s like to grow a business in the current XR climate and the challenges
start-ups have to overcome.

MODERATOR:

Christina Ingwalson

VP Marketing & Communications
Health Scholars (USA)

Jeff Meador
Founder,
JMXR.pro (USA)

Marryam Chaudry m
CEO, LT

XR2Lead (USA)

Joe Connolly Amy Hedrick
Founder, CEO,
Sketchbox (USA) CleanBox Technology

(USA)

Micro-LEDs: The Hot, New, Vital Building
Blocks of AR, VR

Tuesday 4 February 2020 « 5:00 PM - 6:00 PM
Location: Room 2003 (Level 2 West)

Lots of people are interested today in iLED arrays (Mini and Micro), but
no one really seems to know which implementation will be best suited
for AR, and when it will be ready for primetime (2022, 2023 or beyond?).
Should they be on silicon backplane or rather on glass LTPS backplane?
What about plastic backplane? Brian will ask these questions and more.

MODERATOR:

Brian Schowengerdt
co-founder

Magic Leap (USA)

Tuesday Evening Reception to follow

¢ H#PhotonicsWest
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Student Optical Design Challenge
Pitches

Sunday 2 February 2020 ¢ 12:50 PM - 1:50 PM
Location: Room 2003 (Level 2 West)
Watch students from a variety of institutions present their cutting-edge

research aimed at improving any aspects of the optics in virtual reality
(VR), augmented reality (AR), and mixed reality (MR).

Poster Session

Sunday 2 February 2020 « 1:50 PM - 2:50 PM

Location: Room 2003 (Level 2 West)

Conference attendees are invited to to attend the poster session on
Sunday afternoon. Come view the posters, enjoy beverages, and ask
questions. Authors of poster papers and Optical Design Challenge par-
ticipants will be present to answer questions concerning their posters.
Attendees are required to wear their conference registration badges to
the poster session.

Poster Set-Up: 8:00 AM-11:50 AM

Extended Poster Viewing: 8:00 AM-11:50 AM and
2:00PM-5:30 PM

Optical Design Challenge Awards and
Reception

Sunday 2 February 2020 « 5:00 PM - 6:30 PM

Location: Room 2003 (Level 2 West)

All conference attendees are welcome to enjoy refreshments and network
with colleagues. Optical Design Challenge winners will be awarded: 1st,
2nd, and 3rd prizes.

AR, VR, MR Reception: Monday Evening

Monday 3 February 2020 « 6:00 PM - 7:.00 PM
Location: Lobby (Level 2 West)
Network after the panel session.

2020 SPIE A.E. Conrady Award in
Optical Engineering

Tuesday 4 February 2020 « 8:30 AM - 8:40 AM
Location: Room 2011 (Level 2 West)

The SPIE A. E. Conrady Award in Optical Engineering is presented in
recognition of exceptional contributions in design, construction, testing
and theory of optical and illumination systems and instrumentation.

Pablo Benitez, Universidad Politécnica de Madrid and LIMBAK, Madrid,
Spain, is the 2020 recipient of the SPIE A.E. Conrady Award in Optical
Engineering in recognition of pioneering discoveries in both Nonimaging
and Imaging optics, including the simultaneous multiple surface (SMS)
method of optical design for freeform surfaces.

The award will be presented by Bernard Kress, Microsoft Hololens and
SPIE President, John Greivenkamp.

. AWARD WINNER:
Pablo Benitez
Universidad Politécnica de Madrid;
co-founder and CTO, LIMBAK (Spain)

SPECIAL EVENTS

Meet the Authors Event

Tuesday 4 February 2020 « 2:00 PM - 3:00 PM
Location: Moscone West, Level 2 Lobby

Come and meet PJoseph Goodman, father of modern Fourier Optics, a
field which enabled many of the optical technologies used today in AR/
VR. SPIE will be publishing Joe’s new edition on “Speckle Phenomena
in Optics”. This is a unique opportunity to get to chat with Joe and have
all of your previous "Goodman Books" autographed. Bernard Kress, for
whom Joe was a terrific mentor, will be signing also his own new book on
“Optical Architectures for AR,VR and MR headsets”.

Bernard Kress
Partner Optical Architect
Microsoft / Hololens (USA)

Over the past two decades, Bernard Kress has made sig-
nificant scientific contributions as an engineer, researcher,
associate professor, consultant, instructor, and author. He
has been instrumental in developing numerous optical sub-systems for
consumer and industrial products, generating IP, teaching and transfer-
ring technological solutions to industry. Application sectors include laser
materials processing, optical anti-counterfeiting, biotech sensors, optical
telecom devices, optical data storage, optical computing, optical motion
sensors, digital displays systems, and eventually HUD and HMD displays
(smart glasses, AR/MR/VR). Bernard has been specifically involved in the
field of micro-optics, wafer scale optics, holography and nano-photon-
ics. He has published half a dozen books and has more than 35 patents
granted. He is a short course instructor for the SPIE and has been chair
of various SPIE conferences. He is an SPIE fellow since 2013 and has been
elected to the board of Directors of SPIE (2017-19). Bernard has joined
Google [X] Labs in 2011 as the Principal Optical Architect on the Google
Glass project, and is since 2015 the Partner Optical Architect at Microsoft
on the Hololens project.

Joe Goodman
Emeritus Professor of Electrical Engineering
Stanford University (USA)

Joseph W. Goodman received an A.B. Degree from Harvard,
an M.S degree and Ph.D. degree, both from Stanford Univer-
sity in Electrical Engineering. After 4 years on the research
staff at Stanford, he joined the faculty of the Department of Electrical
Engineering. He chaired the department from 1989 to 1996, following
which he served as Senior Associate Dean of Engineering until 1999. He
retired from Stanford in January of 2001. Dr. Goodman is the author of
the books Introduction to Fourier Optics (now in its 4th edition), Statis-
tical Optics (now in its 2nd edition), Speckle Phenomena in Optics (now
in its 2nd edition), and co-author of Fourier Transforms: An Introduction
for Engineers. He is the author of more than 200 scientific and technical
papers, and has been primary research supervisor for 49 Ph.D.s. He has
received numerous awards from the |.LE.E.E., the A.S.E.E., the O.S.A,, the
S.P.ILE ., including the highest awards given by the latter two societies.
Goodman was a co-founder of Optivision, Inc., ONI Systems (now part
of Ciena), and served as a member of the board of directors of E-TEK
Dynamics (now part of JDS Uniphase).

AR, VR, MR Reception: Tuesday Evening

Tuesday 4 February 2020 « 6:00 PM - 7:00 PM
Location: Lobby (Level 2 West)
Network after the panel session.

THIS PROGRAM IS CURRENT AS OF 17 DECEMBER 2019—Find the latest on the SPIE Conference App.
Build your personal schedule of presentations, exhibitors, and networking events.
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AR, VR, MR Expo with hands-on demos
of the latest XR gear
NETWORK, CONNECT, AND SEE THE LATEST GEAR

Come to the Expo to meet with the biggest names in consumer electronics and up-and-coming
XR companies. Whether you are looking for a job, want to talk about the next research develop-

ments, or just try out the latest AR, VR, MR hardware, this is the place you want to be.

2020 EXHIBITORS

\/

ALLVAR

GANMMA
. SCIENTIFIC

LetinAR

¢ OORYM

QoPTIMAX

EXPO + DEMOS

LOCATION: ROOM 2004 (LEVEL 2 WEST)

Monday 3 February 2020
10:00 AM TO 5:00 PM

Tuesday 4 February 2020
10:00 AM TO 5:00 PM

OcLus

VR/AR

ASSOCIATION

amazon

=

LightSpace

Technologies

'

tooz

REALMAX technologies
At -
oo ens <@ () LYNX | 54 2accantes # vivipg

dispelix 0 ggglc g%ss(;nla_dlgo)f-lld-;la-s X7 WaveOptics
facebook B Microsoft SYNOPSYS®
Reollty Labs ™ HoloLens S/'I{on to Softvv/are

SPIE Photonics West 2020

* spie.org/pw *

#PhotonicsWest

fy OO N




Courses and Workshops— SATURDAY-THURSDAY
A Week of Learning and Networking COURSES AND WORKSHOPS
PERSONAL INSTRUCTION FROM LEADING EXPERTS

REGISTER FOR COURSES
Take a course, or join a workshop, and get face-to-face instruction on some of the most AT THE SPIE CASHIER
popular sessions in optical design for AR, VR, and MR. Courses range from 2-hour to
two-day formats. Workshops range from 30 minutes to 2 hours. Join your colleagues,
meet new contacts, and learn from the best in the industry.

COURSES
COURSES AT PHOTONICS WEST THAT MIGHT
Head-Mounted Display Requirements and ALSO INTEREST YOU
Designs for Augmented Reality Applications Additional registration and fees required
SC1096 * Course Level: Introductory « CEU: 0.7 « Saturday, all day: Understanding Diffractive Optics

$695 Members * $401 Student Members * $815 Non-Members USD

Sunday 8:30 am to 5:30 pm « Monday, all day: Polarized Light and Optical Design

» Tuesday, all day: Introduction to Optical Alignment Techniques
* Wednesday, 8:30 AM - 12:30 PM: Meta-Lenses

* Wednesday, 8:30 AM - 12:30 PM: Designing and Specifying
Digital Cameras

Introduction to VR, AR, MR and Smart Eyewear:
Market Expectations, Hardware Requirements
and Investment Patterns

SC1234 « Course Level: Introductory « CEU: 0.2
$270 Members * $193 Student Members ¢ $295 Non-Members USD
Sunday 8:30 am to 10:30 am

View the complete list of courses online.
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WORSKSHOPS
Optical Technologies and Architectures for . . .
Virtual Reality (VR), Augmented Reality (AR) Spatial Mapplr!g of Refractive
and Mixed Reality (MR) Head-Mounted Displays Index Modulation for Improved AR
(HMDs) Holographic Waveguide Manufacture

SC1218 « Course Level: Intermediate « CEU: 0.7 Monday 3 February 2020 « 10:00 AM - 11:00 AM
$685 Members « $397 Student Members + $805 Non-Members USD Location: Room 2009 (Level 2 West)

Wedn : m : m
ednesday 8:50 am to 5:30 p Come hear the CTO of DigilLens talk about their holographic waveguide

display technology for augmented reality applications.
Design Techniques and Applications Fields for o SPEAKER:
Digital Micro-optics Jonathan Waldern
SC1125 « Course Level: Intermediate » CEU: 0.7 Founder, Chairman & CTO

$685 Members « $397 Student Members ¢« $805 Non-Members USD DigiLens
Thursday 8:30 am to 5:30 pm

THIS PROGRAM IS CURRENT AS OF 17 DECEMBER 2019—Find the latest on the SPIE Conference App.
Build your personal schedule of presentations, exhibitors, and networking events. 93
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WORKSHOPS

Invention to Impact

Monday 3 February 2020 « 11:15 AM - 12:15 PM
Location: Room 2009 (Level 2 West)

SPEAKER:
‘ =\ Anna Brady-Estevez
=T Program Director for Blockchain, DAGs, Chemical, and
e Environmental Tech, National Science Foundation SBIR
‘ ‘ (USA)
Innovation programs at the National Science Foundation
(NSF) advance ideas from the lab to the marketplace to strengthen Ameri-
ca’s economy, health, and security. The Division of Industrial Innovation and
Partnerships (1IP) in the Engineering Directorate leads several programs
to translate fundamental research into market solutions. IIP supports
researchers with promising technologies, as well as funding high-tech
startups. Learn about the NSF’s central role in accelerating the growth
of the national ecosystem and hear about specific funding opportunities.

SPONSORED BY:

&

Building a Mass Manufacturing
Capability for Augmented Reality
Waveguides

Monday 3 February 2020 « 1:30 PM - 2:45 PM
Location: Room 2009 (Level 2 West)

WaveOptics patented diffractive waveguides have the broadest range of
fields of view and can be readily customised for augmented reality smart
glasses and headsets. WaveOptics’ technology was designed with mass
manufacture in mind. Our waveguides enable crisp, clear imagery, that
can be manufactured affordably, at scale, even with a custom design.
Striking this balance is key to unlocking the potential of augmented reality
for the mass market. Our joint workshop with Goertek Optoelectronics,
a leading manufacturer in the AR/VR industry, will focus on the core
processing principles of WaveOptics technology and how WaveOptics
and Goertek provide a volume manufacturing capability to meet the
demands of any customer.

SPEAKERS:

Frank Rao

General Manager of
Optoelectronics
Goertek (China)

Phil Greenhalgh
CTO,
Wave Optics. (USA)

The Future of Traditional is Virtual: AR/
VR/MR Technologies Moving into the
Mainstream

Monday 3 February 2020 « 3:00 PM - 4:15 PM

Location: Room 2009 (Level 2 West)

SPEAKER:
Andy Cochrane
The AV Club (USA)

spie.org/pw

Smart Goggles for Swimming: Bringing
AR into the Water

Monday 3 February 2020 ¢ 4:30 PM - 5:30 PM
Location: Room 2009 (Level 2 West)
Designing augmented reality swimming goggles.

SPEAKER:
Reynald Hoskinson
VP Technology at FORM (USA)

Wearable fitness trackers have become ubiquitous, due in

part to their low cost and simple use case. The predominant

form factor for these trackers has been a band around the
wrist. There are situations such as swimming, however, where a wrist-
worn device is not very convenient because it requires you to stop your
activity to consult the display. A near-to-eye display is an elegant solution
to this problem, as almost all swimmers already wear eyewear in the
form of goggles. Unlike fitness trackers, however, commercially available
augmented reality displays are relatively expensive.

Google glass is above $1000, Focals by North is currently $599 USD, and
more-feature rich platforms such as Microsoft Hololens and Magic Leap
One are more expensive still. Since swimming goggles are a relatively
narrow application, consumers are unlikely to be very receptive to paying
the kind of prices normally charged for gear designed for all occasions.
On the other hand, focusing on a specific use case means that as aug-
mented reality eyewear designers, we can pare down the functionality of
the device to only what is needed to support our use cases. This talk will
present work on a lower-cost ($200 consumer price) augmented reality
system for swimming.

Design Considerations for Rapid
Prototype Freeforms for AR/VR
Applications

Tuesday 4 February 2020 « 8:00 AM - 9:00 AM
Location: Room 2009 (Level 2 West)

SPEAKER:

Jessica DeGroote Nelson

Director of Technology and Strategy
Optimax Systems (USA)

Being first to market is critical in the commercial sector. This
presentation will overview optical design considerations
for freeform optics that can make a difference when trying to get rapid
prototype optics for AR/VR applications.

SPONSORED BY:

Qortivax

Market Outlook & Implications
for Sales & Marketing

Tuesday 4 February 2020 « 9:30 AM - 12:30 PM
Location: Room 2007 (Level 2 West)

INSTRUCTOR:
Michele Nichols
Launch Team Inc. (USA)

Join this session to learn drivers in the industries you serve,
and how you can position your company and capabilities to
meet the needs of emerging customer needs. Launch Team
president Michele Nichols will address market outlook, regulatory and
customer requirements that will impact sales and marketing, and today’s
winning strategies for companies from start-up to global market leaders.
Bring your questions and specific challenges for actionable take-aways.

¢ H#PhotonicsWest

fy OO N



The Holographic Display of the Future,
Today

Tuesday 4 February 2020 « 10:30 AM - 11:45 AM
Location: Room 2009 (Level 2 West)

SPEAKER:
Aleksandra Pedraszewska
COO

:: ' VividQ (United Kingdom)

From Virtual to Indistinguishable:
How Disruptive Technologies will
Enhance our Simulated Experiences
Tuesday 4 February 2020 « 12:00 PM - 1:30 PM
Location: Room 2009 (Level 2 West)

Seeing theinvisible, feeling the untouchable, experiencing the impossible.
The only limits to AR, VR and XR will be the ones set by our imagination.
Because the technologies for truly immersive adventures are rapidly
becoming available. Imec allows you a window into the future of VR/AR/
XR by demonstrating the latest advancements in:

* IR and 3D imagers for AR/VR applications
* Novel on-glass processing techniques
* Haptic feedback

SPEAKERS:
Denis Marcon Jiwon Lee
Senior Business Senior Image
Development Sensor Pixel
Manager, Designer,

imec (Belgium) imec (Belgium)
Xavier Rottenberg

Scientific Director

and Group Leader

Wave-based Sensors

and Actuators,

imec (Belgium)

SPONSORED BY:
]

timec

Key Legal Issues Facing the Optics /
Tech Industry

Tuesday 4 February 2020 ¢« 1:00 PM - 4:00 PM
Location: Room 2007 (Level 2 West)

SPEAKER:
Kerry Scarlott

BakerHostetler (USA) Don't miss this important, and
free, access to legal insight and information from this op-
tics-background legal team. Bring your questions, from IP
law to export control issues. This session is aimed at both
experienced entrepreneurs and those just starting out in the consumer
electronics world. The session will cover information that anyone must
know while operating in this space. Bring your questions.

SPIE AR | VR | MR PROGRAM

You Can Have It All:

A Novel Waveguide Technology

Tuesday 4 February 2020 ¢ 1:45 PM - 3:00 PM

Location: Room 2009 (Level 2 West)

Come hear Dr. Amitai speak on Oorym'’s latest waveguide technology.

SPEAKER:
Yaakov Amitai
Founder and CTO,
Oorym (Israel)

Systematic Design Approach for
Lightguide Devices for AR/VR
Applications in VirtualLab Fusion

Tuesday 4 February 2020 ¢ 3:30 PM - 4:40 PM
Location: Room 2009 (Level 2 West)

Lightguides in combination with gratings are one beneficial approach to
combine the virtual image with the light impinging from the real-world
environment. The design and modeling of such lightguides is very different
from traditional lens design and there is still a lot of room for new ideas
and innovation. Such devices are quite complex due to the unavoidable
handling of a large field of view and different wavelengths and, conse-
quently, numerous parameters must be considered in order to obtain
a functional device which provides good image quality. We present a
systematic approach to design lightguide devices which combines the
benefits of functional and parametric design and optimization strategies.
We will discuss typical design tasks, with emphasis on the trade-off be-
tween uniformity and system efficiency in different examples.

The analysis of lightguide devices including the coupling gratings requires
a physical-optics modeling approach that goes beyond traditional ray
tracing. The Fast Physical Optics technique in VirtualLab Fusion automat-
ically considers the polarization of the in-coupled light, performs a fully
vectoral grating analysis, and accounts for coherence, interference and
diffraction effects in the analysis: all within a single software platform.
We will explain the modeling concepts and demonstrate analysis results
based on systematic designs with respect to various merit functions.

LEARNING OUTCOMES:

« Construction and modeling of lightguide devices with grating regions
for in- and out-coupling of light.

« Systematic design workflow for lightguide devices, from functional
design to parametric optimization.

« Evaluation of the performance of the complete lightguide device for
different fields of view.

INTENDED AUDIENCE: Optical engineers, designers, researchers and
students interested in lightguide devices for AR/VR applications.

INSTRUCTORS:
Stefan Steiner Site Zhang
LightTrans LightTrans
International UG International UG
(Germany) (Germany)

7

SPONSORED BY:
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Applications Tracks

Learn about key technologies creating market opportunities and connect with people creating the future.
Each track will highlight applicable papers—see conference listings for locations.

SPIE Brain 2020 will highlight papers that
describe the development of innovative
technologies that will increase our
understanding of brain function.

* Clinical and Translational
Neurophotonics, Optogenetics, and
Optical Manipulation

« Clinical Technologies, Laser Tissue
Interaction, and Tissue Engineering

* Spectroscopy, Microscopy, Imaging,
Nanobiophotonics, and LASE

* Neurotechnology plenary speakers and
details

TRACK CHAIRS

David Boas
Boston Univ. (USA)

Elizabeth Hillman
Columbia Univ. (USA)

o | O |

ek EL

0|gdel

SPIE Translational Research 2020 will

highlight papers that showcase the

latest photonics technologies, tools, and

techniques with high potential to impact

healthcare.

* Photonic Therapeutics and Diagnostics

* Neurophotonics, Neurosurgery, and
Optogenetics

¢ Clinical Technologies and Systems

« Tissue Optics, Laser-Tissue Interaction,
and Tissue Engineering

« Biomedical Spectroscopy, Microscopy,
and Imaging

» Nano/Biophotonics

TRACK CHAIRS

Aaron Aguirre
Massachusetts General
Hospital (USA)

Gabriela Apiou

Harvard Medical School,
Wellman Ctr. for Photomedicine,
Massachusetts General Hospital
(USA)

SPIE Applications of 3D Printing 2020

highlights papers that showcase

innovative ways to apply this

multidimensional/multidisciplinary

technology.

+ Additive Manufacturing

* Selective Laser Melting, Laser
Sintering, Laser Photopolymerization

* Novel Materials, Protean Materials, and
Laser Interactions

* Software that Increases Efficiencies
and Speed

* In-situ Sensors or Probes to Verify
and Quantify Additive Manufacturing
Processes in Real Time

+ Conformal Photonics/Electronics

TRACK CHAIR

Henry Helvajian
The Aerospace Corp. (USA)
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BRAIN APPLICATIONS

SPIE Brain 2020 will highlight
papers that describe the
development of innovative
technologies that will increase our
understanding of brain function.

* Clinical and Translational
Neurophotonics, Optogenetics,
and Optical Manipulation

* Clinical Technologies, Laser
Tissue Interaction, and Tissue
Engineering

* Spectroscopy, Microscopy,
Imaging, Nanobiophotonics,
and LASE

SUNDAY SPECIAL EVENT:

Neurotechnologies Plenary
Session, see page 12 for details.

TRACK CHAIRS

David Boas
Boston Univ. (USA)

Elizabeth Hillman
Columbia Univ. (USA)

SPIE Photonics West 2020

Saturday 1 February 2020

Wearable time-domain near-
infrared spectroscopy system

Paper 11237-1

Author(s): Michele Lacerenza,
Politecnico di Milano (Italy), et al.
Conference 11237: Biophotonics in
Exercise Science, Sports Medicine, Health
Monitoring Technologies, and Wearables
Session 1: Wearable Optical

Sensing Techniques |

Date and Time: 2/1/20 8:30 AM

Ambient noise reduction in

cerebral NIRS based on frequency
division multiplexing

Paper 11237-2

Author(s): Shahbaz Askari, The Univ.

of British Columbia (Canada), et al.
Conference 11237: Biophotonics in
Exercise Science, Sports Medicine, Health
Monitoring Technologies, and Wearables
Session 1: Wearable Optical

Sensing Techniques |

Date and Time: 2/1/20 8:50 AM

Probing the mechanisms of infrared
neural stimulation with stimulated
Raman scattering microscopy
Paper 11252-3

Author(s): Wilson R. Adams,
Vanderbilt Univ. (USA), et al.
Conference 11252: Advanced
Chemical Microscopy for Life Science
and Translational Medicine

Session 1: CARS, SRS, Raman
Innovation and Applications |

Date and Time: 2/1/20 8:50 AM

Collaborative medical robot for OCT
imaging motion compensation
Paper 11225-1

Author(s): Robnier Reyes, Ryerson

Univ. (Canada), et al.

Conference 11225: Clinical and
Translational Neurophotonics 2020
Session 1: Optical Spectroscopy:
Pre-Clinical |

Date and Time: 2/1/20 9:10 AM

Holographic display for optical retinal
prosthesis: design and validation
Paper 11218-5

Author(s): Shani Rosen, Technion-Israel
Institute of Technology (Israel), et al.
Conference 11218: Ophthalmic
Technologies XXX

Session 1: Imaging, Surgery, and

Therapy: New Technologies |

Date and Time: 2/1/20 9:15 AM

Optical modulation and functional
mapping of cortical activities using
molecular actuator-sensor

Paper 11227-3

Author(s): Darryl Narcisse, Nanoscope
Technologies, LLC (USA), et al.
Conference 11227: Optogenetics

and Optical Manipulation 2020

Session 2: Optogenetics |

Date and Time: 2/1/20 9:20 AM

spie.org/pw + #PhotonicsWest

See individual conferences
for locations

Multiplanes line-scanning

confocal microscopy for high-

speed fluorescence imaging

Paper 11250-3

Author(s): Jean-Marc Tsang,

Boston Univ. (USA), et al.

Conference 11250: High-Speed Biomedical
Imaging and Spectroscopy V

Session 1: High-Speed Volumetric Imaging
Date and Time: 2/1/20 9:30 AM

Feasibility study of using optical
coherence tomography for ex-vivo
pituitary adenoma biopsies screening
Paper 11225-2

Author(s): Fabian Placzek, Medizinische
Univ. Wien (Austria), et al.

Conference 11225: Clinical and
Translational Neurophotonics 2020
Session 1: Optical Spectroscopy:
Pre-Clinical |

Date and Time: 2/1/20 9:30 AM

Going wireless: an optical imaging
and optogenetics system for use
in awake behaving primates

Paper 11227-4

Author(s): Mykyta Chernov, Oregon
Health & Science Univ. (USA), et al.
Conference 11227: Optogenetics

and Optical Manipulation 2020
Session 2: Optogenetics |

Date and Time: 2/1/20 9:40 AM

Combined low frequency EEG and NIRS
measurement during hypoxic breathing
Paper 11237-5

Author(s): Shahbaz Askari, The Univ.

of British Columbia (Canada), et al.
Conference 11237: Biophotonics in

Exercise Science, Sports Medicine, Health
Monitoring Technologies, and Wearables
Session 1: Wearable Optical

Sensing Techniques |

Date and Time: 2/1/20 9:50 AM

Error-propagation approach to
design of a CW NIRS instrument
for deep layer measurements:
neonate head application
Paper 11225-4

Author(s): Paul Letendre, CEA-
LETI (France), et al.

Conference 11225: Clinical and
Translational Neurophotonics 2020
Session 2: Optical Spectroscopy:
Pre-Clinical Il

Date and Time: 2/1/20 10:40 AM

Accurate identification of the superficial
layer for a NIRS short-channel approach:
neonate cerebral oximetry application
Paper 11225-5

Author(s): Paul Letendre, CEA-

LETI (France), et al.

Conference 11225: Clinical and

Translational Neurophotonics 2020

Session 2: Optical Spectroscopy:

Pre-Clinical Il

Date and Time: 2/1/20 11:00 AM

fy 0O OMm



Large-scale femtosecond
holography for near simultaneous
optogenetic neural modulation
Paper 11227-8

Author(s): Meng Cui, Purdue Univ. (USA), et al.

Conference 11227: Optogenetics
and Optical Manipulation 2020
Session 3: Optogenetics I

Date and Time: 2/1/20 11:30 AM

Optical gearbox for kHz
frame rate imaging
Paper 11250-8

Author(s): Meng Cui, Purdue Univ. (USA), et al.

Conference 11250: High-Speed Biomedical
Imaging and Spectroscopy V

Session 2: High-Speed Fluorescence Imaging
Date and Time: 2/1/20 11:45 AM

Development of fiber-based all-optical
system for neurovascular coupling
mechanism study using optogenetics
Paper 11227-10

Author(s): Minkyung Kim, Korea

Institute of Science and Technology
(Korea, Republic of), et al.

Conference 11227: Optogenetics

and Optical Manipulation 2020

Session 3: Optogenetics I

Date and Time: 2/1/20 12:10 PM

Effects of wavelength on
transcranial laser stimulation:
a Monte Carlo simulation study
based on standard brain model
Paper 11221-10

Author(s): Fenghua Tian, The Univ.
of Texas at Arlington (USA), et al.
Conference 11221: Mechanisms of
Photobiomodulation Therapy XV
Session 2: Modeling PBM Dosimetry
Date and Time: 2/1/20 12:20 PM

High-precision in vivo ablation in
mammalian brain with amplified
femtosecond pulses

Paper 11227-11

Author(s): Meng Cui, Purdue Univ. (USA), et al.

Conference 11227: Optogenetics
and Optical Manipulation 2020
Session 3: Optogenetics I

Date and Time: 2/1/20 12:30 PM

Optical mapping of effective brain
networks during the tangram task
Paper 11225-7

Author(s): Zhen Yuan, Univ. of

Macau (Macao, China), et al.

Conference 11225: Clinical and
Translational Neurophotonics 2020
Session 3: Optical Spectroscopy: Clinical
Date and Time: 2/1/20 1:10 PM

Effects of transcranial infrared laser
stimulation on short-term memory
of veterans with post traumatic
stress disorder: a functional near-
infrared spectroscopy study

Paper 11225-8

Author(s): Vidhya Vijayakrishnan Nair, The
Univ. of Texas at Arlington (USA), et al.
Conference 11225: Clinical and
Translational Neurophotonics 2020
Session 3: Optical Spectroscopy: Clinical
Date and Time: 2/1/20 1:30 PM

Functional nanomeshes for scalable
transparent microelectrode arrays
Paper 11235-1

Author(s): Hui Fang, Northeastern

Univ. (USA), et al.

Conference 11235: Microfluidics, BioMEMS,
and Medical Microsystems XVIII

Session 1: Manufacturing |

Date and Time: 2/1/20 1:30 PM

Simultaneous multiplane imaging with
reverberation multiphoton microscopy
Paper 11250-9

Author(s): Jerome Mertz,

Boston Univ. (USA), et al.

Conference 11250: High-Speed Biomedical
Imaging and Spectroscopy V

Session 3: High-Throughput Microscopy
Date and Time: 2/1/20 1:30 PM

Validation of laser pulse shaping
for increased sensitivity to brain
blood flow using time-domain
diffuse correlation spectroscopy
during a hypercapnic challenge
Paper 11225-9

Author(s): Stefan A. Carp, Athinoula A.
Martinos Ctr. for Biomedical Imaging,

Massachusetts General Hospital (USA), et al.

Conference 11225: Clinical and
Translational Neurophotonics 2020
Session 3: Optical Spectroscopy: Clinical
Date and Time: 2/1/20 1:50 PM

iPSC-derived neuronal networks
using holographic stimulation
Paper 11227-12

Author(s): Felix Schmieder, TU
Dresden (Germany), et al.
Conference 11227: Optogenetics
and Optical Manipulation 2020
Session 4: Optogenetics IlI

Date and Time: 2/1/20 1:50 PM

Monitoring cognitive effects

of childhood ADHD using

diffuse optical tomography

Paper 11225-10

Author(s): Zephaniah Phillips, Korea
Univ. (Korea, Republic of), et al.
Conference 11225: Clinical and
Translational Neurophotonics 2020
Session 3: Optical Spectroscopy: Clinical
Date and Time: 2/1/20 2:10 PM

Intraoperative functional and
metabolic brain mapping using
hyperspectral imaging

Paper 11225-11

Author(s): Charly Caredda, Ctr. de
Recherche en Acquisition et Traitement
d'images pour la Sante, Univ. Claude
Bernard Lyon 1 (France), et al.
Conference 11225: Clinical and
Translational Neurophotonics 2020
Session 4: Operative and Post Op Therapy
Date and Time: 2/1/20 2:30 PM

BRAIN APPLICATIONS

Assessment of neuropathology

of Alzheimer’s disease brain with
high-resolution, label-free multi-
harmonic generation microscopy
Paper 11251-13

Author(s): Sandeep Chakraborty,
National Taiwan Univ. (Taiwan), et al.
Conference 11251: Label-free Biomedical
Imaging and Sensing (LBIS) 2020
Session 3: Autofluorescence, Nonlinear,
and Multiphoton Imaging

Date and Time: 2/1/20 2:45 PM

5-ALA induced PplIX fluorescence
guided surgery of gliomas:
comparison of expert and machine
learning based models

Paper 11225-13

Author(s): Bruno Montcel, Ctr. de
Recherche en Acquisition et Traitement
d'images pour la Sante (France), et al.
Conference 11225: Clinical and
Translational Neurophotonics 2020
Session 4: Operative and Post Op Therapy
Date and Time: 2/1/20 3:10 PM

Cross-polarization OCT for
detection white matter tracts
during brain tumor surgery
Paper 11225-15

Author(s): Konstantin S. Yashin,
Privolzhsky Research Medical Univ.
(Russian Federation), et al.
Conference 11225: Clinical and
Translational Neurophotonics 2020
Session 4: Operative and Post Op Therapy
Date and Time: 2/1/20 4:20 PM

Improved charging rates by laser
perforating polypyrrole electrodes:
towards use as in vivo microelectronic
and micromechanical devices

Paper 11225-16

Author(s): Yuta Dobashi, Univ.

of Toronto (Canada), et al.

Conference 11225: Clinical and
Translational Neurophotonics 2020
Session 4: Operative and Post Op Therapy
Date and Time: 2/1/20 4:40 PM

Ex vivo assessment of the

optical characteristics of human
brain and tumour tissue

Paper 11251-19

Author(s): Jonathan Shapey, Univ. College
London (United Kingdom), et al.
Conference 11251: Label-free Biomedical
Imaging and Sensing (LBIS) 2020
Session 3: Autofluorescence, Nonlinear,
and Multiphoton Imaging

Date and Time: 2/1/20 4:45 PM

Preliminary ex vivo and in vivo evaluation
of laser bonding in dura mater

Paper 11225-17

Author(s): Francesca Rossi, Consiglio
Nazionale delle Ricerche (ltaly), et al.
Conference 11225: Clinical and

Translational Neurophotonics 2020

Session 4: Operative and Post Op Therapy
Date and Time: 2/1/20 5:00 PM
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BRAIN APPLICATIONS

Investigation of in vitro human Spatially
targeted in-vivo optical manipulation
and gene delivery in retina guided
by optical coherence tomography
Paper 11227-20

Author(s): Sanghoon Kim, Nanoscope
Technologies, LLC (USA), et al.
Conference 11227: Optogenetics

and Optical Manipulation 2020

Session 5: Optogenetics IV

Date and Time: 2/1/20 5:00 PM

Holographic display for optical retinal
prosthesis: design and validation
Paper 11227-21

Author(s): Shani Rosen, Technion-Israel
Institute of Technology (Israel), et al.
Conference 11227: Optogenetics

and Optical Manipulation 2020

Session 5: Optogenetics IV

Date and Time: 2/1/20 5:20 PM

Optical coherence angiography
reveals changes in murine

fetal brain vasculature due to
maternal exposure to nicotine

Paper 11239-11

Author(s): Raksha Raghunathan,

Univ. of Houston (USA), et al.

Conference 11239: Dynamics and
Fluctuations in Biomedical Photonics XVII
Session 2: Optical Coherence Tomography
Date and Time: 2/1/20 5:20 PM

Sunday 2 February 2020

Assessment of variable block lengths
during infrared neural inhibition

Paper 11227-22

Author(s): Jeremy B. Ford,

Vanderbilt Univ. (USA), et al.

Conference 11227: Optogenetics

and Optical Manipulation 2020

Session 6: INS |

Date and Time: 2/2/20 8:20 AM

Astrocyte sensitivity to pulsed infrared
light: molecular, physiological,

and mechanistic insights

Paper 11227-23

Author(s): Wilson R. Adams,

Vanderbilt Univ. (USA), et al.

Conference 11227: Optogenetics

and Optical Manipulation 2020

Session 6: INS |

Date and Time: 2/2/20 8:40 AM

Pulsed infrared light modulates
microglial function

Paper 11227-24

Author(s): John Logan Jenkins,
Vanderbilt Univ. (USA), et al.
Conference 11227: Optogenetics
and Optical Manipulation 2020
Session 6: INS |

Date and Time: 2/2/20 9:00 AM
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Computational and experimental
evaluation of the mechanism of
infrared neural inhibition in aplysia
Paper 11227-25

Author(s): E. Duco Jansen,

Vanderbilt Univ. (USA), et al.
Conference 11227: Optogenetics

and Optical Manipulation 2020
Session 6: INS |

Date and Time: 2/2/20 9:20 AM

Non-invasive intracranial pressure
monitoring and neurovascular coupling
assessment in the context of brain injury
Paper 11216-15

Author(s): Jana M. Kainerstorfer,

Carnegie Mellon Univ. (USA), et al.
Conference 11216: Multiscale

Imaging and Spectroscopy

Session 4: Imaging and Spectroscopy through
Time and Space: Longitudinal Studies

Date and Time: 2/2/20 10:10 AM

Diffuse correlation spectroscopy in
the Fourier domain with holographic
camera-based detection

Paper 11239-15

Author(s): Edward James, Univ. College
London (United Kingdom), et al.
Conference 11239: Dynamics and
Fluctuations in Biomedical Photonics XVII
Session 4: Spectroscopy and Applications Il
Date and Time: 2/2/20 10:20 AM

Comparing the efficacy of infrared
diode and Ho:YAG lasers for
infrared neural stimulation

Paper 11227-27

Author(s): Graham A. Throckmorton,
Vanderbilt Univ. (USA), et al.
Conference 11227: Optogenetics

and Optical Manipulation 2020
Session 7: INS |l

Date and Time: 2/2/20 10:30 AM

Optoacoustic neuronal
stimulation by nanotransducers
operating at NIR Il window
Paper 11227-28

Author(s): Chen Yang, Boston

Univ. (USA), et al.

Conference 11227: Optogenetics
and Optical Manipulation 2020
Session 7: INS I

Date and Time: 2/2/20 10:50 AM

Separating scalp and brain layer
hemodynamics on a single channel
diffuse optical spectroscopy

Paper 11216-19

Author(s): Sungchul Kim, Gwangju
Institute of Science and Technology
(Korea, Republic of), et al.

Conference 11216: Multiscale

Imaging and Spectroscopy

Session 4: Imaging and Spectroscopy through
Time and Space: Longitudinal Studies
Date and Time: 2/2/20 11:40 AM

spie.org/pw + #PhotonicsWest

Light sources for coherent Raman
and infrared microscopy

Paper 11252-35

Author(s): Ingo Rimke, APE Angewandte
Physik & Elektronik GmbH (Germany), et al.
Conference 11252: Advanced

Chemical Microscopy for Life Science

and Translational Medicine

Session 6: Infrared Chemical Imaging |
Date and Time: 2/2/20 11:45 AM

Mapping brain connections with
infrared neural stimulation and fMRI
Paper 11227-31

Author(s): Augix Guohua Xu,

Zhejiang Univ. (China), et al.

Conference 11227: Optogenetics

and Optical Manipulation 2020

Session 7: INS I

Date and Time: 2/2/20 11:50 AM

Brain metabolism changes in cases of
impaired breathing or blood circulation
in rodents evaluated by real time
optical spectroscopy methods

Paper 11234-6

Author(s): Gennadii A. Piavchenko,

Orel State Univ. named after I.S.

Turgenev (Russian Federation), et al.
Conference 11234: Optical Biopsy

XVIII: Toward Real-Time Spectroscopic
Imaging and Diagnosis

Session 4: Cutting Edge Supercontinuum
and Biomedical Science

Date and Time: 2/2/20 1:30 PM

Developments in transcranial
optoacoustic imaging in humans
Paper 11240-16

Author(s): Simon R. Powell, The Univ. of
Texas Medical Branch (USA), et al.
Conference 11240: Photons Plus
Ultrasound: Imaging and Sensing 2020
Session 3: Clinical Imaging llI: Ex Vivo
Date and Time: 2/2/20 2:15 PM

Fast adaptive optics compensation
via deep neural network

Paper 11248-14

Author(s): Yuanlong Zhang,

Tsinghua Univ. (China), et al.

Conference 11248: Adaptive Optics and
Wavefront Control for Biological Systems VI
Session 3: Computational AO

Date and Time: 2/2/20 3:10 PM

New paradigms in femtosecond
lasers for non-linear imaging of
the brain and other tissues
Paper 11244-15

Author(s): Marco Arrigoni,

Coherent, Inc. (USA), et al.
Conference 11244: Multiphoton Microscopy
in the Biomedical Sciences XX
Session 4: Multiphoton Microscopy
and Applications llI

Date and Time: 2/2/20 3:30 PM
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Characterization of retinal changes
in a mouse model of Alzheimer’s
disease using multi-contrast
optical coherence tomography
Paper 11218-47

Author(s): Bernhard Baumann,
Medizinische Univ. Wien (Austria), et al.
Conference 11218: Ophthalmic
Technologies XXX

Session 8: Small Animal Models

Date and Time: 2/2/20 4:15 PM

Estimating receptor availability in altered
tumor vasculature using MRI-coupled
paired-agent fluorescence tomography
Paper 11216-28

Author(s): Boyu Meng, Dartmouth

College (USA), et al.

Conference 11216: Multiscale

Imaging and Spectroscopy

Session 6: Emerging Sources of

Multiscale Imaging Contrast

Date and Time: 2/2/20 5:00 PM

Quantitative phase digital holographic
microscopy combined with stem

cell technology for identifying cell
biomarkers of neurodevelopmental
brain disorders including schizophrenia
Paper 11249-30

Author(s): Pierre P. Marquet, CERVO

Brain Research Citr. (Canada), et al.
Conference 11249: Quantitative

Phase Imaging VI

Session 8: QPI of Cells and Tissues ||

Date and Time: 2/2/20 5:00 PM

A novel multiscale imaging

system for brain studies

Paper 11230-34

Author(s): Amarendra Nath Yatavakilla,
Vignan's Univ. (India), et al.

Conference 11230: Optics and Biophotonics
in Low-Resource Settings VI

Session PSun: Posters-Sunday

Date and Time: 2/2/20 5:30 PM

Classification of brain lesions from MRI
images using a novel neural network
Paper 11232-17

Author(s): Vasudevan Lakshminarayanan,
Univ. of Waterloo (Canada), et al.
Conference 11232: Multimodal

Biomedical Imaging XV

Session PSun: Posters-Sunday

Date and Time: 2/2/20 5:30 PM

Automated spherical

aberration correction applied

to multiphoton microscopy

Paper 11244-69

Author(s): Carlo-Amadeo C. Alonzo, Olympus
Corp. of the Americas (USA), et al.
Conference 11244: Multiphoton Microscopy
in the Biomedical Sciences XX

Session PSun: Posters-Sunday

Date and Time: 2/2/20 5:30 PM

Two photon excitation in
neurosciences using fiber lasers
operating at 920nm and 1064nm

Paper 11244-79

Author(s): Pascal Dupriez, Spark

Lasers (France), et al.

Conference 11244: Multiphoton Microscopy
in the Biomedical Sciences XX

Session PSun: Posters-Sunday

Date and Time: 2/2/20 5:30 PM

Monitoring the role of palmitic acid

in glioma cells using stimulated
Raman scattering microscopy

Paper 11244-84

Author(s): Yuhao Yuan, Binghamton

Univ. (USA), et al.

Conference 11244: Multiphoton Microscopy
in the Biomedical Sciences XX

Session PSun: Posters-Sunday

Date and Time: 2/2/20 5:30 PM

High-speed, large field-of-view and
deep multiphoton imaging with

an adaptive excitation source

Paper 11244-93

Author(s): Bo Li, Cornell Univ. (USA), et al.
Conference 11244: Multiphoton Microscopy
in the Biomedical Sciences XX

Session PSun: Posters-Sunday

Date and Time: 2/2/20 5:30 PM

Design of a portable multiwavelength
and multidistance diffuse
correlation spectroscopy system
Paper 11253-30

Author(s): Adriano Peruch, Athinoula
A. Martinos Ctr. for Biomedical
Imaging (USA), et al.

Conference 11253: Biomedical
Applications of Light Scattering X
Session PSun: Posters-Sunday

Date and Time: 2/2/20 5:30 PM

Monday 3 February 2020

25 plane multifocus microscopy
for fast and live 3D imaging

Paper 11226-1

Author(s): Sara Abrahamsson, Univ. of
California, Santa Cruz (USA), et al.
Conference 11226: Neural

Imaging and Sensing 2020

Session 1: Microscopy |

Date and Time: 2/3/20 8:20 AM

Two-photon Bessel beam scanning
microscope for neural activities
Paper 11226-2

Author(s): Dongli Xu, Stanford

Univ. (USA), et al.

Conference 11226: Neural

Imaging and Sensing 2020

Session 1: Microscopy |

Date and Time: 2/3/20 8:50 AM

BRAIN APPLICATIONS

Pilot study of transcranial
photobiomodulation of lymphatic
clearance of beta-amyloid from
the mouse brain: breakthrough
strategies for non-pharmacologic
therapy of Alzheimer’s disease
Paper 11241-2

Author(s): Oxana V. Semyachkina-
Glushkovskaya, Saratov State Univ.
(Russian Federation), et al.
Conference 11241: Biophotonics

and Immune Responses XV

Session 1: Phototherapy and Immunotherapy
Date and Time: 2/3/20 8:55 AM

Computational defocus correction
methods for extended focus optical
coherence tomography angiography
Paper 11228-3

Author(s): ByungKun Lee, KAIST

(Korea, Republic of), et al.

Conference 11228: Optical Coherence
Tomography and Coherence Domain
Optical Methods in Biomedicine XXIV
Session 1: OCT Angiography

Date and Time: 2/3/20 9:00 AM

Two-photon high-speed light-sheet
volumetric imaging of brain activity
during sleep in zebrafish larvae
Paper 11226-3

Author(s): Giuseppe de Vito, Univ.

degli Studi di Firenze (ltaly), et al.
Conference 11226: Neural

Imaging and Sensing 2020

Session 1: Microscopy |

Date and Time: 2/3/20 9:10 AM

Scalable analysis of architecture

of brain tissue with label-free
imaging and deep learning

Paper 11251-40

Author(s): Shalin B. Mehta, Chan
Zuckerberg Biohub (USA), et al.
Conference 11251: Label-free Biomedical
Imaging and Sensing (LBIS) 2020
Session 7: Polarization and Dark-Field
Date and Time: 2/3/20 9:15 AM

Scalable analysis of architecture

of brain tissue with label-free
imaging and deep learning

Paper 11251-40

Author(s): Shalin B. Mehta, Chan
Zuckerberg Biohub (USA), et al.
Conference 11251: Label-free Biomedical
Imaging and Sensing (LBIS) 2020
Session 7: Polarization and Dark-Field
Date and Time: 2/3/20 9:15 AM

Phase dual-slopes for enhanced depth
sensitivity in diffuse optical imaging
Paper 11226-6

Author(s): Sergio Fantini, Tufts

Univ. (USA), et al.

Conference 11226: Neural

Imaging and Sensing 2020

Session 2: Diffused Optical Imaging

Date and Time: 2/3/20 10:40 AM
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BRAIN APPLICATIONS

Developing diffuse correlation
spectroscopic tools for continuous,
real-time, spatially-resolved
monitoring of spinal cord blood flow
Paper 11229-28

Author(s): David R. Busch, The Univ.

of Texas Southwestern Medical

Ctr. at Dallas (USA), et al.

Conference 11229: Advanced
Biomedical and Clinical Diagnostic and
Surgical Guidance Systems XVIII
Session 6: Spectroscopy

and Other Techniques

Date and Time: 2/3/20 11:20 AM

Diffuse optical tomography with a
source-detector grid with 6.5 mm
spacing for high-performance imaging
of human brain hemodynamics

Paper 11226-8

Author(s): Zachary E. Markow, Washington
Univ. in St. Louis (USA), et al.

Conference 11226: Neural

Imaging and Sensing 2020

Session 2: Diffused Optical Imaging

Date and Time: 2/3/20 11:30 AM

Quantification of blood-brain barrier
permeability with multiphoton
fluorescence imaging

Paper 11244-28

Author(s): Lingyan Shi, Univ. of

California, San Diego (USA), et al.
Conference 11244: Multiphoton Microscopy
in the Biomedical Sciences XX

Session 6: Technology and In Vivo Imaging |
Date and Time: 2/3/20 11:35 AM

Mapping deep brain stimulation’s
impact on cortical networks using high-
density diffuse optical tomography
Paper 11226-9

Author(s): Arefeh Sherafati, Washington Univ.
School of Medicine in St. Louis (USA), et al.
Conference 11226: Neural

Imaging and Sensing 2020

Session 2: Diffused Optical Imaging

Date and Time: 2/3/20 11:50 AM

Large area functional and structural
nonlinear brain imaging

Paper 11244-31

Author(s): Francesco Saverio Pavone,

LENS - Lab. Europeo di Spettroscopie
Non-Lineari (ltaly), et al.

Conference 11244: Multiphoton Microscopy
in the Biomedical Sciences XX

Session 7: Technology and In Vivo Imaging Il
Date and Time: 2/3/20 1:30 PM

Applications of liquid

crystals in brain study

Paper 11303-1

Author(s): Tigran Galstian, Ctr. d'optique,
photonique et laser (Canada), et al.
Conference 11303: Emerging Liquid
Crystal Technologies XV

Session 1: Liquid Crystal Lenses

and Microlens Arrays

Date and Time: 2/3/20 1:30 PM
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Using fNIRS to study the brain
activation and networks associated
with Chinese character recognition
Paper 11226-11

Author(s): Zhen Yuan, Univ. of

Macau (Macao, China), et al.
Conference 11226: Neural

Imaging and Sensing 2020

Session 3: Human Brain

Date and Time: 2/3/20 2:20 PM

Applications of single-cell Raman
microspectroscopy in cancer cell
Paper 11252-64

Author(s): Tong Yu, Univ. of Oxford
(United Kingdom), et al.

Conference 11252: Advanced
Chemical Microscopy for Life Science
and Translational Medicine

Session 11: CARS, SRS, Raman
Innovation and Applications IV

Date and Time: 2/3/20 2:35 PM

fNIRS examination of mental workload
changes during N-back tasks

Paper 11226-12

Author(s): Kosar Khaksari, National
Institutes of Health (USA), et al.

Conference 11226: Neural

Imaging and Sensing 2020

Session 3: Human Brain

Date and Time: 2/3/20 2:40 PM

Functional brain mapping in
preschool-age children with high
density diffuse optical tomography
Paper 11226-13

Author(s): Kalyan Tripathy, Washington Univ.
School of Medicine in St. Louis (USA), et al.
Conference 11226: Neural

Imaging and Sensing 2020

Session 3: Human Brain

Date and Time: 2/3/20 3:00 PM

Projection-specific neuronal recordings
at deep layers of visual cortex via three-
photon microscopy in awake mice
Paper 11226-14

Author(s): Murat Yildirim, Massachusetts
Institute of Technology (USA), et al.
Conference 11226: Neural

Imaging and Sensing 2020

Session 4: Awake Animals

Date and Time: 2/3/20 3:50 PM

AMCoherence gated, time-of-flight
resolved measurements of human
brain blood flow dynamics

Paper 11228-21

Author(s): Oybek Kholigov, Univ. of
California, Davis (USA), et al.
Conference 11228: Optical Coherence
Tomography and Coherence Domain
Optical Methods in Biomedicine XXIV
Session 4: Brain and Neural Imaging
Date and Time: 2/3/20 4:00 PM

spie.org/pw + #PhotonicsWest

Miniaturized device for whole

cortex mesoscale imaging

in freely behaving mice

Paper 11226-15

Author(s): Suhasa Kodandaramaiah, Univ.
of Minnesota, Twin Cities (USA), et al.
Conference 11226: Neural

Imaging and Sensing 2020

Session 4: Awake Animals

Date and Time: 2/3/20 4:10 PM

Label-free characterization of
attenuation lengths of cortical
regions via three-photon
microscopy in awake mice

Paper 11244-38

Author(s): Murat Yildirim, Massachusetts
Institute of Technology (USA), et al.
Conference 11244: Multiphoton Microscopy
in the Biomedical Sciences XX

Session 8: SHG/THG Microscopy

Date and Time: 2/3/20 4:30 PM

Label-free neurophotonics: electro-
plasmonic biosensors for ultrasensitive
detection of electrogenic activity of cells
Paper 11257-26

Author(s): Ahsan Habib, Univ. of

California, Santa Cruz (USA), et al.
Conference 11257: Plasmonics in

Biology and Medicine XVII

Session 5: Plasmonic Detection and Sensing
Date and Time: 2/3/20 4:30 PM

Mesoscale imaging of neuronal
activity coupled with light-evoked
motor mapping reveal movement-
specific spatiotemporal patterns of
cortical activation in awake mice
Paper 11226-17

Author(s): Francesco A. Resta, LENS

- Lab. Europeo di Spettroscopie
Non-Lineari (Italy), et al.

Conference 11226: Neural

Imaging and Sensing 2020

Session 4: Awake Animals

Date and Time: 2/3/20 4:50 PM

Quantifying changes in murine fetal
brain vasculature due to prenatal
exposure to teratogens with in utero
optical coherence tomography
Paper 11228-25

Author(s): Raksha Raghunathan,

Univ. of Houston (USA), et al.
Conference 11228: Optical Coherence
Tomography and Coherence Domain
Optical Methods in Biomedicine XXIV
Session 4: Brain and Neural Imaging
Date and Time: 2/3/20 5:00 PM

Effect of contrast agents and
enhancement of cerebrovascular
on mouse brain microvasculature
studies using 800nm Gaussian and
Polarization sensitive (PS) OCT system
Paper 11228-26

Author(s): Mounika Rapolu, Institute of
Physical Chemistry (Poland), et al.
Conference 11228: Optical Coherence
Tomography and Coherence Domain
Optical Methods in Biomedicine XXIV
Session 4: Brain and Neural Imaging
Date and Time: 2/3/20 5:15 PM
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A pipeline to indirectly integrate mouse
brain single neuron morphology

and single cell transcriptome

Paper 11226-55

Author(s): Wenyan Guo, Huazhong Univ.

of Science and Technology (China), et al.
Conference 11226: Neural

Imaging and Sensing 2020

Session PMon: Posters-Monday

Date and Time: 2/3/20 5:30 PM

Wireless high definition
neuroimaging system for fNIRS
using single photosensor

Paper 11226-59

Author(s): Keum-Shik Hong, Pusan
National Univ. (Korea, Republic of), et al.
Conference 11226: Neural

Imaging and Sensing 2020

Session PMon: Posters-Monday

Date and Time: 2/3/20 5:30 PM

Characterization of temporal and
spatial frequency preference of cortical
layers in six visual areas via three-
photon microscopy in awake mice
Paper 11226-63

Author(s): Murat Yildirim, Massachusetts
Institute of Technology (USA), et al.
Conference 11226: Neural

Imaging and Sensing 2020

Session PMon: Posters-Monday

Date and Time: 2/3/20 5:30 PM

Establishment of cortical
photothrombosis based on

skull optical clearing

Paper 11226-64

Author(s): Dan Zhu, Huazhong Univ. of
Science and Technology (China), et al.
Conference 11226: Neural

Imaging and Sensing 2020

Session PMon: Posters-Monday

Date and Time: 2/3/20 5:30 PM

Optical methods for non-invasive
assessment of arteriole flow impedance
Paper 11226-65

Author(s): Jason Yang, Carnegie

Mellon Univ. (USA), et al.

Conference 11226: Neural

Imaging and Sensing 2020

Session PMon: Posters-Monday

Date and Time: 2/3/20 5:30 PM

Multimodal imaging integrating
structural and functional information
Paper 11226-66

Author(s): Jean-Paul Badjo, Univ. of
Maryland, Baltimore County (USA), et al.
Conference 11226: Neural

Imaging and Sensing 2020

Session PMon: Posters-Monday

Date and Time: 2/3/20 5:30 PM

Speckle fluctuations contribute
excess noise to coherent near infrared
spectroscopy measurements

Paper 11226-54

Author(s): Antonio Ortega-Martinez,

Boston Univ. (USA), et al.

Conference 11226: Neural

Imaging and Sensing 2020

Session PMon: Posters-Monday

Date and Time: 2/3/20 5:30 PM

A novel majorize-minimize algorithm
for jointly estimating scattering
coefficient and denoising speckle in
optical coherence tomography images
Paper 11228-92

Author(s): Divya Varadarajan,

Athinoula A. Martinos Ctr. for

Biomedical Imaging (USA), et al.
Conference 11228: Optical Coherence
Tomography and Coherence Domain
Optical Methods in Biomedicine XXIV
Session PMon: Posters-Monday

Date and Time: 2/3/20 5:30 PM

Long-term cortex-wide imaging of
the awake mouse brain using multi-
parametric photoacoustic microscopy
Paper 11240-151

Author(s): Vincent M. Sciortino,

Univ. of Virginia (USA), et al.

Conference 11240: Photons Plus
Ultrasound: Imaging and Sensing 2020
Session PMon: Posters-Monday

Date and Time: 2/3/20 5:30 PM

MEMS scanning multi-scale
photoacoustic microscopy for tumor
anti-angiogenic therapy monitoring
Paper 11240-157

Author(s): Chengbo Liu, Shenzhen Institutes
of Advanced Technology (China), et al.
Conference 11240: Photons Plus
Ultrasound: Imaging and Sensing 2020
Session PMon: Posters-Monday

Date and Time: 2/3/20 5:30 PM

Snapshot polarization microscopy
for imaging of brain tissue

Paper 11251-83

Author(s): Marco Augustin, Medizinische
Univ. Wien (Austria), et al.

Conference 11251: Label-free Biomedical
Imaging and Sensing (LBIS) 2020
Session PMon: Posters-Monday

Date and Time: 2/3/20 5:30 PM

Birefringence microscopy for imaging
the structural integrity of myelin
Paper 11251-85

Author(s): Nathan Blanke,

Boston Univ. (USA), et al.

Conference 11251: Label-free Biomedical
Imaging and Sensing (LBIS) 2020

Session PMon: Posters-Monday

Date and Time: 2/3/20 5:30 PM

BRAIN APPLICATIONS

Tuesday 4 February 2020

Clear optically matched panoramic
access channel technique (COMPACT)
for large volume deep brain imaging
Paper 11226-19

Author(s): Meng Cui, Purdue Univ. (USA), et al.
Conference 11226: Neural

Imaging and Sensing 2020

Session 5: Microscopy I

Date and Time: 2/4/20 8:10 AM

Whole-brain imaging using wide-
field fluorescence microscope with
deep ultraviolet surface excitation
Paper 11226-21

Author(s): Deepa K. Kasaragod,
Hiroshima Univ. (Japan), et al.
Conference 11226: Neural

Imaging and Sensing 2020

Session 5: Microscopy |

Date and Time: 2/4/20 8:50 AM

Spatial gradient based segmentation of
vessels and quantitative measurement
of the inner diameter and wall thickness
from ICG fluorescence angiographies
Paper 11229-37

Author(s): Ady Naber, Karlsruher Institut

fur Technologie (Germany), et al.

Conference 11229: Advanced

Biomedical and Clinical Diagnostic and
Surgical Guidance Systems XVIII

Session 9: Image Processing

Date and Time: 2/4/20 8:50 AM

System optimization of head-mounted
fiber-optic nonlinear endomicroscope
for brain imaging of freely behaving mice
Paper 11226-23

Author(s): Ang Li, Johns Hopkins

Univ. (USA), et al.

Conference 11226: Neural

Imaging and Sensing 2020

Session 5: Microscopy |

Date and Time: 2/4/20 9:30 AM

Exploring diagnosing brain disease
with quantum entanglement

Paper 11234-16

Author(s): Enrique J. Galvez,

Colgate Univ. (USA), et al.

Conference 11234: Optical Biopsy
XVIII: Toward Real-Time Spectroscopic
Imaging and Diagnosis

Session 9: Novel Techniques

Date and Time: 2/4/20 10:30 AM

Time-resolved mesoscopic imaging

of a whole animal by FastFLIM

Paper 11244-47

Author(s): Yuansheng Sun,

ISS, Inc. (USA), et al.

Conference 11244: Multiphoton Microscopy
in the Biomedical Sciences XX

Session 10: Technology and In Vivo Imaging llI
Date and Time: 2/4/20 10:30 AM

()
=
(2}
()
L =
=
S
o
I;
0]
Ig
[
Q.
g

THIS PROGRAM IS CURRENT AS OF 17 DECEMBER 2019—Find the latest on the SPIE Conference App.
Build your personal schedule of presentations, exhibitors, and networking events. 105



106

BRAIN APPLICATIONS

The optical property and morphometry
of human cerebellum cortex with
automatic serial sectioning polarization
sensitive optical coherence tomography
Paper 11226-25

Author(s): Hui Wang, Athinoula A. Martinos
Ctr. for Biomedical Imaging, Massachusetts
General Hospital (USA), et al.

Conference 11226: Neural

Imaging and Sensing 2020

Session 6: OCT

Date and Time: 2/4/20 10:40 AM

Three-dimensional partial

coherent holography by a

digital micro-mirror device

Paper 11245-6

Author(s): Yi Xue, Univ. of California,
Berkeley (USA), et al.

Conference 11245: Three-Dimensional
and Multidimensional Microscopy: Image
Acquisition and Processing XXVII
Session 2: lllumination and Optical Coherence
Date and Time: 2/4/20 10:40 AM

Multiplexed 3-photon microscopy

for functional connectomics

of mammalian cortex

Paper 11244-50

Author(s): Kevin Takasaki, Allen Institute

for Brain Science (USA), et al.

Conference 11244: Multiphoton Microscopy
in the Biomedical Sciences XX

Session 10: Technology and In Vivo Imaging llI
Date and Time: 2/4/20 11:30 AM

High speed resonant fiber-optic
scanning nonlinear endomicroscopy for
monitoring brain functional dynamics
Paper 11244-51

Author(s): Hyeon-Cheol Park, Johns

Hopkins Univ. (USA), et al.

Conference 11244: Multiphoton Microscopy
in the Biomedical Sciences XX

Session 10: Technology and In Vivo Imaging llI
Date and Time: 2/4/20 11:45 AM

Hue representation of the DKL color
space at columnar resolution in the
early visual cortex of macaques
Paper 11226-30

Author(s): Hisashi Tanigawa,

Zhejiang Univ. (China), et al.

Conference 11226: Neural

Imaging and Sensing 2020

Session 7: Brain Activities |

Date and Time: 2/4/20 2:00 PM

Ultra-high-speed wide-field
photoacoustic microscopy using

a polygon mirror scanner

Paper 11240-73

Author(s): Junjie Yao, Duke Univ. (USA), et al.
Conference 11240: Photons Plus
Ultrasound: Imaging and Sensing 2020
Session 12: Microscopy |

Date and Time: 2/4/20 2:00 PM

SPIE Photonics West 2020

Model impact in resolving DCS
CBF measurements from systemic
variations in blood flow

Paper 11226-31

Author(s): Melissa M. Wu, Athinoula A.
Martinos Ctr. for Biomedical Imaging,
Massachusetts General Hospital (USA), et al.
Conference 11226: Neural

Imaging and Sensing 2020

Session 7: Brain Activities |

Date and Time: 2/4/20 2:20 PM

High-speed wide-field multi-parametric
photoacoustic microscopy

Paper 11240-75

Author(s): Fenghe Zhong, Univ.

of Virginia (USA), et al.

Conference 11240: Photons Plus
Ultrasound: Imaging and Sensing 2020
Session 12: Microscopy |

Date and Time: 2/4/20 2:30 PM

Role of cerebrovascular autoregulation
in neurovascular coupling

Paper 11226-32

Author(s): Deepshikha Acharya,

Carnegie Mellon Univ. (USA), et al.
Conference 11226: Neural

Imaging and Sensing 2020

Session 7: Brain Activities |

Date and Time: 2/4/20 2:40 PM

In vivo cuticle intact Drosophila
mushroom body imaging using
laser scanning optical resolution
photoacoustic microscopy
Paper 11240-76

Author(s): Kai-Yao Chang, National
Tsing Hua Univ. (Taiwan), et al.
Conference 11240: Photons Plus
Ultrasound: Imaging and Sensing 2020
Session 12: Microscopy |

Date and Time: 2/4/20 2:45 PM

Data reduction for terabytes-scale brain
wide neuron images via deep learning
Paper 11226-33

Author(s): Qing Huang, Wuhan

National Research Ctr. for

Optoelectronics (China), et al.

Conference 11226: Neural

Imaging and Sensing 2020

Session 8: Novel Techniques |

Date and Time: 2/4/20 3:30 PM

A generalizable deep-learning
approach to anatomical modeling
of brain vasculature

Paper 11226-34

Author(s): Waleed Tahir, Boston

Univ. (USA), et al.

Conference 11226: Neural

Imaging and Sensing 2020

Session 8: Novel Techniques |

Date and Time: 2/4/20 3:50 PM

Skull optical clearing for longitudinal
non invasive optical imaging

Paper 11226-37

Author(s): Frédéric Pain, Univ.
Paris-Saclay (France), et al.

Conference 11226: Neural

Imaging and Sensing 2020

Session 8: Novel Techniques |

Date and Time: 2/4/20 4:50 PM

spie.org/pw + #PhotonicsWest

Wireless data transfer through
biological tissues using near-infrared
light: testing skull and skin phantoms
Paper 11226-38

Author(s): Igrar Ahmed, Univ.
of Oulu (Finland), et al.
Conference 11226: Neural
Imaging and Sensing 2020
Session 8: Novel Techniques |
Date and Time: 2/4/20 5:10 PM

Abnormal tryptophan metabolism
in Alzheimer’s disease (ALZ): label-
free spectroscopy suggests an
alternative theory of ALZ causation
Paper 11234-59

Author(s): Laura A. Sordillo, The City
College of New York (USA), et al.
Conference 11234: Optical Biopsy
XVIII: Toward Real-Time Spectroscopic
Imaging and Diagnosis

Session PTues: Posters-Tuesday

Date and Time: 2/4/20 6:00 PM

Wednesday 5 February 2020

longitudinal multimodal mapping of
neural activity and blood flow reveals
neurovascular dissociations in an

awake mouse model of microinfarcts

Paper 11226-41

Author(s): Lan Luan, Rice Univ. (USA), et al.

Conference 11226: Neural
Imaging and Sensing 2020
Session 9: Brain Activities Il
Date and Time: 2/5/20 9:00 AM

Wide-field multi-scale areal
parcellation of neural circuits in mice
Paper 11226-42

Author(s): Lindsey M. Brier, Washington
Univ. in St. Louis (USA), et al.
Conference 11226: Neural

Imaging and Sensing 2020

Session 9: Brain Activities Il

Date and Time: 2/5/20 9:20 AM

Minimally-invasive brain activity
monitoring using voltage-sensitive
dye fluorescence imaging

Paper 11226-43

Author(s): Rebecca W. Pak, Johns
Hopkins Univ. (USA), et al.

Conference 11226: Neural

Imaging and Sensing 2020

Session 9: Brain Activities Il

Date and Time: 2/5/20 9:40 AM

Photoacoustic microscopy of
metabolic dysfunction in neonatal
hypoxic-ischemic encephalopathy
Paper 11240-90

Author(s): Naidi Sun, Univ. of

Virginia (USA), et al.

Conference 11240: Photons Plus
Ultrasound: Imaging and Sensing 2020
Session 14: Functional, Molecular,

and Quantitative |

Date and Time: 2/5/20 9:45 AM

fy 0O OMm



Compact microLED optrode device for
patterned inter-cortical optogenetics
Paper 11226-46

Author(s): Niall McAlinden, Univ. of
Strathclyde (United Kingdom), et al.
Conference 11226: Neural

Imaging and Sensing 2020

Session 10: Novel Techniques Il

Date and Time: 2/5/20 11:10 AM

Optical gearbox for kHz
frame rate imaging
Paper 11226-47

Author(s): Meng Cui, Purdue Univ. (USA), et al.

Conference 11226: Neural
Imaging and Sensing 2020
Session 10: Novel Techniques Il
Date and Time: 2/5/20 11:30 AM

Deep tissue imaging and

focusing for neuroscience

Paper 11245-29

Author(s): Ke Si, Zhejiang Univ. (China), et al.
Conference 11245: Three-Dimensional

and Multidimensional Microscopy: Image
Acquisition and Processing XXVII

Session 7: Innovative Methods in Microscopy
Date and Time: 2/5/20 1:30 PM

Optical imaging of endogenous lipid
particles instructs on the dynamics and
functions of the cerebrospinal fluid
Paper 11226-51

Author(s): Olivier Thouvenin, Institut
Langevin Ondes et Images (France), et al.
Conference 11226: Neural

Imaging and Sensing 2020

Session 11: Diseases

Date and Time: 2/5/20 2:40 PM

Intracranial pressure estimated non-
invasively in non-human primates
and pediatric critical care

Paper 11226-52

Author(s): Alexander Ruesch, Carnegie
Mellon Univ. (USA), et al.

Conference 11226: Neural

Imaging and Sensing 2020

Session 11: Diseases

Date and Time: 2/5/20 3:00 PM

Aberrant hippocampal
neurogenesis prevention using
nano-pulsed laser therapy

Paper 11240-102

Author(s): Adelaide Micci, The Univ. of
Texas Medical Branch (USA), et al.
Conference 11240: Photons Plus
Ultrasound: Imaging and Sensing 2020
Session 17: Novel Approaches

and Applications

Date and Time: 2/5/20 4:45 PM

Super-speed multiphoton
microscopy for mesoscopic
volume imaging with ultra-dense
sampling beyond Nyquist Limit
Paper 11245-38

Author(s): Bhaskar Jyoti Borah, National
Taiwan Univ. (Taiwan), et al.

Conference 11245: Three-Dimensional
and Multidimensional Microscopy: Image
Acquisition and Processing XXVII
Session 8: Fluorescence and

Nonlinear Microscopy

Date and Time: 2/5/20 5:20 PM

BRAIN APPLICATIONS

SPIE Conference App

Available on the

App Store ] [ »‘ 8’8’”55ie Play]
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TRANSLATIONAL

RESEARCH

SPIE Translational Research
2020 will highlight papers that
showcase the latest photonics
technologies, tools, and
techniques with high potential to
impact healthcare.

* Photonic Therapeutics and
Diagnostics

* Neurophotonics, Neurosurgery,
and Optogenetics

¢ Clinical Technologies and
Systems

* Tissue Optics, Laser-Tissue
Interaction, and Tissue
Engineering

* Biomedical Spectroscopy,
Microscopy, and Imaging

« Nano/Biophotonic

TRACK CHAIRS

Aaron Aguirre
Massachusetts General
Hospital (USA)

Gabriela Apiou

Wellman Center

for Photomedicine,
Massachusetts General
Hospital Research Institute,
Harvard Medical School
(USA)

Sunday Special Event:

Translational Research Lunchtime
Forum, See page 20 for details.

SPIE Photonics West 2020

Saturday 1 February 2020

Progress in angle-resolved low-
coherence interferometry for real-time
detection of epithelial dysplasia
Paper 11253-1

Author(s): Zachary A. Steelman,
Duke Univ. (USA), et al.

Conference 11253: Biomedical
Applications of Light Scattering X
Session 1: Cancer Detection

and Characterization

Date and Time: 2/1/20 8:00 AM

Wearable time-domain near-
infrared spectroscopy system

Paper 11237-1

Author(s): Michele Lacerenza,
Politecnico di Milano (ltaly), et al.
Conference 11237: Biophotonics in
Exercise Science, Sports Medicine, Health
Monitoring Technologies, and Wearables
Session 1: Wearable Optical

Sensing Techniques |

Date and Time: 2/1/20 8:30 AM

Success of tympanoplasty evaluated
by endoscopic OCT: a case report
Paper 11213-2

Author(s): Jonas Golde, TU

Dresden (Germany), et al.

Conference 11213: Imaging, Therapeutics,
and Advanced Technology in Head and
Neck Surgery and Otolaryngology 2020
Session 1: Functional Diagnostic
Technologies and Quality Assurance in
Tympanic Membrane Reconstruction
Date and Time: 2/1/20 9:00 AM

Combined OCT and angle-resolved
low-coherence interferometry using
endoscope-coupled paddle probe
Paper 11214-3

Author(s): Kengyeh K. Chu,

Duke Univ. (USA), et al.

Conference 11214: Endoscopic
Microscopy XV

Session 1: Gastroenterology

Date and Time: 2/1/20 9:00 AM

Wearable oxymetry system for real-
time deep tissue monitoring

Paper 11237-3

Author(s): Siddharth M. Khare, Eunice
Kennedy Shriver National Institute of Child
Health and Human Development (USA), et al.
Conference 11237: Biophotonics in
Exercise Science, Sports Medicine, Health
Monitoring Technologies, and Wearables
Session 1: Wearable Optical

Sensing Techniques |

Date and Time: 2/1/20 9:10 AM

Impediments of autoantibodies to
human megakaryocyte differentiation
are significantly mitigated with
low-level laser therapy

Paper 11221-3

Author(s): Mei X. Wu, Harvard

Medical School (USA), et al.
Conference 11221: Mechanisms of
Photobiomodulation Therapy XV
Session 1: Cellular Mechanisms of PBM
Date and Time: 2/1/20 9:20 AM

spie.org/pw + #PhotonicsWest

See individual conferences
for locations

Imaging Amphotericin B
orientation in Candida spp.
through polarization stimulated
Raman scattering microscopy
Paper 11252-6

Author(s): Pu-Ting Dong,

Boston Univ. (USA), et al.
Conference 11252: Advanced
Chemical Microscopy for Life Science
and Translational Medicine

Session 1: CARS, SRS, Raman
Innovation and Applications |

Date and Time: 2/1/20 9:35 AM

Minimally invasive intestinal
permeability assessment using an
optical coherence tomography guided
intestinal potential difference probe
Paper 11214-5

Author(s): Serena Z. Shi, Wellman Ctr.
for Photomedicine (USA), et al.
Conference 11214: Endoscopic
Microscopy XV

Session 1: Gastroenterology

Date and Time: 2/1/20 9:40 AM

Clinical applicability of in vivo harmonic
generation microscopy for the diagnosis
and grading of actinic keratosis

Paper 11211-5

Author(s): Chi-Kuang Sun, National

Taiwan Univ. (Taiwan), et al.

Conference 11211: Photonics in

Dermatology and Plastic Surgery 2020
Session 2: Skin Cancer

Date and Time: 2/1/20 10:30 AM

Speckle-free, spectrally-encoded
confocal microscopy

Paper 11214-7

Author(s): DongKyun Kang, Wyant College
of Optical Sciences (USA), et al.
Conference 11214: Endoscopic
Microscopy XV

Session 2: Spectral Encoding

Date and Time: 2/1/20 10:50 AM

Femtosecond laser induced
densification within cell-laden
hydrogels results in cellular alignment
Paper 11270-7

Author(s): Zheng Xiong, Syracuse
Biomaterials Institute (USA), et al.
Conference 11270: Frontiers in
Ultrafast Optics: Biomedical, Scientific,
and Industrial Applications XX

Session 2: Ultrafast Lasers for

the Manipulation of Cells

Date and Time: 2/1/20 11:00 AM

Tapered fiber sensor for head
and neck cancer precursor
Paper 11233-8

Author(s): Cong Deng, Univ.

of Dayton (USA), et al.
Conference 11233: Optical Fibers
and Sensors for Medical Diagnostics
and Treatment Applications XX
Session 2: Fiber Optic Tools for
Medical Applications |

Date and Time: 2/1/20 11:10 AM

fy 0O OMm



First biopotential recordings

from a liquid crystal optrode
Paper 11225-6

Author(s): Leonardo Silvestri, The Univ.
of New South Wales (Australia), et al.
Conference 11225: Clinical and
Translational Neurophotonics 2020
Session 2: Optical Spectroscopy:
Pre-Clinical Il

Date and Time: 2/1/20 11:20 AM

Development of a biodegradable
and non-toxic near infrared
optically active quantum dot
Paper 11255-6

Author(s): Joshua Kays, Boston

Univ. (USA), et al.

Conference 11255: Colloidal Nanoparticles
for Biomedical Applications XV
Session 2: Synthesis and
Characterization of Nanoparticles
Date and Time: 2/1/20 11:20 AM

Review on clinical trial results of red and
near infrared LED photobiomodulation
Paper 11221-8

Author(s): Sungkyoo Lim, Dankook

Univ. (Korea, Republic of), et al.

Conference 11221: Mechanisms of
Photobiomodulation Therapy XV

Session 2: Modeling PBM Dosimetry

Date and Time: 2/1/20 11:40 AM

Phosphorescence-based oxygen-
sensing optrode for improved
assessment of compartment syndrome
Paper 11233-10

Author(s): Lilian Witthauer, Wellman
Ctr. for Photomedicine, Massachusetts
General Hospital (USA), et al.
Conference 11233: Optical Fibers

and Sensors for Medical Diagnostics
and Treatment Applications XX
Session 2: Fiber Optic Tools for
Medical Applications |

Date and Time: 2/1/20 11:50 AM

Fluorescence biomodulation

in wound healing: when is a
photon something more?

Paper 11221-9

Author(s): Shannon E. Campbell, Klox
Technologies, Inc. (Canada), et al.
Conference 11221: Mechanisms of
Photobiomodulation Therapy XV
Session 2: Modeling PBM Dosimetry
Date and Time: 2/1/20 12:00 PM

Quantification of anti-HER2 drug
uptake into human breast cancer
cells and tumor xenografts using
fluorescence lifetime FRET imaging
Paper 11219-11

Author(s): Alena Rudkouskaya, Albany
Medical College (USA), et al.
Conference 11219: Visualizing and
Quantifying Drug Distribution in Tissue IV
Session 3: Novel Model and Imaging
Screening Tools for Drug Development
Date and Time: 2/1/20 1:10 PM

TRANSLATIONAL RESEARCH APPLICATIONS

Quantification of anti-HER2 drug
uptake into human breast cancer
cells and tumor xenografts using
fluorescence lifetime FRET imaging
Paper 11219-11

Author(s): Alena Rudkouskaya, Albany
Medical College (USA), et al.
Conference 11219: Visualizing and
Quantifying Drug Distribution in Tissue IV
Session 3: Novel Model and Imaging
Screening Tools for Drug Development
Date and Time: 2/1/20 1:10 PM

Optical mapping of effective brain
networks during the tangram task
Paper 11225-7

Author(s): Zhen Yuan, Univ. of

Macau (Macao, China), et al.

Conference 11225: Clinical and
Translational Neurophotonics 2020
Session 3: Optical Spectroscopy: Clinical
Date and Time: 2/1/20 1:10 PM

Confocal mimics hematoxylin

and eosin: recent technical
development in translation

Paper 11213-10

Author(s): Daniel S. Gareau,

SurgiVance Inc. (USA), et al.

Conference 11213: Imaging, Therapeutics,
and Advanced Technology in Head and
Neck Surgery and Otolaryngology 2020
Session 4: Clinical Translation of Confocal
Optics and Surgical use of Laser Technology
Date and Time: 2/1/20 1:20 PM

In vivo diagnosis of idiopathic pulmonary
fibrosis (IPF) using endobronchial OCT
Paper 11214-10

Author(s): Sreyankar Nandy, Massachusetts
General Hospital (USA), et al.

Conference 11214: Endoscopic

Microscopy XV

Session 3: Respiratory

Date and Time: 2/1/20 1:40 PM

Validation of laser pulse shaping

for increased sensitivity to brain
blood flow using time-domain
diffuse correlation spectroscopy
during a hypercapnic challenge
Paper 11225-9

Author(s): Stefan A. Carp, Athinoula A.
Martinos Ctr. for Biomedical Imaging,
Massachusetts General Hospital (USA), et al.
Conference 11225: Clinical and
Translational Neurophotonics 2020
Session 3: Optical Spectroscopy: Clinical
Date and Time: 2/1/20 1:50 PM

Detecting nodular basal cell carcinoma
in pathology imaging using deep
learning image segmentation

Paper 11211-11

Author(s): Daniel S. Gareau, The

Rockefeller Univ. (USA), et al.

Conference 11211: Photonics in
Dermatology and Plastic Surgery 2020
Session 3: Machine Learning

Date and Time: 2/1/20 2:10 PM

Quantitative melanin imaging using
label-free third-harmonic-generation
enhancement-ratio microscopy
Paper 11251-11

Author(s): Chi-Kuang Sun, National
Taiwan Univ. (Taiwan), et al.

Conference 11251: Label-free Biomedical
Imaging and Sensing (LBIS) 2020
Session 3: Autofluorescence, Nonlinear,
and Multiphoton Imaging

Date and Time: 2/1/20 2:15 PM

Nose cone with inflatable probe-
clamping balloons improves stabilization
of an intranasal pOCT imaging probe
Paper 11214-11

Author(s): Hui Min Leung, Massachusetts
General Hospital (USA), et al.

Conference 11214: Endoscopic

Microscopy XV

Session 3: Respiratory

Date and Time: 2/1/20 2:40 PM

A backside-illuminated low-noise
multispectral imager for near-infrared
fluorescence image-guided surgery
Paper 11222-9

Author(s): Steven M. Blair, Univ.

of lllinois (USA), et al.

Conference 11222: Molecular-

Guided Surgery: Molecules,

Devices, and Applications VI

Session 2: Advanced Detection Methods I
Date and Time: 2/1/20 2:40 PM

Utilization of machine learning
classifiers in a cervical cancer
screening camp in rural China
Paper 11230-14

Author(s): David Levitz, MobileODT
Ltd. (Israel), et al.

Conference 11230: Optics and Biophotonics
in Low-Resource Settings VI

Session 3: Machine Learning-enabled
Microscopy and Sensing |

Date and Time: 2/1/20 2:40 PM

High-speed, high-resolution mesoscopic
multiphoton microscopy of human skin
Paper 11211-13

Author(s): Alexander Fast, Beckman Laser
Institute and Medical Clinic (USA), et al.
Conference 11211: Photonics in

Dermatology and Plastic Surgery 2020
Session 4: Confocal and

Multiphoton Microscopy |

Date and Time: 2/1/20 2:50 PM

Quantitative curvature maps of
the ocular posterior segment
utilizing OCT with demonstration
of local shape change over time
Paper 11218-18

Author(s): Ryan P. McNabb, Duke Univ.
School of Medicine (USA), et al.
Conference 11218: Ophthalmic
Technologies XXX

Session 3: Ophthalmic Imaging

and Diagnosis: Clinical

Date and Time: 2/1/20 3:00 PM

()
=
(2}
()
L =
=
S
o
I;
0]
Ig
[
Q.
g

THIS PROGRAM IS CURRENT AS OF 17 DECEMBER 2019—Find the latest on the SPIE Conference App.
Build your personal schedule of presentations, exhibitors, and networking events. 109



110

TRANSLATIONAL RESEARCH APPLICATIONS

Confocal video microscopy reveals
altered leukocyte-endothelial
interactions in skin preceding
acute graft-versus-host disease
Paper 11211-14

Author(s): Inga Saknite, Vanderbilt
Univ. Medical Ctr. (USA), et al.
Conference 11211: Photonics in
Dermatology and Plastic Surgery 2020
Session 4: Confocal and

Multiphoton Microscopy |

Date and Time: 2/1/20 3:10 PM

5-ALA induced PplIX fluorescence
guided surgery of gliomas:
comparison of expert and machine
learning based models

Paper 11225-13

Author(s): Bruno Montcel, Ctr. de
Recherche en Acquisition et Traitement
d'images pour la Sante (France), et al.
Conference 11225: Clinical and
Translational Neurophotonics 2020
Session 4: Operative and Post Op Therapy
Date and Time: 2/1/20 3:10 PM

Wide field vectorial polarization
sensitive optical coherence tomography
imaging of human vocal folds

Paper 11213-15

Author(s): Sarat Gundavarapu, Harvard
Medical School (USA), et al.

Conference 11213: Imaging, Therapeutics,
and Advanced Technology in Head and
Neck Surgery and Otolaryngology 2020
Session 5: Combining Novel

Imaging Technology for Functional
Assessment and Therapy Guidance

in Upper and Lower Airways

Date and Time: 2/1/20 3:30 PM

Confined heat generation using gold
nanoparticles for the activation and
control of biological processes
Paper 11255-12

Author(s): David A. Hastman, U.S.

Naval Research Lab. (USA), et al.
Conference 11255: Colloidal Nanoparticles
for Biomedical Applications XV

Session 4: Biomedical Applications

of Plasmonic Nanoparticles Il

Date and Time: 2/1/20 3:40 PM

Quantitative assessment of the three-
dimensional microarchitecture of

the human vocal fold using optical
coherence tomography, two-photon
excitation fluorescence microscopy,
and second harmonic generation
Paper 11213-16

Author(s): Fouzi Benboujja, Harvard
Medical School (USA), et al.

Conference 11213: Imaging, Therapeutics,
and Advanced Technology in Head and
Neck Surgery and Otolaryngology 2020
Session 5: Combining Novel

Imaging Technology for Functional
Assessment and Therapy Guidance

in Upper and Lower Airways

Date and Time: 2/1/20 3:50 PM

SPIE Photonics West 2020

Fluorescence biomodulation
Fluorescence headlights proposed for
minimally-invasive surgical tools
Paper 11222-11

Author(s): Eric J. Seibel, Univ. of
Washington (USA), et al.
Conference 11222: Molecular-
Guided Surgery: Molecules,
Devices, and Applications VI
Session 3: Imaging Systems
Date and Time: 2/1/20 4:00 PM

Time resolved fluorescence
spectroscopy for intra-operative
identification of glial tumors

Paper 11225-14

Author(s): Pramod V. Butte, Cedars-

Sinai Medical Ctr. (USA), et al.

Conference 11225: Clinical and
Translational Neurophotonics 2020
Session 4: Operative and Post Op Therapy
Date and Time: 2/1/20 4:00 PM

Development of a compact
multimodal imaging system for rapid
characterisation of intrinsic optical
properties of freshly excised tissue
Paper 11232-18

Author(s): Jonghee Yoon, Univ. of
Cambridge (United Kingdom), et al.
Conference 11232: Multimodal
Biomedical Imaging XV

Session 4: Tissue Imaging and Spectroscopy
Date and Time: 2/1/20 4:10 PM

Indocyanine-green matching
phantom for fluorescence-guided
imaging system characterization
and performance monitoring

Paper 11222-12

Author(s): Alberto J. Ruiz, Thayer School
of Engineering at Dartmouth (USA), et al.
Conference 11222: Molecular-

Guided Surgery: Molecules,

Devices, and Applications VI

Session 3: Imaging Systems

Date and Time: 2/1/20 4:20 PM

Laser-based liquid jet injection

from minimally invasive device

Paper 11235-7

Author(s): Jan Krizek, Ecole Polytechnique
Fédérale de Lausanne (Switzerland), et al.
Conference 11235: Microfluidics, BioMEMS,
and Medical Microsystems XVII|

Session 2: Devices |

Date and Time: 2/1/20 4:20 PM

Comparison of clinical effectiveness of
laser acupuncture and amitryptyline in
diabetic peripheral neuropathy(DPN):

a sham controled randomized trial
Paper 11221-17

Author(s): Shahzad Anwar, Anwar Shah Trust
for Cerebral Palsy & Paralysis (Pakistan), et al.
Conference 11221: Mechanisms of
Photobiomodulation Therapy XV

Session 4: PBM Clinical Applications

Date and Time: 2/1/20 4:30 PM

spie.org/pw + #PhotonicsWest

Noninvasive in vivo mapping of
intracellular signaling proteins
using a pairing of targeted and
untargeted fluorescently labeled
small molecule kinase inhibitors
Paper 11219-19

Author(s): Kenneth M. Tichauer, lllinois
Institute of Technology (USA), et al.
Conference 11219: Visualizing and
Quantifying Drug Distribution in Tissue IV
Session 4: Advanced Methods in
Drug Detection and Imaging

Date and Time: 2/1/20 5:00 PM

Laser acupuncture for autism

spectrum disorder: a randomized

sham controlled trial

Paper 11221-19

Author(s): Shahzad Anwar, Anwar Shah Trust
for Cerebral Palsy & Paralysis (Pakistan), et al.
Conference 11221: Mechanisms of
Photobiomodulation Therapy XV

Session 4: PBM Clinical Applications

Date and Time: 2/1/20 5:10 PM

40 Hz invisible spectral flicker and

its potential use in Alzheimer’s

light therapy treatment

Paper 11221-20

Author(s): Marcus S. Carstensen, Technical
Univ. of Denmark (Denmark), et al.
Conference 11221: Mechanisms of
Photobiomodulation Therapy XV

Session 4: PBM Clinical Applications

Date and Time: 2/1/20 5:30 PM

Sunday 2 February 2020

Optimizing selective phototherapy
of port wine stain by two-

photon fluorescence and optical
coherence tomography imaging
Paper 11211-15

Author(s): Fouzi Benboujja, Harvard
Medical School (USA), et al.
Conference 11211: Photonics in
Dermatology and Plastic Surgery 2020
Session 6: Therapeutics

Date and Time: 2/2/20 8:00 AM

Optical sensing of haemostasis

Paper 11215-20

Author(s): Seemantini K. Nadkarni, Wellman
Ctr. for Photomedicine (USA), et al.
Conference 11215: Diagnostic

and Therapeutic Applications of

Light in Cardiology 2020

Session 5: Blood and Oximetry

Date and Time: 2/2/20 8:00 AM

Performance measures for
fluorescence guided surgery systems
Paper 11231-26

Author(s): Brian W. Pogue, Thayer School
of Engineering at Dartmouth (USA), et al.
Conference 11231: Design and Quality

for Biomedical Technologies Xl

Session 5: Standardization in Biophotonics
Date and Time: 2/2/20 8:00 AM

fy 0O OMm



A preliminary study on the application
value of photoacoustic/ultrasound
functional Imaging in the diagnosis
of breast intraductal mass

Paper 11240-194

Author(s): Ming Wang, Peking Union
Medical College Hospital (China), et al.
Conference 11240: Photons Plus
Ultrasound: Imaging and Sensing 2020
Session 1: Clinical Imaging I: In Vivo
Date and Time: 2/2/20 8:15 AM

High resolution 3D photoacoustic
scanner for the assessment

of inflammatory disease*

Paper 11240-1

Author(s): Nam Trung Huynh, Univ. College
London (United Kingdom), et al.
Conference 11240: Photons Plus
Ultrasound: Imaging and Sensing 2020
Session 1: Clinical Imaging I: In Vivo

Date and Time: 2/2/20 8:30 AM

Stimulated Raman scattering imaging
of altered lipid metabolism in human
cancers for precision medicine
Paper 11236-13

Author(s): Shuhua Yue, Beihang

Univ. (China), et al.

Conference 11236: Biomedical
Vibrational Spectroscopy 2020:
Advances in Research and Industry
Session 3: Bioimaging and Biosensing |
Date and Time: 2/2/20 8:35 AM

Light-assisted drying (LAD) for
anhydrous preservation of biologics:
using Raman spectroscopy to
assess the uniformity of drying

in processed samples

Paper 11230-21

Author(s): Susan R. Trammell, The Univ. of
North Carolina at Charlotte (USA), et al.
Conference 11230: Optics and Biophotonics
in Low-Resource Settings VI

Session 5: Emerging Platforms for
Imaging, Sensing and Diagnostics

Date and Time: 2/2/20 8:40 AM

Wide-field intraoperative polarization
sensitive and angiographic optical
coherence tomography of in vivo
non-human primate peripheral nerve
Paper 11251-23

Author(s): Mohsen Erfanzadeh,

Massachusetts General Hospital (USA), et al.

Conference 11251: Label-free Biomedical
Imaging and Sensing (LBIS) 2020
Session 4: OCT and Interferometry

Date and Time: 2/2/20 8:45 AM

Monitoring of platelets function using
the laser speckle aggregometry

Paper 11215-22

Author(s): Diane M. Tshikudi, Massachusetts
General Hospital (USA), et al.

Conference 11215: Diagnostic

and Therapeutic Applications of

Light in Cardiology 2020

Session 5: Blood and Oximetry

Date and Time: 2/2/20 8:50 AM

TRANSLATIONAL RESEARCH APPLICATIONS

All-optical correlative micro-
spectroscopies in the investigation of
stromal collagen morpho-mechanics
Paper 11218-29

Author(s): Francesca Rossi, Istituto di
Fisica Applicata "Nello Carrara", Consiglio
Nazionale delle Ricerche (ltaly), et al.
Conference 11218: Ophthalmic
Technologies XXX

Session 5: Ocular Biomechanics: Joint
Session with Conferences 11242 and 11218
Date and Time: 2/2/20 8:55 AM

Endoscopic micro-optical coherence
tomography of the inner ear for
diagnosis of sensorineural hearing loss
Paper 11214-20

Author(s): Janani S. lyer,

Harvard Univ. (USA), et al.

Conference 11214: Endoscopic

Microscopy XV

Session 5: Optical Coherence Tomography
Date and Time: 2/2/20 9:00 AM

Wide-field multispectral photoacoustic
imaging of human melanomas in vivo
Paper 11240-4

Author(s): Byullee Park, Pohang

Univ. of Science and Technology

(Korea, Republic of), et al.

Conference 11240: Photons Plus
Ultrasound: Imaging and Sensing 2020
Session 1: Clinical Imaging I: In Vivo

Date and Time: 2/2/20 9:15 AM

Optimization of near-infrared
nerve-specific fluorophores for
clinical translation to improve
fluorescence-guided nerve
sparing surgical procedures
Paper 11222-18

Author(s): Connor W. Barth, Oregon
Health & Science Univ. (USA), et al.
Conference 11222: Molecular-
Guided Surgery: Molecules,
Devices, and Applications VI
Session 4: Contrast Agents

Date and Time: 2/2/20 9:20 AM

Phase-decorrelation OCT for
detection of corneal softening in an
enzymatic ex vivo model of ectasia
Paper 11218-31

Author(s): Brecken J. Blackburn, Case
Western Reserve Univ. (USA), et al.
Conference 11218: Ophthalmic
Technologies XXX

Session 5: Ocular Biomechanics: Joint
Session with Conferences 11242 and 11218
Date and Time: 2/2/20 9:25 AM

High signal fidelity time-resolved
fluorescence spectroscopy for
intraoperative brain tumor detection
Paper 11229-4

Author(s): Bartosz J. Bortnik, Cedars-
Sinai Medical Ctr. (USA), et al.
Conference 11229: Advanced
Biomedical and Clinical Diagnostic and
Surgical Guidance Systems XVIII
Session 1: Clinical Applications

of Fluorescence |

Date and Time: 2/2/20 9:30 AM

Nanoplasmonic imaging biosensor for
digital detection of disease biomarkers
Paper 11254-5

Author(s): Alexander Belushkin,

Ecole Polytechnique Fédérale de
Lausanne (Switzerland), et al.

Conference 11254: Nanoscale

Imaging, Sensing, and Actuation for
Biomedical Applications XVII

Session 1: Multifunctional Nanoparticles
Date and Time: 2/2/20 9:50 AM

Non-contact and rapid plaque pH
measurement using a multimodal
scanning fiber endoscope

Paper 11217-4

Author(s): Eric J. Seibel, Univ. of
Washington (USA), et al.

Conference 11217: Lasers in Dentistry XXVI
Session 1: Laser in Erosion Reduction,
Thermal Imaging of Dental Materials,
Bleaching and Plaque pH Measurement
Date and Time: 2/2/20 10:00 AM

Antibodies, favorite tools for
fluorescence-guided surgery
Paper 11222-20

Author(s): André Pélegrin, Institut
de Recherche en Cancérologie de
Montpellier (France), et al.
Conference 11222: Molecular-
Guided Surgery: Molecules,
Devices, and Applications VI
Session 5: Clinical Translation
and Clinical Applications |

Date and Time: 2/2/20 10:30 AM

Optical resonators and lasers

for monitoring of mechanical
activity in cells and tissue

Paper 11242-22

Author(s): Malte C. Gather, Univ. of St.
Andrews (United Kingdom), et al.
Conference 11242: Optical Elastography
and Tissue Biomechanics VI

Session 7: Novel Methods I

Date and Time: 2/2/20 10:30 AM

Development and testing of
portable NIRS for sleep studies
Paper 11237-27

Author(s): Robert V. Warren, Univ.

of California, Irvine (USA), et al.
Conference 11237: Biophotonics in
Exercise Science, Sports Medicine, Health
Monitoring Technologies, and Wearables
Session 6: Body Function

and Health Monitoring

Date and Time: 2/2/20 10:50 AM

Mid-infrared optical photothermal
imaging for cancer diagnosis
Paper 11252-32

Author(s): Rohith K. Reddy, Univ.

of Houston (USA), et al.

Conference 11252: Advanced
Chemical Microscopy for Life Science
and Translational Medicine

Session 6: Infrared Chemical Imaging |
Date and Time: 2/2/20 11:00 AM
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TRANSLATIONAL RESEARCH APPLICATIONS

An all optical photoacoustic
needle probe for assessing the
aggressiveness of prostate cancer
Paper 11240-9

Author(s): Guan Xu, Univ. of Michigan
Medical School (USA), et al.
Conference 11240: Photons Plus
Ultrasound: Imaging and Sensing 2020
Session 2: Clinical Imaging Il: Ex Vivo
Date and Time: 2/2/20 11:00 AM

Supercontinuum-enabled label-free
optical biopsy of tumor margins,
markers, and the microenvironment
Paper 11234-4

Author(s): Stephen A. Boppart,
Beckman Institute for Advanced
Science and Technology (USA), et al.
Conference 11234: Optical Biopsy

XVIII: Toward Real-Time Spectroscopic
Imaging and Diagnosis

Session 3: Supercontinuum in
Biomedical Science: Introduction

Date and Time: 2/2/20 11:15 AM

Deep tissue contractility sensing with
bio-integrated micro- and nanolaser
Paper 11215-30

Author(s): Marcel Schubert, Univ of St.
Andrews (United Kingdom), et al.
Conference 11215: Diagnostic

and Therapeutic Applications of

Light in Cardiology 2020

Session 6: Microscopy

Date and Time: 2/2/20 11:20 AM

A surrogate-sssay for low-resource
settings: equipment free detection of
viral biomarkers at femtomolar levels
Paper 11230-27

Author(s): Xiangchao Zhu, Univ. of
California, Santa Cruz (USA), et al.
Conference 11230: Optics and Biophotonics
in Low-Resource Settings VI

Session 6: Sensing Technologies

for Low-Resource Settings

Date and Time: 2/2/20 11:20 AM

Depolarization imaging for caries
detection validated by co-registered
PS-OCT and uCT volumes

Paper 11217-7

Author(s): Jonas Golde, TU

Dresden (Germany), et al.

Conference 11217: Lasers in Dentistry XXVI
Session 2: Laser in Acid Resistance, OCT
and Adaption of Restorations, Caries
Detection and its Validation and Imaging
Date and Time: 2/2/20 11:30 AM

Low-cost, portable confocal scanning
laser ophthalmoscope for remote
screening and telemedicine applications
Paper 11218-36

Author(s): Al-Hafeez Z. Dhalla,

Duke Univ. (USA), et al.

Conference 11218: Ophthalmic
Technologies XXX

Session 6: Imaging, Surgery, and

Therapy: New Technologies Il

Date and Time: 2/2/20 11:30 AM

SPIE Photonics West 2020

Quantum imaging with SPAD arrays
Paper 11246-24

Author(s): Gur Lubin, Weizmann

Institute of Science (Israel), et al.
Conference 11246: Single

Molecule Spectroscopy and
Superresolution Imaging XIII

Session 6: Nanoscopy and
Superresolution Microscopy I

Date and Time: 2/2/20 11:30 AM

Endoscopic strain-photoacoustic
imaging for quantifying the
stiffness of intestinal strictures
Paper 11242-25

Author(s): Guan Xu, Univ. of Michigan
Medical School (USA), et al.

Conference 11242: Optical Elastography
and Tissue Biomechanics VI

Session 7: Novel Methods I

Date and Time: 2/2/20 11:40 AM

Light sources for coherent Raman
and infrared microscopy

Paper 11252-35

Author(s): Ingo Rimke, APE Angewandte
Physik & Elektronik GmbH (Germany), et al.
Conference 11252: Advanced

Chemical Microscopy for Life Science

and Translational Medicine

Session 6: Infrared Chemical Imaging |
Date and Time: 2/2/20 11:45 AM

The best kidney: Using photoacoustic
imaging for assessing pre-
transplantation kidney quality

Paper 11240-12

Author(s): Eno Hysi, Ryerson

Univ. (Canada), et al.

Conference 11240: Photons Plus
Ultrasound: Imaging and Sensing 2020
Session 2: Clinical Imaging II: Ex Vivo

Date and Time: 2/2/20 11:45 AM

Label-free classification

of T cell activation

Paper 11244-9

Author(s): Melissa C. Skala, Morgridge
Institute for Research (USA), et al.
Conference 11244: Multiphoton Microscopy
in the Biomedical Sciences XX

Session 2: Multiphoton Microscopy

and Applications |

Date and Time: 2/2/20 11:50 AM

Quantifying pharmacokinetics and
pharmacodyamics with coherent
Raman imaging and deep learning
Paper 11252-36

Author(s): Conor L. Evans, Wellman
Ctr. for Photomedicine (USA), et al.
Conference 11252: Advanced
Chemical Microscopy for Life Science
and Translational Medicine

Session 7: Data Science in

Chemical Microscopy

Date and Time: 2/2/20 1:30 PM

spie.org/pw + #PhotonicsWest

Tapered fiber sensor for head
and neck cancer screening
Paper 11233-34

Author(s): Cong Deng, Univ.

of Dayton (USA), et al.
Conference 11233: Optical Fibers
and Sensors for Medical Diagnostics
and Treatment Applications XX
Session 7: Fiber Optic Tools for
Medical Applications IV

Date and Time: 2/2/20 1:40 PM

Photoacoustic imaging of fresh

human surgical and endoscopic
gastrointestinal specimens: a pilot study
Paper 11240-14

Author(s): Miya Ishihara, National Defense
Medical College (Japan), et al.

Conference 11240: Photons Plus

Ultrasound: Imaging and Sensing 2020
Session 3: Clinical Imaging llI: Ex Vivo

Date and Time: 2/2/20 1:45 PM

Al-driven imaging biomarkers

for sensory cue integration
during melanoma screening
Paper 11230-31

Author(s): Daniel S. Gareau, The
Rockefeller Univ. (USA), et al.
Conference 11230: Optics and Biophotonics
in Low-Resource Settings VI

Session 7: Machine Learning-enabled
Microscopy and Sensing Il

Date and Time: 2/2/20 2:10 PM

Early metastatic colonization of
the liver by breast cancer cells:
the role of extracellular matrix
mechanics and implications for
treatment and diagnostics
Paper 11242-29

Author(s): Anna Guller, The Univ. of
New South Wales (Australia), et al.
Conference 11242: Optical Elastography
and Tissue Biomechanics VI
Session 8: Computational

Methods for Biomechanics

Date and Time: 2/2/20 2:10 PM

Developments in transcranial
optoacoustic imaging in humans
Paper 11240-16

Author(s): Simon R. Powell, The Univ. of
Texas Medical Branch (USA), et al.
Conference 11240: Photons Plus
Ultrasound: Imaging and Sensing 2020
Session 3: Clinical Imaging llI: Ex Vivo
Date and Time: 2/2/20 2:15 PM

Capillary refill: a technique for obtaining
histology-grade OCT angiography maps
of human dermal vasculature in vivo
Paper 11211-27

Author(s): Michael Evers, Massachusetts
General Hospital (USA), et al.

Conference 11211: Photonics in
Dermatology and Plastic Surgery 2020
Session 8: Optical Coherence Tomography
Date and Time: 2/2/20 2:20 PM
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InP quantum dot based optoelectronic
biointerfaces for high level control

of photostimulation of neurons

Paper 11255-22

Author(s): Onuralp Karatum,

Kog Univ. (Turkey), et al.

Conference 11255: Colloidal Nanoparticles
for Biomedical Applications XV

Session 7: Biofouling and

Applications in Neuroscience

Date and Time: 2/2/20 2:20 PM

Update on AAPM task group 311:
guidance for technical performance
evaluation for fluorescence

guided surgery systems

Paper 11222-27

Author(s): Brian W. Pogue, Thayer School
of Engineering at Dartmouth (USA), et al.
Conference 11222: Molecular-

Guided Surgery: Molecules,

Devices, and Applications VI

Session 6: Clinical Translation

and Clinical Applications II

Date and Time: 2/2/20 2:30 PM

Colorectal cancer resection

using ultrashort laser pulses

Paper 11238-30

Author(s): Rainer J. Beck, Heriot-Watt

Univ. (United Kingdom), et al.

Conference 11238: Optical Interactions

with Tissue and Cells XXXI

Session 8: Ultrafast pulsed laser interactions
Date and Time: 2/2/20 2:30 PM

Demonstration of an optical coherence
tomography imaging system
developed for real-time burn injury
quantification in clinical settings
Paper 11211-28

Author(s): Dan Paul Popescu, National
Research Council Canada (Canada), et al.
Conference 11211: Photonics in
Dermatology and Plastic Surgery 2020
Session 8: Optical Coherence Tomography
Date and Time: 2/2/20 2:40 PM

A-scan spectral intensity profile in OCT
as a potential imaging biomarker of oral
precancerous and cancerous tissues
Paper 11217-11

Author(s): Prashanth Panta, Indian Institute
of Technology Hyderabad (India), et al.
Conference 11217: Lasers in Dentistry XXVI
Session 3: LLT and Periodontal

Ligament, PS-OCT in Oral Tissues with
Precancerous and Cancerous Lesions

Date and Time: 2/2/20 2:40 PM

Genetic algorithm-driven design
of SERS-active surfaces for
early detection of diseases
Paper 11236-25

Author(s): Buse Ebrem, Kog

Univ. (Turkey), et al.

Conference 11236: Biomedical
Vibrational Spectroscopy 2020:
Advances in Research and Industry
Session 5: Technical Advances |
Date and Time: 2/2/20 2:40 PM

TRANSLATIONAL RESEARCH APPLICATIONS

The control of light-activated
capacitive and faradaic charge-
transfer mechanisms in
optoelectronic biointerfaces
Paper 11255-23

Author(s): Rustamzhon Melikov,
Kog¢ Univ. (Turkey), et al.
Conference 11255: Colloidal Nanoparticles
for Biomedical Applications XV
Session 7: Biofouling and
Applications in Neuroscience

Date and Time: 2/2/20 2:40 PM

First short-wave infrared
(SWIR) fluorescence imaging
in humans: imaging of ABY-029
in head and neck cancers
Paper 11222-28

Author(s): Brook K. Byrd, Dartmouth
College (USA), et al.

Conference 11222: Molecular-
Guided Surgery: Molecules,
Devices, and Applications VI
Session 6: Clinical Translation

and Clinical Applications Il

Date and Time: 2/2/20 2:50 PM

Incorporating machine learning
with Raman spectroscopy to
differentiate bone types

Paper 11252-40

Author(s): Pratima Labroo,
PolarityTE, Inc. (USA), et al.
Conference 11252: Advanced
Chemical Microscopy for Life Science
and Translational Medicine

Session 7: Data Science in
Chemical Microscopy

Date and Time: 2/2/20 2:50 PM

Aluminum plasmonics for self cleaning
surfaces: Complete inactivation

of multidrug-resistant bacteria

with low-intensity visible light

Paper 11257-5

Author(s): Xiangchao Zhu, Univ. of
California, Santa Cruz (USA), et al.
Conference 11257: Plasmonics in

Biology and Medicine XVII

Session 1: Plasmonics and SERS Systems
Date and Time: 2/2/20 2:50 PM

Heart rate app at 10: How to write

a biophotonics app that reaches
more than 500 million people

Paper 11239-25

Author(s): Martin J. Leahy, National Univ.
of Ireland, Galway (Ireland), et al.
Conference 11239: Dynamics and
Fluctuations in Biomedical Photonics XVII
Session 5: Functional Imaging

and Evaluations

Date and Time: 2/2/20 3:00 PM

Simple, rapid and cost-effective
drug-susceptibility testing of
leukemia by intelligent whole-
blood imaging flow cytometry
Paper 11250-32

Author(s): Hirofumi Kobayashi, The
Univ. of Tokyo (Japan), et al.
Conference 11250: High-Speed Biomedical
Imaging and Spectroscopy V
Session 7: Machine Learning

Date and Time: 2/2/20 3:00 PM

LED-based photoacoustic imaging for
early detection of joint inflammation
in rodents - Towards achieving 3Rs
in rheumatoid arthritis research
Paper 11240-20

Author(s): Mithun Kuniyil Ajith Singh,
Cyberdyne, Inc. (Netherlands), et al.
Conference 11240: Photons Plus
Ultrasound: Imaging and Sensing 2020
Session 5: Small-Animal Imaging

Date and Time: 2/2/20 3:45 PM

Cherenkov imaging to quantify
radiation dose in human tissue
Paper 11216-25

Author(s): Brian W. Pogue, Thayer School
of Engineering at Dartmouth (USA), et al.
Conference 11216: Multiscale

Imaging and Spectroscopy

Session 6: Emerging Sources of
Multiscale Imaging Contrast

Date and Time: 2/2/20 3:50 PM

Fiber-integrated fabric for non-tight
contact bio-sensing of vital signs

Paper 11258-12

Author(s): Zeev Zalevsky, Bar-

llan Univ. (Israel), et al.

Conference 11258: Frontiers in Biological
Detection: From Nanosensors to Systems XII
Session 4: Resonators and

Integrated Photonics ||

Date and Time: 2/2/20 3:50 PM

Near infrared fluorescence-guided
surgery in pancreatic cancers
Paper 11222-31

Author(s): Guolan Lu, Stanford
Univ. (USA), et al.

Conference 11222: Molecular-
Guided Surgery: Molecules,
Devices, and Applications VI
Session 7: Clinical Translation
and Clinical Applications llI

Date and Time: 2/2/20 4:40 PM

Skimager for the objective erythema
estimation in atopic dogs

Paper 11211-35

Author(s): Blaz Cugmas, Univ.

of Latvia (Latvia), et al.

Conference 11211: Photonics in
Dermatology and Plastic Surgery 2020
Session 9: Skin Characterization/
Biological Response

Date and Time: 2/2/20 5:30 PM
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TRANSLATIONAL RESEARCH APPLICATIONS

The transposition of caffeine in skin
layers, visualization at a molecular scale
by molecular dynamics simulations
Paper 11211-37

Author(s): Neila Machado, Univ.

Federal do ABC (Brazil), et al.

Conference 11211: Photonics in

Dermatology and Plastic Surgery 2020
Session PSun: Posters-Sunday

Date and Time: 2/2/20 5:30 PM

Optical simulations for determining
efficacy of new light source designs
for excitation-scanning high-speed
hyperspectral imaging systems
Paper 11216-30

Author(s): Craig M. Browning, Univ.

of South Alabama (USA), et al.
Conference 11216: Multiscale

Imaging and Spectroscopy

Session PSun: Posters-Sunday

Date and Time: 2/2/20 5:30 PM

Quantitative analysis of
vascular complexity in OCTA

of diabetic retinopathy

Paper 11218-75

Author(s): Minhaj Nur Alam, Univ. of
lllinois at Chicago (USA), et al.
Conference 11218: Ophthalmic
Technologies XXX

Session PSun: Posters-Sunday
Date and Time: 2/2/20 5:30 PM

Photodynamic priming to attenuate
ovarian cancer cell migration
Paper 11220-23

Author(s): Aaron Sorrin, Univ. of
Maryland, College Park (USA), et al.
Conference 11220: Optical Methods
for Tumor Treatment and Detection:
Mechanisms and Techniques in
Photodynamic Therapy XXIX
Session PSun: Posters-Sunday
Date and Time: 2/2/20 5:30 PM

Pupillary sensor for ocular
cranial nerve monitoring

Paper 11225-18

Author(s): Bridget Slomka, The
Univ. of Arizona (USA), et al.
Conference 11225: Clinical and
Translational Neurophotonics 2020
Session PSun: Posters-Sunday
Date and Time: 2/2/20 5:30 PM

Laser biospeckle metrology in
investigating plant-sound interactions
Paper 11238-38

Author(s): Minoru Hirai, Shibaura

Institute of Technology (Japan), et al.
Conference 11238: Optical Interactions
with Tissue and Cells XXXI

Session PSun: Posters-Sunday

Date and Time: 2/2/20 5:30 PM

SPIE Photonics West 2020

Ultrahigh accurate Statistical
Interferometric Technique utilizing
uniformity of speckle phase in

the study of plant physiology
Paper 11238-40

Author(s): Uma M. Rajagopalan, Shibaura
Institute of Technology (Japan), et al.
Conference 11238: Optical Interactions
with Tissue and Cells XXXI

Session PSun: Posters-Sunday

Date and Time: 2/2/20 5:30 PM

Fast fourier transform versus
wavelet transform analyses on
photoacoustic spectral data of
breast tumor progression

Paper 11238-45

Author(s): Jackson Rodrigues, Manipal
Academy of Higher Education (India), et al.
Conference 11238: Optical Interactions
with Tissue and Cells XXXI

Session PSun: Posters-Sunday

Date and Time: 2/2/20 5:30 PM

Polyvinyl chloride-plastisol: a soft
tissue-mimicking phantom dedicated
to multi-modality elastography
Paper 11242-40

Author(s): Amir Nahas, Lab. des
sciences de I'Ingénieur, de I'Informatique
et de I'lmagerie (France), et al.
Conference 11242: Optical Elastography
and Tissue Biomechanics VII

Session PSun: Posters-Sunday

Date and Time: 2/2/20 5:30 PM

A high-fat diet impacts collagen
organization in breast tumor

tissues but not in healthy ones

Paper 11244-67

Author(s): Yang Zhang, Tufts Univ. (USA), et al.
Conference 11244: Multiphoton Microscopy
in the Biomedical Sciences XX

Session PSun: Posters-Sunday

Date and Time: 2/2/20 5:30 PM

Optical parameter scans of scattering
media using multispectral spatial
frequency domain imaging under a
curvilinear coordinates system
Paper 11253-20

Author(s): Jose E. Calderon, Univ. de
Puerto Rico Mayagtiez (USA), et al.
Conference 11253: Biomedical
Applications of Light Scattering X
Session PSun: Posters-Sunday

Date and Time: 2/2/20 5:30 PM

Application of laser speckle contrast
imaging in laparoscopic surgery
Paper 11253-22

Author(s): Wido Heeman, Univ. of
Groningen (Netherlands), et al.
Conference 11253: Biomedical
Applications of Light Scattering X
Session PSun: Posters-Sunday

Date and Time: 2/2/20 5:30 PM

spie.org/pw + #PhotonicsWest

Monday 3 February 2020

OCT oximetry in retinal capillaries
Paper 11228-1

Author(s): Shaohua Pi, Oregon Health
& Science Univ. (USA), et al.
Conference 11228: Optical Coherence
Tomography and Coherence Domain
Optical Methods in Biomedicine XXIV
Session 1: OCT Angiography

Date and Time: 2/3/20 8:30 AM

Cholesteryl ester-rich lipid droplet is
a prognostic marker and therapeutic
target for human metastatic melanoma
Paper 11252-53

Author(s): Hyeon Jeong Lee, The Boston
Univ. Photonics Ctr. (USA), et al.
Conference 11252: Advanced

Chemical Microscopy for Life Science
and Translational Medicine

Session 9: Translation into Clinic

Date and Time: 2/3/20 9:20 AM

A label-free study of murine gut
dysbiosis with fluorescence lifetime
spectroscopy and imaging

Paper 11223-4

Author(s): Alba Alfonso Garcia, Univ.

of California, Davis (USA), et al.
Conference 11223: Photonic Diagnosis,
Monitoring, Prevention, and Treatment of
Infections and Inflammatory Diseases 2020
Session 1: Photonic Diagnosis |

Date and Time: 2/3/20 9:40 AM

Copper systeamine: a new sensitizer for
x-ray induced photodynamic therapy
Paper 11224-5

Author(s): Wei Chen, The Univ. of

Texas at Arlington (USA), et al.

Conference 11224: Optics

and lonizing Radiation

Session 1: X-ray Dynamic Therapy

Date and Time: 2/3/20 9:45 AM

CARSA: Fast & accurate antibiotic
susceptibility testing tool by coherent
anti-stokes Raman scattering
imaging of D20 metabolism

Paper 11252-55

Author(s): Pu Wang, VibroniX, Inc. (USA), et al.
Conference 11252: Advanced

Chemical Microscopy for Life Science

and Translational Medicine

Session 9: Translation into Clinic

Date and Time: 2/3/20 9:50 AM

Multiphoton and FLIM imaging

in quantifying ex vivo and in vivo

body organ kinetics of solutes

Paper 11244-27

Author(s): Michael S. Roberts, Univ.

of South Australia (Australia), et al.
Conference 11244: Multiphoton Microscopy
in the Biomedical Sciences XX

Session 6: Technology and In Vivo Imaging |
Date and Time: 2/3/20 11:15 AM
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Developing diffuse correlation
spectroscopic tools for continuous,
real-time, spatially-resolved
monitoring of spinal cord blood flow
Paper 11229-28

Author(s): David R. Busch, The Univ.

of Texas Southwestern Medical

Ctr. at Dallas (USA), et al.

Conference 11229: Advanced
Biomedical and Clinical Diagnostic and
Surgical Guidance Systems XVIII
Session 6: Spectroscopy

and Other Techniques

Date and Time: 2/3/20 11:20 AM

Highly sensitive and reliable plasmonic
nanoparticle-based digital cytometry
for quantification of MUC16 binding
on the surface of leukocytes

Paper 11254-26

Author(s): Sinyoung Jeong, Massachusetts
General Hospital (USA), et al.

Conference 11254: Nanoscale

Imaging, Sensing, and Actuation for
Biomedical Applications XVII

Session 3: Nanoscale Imaging Il

Date and Time: 2/3/20 11:30 AM

Cerium dioxide (Ce02) quantum dots
as hole blocking layer for avalanche
amorphous selenium photodetector
Paper 11288-20

Author(s): Haripriya Kannan, NYU Tandon
School of Engineering (USA), et al.
Conference 11288: Quantum Sensing and
Nano Electronics and Photonics XVII
Session 5: Quantum Sensing |

Date and Time: 2/3/20 11:45 AM

Cherenkov imaging for total skin
electron therapy: an update

Paper 11224-11

Author(s): Timothy C. Zhu, Perelman Ctr.
for Advanced Medicine (USA), et al.
Conference 11224: Optics

and lonizing Radiation

Session 3: Novel detectors

and Imaging Systems

Date and Time: 2/3/20 1:45 PM

Label-free hematology analysis
using deep-ultraviolet microscopy
Paper 11247-10

Author(s): Ashkan Ojaghi, Georgia
Institute of Technology (USA), et al.
Conference 11247: Optical
Diagnostics and Sensing XX: Toward
Point-of-Care Diagnostics

Session 3: Optical Analysis of

Blood for Multiple Applications

Date and Time: 2/3/20 2:00 PM

TRANSLATIONAL RESEARCH APPLICATIONS

Enhanced non-contact and continuous
sensing of periodic bio-signs: Laser
encoded illumination for extending
sensor’s temporal bandwidth

Paper 11254-27

Author(s): Zeev Zalevsky, Bar-

llan Univ. (Israel), et al.

Conference 11254: Nanoscale

Imaging, Sensing, and Actuation for
Biomedical Applications XVII

Session 4: Nanostructures for
Biomedical Sensors |

Date and Time: 2/3/20 2:00 PM

Advanced broadband MEMS

infrared emitter based on high-
temperature-resistant nanostructured
surfaces and packaging solutions
for harsh environments

Paper 11279-7

Author(s): Steffen Biermann, Micro-Hybrid
Electronic GmbH (Germany), et al.
Conference 11279: Terahertz, RF,
Millimeter, and Submillimeter-Wave
Technology and Applications XIII

Session 2: Infrared Devices,

Technology, and Applications

Date and Time: 2/3/20 2:10 PM

Using fNIRS to study the brain
activation and networks associated
with Chinese character recognition
Paper 11226-11

Author(s): Zhen Yuan, Univ. of

Macau (Macao, China), et al.
Conference 11226: Neural

Imaging and Sensing 2020

Session 3: Human Brain

Date and Time: 2/3/20 2:20 PM

Cherenkov emission from tissue is
inversely related to tissue optical
attenuation and proportional to the
radiation dose buildup gradient
Paper 11224-13

Author(s): Brian W. Pogue, Thayer School
of Engineering at Dartmouth (USA), et al.
Conference 11224: Optics

and lonizing Radiation

Session 3: Novel detectors

and Imaging Systems

Date and Time: 2/3/20 2:30 PM

Anticoagulation and hemostasis
monitoring at the bedside during
cardiac surgical procedures
Paper 11247-12

Author(s): Diane M. Tshikudi, Massachusetts
General Hospital (USA), et al.
Conference 11247: Optical
Diagnostics and Sensing XX: Toward
Point-of-Care Diagnostics

Session 3: Optical Analysis of

Blood for Multiple Applications

Date and Time: 2/3/20 2:40 PM

Integrated optofluidics: label-free
isolation of nanoscale bioparticles
from heterogenous samples

Paper 11235-30

Author(s): Xiangchao Zhu, Univ. of
California, Santa Cruz (USA), et al.
Conference 11235: Microfluidics, BioMEMS,
and Medical Microsystems XVIII

Session 8: Optofluidics

Date and Time: 2/3/20 2:50 PM

Thermo-photonic detection and
quantification of THC in oral fluid at
unprecedented low concentrations
Paper 11247-13

Author(s): Damber Thapa, York

Univ. (Canada), et al.

Conference 11247: Optical

Diagnostics and Sensing XX: Toward
Point-of-Care Diagnostics

Session 4: Use of Mobile

Phone for POC Analysis

Date and Time: 2/3/20 3:30 PM

Studying intrinsic skin aging

by slide-free in vivo harmonic
generation microscopy

Paper 11244-36

Author(s): Chi-Kuang Sun, National

Taiwan Univ. (Taiwan), et al.

Conference 11244: Multiphoton Microscopy
in the Biomedical Sciences XX

Session 8: SHG/THG Microscopy

Date and Time: 2/3/20 3:50 PM

Test-objects and phantoms for
characterization and optimization
of hybrid 3D PA-US systems
Paper 11240-47

Author(s): Maura Dantuma, Univ.

of Twente (Netherlands), et al.
Conference 11240: Photons Plus
Ultrasound: Imaging and Sensing 2020
Session 9: Phantoms and
Standardization Activities

Date and Time: 2/3/20 4:00 PM

Lipid metabolic imaging opens new
avenue for human cancer diagnosis
Paper 11252-67

Author(s): Shuhua Yue, Beihang

Univ. (China), et al.

Conference 11252: Advanced

Chemical Microscopy for Life Science
and Translational Medicine

Session 12: CARS, SRS, Raman
Innovation and Applications V

Date and Time: 2/3/20 4:00 PM

Label-free neurophotonics: electro-
plasmonic biosensors for ultrasensitive
detection of electrogenic activity of cells
Paper 11257-26

Author(s): Ahsan Habib, Univ. of

California, Santa Cruz (USA), et al.
Conference 11257: Plasmonics in

Biology and Medicine XVII

Session 5: Plasmonic Detection and Sensing
Date and Time: 2/3/20 4:30 PM
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TRANSLATIONAL RESEARCH APPLICATIONS

Bringing third and second
harmonic generation microscopy
into the clinic for the assessment
of fresh lung (tumor) tissue

Paper 11244-40

Author(s): Laura M. G. Van Huizen, Vrije
Univ. Amsterdam (Netherlands), et al.
Conference 11244: Multiphoton Microscopy
in the Biomedical Sciences XX

Session 8: SHG/THG Microscopy

Date and Time: 2/3/20 5:00 PM

Segmented OCT data set for depth
resolved brain tumor detection
validated by histological analysis
Paper 11228-96

Author(s): Paul Strenge, Medizinisches

Laserzentrum Libeck GmbH (Germany), et al.

Conference 11228: Optical Coherence
Tomography and Coherence Domain
Optical Methods in Biomedicine XXIV
Session PMon: Posters-Monday

Date and Time: 2/3/20 5:30 PM

Photoacoustic imaging using
a transvaginal ultrasound
probe: A comparison of image
reconstruction methods

Paper 11240-134

Author(s): Guilherme Fernandes,
Univ. de Sao Paulo (Brazil), et al.
Conference 11240: Photons Plus
Ultrasound: Imaging and Sensing 2020
Session PMon: Posters-Monday
Date and Time: 2/3/20 5:30 PM

Quantitative analysis of photoacoustic
clutter artifact reduction using short-
lag spatial coherence metric

Paper 11240-147

Author(s): Guilherme Fernandes,

Univ. de S&o Paulo (Brazil), et al.
Conference 11240: Photons Plus
Ultrasound: Imaging and Sensing 2020
Session PMon: Posters-Monday

Date and Time: 2/3/20 5:30 PM

Optimizing irradiation geometry in LED-
based photoacoustics: Towards point-
of-care deep tissue functional imaging
Paper 11240-156

Author(s): Maju Kuriakose,

Tufts Univ. (USA), et al.

Conference 11240: Photons Plus
Ultrasound: Imaging and Sensing 2020
Session PMon: Posters-Monday

Date and Time: 2/3/20 5:30 PM

Photoplethysmography for bovine heat
detection: the preliminary results

Paper 11247-18

Author(s): Blaz Cugmas, Univ.

of Latvia (Latvia), et al.

Conference 11247: Optical

Diagnostics and Sensing XX: Toward
Point-of-Care Diagnostics

Session PMon: Posters-Monday

Date and Time: 2/3/20 5:30 PM

16 SPIE Photonics West 2020

Enhanced capacitive photostimulation
of neurons by hot-electron injection

in optoelectronic biointerfaces

Paper 11257-35

Author(s): Rustamzhon Melikov,

Kog Univ. (Turkey), et al.

Conference 11257: Plasmonics in

Biology and Medicine XVII

Session PMon: Posters-Monday

Date and Time: 2/3/20 5:30 PM

Tuesday 4 February 2020

Hand-held multispectral imager to
study Cushing syndrome: moving
from portable to point of care
Paper 11234-11

Author(s): Siddharth Khare, Eunice Kennedy
Shriver National Institute of Child Health
and Human Development (USA), et al.
Conference 11234: Optical Biopsy
XVIII: Toward Real-Time Spectroscopic
Imaging and Diagnosis

Session 8: Spectral Imaging

Date and Time: 2/4/20 8:10 AM

Near infrared photoimmunotherapy for
cancer; Immunoactivation regimens and
applications of imaging technologies
Paper 11256-1

Author(s): Hisataka Kobayashi, National
Cancer Institute (USA), et al.

Conference 11256: Reporters, Markers,
Dyes, Nanopatrticles, and Molecular

Probes for Biomedical Applications XII
Session 1: Phototherapeutic Applications
using NIR and other Probes

Date and Time: 2/4/20 8:10 AM

Dual modality probe for photoacoustic
tomography and widefield endoscopy*
Paper 11240-55

Author(s): Rehman Ansari, Univ. College
London (United Kingdom), et al.
Conference 11240: Photons Plus
Ultrasound: Imaging and Sensing 2020
Session 10: Endoscopy and
Minimally-Invasive

Date and Time: 2/4/20 9:00 AM

Photodynamic therapy: alternative

in decontamination of surfaces

Paper 11223-20

Author(s): Augusto Alberto Foggiato, Univ.
Estadual do Norte do Parana (Brazil), et al.
Conference 11223: Photonic Diagnosis,
Monitoring, Prevention, and Treatment of
Infections and Inflammatory Diseases 2020
Session 4: Antimicrobial

Photodynamic Therapy

Date and Time: 2/4/20 9:45 AM

Development of a miniature
balloon probe for light-enhanced
transesophageal echocardiography:
towards transnasal deployment
Paper 11240-172

Author(s): Li Li, Massachusetts
General Hospital (USA), et al.
Conference 11240: Photons Plus
Ultrasound: Imaging and Sensing 2020
Session 10: Endoscopy and
Minimally-Invasive

Date and Time: 2/4/20 9:45 AM

spie.org/pw + #PhotonicsWest

Mechanism study for bactericidal
synergy between antimicrobial

blue light (aBL) and carvacrol

Paper 11223-21

Author(s): Mei X. Wu, Harvard

Medical School (USA), et al.

Conference 11223: Photonic Diagnosis,
Monitoring, Prevention, and Treatment of
Infections and Inflammatory Diseases 2020
Session 5: Antimicrobial Blue Light

Date and Time: 2/4/20 10:30 AM

Endobronchial optical coherence
tomography for in vivo microscopic
diagnosis of pulmonary fibrosis
Paper 11228-35

Author(s): Lida P. Hariri, Massachusetts
General Hospital (USA), et al.
Conference 11228: Optical Coherence
Tomography and Coherence Domain
Optical Methods in Biomedicine XXIV
Session 6: Clinical Applications

Date and Time: 2/4/20 10:30 AM

Development of a clinically translatable
hyperspectral endoscopy (HySE) system
and analysis methods for the improved
diagnosis of gastrointestinal disease
Paper 11229-41

Author(s): Jonghee Yoon, Univ. of
Cambridge (United Kingdom), et al.
Conference 11229: Advanced

Biomedical and Clinical Diagnostic and
Surgical Guidance Systems XVIII

Session 10: Imaging

Date and Time: 2/4/20 10:40 AM

Integration of light-induced
autofluorescence and optical coherence
tomography for dental applications
Paper 11228-37

Author(s): Nhan Le, Univ. of
Washington (USA), et al.

Conference 11228: Optical Coherence
Tomography and Coherence Domain
Optical Methods in Biomedicine XXIV
Session 6: Clinical Applications

Date and Time: 2/4/20 11:00 AM

A hyperspectral microscope

based on a birefringent ultrastable
common-path interferometer

Paper 11245-8

Author(s): Cristian Manzoni,

Politecnico di Milano (ltaly), et al.
Conference 11245: Three-Dimensional
and Multidimensional Microscopy: Image
Acquisition and Processing XXVII
Session 2: lllumination and Optical Coherence
Date and Time: 2/4/20 11:20 AM

Thermal-energy memory based
photoacoustic thermometry

(TEMPT) in deep tissue

Paper 11240-67

Author(s): Junjie Yao, Duke Univ. (USA), et al.
Conference 11240: Photons Plus
Ultrasound: Imaging and Sensing 2020
Session 15: Functional, Molecular,

and Quantitative Il

Date and Time: 2/4/20 11:30 AM

fy 0O OMm



Tomographic imaging with an LED-
based photoacoustic-ultrasound system
Paper 11240-71

Author(s): Francis Kalloor Joseph,

Univ. of Twente (Netherlands), et al.
Conference 11240: Photons Plus

Ultrasound: Imaging and Sensing 2020
Session 11: Multi-modality Imaging

Date and Time: 2/4/20 12:00 PM

Coherent Raman scattering
imaging for pharmacokinetics
and pharmacodynamics

Paper 11244-54

Author(s): Conor L. Evans, Wellman
Ctr. for Photomedicine (USA), et al.
Conference 11244: Multiphoton Microscopy
in the Biomedical Sciences XX
Session 11: Technology and
Raman Microscopy

Date and Time: 2/4/20 1:50 PM

Visualizing clean tumor

margins using time resolved
fluorescence spectroscopy
Paper 11234-22

Author(s): Pramod V. Butte, Cedars-
Sinai Medical Ctr. (USA), et al.
Conference 11234: Optical Biopsy
XVIII: Toward Real-Time Spectroscopic
Imaging and Diagnosis

Session 10: Spectroscopic Methods |
Date and Time: 2/4/20 2:00 PM

Inhibiting Staphylococcus

aureus antibiotic resistance

via photo-disassembly of

membrane microdomains

Paper 11223-29

Author(s): Jie Hui, Boston Univ. (USA), et al.
Conference 11223: Photonic Diagnosis,
Monitoring, Prevention, and Treatment of
Infections and Inflammatory Diseases 2020
Session 7: New Mechanisms

and Miscellaneous

Date and Time: 2/4/20 2:35 PM

The toxicity and clearance of copper
indium sulfide quantum dots in vivo
Paper 11256-9

Author(s): Joshua Kays, Boston

Univ. (USA), et al.

Conference 11256: Reporters, Markers,
Dyes, Nanoparticles, and Molecular
Probes for Biomedical Applications XII
Session 2: Nanomaterials as Probes
and in Imaging Applications |

Date and Time: 2/4/20 2:40 PM

Flow cytometry visualisation and
real-time processing with a CMOS
SPAD array and high-speed hardware
implementation algorithm

Paper 11243-29

Author(s): Hanning Mai, The Univ. of
Edinburgh (United Kingdom), et al.
Conference 11243: Imaging,
Manipulation, and Analysis of
Biomolecules, Cells, and Tissues XVIII
Session 7: Cytomics Il

Date and Time: 2/4/20 2:50 PM

TRANSLATIONAL RESEARCH APPLICATIONS

Eradication of broad-spectrum
multi-drug fungal pathogens
through photoinactivation of

a detoxifying enzyme

Paper 11223-30

Author(s): Pu-Ting Dong,

Boston Univ. (USA), et al.

Conference 11223: Photonic Diagnosis,
Monitoring, Prevention, and Treatment of
Infections and Inflammatory Diseases 2020
Session 7: New Mechanisms

and Miscellaneous

Date and Time: 2/4/20 3:00 PM

Virtual multi-directional optical
coherence tomography

Paper 11228-51

Author(s): Daisuke Oida, Univ.

of Tsukuba (Japan), et al.

Conference 11228: Optical Coherence
Tomography and Coherence Domain
Optical Methods in Biomedicine XXIV
Session 8: Signal/lImage Processing
Date and Time: 2/4/20 4:30 PM

Ultraviolet hyperspectral microscopy
using chromatic aberration based
iterative phase-recovery

Paper 11251-73

Author(s): Nischita Kaza, Georgia
Institute of Technology (USA), et al.
Conference 11251: Label-free Biomedical
Imaging and Sensing (LBIS) 2020
Session 14: Holography and

Phase Microscopy IV

Date and Time: 2/4/20 4:30 PM

A luminescent oxygen-sensing hydrogel
for mapping tissue oxygenation
Paper 11256-14

Author(s): Haley L. Marks, Massachusetts
General Hospital (USA), et al.

Conference 11256: Reporters, Markers,
Dyes, Nanoparticles, and Molecular
Probes for Biomedical Applications XII
Session 4: Fluorescent and

Luminescent Probes

Date and Time: 2/4/20 5:10 PM

Color mapping of collagen spectra
from near-infrared transparency
window lll to the visible spectrum
Paper 11234-56

Author(s): Vivian Wang, Institute for Ultrafast
Spectroscopy and Lasers (USA), et al.
Conference 11234: Optical Biopsy
XVIII: Toward Real-Time Spectroscopic
Imaging and Diagnosis

Session PTues: Posters-Tuesday

Date and Time: 2/4/20 6:00 PM

Minimally invasive photoacoustic
imaging for device guidance and
monitoring of radiofrequency ablation
Paper 11240-58

Author(s): Francis Kalloor Joseph,

Univ. of Twente (Netherlands), et al.
Conference 11240: Photons Plus
Ultrasound: Imaging and Sensing 2020
Session PTue: Posters-Tuesday

Date and Time: 2/4/20 6:00 PM

Wednesday 5 February 2020

Quantitative detection of breast
cancer using confocal fluorescence
polarization imaging

Paper 11234-33

Author(s): Anna N. Yaroslavsky, Univ. of
Massachusetts Lowell (USA), et al.
Conference 11234: Optical Biopsy
XVIII: Toward Real-Time Spectroscopic
Imaging and Diagnosis

Session 12: Optical Histology |

Date and Time: 2/5/20 8:40 AM

Computational super-resolution
microscopy: leveraging noise
models, regularization and sparsity
to achieve highest resolution

Paper 11245-21

Author(s): Jian Xing, Univ. of

Colorado Boulder (USA), et al.
Conference 11245: Three-Dimensional
and Multidimensional Microscopy: Image
Acquisition and Processing XXVII
Session 5: Computational Imaging

Date and Time: 2/5/20 8:50 AM

Quantitative photoacoustic oximetry
using convolutional neural networks
Paper 11240-87

Author(s): Kevin Hoffer-Hawlik, Thayer School
of Engineering at Dartmouth (USA), et al.
Conference 11240: Photons Plus

Ultrasound: Imaging and Sensing 2020
Session 14: Functional, Molecular,

and Quantitative |

Date and Time: 2/5/20 9:00 AM

Rapid label-free computational

staining for cancer histopathology

Paper 11234-41

Author(s): Min Xu, Hunter College (USA), et al.
Conference 11234: Optical Biopsy

XVIII: Toward Real-Time Spectroscopic
Imaging and Diagnosis

Session 14: Optical Histology IlI

Date and Time: 2/5/20 1:40 PM

Hybrid laser platform for
printing 3D multiscale multi-
material hydrogel structures
Paper 11271-22

Author(s): Pranav Soman,
Syracuse Biomaterials Institute,
Syracuse Univ. (USA), et al.
Conference 11271: Laser

3D Manufacturing VII

Session 7: Multi-material Printing
and Laser Cladding

Date and Time: 2/5/20 1:40 PM

Excitation-scan hyperspectral mirror
array system advancements to
hyperspectral imaging applications
Paper 11245-31

Author(s): Marina Parker, Univ. of

South Alabama (USA), et al.

Conference 11245: Three-Dimensional
and Multidimensional Microscopy: Image
Acquisition and Processing XXVII

Session 7: Innovative Methods in Microscopy
Date and Time: 2/5/20 2:20 PM
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TRANSLATIONAL RESEARCH APPLICATIONS

Quantitative assessment of

acute mesenteric ischemia in
preclinical models using laser
speckle contrast imaging (LSCI)
Paper 11234-45

Author(s): So Hyun Nam, Children's
National Health System (USA), et al.
Conference 11234: Optical Biopsy
XVIII: Toward Real-Time Spectroscopic
Imaging and Diagnosis

Session 15: Optical Bioassay Platforms
Date and Time: 2/5/20 3:40 PM

Imaging biomarkers quantify
therapeutic effect in 3D-printed
skin cancer constructs

Paper 11243-54

Author(s): Daniel S. Gareau, The
Rockefeller Univ. (USA), et al.
Conference 11243: Imaging,
Manipulation, and Analysis of
Biomolecules, Cells, and Tissues XVIII
Session 12: Monitoring and
Regenerative Medicine Il

Date and Time: 2/5/20 4:10 PM

Lipid metabolic imaging opens new
avenue for human cancer diagnosis
Paper 11234-49

Author(s): Shuhua Yue, Beihang

Univ. (China), et al.

Conference 11234: Optical Biopsy

XVIII: Toward Real-Time Spectroscopic
Imaging and Diagnosis

Session 15: Optical Bioassay Platforms
Date and Time: 2/5/20 5:00 PM

Super-speed multiphoton
microscopy for mesoscopic
volume imaging with ultra-dense
sampling beyond Nyquist Limit
Paper 11245-38

Author(s): Bhaskar Jyoti Borah, National
Taiwan Univ. (Taiwan), et al.

Conference 11245: Three-Dimensional
and Multidimensional Microscopy: Image
Acquisition and Processing XXVII
Session 8: Fluorescence and

Nonlinear Microscopy

Date and Time: 2/5/20 5:20 PM

Quantification of ex vivo tissue activity
by short and long time-course analysis
of multifunctional OCT signals

Paper 11228-83

Author(s): Ibrahim Abd El-Sadek,

Univ. of Tsukuba (Japan), et al.

Conference 11228: Optical Coherence
Tomography and Coherence Domain
Optical Methods in Biomedicine XXIV
Session 12: Novel Contrast Mechanisms
Date and Time: 2/5/20 5:30 PM

Convolutional neural network (CNN)
based needle-tracking for OCT-guided
cornea “Big Bubble” procedure
Paper 11243-58

Author(s): Ruizhi Zuo, Johns

Hopkins Univ. (USA), et al.

Conference 11243: Imaging,
Manipulation, and Analysis of
Biomolecules, Cells, and Tissues XVIII
Session 13: Bioinformatics

Date and Time: 2/5/20 5:30 PM

Journal of

Medica

Saliency-driven airport detection
via global contrast analysis and
geometric feature extraction
for remote-sensing images
Paper 11299-31

Author(s): Yang Sun, Beijing

Normal Univ. (China), et al.
Conference 11299: Al and

Optical Data Sciences

Session PWed: Posters-Wednesday
Date and Time: 2/5/20 6:00 PM

Maryellen L. Giger, The University of Chicago

SPIE Photonics West 2020 -« spie.org/pw -+ #PhotonicsWest

Editor-in-Chief
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See individual conferences
for locations

3D
PRINTING

SPIE Applications of 3D Printing
2020 highlights papers that
showcase innovative ways to
apply this multidimensional/
multidisciplinary technology.

» Additive Manufacturing
* Selective Laser Melting,

Laser Sintering, Laser
Photopolymerization

* Novel Materials, Protean
Materials, and Laser
Interactions

» Software that Increases
Efficiencies and Speed

* In-situ Sensors or Probes to
Verify and Quantify Additive
Manufacturing Processes in
Real Time

« Conformal Photonics/
Electronics

TRACK CHAIR

Henry Helvajian
The Aerospace Corp. (USA)

3D PRINTING APPLICATIONS

Saturday 1 February 2020

Progress in angle-resolved low-
coherence interferometry for real-time
detection of epithelial dysplasia
Paper 11253-1

Author(s): Zachary A. Steelman,
Duke Univ. (United States), et al.
Conference 11253: Biomedical
Applications of Light Scattering X
Session 1: Cancer Detection

and Characterization

Date and Time: 2/1/20 8:00 AM

Laser induced forward transfer as
a tool for precise bioprinting

Paper 11270-1

Author(s): loanna Zergioti, National
Technical Univ. of Athens (Greece), et al.
Conference 11270: Frontiers in
Ultrafast Optics: Biomedical, Scientific,
and Industrial Applications XX

Session 1: Biomedical Applications

for Ultrafast Lasers

Date and Time: 2/1/20 8:10 AM

Combined OCT and angle-resolved
low-coherence interferometry using
endoscope-coupled paddle probe
Paper 11214-3

Author(s): Kengyeh K. Chu, Duke

Univ. (United States), et al.

Conference 11214: Endoscopic
Microscopy XV

Session 1: Gastroenterology

Date and Time: 2/1/20 9:00 AM

Development on Utah optrode
array for efficient neural stimulation
and recording device

Paper 11227-5

Author(s): Steve Blair, The Univ. of

Utah (United States), et al.

Conference 11227: Optogenetics

and Optical Manipulation 2020

Session 2: Optogenetics |

Date and Time: 2/1/20 10:30 AM

Nanofluidics fabricated by femtosecond
laser 3D processing for mechanism
study of cancer cell metastasis
Paper 11270-6

Author(s): Koji Sugioka, RIKEN Ctr. for
Advanced Photonics (Japan), et al.
Conference 11270: Frontiers in

Ultrafast Optics: Biomedical, Scientific,
and Industrial Applications XX

Session 2: Ultrafast Lasers for

the Manipulation of Cells

Date and Time: 2/1/20 10:30 AM

Femtosecond laser induced
densification within cell-laden
hydrogels results in cellular alignment
Paper 11270-7

Author(s): Zheng Xiong, Syracuse
Biomaterials Institute (United States), et al.
Conference 11270: Frontiers in

Ultrafast Optics: Biomedical, Scientific,
and Industrial Applications XX

Session 2: Ultrafast Lasers for

the Manipulation of Cells

Date and Time: 2/1/20 11:00 AM

Prototype of three-dimensional-
printing-based vaginal endoscope
Paper 11231-9

Author(s): Myoungjae Jun,

Osaka Univ. (Japan), et al.

Conference 11231: Design and Quality
for Biomedical Technologies XIII
Session 2: Device Design

Date and Time: 2/1/20 11:50 AM

A laser scanning based 3D object
sensing method using multiple
frequencies modulation

Paper 11293-9

Author(s): InGyu Jang, KAIST

(Korea, Republic of), et al.
Conference 11293: MOEMS and
Miniaturized Systems XIX

Session 2: LIDAR

Date and Time: 2/1/20 11:50 AM

Optical mapping of effective brain
networks during the tangram task
Paper 11225-7

Author(s): Zhen Yuan, Univ. of

Macau (Macao, China), et al.

Conference 11225: Clinical and
Translational Neurophotonics 2020
Session 3: Optical Spectroscopy: Clinical
Date and Time: 2/1/20 1:10 PM

Simultaneous multiplane imaging with
reverberation multiphoton microscopy
Paper 11250-9

Author(s): Jerome Mertz, Boston

Univ. (United States), et al.

Conference 11250: High-Speed Biomedical
Imaging and Spectroscopy V

Session 3: High-Throughput Microscopy
Date and Time: 2/1/20 1:30 PM

Dynamic pattern generation by
singlemode fibers for endoscopic
3D measurement systems

Paper 11293-13

Author(s): Silvio Pulwer, Technische
Hochschule Wildau (Germany), et al.
Conference 11293: MOEMS and
Miniaturized Systems XIX

Session 3: Novel Optical Devices
IDate and Time: 2/1/20 3:10 PM

Quantitative assessment of the three-
dimensional microarchitecture of

the human vocal fold using optical
coherence tomography, two-photon
excitation fluorescence microscopy,
and second harmonic generation
Paper 11213-16

Author(s): Fouzi Benboujja, Harvard
Medical School (United States), et al.
Conference 11213: Imaging, Therapeutics,
and Advanced Technology in Head and
Neck Surgery and Otolaryngology 2020
Session 5: Combining Novel

Imaging Technology for Functional
Assessment and Therapy Guidance

in Upper and Lower Airways

Date and Time: 2/1/20 3:50 PM
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3D PRINTING APPLICATIONS

Fluorescence molecular tomography
based on machine-learning

strategy for tracer visualization
Paper 11219-16

Author(s): Hui Meng, Institute of
Automation (China), et al.

Conference 11219: Visualizing and
Quantifying Drug Distribution in Tissue IV
Session 4: Advanced Methods in

Drug Detection and Imaging

Date and Time: 2/1/20 4:00 PM

Evaluation of FFF 3D printed
features using OCT

Paper 11270-16

Author(s): Marcus Paulo Raele,
Instituto de Pesquisas Energéticas
e Nucleares (Brazil), et al.
Conference 11270: Frontiers in
Ultrafast Optics: Biomedical, Scientific,
and Industrial Applications XX
Session 4: Ultrafast Laser

Imaging and Diagnostic

Date and Time: 2/1/20 4:00 PM

Identifying optical analogs to
MRI Gd-contrast using whole-
body hyperspectral cryo-
fluorescence imaging

Paper 11219-17

Author(s): Brook K. Byrd, Dartmouth
College (United States), et al.
Conference 11219: Visualizing and
Quantifying Drug Distribution in Tissue IV
Session 4: Advanced Methods in
Drug Detection and Imaging

Date and Time: 2/1/20 4:20 PM

Sunday 2 February 2020

Harnessing femtosecond laser
filaments for nano-structuring
of "Lab-in-Fibre" sensors and
"Spectrometer-in-Fibre" microsystems
Paper 11292-1

Author(s): Peter R. Herman, Univ.
of Toronto (Canada), et al.
Conference 11292: Advanced
Fabrication Technologies for Micro/
Nano Optics and Photonics XIlI
Session 1: Microoptics: Sensors
and Concentrators

Date and Time: 2/2/20 8:10 AM

Laser fabrication inside birefringent
crystals with aberration correction
Paper 11270-23

Author(s): Patrick S. Salter, Univ. of
Oxford (United Kingdom), et al.
Conference 11270: Frontiers in
Ultrafast Optics: Biomedical, Scientific,
and Industrial Applications XX

Session 5: Ultrafast Laser
Micro/Nano-machining

Date and Time: 2/2/20 8:30 AM

120 SPIE Photonics West 2020

Light-sheet microscopy using
MEMS and active optics for 3D
image acquisition control

Paper 11293-21

Author(s): Spyridon Bakas, Univ. of
Strathclyde (United Kingdom), et al.
Conference 11293: MOEMS and
Miniaturized Systems XIX

Session 5: Imaging

Date and Time: 2/2/20 8:30 AM

Fabrication and replication of high
efficiency blazed gratings with
grayscale electron beam lithography
and UV nanoimprint lithography
Paper 11292-3

Author(s): Marie-Aline Mattelin, Ctr. for
Microsystems Technology (Belgium), et al.
Conference 11292: Advanced

Fabrication Technologies for Micro/

Nano Optics and Photonics XIII

Session 1: Microoptics: Sensors

and Concentrators

Date and Time: 2/2/20 9:00 AM

Combining infrared neuromodulation
(IRN) with isotonic glucose solution
to lower the IR dose requirement
Paper 11227-26

Author(s): Jungi Zhuo, Case Western
Reserve Univ. (United States), et al.
Conference 11227: Optogenetics

and Optical Manipulation 2020

Session 6: INS |

Date and Time: 2/2/20 9:40 AM

Testing trichomes designs

of 3D microstructures using
multiphoton polymerization:
Toward hydrophobic surfaces
Paper 11269-11

Author(s): Areti Mourka, Foundation
for Research and Technology-

Hellas (Greece), et al.

Conference 11269: Synthesis and
Photonics of Nanoscale Materials XVII
Session 3: Synthesis and Diagnostics
of Nanoscale Materials |

Date and Time: 2/2/20 9:50 AM

Comparison of 3D-printed phantoms for
testing cerebral oximeter performance
Paper 11231-23

Author(s): Ali Afshari, U.S. Food and Drug
Administration (United States), et al.
Conference 11231: Design and Quality

for Biomedical Technologies XlII

Session 6: Standardization:

Phantoms and Metrology

Date and Time: 2/2/20 11:20 AM

Optical tweezers for micro-

and nano-assembly

Paper 11292-8

Author(s): Jeffrey E. Melzer, Wyant College
of Optical Sciences (United States), et al.
Conference 11292: Advanced

Fabrication Technologies for Micro/

Nano Optics and Photonics Xl

Session 2: Plasmonics

Date and Time: 2/2/20 11:30 AM

spie.org/pw + #PhotonicsWest

Fabricating millifluidic devices for SAXS/
WAXS beamlines using 3D printing

Paper 11235-18

Author(s): Cate O'Brien, The Univ. of

Sheffield (United Kingdom), et al.

Conference 11235: Microfluidics, BioMEMS,
and Medical Microsystems XVIII

Session 5: Manufacturing Il

Date and Time: 2/2/20 2:10 PM

Nanoscale light management with 3D
scanning near-field optical microscopy
for optoelectronics material design
Paper 11269-17

Author(s): Giovanni Fanchini,

Western Univ. (Canada), et al.

Conference 11269: Synthesis and
Photonics of Nanoscale Materials XVII
Session 5: Synthesis and Diagnostics

of Nanoscale Materials Il

Date and Time: 2/2/20 2:10 PM

A novel gravity valve and its application
in a 3D printed centrifugal fluidic-
system for solid phase extraction (SPE)
Paper 11235-19

Author(s): Wanjun Wang, Louisiana

State Univ. (United States), et al.

Conference 11235: Microfluidics, BioMEMS,
and Medical Microsystems XVIII

Session 5: Manufacturing Il

Date and Time: 2/2/20 2:30 PM

Dual-arm robotic system

for 3D biofabrication

Paper 11235-20

Author(s): Charlotte Hauser, King

Abdullah Univ. of Science and

Technology (Saudi Arabia), et al.
Conference 11235: Microfluidics, BioMEMS,
and Medical Microsystems XVIII

Session 5: Manufacturing Il

Date and Time: 2/2/20 2:50 PM

Multiphoton 3D laser printing of
nanoporous architectures

Paper 11292-16

Author(s): Frederik Mayer, Karlsruher
Institut fUr Technologie (Germany), et al.
Conference 11292: Advanced
Fabrication Technologies for Micro/
Nano Optics and Photonics XIlI
Session 4: Novel Materials

Date and Time: 2/2/20 4:30 PM

A 3D actuator for laser
scanning endoscopy

Paper 11293-26

Author(s): Oguz Gurcuoglu, Istanbul
Technical Univ. (Turkey), et al.
Conference 11293: MOEMS and
Miniaturized Systems XIX

Session 6: Endoscopic Microscopy:
Joint Session with 11214 and 11293
Date and Time: 2/2/20 4:30 PM
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AgNP-decorated 3D nano-bowl
structures for SERS detection
of urea and exosomes

Paper 11254-18

Author(s): Juanjuan Liu, McGill
Univ. (Canada), et al.

Conference 11254: Nanoscale
Imaging, Sensing, and Actuation for
Biomedical Applications XVII
Session 2: Nanoscale Imaging |
Date and Time: 2/2/20 5:20 PM

Safe puncture optimized tool (SPOT)
to safely inject clot-dissolving

drug into the retinal vein

Paper 11218-87

Author(s): Andrea Lovera, FEMTOprint
SA (Switzerland), et al.

Conference 11218: Ophthalmic
Technologies XXX

Session PSun: Posters-Sunday

Date and Time: 2/2/20 5:30 PM

Optical parameter scans of scattering
media using multispectral spatial
frequency domain imaging under a
curvilinear coordinates system

Paper 11253-20

Author(s): Jose E. Calderon, Univ. de Puerto
Rico Mayaguez (United States), et al.
Conference 11253: Biomedical
Applications of Light Scattering X

Session PSun: Posters-Sunday

Date and Time: 2/2/20 5:30 PM

Monday 3 February 2020

25 plane multifocus microscopy

for fast and live 3D imaging

Paper 11226-1

Author(s): Sara Abrahamsson, Univ. of
California, Santa Cruz (United States), et al.
Conference 11226: Neural

Imaging and Sensing 2020

Session 1: Microscopy |

Date and Time: 2/3/20 8:20 AM

Recent advances in 3D printing of
pure proteinaceous microstructures
by femtosecond laser direct write
Paper 11268-1

Author(s): Daniela Serien,

RIKEN (Japan), et al.

Conference 11268: Laser-based

Micro- and Nanoprocessing XIV

Session 1: Microfluidics and Medical Micro
Systems: Joint Session with 11235 and 11268
Date and Time: 2/3/20 9:00 AM

Laser welding of silica glass fibre:
Enabling robust Bragg grating sensing
for high temperature environment
Paper 11270-49

Author(s): Oleg Vorobyev, Univ.

of Toronto (Canada), et al.

Conference 11270: Frontiers in

Ultrafast Optics: Biomedical, Scientific,

and Industrial Applications XX

Session 9: 3D Ultrafast Laser Microfabrication
Date and Time: 2/3/20 9:50 AM

3D PRINTING APPLICATIONS

3D-printed, low-cost, lightweight
optomechanics for a compact, low-
power solid state amplifier system
Paper 11261-4

Author(s): Fabian Kranert, Laser Zentrum
Hannover e.V. (Germany), et al.
Conference 11261: Components and
Packaging for Laser Systems VI

Session 1: Advanced Laser

Packaging Solutions

Date and Time: 2/3/20 11:40 AM

Approaching two-photon excitation
microscopy from PCM2000 confocal

to PRISM image scanning system.
Paper 11244-30

Author(s): Alberto Diaspro, Istituto

Italiano di Tecnologia (ltaly), et al.
Conference 11244: Multiphoton Microscopy
in the Biomedical Sciences XX

Session 7: Technology and In Vivo Imaging Il
Date and Time: 2/3/20 1:15 PM

Applications of liquid

crystals in brain study

Paper 11303-1

Author(s): Tigran Galstian, Ctr. d'optique,
photonique et laser (Canada), et al.
Conference 11303: Emerging Liquid
Crystal Technologies XV

Session 1: Liquid Crystal Lenses

and Microlens Arrays

Date and Time: 2/3/20 1:30 PM

Robust 4D wavefront control through
coherent fiber bundles for lensless
endoscopy and optical tweezing
Paper 11248-28

Author(s): Jirgen Czarske, TU

Dresden (Germany), et al.

Conference 11248: Adaptive Optics and
Wavefront Control for Biological Systems VI
Session 7: Endoscopy and

Multimode Fiber Imaging Il

Date and Time: 2/3/20 1:50 PM

Using fNIRS to study the brain
activation and networks associated
with Chinese character recognition
Paper 11226-11

Author(s): Zhen Yuan, Univ. of

Macau (Macao, China), et al.
Conference 11226: Neural

Imaging and Sensing 2020

Session 3: Human Brain

Date and Time: 2/3/20 2:20 PM

Structural remodeling of fibrillar
collagens in posterior tibial
tendinopathy in three dimensional
space identified using multiphoton and
second harmonic generation imaging
Paper 11243-14

Author(s): Thomas Abraham, Penn State
College of Medicine (United States), et al.
Conference 11243: Imaging,
Manipulation, and Analysis of
Biomolecules, Cells, and Tissues XVIII
Session 3: Functional Imaging Il

Date and Time: 2/3/20 3:00 PM

172 nm patterning of optical
components on polymers
Paper 11292-28

Author(s): Andrey E. Mironov, Univ.
of lllinois (United States), et al.
Conference 11292: Advanced
Fabrication Technologies for Micro/
Nano Optics and Photonics XIlI
Session 6: Large Area Optics

Date and Time: 2/3/20 3:10 PM

Test-objects and phantoms for
characterization and optimization
of hybrid 3D PA-US systems
Paper 11240-47

Author(s): Maura Dantuma, Univ.

of Twente (Netherlands), et al.
Conference 11240: Photons Plus
Ultrasound: Imaging and Sensing 2020
Session 9: Phantoms and
Standardization Activities

Date and Time: 2/3/20 4:00 PM

Two-photon polymerisation

with anisotropic materials

Paper 11292-30

Author(s): Patrick S. Salter, Univ. of
Oxford (United Kingdom), et al.
Conference 11292: Advanced

Fabrication Technologies for Micro/

Nano Optics and Photonics XIlI

Session 7: DLW: Sensing and Waveguides
Date and Time: 2/3/20 4:30 PM

Directed assembly of 3D nanophotonic
systems from building blocks

Paper 11289-10

Author(s): Euan McLeod, James

C. Wyant College of Optical

Sciences (United States), et al.

Conference 11289: Photonic and Phononic
Properties of Engineered Nanostructures X
Session 3: Photonic Crystals

Date and Time: 2/3/20 4:40 PM

Direct laser writing of waveguides
using the exposure dependent
polymerization of IP-Dip

Paper 11292-31

Author(s): Christina Jorg, Technische
Univ. Kaiserslautern (Germany), et al.
Conference 11292: Advanced
Fabrication Technologies for Micro/
Nano Optics and Photonics XIlI
Session 7: DLW: Sensing and Waveguides
Date and Time: 2/3/20 5:00 PM

Ultrapure plasmonic chain-like gold
nanoparticle-enhanced multimodal
photoacoustic microscopy and
optical coherence tomography

for the identification of choroidal
neovascularization in living rabbits
Paper 11240-138

Author(s): Van Phuc Nguyen,

Univ. of Michigan-Kellogg Eye

Ctr. (United States), et al.

Conference 11240: Photons Plus
Ultrasound: Imaging and Sensing 2020
Session PMon: Posters-Monday

Date and Time: 2/3/20 5:30 PM
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3D PRINTING APPLICATIONS

3D printed diffraction phase microscope
with low-coherent radiation for
quantitative phase imaging

Paper 11249-75

Author(s): Nikolay V. Petrov, ITMO

Univ. (Russian Federation), et al.

Conference 11249: Quantitative

Phase Imaging VI

Session PMon: Posters-Monday

Date and Time: 2/3/20 5:30 PM

3D printed portable holographic
microscope for biomedical particle
ensemble investigations

Paper 11251-97

Author(s): Nikolay V. Petrov, ITMO

Univ. (Russian Federation), et al.
Conference 11251: Label-free Biomedical
Imaging and Sensing (LBIS) 2020
Session PMon: Posters-Monday

Date and Time: 2/3/20 5:30 PM

Low-cost glucose biosensor
fabricated by a photosensitive

resin that features nanoparticles
Paper 11254-48

Author(s): José V. Guzman-Gonzalez, Univ.
Auténoma de Nuevo Ledn (Mexico), et al.
Conference 11254: Nanoscale

Imaging, Sensing, and Actuation for
Biomedical Applications XVII

Session PMon: Posters-Monday

Date and Time: 2/3/20 5:30 PM

Tuesday 4 February 2020

3D printed micro-optics: Millimeter
size, multiple materials, and combining
refractive and diffractive imaging
leads to novel functionalities

Paper 11292-34

Author(s): Harald Giessen, Univ.
Stuttgart (Germany), et al.

Conference 11292: Advanced
Fabrication Technologies for Micro/
Nano Optics and Photonics XIlI
Session 9: DLW: Microoptics

and Metals: Joint Session with
Conferences 11271 and 11292

Date and Time: 2/4/20 8:20 AM

Fabrication and characterization
of 3D silver micro-structures
Paper 11292-35

Author(s): Erik Hagen Waller, Technische
Univ. Kaiserslautern (Germany), et al.
Conference 11292: Advanced
Fabrication Technologies for Micro/
Nano Optics and Photonics XIlI
Session 9: DLW: Microoptics

and Metals: Joint Session with
Conferences 11271 and 11292

Date and Time: 2/4/20 9:10 AM

SPIE Photonics West 2020

High-throughput fabrication of right-
angle prism mirrors with selective
metalization by two-step 3D printing
and computer vision alignment
Paper 11292-36

Author(s): Andrea Bertoncini, King
Abdullah Univ. of Science and
Technology (Saudi Arabia), et al.
Conference 11292: Advanced
Fabrication Technologies for Micro/
Nano Optics and Photonics Xl

Session 9: DLW: Microoptics

and Metals: Joint Session with
Conferences 11271 and 11292

Date and Time: 2/4/20 9:30 AM

Scalable fabrication of nano-
architected materials using 3D
interference lithography with
metasurfaces at visible wavelengths
Paper 11289-18

Author(s): Phillippe Pearson,

Caltech (United States), et al.

Conference 11289: Photonic and Phononic
Properties of Engineered Nanostructures X
Session 4: Photonic Metasurfaces |

Date and Time: 2/4/20 9:50 AM

Challenges and opportunities

for occlusion-capable optical
see-through head-mounted
displays for augmented reality
Paper 11299-4

Author(s): Hong Hua, James C. Wyant College
of Optical Sciences (United States), et al.
Conference 11299: Al and

Optical Data Sciences

Session 2: AR/VR Sciences I

Date and Time: 2/4/20 10:30 AM

Three-dimensional partial

coherent holography by a

digital micro-mirror device

Paper 11245-6

Author(s): Yi Xue, Univ. of California,
Berkeley (United States), et al.
Conference 11245: Three-Dimensional
and Multidimensional Microscopy: Image
Acquisition and Processing XXVII
Session 2: lllumination and Optical Coherence
Date and Time: 2/4/20 10:40 AM

Rapid multi-focus multi-photon three-
dimensional laser micro-printing

Paper 11271-2

Author(s): Vincent Hahn, Karlsruher Institut
fur Technologie (Germany), et al.
Conference 11271: Laser

3D Manufacturing VI

Session 2: DLW: High Speed Printing: Joint
Session with Conferences 11271 and 11292
Date and Time: 2/4/20 10:40 AM

Two-photon grayscale lithography
Paper 11292-38

Author(s): Yann Tanguy, Nanoscribe

GmbH (Germany), et al.

Conference 11292: Advanced

Fabrication Technologies for Micro/

Nano Optics and Photonics XIII

Session 10: DLW: High Speed Printing: Joint
Session with Conferences 11271 and 11292
Date and Time: 2/4/20 11:10 AM

spie.org/pw + #PhotonicsWest

Stable fiber-based polarization sensitive
optical coherence tomography/
optical microangiography system
for simultaneous birefringent

and microvascular imaging

Paper 11228-39

Author(s): Peijun Tang, Univ. of
Washington (United States), et al.
Conference 11228: Optical Coherence
Tomography and Coherence Domain
Optical Methods in Biomedicine XXIV
Session 6: Clinical Applications

Date and Time: 2/4/20 11:30 AM

Digitally designed holographic optical
elements for large-size light field display
Paper 11305-21

Author(s): Boaz Jessie Jackin, National
Institute of Information and Communications
Technology (Japan), et al.

Conference 11305: Ultra-High-

Definition Imaging Systems IlI

Session 5: Display I

Date and Time: 2/4/20 11:30 AM

Impact of massive parallelization

on two-photon absorption

micro- and nanofabrication

Paper 11271-4

Author(s): Fabian Hilbert, Multiphoton
Optics GmbH (Germany), et al.

Conference 11271: Laser

3D Manufacturing VI

Session 2: DLW: High Speed Printing: Joint
Session with Conferences 11271 and 11292
Date and Time: 2/4/20 11:50 AM

High-resolution holographic display
system by holographic printer with
UHD spatial light modulator

Paper 11305-22

Author(s): Jinsoo Jeong, Seoul National
Univ. (Korea, Republic of), et al.
Conference 11305: Ultra-High-
Definition Imaging Systems IlI

Session 5: Display I

Date and Time: 2/4/20 11:55 AM

High-speed single-photon 3D
nanolithography by controlling
polymerization inhibition

Paper 11271-5

Author(s): Liang Pan, Purdue

Univ. (United States), et al.

Conference 11271: Laser

3D Manufacturing VII

Session 2: DLW: High Speed Printing: Joint
Session with Conferences 11271 and 11292
Date and Time: 2/4/20 12:10 PM

Industrial use of high

precision 3D printing

Paper 11271-6

Author(s): Benedikt Stender, Multiphoton
Optics GmbH (Germany), et al.
Conference 11271: Laser

3D Manufacturing VI

Session 3: 3D Micro-nano Printing

I: Multi-photon Polymerization

Date and Time: 2/4/20 2:00 PM
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Single-shot surface 3-D imaging
by optical coherence visibility
Paper 11245-12

Author(s): Jian Xu, Caltech

(United States), et al.

Conference 11245: Three-Dimensional
and Multidimensional Microscopy: Image
Acquisition and Processing XXVII
Session 3: Multidimensional Image
Reconstruction and Analysis

Date and Time: 2/4/20 2:10 PM

Towards the improvement
of axial resolution: 4Pi
multiphoton polymerization
Paper 11271-7

Author(s): Titas Ti¢kanas, Vilnius
Univ. (Lithuania), et al.
Conference 11271: Laser

3D Manufacturing VII

Session 3: 3D Micro-nano Printing
I: Multi-photon Polymerization
Date and Time: 2/4/20 2:30 PM

Curing subpixel structures for high-
resolution printing of translucent
materials using standard DLP-projectors
Paper 11294-7

Author(s): Yannick Bauckhage,
Hochschule Aalen - Technik und
Wirtschaft (Germany), et al.

Conference 11294: Emerging

Digital Micromirror Device Based
Systems and Applications XII

Session 3: Advanced Manufacturing
using a DMD or other SLM: Joint
Session with 11292 and 11294

Date and Time: 2/4/20 2:30 PM

Optical and structural properties of
3D-printed plasmonic nanowires with
dynamically tunable nano-gap size
Paper 11276-12

Author(s): Jong-Min Lee, Pusan National
Univ. (Korea, Republic of), et al.
Conference 11276: Optical
Components and Materials XVII

Session 3: Plasmonic Devices

and Technologies

Date and Time: 2/4/20 2:40 PM

Using optical tweezers and
two-photon polymerization to
assemble microspheres

Paper 11271-8

Author(s): Samira Chizari, Univ. of California,
Los Angeles (United States), et al.
Conference 11271: Laser

3D Manufacturing VI

Session 3: 3D Micro-nano Printing
I: Multi-photon Polymerization
Date and Time: 2/4/20 2:50 PM

3D PRINTING APPLICATIONS

Effects of post curing on

3D printed DOEs

Paper 11294-8

Author(s): Manuel Rank, Hochschule Aalen
- Technik und Wirtschaft (Germany), et al.
Conference 11294: Emerging

Digital Micromirror Device Based
Systems and Applications XII

Session 3: Advanced Manufacturing
using a DMD or other SLM: Joint
Session with 11292 and 11294

Date and Time: 2/4/20 2:50 PM

Machine Learning predicts printing
parameters for multi-photon
polymerization three-dimensional
direct laser writing (3D-DLW)
Paper 11271-9

Author(s): Areti Mourka, Foundation
for Research and Technology-

Hellas (Greece), et al.

Conference 11271: Laser

3D Manufacturing VII

Session 3: 3D Micro-nano Printing

I: Multi-photon Polymerization

Date and Time: 2/4/20 3:10 PM

Data reduction for terabytes-scale brain
wide neuron images via deep learning
Paper 11226-33

Author(s): Qing Huang, Wuhan

National Research Ctr. for

Optoelectronics (China), et al.

Conference 11226: Neural

Imaging and Sensing 2020

Session 8: Novel Techniques |

Date and Time: 2/4/20 3:30 PM

Projection two-photon lithography
for rapid 3D nanoprinting

Paper 11271-10

Author(s): Paul Somers, Purdue

Univ. (United States), et al.

Conference 11271: Laser

3D Manufacturing VII

Session 3: 3D Micro-nano Printing

I: Multi-photon Polymerization

Date and Time: 2/4/20 3:30 PM

High throughput LIFT printing
of electric circuitry

Paper 11271-11

Author(s): Sharona Cohen,
Orbotech Ltd. (Israel), et al.
Conference 11271: Laser

3D Manufacturing VII

Session 4: 3D Micro-nano
Printing II: Forward Transfer

Date and Time: 2/4/20 4:20 PM

Single low-NA objective
counterpropagating optical traps
enabled by 3D-printed mirrors
Paper 11297-16

Author(s): Carlo Liberale, King
Abdullah Univ. of Science and
Technology (Saudi Arabia), et al.
Conference 11297: Complex

Light and Optical Forces XIV
Session 4: Optical Fields and Forces
Date and Time: 2/4/20 4:20 PM

Amplitude-modulated continuous-
wave laser scanner employing
adaptive gain control for avoidance
of receiver saturation

Paper 11287-8

Author(s): Chao Zhang, The Univ.

of Tokyo (Japan), et al.

Conference 11287: Photonic
Instrumentation Engineering VII
Session 2: Light Sources in

Photonic Instrumentation

Date and Time: 2/4/20 4:40 PM

Ultrafast multi-focus 3D printing based
on a digital micro-mirror device

Paper 11292-41

Author(s): Wengi Ouyang, The Chinese Univ.
of Hong Kong (Hong Kong, China), et al.
Conference 11292: Advanced

Fabrication Technologies for Micro/

Nano Optics and Photonics XIlI

Session 12: 3D Lithography with

DMD and SLM Devices: Joint

Session with 11292 and 11294

Date and Time: 2/4/20 4:40 PM

Micro-continuous liquid interface
production 3D printing of customized
optical components in minutes
Paper 11292-43

Author(s): Rihan Hai, Northwestern
Univ. (United States), et al.
Conference 11292: Advanced
Fabrication Technologies for Micro/
Nano Optics and Photonics XIlI
Session 12: 3D Lithography with
DMD and SLM Devices: Joint
Session with 11292 and 11294

Date and Time: 2/4/20 5:20 PM

Laser-induced forward transfer
and reduction of graphene

oxide in silk fibroin

Paper 11268-61

Author(s): Cleber R. Mendonca, Instituto
de Fisica de Sao Carlos (Brazil), et al.
Conference 11268: Laser-based

Micro- and Nanoprocessing XIV
Session PTue: Posters-Tuesday

Date and Time: 2/4/20 6:00 PM

Dynamic voxel size tuning
for direct laser writing

Paper 11268-76

Author(s): Titas Ti¢kdnas, Vilnius
Univ. (Lithuania), et al.
Conference 11268: Laser-based
Micro- and Nanoprocessing XIV
Session PTue: Posters-Tuesday
Date and Time: 2/4/20 6:00 PM

Pseudo random micro lens array
manufacturing with using two-
photon polymerization technology
Paper 11268-78

Author(s): Eunsong Oh, YNG Optics,
Inc. (Korea, Republic of), et al.
Conference 11268: Laser-based
Micro- and Nanoprocessing XIV
Session PTue: Posters-Tuesday

Date and Time: 2/4/20 6:00 PM
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3D PRINTING APPLICATIONS

Cooper absorption coefficient
Paper 11271-40
Author(s): Susumu Kato, National

Institute of Advanced Industrial Science

and Technology (Japan), et al.
Conference 11271: Laser

3D Manufacturing VI

Session PTue: Posters-Tuesday
Date and Time: 2/4/20 6:00 PM

Fabrication of tunable and
wearable strain sensor for
adjusting photo-polymerization
Paper 11271-43

Author(s): Tae Seung Hwang, Kyungpook
National Univ. (Korea, Republic of), et al.

Conference 11271: Laser

3D Manufacturing VII

Session PTue: Posters-Tuesday
Date and Time: 2/4/20 6:00 PM

Meso-optical elements printed
via 3D laser lithography

Paper 11271-45

Author(s): Linas Jonusauskas,
Femtika UAB (Lithuania), et al.
Conference 11271: Laser

3D Manufacturing VII

Session PTue: Posters-Tuesday
Date and Time: 2/4/20 6:00 PM

Wednesday 5 February 2020

3D-printed multi-layered soft
actuators with embedded photo-
responsive molecules

Paper 11277-1

Author(s): Andrea Camposeo, Istituto
Nanoscienze (ltaly), et al.

Conference 11277: Organic Photonic
Materials and Devices XXII

Session 1: 3D Printing

Date and Time: 2/5/20 8:00 AM

Additive manufacturing of a
ceramic micro-tool by two-
photon polymerization of a low-
shrinkage pre-ceramic polymer
Paper 11277-2

Author(s): Georgia Konstantinou,
Ecole Polytechnique Fédérale de
Lausanne (Switzerland), et al.
Conference 11277: Organic Photonic
Materials and Devices XXII

Session 1: 3D Printing

Date and Time: 2/5/20 8:25 AM

Sampling requirements and

visual artifacts of head-

mounted light-field displays

Paper 11304-2

Author(s): Hong Hua, Wyant College of
Optical Sciences (United States), et al.
Conference 11304: Advances

in Display Technologies X

Session 1: AR and VR Displays

Date and Time: 2/5/20 8:40 AM

Can one 3D print a laser?

Paper 11277-3

Author(s): Andreas Heinrich,
Hochschule Aalen - Technik und
Wirtschaft (Germany), et al.
Conference 11277: Organic Photonic
Materials and Devices XXII

Session 1: 3D Printing

Date and Time: 2/5/20 8:45 AM

Freeform optics design for
Raman spectroscopy

Paper 11287-10

Author(s): Tobias Grabe, Leibniz

Univ. Hannover (Germany), et al.
Conference 11287: Photonic
Instrumentation Engineering VIl
Session 3: Design, Development, and
Fabrication of Photonic Instruments
Date and Time: 2/5/20 8:50 AM

Metal 3D printing: Process validation
for high-requirement applications
Paper 11271-15

Author(s): Eric Utley, Protolabs

(United States), et al.

Conference 11271: Laser

3D Manufacturing VII

Session 5: Powder-bed SLM Metal Printing |
Date and Time: 2/5/20 9:00 AM

Additive manufactured organic
light-emitting diodes

Paper 11277-4

Author(s): Christian Eder, Zentrum fur
Optische Technologien, Hochschule Aalen
- Technik und Wirtschaft (Germany), et al.
Conference 11277: Organic Photonic
Materials and Devices XXII

Session 1: 3D Printing

Date and Time: 2/5/20 9:05 AM

940nm 400mW transverse single-mode
laser diode with RISA structure

Paper 11301-33

Author(s): Jeong-Geun Kwak,

Quantum Semiconductor International

Inc. (Korea, Republic of), et al.

Conference 11301: Novel In-Plane
Semiconductor Lasers XIX

Session 7: Photonic Bandgap and Microcavity
Date and Time: 2/5/20 9:10 AM

Laser powder bed fusion process
sensitivity analysis through
meso-scale modelling

Paper 11271-16

Author(s): Sankhya Mohanty, Technical

Univ. of Denmark (Denmark), et al.
Conference 11271: Laser

3D Manufacturing VII

Session 5: Powder-bed SLM Metal Printing |
Date and Time: 2/5/20 9:20 AM

Optical analysis of a 3D-printed
photoluminescent chip

Paper 11277-5

Author(s): Sangeetha Suresh Nair,
Hochschule Aalen - Technik und
Wirtschaft (Germany), et al.
Conference 11277: Organic Photonic
Materials and Devices XXII

Session 2: Photo Excitations

Date and Time: 2/5/20 9:25 AM

SPIE Photonics West 2020 -« spie.org/pw -+ #PhotonicsWest

Multifrequency-swept optical coherence
microscopy for full-field in-vivo
intracochlear vibration measurement
Paper 11228-61

Author(s): Samuel Choi, Niigata

Univ. (Japan), et al.

Conference 11228: Optical Coherence
Tomography and Coherence Domain
Optical Methods in Biomedicine XXIV
Session 9: Full Field OCT

Date and Time: 2/5/20 9:30 AM

Multi-laser fusion process with pre-
heating for additive manufacturing
Paper 11271-17

Author(s): Philipp Wagenblast,

TRUMPF Laser- und Systemtechnik

GmbH (Germany), et al.

Conference 11271: Laser

3D Manufacturing VII

Session 5: Powder-bed SLM Metal Printing |
Date and Time: 2/5/20 9:40 AM

3D analysis of the spatial relationships
of collagen and nerves in adipose tissue
using the Metric Space Technique.
Paper 11245-24

Author(s): Karissa Tilbury, The Univ.

of Maine (United States), et al.

Conference 11245: Three-Dimensional

and Multidimensional Microscopy: Image
Acquisition and Processing XXVII

Session 5: Computational Imaging

Date and Time: 2/5/20 9:50 AM

Additive manufacturing

with green disk lasers

Paper 11271-18

Author(s): Philipp Wagenblast,

TRUMPF Laser- und Systemtechnik

GmbH (Germany), et al.

Conference 11271: Laser

3D Manufacturing VII

Session 6: Powder-bed SLM Metal Printing Il
Date and Time: 2/5/20 10:30 AM

Laser power controlling in

SLM: Key point for non-

conventional alloy fabrication

Paper 11271-19

Author(s): Mehdi Dadras, CSEM

SA (Switzerland), et al.

Conference 11271: Laser

3D Manufacturing VIl

Session 6: Powder-bed SLM Metal Printing Il
Date and Time: 2/5/20 11:00 AM

A study for accelerating the speed
of all-in-focus image processing
Paper 11245-27

Author(s): Lihui Wang, Guangdong
Institute of Semiconductor Industrial
Technology (China), et al.

Conference 11245: Three-Dimensional
and Multidimensional Microscopy: Image
Acquisition and Processing XXVII
Session 6: Extended Depth

of Focus Microscopy

Date and Time: 2/5/20 11:20 AM
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Measurement of energy transfer
and balance in a scanned
laser-induced melt pool

Paper 11271-20

Author(s): David Deisenroth,
National Institute of Standards and
Technology (United States), et al.
Conference 11271: Laser

3D Manufacturing VI

Session 6: Powder-bed SLM Metal Printing Il
Date and Time: 2/5/20 11:20 AM

Universal picometer interferometry
unveils ultra-precise devices from scrap
Paper 11267-37

Author(s): Pooja Munjal, Indian

Institute of Science Education and
Research Mohali (India), et al.

Conference 11267: Laser Applications

in Microelectronic and Optoelectronic
Manufacturing (LAMOM) XXV

Session 9: Modelling and Process Control
Date and Time: 2/5/20 11:20 AM

Material characterization of
production additively manufactured
SiC for multifunction application
Paper 11273-10

Author(s): Jonathan W. Arenberg,
Northrop Grumman Aerospace
Systems (United States), et al.
Conference 11273: High-Power Laser
Materials Processing: Applications,
Diagnostics, and Systems IX

Session 2: Sensing and Control

Date and Time: 2/5/20 11:30 AM

Origins and mitigations of
automotive pulsed lidar artifacts
Paper 11299-22

Author(s): Mark Shand, Waymo,

LLC (United States), et al.
Conference 11299: Al and

Optical Data Sciences

Session 6: Computational Imaging
Date and Time: 2/5/20 11:30 AM

Laser assisted powder bed fusion of
hypereutectic Al-Si using ultra-short
laser pulses at different pulse durations
Paper 11271-21

Author(s): Tobias Ullsperger, Friedrich-
Schiller-Univ. Jena (Germany), et al.
Conference 11271: Laser

3D Manufacturing VII

Session 6: Powder-bed SLM Metal Printing Il
Date and Time: 2/5/20 11:50 AM

Hybrid laser platform for
printing 3D multiscale multi-
material hydrogel structures
Paper 11271-22

Author(s): Pranav Soman, Syracuse
Biomaterials Institute, Syracuse
Univ. (United States), et al.
Conference 11271: Laser

3D Manufacturing VII

Session 7: Multi-material Printing
and Laser Cladding

Date and Time: 2/5/20 1:40 PM

3D PRINTING APPLICATIONS

Public engagement in science and
technology using holography

Paper 11306-12

Author(s): Pedro M. Pombo, Univ.

de Aveiro (Portugal), et al.

Conference 11306: Practical Holography
XXXIV: Displays, Materials, and Applications
Session 3: Exhibitions

Date and Time: 2/5/20 2:00 PM

Projector-based augmented

reality with simultaneous 3D
inspection using a single DMD
Paper 11294-19

Author(s): Marc-Antoine Drouin, National
Research Council Canada (Canada), et al.
Conference 11294: Emerging

Digital Micromirror Device Based
Systems and Applications XII

Session 7: AR/VR Displays using

DMDs or other SLM Devices: Joint
Session with 11294 and 11304

Date and Time: 2/5/20 2:05 PM

Augmented reality, 3D measurement,
and thermal imagery for computer-
assisted manufacturing

Paper 11294-20

Author(s): Marc-Antoine Drouin, National
Research Council Canada (Canada), et al.
Conference 11294: Emerging

Digital Micromirror Device Based
Systems and Applications XII

Session 7: AR/VR Displays using

DMDs or other SLM Devices: Joint
Session with 11294 and 11304

Date and Time: 2/5/20 2:25 PM

Integrated photonic solutions for 3D
imaging and sensing using the muilti-
micron silicon-photonics platform
Paper 11285-42

Author(s): Aaron J. Zilkie, Rockley
Photonics (United States), et al.
Conference 11285: Silicon Photonics XV
Session 9: Emerging Applications |

Date and Time: 2/5/20 2:30 PM

Numerical simulation and experimental
validation of deposition geometry
and TiC dissolution in functionally
graded Ti-Al composite coatings
fabricated with laser metal deposition
Paper 11271-25

Author(s): Eyitayo Olatunde Olakanmi,
Botswana International Univ. of Science

& Technology (BIUST) (Botswana), et al.
Conference 11271: Laser

3D Manufacturing VII

Session 7: Multi-material Printing

and Laser Cladding

Date and Time: 2/5/20 3:00 PM

Laser-induced breakdown
spectroscopy: A versatile tool for
quality-controlled development
of Li-based battery systems
Paper 11268-40

Author(s): Peter Smyrek, Karlsruhe
Nano Micro Facility, Karlsruher Institut
fur Technologie (Germany), et al.
Conference 11268: Laser-based
Micro- and Nanoprocessing XIV
Session 8: Direct Write Processing
Ablation and Surface Modification |
Date and Time: 2/5/20 3:20 PM

Oxidation resistance of tungsten
carbide reinforced stellite 6 matrix
composite coating fabricated with laser
cladding at elevated temperature
Paper 11271-26

Author(s): Eyitayo Olatunde Olakanmi,
Botswana International Univ. of Science
& Technology (BIUST) (Botswana), et al.
Conference 11271: Laser

3D Manufacturing VII

Session 7: Multi-material Printing

and Laser Cladding

Date and Time: 2/5/20 3:20 PM

Impact of the shape of digital micro-
mirrors on super high- resolution
3D shape measurement

Paper 11294-22

Author(s): Jae-Sang Hyun, Purdue
Univ. (United States), et al.
Conference 11294: Emerging

Digital Micromirror Device Based
Systems and Applications XII
Session 8: 3D Metrology

Date and Time: 2/5/20 3:55 PM

Application of 3D printing of fused
silica glass using direct laser melting
for fabrication of photonic sensors
Paper 11271-27

Author(s): Qi Zhang, Clemson

Univ. (United States), et al.

Conference 11271: Laser

3D Manufacturing VII

Session 8: Glass 3D Printing

Date and Time: 2/5/20 4:10 PM

Structured-light systems using
programmable quasi-analogue
projection subsystem

Paper 11294-23

Author(s): Marc-Antoine Drouin, National
Research Council Canada (Canada), et al.
Conference 11294: Emerging

Digital Micromirror Device Based
Systems and Applications XII

Session 8: 3D Metrology

Date and Time: 2/5/20 4:15 PM

Laser powder bed fusion of glass:
a comparative study between CO2
lasers and ultrashort laser pulses
Paper 11271-28

Author(s): Brian Seyfarth, Friedrich-
Schiller-Univ. Jena (Germany), et al.
Conference 11271: Laser

3D Manufacturing VI

Session 8: Glass 3D Printing

Date and Time: 2/5/20 4:40 PM
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3D PRINTING APPLICATIONS

An introduction to high-speed
structured light 3D imaging using
a digital micromirror device
Paper 11294-25

Author(s): Thomas Tong,

Polyga (Canada), et al.
Conference 11294: Emerging
Digital Micromirror Device Based
Systems and Applications XII
Session 8: 3D Metrology

Date and Time: 2/5/20 4:55 PM

Optical fibers fabricated from
3D printed silica preforms
Paper 11271-29

Author(s): Angeles L. Camacho
Rosales, Optoelectronics Research
Ctr. (United Kingdom), et al.
Conference 11271: Laser

3D Manufacturing VI

Session 8: Glass 3D Printing

Date and Time: 2/5/20 5:00 PM

One shot high resolution refractive
index profile measurement

for 3D printed optics

Paper 11294-26

Author(s): Manuel Rank, Hochschule Aalen
- Technik und Wirtschaft (Germany), et al.
Conference 11294: Emerging

Digital Micromirror Device Based
Systems and Applications XII

Session 8: 3D Metrology

Date and Time: 2/5/20 5:15 PM

Development of IOT mechanical
device for fabrication of tapers

and gratings using CO2 IR laser

Paper 11277-41

Author(s): Carlota Bujanos Buenrostro, Univ.
Auténoma de Nuevo Ledn (Mexico), et al.
Conference 11277: Organic Photonic
Materials and Devices XXII

Session PWed: Posters-Wednesday

Date and Time: 2/5/20 6:00 PM

Development of a new polymer (OSTE+)
optical waveguide for evanescent wave
absorption-based photonic sensors
Paper 11277-44

Author(s): Sonatan Das, Ctr. for Research

in Nanotechnology and Sciences, Indian
Institute of Technology Bombay (India), et al.
Conference 11277: Organic Photonic
Materials and Devices XXII

Session PWed: Posters-Wednesday

Date and Time: 2/5/20 6:00 PM

Waviness of additive manufactured
polymer optical waveguides

Paper 11283-63

Author(s): Carsten Backhaus,
Friedrich-Alexander-Univ. Erlangen-
Nlrnberg (Germany), et al.

Conference 11283: Integrated Optics:
Devices, Materials, and Technologies XXIV
Session PWed: Posters-Wednesday

Date and Time: 2/5/20 6:00 PM

126 SPIE Photonics West 2020

Photo-polymerization-based
endoscopic multi-layers printing system
Paper 11292-44

Author(s): Marcel Nassif, Univ. de
Technologie Compiegne (France), et al.
Conference 11292: Advanced

Fabrication Technologies for Micro/

Nano Optics and Photonics XIlI

Session PWed: Posters-Wednesday

Date and Time: 2/5/20 6:00 PM

Retinal image generation method for
retinal projection type super multi-
view 3D head-mounted display
Paper 11304-40

Author(s): Junya Kohno, Osaka

City Univ. (Japan), et al.

Conference 11304: Advances

in Display Technologies X

Session PWed: Posters-Wednesday

Date and Time: 2/5/20 6:00 PM

Control method of active parallax
barrier and binocular image for
glasses-free stereoscopic display
according to viewing position
Paper 11304-41

Author(s): Hiiro Nakamura, Osaka
City Univ. (Japan), et al.

Conference 11304: Advances

in Display Technologies X

Session PWed: Posters-Wednesday
Date and Time: 2/5/20 6:00 PM

Foveated high-resolution light-
field system based on integral
imaging for near-eye displays
Paper 11304-44

Author(s): Gyohyun Koo, KAIST
(Korea, Republic of), et al.
Conference 11304: Advances

in Display Technologies X

Session PWed: Posters-Wednesday
Date and Time: 2/5/20 6:00 PM

Time-multiplexing auto-stereoscopic
three-dimensional display to
enhance angular-resolution

Paper 11304-45

Author(s): Tae-Hyun Lee, Kyungpook
National Univ. (Korea, Republic of), et al.
Conference 11304: Advances

in Display Technologies X

Session PWed: Posters-Wednesday

Date and Time: 2/5/20 6:00 PM

Optimizing focal plane configuration
for multifocal head-mounted displays
via the learning-based algorithm
Paper 11305-31

Author(s): Dongheon Yoo, Seoul National
Univ. (Korea, Republic of), et al.
Conference 11305: Ultra-High-

Definition Imaging Systems IlI

Session PWed: Posters-Wednesday

Date and Time: 2/5/20 6:00 PM

spie.org/pw + #PhotonicsWest

Generation speed enhancement

for full-color computer-generated
holography using multiple
wavefront recording planes

Paper 11306-32

Author(s): Yan-Ling Piao, Chungbuk
National Univ. (Korea, Republic of), et al.
Conference 11306: Practical Holography
XXXIV: Displays, Materials, and Applications
Session PWed: Posters-Wednesday
Date and Time: 2/5/20 6:00 PM

Thursday 6 February 2020

Hybrid additive-subtractive
femtosecond laser 3D fabrication
of medical microdevices
Paper 11271-31

Author(s): Linas Jonusauskas,
Femtika UAB (Lithuania), et al.
Conference 11271: Laser

3D Manufacturing VIl

Session 9: Novel Devices and
Biosensor Printing

Date and Time: 2/6/20 8:30 AM

Composite bionanomaterial
layers as a strain sensor

Paper 11271-32

Author(s): Levan Ichkitidze, National
Research Univ. of Electronic Technology
(Russian Federation), et al.
Conference 11271: Laser

3D Manufacturing VI

Session 9: Novel Devices and
Biosensor Printing

Date and Time: 2/6/20 9:00 AM

Upscaling laser polishing

of large 3D surfaces

Paper 11273-4

Author(s): Florent Husson,
ALPhANOV (France), et al.
Conference 11273: High-Power Laser
Materials Processing: Applications,
Diagnostics, and Systems IX

Session 1: Surface Treatment

Date and Time: 2/5/20 9:00 AM

Laser formation of electrically
conductive nanocomposites for
bioelectronic applications

Paper 11271-33

Author(s): Natalia Demidenko, National
Research Univ. of Electronic Technology
(Russian Federation), et al.
Conference 11271: Laser

3D Manufacturing VII

Session 9: Novel Devices and
Biosensor Printing

Date and Time: 2/6/20 9:20 AM
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3D PRINTING APPLICATIONS

3D printing of chalcogenide
glasses: an original way for the
elaboration of microstructured
preforms and optical fibers
Paper 11276-41

Author(s): Johann Troles, Univ.

de Rennes 1 (France), et al.
Conference 11276: Optical
Components and Materials XVII
Session 10: Nanostructures

Date and Time: 2/6/20 10:30 AM

3D auxetic metamaterials as
scaffolds for cell growth

Paper 11271-36

Author(s): Maria Farsari, Foundation
for Research and Technology-
Hellas (Greece), et al.

Conference 11271: Laser

3D Manufacturing VII

Session 10: Biostructure 3D Printing
Date and Time: 2/6/20 10:50 AM

Stimuli-responsive 3D micro-
scaffolds for single cell actuation
Paper 11271-37 .
Author(s): Marc Hippler, Karlsruher Institut E Download the
fur Technologie (Germany), et al.
Conference 11271: Laser

3D Manufacturing VII

Session 10: Biostructure 3D Printing
Date and Time: 2/6/20 11:20 AM

Pulse propagation through an

EIT medium in presence of
permanent dipole moment

Paper 11266-48

Author(s): Nilamoni Daloi, Indian Institute
of Technology Guwahati (India), et al.
Conference 11266: Laser Resonators,
Microresonators, and Beam Control XXII
Session 11: Adaptive Optics, Laser
Diagnostics, Nonlinear Propagation
Date and Time: 2/6/20 11:30 AM

Bacterial cellulose growth in 3D
hybrid scaffolds sculpted via
multiphoton polymerization
Paper 11271-39

Author(s): Adriano J. G. Otuka,
Instituto de Fisica de Sao Carlos,
Univ. de Sao Paulo (Brazil), et al.
Conference 11271: Laser

3D Manufacturing VII

Session 10: Biostructure 3D Printing
Date and Time: 2/6/20 12:00 PM

Design and fabrication of multilayer
GRIN lenses by multi-material
additive manufacturing for light
coupling applications in planar
optoelectronic systems

Paper 11283-54

Author(s): Hossein Salmani Rezaei, Laser
Zentrum Hannover e.V. (Germany), et al.
Conference 11283: Integrated Optics:
Devices, Materials, and Technologies XXIV
Session 14: Photonic Devices

Date and Time: 2/6/20 2:00 PM
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Adam Wax, Duke Univ. (USA)

Sharon M. Weiss, Vanderbilt Univ. (USA)

Tony Wilson, Univ. of Oxford (United Kingdom)

Brian Jet-Fei Wong, Beckman Laser Institute
and Medical Clinic, Univ. of California, Irvine
(USA)

Mei X. Wu, Harvard Medical School (USA)

Victor X. D. Yang, Ryerson Univ. (Canada)

Haishan Zeng, BC Cancer Research Ctr.
(Canada)



BIOS CONTENTS

PHOTONIC THERAPEUTICS
AND DIAGNOSTICS

Program Track Chairs: Brian Jet-Fei Wong,

Beckman Laser Institute and Medical Clinic, Univ.

of California, Irvine (USA); Eva M. Sevick, The
Univ. of Texas Health Science Ctr. at Houston
(USA)

11211 Photonics in Dermatology and
Plastic Surgery 2020 (Choi, Zeng) 136

11212 Therapeutics and Diagnostics in
Urology 2020 (Kang) .......... 139
11213 Imaging, Therapeutics, and

Advanced Technology in Head and
Neck Surgery and Otolaryngology

2020 (Wong, ligner) . .......... 141
11214 Endoscopic Microscopy XV
(Tearney, Wang, Suter) . ........ 143

11215 Diagnostic and Therapeutic
Applications of Light in
Cardiology 2020 (Gregory, Marcu) 146

11216 Multiscale Imaging and
Spectroscopy (Campagnola,

Maitland, Roblyer)............. 148
11217 Lasers in Dentistry XXVI

(Rechmann, Fried). . ........... 151
11218 Ophthalmic Technologies XXX

(Manns, Ho, Séderberg) . ... .... 153

11219 Visualizing and Quantifying Drug
Distribution in Tissue IV
(Chan,Evans) ................ 158

11220 Optical Methods for Tumor Treatment
and Detection: Mechanisms and
Techniques in Photodynamic
Therapy XXIX (Kessel, Hasan) ... 160

11221 Mechanisms of Photobiomodulation
Therapy XV (Hamblin, Carroll,
Arany) ... . 162
11222 Molecular-Guided Surgery:
Molecules, Devices, and Applications
VI (Gioux, Gibbs, Pogue). . .. .... 164
11223 Photonic Diagnosis, Monitoring,
Prevention, and Treatment of
Infections and Inflammatory
Diseases 2020 (Dai, Popp, Wu) .. 167
11224 Optics and lonizing Radiation
(Pogue) ..., 170

NEUROPHOTONICS,
NEUROSURGERY, AND
OPTOGENETICS

Program Track Chairs: David A. Boas, Boston
Univ. (USA); Elizabeth Hillman, Columbia Univ.
(USA)

11225 Clinical and Translational
Neurophotonics 2020 (Madsen,

Yang, Thakor) ................ 172
11226 Neural Imaging and Sensing 2020
(Luo, Ding, Fu). . .............. 174

11227 Optogenetics and Optical
Manipulation 2020 (Mohanty,
Jansen,Roe)................. 178

CLINICAL TECHNOLOGIES AND
SYSTEMS

Program Track Chairs: Tuan Vo-Dinh,

Duke Univ. (USA); Anita Mahadevan-Jansen,
Vanderbilt Univ. (USA)

11228 Optical Coherence Tomography
and Coherence Domain Optical
Methods in Biomedicine XXIV
(Izatt, Fujimoto). . ............. 180

11229 Advanced Biomedical and
Clinical Diagnostic and Surgical
Guidance Systems XVIlII
(Mahadevan-Jansen) .......... 185

11230 Optics and Biophotonics in
Low-Resource Settings VI
(Levitz,Ozcan) ............... 189

11231 Design and Quality for Biomedical
Technologies XIll (Hwang, Vargas,

Pfefer,Vargas) . .. ............. 192
11232 Multimodal Biomedical Imaging XV
(Azar, Intes, Fang) . ............ 194

11233 Optical Fibers and Sensors for
Medical Diagnostics and Treatment
Applications XX (Gannot). ...... 196

11234 Optical Biopsy XVIII: Toward
Real-Time Spectroscopic
Imaging and Diagnosis (Alfano,
Demos, Seddon) . . ............ 199

11235 Microfluidics, BioMEMS, and
Medical Microsystems XVIII
(Gray,Becker) . ............... 203

11236 Biomedical Vibrational Spectroscopy
2020: Advances in Research and
Industry (Petrich, Huang) . ... ... 206

11237 Biophotonics in Exercise Science,
Sports Medicine, Health Monitoring
Technologies, and Wearables
(Shadgan, Gandjbakhche) ... ... 209

TISSUE OPTICS, LASER-TISSUE
INTERACTION, AND TISSUE
ENGINEERING

Program Track Chairs: E. Duco Jansen,
Vanderbilt Univ. (USA); Jessica C. Ramella-
Roman, Florida International Univ. (USA)

11238 Optical Interactions with Tissue
and Cells XXXI (lbey, Linz) ...... 211

11239 Dynamics and Fluctuationsin
Biomedical Photonics XVII
(Tuchin, Leahy, Wang). . ........ 214
11240 Photons Plus Ultrasound:
Imaging and Sensing 2020

(Oraevsky,Wang) ............. 217
11241 Biophotonics and Immune
Responses XV (Chen) .......... 225

11242 Optical Elastography and
Tissue Biomechanics VII
(Larin, Scarcelli). ... ........... 227

11270 Frontiers in Ultrafast Optics:
Biomedical, Scientific, and
Industrial Applications XX
(Herman, Meunier, Osellame) . . .. 320

BIOMEDICAL SPECTROSCOPY,
MICROSCOPY, AND IMAGING

Program Track Chairs: Ammasi Periasamy,
Univ. of Virginia (USA); Daniel L. Farkas, Univ.
of Southern California (USA) and SMI (USA)

11243 Imaging, Manipulation, and Analysis
of Biomolecules, Cells, and Tissues
XVII (Farkas, Tarnok, Leary). . . . . 231

11244 Multiphoton Microscopy in the
Biomedical Sciences XX
(Periasamy, So, Kénig) . ........ 235

11245 Three-Dimensional and
Multidimensional Microscopy: Image
Acquisition and Processing XXVII
(Brown, Wilson, Waller). . ....... 240

11246 Single Molecule Spectroscopy and
Superresolution Imaging XIlI
(Gregor, Koberling, Erdmann) . . .. 242

11247 Optical Diagnostics and Sensing XX:
Toward Point-of-Care Diagnostics
(Coté) ..o 245

11248 Adaptive Optics and Wavefront
Control for Biological Systems VI

(Bifano, Gigan, Ji) . .. .......... 247
11249 Quantitative Phase Imaging VI
(Liu, Popescu, Park) . .......... 250

11250 High-Speed Biomedical Imaging
and Spectroscopy V (Tsia, Goda) . 255

11251 Label-free Biomedical Imaging
and Sensing (LBIS) 2020
(Shaked, Hayden) . ............ 258

11252 Advanced Chemical Microscopy
for Life Science and Translational
Medicine (Cheng, Min, Simpson) . 263

11253 Biomedical Applications of Light
Scattering X (Wax, Backman). ... 267

11240 Photons Plus Ultrasound:
Imaging and Sensing 2020
(Oraevsky, Wang) ............. 217

NANO/BIOPHOTONICS

Program Track Chairs: Paras Prasad, Univ. at
Buffalo (USA); Ewa M. Goldys, The Univ. of
New South Wales (Australia)

11254 Nanoscale Imaging, Sensing, and
Actuation for Biomedical
Applications XVII (Fixler, Goldys,
Wachsmann-Hogiu). .. ......... 269

11255 Colloidal Nanoparticles for
Biomedical Applications XV
(Osinski, Kanaras). . ........... 272

11256 Reporters, Markers, Dyes,
Nanoparticles, and Molecular Probes
for Biomedical Applications XII
(Achilefu, Raghavachari). . ... ... 275

11257 Plasmonics in Biology and
Medicine XVII (Vo-Dinh, Ho, Ray). 277

11258 Frontiers in Biological Detection:
From Nanosensors to Systems XII

(Danielli, Miller, Weiss). . ........ 279
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BiOS 2020 BEST PAPER AWARDS

Best Paper Award

THERAPEUTICS AND DIAGNOSTICS
IN UROLOGY (CONF. 11212)

Presentations and manuscripts will be judged
based on scientific merit and potential clinical
impact. Candidates for the award need to be the
presenting author, a full-time student or resident
in urology, must submit an extended technical
summary (1-3 pages) of their best results at
the time of Abstract submission, must present
their papers at the conference (oral or poster),
and must publish a full manuscript in the SPIE
Proceedings. Cash awards will be delivered after
the publication of the conference proceedings
volume.

AWARD SPONSOR:

Boston
Scientific

BEST STUDENT
PAPER AWARDS

MULTISCALE IMAGING AND
SPECTROSCOPY

Judging and Requirements Presentations and
manuscripts will be judged based on scientific
merit, impact, and clarity. Candidates for the
award need to be the presenting author, a full-
time student, must have conducted the majority
of the research presented in the paper, and must
submit their manuscript by the deadline (January
2020).

Nominations To be considered, submit your
abstract online, select “Yes” when asked if you
are a full-time student, and select yourself as
the speaker.

AWARD SPONSOR:

DR LAVES
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Pascal Rol Award 2019

OPHTHALMIC TECHNOLOGIES
(CONF. 11218)

Sunday 2 February 2020

6:00 PM - 6:15 PM

Outstanding extended abstracts submitted to
the Ophthalmic Technologies conference will
be nominated for the Pascal Rol Award for Best
Paper in Ophthalmic Technologies. The award
and prize will be presented after the last scientific
session of the conference to recognize the best
paper and presentation. The 2018 recipient of the
Pascal Rol Award wasKazuhiro Kurokawa and his
colleagues from Indiana Univ. (USA) (see www.
pascalrolfoundation.org).

fohmsonfohmson

CONSUMER INC.

Best Student Paper Award

MICROFLUIDICS, BIOMEMS, AND
MEDICAL MICROSYSTEMS

(CONF. 11235)

Monday 3 February 2020

6:20 PM - 6:25 PM

We are pleased to announce that a cash prize
will be awarded to the best student paper in this
conference. Qualifying papers and presentations
will be evaluated by the awards committee and
the winner will be notified at the end of or after
the meeting.

AWARD SPONSORS:

ChipShop

spie.org/pw + #PhotonicsWest

Seno Medical Best
Paper Awards

PHOTONS PLUS ULTRASOUND:
IMAGING AND SENSING 2019
(CONF. 11240)

Sunday 2 February 2020

5:00 PM - 5:15 PM

Seno Medical Instruments of San Antonio, Texas,
will sponsor the “Best Paper Award” at this con-
ference (Certificate of recognition to all coauthors
and $3,000). To qualify for the Award, authors
must submit an extended technical Summary
(1-3 pages) of their best results at the time of
Abstract submission, present their papers at the
conference (oral or poster) and publish a full man-
uscript in the SPIE Proceedings. A special session
will be organized at the conference dedicated to
The Best Paper Award. A Certificate of The Best
Paper will be presented at the Award Ceremony
to be held as the last session of the Conference.
Cash award will be delivered after the publication
of the conference proceedings volume.

AWARD SPONSOR:

«Cseno
MEDICAL

JenLab Young
Investigator Award

MULTIPHOTON MICROSCOPY IN
THE BIOMEDICAL SCIENCES XIX
(CONF. 11244)

Monday 3 February 2020

2:40 PM - 3:300 PM

We encourage graduate students, postdocs,
and scientists or junior faculty who are not more
than 32 years old to apply for the JenLab Young
Investigator Award. To be eligible for this $2000
cash award, participants must:

* be both the primary author and presenter of
an accepted abstract for poster presentation

* submit the proceedings paper by the due
date, prior to the meeting, for review by the
selection committee

« self-nominate by entering “Jen Lab Young
Investigator Award” as a keyword in the ab-
stract.

« qualified abstracts will be chosen for a 5-min-
ute oral presentation

Selection of final two (winner and runner-up) is
based on abstract, proceedings manuscript, and
5-minute oral presentation.

The winner will receive $1500 and the runner-up
$500.

Submitted proceedings manuscripts may be
resubmitted to the Journal of Biomedical Optics
(please visit http://spie.org/jbo for details). Prize
donated by JenLab GmbH, Germany.

AWARD SPONSOR:

Jenlaly
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Student Poster Session
Competition

MULTIPHOTON MICROSCOPY IN
THE BIOMEDICAL SCIENCES XIX
(CONF. 11244)

Monday 3 February 2020
2:50 PM - 3:10 PM

Graduate students and postdoctoral fellows are
welcome to participate in the poster session
competition of the conference on Multiphoton
Microscopy in the Biomedical Sciences. There is
acash award ($500/award) for the winner(s). The
winner(s) will be informed in person or by email
and must receive the award in person in the con-
ference hall. Participants should follow the rules
and regulations of SPIE for submission of their
abstract and manuscript. Participants should also
register their names for the competition with the
Conference Chairs or Session Chairs during the
first day of the conference. Submitted proceeding
manuscripts are allowed for resubmission to the
Journal of Biomedical Optics (please visit http://
spie.org/jbo for details).

PRIZE DONATED BY THE CONFERENCE SPONSORS.

PicoQuant Young
Investigator Award

SINGLE MOLECULE
SPECTROSCOPY AND
SUPERRESOLUTION IMAGING XII
(CONF. 11246)

Sunday 2 February 2020

3:00 PM - 3:15 PM

Young scientists (age 30 or below and not yet full
faculty members) are encouraged to participate
in this best paper competition, which offers a
$1000 USD cash award. Participants must be both
the primary author and presenter of an accepted
abstract to be eligible. Please select “PicoQuant
Young Investigator Award” as the last Topic in
the abstract submission wizard in order to be
considered. This award is sponsored by PicoQuant
GmbH Berlin and presented Sunday afternoon.

AWARD SPONSOR:

()]

PicoQuanTt

Best Paper Awards

HIGH-SPEED BIOMEDICAL
IMAGING AND SPECTROSCOPY IV
(CONF. 11250)

We are pleased to announce that Hamamatsu,
PiPhotonics, and Hitachi High-Tech will sponsor
six Best Paper Awards for this Conference, with a
total cash prize of $3000: two Hamamatsu Best
Paper Awards ($500 each), two PiPhotonics Best
Paper Awards ($500 each), and two Hitachi High-
Tech Best Paper Awards ($500 each). Participants
must be both the primary author and presenter
of an accepted abstract to be eligible. Qualifying
presentations will be evaluated by the awards
committee. The winners will be notified at the
end of, or after, the meeting.

AWARD SPONSOR:

HAMAMATSU

PHOTON IS OUR BUSINESS

OOTICS

from{ image to knowledge

Hitachi High-Tech

Prizmatix Young
Investigator Awards
NANOSCALE IMAGING, SENSING,

AND ACTUATION FOR BIOMEDICAL
APPLICATIONS XVI (CONF. 11254)

Two $500USD “Young Investigator Awards”
sponsored by Prizmatix Ltd. will be awarded for
notable contributions by young scientists present-
ing their work in this conference.

AWARD SPONSOR:

Prizmatix

Ocean Optics Young
Investigator Award

COLLOIDAL NANOCRYSTALS FOR
BIOMEDICAL APPLICATIONS XIV
(CONF. 11255)

Monday 3 February 2020
4:20 PM - 4:35 PM

The Ocean Optics Young Investigator Awards will
be given for the best contributed papers present-
ed by a leading author who is either a graduate
student or has graduated within less than five
years of the paper submission date. Two prizes
will be awarded. The First Prize will consist of a
$1,000 cash prize for the Young Investigator and
$2,000 Ocean Optics equipment credit for the
laboratory where the work was performed. The
Second Prize will consist of a $500 cash prize for
the Young Investigator and $1,000 Ocean Optics
equipment credit for the laboratory where the
work was performed. To be eligible, manuscripts
of self-nominating authors must be received by
the due date. Nominations should be sent to
osinski@chtm.unm.edu and should include a brief
CV of the leading author.

AWARD SPONSOR:

goOcedan
ﬁ@OpTics
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CONFERENCE DAILY SCHEDULE

SATURDAY SUNDAY MONDAY TUESDAY
1February 2 February 3 February 4 February
Neurotechnologies Nano/Biophotonics
Plenary Session, Plenary Session,
3:30 PM - 5:30 PM 10:30 AM - 11:30 AM
BiOS Poster BiOS Poster BiOS & LASE
Session, Session, Poster Session,
5:30 PM - 7:00 PM 5:30 PM - 7:00 PM 6:00 PM - 8:00 PM
BiOS Hot Topics, BiOS Sunday
7:00 PM - 9:30 PM Plenary,

7:15 PM - 8:00 PM
PHOTONIC THERAPEUTICS AND DIAGNOSTICS

11211 Photonics in Dermatology and Plas-
tic Surgery 2020 (Choi, Zeng) p. 136

WEDNESDAY
5 February

Program Track Chairs: Brian Jet-Fei Wong, Beckman Laser Institute and Medical Clinic, Univ. of California, Irvine (USA);
Eva M. Sevick, The Univ. of Texas Health Science Ctr. at Houston (USA)

11212 Therapeutics
and Diagnostics in

Urology 2020 (Kang)
p. 139

11213 Imaging,
Therapeutics, and
Advanced Tech-
nology in Head and
Neck Surgery and
Otolaryngology
2020 (Wong, ligner)
p. 141

(Dpsisre | (B> Goode

11214 Endoscopic Microscopy XV (Tearney,
Wang, Suter) p. 143

11215 Diagnostic and Therapeutic Applica-
tions of Light in Cardiology 2020 (Gregory,
Marcu) p. 146

11216 Multiscale Imaging and Spectrosco-
py (Campagnola, Maitland, Roblyer) p. 148

11217 Lasers in Den-
tistry XXVI (Rech-
mann, Fried) p. 151

11218 Ophthalmic Technologies XXX
(Manns, Ho, Séderberg) p. 153

11219 Visualizing
and Quantifying
Drug Distribution
in Tissue IV (Chan,
Evans) p. 158

11220 Optical Methods for Tumor Treat-
ment and Detection: Mechanisms and
Techniques in Photodynamic Therapy
XXIX (Kessel, Hasan) p. 160

11221 Mechanisms
of Photobiomodu-
lation Therapy XV
(Hamblin, Carroll,
Arany) p. 162

11222 Molecular-Guided Surgery: Mole-
cules, Devices, and Applications VI (Gioux,
Gibbs, Pogue) p. 164

11223 Photonic Diagnosis, Monitoring, Pre-
vention, and Treatment of Infections and
Inflammatory Diseases 2020 (Dai, Popp,
Wu) p. 167

11224 Optics and
lonizing Radiation
(Pogue) p. 170
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SATURDAY SUNDAY MONDAY TUESDAY WEDNESDAY THURSDAY

1February 2 February 3 February 4 February 5 February 6 February

Neurotechnologies Nano/Biophotonics
Plenary Session, Plenary Session,
3:30 PM - 5:30 PM 10:30 AM - 11:30 AM
BiOS Poster BiOS Poster BiOS & LASE
Session, Session, Poster Session,
5:30 PM - 7:00 PM 5:30 PM - 7:00 PM 6:00 PM - 8:00 PM

BiOS Hot Topics, BiOS Sunday

7:00 PM - 9:30 PM Plenary,
7:15 PM - 8:00 PM

NEUROPHOTONICS, NEUROSURGERY, AND OPTOGENETICS
Program Track Chairs: David A. Boas, Boston Univ. (USA); Elizabeth Hillman, Columbia Univ. (USA)

11225 Clinical 11226 Neural Imaging and Sensing 2020 (Luo, Ding, Fu) p. 174
and Translational
Neurophotonics
2020 (Madsen, Yang,
Thakor) p. 172

11227 Optogenetics and Optical Manipula-
tion 2020 (Mohanty, Jansen, Roe) p. 178

CLINICAL TECHNOLOGIES AND SYSTEMS
Program Track Chairs: Tuan Vo-Dinh, Duke Univ. (USA); Anita Mahadevan-Jansen, Vanderbilt Univ. (USA)

11228 Optical Coherence Tomography and Coherence Domain
Optical Methods in Biomedicine XXIV (/zatt, Fujimoto) p. 180

11229 Advanced Biomedical and Clinical Diagnostic and Surgical
Guidance Systems XVIIlI (Mahadevan-Jansen) p. 185

11230 Optics and Biophotonics in Low-Re-
source Settings VI (Levitz, Ozcan) p. 189

11231 Design and Quality for Biomedical
Technologies Xlll (Hwang, Vargas, Pfefer,
Vargas) p. 192

11232 Multimodal
Biomedical Imaging
XV (Azar, Intes, Fang)
p. 194

11233 Optical Fibers and Sensors for Med-
ical Diagnostics and Treatment Applica-
tions XX (Gannot) p. 196

11234 Optical Biopsy XVIII: Toward Real-Time Spectroscopic Imaging and Diagnosis
(Alfano, Demos, Seddon) Conf. does not run on monday p.199

11235 Microfluidics, BioMEMS, and Medical Microsystems XVIIl (Gray, Becker) p. 203

11236 Biomedical Vibrational Spectros-
copy 2020: Advances in Research and
Industry (Petrich, Huang) p. 206

11237 Biophotonics in Exercise Science,
Sports Medicine, Health Monitoring
Technologies, and Wearables (Shadgan,
Gandjbakhche) p. 209

BiOS Expo Industry Stage

Saturday - Sunday ¢ Hall DE

Keynotes and panels on the latest
developments, open to all attendees.

Pages 56-59
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CONFERENCE DAILY SCHEDULE

SATURDAY SUNDAY MONDAY TUESDAY WEDNESDAY
1February 2 February 3 February 4 February
Neurotechnologies Nano/Biophotonics
Plenary Session, Plenary Session,
3:30 PM - 5:30 PM 10:30 AM - 11:30 AM
BiOS Poster BiOS Poster BiOS & LASE
Session, Session, Poster Session,
5:30 PM - 7:00 PM 5:30 PM - 7:00 PM 6:00 PM - 8:00 PM
BiOS Hot Topics, BiOS Sunday
7:00 PM - 9:30 PM Plenary,
7:15 PM - 8:00 PM

TISSUE OPTICS, LASER-TISSUE INTERACTION, AND TISSUE ENGINEERING

Program Track Chairs: E. Duco Jansen, Vanderbilt Univ. (USA); Jessica C. Ramella-Roman, Florida International Univ.

11238 Optical Interactions with Tissue and
Cells XXXI (Ibey, Linz) p. 211

11239 Dynamics and Fluctuations in Biomedical Photonics XVII
(Tuchin, Leahy, Wang) p. 214

11240 Photons Plus Ultrasound: Imaging and Sensing 2020 (Oraevsky, Wang) p. 217

11241 Biophotonics
and Immune Re-
sponses XV (Chen)
p. 225

11242 Optical Elastography and Tissue
Biomechanics VII (Larin, Scarcelli) p. 227

11270 Frontiers in Ultrafast Optics: Biomedical, Scientific, and Industrial Applications
XX (Herman, Meunier, Osellame) p. 320

BIOMEDICAL SPECTROSCOPY, MICROSCOPY, AND IMAGING

Program Track Chairs: Ammasi Periasamy, Univ. of Virginia (USA); Daniel L. Farkas, Univ. of Southern California (USA) and SMI (USA)

11243 Imaging, Manipulation, and Analysis of Biomolecules, Cells, and Tissues XVIII
(Farkas, Tarnok, Leary) p. 231

11244 Multiphoton Microscopy in the Biomedical Sciences XX
(Periasamy, So, Kénig) p. 235

11245 Three-Dimensional and Multidimensional Microscopy: Im-
age Acquisition and Processing XXVII (Brown, Wilson, Waller)

11246 Single Molecule Spectroscopy and
Superresolution Imaging XIll (Gregor,

Koberling, Erdmann) p. 242

p. 240

11248 Adaptive
Optics and Wave-
front Control for
Biological Systems
VI (Bifano, Gigan, Ji)
p. 247

11247 Optical Diag-
nostics and Sensing
XX: Toward Point-
of-Care Diagnostics
(Coté) p. 245

11249 Quantitative Phase Imaging VI (Liu, Popescu, Park) p. 250

11250 High-Speed Biomedical Imaging and
Spectroscopy V (Tsia, Goda) p. 255

11251 Label-free Biomedical Imaging and Sensing (LBIS) 2020 (Shaked, Hayden) p. 258

11252 Advanced Chemical Microscopy for Li

fe Science and

Translational Medicine (Cheng, Min, Simpson) p. 263

11253 Biomedical Applications of Light
Scattering X (Wax, Backman) p. 267

11240 Photons Plus Ultrasound: Imaging and Sensing 2020 (Oraevsky, Wang) p. 217
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SATURDAY SUNDAY MONDAY TUESDAY WEDNESDAY THURSDAY

1February 2 February 3 February 4 February 5 February 6 February

Neurotechnologies Nano/Biophotonics
Plenary Session, Plenary Session,
3:30 PM - 5:30 PM 10:30 AM - 11:30 AM
BiOS Poster BiOS Poster BiOS & LASE
Session, Session, Poster Session,
5:30 PM - 7:00 PM 5:30 PM - 7:00 PM 6:00 PM - 8:00 PM

BiOS Hot Topics, BiOS Sunday

7:00 PM - 9:30 PM Plenary,
7:15 PM - 8:00 PM

NANO/BIOPHOTONICS

Program Track Chairs: Paras Prasad, Univ. at Buffalo (USA); Ewa M. Goldys, The Univ. of New South Wales (Australia)

11254 Nanoscale Imaging, Sensing, and
Actuation for Biomedical Applications XVII
(Fixler, Goldys, Wachsmann-Hogiu) p. 269

11255 Colloidal Nanoparticles for Biomedical Applications XV
(Osiriski, Kanaras) p. 272

11256 Reporters, Markers, Dyes, Nanopar-
ticles, and Molecular Probes for Biomedi-
cal Applications XIl (Achilefu, Raghavachari)
p. 275

11257 Plasmonics in Biology and Medicine
XVII (Vo-Dinh, Ho, Ray) p. 277

11258 Frontiers in Biological Detection:
From Nanosensors to Systems XIll (Danielli,
Miller, Weiss) p. 279

BiOS Expo Industry Stage

Saturday - Sunday ¢ Hall DE

Keynotes and panels on the latest
developments, open to all attendees.

Pages 56-59
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CONFERENCE 11211

LOCATION: ROOM 70 (LOWER MEZZANINE SOUTH)
Saturday-Sunday 1-2 February 2020 ¢ Proceedings of SPIE Vol. 11211

Photonics in Dermatology and Plastic

Surgery 2020

Conference Chairs: Bernard Choi, Beckman Laser Institute and Medical Clinic (USA); Haishan Zeng, BC Cancer Research Ctr. (Canada)

Program Committee: Anthony J. Durkin, Beckman Laser Institute and Medical Clinic (USA); Conor L. Evans, Wellman Ctr. for

Photomedicine (USA); Manu Jain, Memorial Sloan-Kettering Cancer Ctr. (USA); Kristen M. Kelly, Univ. of California, Irvine School of Medicine
(USA); Boris Majaron, Jozef Stefan Institute (Slovenia); Milind Rajadhyaksha, Memorial Sloan-Kettering Cancer Ctr. (USA);

Jessica C. Ramella-Roman, Florida International Univ. (USA); Lise Lyngsnes Randeberg, Norwegian Univ. of Science and Technology
(Norway); Rolf B. Saager, Beckman Laser Institute and Medical Clinic (USA); InSeok Seo, Johnson & Johnson Consumer Products (USA);

Eric R Tkaczyk, Vanderbilt Univ. Medical Ctr. (USA); Hequn Wang, Johnson & Johnson Consumer Products (USA); Ruikang K. Wang, Univ. of

Washington (USA)

Conference Co-Sponsor: %Wnd_g‘yﬁmm

CONSUMER INC.

SATURDAY 1 FEBRUARY

SESSION 1
LOCATION: ROOM 70 (LOWER MEZZANINE SOUTH) .. SAT 8:20 AM T0 10:00 AM

Spatial Frequency Domain Imaging

Session Chair: Jessica C. Ramella-Roman,
Florida International Univ. (USA)

8:20 am: Comparing reduced scattering variation by skin type and tissue
location using Spatial Frequency Domain Imaging (SFDI) for clinical burn
wound imaging, Rebecca A. Rowland, Binh Le, Thinh Phan, Adrien Ponticorvo,
Beckman Laser Institute and Medical Clinic (USA); Nicole P. Bernal, UCI Health
Regional Burn Ctr. (USA); Anthony J. Durkin, Beckman Laser Institute and
Medical Clinic (USA) and Univ. of California, Irvine (USA) .. .......... [11211-1]

8:40 am: Spatial frequency domain imaging of millimeter wave induced
skin burns, Gordon T. Kennedy, Beckman Laser Institute and Medical Clinic,
Univ. of California, Irvine (USA); William B. Voorhees, 711th Human Performance
Wing, U.S. Air Force (USA); James E. Parker Ill, General Dynamics Information
Technology (USA); Christine J. Kowalczewski, U.S. Army Institute of Surgical
Research (USA); Andrew C. Kowalczewski, Combat Trauma and Burn Injury
Research (USA); Rebecca A. Rowland, Adrien Ponticorvo, Beckman Laser
Institute and Medical Clinic, Univ. of California, Irvine (USA); Robert J. Christy,
U.S. Army Institute of Surgical Research (USA); Nicole P. Bernal, UCI Health
Regional Burn Ctr. (USA); Anthony J. Durkin, Beckman Laser Institute and
Medical Clinic, Univ. of California, Irvine (USA) .................. [11211-41]

9:00 am: Quantification of skin reactivity after microneedle provocation
using spatial frequency domain spectroscopy, Hanna Jonasson, Linkdping
Univ. (Sweden); David Muller, Univ. of Queensland (Australia); Joakim
Henricson, Chris Anderson, Rolf Saager, Linkdping Univ. (Sweden). .. [11211-2]

9:20 am: Experimental integration of a spatial frequency domain
spectroscopy (SFDS) and pulse cam system for quantifying changes in
skin optical properties and vasculature among individuals with obesity,
Andres J. Rodriguez, Tananant Boonya-ananta, Florida International Univ.
(USA); Ashok Veeraraghavan, Rice Univ. (USA); Jessica C. Ramella-Roman,
Florida International Univ. (USA) .. ....... ... i [11211-3]

9:40 am: Using Spatial Frequency Domain Imaging (SFDI) to quantify
physiological changes of patients undergoing radiotherapy for breast
cancer treatment, Adrien Ponticorvo, Rebecca A. Rowland, Oluwaseun
Adelusi, Anais Leproux, Beckman Laser Institute and Medical Clinic (USA);
Randy Wei, Memorial Radiation Oncology Medical Group (USA); Jeffrey Kuo,
Parima Daroui, Nilam Ramsinghani, Muthana Al-Ghazi, Univ. of California,
Irvine (USA); Anthony J. Durkin, Beckman Laser Institute and Medical Clinic

(USA) . et [11211-4]
Coffee Break. . ... Sat 10:00 am to 10:30 am
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SESSION 2
LOCATION: ROOM 70 (LOWER MEZZANINE SOUTH) . SAT 10:30 AM TO 11:50 AM

Skin Cancer

Session Chairs: Manu Jain, Memorial Sloan-Kettering Cancer Ctr.
(USA); Eric R. Tkaczyk, Vanderbilt Health One Hundred Oaks (USA)

10:30 am: Clinical applicability of in vivo harmonic generation microscopy
for the diagnosis and grading of actinic keratosis, Chi-Kuang Sun, Yi Pan,
Pei-Che Wu, Sheng-Tse Chen, National Taiwan Univ. (Taiwan); Yi-Hua Liao,
National Taiwan Univ. Hospital (Taiwan) . ........................ [11211-5]

10:50 am: Multimodal optical imaging for in vivo discrimination of
equivocal melanocytic skin lesions, Vadim V. Elagin, Ekaterina V. Gubarkova,
Oksana Garanina, Natalia Orlinskaya, Diana Davydova, Irina Klemenova,

Irena Shlivko, Elena V. Zagaynova, Privolzhsky Research Medical Univ. (Russian
Federation) . ... ...t [11211-6]

11:10 am: Visible light optical coherence microscopy for quantitative
imaging of human skin in vivo, Shau Poh Chong, Zhen Yu Gordon Ko,
Nanguang Chen, National Univ. of Singapore (Singapore) .......... [11211-7]

11:30 am: Polarization sensitive optical coherence tomography for
assessing skin roughness and lesions, Xin Zhou, Daniel C. Louie,

Sina Maloufi, Qihao Liu, Lioudmila Tchvialeva, Tim Lee, Shuo Tang, The Univ. of
British Columbia (Canada). . ... .......couuiuiiiii e [11211-8]

Lunch/ExhibitionBreak .. ........... ... .. ... ..... Sat 11:50 am to 1:20 pm

SESSION 3
LOCATION: ROOM 70 (LOWER MEZZANINE SOUTH) ... SAT 1:20 PM TO 2:30 PM

Machine Learning
Session Chair: Boris Majaron, Jozef Stefan Institute (Slovenia)

1:20 pm: Automatic classification of melanocytic skin tumors based on
hyperparameters optimized by cross-validation using support vector
machines, Ozan Gokkan Sr., Izmir Biomedicine and Genome Ctr. (Turkey);
Serhat Tozburun Sr., Izmir Biomedicine and Genome Ctr. (Turkey) and Izmir
International Biomedicine and Genome Institute, Dokuz Eylul Univ.

(TUPKEY) e et e e [11211-9]

1:40 pm: Generative adversarial networks in biophotonics: a tutorial with
examples (Invited Paper), Nicholas J. Durr, Johns Hopkins Univ.
(USA) . et [11211-10]

2:10 pm: Detecting nodular basal cell carcinoma in pathology imaging
using deep learning image segmentation, Daniel S. Gareau, Jeannie Ren,
Rivka Lax, James G. Krueger, James Browning, The Rockefeller Univ. (USA);
John Carucci, New York Univeristy (USA). . ...................... [11211-11]

fy 0O OMm

¢ H#PhotonicsWest



SESSION 4
LOCATION: ROOM 70 (LOWER MEZZANINE SOUTH) ... SAT 2:30 PM TO 3:30 PM

Confocal and Multiphoton Microscopy |

Session Chair: Milind Rajadhyaksha,
Memorial Sloan-Kettering Cancer Ctr. (USA)

2:30 pm: Clinical multimodal multiphoton tomography of pigmented skin
lesions with an ultracompact femtosecond fiber laser, Karsten Konig,
JenLab GmbH (Germany) . ...... ... [11211-12]

2:50 pm: High-speed, high-resolution mesoscopic multiphoton
microscopy of human skin, Alexander Fast, Beckman Laser Institute and
Medical Clinic (USA); Anand Ganesan, Kristen Kelly, Christopher Zachary, Univ.
of California, Irvine (USA); Mihaela Balu, Beckman Laser Institute and Medical
CliNiC (USA). ot [11211-13]

3:10 pm: Confocal video microscopy reveals altered leukocyte-endothelial
interactions in skin preceding acute graft-versus-host disease, Inga
Saknite, Michael Byrne, Madan Jagasia, Vanderbilt Univ. Medical Ctr. (USA);
Eric R. Tkaczyk, Tennessee Valley Healthcare System, U.S. Dept. of Veterans
Affairs (USA) and Vanderbilt Univ. Medical Ctr. (USA) and Vanderbilt Univ.
(USA) . e [11211-14]

Coffee Break. . ... Sat 3:30 pm to 4:00 pm

SESSION 5
LOCATION: ROOM 70 (LOWER MEZZANINE SOUTH) ... SAT 4:00 PM TO 5:30 PM

Kollias Memorial Lecture:

Current Problems in Dermatology

Session Chairs: Haishan Zeng, BC Cancer Research Ctr. (Canada);
Bernard Choi, Beckman Laser Institute and Medical Clinic (USA)

BIOS HOT TOPICS
LOCATION: ROOM 206/214 (SOUTH LEVEL TWO)...... SAT 7:00 PM TO 9:30 PM
7:00 PM: Welcome and Opening Remarks
BIOS 2020 Symposium Chair
Jennifer Barton, The Univ. of Arizona (USA)
BIOS 2020 Symposium Chair
Wolfgang Drexler, Medical Univ. of Vienna (Austria)
7:05 PM: Presentation of 2019 Britton Chance Biomedical Optics Award
by SPIE President
7:10 PM: Presentation by Steven Jacques, Univ. of Washington (USA);
2020 Britton Chance Biomedical Optics Award Winner
7:30 PM: Hot Topics Facilitator Remarks
Sergio Fantini, Tufts Univ. (USA)
7:35 PM: Optical Coherence Tomography from Research to Clinical
Practice
James Fujimoto, Massachusetts Institute of Technology (USA)
7:45 PM: Computational Microscopy
Laura Waller, Univ. of California, Berkeley (USA)
7:55 PM: Seeing Early Cancer in a New Light
Sarah Bohndiek, Univ. of Cambridge (United Kingdom)
8:05 PM: Multiscale QPI
Gabriel Popescu, Univ. of lllinois at Urbana-Champaign (USA)
8:15 PM: Photoacoustic Imaging Assistants for Minimally Invasive
Surgeries and Procedures
Muyinatu A. Lediju Bell, Johns Hopkins Univ. (USA) Journal of
Biomedical Optics Speaker

8:25 PM: Interface of Radiation-Optical Interactions and Nanotechnology:

Future Clinical Perspectives

Ewa Goldys, Univ. of New South Wales (Australia)
8:35 PM: Imaging the Proteome in Living Cells

Bo Huang, Univ. of California, San Francisco (USA)
8:45 PM: X-Induced Photodynamic Therapy

Shawn Chen, NIH/NBIB (USA)
8:55 PM: Al Cell Sorting

Keisuke Goda, Univ. of Tokyo (Japan)

CONFERENCE 11211

SUNDAY 2 FEBRUARY

SESSION 6
LOCATION: ROOM 70 (LOWER MEZZANINE SOUTH) ..SUN 8:20 AM TO 10:00 AM

Therapeutics

Session Chair: Bernard Choi,
Beckman Laser Institute and Medical Clinic (USA)

8:20 am: Optimizing selective phototherapy of port wine stain by two-
photon fluorescence and optical coherence tomography imaging,

Ivan Coto Hernandez, Fouzi Benboujja, Nate Jowett, Tan Oon, Harvard Medical
SChoOol (USA). . .ot e [11211-15]

8:40 am: Precise closure of single blood vessels via multiphoton
photothermolysis, Yimei Huang, BC Cancer Research Ctr. (Canada) and
Fujian Normal Univ. (China); Zhenguo Wu, Harvey Lui, Jianhua Zhao, The Univ.
of British Columbia (Canada) and BC Cancer Research Ctr. (Canada); Shusen
Xie, Fujian Normal Univ. (China); Haishan Zeng, BC Cancer Research Ctr.
(Canada) and The Univ. of British Columbia (Canada) ............. [11211-16]

9:00 am: Optimizing parameters for inducing repigmentation in subjects
with generalized vitiligo: comparing the efficacy of visible light with
ultraviolet A1 versus narrowband ultraviolet B, Indermeet Kohli,

Alexis B. Lyons, Raheel Zubair, Bhavnit Bhatia, Henry Ford Health System
(USA); Amanda F. Nahhas, Henry Ford Health System (USA) and Beaumont
Hospital (USA); Taylor L. Braunberger, Henry W. Lim, lltefat H. Hamzavi,

Henry Ford Health System (USA) . ....... .. ..., [11211-17]

9:20 am: Transient vascular temperature variation during laser irradiation
recorded by high speed thermal camera, Dong Li, Hao Zhang, Bin Chen,
Wenjuan Wu, Xi’an Jiaotong Univ. (China). . ..................... [11211-18]

9:40 am: A novel method for direct measurement of optical fluence of
focused laser energy in ex-vivo skin, Rajender Katkam, Tania To,
Matthew Hibert, Jayant Bhawalkar, AVAVA Inc. (USA)............. [11211-20]

Coffee Break. . ... ..o Sat 10:00 am to 10:30 am

SESSION 7
LOCATION: ROOM 70 (LOWER MEZZANINE SOUTH) .SUN 10:30 AM TO 11:30 AM

Confocal and Multiphoton Microscopy i
Session Chair: Conor L. Evans, Wellman Ctr. for Photomedicine (USA)

10:30 am: Two-photon autofluorescence imaging and analysis for
automated assessment of skin changes associated with psoriasis in
humans, Mantas Zurauskas, Ronit Barkalifa, Univ. of lllinois (USA);

Aneesh Alex, GlaxoSmithKline (USA); Marina Marjanovic, Univ. of lllinois (USA);
Zane Arp, GlaxoSmithKline (USA) and U.S. Food and Drug Administration
(USA); Darold R. Spillman, Prabuddha Mukherjee, Univ. of lllinois (USA);

Craig D. Neitzel, Warren Lee, Jeremy Medler, Carle Foundation Hospital

(USA); Steve R. Hood, Matthew Cleveland, GlaxoSmithKline (United Kingdom);
Stephen A. Boppart, Univ. of lllinois (USA) .. .................... [11211-21]

10:50 am: In vivo optical imaging of vitiligo skin grafting treatment using
multiphoton microscopy and reflectance confocal microscopy,

Griffin R. Lentsch, Pezhman Mobasher, Univ. of California, Irvine (USA);

Craig Mizzoni, Tufts Univ. (USA); Karsten Koenig, Univ. des Saarlandes
(Germany); Bruce Tromberg, National Institutes of Health (USA); Irene
Georgakoudi, Tufts Univ. (USA); Anand Ganesan, Mihaela Balu, Univ. of
California, Irvine (USA) . . ..o oo [11211-22]

11:10 am: Combined reflectance confocal microscopy and optical
coherence tomography (RCM-OCT) for improving the diagnosis of small,
equivocal, non-pigmented papules: a prospective study, Jilliana Monnier,
Cristian Navarrete-Dechent, Saud Aleissa, Konstantinos Liopyris, Ofer Reiter,
Memorial Sloan-Kettering Cancer Ctr. (USA); Nicusor V. Iftimia, Physical
Sciences Inc. (USA); Kishwer S. Nehal, Alina Markova, Liang Deng, Memorial
Sloan-Kettering Cancer Ctr. (USA); Josep Malvehy, Univ. de Barcelona (Spain);
Anthony Rossi, Milind Rajadhyaksha, Allan C. Halpern, Ashfaq A. Marghoob,
Veronica Rotemberg, Manu Jain, Memorial Sloan-Kettering Cancer Ctr.

(USA) . e [11211-23]

Lunch/ExhibitionBreak .. ....................... Sun 11:30 am to 1:00 pm

THIS PROGRAM IS CURRENT AS OF 17 DECEMBER 2019—Find the latest on the SPIE Conference App.
Build your personal schedule of presentations, exhibitors, and networking events. 137




CONFERENCE 11211

SESSION 8
LOCATION: ROOM 70 (LOWER MEZZANINE SOUTH) ... SUN 1:20 PM TO 3:00 PM

Optical Coherence Tomography
Session Chair: Ruikang K. Wang, Univ. of Washington (USA)

1:20 pm: Multi-parameter polarization-sensitive optical coherence
tomography for improved burn depth determination, Taylor M. Cannon,
Harvard-MIT Health Sciences and Technology (USA); Pelham Keahey,

Néstor Uribe-Patarroyo, Martin Villiger, Brett E. Bouma, Wellman Ctr. for
Photomedicine, Massachusetts General Hospital (USA) and Harvard Medical
SChool (USA). . .ot e e [11211-24]

1:40 pm: Depth-resolved investigation of multiple optical properties and
wrinkle morphology in eye-corner area by multi-functional Jones matrix
optical coherence tomography, Kohei Yamazaki, KAO Corp. (Japan);

En Li, Arata Miyazawa, Univ. of Tsukuba (Japan); Masaki Kobayashi,

Tetsuya Sayo, KAO Corp. (Japan); Shuichi Makita, Univ. of Tsukuba (Japan);
Yoshito Takahashi, KAO Corp. (Japan); Yoshiaki Yasuno, Univ. of Tsukuba
(Japan); Shingo Sakai, KAO Corp. (Japan) . ..................... [11211-25]

2:00 pm: Handheld line-field confocal optical coherence tomography for
dermatology, Jonas Ogien, Olivier Levecq, Maxime Cazalas, DAMAE Medical
(France); Mariano Suppa, Véronique del Marmol, Hépital Erasme (Belgium);
Josep Malvehy, Hospital Clinic de Barcelona (Spain); Elisa Cinotti,

Pietro Rubegni, Univ. degli Studi di Siena (ltaly); Jean Luc Perrot, Ctr.
Hospitalier Univ. de Saint-Etienne (France); Arnaud Dubois, Lab. Charles Fabry,
Institut d’Optique Graduate School (France) .................... [11211-26]

2:20 pm: Capillary refill: a technique for obtaining histology-grade OCT
angiography maps of human dermal vasculature in vivo, Michael Evers,
Massachusetts General Hospital (USA); Malte Casper, Columbia Univ. (USA);
Garuna Kositratna, Josh Glahn, Weeranut Phothong, Tuanlian Luo, Dieter
Manstein, Massachusetts General Hospital (USA). ............... [11211-27]

2:40 pm: Demonstration of an optical coherence tomography imaging
system developed for real-time burn injury quantification in clinical
settings, Dan Paul Popescu, Michael S. D. Smith, National Research Council
Canada (Canada); Michael G. Sowa, Kent Imaging Inc. (Canada). . .. [11211-28]

Coffee Break. . ... ... Sun 3:00 pm to 3:30 pm

SESSION 9
LOCATION: ROOM 70 (LOWER MEZZANINE SOUTH) ...SUN 3:30 PM TO 5:50 PM

Skin Characterization/Biological Response

Session Chairs: Rolf B. Saager, Linkdping Univ. (Sweden);
InSeok Seo, Johnson & Johnson Consumer Products (USA);
Haishan Zeng, BC Cancer Research Ctr. (Canada)

3:30 pm: Rapid handheld screening device to detect skin and soft tissue
infections, Geethanjali Radhakrishnan, Adiuvo Diagnostics, Ltd. (India);
Aayush G. Gupta, Dr. D. Y. Patil Medical College, Hospital & Research Ctr.
(India); John King, Devina Ganvir, Adiuvo Diagnostics, Ltd. (India) . . . [11211-29]

3:50 pm: A full spectral modified ‘UV camera’ for improving the
assessment and quantification of vitiligo lesions compared to
conventional photography, Rudolf M. Verdaasdonk, Univ. of Twente
(Netherlands); Sanne Uitentuis, M. Heilman, J.M. Bae, Rosalie Luiten,

Albert Wolkerstorfer, Marcel Bekkenk, Amsterdam UMC (Netherlands). ... ....
[11211-30]

4:10 pm: Characterization of tattoos in human skin using pulsed
photothermal radiometry and diffuse reflectance spectroscopy,

Nina Verdel, Boris Majaron, Jozef Stefan Institute (Slovenia); Matjaz Lukac,
Fotona d.d. (Slovenia), Jozef Stefan Institute (Slovenia), Univ. of

Ljubljana (Slovenia). . . ... [11211-31]

4:30 pm: Video-rate multi-exposure laser speckle contrast imaging for
real-time microcirculation blood flow assessment in skin, Martin Hultman,
Linkdping Univ. (Sweden); Ingemar Fredriksson, Linképing Univ. (Sweden) and
Perimed AB (Sweden); Marcus Larsson, Tomas Strémberg, Linkdping Univ.
(SWEAEN) . oot [11211-32]

4:50 pm: Hemodynamics in traumatic bruises assessed by diffuse
reflectance spectroscopy and photothermal radiometry, Boris Majaron,
Jozef Stefan Institute (Slovenia), Univ. of Ljubljana (Slovenia); Ana Marin, Univ.
of Ljubljana (Slovenia); Nina Verdel, Jozef Stefan Institute (Slovenia);

Matija Milani€, Univ. of Ljubljana (Slovenia), JoZef Stefan Institute

(SIOVENIA). . vttt e [11211-33]
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5:10 pm: Skimager for the objective erythema estimation in atopic dogs,
Blaz Cugmas, Janis Spigulis, Univ. of Latvia (Latvia).............. [11211-35]

5:30 pm: Visualization of burn severity and progression using a topical
fluorescein based liquid bandage and digital camera, John Quan M.
Nguyen, Haley Marks, Wellman Ctr. for Photomedicine, Massachusetts General
Hospital (USA); Tyler Everett, Timothy Haire, Anders Carlsson, Rodney Chan,
U.S. Army Institute of Surgical Research (USA); Conor L. Evans, Wellman Ctr.
for Photomedicine, Massachusetts General Hospital (USA) . ....... [11211-36]

POSTERS-SUNDAY
LOCATION: MOSCONE CENTER, LEVEL 3 WEST ....... SUN 5:30 PM TO 7:00 PM

Conference attendees are invited to attend the BiOS poster session on
Sunday evening. Come view the posters, enjoy light refreshments, ask
questions, and network with colleagues in your field.

Poster Setup: Sunday 10:00 AM - 4:30 PM

View poster presentation guidelines and set-up instructions at
http://spie.org/PWPosterGuidelines

The transposition of caffeine in skin layers, visualization at a molecular
scale by molecular dynamics simulations, Neila Machado, Erika Sato, Univ.
Federal do ABC (Brazil); Clarissa Callegaro, AXCEM Dermatologia, Cosmiatria
e Laser (Brazil); Daniele Araujo, Herculano Martinho, Univ. Federal do ABC
(Brazil) . . .o e it [11211-37]

Visual assessment of facial pigmented lesions post picosecond laser
therapy using optical coherence tomography, Masato Ninomiya,

Yusuke Hara, Toyonobu Yamashita, Chika Katagiri, Shiseido Co., Ltd. (Japan);
Kei Negishi, Institute of Geriatrics, Tokyo Women’s Medical Univ.

(Japan). . .o [11211-38]

Video-mosaicking of human skin in vivo using handheld line-field
confocal optical coherence tomography, Jonas Ogien, Anthony Daures,
Maxime Cazalas, Olivier Levecq, DAMAE Medical (France); Arnaud Dubois,
Lab. Charles Fabry, Institut d’Optique Graduate School (France). ... [11211-39]

Using high-power, continuous-wave laser diodes for tumor ablation
guided by optical coherence tomography/angiography, Wen-Ju Chen,
Chun-Chieh Wang, Chang Gung Univ. (Taiwan); Ya-Ju Lee, Institute of Electro-
Optical Science and Technology, National Taiwan Normal Univ. (Taiwan);
Meng-Tsan Tsai, Chang Gung Univ. (Taiwan) . ................... [11211-40]

Non-contact fast Mueller matrix measurement system for investigation of
bio-tissues, Dierk Fricke, Alexander Becker, Leibniz Univ. Hannover (Germany);
Merve Wollweber, Laser Zentrum Hannover e.V. (Germany); Birgit Glasmacher,

Bernhard Roth, Leibniz Univ. Hannover (Germany) ............... [11211-42]
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CONFERENCE 11212

LOCATION: ROOM 160 (UPPER MEZZANINE SOUTH)
Saturday 1 February 2020 ¢ Proceedings of SPIE Vol. 11212

Therapeutics and Diagnostics

in Urology 2020

Conference Chair: Hyun Wook Kang, Pukyong National Univ. (Korea, Republic of)

Program Committee: Geoffrey N. Box, The Ohio State Univ. (USA); Kin F Chan, Simpson Interventions (USA); Nathaniel M. Fried, The Univ. of
North Carolina at Charlotte (USA); Thomas Hasenberg, Boston Scientific Corp. (USA); Joseph C. Liao, Stanford Univ. (USA);

William W. Roberts, Univ. of Michigan Health System (USA); Babak Shadgan, The Univ. of British Columbia (Canada);

Ronald Sroka, Laser-Forschungslabor (Germany); Joel M. Teichman, St. Paul’s Hospital (Canada); Matthias Trottmann, Univ. Minchen
(Germany); Rudolf M. Verdaasdonk, Vrije Univ. Medical Ctr. (Netherlands); Jian J. Zhang, Boston Scientific Corp. (USA)

SATURDAY 1 FEBRUARY

SESSION 1
LOCATION: ROOM 160 (UPPER MEZZANINE SOUTH) . . SAT 8:40 AM T0 10:00 AM

Laser Treatment |

Session Chair: Hyun Wook Kang,
Pukyong National Univ. (Korea, Republic of)

8:40 am: In vivo noncontact photothermal hemostasis using dual-
wavelengths for laser prostatectomy, Myeongjin Kim, Pukyong National
Univ. (Korea, Republic of); Sung Won Kim, Kosin Univ. (Korea, Republic of);
Jason R. Xuan, Thomas C. Hasenberg, Boston Scientific Corp. (USA);

Hyun Wook Kang, Pukyong National Univ. (Korea, Republic of) . ... .. [11212-1]

9:00 am: Transperineal laser ablation treatment of benign prostatic
obstruction: preliminary results of a pilot study, Rob van Kollenburg,

Luigi van Riel, Jorg Oddens, Theo de Reijke, Harrie Beerlage, Martijn de Bruin,
Amsterdam UMC (Netherlands). ... ... [11212-2]

9:20 am: In search of optimal settings for Ho:YAG laser- lithotripsy to
maximize the ablation rate, while minimizing the retropulsion,

Jian J. Zhang, Dongyul Chai, Jason R. Xuan, Aditi Ray, Thomas C. Hasenberg,
Tim Harrah, Boston Scientific Corp. (USA) .. ...t [11212-3]

9:40 am: Effect of mechanical expansion on tissue coagulation for
treatment of ureteral stricture, Van Gia Truong, Hyun Wook Kang, Van Nam
Tran, Myeongjin Kim, Pukyong National Univ. (Korea, Republic of) ... [11212-4]

Coffee Break. . . ....ovi e Sat 10:00 am to 10:30 am

SESSION 2
LOCATION: ROOM 160 (UPPER MEZZANINE SOUTH) . SAT 10:30 AM TO 11:50 AM

Optical Imaging
Session Chair: Kin F. Chan, Simpson Interventions (USA)

10:30 am: Application of a NIRS-derived measure to quantify
reoxygenation of the pelvic floor muscles in women following sustained
maximal voluntary contraction, Andrew J. Macnab, Emily Deegan,

Lynn Stothers, The Univ. of British Columbia (Canada) . ............ [11212-5]

10:50 am: Diagnosing urothelial carcinoma through multiple
spectroscopic techniques, Enrico Baria, Istituto Nazionale di Ottica (ltaly);
Simone Morselli, Andrea Liaci, Mauro Gacci, Sergio Serni, Marco Carini, Univ.
degli Studi di Firenze (Italy); Riccardo Cicchi, Istituto Nazionale di Ottica (ltaly);
Francesco Saverio Pavone, Univ. degli Studi di Firenze (ltaly). ....... [11212-6]

11:10 am: Imaging the urothelium with optical coherence tomography,
Hui Wang, Xu Zhou, Miami Univ. (USA). . ......... ..., [11212-7]

11:30 am: Monitoring changes in kidney optical properties during cold
storage preservation with spatial frequency domain imaging, Rebecca
A. Rowland, Adrien Ponticorvo, Beckman Laser Institute and Medical Clinic
(USA); Alberto Jarrin Lopez, Shiri Li, Hirohito Ichii, UC Irvine Medical Ctr. (USA);
Anthony J. Durkin, Beckman Laser Institute and Medical Clinic (USA) and Univ.
of California, Irvine (USA). . .. ... ..o s [11212-8]

Lunch/ExhibitionBreak . .............. ... .. ...... Sat 11:50 am to 1:20 pm

SESSION 3
LOCATION: ROOM 160 (UPPER MEZZANINE SOUTH) . .. SAT 1:20 PM TO 3:00 PM

Laser Treatment Il

Session Chairs: Jian J. Zhang, Boston Scientific Corp. (USA);
William W. Roberts, Univ. of Michigan Health System (USA)

1:20 pm: PEGylated nanographene oxide-Chlorin e6 with p53 conjugate
for enhanced and selective ablation therapy of bladder cancer, Hyejin Kim,
Hyun Wook Kang, Pukyong National Univ. (Korea, Republic of) . .. ... [11212-9]

1:40 pm: Introducing outpatient PDD and IMAGE1-S guided diode

laser treatment of intermediate-risk non-invasive bladder tumors to

the outpatient department: optic diagnosis is needed for immediate
treatment, Gregers G. Hermann, Marie S. Erikson, Karin Mogensen,

Herlev Hospital (Denmark). . ... [11212-10]

2:00 pm: Strike rate: analysis of stone to fiber contact during popcorn
laser lithotripsy, timothy Hall, Ali H. Aldoukhi, Khurshid Ghani, William
Roberts, Univ. of Michigan (USA) . ............ ... i, [11212-11]

2:20 pm: In vivo feasibility study of chemo-combined low-level laser
therapy (LLLT) for treating recurrent urethral stricture, Yeachan Lee,
Myeongijin Kim, Hyun Wook Kang, Pukyong National Univ. (Korea,

Republic of). . .. .o [11212-12]

2:40 pm: The effect of passability speed on fiber ball-tip breakage, Clara

Lin, Ashkan Aryaei, Boston Scientific Corp. (USA). .. ............. [11212-13]

CoffeeBreak............ ... . i, Sat 3:00 pm to 3:30 pm
SESSION 4

LOCATION: ROOM 160 (UPPER MEZZANINE SOUTH) . .. SAT 3:30 PM TO 5:10 PM

Laser Treatment IV

Session Chairs: Thomas Hasenberg, Boston Scientific Corp. (USA);
Hyun Wook Kang, Pukyong National Univ. (Korea, Republic of)

3:30 pm: Numerical simulations of bubble dynamics in laser lithotripsy,
Steven Peng, Boston Scientific Corp. (USA). . ... [11212-14]

3:50 pm: Parameter boundaries for thermally safe laser lithotripsy power
and irrigation: in vitro model, William W. Roberts, Ali H. Aldoukhi,

Kristian Black, Univ. of Michigan Health System (USA); Timothy L. Hall, Univ.

of Michigan (USA); Khurshid R. Ghani, Univ. of Michigan Health System (USA);
Adam D. Maxwell, Brian MacConaghy, Univ. of Washington (USA). .. [11212-15]

4:10 pm: Thermo-chemical analysis on kidney stones after laser
lithotripsy, Hyun Wook Kang, Pukyong National Univ. (Korea, Republic of);
James Zhang, Dongyul Chai, Jason R. Xuan, Thomas C. Hasenberg,

Timothy Harrah, Boston Scientific Corp. (USA) . ................. [11212-16]

4:30 pm: Dynamic combination of chemical and laser lights for bacterial
biofilm disinfection in flexible ureteroscope, Van Nam Tran, Fazlurrahman
Khan, Van Gia Truong, Young Mog Kim, Hyun Wook Kang, Pukyong National
Univ. (Korea, Republicof) ......... ... i [11212-17]

4:50 pm: Studying burnback mechanisms for large and small core size
fibers, Ashkan Aryaei, Sneha Srinivasan, Boston Scientific Corp.
(USA) . e e e [11212-18]
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BIOS HOT TOPICS
LOCATION: ROOM 206/214 (SOUTH LEVEL TWO)...... SAT 7:00 PM TO 9:30 PM
7:00 PM: Welcome and Opening Remarks
BIOS 2020 Symposium Chair
Jennifer Barton, The Univ. of Arizona (USA)
BIOS 2020 Symposium Chair
Wolfgang Drexler, Medical Univ. of Vienna (Austria)
7:05 PM: Presentation of 2019 Britton Chance Biomedical Optics Award
by SPIE President
7:10 PM: Presentation by Steven Jacques, Univ. of Washington (USA);
2020 Britton Chance Biomedical Optics Award Winner
7:30 PM: Hot Topics Facilitator Remarks
Sergio Fantini, Tufts Univ. (USA)
7:35 PM: Optical Coherence Tomography from Research to Clinical
Practice
James Fujimoto, Massachusetts Institute of Technology (USA)
7:45 PM: Computational Microscopy
Laura Waller, Univ. of California, Berkeley (USA)
7:55 PM: Seeing Early Cancer in a New Light
Sarah Bohndiek, Univ. of Cambridge (United Kingdom)
8:05 PM: Multiscale QPI
Gabriel Popescu, Univ. of lllinois at Urbana-Champaign (USA)
8:15 PM: Photoacoustic Imaging Assistants for Minimally Invasive
Surgeries and Procedures
Muyinatu A. Lediju Bell, Johns Hopkins Univ. (USA) Journal of
Biomedical Optics Speaker

8:25 PM: Interface of Radiation-Optical Interactions and Nanotechnology:

Future Clinical Perspectives

Ewa Goldys, Univ. of New South Wales (Australia)
8:35 PM: Imaging the Proteome in Living Cells

Bo Huang, Univ. of California, San Francisco (USA)
8:45 PM: X-Induced Photodynamic Therapy

Shawn Chen, NIH/NBIB (USA)

8:55 PM: Al Cell Sorting
Keisuke Goda, Univ. of Tokyo (Japan)

BiOS Expo Industry Stage

Saturday - Sunday ¢ Hall DE

Keynotes and panels on the latest
developments, open to all attendees.

Pages 56-59
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SUNDAY 2 FEBRUARY

POSTERS-SUNDAY
LOCATION: MOSCONE CENTER, LEVEL 3 WEST ....... SUN 5:30 PM TO 7:00 PM

Conference attendees are invited to attend the BiOS poster session on
Sunday evening. Come view the posters, enjoy light refreshments, ask
questions, and network with colleagues in your field.

Poster Setup: Sunday 10:00 AM - 4:30 PM

View poster presentation guidelines and set-up instructions at
http://spie.org/PWPosterGuidelines

US-assisted Nd:YAG laser treatment with modulated energy for prostate
tumors: computational and experimental evaluations, Van Nam Tran,

Van Gia Truong, Hyun Wook Kang, Pukyong National Univ. (Korea,

Republic of). . .. oo [11212-19]

Photobiomodulation (PBM) on diabetic human bladder fibroblasts for
treating urinary tract infection (UTI), Yeachan Lee, Hyejin Kim, Hyun Wook
Kang, Pukyong National Univ. (Korea, Republicof) .. ............. [11212-21]

EGF-inspired cryogels for induction of apoptosis in human bladder
cancer cells through photobiostimulation, Shanmugapriya Karuppusamy,
Hyejin Kim, Hyun Wook Kang, Pukyong National Univ. (Korea,

Republicof). . ....o [11212-23]

BIOS SUNDAY PLENARY
LOCATION: ROOM 206/214 (SOUTH LEVEL TWO) ...... SUN 7:15 PM TO 8:00 PM

Welcome and Award Presentation
John G. Greivenkamp, Univ. of Arizona (United States), 2020 SPIE President

Presentation of 2020 SPIE Biophotonics Technology Innovator Award
THE 2020 RECIPIENT
Nirmala Ramanujam,
Duke University, Durham, North Carolina, USA

Talk by 2014 Nobel Prize Winner in Physics:
Spying on the Secret Lives of Cells
Eric Betzig, Univ. of California, Berkeley and
Howard Hughes Medical Institute (USA)
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CONFERENCE 11213
LOCATION: ROOM 302 (LEVEL 3 SOUTH)

Saturday 1 February 2020 ¢ Proceedings of SPIE Vol. 11213

Imaging, Therapeutics, and Advanced
Technology in Head and Neck Surgery and

Otolaryngology 2020

Conference Chairs: Brian J. F. Wong, Beckman Laser Institute and Medical Clinic (USA); Justus F. ligner, Uniklinik RWTH Aachen (Germany)

Program Committee: Milind Rajadhyaksha, Memorial Sloan-Kettering Cancer Ctr. (USA); Henricus J. C. M. Sterenborg, Netherlands Cancer
Institute, Univ. Medical Center Amsterdam AMC (Netherlands); Javier A. Jo, Texas A&M Univ. (USA); Amy L. Oldenburg, The Univ. of North
Carolina at Chapel Hill (USA); Maie A. St. John, The Henry Samueli School of Engineering (USA)

SATURDAY 1 FEBRUARY

SESSION 1
LOCATION: ROOM 302 (LEVEL 3SOUTH) ............ SAT 9:00 AM TO 9:20 AM

Functional Diagnostic Technologies and Quality
Assurance in Tympanic Membrane Reconstruction

Session Chair: Brian J. F. Wong,
Beckman Laser Institute and Medical Clinic (USA)

9:00 am: Success of tympanoplasty evaluated by endoscopic OCT:

a case report, Jonas Golde, TU Dresden (Germany); Joseph Morgenstern,
Universitatsklinikum Carl Gustav Carus Dresden (Germany); Martin Schindler,
TU Dresden (Germany); Max Kemper, Matthias Bornitz, Marcus Neudert,
Thomas Zahnert, Universitétsklinikum Carl Gustav Carus Dresden (Germany);

Edmund Koch, Lars Kirsten, TU Dresden (Germany) . .. ............ [11213-2]
SESSION 2
LOCATION: ROOM 302 (LEVEL 3 SOUTH) ........... SAT 9:20 AM TO 10:00 AM

OCT and Related Imaging Techniques for
Diagnostics and Therapy Guidance for the Inner Ear

Session Chair: Justus F. ligner,
Uniklinik RWTH Aachen (Germany)

9:20 am: Dual-mode endoscopic probe combining OCT and
autofluorescence imaging for inner ear hearing loss diagnosis and
therapy guidance, Jesung Park, Physical Sciences Inc. (USA);

Jeffrey T. Cheng, Daniel Lee, Massachusetts Eye and Ear (USA); Jeffrey Holt,
Hannah Goldberg, Boston Children’s Hospital (USA); Gopi N. Maguluri,

John Grimble, Nicusor V. Iftimia, Physical Sciences Inc. (USA). . ..... [11213-3]

9:40 am: Quantitative spectroscopic comparison of the optical properties
of the mouse cochlear microstructures using optical coherence
tomography at 1.3 ym and 1 ym wavelength regimes, Ting-Yen Tsai,

Ting Hao Chen, National Taiwan Univ. (Taiwan); Hsin-Chien Chen, Hao Wang,
Tri-Service General Hospital (Taiwan) and National Defense Medical Ctr.
(Taiwan); Yin-Peng Huang, Teng-Chieh Chang, Yu-Wei Chang, Yi-Ping Hung,
National Taiwan Univ. (Taiwan); Meng-Tsan Tsai, Chang Gung Univ. (Taiwan);
Chih-Hung Wang, Taichung Armed Forces General Hospital (Taiwan) and
National Defense Medical Ctr. (Taiwan); Hsiang-Chieh Lee, National Taiwan
Univ. (Taiwan) . ... e [11213-5]

Coffee Break. . ... Sat 10:00 am to 10:30 am

SESSION 3
LOCATION: ROOM 302 (LEVEL 3 SOUTH) .......... SAT 10:30 AM TO 12:50 PM

From Bench to Bedside: Optical Diagnostic
Techniques for Malignant and Pre-malignant
Lesions of the Oral Cavity

Session Chair: Brian J. F. Wong,
Beckman Laser Institute and Medical Clinic (USA)

10:30 am: Serum Raman spectroscopy: evaluation in hamster buccal
pouch models, Sourav Raj Singh, Heero Vaswani, Kshama Pansare,

Arvind Ingle, C. Murali Krishna, Advanced Ctr. for Treatment, Research &
EducationinCancer(India) . ............ .. ... i [11213-6]

10:50 am: Non-invasive structural and functional imaging of the human
oral mucosa by optical coherence tomography, Julia Walther, Jonas Golde,
Florian Tetschke, Christian Schnabel, Lars Kirsten, Christian Hannig,

Edmund Koch, TU Dresden (Germany) . . ..., [11213-7]

11:10 am: Raman microspectroscopy of oral mucosa: exploring Raman
maps in experimental carcinogenesis, Piyush Kumar, Arti R. Hole,

Arvind Ingle, C. Murali Krishna, Advanced Ctr. for Treatment, Research &
Educationin Cancer (India) .. .......couiiiiiii i [11213-8]

11:30 am: Development of a new polarized hyperspectral imaging
microscope, Ximing Zhou, Ling Ma, Martin Halicek, James D. Dormer, The
Univ. of Texas at Dallas (USA); Baowei Fei, The Univ. of Texas at Dallas (USA)
and The Univ. of Texas Southwestern Medical Ctr. at Dallas (USA). . .. [11213-9]

11:50 am: Design and validation of an intraoperative autofluorescence
lifetime imaging device, Yong Hu, Univ. of California, Los Angeles (USA);
Peter Pellionisz, The Henry Samueli School of Engineering (USA);

Seong Moon, Shan Huang, Maie A. St. John, Univ. of California, Los Angeles
(USA) . et [11213-18]

12:10 pm: Assessment of gate width and delay time in dynamic optical
contrast imaging for application in head and neck surgery, Peter Pellionisz,
The Henry Samueli School of Engineering (USA); Yong Hu, Shan Huang,

Andy Moon, Univ. of California, Los Angeles (USA); Khuzaima Rangwalla,

The Henry Samueli School of Engineering (USA); Maie A. St. John, Univ. of
California, Los Angeles (USA) . . ... [11213-19]

12:30 pm: Fluorescence guided surgery in Head and Neck cancer for
in vivo tumor detection using Cetuximab-800CW, Max Witjes, University
Medical Center Groningen (Netherlands) ... .................... [11213-22]

Lunch/ExhibitionBreak .. ....................... Sat 12:50 pm to 2:00 pm
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CONFERENCE 11213

SESSION 4
LOCATION: ROOM 302 (LEVEL 3 SOUTH) ............ SAT 2:00 PM TO 2:40 PM

Clinical Translation of Confocal Optics and Surgical
Use of Laser Technology

Session Chair: Justus F. ligner,
Uniklinik RWTH Aachen (Germany)

2:00 pm: Confocal mimics hematoxylin and eosin: recent technical
development in translation, Daniel S. Gareau, SurgiVance Inc. (USA);

John A. Carucci, New York Univ. (USA); Alba G. Mulberger, The Rockefeller
Univ. (USA) ot [11213-10]

2:20 pm: Comparative in-vitro investigations on the cutting quality of the
CO2 laser and the diode pumped Er:YAG laser, Karl Stock, Holger Wurm,
Institut fur Lasertechnologien in der Medizin und Messtechnik

(GEIMANY) .« o ettt et e e e e e e e [11213-11]

SESSION 5
LOCATION: ROOM 302 (LEVEL 3 SOUTH) ............ SAT 2:40 PM TO 5:50 PM

Combining Novel Imaging Technology for
Functional Assessment and Therapy Guidance in
Upper and Lower Airways

Session Chair: Brian J. F. Wong,
Beckman Laser Institute and Medical Clinic (USA)

2:40 pm: Assessment of nasal valve surgery outcomes using anatomical
optical coherence tomography, Santosh Balakrishnan, Ruofei Bu,

Candace M. Waters, Julia S. Kimbell, Wesley H. Stepp, William W. Shockley,
Madison J. Clark, Amy L. Oldenburg, The Univ. of North Carolina at Chapel Hill
(USA) . ottt [11213-12]

3:00 pm: Validation of CFD predicted airway pressures built from aOCT
reconstruction of 3D printed stenosis phantoms, Hillel B. Price, Ruofei Bu,
Santosh Balakrishnan, Julia S. Kimbell, Amy L. Oldenburg, The Univ. of North
Carolinaat Chapel Hill (USA) . . ... .. [11213-13]

Coffee Break. . .....coivii i Sat 3:20 pm to 3:50 pm

3:50 pm: Assessment of toxin-induced airway injury and therapeutic
effects in a rat model by optical coherence tomography, Yusi Miao, Andy
Choi, Univ. of California, Irvine (USA); Heidi Nick, Jacqueline Rioux, Rhonda
Garlick, Joseph C. Jing, Livia A. Veress, Univ. of Colorado Denver (USA); Sari
B. Mahon, Beckman Laser Institute and Medical Clinic (USA); Matthew Brenner,
Beckman Laser Institute (USA); Carl W. White, Univ. of Colorado Denver (USA);
Zhongping Chen, Univ. of California, Irvine (USA) .. .............. [11213-14]

4:10 pm: Wide field vectorial polarization sensitive optical coherence
tomography imaging of human vocal folds, Sarat Gundavarapu, Harvard
Medical School (USA) and Wellman Ctr. of Photomedicine (USA);

James B. Kobler, Harvard Medical School (USA) and Wellman Ctr. of
Photomedicine (USA) and Massachusetts General Hospital (USA);

James A. Burns, Harvard Medical School (USA) and Massachusetts General
Hospital (USA); Benjamin J. Vakoc, Harvard Medical School (USA) and Wellman
Ctr. of Photomedicine (USA) and Harvard-MIT Health Sciences and Technology
(USA) . et [11213-15]

4:30 pm: Quantitative assessment of the three-dimensional
microarchitecture of the human vocal fold using optical coherence
tomography, two-photon excitation fluorescence microscopy, and second
harmonic generation, Fouzi Benbouijja, Christopher J. Hartnick, Harvard
Medical School (USA) .. ... ..o e [11213-16]

4:50 pm: Design of a novel MEMS based Laser scanning laryngoscope

to combine high precision laser cuts with simultaneous MHz OCT and
stereo camera feedback, James Napier, Hochschule Emden-Leer (Germany);
Miroslav Zabic, Sontje lhler, Max-Heinrich Laves, Leibniz Univ. Hannover
(Germany); Walter Neu, Hochschule Emden-Leer (Germany) ... .... [11213-17]

5:10 pm: Differentiation of tumors of the upper respiratory tract using
optical metabolic imaging, Dennis Eggert, Volkan Dogan, David Gaertner,
Christian Betz, Universitétsklinikum Hamburg-Eppendorf (Germany) [11213-20]

5:30 pm: In vivo detection of laryngeal cancer by hyperspectral imaging
combined with deep learning methods, Dennis Eggert, Universitatsklinikum
Hamburg-Eppendorf (Germany); Marcel Bengs, Technische Univ. Hamburg-
Harburg (Germany); Stephan Westermann, Rheinische Friedrich-Wilhelms-Univ.
Bonn (Germany); Nils Gessert, Technische Univ. Hamburg-Harburg (Germany);
Andreas O.H. Gerstner, Stadtisches Klinikum Braunschweig (Germany); Nina

A Miller, Rheinische Friedrich-Wilhelms-Univ. Bonn (Germany); Alexander
Schlaefer, Technische Univ. Hamburg-Harburg (Germany); Christian Betz,
Wiebke Laffers, Universitatsklinikum Hamburg-Eppendorf (Germany) [11213-21]
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BIOS HOT TOPICS
LOCATION: ROOM 206/214 (SOUTH LEVEL TWO)....... SAT 7:00 PM TO 9:30 PM
7:00 PM: Welcome and Opening Remarks
BIOS 2020 Symposium Chair
Jennifer Barton, The Univ. of Arizona (USA)
BIOS 2020 Symposium Chair
Wolfgang Drexler, Medical Univ. of Vienna (Austria)
7:05 PM: Presentation of 2019 Britton Chance Biomedical Optics Award
by SPIE President
7:10 PM: Presentation by Steven Jacques, Univ. of Washington (USA);
2020 Britton Chance Biomedical Optics Award Winner
7:30 PM: Hot Topics Facilitator Remarks
Sergio Fantini, Tufts Univ. (USA)
7:35 PM: Optical Coherence Tomography from Research to Clinical
Practice
James Fujimoto, Massachusetts Institute of Technology (USA)
7:45 PM: Computational Microscopy
Laura Waller, Univ. of California, Berkeley (USA)
7:55 PM: Seeing Early Cancer in a New Light
Sarah Bohndiek, Univ. of Cambridge (United Kingdom)
8:05 PM: Multiscale QPI
Gabriel Popescu, Univ. of lllinois at Urbana-Champaign (USA)
8:15 PM: Photoacoustic Imaging Assistants for Minimally Invasive
Surgeries and Procedures
Muyinatu A. Lediju Bell, Johns Hopkins Univ. (USA) Journal of
Biomedical Optics Speaker
8:25 PM: Interface of Radiation-Optical Interactions and Nanotechnology:
Future Clinical Perspectives
Ewa Goldys, Univ. of New South Wales (Australia)
8:35 PM: Imaging the Proteome in Living Cells
Bo Huang, Univ. of California, San Francisco (USA)
8:45 PM: X-Induced Photodynamic Therapy
Shawn Chen, NIH/NBIB (USA)
8:55 PM: Al Cell Sorting
Keisuke Goda, Univ. of Tokyo (Japan)

SUNDAY 2 FEBRUARY

POSTERS-SUNDAY
LOCATION: MOSCONE CENTER, LEVEL 3 WEST ....... SUN 5:30 PM TO 7:00 PM

Conference attendees are invited to attend the BiOS poster session on
Sunday evening. Come view the posters, enjoy light refreshments, ask
questions, and network with colleagues in your field.

Poster Setup: Sunday 10:00 AM - 4:30 PM

View poster presentation guidelines and set-up instructions at
http://spie.org/PWPosterGuidelines

Micro vibration measurement of membrane in an eardrum model sample
using micro vi-bro tomography, Yoonseok Kim, Jae-Hwan Kwon,

Pilun Kim, Mansik Jeon, Jeehyun Kim, Kyungpook National Univ. (Korea,
Republic of). . .. oo e [11213-1]
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CONFERENCE 11214

LOCATION: ROOM 50 (LOWER MEZZANINE SOUTH)
Saturday-Sunday 1-2 February 2020 ¢ Proceedings of SPIE Vol. 11214

Endoscopic Microscopy XV

Conference Chairs: Guillermo J. Tearney, Wellman Ctr. for Photomedicine (USA); Thomas D. Wang, Univ. of Michigan (USA);

Melissa J. Suter, Massachusetts General Hospital (USA)

Program Committee: Kathy Beaudette, Castor Optics, Inc. (Canada); Matthew Brenner, Univ. of California, Irvine (USA);

Johannes F. de Boer, Vrije Univ. Amsterdam (Netherlands); Arthur F. Gmitro, The Univ. of Arizona (USA); Michalina J. Gora, Lab. des sciences
de I'Ingénieur, de I'Informatique et de I'lmagerie (France); Lida P. Hariri, Massachusetts General Hospital (USA); Stephen Lam, The BC Cancer
Agency Research Ctr. (Canada); Amy L. Oldenburg, The Univ. of North Carolina at Chapel Hill (USA); Wibool Piyawattanametha, King
Mongkut’s Institute of Technology Ladkrabang (Thailand); DongKyun Kang, College of Optical Sciences, The Univ. of Arizona (USA);

David D. Sampson, Univ. of Surrey (United Kingdom); Eric J. Seibel, Univ. of Washington (USA)

SATURDAY 1 FEBRUARY

SESSION 1
LOCATION: ROOM 50 (LOWER MEZZANINE SOUTH) .. SAT 8:20 AM TO 10:00 AM

Gastroenterology

Session Chair: Michalina J. Gora, Lab. des sciences de I'Ingénieur, de
I'Informatique et de I'lmagerie (France)

8:20 am: Extended scanning workspace using steerable OCT
endomicroscopy, Oscar Caravaca Mora, Florent P. Nageotte Sr.,

Philippe Zanne, Lucile Zorn, Natalia Zulina, Sara Gravelyn, Paul C. Montgomery,
Michel de Mathelin, Bernard Dallemagne, Michalina J. Gora,

Univ. de Strasbourg (France) . . . ......... ... . i, [11214-1]

8:40 am: Polarization-sensitive micro optical coherence tomography
tethered capsule endomicroscopy for investigation of eosinophilic
esophagitis, Andreas Wartak, Biwei Yin, Chia-Pin Liang, Harvard Medical
School (USA); Brandon Apoo, Wellman Ctr. for Photomedicine (USA);

Hui Min Leung, Barry Vuong, Jose Carlos Gallego Fernandez, Osman O. Ahsen,
Chukwuemeka Okoro, Guillermo J. Tearney, Harvard Medical School

(USA) . e e [11214-2]

9:00 am: Combined OCT and angle-resolved low-coherence
interferometry using endoscope-coupled paddle probe, Kengyeh K. Chu,
Zachary A. Steelman, Michael Crose, Evan Jelly, Brian Cox, Duke Univ.

(USA); Yaa Ofori-Marfoh, Lama Moussa, Holly Cirri, Ariel E. Watts,

Nicholas J. Shaheen, Univ. of North Carolina (USA); Adam P. Wax, Duke Univ.
(USA) . e [11214-3]

9:20 am: Transnasal imaging tube for unsedated OCT imaging the upper
gastrointestinal tract in infants, Hamid Farrokhi, Jing Dong,

David O. Otuya, Yogesh Verma, Sarah K. Zemlok, Aditya Kumar, Peter Choy,
Rachel E. Shore, Sarah L. Giddings, Nitasha G. M. Bhat, Ara L. Bablouzian,
Mason W. Schellenberg, Matthew Beatty, Zhonglie Piao, Catriona N. Grant,
Wellman Ctr. for Photomedicine (USA); Norman S. Nishioka, Massachusetts
General Hospital (USA); Mireille Rosenberg, Wellman Ctr. for Photomedicine
(USA); Christopher J. Damman, Bill & Melinda Gates Foundation (USA);
Guillermo J. Tearney, Wellman Ctr. for Photomedicine (USA) ........ [11214-4]

9:40 am: Minimally invasive intestinal permeability assessment using an
optical coherence tomography guided intestinal potential difference
probe, Serena Z. Shi, Wellman Ctr. for Photomedicine (USA) and Univ. of
California, San Diego (USA); David O. Otuya, Hamid Farrokhi, Wellman Ctr. for
Photomedicine (USA); Ariel J. Lee, Wellman Ctr. for Photomedicine (USA) and
KAIST (Korea, Democratic Peoples Republic of); Jing Dong, Sarah L. Giddings,
Wellman Ctr. for Photomedicine (USA); Christopher J. Damman, Bill & Melinda
Gates Foundation (USA); Guillermo J. Tearney, Wellman Ctr. for Photomedicine
(USA) . e [11214-5]

Coffee Break. . ... Sat 10:00 am to 10:30 am

SESSION 2
LOCATION: ROOM 50 (LOWER MEZZANINE SOUTH) . SAT 10:30 AM TO 11:50 AM

Spectral Encoding

Session Chair: DongKyun Kang,
Wyant College of Optical Sciences (USA)

10:30 am: Imaging tympanic membrane vibrations in a human ear,

Matan Hamra, Technion-Israel Institute of Technology (Israel); Shadi Shinnawi,
Rambam Medical Ctr. (Israel); Limor Minai, Technion-Israel Institute of
Technology (Israel); Mauricio Cohen Vaizer, Rambam Medical Ctr. (Israel);

Dvir Yelin, Technion-Israel Institute of Technology (Israel). .......... [11214-6]

10:50 am: Speckle-free, spectrally-encoded confocal microscopy,

Cheng Gong, Wyant College of Optical Sciences (USA); Delaney Stratton,
Clara Curiel-Lewandrowski, The Univ. of Arizona Cancer Ctr. (USA);

DongKyun Kang, Wyant College of Optical Sciences (USA) ......... [11214-7]

11:10 am: 400-kHz and 1060-nm SECM tethered capsule endomicroscopy
for human esophageal imaging in vivo, Jiheun Ryu, Aaron R. Baillargeon,
Edward C. Farewell, Ara L. Bablouzian, Mason W. Schellenberg,

Alfred A. F. K. Kelada, Catriona N. Grant, Guillermo J. Tearney, Wellman Ctr. for
Photomedicine (USA). . ... ... s [11214-8]

11:30 am: Imaging artifact correction for forward-viewing spectrally

encoded endoscopy, Jiheun Ryu, Adel Zeidan, Wellman Ctr. for
Photomedicine (USA); Mitsuhiro lkuta, Canon U.S.A., Inc. (USA);

Guillermo J. Tearney, Wellman Ctr. for Photomedicine (USA) ........ [11214-9]
Lunch/ExhibitionBreak . .. ............ ... ... ... Sat 11:50 am to 1:40 pm
SESSION 3
LOCATION: ROOM 50 (LOWER MEZZANINE SOUTH) ... SAT 1:40 PM TO 3:00 PM
Respiratory

Session Chair: Lida P. Hariri,
Massachusetts General Hospital (USA)

1:40 pm: In vivo diagnosis of idiopathic pulmonary fibrosis (IPF) using
endobronchial OCT, Sreyankar Nandy, Benjamin W. Roop, David C. Adams,
Ashok Muniappan, Colleen M. Keyes, John C. Wain, Christopher R. Morse,
Michael Lanuti, Massachusetts General Hospital (USA); Thomas V. Colby, Mayo
Clinic (USA); Angela Shih, Mari Mino-Kenudson, Eugene J. Mark, Richard L.
Kradin, Amita Sharma, Lloyd Liang, Diane L. Davies, Margit V. Szabari,

Andrew M. Tager, Melissa J. Suter, Lida P. Hariri, Massachusetts General
Hospital (USA) . ... [11214-10]

2:00 pm: Full resolution PS-OCT assessment of airway smooth muscle in
a longitudinal bronchial thermoplasty study, David C. Adams, Jasmin A.
Holz, Andrew F. McCrossan, Lida P. Hariri, Margit V. Szabari, Melissa J. Suter,
Massachusetts General Hospital (USA) . ........ ..o, [11214-12]

2:20 pm: Multifunctional optical coherence tomography for endoscopic
in-vivo imaging of lungs periphery in asthma patients, Margherita Vaselli,
Fabio Feroldi, Joy Willemse, Valentina Davidoiu, Maximilian G. O. Graefe,

Dirck van Iperen, Johannes F. de Boer, Vrije Univ. Amsterdam

(Netherlands) .. ... [11214-13]

2:40 pm: Nose cone with inflatable probe-clamping balloons improves
stabilization of an intranasal pOCT imaging probe, Hui Min Leung,
Massachusetts General Hospital (USA) and Harvard Medical School (USA);
Chulho Hyun, Rachel E. Shore, Jose Antonio Vasquez, Wellman Ctr. for
Photomedicine (USA) and Massachusetts General Hospital (USA); Susan

E. Birket, Ren-Jay Shei, George M. Solomon, Steven M. Rowe, The Univ.

of Alabama at Birmingham School of Medicine (USA); Guillermo J. Tearney,
Massachusetts General Hospital (USA) ......................... [11214-11]

CoffeeBreak............ ... ... i, Sat 3:00 pm to 3:30 pm
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CONFERENCE 11214

SESSION 4
LOCATION: ROOM 50 (LOWER MEZZANINE SOUTH) ... SAT 3:30 PM TO 4:50 PM

Fluorescence and Photoacoustic

Session Chair: Guillermo J. Tearney,
Massachusetts General Hospital (USA)

3:30 pm: Structured illumination super-resolution module for 1- photon
endomicroscopy, Tabourin Loic, Tigran Galstian, Ctr. d’Optique, photonique et
laser, Univ. Laval (Canada). .. .......coouiineniiiinii e [11214-14]

3:50 pm: Forward-imaging photoacoustic laproscope with all-optical
ultrasound detection and flexible fiber bundles, Qian Li, Medizinische

Univ. Wien (Austria); Wolfgang Rohringer, XARION Laser Acoustics GmbH
(Austria); Mikael Timo Erkkild, Stefan PreiBer, Richard Haindl, Mengyang Liu,
Medizinische Univ. Wien (Austria); Balthasar Fischer, XARION Laser Acoustics
GmbH (Austria); Wolfgang Drexler, Medizinische Univ. Wien (Austria) [11214-15]

4:10 pm: Photoacoustic endomicroscopy through a multimode fiber via
spatial light modulator based optical wavefront shaping, Sylvain Mezil,
Irene Wang, Philippe Moreau, Théodore Remark, Antonio M. Caravaca-Aguirre,
Emmanuel Bossy, Lab. Interdisciplinaire de Physique (France) and Univ.
Grenoble Alpes (France) and CNRS (France) . ............... ... [11214-16]

4:30 pm: Effective imaging frame rate enhancement of two-photon
endomicroscopy for neuroimaging in vivo, Honghua Guan, Dawei Li,
Hyeon-Cheol Park, Ang Li, Johns Hopkins Univ. (USA); Yuanlei Yue, The
George Washington Univ. (USA); Ming-Jun Li, Corning Incorporated (USA);

Hui Lu, The George Washington Univ. (USA); Xingde Li, Johns Hopkins Univ.
(USA) . o [11214-17]

BIOS HOT TOPICS
LOCATION: ROOM 206/214 (SOUTH LEVEL TWO)....... SAT 7:00 PM T0 9:30 PM

7:00 PM: Welcome and Opening Remarks
BIOS 2020 Symposium Chair
Jennifer Barton, The Univ. of Arizona (USA)
BIOS 2020 Symposium Chair
Wolfgang Drexler, Medical Univ. of Vienna (Austria)

7:05 PM: Presentation of 2019 Britton Chance Biomedical Optics Award
by SPIE President
7:10 PM: Presentation by Steven Jacques, Univ. of Washington (USA);
2020 Britton Chance Biomedical Optics Award Winner
7:30 PM: Hot Topics Facilitator Remarks
Sergio Fantini, Tufts Univ. (USA)
7:35 PM: Optical Coherence Tomography from Research to Clinical
Practice
James Fujimoto, Massachusetts Institute of Technology (USA)
7:45 PM: Computational Microscopy
Laura Waller, Univ. of California, Berkeley (USA)
7:55 PM: Seeing Early Cancer in a New Light
Sarah Bohndiek, Univ. of Cambridge (United Kingdom)
8:05 PM: Multiscale QPI
Gabriel Popescu, Univ. of lllinois at Urbana-Champaign (USA)
8:15 PM: Photoacoustic Imaging Assistants for Minimally Invasive
Surgeries and Procedures
Muyinatu A. Lediju Bell, Johns Hopkins Univ. (USA) Journal of
Biomedical Optics Speaker
8:25 PM: Interface of Radiation-Optical Interactions and Nanotechnology:
Future Clinical Perspectives
Ewa Goldys, Univ. of New South Wales (Australia)
8:35 PM: Imaging the Proteome in Living Cells
Bo Huang, Univ. of California, San Francisco (USA)
8:45 PM: X-Induced Photodynamic Therapy
Shawn Chen, NIH/NBIB (USA)
8:55 PM: Al Cell Sorting
Keisuke Goda, Univ. of Tokyo (Japan)
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SUNDAY 2 FEBRUARY

SESSION 5
LOCATION: ROOM 50 (LOWER MEZZANINE SOUTH) ..SUN 8:20 AM TO 10:00 AM

Optical Coherence Tomography

Session Chair: Amy L. Oldenburg,
The Univ. of North Carolina at Chapel Hill (USA)

8:20 am: Endoscopic optical coherence tomography for sublayer
measurement of the human oral mucosa in vivo, Julia Walther,

Marius Albrecht, Juliane Mdller, Jonas Golde, Florian Tetschke,

Christian Schnabel, Edmund Koch, TU Dresden (Germany) . ....... [11214-18]

8:40 am: Handheld intravaginal OCT endoscope for in-situ monitoring of
laser vaginal ablation, Yusi Miao, Univ. of California, Irvine (USA);

Neha T. Sudol, Univ. of California, Irvine Medical Ctr. (USA); Xiaoming Hu,
Beckman Laser Institute and Medical Clinic (USA); Yan Li, Univ. of California,
Irvine (USA); Joseph C. Jing, Yona Tadir, Beckman Laser Institute and Medical
Clinic (USA); Felicia Lane, Univ. of California, Irvine Medical Ctr. (USA);
Zhongping Chen, Univ. of California, Irvine (USA) ................ [11214-19]

9:00 am: Endoscopic micro-optical coherence tomography of the

inner ear for diagnosis of sensorineural hearing loss, Janani S. lyer,
Harvard Univ. (USA); Biwei Yin, Massachusetts General Hospital (USA);
Konstantina Stankovic, Massachusetts Eye and Ear (USA); Guillermo Tearney,
Massachusetts General Hospital (USA) . ....................... [11214-20]

9:20 am: Correlation between optical reflectance contrast and
ultrastructures, Linbo Liu, Si Chen, Xi Ge, Xinyu Liu, Nanyang Technological
Univ. (SINQapore) . ...t [11214-21]

9:40 am: Modeling and optimization of depth of field extension based
on mirror-tunneling, Chukwuemeka Okoro, Biwei Yin, Guillermo J. Tearney,
Harvard Medical School (USA) . ...ttt [11214-22]

CoffeeBreak. ...... ... Sun 10:00 am to 10:30 am

SESSION 6
LOCATION: ROOM 50 (LOWER MEZZANINE SOUTH) .SUN 10:30 AM TO 11:50 AM

Novel Probes
Session Chair: Eric J. Seibel, Univ. of Washington (USA)

10:30 am: Shadow-free motorized capsule enables accurate beam
positioning and sectorized OCT imaging of the esophagus, Antonio Lépez-
Marin, Geert Springeling, Robert Beurskens, Heleen M. M. van Beusekom,
Antonius F. W. van der Steen, Arjun D. Koch, Erasmus MC (Netherlands);

Brett E. Bouma, Wellman Ctr. for Photomedicine (USA) and Harvard Medical
School (USA) and Massachusetts General Hospital (USA); Robert A. Huber,
Univ. zu Liibeck (Germany); Gijs van Soest, Tianshi Wang, Erasmus MC
(Netherlands) . ... .. ... . [11214-23]

10:50 am: Shadow-free tethered capsule endomicroscopy using a hollow-
shaft brushless DC motor, Tim Eixmann, Medizinisches Laserzentrum Libeck
GmbH (Germany); Martin Ahrens, Univ. zu Liibeck (Germany);

Gereon M. Huttmann, Hinnerk Schulz-Hildebrandt, Univ. zu Liibeck (Germany)
and Medizinisches Laserzentrum Libeck GmbH (Germany) and Deutsche
Zentrum flir Lungenforschung (Germany). ...................... [11214-24]

11:10 am: Asymmetric piezoelectric tube-based fiber scanning OCT
endoscope, Jintaek Im, Yeon Hee Chang, Cheol Song, Daegu Gyeongbuk
Institute of Science & Technology (Korea, Republicof) .. .......... [11214-25]

11:30 am: Sub-millimeter diameter rotary pullback endoscope for
co-registered high resolution narrow-band sequential RGB reflectance
and autofluorescence imaging, Max Manning, Andrea Louise Buenconsejo,
Geoffrey Hohert, Anthony M. D. Lee, Pierre M. Lane, Calum E. MacAulay, BC

Cancer Research Ctr. (Canada). . . ..., [11214-26]
Lunch/ExhibitionBreak . ........................ Sun 11:50 am to 1:40 pm
« #PhotonicsWest f W [~ Min



SESSION 7
LOCATION: ROOM 50 (LOWER MEZZANINE SOUTH) ... SUN 1:40 PM TO 3:00 PM

Multimodality and Polarization

Session Chair: Johannes F. de Boer,
Vrije Univ. Amsterdam (Netherlands)

1:40 pm: Endoscopic polarization-sensitive OCT using spun fiber,
Saijun Qiu, Yan Li, Zhongping Chen, Beckman Laser Institute and Medical
Clinic (USA) and Univ. of California, Irvine (USA) .. ............... [11214-27]

2:00 pm: In-vivo co-registered optical coherence tomography and
autofluorescence imaging in the endocervical canal and ectocervix:

a pilot study, Andrea Louise Buenconsejo, Jeanie Malone, Sylvia Lam,

BC Cancer Research Ctr. (Canada); Jessica N. McAlpine, Dianne M. Miller,
Vancouver General Hospital (Canada); Anthony M. D. Lee, Pierre M. Lane,
Calum E. MacAulay, BC Cancer Research Ctr. (Canada)........... [11214-28]

2:20 pm: Polarization-sensitive nano-optic endoscope, Hamid
Pahlevaninezhad, Harvard Medical School (USA); Yao-Wei Huang,

Harvard Univ. (USA); David C. Adams, Harvard Medical School (USA) and
Massachusetts General Hospital (USA); Mohammadreza Khorasaninejad,
Zhujun Shi, Federico Capasso, Harvard Univ. (USA); Melissa J. Suter, Harvard
Medical School (USA) and Massachusetts General Hospital (USA) . . [11214-29]

2:40 pm: High-resolution endoscopic OCT using a miniature nano-optic
endoscope, Masoud Pahlevaninezhad, Harvard Medical School (USA) and
Massachusetts General Hospital (USA) and Univ. of Calgary (Canada);

Yao-Wei Huang, Harvard John A. Paulson School of Engineering and Applied
Sciences (USA); Majid Pahlevani, Amir Sanati Nezhad, Univ. of Calgary
(Canada); Federico Capasso, Harvard John A. Paulson School of Engineering
and Applied Sciences (USA); Melissa J. Suter, Hamid Pahlevaninezhad,
Harvard Medical School (USA) and Massachusetts General Hospital

(USA) . et e [11214-30]

CoffeeBreak. .............. i Sun 3:00 pm to 3:30 pm

SESSION 8
LOCATION: ROOM 50 (LOWER MEZZANINE SOUTH) ...SUN 3:30 PM TO 4:50 PM

Endoscopic Microscopy
Joint Session with 11214 and 11293

Session Chair: Wibool Piyawattanametha, King Mongkut’s Institute of
Technology Ladkrabang (Thailand), Michigan State Univ. (USA)

3:30 pm: Low-voltage magnetic actuated fiber scanning endoscope for 3D
optical coherence tomography, Hinnerk Schulz-Hildebrandt, Univ. zu Lubeck
(Germany); Tim Eixmann, Malte vom Endt, Medizinisches Laserzentrum Libeck
GmbH (Germany); Gereon M. Hittmann, Univ. zu Libeck (Germany). [11214-31]

3:50 pm: Dual modality multiphoton-OCT flexible endomicroscope with an
integrated electromagnetic z-actuator for optical field-of-view switching
and a piezo-fiber-scanner for image acquisition, Bernhard Messerschmidt,
Gregor Matz, Sven Flamig, Karl Reichwald, Ekaterina Pshenay-Severin,
Grintech GmbH (Germany); Andreas Kamm, Claudia Reinlein, Beatrice Korn,
Fraunhofer-Institut fir Angewandte Optik und Feinmechanik IOF (Germany);
Karsten Kihnert, David Vasquez, Marianne Heilmann, piezosystem jena GmbH
(Germany); Thomas Frank, Thomas Sattel, Tom Stréhla, Technische Univ.
limenau (Germany); Xiang Lu, Herbert Gross, Friedrich-Schiller-Univ. Jena
(GEIMANY) .« ottt e e e e e e e e [11214-32]

4:10 pm: Multimodal two-photon and three-photon endomicroscopy for
3D tissue imaging, Qihao Liu, Mukhlasur Rahman Tanvir, Lin Huang, Shuo
Tang, The Univ. of British Columbia (Canada). .. ................. [11214-33]

4:30 pm: A 3D actuator for laser scanning endoscopy, Oguz Gurcuoglu,
Irem D. Derman, Istanbul Technical Univ. (Turkey); Melisa Altinsoy, Politecnico
di Milano (Italy); Ramin Khayatzadeh, Ahmet C. Erten, Istanbul Technical

Univ. (Turkey); Fehmi Civitci, Oregon Health and Science Univ. (USA); Onur
Ferhanoglu, Istanbul Technical Univ. (Turkey). . .................. [11293-26]

CONFERENCE 11214

POSTERS-SUNDAY
LOCATION: MOSCONE CENTER, LEVEL 3 WEST ....... SUN 5:30 PM TO 7:00 PM

Conference attendees are invited to attend the BiOS poster session on
Sunday evening. Come view the posters, enjoy light refreshments, ask
questions, and network with colleagues in your field.

Poster Setup: Sunday 10:00 AM - 4:30 PM

View poster presentation guidelines and set-up instructions at
http://spie.org/PWPosterGuidelines

Identification of early cancerous lesion of esophagus with endoscopic
images by convolutional neural network, Tsung-Yu Yang, Hao-Yi Syu,
Hsiang-Chen Wang, National Chung Cheng Univ. (Taiwan); I-Chen Wu,
Kaohsiung Medical Univ. (Taiwan). ... ..., [11214-34]

Micron precision fiber bundle coupler for confocal endomicroscope,
Qian Liu, Xiaoxiao Ma, Huazhong Univ. of Science and Technology
(CNiNG) . o . e et e [11214-35]

Design of a stabilizing device for an intranasal probe, Rachel E. Shore,
Jose A. Vasquez Porto-Viso, Hui Min Leung, Daryl Hyun, Guillermo J. Tearney,

Wellman Ctr. for Photomedicine (USA) .. ... [11214-36]
BIOS SUNDAY PLENARY
LOCATION: ROOM 206/214 (SOUTH LEVEL TWO)........ SUN 7:15 PM TO 8:00 PM

Welcome and Award Presentation
John G. Greivenkamp, Univ. of Arizona (United States), 2020 SPIE President

Presentation of 2020 SPIE Biophotonics Technology Innovator Award
THE 2020 RECIPIENT
Nirmala Ramanujam,
Duke University, Durham, North Carolina, USA

Talk by 2014 Nobel Prize Winner in Physics:
Spying on the Secret Lives of Cells
Eric Betzig, Univ. of California, Berkeley and
Howard Hughes Medical Institute (USA)

THIS PROGRAM IS CURRENT AS OF 17 DECEMBER 2019—Find the latest on the SPIE Conference App.
Build your personal schedule of presentations, exhibitors, and networking events. 145



CONFERENCE 11215

LOCATION: ROOM 54 (LOWER MEZZANINE SOUTH)
Saturday-Sunday 1-2 February 2020 ¢ Proceedings of SPIE Vol. 11215

Diagnostic and Therapeutic Applications of
Light in Cardiology 2020

Conference Chairs: Kenton W. Gregory, Oregon Medical Laser Ctr. (USA); Laura Marcu, Univ. of California, Davis (USA)

Program Committee: Christine P. Hendon, Columbia Univ. (USA); Gijs van Soest, Erasmus MC (Netherlands); Stanislav Y. Emelianov, The
Univ. of Texas at Austin (USA); Guillermo J. Tearney, Massachusetts General Hospital (USA)

SATURDAY 1 FEBRUARY

SESSION 1
LOCATION: ROOM 54 (LOWER MEZZANINE SOUTH) .. SAT 8:00 AM TO 10:10 AM

Optical Coherence Tomography

Session Chair: Guillermo J. Tearney,
Massachusetts General Hospital (USA)

8:00 am: Hybrid intravacular imaging of coronary atherosclerosis: what is
expected to be the role of hybrid imaging catheters in the clinical practice
and research? (Invited Paper), Christos V. Bourantas, Barts Heart Ctr., Univ.
College London (United Kingdom) ............................. [11215-1]

8:30 am: Intravascular optical coherence elastography: simultaneous
mechanical and morphological imaging of atherosclerotic plaques,
Tianshi Wang, Erasmus MC (Netherlands); Tom Pfeiffer, Institut fir
Biomedizinische Optik, Univ. zu Libeck (Germany); Ali Akyildiz, Heleen van
Beusekom, Erasmus MC (Netherlands); Wolfgang Wieser, Optores GmbH
(Germany); A.F.W. van der Steen, Erasmus MC (Netherlands) and Chinese
Academy of Sciences (China) and Delft Univ. of Technology (Netherlands);
Robert Huber, Institut fir Biomedizinische Optik, Univ. zu Libeck (Germany);
Gijs van Soest, Erasmus MC (Netherlands) ...................... [11215-2]

8:50 am: Lipid sensitive OCT, Laurin Ginner, Johanna Gesperger,
Barbara Messner, Matthias Salas, Michael Niederleithner, Bettina Kapsch,
Rainer Leitgeb, Medizinische Univ. Wien (Austria) . .. .............. [11215-3]

9:10 am: A dual modality imaging system integrating optical frequency
domain imaging (OFDI) and intravascular ultrasound imaging (IVUS) for
intravascular diagnosis, Jian Ren, Milen Shishkov, Martin Villiger,

Kenichiro Otsuka, Brett Bouma, Wellman Ctr. for Photomedicine (USA)[11215-4]

9:30 am: Deep learning segmentation used in IVOCT images to guide
optical attenuation imaging for plaque characterization, Shengnan

Liu, Erasmus MC (Netherlands); Denis Shamonin, Leiden Univ. Medical

Ctr. (Netherlands); Guillaume Zahnd, Computer Aided Medical Procedures,
Technische Univ. Miinchen (Germany); Joost Daemen, A.F.W. van der Steen,
Theo van Walsum, Gijs van Soest, Erasmus MC (Netherlands). . . . ... [11215-5]

9:50 am: Reproducibility and efficacy of attenuation-compensated optical
coherence tomography for assessing external elastic membrane border
and plaque composition in native and stented segments,

Anantharaman Ramasamy, Barts Health NHS Trust (United Kingdom);

Jaryl Ng, National Univ. of Singapore (Singapore); Stephen White, Manchester
Metropolitan Univ. (United Kingdom); Thomas W. Johnson, Bristol Royal
Infirmary (United Kingdom); Nicolas Foin, Dept of Biomedical Engineering
(Singapore); Michael J. A. Girard, National Univ. of Singapore (Singapore);
Jouke Dijkstra, Leiden Univ. Medical Ctr. (Netherlands); Rajiv Amersey, Dept.
of Cardiology (United Kingdom); Simon Scoltock, Univ. of Bristol (United
Kingdom); Sudheer Koganti, Citizens Specialty Hospital, Hyderabad (India);
Daniel A. Jones, Chongying Jin, Dept. of Cardiology (United Kingdom); Lorenz
Réaber, Univ. Bern (Switzerland); Patrick W. Serruys, National Heart and Lung
Institute (United Kingdom); Ryo Torii, Univ. College London (United Kingdom);
Tom Crake, Dept. of Cardiology (United Kingdom); Roby D. Rakhit, The Royal
Free Hospital (United Kingdom); Andreas Baumbach, Anthony Mathur,

Christos V. Bourantas, Dept. of Cardiology (United Kingdom) ....... [11215-6]
Coffee Break. . ... Sat 10:10 am to 10:40 am
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SESSION 2
LOCATION: ROOM 54 (LOWER MEZZANINE SOUTH) . SAT 10:40 AM TO 12:00 PM

Optical Imaging Guided Therapy

Session Chair: Kenton W. Gregory,
Oregon Medical Laser Ctr. (USA)

10:40 am: Quantifying differences in cardiac tissue structure related to
patient characteristics using an optical coherence tomography cardiac
tissue atlas, Theresa H. Lye, Darnel Theagene, Columbia Univ. (USA); Charles
C. Marboe, Columbia Univ. Medical Ctr. (USA); Christine P. Hendon, Columbia
Univ. (USA) oo [11215-7]

11:00 am: Polarization sensitive optical coherence tomography-guided
percutaneous radiofrequency ablation in left atrium of living swine,
Xiaowei Zhao, Case Western Reserve Univ. (USA); Ohad Ziv, MetroHealth
Medical Ctr. (USA); Reza Mohammadpour, Benjamin Crosby, Case Western
Reserve Univ. (USA); Walter J. Hoyt, Kaushal Dosani, Univ. Hospitals Rainbow
Babies & Children’s Hospital (USA); Michael W. Jenkins, Case Western Reserve
Univ. (USA); Christopher Snyder, Univ. Hospitals Rainbow Babies & Children’s
Hospital (USA); Kenneth R. Laurita, Andrew M. Rollins, Case Western Reserve
UNiv. (USA) oot e [11215-8]

11:20 am: Segmentation of cardiac tissues on optical coherence
tomography via convolutional neural networks, Ziyi Huang, Columbia Univ.
(USA); Yu Gan, The Univ. of Alabama (USA); Theresa H. Lye, Darnel Theagene,
Simeran Virdi, Spandana Chintapalli, Andrew Laine, Columbia Univ. (USA); Elsa
Angelini, Imperial College London (United Kingdom) and Columbia Univ. (USA);
Christine P. Hendon, Columbia Univ. (USA) ...................... [11215-9]

11:40 am: Real-time fiber-bundle based multispectral imaging of cardiac
tissue structure and monitoring of radiofrequency ablation therapy,

Soo Young Park, Rajinder P. Singh-Moon, Christine P. Hendon, Columbia Univ.
(USA) . et e [11215-10]

Lunch/ExhibitionBreak . ........................ Sat 12:00 pm to 1:30 pm

SESSION 3
LOCATION: ROOM 54 (LOWER MEZZANINE SOUTH) ... SAT 1:30 PM TO 3:10 PM

Optical Spectroscopy

Session Chair: Laura Marcu, Univ. of California, Davis (USA)

1:30 pm: Spatial frequency domain imaging of hemodynamic parameters
in a murine model of hindlimb ischemia, Katherine Leyba, Purdue Univ.
(USA); Sandhya Vasudevan, Thomas O’Sullivan, Univ. of Notre Dame (USA);
Craig Goergen, Purdue Univ. (USA). . ....... ... ..., [11215-11]

1:50 pm: Analysis diffusion and glycation rate of artery in high
concentration sugar condition via autofluorescence of advanced
glycation end productions, Chih-Ju Lin, National Taiwan Univ. (Taiwan);

Jeon Woong Kang, Laser Biomedical Research Ctr.,, Massachusetts Institute
of Technology (USA); Peter T. C. So, Laser Biomedical Research Ctr.,
Massachusetts Institute of Technology (USA); Chen-Yuan Dong, National
Taiwan Univ. (Taiwan) and Molecular Imaging Ctr., National Taiwan Univ.
(TalWaN) . . . [11215-12]

2:10 pm: Visualization and quantification of biochemical markers of
atherosclerotic plaque progression using intravascular fluorescence
lifetime, Julien Bec, Univ. of California, Davis (USA); Deborah Vela, The Texas
Heart Institute (USA); Jennifer E. Phipps, Michael Agung, Jakob Unger, Univ.

of California, Davis (USA); Kenneth B. Margulies, Cardiovascular Institute,
Perelman School of Medicine, Univ. of Pennsylvania (USA); Maximilian Buja,
The Texas Heart Institute (USA); Laura Marcu, Univ. of California, Davis

(USA) . et e [11215-13]
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2:30 pm: NIRF-IVUS molecular-structural intravascular imaging of
coronary arteries using a miniaturized catheter, Stephan Kellnberger,
Mazen Albaghdadi, Wenzhuo Li, Adam Mauskapf, Vasilis Ntziachristos,

Farouc A. Jaffer, Massachusetts General Hospital (USA) .. ........ [11215-14]

2:50 pm: Rapid optical spectroscopic quantification and mapping of
human epicardial adipose tissue and lesion deposition, Rajinder P. Singh-
Moon, Diego Song Cho, Columbia Univ. (USA); Agastya Vaidya, Emory Univ.
(USA); Charles C. Marboe, Elaine Y. Wan, Columbia Univ. Medical Ctr. (USA);
Christine P. Hendon, Columbia Univ. (USA) ..................... [11215-15]

Coffee Break. . .....covvii i Sat 3:10 pm to 3:40 pm

SESSION 4
LOCATION: ROOM 54 (LOWER MEZZANINE SOUTH) ... SAT 3:40 PM TO 5:00 PM

New Techniques and Methods
Session Chair: Gijs van Soest, Erasmus Univ. Rotterdam (Netherlands)

3:40 pm: Novel broadband freeform micro-optics for multimodal FLIm-
OCT intravascular catheter, Julien Bec, Cai Li, Laura Marcu, Univ. of
California, Davis (USA) . . ..o v et [11215-16]

4:00 pm: FLIm guided Raman imaging for detecting bovine pericardium
cross-links and calcification, Tanveer Ahmed Shaik, Leibniz-Institut fur
Photonische Technologien e.V. (Germany); Alba Alfonso Garcia, Xiangnan
Zhou, Anne K. Haudenschild, Univ. of California, Davis (USA); Christoph Krafft,
Leibniz-Institut fir Photonische Technologien e.V. (Germany); Laura Marcu,
Univ. of California, Davis (USA); Jirgen Popp, Leibniz-Institut fir Photonische
TechnologieneV. (Germany) . ............ ... ... [11215-17]

4:20 pm: Biomechanical analysis of the embryonic mouse heart by
optogenetic control, Andrew L. Lopez lll, Shang Wang, Irina V. Larina, Baylor
College of Medicine (USA). ... ..ot [11215-18]

4:40 pm: Design and assembly of InGaN LED matrix illumination scheme
for ex-vivo optogenetics cardiac tissue pacing, Ida Izadi, Abdulaziz
Takrouni, Noreen Nudds, Kamil Gradkowski, Peter O’Brien, Brian Corbett,

Tyndall National institute (Ireland) . .. . ......... ... ... i, [11215-19]
BIOS HOT TOPICS
LOCATION: ROOM 206/214 (SOUTH LEVEL TWO)...... SAT 7:00 PM TO 9:30 PM

7:00 PM: Welcome and Opening Remarks
BIOS 2020 Symposium Chair
Jennifer Barton, The Univ. of Arizona (USA)
BIOS 2020 Symposium Chair
Wolfgang Drexler, Medical Univ. of Vienna (Austria)

7:05 PM: Presentation of 2019 Britton Chance Biomedical Optics Award
by SPIE President

7:10 PM: Presentation by Steven Jacques, Univ. of Washington (USA);
2020 Britton Chance Biomedical Optics Award Winner

7:30 PM: Hot Topics Facilitator Remarks
Sergio Fantini, Tufts Univ. (USA)

7:35 PM: Optical Coherence Tomography from Research to Clinical
Practice
James Fujimoto, Massachusetts Institute of Technology (USA)
7:45 PM: Computational Microscopy
Laura Waller, Univ. of California, Berkeley (USA)
7:55 PM: Seeing Early Cancer in a New Light
Sarah Bohndiek, Univ. of Cambridge (United Kingdom)
8:05 PM: Multiscale QPI
Gabriel Popescu, Univ. of lllinois at Urbana-Champaign (USA)
8:15 PM: Photoacoustic Imaging Assistants for Minimally Invasive
Surgeries and Procedures
Muyinatu A. Lediju Bell, Johns Hopkins Univ. (USA) Journal of
Biomedical Optics Speaker

8:25 PM: Interface of Radiation-Optical Interactions and Nanotechnology:

Future Clinical Perspectives

Ewa Goldys, Univ. of New South Wales (Australia)
8:35 PM: Imaging the Proteome in Living Cells

Bo Huang, Univ. of California, San Francisco (USA)
8:45 PM: X-Induced Photodynamic Therapy

Shawn Chen, NIH/NBIB (USA)
8:55 PM: Al Cell Sorting

Keisuke Goda, Univ. of Tokyo (Japan)

CONFERENCE 11215

SUNDAY 2 FEBRUARY

SESSION 5
LOCATION: ROOM 54 (LOWER MEZZANINE SOUTH) ..SUN 8:00 AM TO 10:10 AM

Blood and Oximetry
Session Chair: Christine P. Hendon, Columbia Univ. (USA)

8:00 am: Optical sensing of haemostasis (Invited Paper), Seemantini K.
Nadkarni, Wellman Ctr. for Photomedicine (USA). . ............... [11215-20]

8:30 am: Surface-enhanced Raman spectroscopy of human platelets as a
perspective tool for antiplatelet therapy effectiveness prediction,

Andrey Y. Zyubin, Vladimir Rafalskiy, Ekaterina Moiseeva, Anna Tcibulnikova,
Karina Matveeva, Alina Tsapkova, llia Samuseyv, Valery Bryukhanov,

Immanuel Kant Baltic Federal Univ. (Russian Federation) .. ........ [11215-21]

8:50 am: Monitoring of platelets function using the laser speckle
aggregometry, Diane M. Tshikudi, Asael Papour, John Barranco,

Michael N. Andrawes, Seemantini K. Nadkarni, Massachusetts General
Hospital (USA) . ..o e e [11215-22]

9:10 am: Non-invasive estimation of arterial and venous oxygen saturation
using ultra-fast frequency-domain oximetry (UFO), Raeef Istfan,

Matthew Applegate, Carlos Gomez, Ashvin Pande, Darren Roblyer, Boston
Univ. (USA) ..ot e e [11215-23]

9:30 am: Probing renal ischemia reperfusion-induced cardiac
hypertrophy by a Raman spectroscopy, Gabrielle L. J. T. Nepomuceno,
Marcela Carneiro-Ramos, Herculano S. da Silva Martinho, Univ. Federal do
ABC (Brazil). . . oot e [11215-24]

9:50 am: Optical spectroscopy to assess muscle oxygenation in infants
undergoing extracorporeal life support, Kenneth A. Schenkman, Univ. of
Washington (USA); Andrew D. Mesher, Univ. of Colorado Denver (USA);

D. Michael McMullan, Wayne A. Ciesielski, Faith J. Ross, Lorilee S. L. Arakaki,

Univ. of Washington (USA). . ... [11215-25]
CoffeeBreak. ........ ..o Sun 10:10 am to 10:40 am
SESSION 6
LOCATION: ROOM 54 (LOWER MEZZANINE SOUTH) .SUN 10:40 AM TO 12:00 PM
Microscopy

Session Chair: Stanislav Y. Emelianov,
Georgia Tech Research Institute (USA)

10:40 am: Live imaging and manipulation of cardiodynamics in mouse
embryos (Invited Paper), Irina V. Larina, Baylor College of Medicine
(USA) . ettt e e e e [11215-28]

11:00 am: Analysis of coronary microvasculature and myocardial nuclei
orientation in embryonic hearts, Maryse Lapierre-Landry, Case Western
Reserve Univ. (USA); Hana Kolesova, Charles Univ. (Czech Republic);

Yehe Liu, Michiko Watanabe, Michael W. Jenkins, Case Western Reserve Univ.
(USA) . ettt e e e [11215-29]

11:20 am: Deep tissue contractility sensing with bio-integrated micro- and
nanolaser, Marcel Schubert, Univ of St. Andrews (United Kingdom);

Lewis Woolfson, Isla R. M. Barnard, Amy Dorward, Becky Casement,

Andrew Morton, Gavin B. Robertson, Gareth B. Miles, Samantha J. Pitt, Univ.
of St. Andrews (United Kingdom); Carl S. Tucker, The Univ. of Edinburgh (United
Kingdom); Malte C. Gather, Univ. of St. Andrews (United Kingdom) . . [11215-30]

11:40 am: Development of a polarized hyperspectral microscope for
cardiac fiber orientation imaging, Ximing Zhou, James D. Dormer, The Univ.
of Texas at Dallas (USA); Baowei Fei, The Univ. of Texas at Dallas (USA) and The

Univ. of Texas Southwestern Medical Ctr. at Dallas (USA).......... [11215-31]
BIOS SUNDAY PLENARY
LOCATION: ROOM 206/214 (SOUTH LEVEL TWO) ....... SUN 7:15 PM TO 8:00 PM

Welcome and Award Presentation
John G. Greivenkamp, Univ. of Arizona (United States), 2020 SPIE President

Presentation of 2020 SPIE Biophotonics Technology Innovator Award
THE 2020 RECIPIENT
Nirmala Ramanujam,
Duke University, Durham, North Carolina, USA

Talk by 2014 Nobel Prize Winner in Physics:
Spying on the Secret Lives of Cells
Eric Betzig, Univ. of California, Berkeley and
Howard Hughes Medical Institute (USA)

THIS PROGRAM IS CURRENT AS OF 17 DECEMBER 2019—Find the latest on the SPIE Conference App.
Build your personal schedule of presentations, exhibitors, and networking events. 147




CONFERENCE 11216
LOCATION: ROOM 202 (LEVEL 2 SOUTH)

Saturday-Sunday 1-2 February 2020 ¢ Proceedings of SPIE Vol. 11216

Multiscale Imaging and Spectroscopy

Conference Chairs: Paul J. Campagnola, Univ. of Wisconsin-Madison (USA); Kristen C. Maitland, Texas A&M Univ. (USA);

Darren M. Roblyer, Boston Univ. (USA)

Program Committee: Ji-Xin Cheng, Boston Univ. (USA); Kevin W. Eliceiri, Univ. of Wisconsin-Madison (USA); Irene Georgakoudi, Tufts Univ.
(USA); Anita Mahadevan-Jansen, Vanderbilt Univ. (USA); Andrew M. Rollins, Case Western Reserve Univ. (USA); Melissa C. Skala, Univ. of

Wisconsin-Madison (USA); Alex J. Walsh, Texas A&M Univ. (USA)

SATURDAY 1 FEBRUARY

SESSION 1
LOCATION: ROOM 202 (LEVEL 2 SOUTH) .......... SAT 10:30 AM TO 12:00 PM

Nano-Based Imaging
Session Chair: Darren M. Roblyer, Boston Univ. (USA)

10:30 am: Macro and microscopic imaging of multispectral rare-earth
nanocomposites in small animal models of cancer (Invited Paper),

Mark C. Pierce, Vidya Ganapathy, Carolina Bobadilla-Mendez, Jay V. Shah,
Amber Gonda, Rutgers, The State Univ. of New Jersey (USA); Mei Chee Tan,
Singapore Univ. of Technology and Design (Singapore); Richard E. Riman,
Prabhas V. Moghe, Rutgers, The State Univ. of New Jersey (USA). . .. [11216-1]

11:00 am: Multispectral nanoparticle tracking analysis for the real-time
characterization of amyloid-? self assembly in vitro, Colman Moore,
Ryan Wing, Jesse V. Jokerst, Univ. of California, San Diego (USA). . .. [11216-2]

11:20 am: Single-cell to whole-organ imaging of PSMA over-expressing
prostate tumor with functionalized NIR-Il semiconducting polymer
nanoparticles, Jiayingzi Wu, Boston Univ. (USA) and Purdue Univ. (USA);
Ji-Xin Cheng, Boston Univ. (USA); Jianguo Mei, Purdue Univ. (USA);

Hyeon Jeong Lee, Boston Univ. (USA); Liyan You, Xuyi Luo, Purdue Univ. (USA);
Kai-Chih Huang, Peng Lin, Boston Univ. (USA) ................... [11216-3]

11:40 am: Optical spectroscopic and imaging biomarkers of ulcerative
colitis disease progression and remission, Ariel |. Mundo, Elizabeth Bullard,

Kyle P. Quinn, Timothy J. Muldoon, Univ. of Arkansas (USA)......... [11216-4]
Lunch/ExhibitionBreak .. ....................... Sat 12:00 pm to 1:30 pm
SESSION 2
LOCATION: ROOM 202 (LEVEL2 SOUTH) ............ SAT 1:30 PM TO 3:20 PM

Bridging Spatial Scales: From Nano to Micro to
Meso Scale Imaging

Session Chair: Paul J. Campagnola,
Univ. of Wisconsin-Madison (USA)

1:30 pm: An OCT-based toolkit for measuring intracellular dynamics and
tissue structure from the nano- to meso-scale in 3D mammary spheroid
models (Invited Paper), Amy L. Oldenburg, Lin Yang, The Univ. of North
Carolina at Chapel Hill (USA); Joseph B. Tracy, North Carolina State Univ.
(USA); Melissa A. Troester, The Univ. of North Carolina at Chapel Hill (USA);
Richard L. Blackmon, Elon Univ. (USA). . ... [11216-5]

2:00 pm: Imaging cellular dynamics by micro-optical coherence
tomography, Hui Min Leung, Michelle Wang, Hany Osman, Massachusetts
General Hospital (USA); Devon Michael Thompson, Oliver H. Jonas,

Brigham and Women’s Hospital (USA); Guillermo J. Tearney, Massachusetts
General Hospital (USA) . ... .. [11216-6]

2:20 pm: A compact time-resolved emission spectroscopy system based
on a high-throughput common-path interferometer with high temporal
and spectral resolution, Antonio Perri, Fabrizio Preda, Giulio N. Cerullo,
Dario Polli, Politecnico di Milano (Italy) . . .. ...................... [11216-7]

2:40 pm: Combined optical coherence tomography and single-fiber
reflectance spectroscopy in a rotating catheter probe, Xavier Attendu,
Polytechnique Montréal (Canada); Abel Swaan, Daniel M. de Bruin,

Dirk J. Faber, Amsterdam UMC (Netherlands); Caroline Boudoux,
Polytechnique Montréal (Canada); Ton G. van Leeuwen, Amsterdam UMC
(Netherlands) . ... ... [11216-8]

3:00 pm: Assessing changes of collagen fiber organization and cellular
metabolism during the onset of osteoarthritis by non-invasive, label-free
imaging, Zhiyi Liu, Carrie Hui Mingalone, Yang Zhang, Li Zeng,

Irene Georgakoudi, Tufts Univ. (USA) . ............ .. ... .. ... .... [11216-9]
Coffee Break. . ... Sat 3:20 pm to 3:50 pm
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SESSION 3
LOCATION: ROOM 202 (LEVEL 2 SOUTH) ............ SAT 3:50 PM T0 5:50 PM

Omniscale Imaging
Session Chair: Kristen C. Maitland, Texas A&M Univ. (USA)

3:50 pm: Omniscale photoacoustic tomography from organelles to
patients (Invited Paper), Lihong V. Wang, Caltech (USA) .......... [11216-10]

4:20 pm: Next generation clinical applications of open-top light-sheet
microscopy (Invited Paper), Adam K. Glaser, Univ. of Washington (USA);
Nicholas P. Reder, LightSpeed Microscopy, Inc. (USA); Lawrence D. True,
Jonathan T. C. Liu, Univ. of Washington (USA)................... [11216-11]

4:50 pm: Nonlinear optical microscopy of lipogenesis and metabolism
in HER2+ breast cancer, Sean Fitzgerald, Giju Thomas, Anita Mahadevan-
Jansen, Vanderbilt Univ. (USA) ....... ... . .. [11216-12]

5:10 pm: In vivo confocal high-resolution imaging of bladder lesions in
conjunction with cystoscopy, Yubo Tang, Alex Kortum, Imran S. Vohra,
Jennifer L. Carns, Richard A. Schwarz, Rice Univ. (USA); Nadeem Dhanani, The
Univ. of Texas Health Science Ctr. at Houston (USA); Rebecca R. Richards-
Kortum, Rice Univ. (USA) . .. ... [11216-13]

5:30 pm: Silicon photomultipliers as a replacement for GaAsP and GaAs
PMTs in high speed fluorescence imaging, Michael G. Giacomelli, Univ. of
Rochester (USA). . ..o e [11216-14]

BIOS HOT TOPICS
LOCATION: ROOM 206/214 (SOUTH LEVEL TWO) . ..... SAT 7:00 PM TO 9:30 PM

7:00 PM: Welcome and Opening Remarks
BIOS 2020 Symposium Chair
Jennifer Barton, The Univ. of Arizona (USA)
BIOS 2020 Symposium Chair
Wolfgang Drexler, Medical Univ. of Vienna (Austria)
7:05 PM: Presentation of 2019 Britton Chance Biomedical Optics Award
by SPIE President
7:10 PM: Presentation by Steven Jacques, Univ. of Washington (USA);
2020 Britton Chance Biomedical Optics Award Winner
7:30 PM: Hot Topics Facilitator Remarks
Sergio Fantini, Tufts Univ. (USA)
7:35 PM: Optical Coherence Tomography from Research to Clinical
Practice
James Fujimoto, Massachusetts Institute of Technology (USA)
7:45 PM: Computational Microscopy
Laura Waller, Univ. of California, Berkeley (USA)
7:55 PM: Seeing Early Cancer in a New Light
Sarah Bohndiek, Univ. of Cambridge (United Kingdom)
8:05 PM: Multiscale QPI
Gabriel Popescu, Univ. of lllinois at Urbana-Champaign (USA)
8:15 PM: Photoacoustic Imaging Assistants for Minimally Invasive
Surgeries and Procedures
Muyinatu A. Lediju Bell, Johns Hopkins Univ. (USA) Journal of
Biomedical Optics Speaker
8:25 PM: Interface of Radiation-Optical Interactions and Nanotechnology:
Future Clinical Perspectives
Ewa Goldys, Univ. of New South Wales (Australia)
8:35 PM: Imaging the Proteome in Living Cells
Bo Huang, Univ. of California, San Francisco (USA)
8:45 PM: X-Induced Photodynamic Therapy
Shawn Chen, NIH/NBIB (USA)

8:55 PM: Al Cell Sorting
Keisuke Goda, Univ. of Tokyo (Japan)
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SUNDAY 2 FEBRUARY

SESSION 4
LOCATION: ROOM 202 (LEVEL 2 SOUTH) .......... SUN 10:10 AM TO 12:00 PM

Imaging and Spectroscopy through Time and Space:
Longitudinal Studies
Session Chair: Darren M. Roblyer, Boston Univ. (USA)

10:10 am: Non-invasive intracranial pressure monitoring and
neurovascular coupling assessment in the context of brain injury (Invited
Paper), Jana M. Kainerstorfer, Carnegie Mellon Univ. (USA)........ [11216-15]

10:40 am: Key features in the optical properties of tissue during and

after radiofrequency ablation, Francis Kalloor Joseph, Univ. of Twente
(Netherlands); Pranav Lanka, Politecnico di Milano (Italy); Hindrik Kruit, Univ.

of Twente (Netherlands); Sanathana Konugolu Venkata Sekar, Andrea Farina,
Rinaldo Cubeddu, Politecnico di Milano (Italy); Srirang Manohar, Univ. of
Twente (Netherlands); Antonio Pifferi, Politecnico di Milano (lItaly) . .. [11216-16]

11:00 am: Development of DRS-DCS system for measurement of
oxygenation change in a rat model under anesthesia state, Yoonho Oh,
Gwangju Institute of Science and Technology (Korea, Republic of); Myeongsu
Seong, Shanghai Jiao Tong Univ. (China); Sungchul Kim, Seonghyun Kim,

Jae Gwan Kim, Gwangju Institute of Science and Technology (Korea, Republic
Of) e [11216-17]

11:20 am: High optode-density wearable probe for monitoring breast
tumor hemodynamics: normal volunteer and initial clinical results,
Samuel Spink, Fei Teng, Vivian E. Pera, Hannah M. Peterson, Boston Univ.
(USA); Adam T. Eggebrecht, Washington Univ. School of Medicine in St. Louis
(USA); Naomi Yu Ko, Boston Medical Ctr. (USA); Darren M. Roblyer, Boston
Univ. (USA) .o [11216-18]

11:40 am: Separating scalp and brain layer hemodynamics on a single
channel diffuse optical spectroscopy, Sungchul Kim, Jae Gwan Kim,
Gwangiju Institute of Science and Technology (Korea, Republic of) .. [11216-19]

Lunch/ExhibitionBreak . .. ...................... Sun 12:00 pm to 1:30 pm

SESSION 5
LOCATION: ROOM 202 (LEVEL 2 SOUTH) ............ SUN 1:30 PM TO 3:20 PM

Multiscale Imaging in Oncology

Session Chair: Paul J. Campagnola,
Univ. of Wisconsin-Madison (USA)

1:30 pm: Fluorescence lifetime techniques in oncology (Invited Paper),
Laura Marcu, Univ. of California, Davis (USA). . .................. [11216-20]

2:00 pm: Electron transport chain protein knockouts induce changes

in the autofluorescence of NAD(P)H and FAD, Amani A. Gillette, Univ. of
Wisconsin-Madison (USA); Jarred Rensvold, Morgridge Institute for Research
(USA); Peter F. Favreau, Ava VanDommelen, Univ. of Wisconsin-Madison (USA);
David Pagliarini, Melissa C. Skala, Morgridge Institute for Research (USA) and
Univ. of Wisconsin-Madison (USA) . ..., [11216-21]

2:20 pm: Spatial frequency domain imaging (SFDI) can identify treatment
response earlier and with higher accuracy than tumor volume changes in
a preclinical subcutaneous tumor model, Syeda M. Tabassum, Fay Wang,
David J. Waxman, Darren M. Roblyer, Boston Univ. (USA) ......... [11216-22]

2:40 pm: Label-free Raman spectroscopy to study radiation-induced
biomolecular changes in animal model of head and neck cancer,

Sina Dadgar, Joel Rodriguez Troncoso, April F. Jules, Austin R. Dotson,
Narasimhan Rajaram, Univ. of Arkansas (USA). .. ................ [11216-23]

3:00 pm: Heterogeneity of organelle morphology in 2D cell culture and 3D
bioprinted breast tumor systems, Ling Wang, Jamie Ward, Megan Bouyea,
Kate Tubbesing, Albany Medical College (USA); Cassie Roberge, David T. Corr,
Rensselaer Polytechnic Institute (USA); Margarida Barroso, Albany Medical
College (USA) . . ..o e [11216-24]

Coffee Break. . ... Sun 3:20 pm to 3:50 pm

CONFERENCE 11216

SESSION 6
LOCATION: ROOM 202 (LEVEL 2 SOUTH) ............ SUN 3:50 PM TO 5:40 PM

Emerging Sources of Multiscale Imaging Contrast
Session Chair: Kristen C. Maitland, Texas A&M Univ. (USA)

3:50 pm: Cherenkov imaging to quantify radiation dose in human tissue
(Invited Paper), Brian W. Pogue, Thayer School of Engineering at Dartmouth
(USA) . ettt [11216-25]

4:20 pm: Hyperspectral shortwave infrared spatial frequency domain
imaging for the extraction of water, lipids, and collagen concentrations in
tissue and blood, Anahita Pilvar, Boston Univ. (USA); Yanyu Zhao,

Caltech (USA); Matthew B. Applegate, Samuel Spink, Boston Univ. (USA);

Mark C. Pierce, Rutgers, The State Univ. of New Jersey (USA);

Darren M. Roblyer, Boston Univ. (USA). . ...............oiin... [11216-26]

4:40 pm: Investigation of a high-resolution optical inspection system for
fabricated metallic nanostructures using structured illuminations,

Taerim Yoon, Heesang Ahn, Taeyeon Kim, Pusan National Univ. (Korea,
Republic of); Jong-ryul Choi, Daegu-Gyeongbuk Medical Innovation
Foundation (Korea, Republic of); Kyujung Kim, Pusan National Univ. (Korea,
Republic of). . .. .. [11216-27]

5:00 pm: Estimating receptor availability in altered tumor vasculature
using MRI-coupled paired-agent fluorescence tomography, Boyu Meng,
Rendall R. Strawbridge, Kimberley S. Samkoe, Dartmouth College (USA);
Negar Sadeghipour, Kenneth M. Tichauer, lllinois Institute of Technology (USA);
Scott C. Davis, Dartmouth College (USA). .. .......... ... .. .... [11216-28]

5:20 pm: Advances in two-dimensional spatial frequency modulation
imaging (SPIFI), Alyssa Allende Motz, Colorado School of Mines (USA);

Randy A. Bartels, Colorado State Univ. (USA); John Czerski, Colorado School
of Mines (USA); Jeffrey J. Field, Colorado State Univ. (USA); Daniel Scarbrough,
Colorado School of Mines (USA); Patrick A. Stockton, Colorado State Univ.
(USA); Jeffrey A. Squier, Colorado School of Mines (USA); Keith A. Wernsing,
Colorado State Univ. (USA) . ... . [11216-29]

POSTERS-SUNDAY
LOCATION: MOSCONE CENTER, LEVEL 3 WEST ....... SUN 5:30 PM TO 7:00 PM

Conference attendees are invited to attend the BiOS poster session on
Sunday evening. Come view the posters, enjoy light refreshments, ask
questions, and network with colleagues in your field.

Poster Setup: Sunday 10:00 AM - 4:30 PM

View poster presentation guidelines and set-up instructions at
http://spie.org/PWPosterGuidelines

Optical simulations for determining efficacy of new light source designs
for excitation-scanning high-speed hyperspectral imaging systems,

Craig M. Browning, Joshua Deal, Samantha Gunn Mayes, Marina Parker,
Thomas C. Rich, Silas J. Leavesley, Univ. of South Alabama (USA) . . [11216-30]

Optical coherence microscopy using topography mapping,

Kibeom Park, Yujin Ahn, Jung Kweon Bae, Gahyang Lee, Myung-Ju Kim,
Woonggyu Jung, Ulsan National Institute of Science and Technology (Korea,
Republic Of). . ..o e [11216-31]

Automatic time gating for time-domain diffuse correlation spectroscopy,
Akhil Goel, MIT Lincoln Lab. (USA) and Georgia Institute of Technology (USA);
Lorenzo C. Vigano, Massachusetts Institute of Technology (USA);

Mitchell B. Robinson, Athinoula A. Martinos Ctr. for Biomedical Imaging (USA)
and Harvard-MIT Health Sciences and Technology (USA); Stefan A. Carp,
Maria A. Franceschini, Athinoula A. Martinos Ctr. for Biomedical Imaging (USA);
Megan H. Blackwell, MIT Lincoln Lab. (USA) .. .................. [11216-32]

Multimodal and multiscale visualization of cancerous tissue using
coherence gating optical imaging and computed tomography,

Myung-Ju Kim, Kibeom Park, Yujin Ahn, Ga Hyang Lee, Soo-Ah Park,

Ulsan National Institute of Science and Technology (Korea, Republic of);

Jin Seok Kang, Namseoul Univ. (Korea, Republic of); Woonggyu Jung,

Ulsan National Institute of Science and Technology (Korea,

Republic Of). . ..ot [11216-33]

Femtosecond third-order sum frequency and four-wave mixing imaging,
Evan P. Perillo, NanoString Technologies, Inc (USA); Mary E. Phipps, Los
Alamos National Lab. (USA); Jennifer Martinez, Northern Arizona Univ. (USA);
Anatoly Efimov, Los Alamos National Lab. (USA)................. [11216-34]

Dynamic range enhancement for diffuse optical spectroscopy
in breast scanning applications, Mi Zhou, Zhi Yih Lim, Farid Golnaraghi,
Maijid Shokoufi, Simon Fraser Univ. (Canada). ... ................ [11216-35]
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Evaluating multimodal imaging to perform chemical risk assessment in
rodent models, Bjérn-Ole Meyer, Dominik Marti, Technical Univ. of Denmark
(Denmark); Hanna K. L. Johansson, Julie Boberg, National Food Institute,
Technical Univ. of Denmark (Denmark); Peter E. Andersen, Technical Univ. of
Denmark (Denmark) . . ... [11216-36]

Differentiating prostate cancer cell lines with different metastatic
abilities using native fluorescence spectroscopy and machine learning
methods, Jianpeng Xue, China Pharmaceutical Univ. (China); Yang Pu,
MicroPhotoAcoustics, Inc. (USA); Jason T. Smith, Southern Connecticut State
Univ. (USA) and Rensselaer Polytechnic Institute (USA); Xin Gao, LaGuardia
Community College (USA); Binlin Wu, Southern Connecticut State Univ.

(USA) . ottt e e [11216-37]

Characteristic of five subpopulation leukocytes in single-cell levels based
on Raman spectroscopy, Wenxue Li, Yixin Dai, Sichuan Univ. (China);

Liu Wang, Chuan Luo, Qing Huang, Army Medical Univ. (China); Lin Pang,
Sichuan Univ. (China). . ...t e [11216-38]

BIOS SUNDAY PLENARY
LOCATION: ROOM 206/214 (SOUTH LEVEL TWO) ....... SUN 7:15 PM TO 8:00 PM

Welcome and Award Presentation
John G. Greivenkamp, Univ. of Arizona (United States), 2020 SPIE President

Presentation of 2020 SPIE Biophotonics Technology Innovator Award
THE 2020 RECIPIENT
Nirmala Ramanujam,
Duke University, Durham, North Carolina, USA

Talk by 2014 Nobel Prize Winner in Physics:
Spying on the Secret Lives of Cells
Eric Betzig, Univ. of California, Berkeley and
Howard Hughes Medical Institute (USA)
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CONFERENCE 11217
LOCATION: ROOM 205 (LEVEL 2 SOUTH)

Sunday 2 February 2020 ¢ Proceedings of SPIE Vol. 11217

Lasers in Dentistry XXVI

Conference Chairs: Peter Rechmann, Univ. of California, San Francisco (USA); Daniel Fried, Univ. of California, San Francisco (USA)

Program Committee: Gregory B. Altshuler, IPG Medical Corp. (USA); Tatjana Dostalova, Charles Univ. in Prague (Czech Republic); Thomas
Ertl, Univ. Stuttgart (Germany); David M. Harris, Bio-Medical Consultants, Inc. (USA); Jérg Meister, Universitétsklinikum Bonn (Germany); Eric

J. Seibel, Univ. of Washington (USA)

SUNDAY 2 FEBRUARY

SESSION 1
LOCATION: ROOM 205 (LEVEL 2 SOUTH) ........... SUN 9:00 AM TO 10:20 AM

Laser in Erosion Reduction, Thermal Imaging
of Dental Materials, Bleaching and Plaque pH
Measurement

Session Chair: Peter Rechmann,
Univ. of California, San Francisco (USA)

9:00 am: CO2-9.3 um short-pulsed laser irradiation for reduction of
enamel erosion, Peter Rechmann, Univ. of California, San Francisco (USA);
Camila V. Silva, Tais F. Mantilla, Yael Engel, Juliane P. Tavares,

Patricia M. Freitas, Univ. de Sdo Paulo (Brazil). .................... [11217-1]

9:20 am: Assessment of thermal changes in different restorative
materials using a thermal camera, Turki A. Bakhsh, King Abdulaziz Univ.
(Saudi Arabia) . . . ..ot e [11217-2]

9:40 am: Diode activated home bleaching techniques with
stereolithographic models and trays, Tatjana Dostalovd, Charles Univ.
(Czech Republic); Helena Jelinkova, Jan Sulc, Michal Némec, Martin Fibrich,
Adam Riha, Miroslav Cech, Czech Technical Univ. in Prague (Czech

RepUbIiC). . ..o [11217-3]

10:00 am: Non-contact and rapid plaque pH measurement using a
multimodal scanning fiber endoscope, Lauren K. Lee, Manuja Sharma,
Matthew D. Carson, Mark E. Fauver, Eric J. Seibel, Univ. of Washington

(USA) . e [11217-4]
Coffee Break. . ... Sun 10:20 am to 10:50 am
SESSION 2
LOCATION: ROOM 205 (LEVEL 2 SOUTH) .......... SUN 10:50 AM TO 11:50 AM

Laser in Acid Resistance, OCT and Adaption
of Restorations, Caries Detection and its
Validation and Imaging
Session Chair: Daniel Fried, Univ. of California, San Francisco (USA)

10:50 am: Optical coherence omography (OCT) and field emission
scanning electron microscope (Fe-SEM) for the evaluation of marginal
and internal adaptation of resin restorations on healthy and caries-
simulated dentin, Marwa Abdelaziz, Univ. de Genéve (Switzerland); Andrés

F. Zuluaga, AXSUN Technologies Inc. (USA); Francisco Betancourt, Univ. de
Genéve (Switzerland); Daniel Fried, Univ. of California, San Francisco (USA);
Ivo Krejci, Tissiana Bortolotto, Univ. de Genéve (Switzerland) ....... [11217-6]

11:10 am: Depolarization imaging for caries detection validated by co-
registered PS-OCT and pCT volumes, Jonas Golde, Florian Tetschke, TU
Dresden (Germany); Robin Vosahlo, Universitatsklinikum Carl Gustav Carus
Dresden (Germany); Julia Walther, TU Dresden (Germany); Christian Hannig,
Universitatsklinikum Carl Gustav Carus Dresden (Germany); Edmund Koch,
Lars Kirsten, TU Dresden (Germany). . .. ......ooiuiiiinnenenann. [11217-7]

11:30 am: Near-IR, thermal and CP-OCT imaging probes for the in vivo
assessment of the activity of root caries lesions, Nai-Yuan N. Chang,

Yihua Zhu, Donald A. Curtis, Jacob C. Simon, Oanh Le, Vincent Yang,

Wiliiam A. Fried, Prajna Banan, Cynthia L. Darling, Daniel Fried, Univ. of
California, San Francisco (USA). . ........ ... .. [11217-8]

LunchBreak . ........ ..., Sun 11:50 am to 2:00 pm

SESSION 3
LOCATION: ROOM 205 (LEVEL 2 SOUTH) ............ SUN 2:00 PM TO 3:20 PM

LLT and Periodontal Ligament, PS-OCT in Oral
Tissues with Precancerous and Cancerous Lesions

Session Chair: Peter Rechmann,
Univ. of California, San Francisco (USA)

2:00 pm: Evaluation of low level laser therapy, platelet rich plasma and
their combination on the proliferation rate of human periodontal ligament
fibroblast: an in vitro study, Shelly Ahuja, Geetanjali Univ. (India);

Pankaj Madhukar, Manav Rachna Dental College (India); Kishore Bhatt,
Maratha Mandal Dental College (India). . ........................ [11217-9]

2:20 pm: Effects of oral tissue preservation on polarization contrast
measured with PS-OCT, Karol Karnowski, Institute of Physical Chemistry PAS
(Poland); Qingyun Li, Anima Poudyal, Camile S. Farah, The Univ. of Western
Australia (Australia); David D. Sampson, Univ. of Surrey (United

Kingdom). . ..o [11217-10]

2:40 pm: A-scan spectral intensity profile in OCT as a potential imaging
biomarker of oral precancerous and cancerous tissues, Prashanth Panta,
Pawan Kumar, Renu John, Indian Institute of Technology Hyderabad

(INdi@). - o e [11217-11]

3:00 pm: Multiscale imaging of the ex vivo oral precancerous lesions

with a custom developed swept-source optical coherence tomography/
microscopy platform and a 1.7 ym wavelength-swept laser,

Chuan-Bor Chueh, Ching-Yu Wang, Ting-Yen Tsai, Yin-Peng Huang,
Teng-Chieh Chang, Ting-Hao Chen, You-Nan Tsai, Yi-Ping Hung,
Hsiang-Chieh Lee, National Taiwan Univ. (Taiwan). .. .............. [11217-12]

POSTERS-SUNDAY
LOCATION: MOSCONE CENTER, LEVEL 3 WEST ....... SUN 5:30 PM TO 7:00 PM

Conference attendees are invited to attend the BiOS poster session on
Sunday evening. Come view the posters, enjoy light refreshments, ask
questions, and network with colleagues in your field.

Poster Setup: Sunday 10:00 AM - 4:30 PM

View poster presentation guidelines and set-up instructions at
http://spie.org/PWPosterGuidelines

Depolarization imaging of suspect pits and fissures based on
polarization- sensitive optical coherence tomography, Florian Tetschke,
Jonas Golde, Robin Vosahlo, Julia Walther, Lars Kirsten, Edmund Koch,
Christian Hannig, TU Dresden (Germany). . ................ooo... [11217-13]

Classification of pit and fissure for caries risk based on 3D surface
morphology analysis of tooth, Qingguang Chen, Xing Jin, Hangzhou Dianzi
Univ. (China); Haihua Zhu, Zhejiang Univ. (China); Hassan S. Salehi, California

State Univ., Chico (USA). .. ... ..o [11217-14]
Quantitive assessment technique of dentine using FLIM, Roaa Abuljadayel,
King Abdulaziz Univ. (Saudi Arabia) ............. ... ... ....... [11217-15]

Deep neural networks improve classification and diagnosis of dental
caries using optical coherence tomography, Hassan S. Salehi, California
State Univ., Chico (USA); Mohammad M. Murshid, Top Flight Technologies
(USA); Mina Mahdian, Stony Brook Medicine (USA). .............. [11217-16]

A thermal imaging handpiece for the clinical assessment of lesion activity
on root surfaces via dehydration: preclinical Assessment, Vicent Yang,
Nai-Yuan Chang, Daniel Fried, Univ. of California, San Francisco

(USA) . e e [11217-17]

A near-IR imaging handpiece for the clinical assessment of lesion activity
on coronal and root surfaces via dehydration: preclinical assessment,
William Fried, Vincent Yang, Nai-Yuan Chang, Daniel Fried, Univ. of California,
San Francisco (USA) .. ... [11217-18]
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A comparison of dual SWIR transillumination/reflectance and microCT
images of occlusal and approximal lesions on extracted teeth, Yihua Zhu,
Nai-Yuan Chang, Vincent Yang, William Fried, Daniel Fried, Univ. of California,
San Francisco (USA) ... ..t [11217-19]

In vivo spectral guided removal of composite from tooth surfaces with
a CO2 laser, Jacob Simon, Jye Hye Choi, Andrew Jang, Daniel Fried, Univ. of

California, San Francisco (USA). . ... ..ot ii e [11217-20]
BIOS SUNDAY PLENARY
LOCATION: ROOM 206/214 (SOUTH LEVEL TWO)....... SUN 7:15 PM TO 8:00 PM

Welcome and Award Presentation
John G. Greivenkamp, Univ. of Arizona (United States), 2020 SPIE President

Presentation of 2020 SPIE Biophotonics Technology Innovator Award
THE 2020 RECIPIENT
Nirmala Ramanujam,
Duke University, Durham, North Carolina, USA

Talk by 2014 Nobel Prize Winner in Physics:
Spying on the Secret Lives of Cells
Eric Betzig, Univ. of California, Berkeley and
Howard Hughes Medical Institute (USA)
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CONFERENCE 11218
LOCATION: ROOM 303 (LEVEL 3 SOUTH)

Saturday-Sunday 1-2 February 2020 ¢ Proceedings of SPIE Vol. 11218

Ophthalmic Technologies XXX

Conference Chairs: Fabrice Manns, Univ. of Miami (USA); Arthur Ho, Brien Holden Vision Institute (Australia); Per G. S6derberg, Uppsala Univ.
(Sweden)

Program Committee: Rafat R. Ansari, NASA Glenn Research Ctr. (USA); Michael Belkin, Tel Aviv Univ. (Israel); Kostadinka Bizheva, Univ.

of Waterloo (Canada); David Borja, Alcon Labs., Inc. (USA); Ralf Brinkmann, Univ. zu Liibeck (Germany); Wolfgang Drexler, Medizinische
Univ. Wien (Austria); Sina Farsiu, Duke Univ. (USA); Daniel X. Hammer, U.S. Food and Drug Administration (USA); Karen M. Joos, Vanderbilt
Univ. (USA); Kirill V. Larin, Univ. of Houston (USA); Ezra Maguen, American Eye Institute (USA); Donald T. Miller, Indiana Univ. (USA); Derek
Nankivil, Johnson & Johnson Vision Care, Inc. (USA); Daniel V. Palanker, Stanford Univ. (USA); Jean-Marie Parel, Bascom Palmer Eye
Institute (USA); Roberto Pini, Istituto di Fisica Applicata Nello Carrara (Italy); Ygal Rotenstreich, The Chaim Sheba Medical Ctr., Tel Hashomer
(Israel); Luigi Rovati, Univ. degli Studi di Modena e Reggio Emilia (Italy); Marco Ruggeri, Bascom Palmer Eye Institute (USA); Georg Schuele,
OptiMedica Corp. (USA); Jerry Sebag, VMR Institute (USA); Peter Soliz, VisionQuest Biomedical, LLC (USA); Yuankai K. Tao, Vanderbilt Univ.
(USA); Valery V. Tuchin, Saratov State Univ. (Russian Federation), Tomsk State Univ. (Russian Federation), Institute of Precision Mechanics and

Control of the RAS (Russian Federation); Robert J. Zawadzki, Univ. of California, Davis (USA)

SATURDAY 1 FEBRUARY

SESSION 1
LOCATION: ROOM 303 (LEVEL 3 SOUTH) ........... SAT 8:15 AM TO 10:00 AM

Imaging, Surgery, and Therapy: New Technologies |

Session Chairs: Robert J. Zawadzki, Univ. of California, Davis (USA);
Georg Schuele, Johnson & Johnson Vision (USA)

8:15 am: Ultrafast, precise and robust human eye motion detection with a
novel MEMS-based retinal tracker, Maciej M. Bartuzel, Nicolaus Copernicus
Univ. (Poland); Michal Meina, Maciej Nowakowski, AM2M Sp. z.0.0. sp. k.
(Poland); Krystian Wrobel, Szymon Tamborski, Nicolaus Copernicus Univ.
(Poland); Krzysztof Dalasi?ski, Anna Szkulmowska, AM2M Sp. z.0.0. sp. k.
(Poland); Maciej Szkulmowski, Nicolaus Copernicus Univ. (Poland). .. [11218-1]

8:30 am: Feasibility of oblique scanning laser ophthalmoscope (0SLO) on
a human eye model, Wenjun Shao, Boston Univ. (USA)............ [11218-2]

8:45 am: Motion-free optical coherence tomography imaging of retinal
disease using Lissajous scanning pattern, Shuichi Makita, Univ. of Tsukuba
(Japan); Masahiro Miura, Ibaraki Medical Ctr., Tokyo Medical Univ. (Japan);
Toshihiro Mino, Topcon Corp. (Japan); Shinnosuke Azuma, Univ. of Tsukuba
(Japan) and Topcon Corp. (Japan); Tatsuo Yamaguchi, Topcon Corp. (Japan);
Yoshiaki Yasuno, Univ. of Tsukuba (Japan)....................... [11218-3]

9:00 am: In-vivo quantification of the nerve fiber layer with transscleral
optical phase imaging, Timothé Laforest, Ecole Polytechnique Fédérale de
Lausanne (Switzerland); Mathieu Kinzi, EarlySight SA (Switzerland); Florentino
Caetano Dos Santos, Ecole Polytechnique Fédérale de Lausanne (Switzerland);
Laura Kowalczuk, Ecole Polytechnique Fédérale de Lausanne (Switzerland) and
Hépital ophtalmique Jules-Gonin, Univ. de Lausanne (Switzerland);

Irmela Mantel, Ecole Polytechnique Fédérale de Lausanne (Switzerland);
Francine Behar-Cohen, INSERM (France); Christophe Moser, Ecole
Polytechnique Fédérale de Lausanne (Switzerland). . .............. [11218-4]

9:15 am: Holographic display for optical retinal prosthesis: design and
validation, Shani Rosen, Moshe Gur, Technion-Israel Institute of Technology
(Israel); Shy Shoham, NYU Langone Health (USA)................. [11218-5]

9:30 am: Photoablation of human vitreous opacities by light-induced
vapor nanobubbles, Félix Sauvage, Juan C. Fraire, Katrien Remaut, Univ. Gent
(Belgium); Jerry Sebag, VMR Institute (USA); Karen Peynshaert, Univ. Gent
(Belgium); Frans J. Van de Velde, Schepens Eye Institute (USA); Ranhua Xiong,
Univ. Gent (Belgium); Marie-José Tassignon, Univ. Ziekenhuis Antwerpen
(Belgium); Toon Brans, Kevin Braeckmans, Stefaan C. De Smedt, Univ. Gent
(BelgiUum) . . .ottt [11218-6]

9:45 am: Real-time temperature controlled retinal laser therapies,
Ralf Brinkmann, Medizinisches Laserzentrum Libeck GmbH
(GerMaANY) .« ottt e s [11218-7]

Coffee Break. . ... Sat 10:00 am to 10:30 am

SESSION 2
LOCATION: ROOM 303 (LEVEL 3 SOUTH) .......... SAT 10:30 AM TO 11:30 AM

Angiography and Blood Flow
Session Chair: Yuankai Kenny K. Tao, Vanderbilt Univ. (USA)

10:30 am: Automated choroidal neovascularization diagnosis and
quantification using convolutional neural networks in OCT angiography,
Jie Wang, Tristan Hormel, Ligin Gao, Pengxiao Zang, Yukun Guo,

Steven T. Bailey, Yali Jia, Oregon Health & Science Univ. (USA). . ... [11218-51]

10:45 am: Visible light optical coherence tomography angiography
(vis-OCTA) in human retina for small vessel blood oxygenation,

Weiye Song, Boston Univ. (USA); Steven Ness, Manishi Desai, Boston Medical
Ctr. (USA); Ji Yi, Boston Univ. (USA) . ... [11218-9]

11:00 am: Non-invasive optical measurement of hemoglobin concentration
in human retinal vessels, Johannes Kubler, Vrije Univ. Amsterdam
(Netherlands) and Heidelberg Engineering GmbH (Germany); Mathi Damodaran,
Vrije Univ. Amsterdam (Netherlands) and Philips Research (Netherlands);

Arjen Amelink, TNO (Netherlands); Johannes F. de Boer, Vrije Univ. Amsterdam
(Netherlands) .. ... ..o e [11218-10]

11:15 am: Clinical trial of retinal and choroidal angiography by laser
Doppler holography, Michael Atlan, Leo Puyo, Institut Langevin Ondes et
Images (France); Michel Paques, José-Alain Sahel, Ctr. Hospitalier National
d’Opthalmologie des Quinze-Vingts (France); Mathias Fink, Institut Langevin
Ondes etlmages (France) .. ... [11218-11]

PASCAL ROL LECTURE
LOCATION: ROOM 303 (LEVEL 3SOUTH) .............. 11:30 AM T0 12:15 PM
Session Chair: Per G. Soderberg, Uppsala Univ. (Sweden)

11:30 am: Achievements and need for technologies to advance retinal
disease management in children and image-guided retinal surgery
(Invited Paper), Cynthia A. Toth, Duke Univ. Medical Ctr. (USA) ..... [11218-12]

Lunch/Exhibition Break .. ........................ Sat 12:15 pm to 1:45 pm

THIS PROGRAM IS CURRENT AS OF 17 DECEMBER 2019—Find the latest on the SPIE Conference App.
Build your personal schedule of presentations, exhibitors, and networking events. 153
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SESSION 3
LOCATION: ROOM 303 (LEVEL 3 SOUTH) ............ SAT 1:45 PM TO 3:30 PM

Ophthalmic Imaging and Diagnosis: Clinical
Session Chair: Marco Ruggeri, Bascom Palmer Eye Institute (USA)

1:45 pm: Clinical Megahertz-OCT for ophthalmic applications,

Michael Niederleithner, Anja Britten, Laurin Ginner, Matthias Salas,
Medizinische Univ. Wien (Austria); Hugang Ren, Muzammil A. Arain,

Rick A. Williams, Carl Zeiss Meditec, Inc. (USA); Wolfgang Drexler,

Rainer A. Leitgeb, Medizinische Univ. Wien (Austria); Tilman Schmoll,

Carl Zeiss Meditec, InC. (USA). . . ..ot [11218-13]

2:00 pm: 360 degree reconstruction of Schlemm’s Canal using swept-
source OCT at 1060 nm, Xinwen Yao, Kavya Devarajan, Singapore Eye
Research Institute (Singapore); Damon Wong, Nanyang Technological Univ.
(Singapore); Jacqueline Chua, Bingyao Tan, Leopold Schmetterer, Singapore
Eye Research Institute (Singapore) .. ............ .. ... ... ... .. [11218-14]

2:15 pm: In vivo vitreous imaging using optical coherence tomography,
Daniel Ruminski, Ashish Gupta, Nicolaus Copernicus Univ. (Poland);

Jerry Sebag, VMR Institute (USA); Silvestre Manzanera, Pablo Artal,

Univ. de Murcia (Spain); Ireneusz Grulkowski, Nicolaus Copernicus Univ.
(Poland). . ..o [11218-15]

2:30 pm: In vivo quantification of Bruch’s membrane in humans with
visible light OCT, Tingwei Zhang, Aaron Kho, Univ. of California, Davis (USA);
Vyas Akondi, Alfredo Dubra, Stanford Univ. (USA); Vivek Srinivasan, Univ. of
California, Davis (USA) . . . ..ot [11218-16]

2:45 pm: Fully automatic estimation of the angular distribution of the waist
of the nerve fiber layer in the optic nerve head, Gabriel Carrizo, Uppsala
Univ. (Finland); Zhaohua Yu, Uppsala Univ. (Sweden); Chunliang Wang, KTH
Royal Institute of Technology (Sweden); Camilla Sandstrém Melin,

Per G. Soderberg, Uppsala Univ. (Sweden) ..................... [11218-17]

3:00 pm: Quantitative curvature maps of the ocular posterior segment
utilizing OCT with demonstration of local shape change over time,

Ryan P. McNabb, Alice S. Liu, Sidney M. Gospe lll, Mays El Dairi, Charlene
James, Robin R. Vann, Duke Univ. School of Medicine (USA); Joseph A. Izatt,
Duke Univ. (USA) and Duke Univ. School of Medicine (USA); Anthony N. Kuo,
Duke Univ. School of Medicine (USA) and Duke Univ. (USA)........ [11218-18]

3:15 pm: Real time volumetric intrasurgical optical coherence tomography
with 4D visualization of surgical maneuvers, Christian Viehland,

Al-Hafeez Z. Dhalla, Jianwei D. Li, Moseph Jackson-Atogi, Duke Univ. (USA);
Lejla Vajzovic, Duke Univ. School of Medicine (USA); Anthony N. Kuo,

Cynthia A. Toth, Joseph A. Izatt, Duke Univ. (USA) . .............. [11218-19]
Coffee Break. . ... .oov i Sat 3:30 pm to 4:00 pm
SESSION 4
LOCATION: ROOM 303 (LEVEL 3 SOUTH) ............ SAT 4:00 PM TO 6:00 PM

Ophthalmic Imaging: Cellular

Session Chairs: Donald T. Miller, Indiana Univ. (USA);
Kostadinka Bizheva, Univ. of Waterloo (Canada)

4:00 pm: In vivo corneal endothelium imaging using ultrahigh resolution
OCT, Xinwen Yao, Kavya Devarajan, Singapore Eye Research Institute
(Singapore); René Werkmeister, Valentin Aranha dos Santos, Medizinische
Univ. Wien (Austria); Amutha Barathi Veluchamy, Marcus Ang, Singapore Eye
Research Institute (Singapore); Anthony N. Kuo, Duke Univ. (USA); Damon
Wong, Nanyang Technological Univ. (Singapore); Jacqueline Chua, Bingyao
Tan, Singapore Eye Research Institute (Singapore); Leopold Schmetterer,
Singapore Eye Research Institute (Singapore) and Medizinische Univ. Wien
(Austria) and Nanyang Technological Univ. (Singapore). .. ......... [11218-20]

4:15 pm: Investigating corneal nerve structures using micro optical
coherence tomography, Andreas Wartak, Harvard Medical School

(USA); Carolin Elhardt, Christian M. Wertheimer, Jie Zhao, Wellman Ctr. for
Photomedicine (USA); Hui Min Leung, Biwei Yin, Harvard Medical School (USA);
Stefan A. Kassumeh, Merle S. Schenk, Wellman Ctr. for Photomedicine (USA);
Guillermo J. Tearney, Harvard Medical School (USA); Reginald Birngruber,
Wellman Ctr. for Photomedicine (USA) . ........................ [11218-21]

4:30 pm: Curved-field optical coherence tomography: a tool for large field
imaging of corneal cells and nerves, Viacheslav Mazlin, Institut Langevin
Ondes et Images (France); Kristina Irsch, Institut de la Vision, Ctr. Hospitalier
National d’Opthalmologie des Quinze-Vingts (France); Mathias Fink,

Claude Boccara, Institut Langevin Ondes et Images (France). . . .. .. [11218-22]

4:45 pm: In-vivo, non-contact, cellular resolution imaging of the human
limbus with line-field SD-OCT at 2.5 kHz frame rate, Le Han,

Zohreh Hosseinaee, Lin Kun Chen, Kostadinka Bizheva, Univ. of Waterloo
(Canada) . . . v vt e [11218-23]
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5:00 pm: Characterizing retinal ganglion cell morphology in glaucomatous
eyes with adaptive optics: optical coherence tomography, Zhuolin Liu, U.S.
Food and Drug Administration (USA); Ricardo Villanueva, Univ. of Maryland
School of Medicine (USA); Anant Agrawal, U.S. Food and Drug Administration
(USA); Osamah Saeedi, Univ. of Maryland School of Medicine (USA);

Daniel X. Hammer, U.S. Food and Drug Administration (USA). ... ... [11218-24]

5:15 pm: Fully automatic quantification of individual ganglion cells from
AO-OCT volumes via weakly supervised learning, Somayyeh Soltanian-
Zadeh, Duke Univ. (USA); Kazuhiro Kurokawa, Indiana Univ. (USA); Zhuolin Liu,
Daniel X. Hammer, U.S. Food and Drug Administration (USA); Donald T. Miller,
Indiana Univ. (USA); Sina Farsiu, Duke Univ. (USA) ............... [11218-25]

5:30 pm: In-vivo demonstration of AO-OCT with a 3-sided pyramid
wavefront sensor, Elisabeth F. Brunner, Medizinische Univ. Wien (Austria);
luliia Shatokhina, Johannes Kepler Univ. Linz (Austria); Muhammad Faizan
Shirazi, Wolfgang Drexler, Christoph K. F. Hitzenberger, Rainer A. Leitgeb,
Medizinische Univ. Wien (Austria); Ronny Ramlau, Johannes Kepler Univ. Linz
(Austria); Michael Pircher, Medizinische Univ. Wien (Austria). . ...... [11218-26]

5:45 pm: Increased field-of-view full-field OCT for 3D high-resolution
retinal imaging, Pedro Mecé, Kassandra Groux, Jules Scholler,

Mathias Fink, Institut Langevin Ondes et Images (France); Kate Grieve, Ctr.
Hospitalier National d’Opthalmologie des Quinze-Vingts (France);

Claude Boccara, Institut Langevin Ondes et Images (France). . . .. .. [11218-27]
BIOS HOT TOPICS
LOCATION: ROOM 206/214 (SOUTH LEVEL TWO) . ..... SAT 7:00 PM TO 9:30 PM

7:00 PM: Welcome and Opening Remarks
BIOS 2020 Symposium Chair
Jennifer Barton, The Univ. of Arizona (USA)
BIOS 2020 Symposium Chair
Wolfgang Drexler, Medical Univ. of Vienna (Austria)

7:05 PM: Presentation of 2019 Britton Chance Biomedical Optics Award
by SPIE President
7:10 PM: Presentation by Steven Jacques, Univ. of Washington (USA);
2020 Britton Chance Biomedical Optics Award Winner
7:30 PM: Hot Topics Facilitator Remarks
Sergio Fantini, Tufts Univ. (USA)
7:35 PM: Optical Coherence Tomography from Research to Clinical
Practice
James Fujimoto, Massachusetts Institute of Technology (USA)
7:45 PM: Computational Microscopy
Laura Waller, Univ. of California, Berkeley (USA)
7:55 PM: Seeing Early Cancer in a New Light
Sarah Bohndiek, Univ. of Cambridge (United Kingdom)
8:05 PM: Multiscale QPI
Gabriel Popescu, Univ. of lllinois at Urbana-Champaign (USA)
8:15 PM: Photoacoustic Imaging Assistants for Minimally Invasive
Surgeries and Procedures
Muyinatu A. Lediju Bell, Johns Hopkins Univ. (USA) Journal of
Biomedical Optics Speaker
8:25 PM: Interface of Radiation-Optical Interactions and Nanotechnology:
Future Clinical Perspectives
Ewa Goldys, Univ. of New South Wales (Australia)
8:35 PM: Imaging the Proteome in Living Cells
Bo Huang, Univ. of California, San Francisco (USA)
8:45 PM: X-Induced Photodynamic Therapy
Shawn Chen, NIH/NBIB (USA)
8:55 PM: Al Cell Sorting
Keisuke Goda, Univ. of Tokyo (Japan)
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SUNDAY 2 FEBRUARY

SESSION 5
LOCATION: ROOM 303 (LEVEL 3 SOUTH) ........... SUN 8:20 AM TO 10:00 AM

Ocular Biomechanics

Joint Session with Conferences 11242 and 11218

Session Chairs: Kirill V. Larin, Univ. of Houston (USA);
Giuliano Scarcelli, Univ. of Maryland, College Park (USA)

8:20 am: Clinical assessment of ocular biomechanics (Invited Paper),
Cynthia J. Roberts, The Ohio State Univ. (USA).................. [11242-20]

8:40 am: Characterization of biomechanical properties of crystalline

lens using Brillouin microscopy and optical coherence elastography,
Yogeshwari Ambekar, Univ. of Houston (USA); Jitao Zhang, Univ. of Maryland,
College Park (USA); Achuth Nair, Manmohan Singh, Salavat R. Aglyamov, Univ.
of Houston (USA); Giuliano Scarcelli, Univ. of Maryland, College Park (USA);
Kirill V. Larin, Univ. of Houston (USA) . ......................... [11218-28]

8:55 am: All-optical correlative micro-spectroscopies in the investigation
of stromal collagen morpho-mechanics, Raffaella Mercatelli, Istituto
Nazionale di Ottica, Consiglio Nazionale delle Ricerche (ltaly); Sara Mattana,
Istituto Nazionale di Ottica (Italy); Laura Capozzoli, Istituto di Fisica Applicata
“Nello Carrara”, Consiglio Nazionale delle Ricerche (Italy) and Istituto di
Chimica dei Composti OrganoMetallici (Italy); Fulvio Ratto, Istituto di Fisica
Applicata “Nello Carrara” (Italy); Francesca Rossi, Istituto di Fisica Applicata
“Nello Carrara”, Consiglio Nazionale delle Ricerche (Italy); Roberto Pini, Istituto
di Fisica Applicata “Nello Carrara” (Italy); Daniele Fioretto, Univ. degli Studi di
Perugia (Italy); Francesco Saverio Pavone, Istituto Nazionale di Ottica (Italy) and
Univ. degli Studi di Firenze (Italy); Silvia Caponi, Istituto Officina dei Materiali,
Consiglio Nazionale delle Ricerche (ltaly); Riccardo Cicchi, Istituto Nazionale di
Ottica (ltaly). .. ..ot [11218-29]

9:10 am: Customized swept-source optical coherence tomography system
for air-puff induced corneal deformation imaging on multiple meridians,
Andrea Curatolo, Judith Birkenfeld, Eduardo Martinez, James A. Germann,
Consejo Superior de Investigaciones Cientificas (Spain); Jesus Palaci, 2Eyes
Vision SL (Spain); Daniel Pascual, Geethika Muralidharan, Consejo Superior de
Investigaciones Cientificas (Spain); Jedrzej Solarski, Karol Karnowski,

Maciej Wojtkowski, Institute of Physical Chemistry (Poland); Susana Marcos,
Consejo Superior de Investigaciones Cientificas (Spain)........... [11218-30]

9:25 am: Phase-decorrelation OCT for detection of corneal softening in an
enzymatic ex vivo model of ectasia, Brecken J. Blackburn, John P. Murray,
Case Western Reserve Univ. (USA); Matthew R. Ford, Cleveland Clinic (USA);
Michael W. Jenkins, Case Western Reserve Univ. (USA); William J. Dupps Jr.,
Cleveland Clinic (USA); Andrew M. Rollins, Case Western Reserve Univ.

(USA) . o [11218-31]

9:40 am: Corneal dynamic imaging and second harmonic generation
to evaluate in vivo corneal cross-linking (Invited Paper), Susana Marcos,

Instituto de Optica “Daza de Valdés” (Spain) .. .................. [11242-21]
Coffee Break. . ... Sun 10:00 am to 10:30 am
SESSION 6
LOCATION: ROOM 303 (LEVEL 3 SOUTH) .......... SUN 10:30 AM TO 11:45 AM

Imaging, Surgery, and Therapy: New Technologies Il

Session Chairs: Ezra Maguen, American Eye Institute (USA);
Daniel V. Palanker, Stanford Univ. (USA)

10:30 am: Wavefront sensorless multimodal handheld adaptive optics
scanning laser ophthalmoscope for in vivo imaging of human retinal
cones, Kristen Hagan, Theodore DuBose, David Cunefare, Gar Waterman,
Jongwan Park, Ryan P. McNabb, Anthony N. Kuo, Joseph A. Izatt, Sina Farsiu,
Duke Univ. (USA) . ..ot e e [11218-32]

10:45 am: OCT on a chip: in-vivo retinal imaging using Photonic Integrated
Circuit based spectral domain and swept source OCT at 840nm,

Elisabet A. Rank, Ryan Sentosa, Anna Gaugutz, Matthias Salas, Danielle J.
Harper, Medizinische Univ. Wien (Austria); Stefan Nevlacsil, Alejandro Maese-
Novo, Paul Muellner, Rainer Hainberger, AIT Austrian Institute of Technology
GmbH (Austria); Dana Seyringer, FH Vorarlberg (Austria); Moritz Eggeling, AIT
Austrian Institute of Technology GmbH (Austria); Stefan Partel, FH Vorarlberg
(Austria); Marcus Duelk, Stefan Gloor, EXALOS AG (Switzerland); Nanko
Verwaal, Fraunhofer-Institut fir Integrierte Schaltungen IIS (Germany);

Gerhard Meinhardt, Martin Sagmeister, Jochen Kraft, ams AG (Austria);

Moises A. Jezzini de Anda, Zhiheng Quan, Tyndall National Institute (Ireland);
Stefan Richter, Michael Kempe, Carl Zeiss AG (Germany); Rainer A. Leitgeb,
Wolfgang Drexler, Medizinische Univ. Wien (Austria).............. [11218-33]

CONFERENCE 11218

11:00 am: The EVOKON study: detecting AMD biomarkers with OA-FF-

TD OCT, Peter Koch, Helge Sudkamp, Michael Miinst, Moritz Moltmann,
Medizinisches Laserzentrum Libeck GmbH (Germany); Claus von der
Burchard, Universitatsklinikum Schleswig-Holstein (Germany);

Reginald Birngruber, Medizinisches Laserzentrum Libeck GmbH (Germany);
Johann Roider, Universitatsklinikum Schleswig-Holstein (Germany);

Gereon Huettmann, Malte vom Endt, Medizinisches Laserzentrum Liibeck
GmbH (Germany) . . ...t e [11218-34]

11:15 am: Combined OCT and wavefront aberrometer using a single beam
delivery system, Marco Ruggeri, Bascom Palmer Eye Institute (USA) and Univ.
of Miami (USA); Giulia Belloni, Bascom Palmer Eye Institute (USA) and Univ.
degli Studi di Modena e Reggio Emilia (Italy); Brandon Chou, Larissa L. Meza,
Yu-Cherng Channing, Heather A. Durkee, Jean-Marie Parel, Fabrice Manns,
Bascom Palmer Eye Institute (USA) and Univ. of Miami (USA). ... ... [11218-35]

11:30 am: Low-cost, portable confocal scanning laser ophthalmoscope
for remote screening and telemedicine applications, Al-Hafeez Z. Dhalla,
Jongwan Park, Christian Viehland, Sina Farsiu, Anthony N. Kuo,

Joseph A. |zatt, Duke Univ. (USA) . . ....... ... i [11218-36]
Lunch/ExhibitionBreak . ........................ Sun 11:45 am to 1:15 pm
SESSION 7
LOCATION: ROOM 303 (LEVEL 3 SOUTH) ............ SUN 1:15 PM TO 3:15 PM

Ophthalmic Imaging: Functional

Session Chairs: Yuankai Kenny K. Tao, Vanderbilt Univ. (USA);
Luigi Rovati, Univ. degli Studi di Modena e Reggio Emilia (Italy)

1:15 pm: Adaptive optics line-scan OCT for high-speed imaging of retinal
structure and function, Vimal Prabhu Pandiyan, Aiden M. Bertelli,

James Kuchenbecker, Univ. of Washington (USA); Kevin C. Boyle, Tong Ling,
Stanford Univ. (USA); B. Hyle Park, Univ. of California, Riverside (USA);

Daniel Palanker, Stanford Univ. (USA); Austin Roorda, Univ. of California,
Berkeley (USA); Ramkumar Sabesan, Univ. of Washington (USA). . . . [11218-37]

1:30 pm: Investigating the functional response of human photoreceptors
with combined adaptive optics SLO-OCT system, Mehdi Azimipour, Denise
Valente, Kari V. Vienola, John S. Werner, Robert J. Zawadzki, Ravi S. Jonnal,
UC Davis Medical Ctr. (USA) . .. oo it e e e [11218-38]

1:45 pm: Label-free imaging of neural function in the living human retina
using phase sensitive adaptive optics optical coherence tomography,
Kazuhiro Kurokawa, Furu Zhang, James A. Crowell, Marcel T. Bernucci,

Donald T. Miller, Indiana Univ. (USA). . ..., [11218-39]

2:00 pm: Measuring dysfunction of cone photoreceptors in retinitis
pigmentosa with phase-sensitive AO-OCT, Ayoub Lassoued, Furu Zhang,
Kazuhiro Kurokawa, James A. Crowell, Donald T. Miller, Indiana Univ.

(USA) . et [11218-40]

2:15 pm: Investigating the influence of cone function and relative
proportions of cone types on color perception using phase-sensitive
adaptive optics optical coherence tomography, Furu Zhang,

Kazuhiro Kurokawa, Marcel T. Bernucci, Hae Won Jung, James A. Crowell,
Donald T. Miller, Indiana Univ. (USA). . ......... ...t [11218-41]

2:30 pm: Measuring the spectral sensitivity of cone photoreceptors in
human subjects with phase-sensitive AO-OCT, Marcel T. Bernucci,

Furu Zhang, Kazuhiro Kurokawa, James A. Crowell, Donald T. Miller, Indiana
Univ. (USA) ..o [11218-42]

2:45 pm: Microglia distribution and motility in human eyes measured with
adaptive optics - optical coherence tomography (AO-OCT),

Daniel X. Hammer, U.S. Food and Drug Administration (USA); Ricardo
Villanueva, Univ. of Maryland School of Medicine (USA); Anant Agrawal, U.S.
Food and Drug Administration (USA); Osamah Saeedi, Univ. of Maryland
School of Medicine (USA); Zhuolin Liu, U.S. Food and Drug Administration
(USA) . e [11218-43]

3:00 pm: Method to evaluate spatial dynamics of inner retinal neurons
near arcuate scotomas in glaucomatous patients, Hae Won Jung, Kazuhiro
Kurokawa, John C. Hinely, James A. Crowell, Furu Zhang, Brett J. King,
William H. Swanson, Donald T. Miller, Indiana Univ. (USA) ......... [11218-44]

Coffee Break. ..... ... Sun 3:15 pm to 3:45 pm
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SESSION 8
LOCATION: ROOM 303 (LEVEL 3 SOUTH) ............ SUN 3:45 PM TO 5:00 PM

Small Animal Models

Session Chairs: Marco Ruggeri, Bascom Palmer Eye Institute (USA);
Roberto Pini, Istituto di Fisica Applicata “Nello Carrara” (ltaly)

3:45 pm: Effect of a mild, diffuse central retinal edema on light evoked
outer retina optophysiology signals measured in vivo in mice with optical
coherence tomography, Robert J. Zawadzki, Pengfei Zhang, Ratheesh K.
Meleppat, Edward N. Pugh Jr., Univ. of California, Davis (USA) .. ... [11218-45]

4:00 pm: Longitudinal structural and microvascular observation in RCS
rat eyes using Optical Coherence Tomography Angiography, Bingyao

Tan, Xinwen Yao, Amutha Barathi Veluchamy, Anita Chan, Gavin Tan, Leopold
Schmetterer, Singapore Eye Research Institute (Singapore)........ [11218-46]

4:15 pm: Characterization of retinal changes in a mouse model

of Alzheimer’s disease using multi-contrast optical coherence
tomography, Bernhard Baumann, Danielle J. Harper, Antonia Lichtenegger,
Johanna Gesperger, Medizinische Univ. Wien (Austria); Tanja Himmel,
Veterinaermedizinische Univ. Wien (Austria); Martina Muck, Conrad W.

Merkle, Pablo Eugui, Medizinische Univ. Wien (Austria); Stefan Kummer,
Veterinaermedizinische Univ. Wien (Austria); Adelheid Woehrer, Medizinische
Univ. Wien (Austria); Martin Glésmann, Veterinaermedizinische Univ. Wien
(Austria); Marco Augustin, Medizinische Univ. Wien (Austria) . ...... [11218-47]

4:30 pm: Combined scattering and fluorescent measurement of the retina
in vivo reveals disease-dependent changes in intrinsic fluorophores of
retinal pigment epithelium, Ratheesh K. Meleppat, Gabriel Peinado,

Kaitryn E. Ronning, Sarah J. Karlen, Pengfei Zhang, Edward N. Pugh Jr.,
Robert J. Zawadzki, Univ. of California, Davis (USA) . ............. [11218-48]

4:45 pm: OCT and fluorescence SLO for guided laser delivery and
longitudinal imaging in a murine model of targeted retinal laser injury,
Joseph D. Malone, Edward M. Levine, Yuankai K. Tao, Vanderbilt Univ.

(USA) . e e [11218-49]

SESSION 9
LOCATION: ROOM 303 (LEVEL 3 SOUTH) ............ SUN 5:00 PM TO 6:00 PM

Ophthalmic Diagnosis: Contrast and Biomarkers

Session Chairs: Arthur Ho, Brien Holden Vision Institute (Australia);
Ralf Brinkmann, Medizinisches Laserzentrum Libeck
GmbH (Germany)

5:00 pm: Ocular surface squamous neoplasia characterization using non-
invasive multispectral autofluorescence imaging, Abbas Habibalahi Sr.,
The Univ. of New South Wales (Australia); Alexandra Allende, Macquarie Univ.
(Australia); Ayad Anwer, The Univ. of New South Wales (Australia); Chandra
Bala, Macquarie Univ. (Australia); Ewa Goldys, The Univ. of New South Wales
(Australia) . ... ov e e [11218-50]

5:15 pm: Analysing birefringence in the retinal nerve fiber layer of
diabetic patients using polarization sensitive OCT, Sylvia Desissaire,
Andreas Pollreisz, Felix Datlinger, Dorottya Hajdu, Stefan Steiner, Clemens
Vass, Michael Pircher, Ursula Schmidt-Erfurth, Christoph K. F. Hitzenberger,
Medizinische Univ. Wien (Austria) .. .......... ..o, [11218-8]

5:30 pm: Retinal pigment epithelium-melanin specific contrast imaging by
multi-contrast OCT, Masahiro Miura, Ibaraki Medical Ctr., Tokyo Medical Univ.
(Japan); Shuichi Makita, Univ. of Tsukuba (Japan); Shinnosuke Azuma, Univ. of
Tsukuba (Japan) and Topcon Corp. (Japan); Yoshiaki Yasuno, Univ. of Tsukuba
(Japan); Toshihiro Mino, Tatsuo Yamaguchi, Topcon Corp. (Japan); Satoshi
Sugiyama, Tomey Corp. (Japan); Takuya lwasaki, Tokyo Medical Univ.

(JaPAN). .« e [11218-52]

5:45 pm: Visualizing orientation of retinal nerves and depolarization in

the choroid using polarization-sensitive optical coherence tomography,
Joy Willemse, Johannes F. de Boer, Maximilian Gréafe, Vrije Univ. Amsterdam
(Netherlands); Aleid van de Kreeke, Frank Verbraak, Amsterdam UMC
(Netherlands) . ... ... e [11218-53]
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POSTERS-SUNDAY
LOCATION: MOSCONE CENTER, LEVEL 3 WEST ....... SUN 5:30 PM TO 7:00 PM

Conference attendees are invited to attend the BiOS poster session on
Sunday evening. Come view the posters, enjoy light refreshments, ask
questions, and network with colleagues in your field.

Poster Setup: Sunday 10:00 AM - 4:30 PM

View poster presentation guidelines and set-up instructions at
http://spie.org/PWPosterGuidelines

Employing toric eye model and wavefront measurement technology to
study soft contact lens on-eye wrapping properties, Minghan Chen,
Xin Wei, Philippe Jubin, Johnson & Johnson Vision Care, Inc. (USA) . [11218-54]

Application of an enhanced deep super-resolution network in retinal
Image analysis, Tanmay Gulati, Manipal Institute of Technology (India);

Sourya Sengupta, Vasudevan Lakshminarayanan, School of Optometry and
Vision Science, Univ. of Waterloo (Canada) ..................... [11218-55]

Analysis of tear film break-up time based on the tear film surface quality
obtained using Placido rings images, Lucas Orlandi de Oliveira,

André Orlandi de Oliveira, Jarbas Caiado de Castro Neto, Univ. de Sdo Paulo
(Brazil) . . .ot e [11218-56]

Expanded visualization of the human crystalline lens and
suspensory ligament using the large-angle oblique illumination
OCT, Byeong-Joo Song, Hyung-Jin Kim, Youngwoon Choi, Beop-Min Kim,

Korea Univ. (Korea, Republicof) . ......... ... ... ... ... ... .. [11218-57]
Prototype for blue light blocking tests in sunglasses, Artur D. Loureiro,
Liliane Ventura, Univ. de S&o Paulo (Brazil). . .. .................. [11218-58]

Comparison of foveal avascular zone in diabetic retinopathy, high myopia
and normal fundus images, Jothi J. Balaji, Medical Research Foundation,

Sankara Nethralaya (India); Arpit Agarwal, Indian Institute of Technology Kanpur
(India); Vasudevan Lakshminarayanan, Univ. of Waterloo (Canada) . . [11218-59]

Deep learning for detection of diabetic retinopathy in OCTA,
David Le, Minhaj Nur Alam, Jennifer I. Lim, R.V. Paul Chan, Xincheng Yao, Univ.

of lllinois at Chicago (USA). . .. .. ..ot e [11218-60]
UV and BLUE light protection on sunglasses after aging process,
Liliane Ventura, Mauro Masili, Univ. de S&o Paulo (Brazil).......... [11218-61]

A new technique for estimating the foveal avascular zone dimensions,
Arpit Agarwal, Indian Institute of Technology Kanpur (India); Jothi J. Balaji, Elite
School of Optometry (India); Vasudevan Lakshminarayanan, Univ. of Waterloo
(Canada) . .« o vt e [11218-62]

Tracking longitudinal retinal changes in an ocular hypertension mouse
model by visible and near-infrared optical coherence tomography
(vnOCT), Weiye Song, Sipei Fu, Shangshang Song, Boston Univ. (USA);

Sui Zhang, Dana-Farber Cancer Institute (USA); Lei Zhang, Boston Univ. (USA);
Steven Ness, Manishi Desai, Boston Medical Ctr. (USA); Ji Yi, Boston Univ.
(USA) . e [11218-63]

Morphological diversity of lacrimal canaliculus observed by dynamic OCT
with extrinsic contrast agent, Reiko Yoshimura, Dong-hak Choi, Kitasato
Univ. (Japan); Masahiro Fujimoto, Akihito Uji, Kyoto Univ. Graduate School of
Medicine (Japan); Kohji Ohbayashi, Advanced Imaging Co., Ltd. (Japan) and
Systems Engineering Inc. (Japan); Fumiko Hiwatashi, Systems Engineering Inc.
(JaPaAN). . ot e [11218-64]

An optical design for choriocapillaris visualization with OCTA using
tracking scanning laser ophthalmoscope, Kari V. Vienola, Ravi S. Jonnal,
John S. Werner, Robert J. Zawadzki, Univ. of California, Davis (USA) [11218-65]

SS-OCT reveals crystalline lens sutures, Ashish Gupta, Nicolaus Copernicus
Univ. (Poland) . . ...t [11218-66]

New high-resolution wave front sensing ophthalmic technique for the
characterization of ocular optics, Sergio Bonague-Gonzalez,

Jan O. Gaudestad, Juan Manuel Trujillo-Sevilla, Oscar Casanova-Gonzalez,
David Carmona-Ballester, Miguel Sicilia-Cabrera, Sabato Ceruso,
Jose-Manuel Rodriguez-Ramos, Wooptix, S.L. (Spain)............ [11218-67]

In vitro optical quality measurement of three different intraocular lenses
in various spherical aberration conditions, Soohyun Park, Seunghun Lee,
Bumiju Kim, Pohang Univ. of Science and Technology (Korea, Republic of);
Myoung Joon Kim, Lib Lab. (Korea, Republic of); Ki Hean Kim, Pohang Univ. of
Science and Technology (Korea, Republicof) ................... [11218-68]

High power microsecond laser induced effects on the retina, Eric Seifert,
Medizinisches Laserzentrum Libeck GmbH (Germany); Svenja Sonntag,
Universitatsklinikum Schleswig-Holstein (Germany); Philipp Kleingarn,

Dirk Theisen-Kunde, Medizinisches Laserzentrum Libeck GmbH (Germany);
Yoko Miura, Universitatsklinikum Schleswig-Holstein (Germany) and Univ.

zu Lubeck (Germany); Ralf Brinkmann, Medizinisches Laserzentrum Libeck
GmbH (Germany) and Univ. zu Liibeck (Germany) .. .............. [11218-69]
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Ultrahigh speed areal and tomographic imaging with a full-field adaptive
optics retina camera, Denise Valente, Mehdi Azimipour, Robert J. Zawadzki,

Ravi S. Jonnal, UC Davis Medical Ctr. (USA) .................... [11218-70]
Differential phase contrast corneal microscopy, Timothy D. Weber,
Jerome Mertz, Boston Univ. (USA) ........... .. ...t [11218-71]

Corneal filler for correction of astigmatism, Stefan A. Kassumeh,

Wellman Ctr. for Photomedicine (USA) and Klinikum der Univ. Mlnchen,
Ludwig-Maximilians-Univ. Minchen (Germany); Katharina Brandt, Wellman
Ctr. for Photomedicine (USA) and Institut fir Biomedizinische Optik (Germany);
Christian M. Wertheimer, Wellman Ctr. for Photomedicine (USA) and Klinikum
der Univ. Minchen, Ludwig-Maximilians-Univ. Minchen (Germany);

Merle S. Schenk, Richard R. Anderson, Wellman Ctr. for Photomedicine (USA);
Reginald Birngruber, Wellman Ctr. for Photomedicine (USA) and Institut fir
Biomedizinische Optik (Germany) . ..., [11218-72]

Estimating visual acuity from a single wavefront measurement,

Derek Nankivil, Johnson & Johnson Vision Care, Inc. (USA); Thomas D.
Raymond, Johnson & Johnson Vision (USA); Greg J. Hofmann, Johnson &
Johnson Vision Care, Inc. (USA); Daniel R. Neal, Johnson & Johnson

VisSion (USA) ..ottt e [11218-73]

Estimating retinal vascular permeability from fluorescein
videoangiography data despite signal saturation in large vessels in low-
dynamic range systems, Elif Kayaalp-Nalbant, Wengiang Liu, Hande Pehlivan,
Shailee Shah, Anessa Puskar, Meghna Sampath, lllinois Institute of Technology
(USA); William F. Mieler, Univ. of lllinois at Chicago (USA); Jennifer J. Kang-
Mieler, Kenneth M. Tichauer, lllinois Institute of Technology (USA). . . [11218-74]

Quantitative analysis of vascular complexity in OCTA of diabetic
retinopathy, Minhaj Nur Alam, David Le, Jennifer I. Lim, Xincheng Yao, Univ. of
Illinois at Chicago (USA). . . ... s [11218-75]

Multimodal photoacoustic microscopy and optical coherence
tomography imaging of laser-induced choroidal neovascularization in the
rabbit retina, Van Phuc Nguyen, Wen Fan, Yanxiu Li, Univ. of Michigan-Kellogg
Eye Ctr. (USA); Sydney Jones, Thomas Qian, Univ. of Michigan Kellogg Eye Ctr.
(USA); Wei Zhang, Univ. of Michigan-Kellogg Eye Ctr. (USA); Xueding Wang,
Univ. of Michigan (USA); Yannis Paulus, Univ. of Michigan-Kellogg Eye Ctr.
(USA) . et e e [11218-76]

Corneal collagen crosslinking and treatment outcome evaluation based
on femtosecond lasers, Ana Batista, Univ. des Saarlandes (Germany);

Hans Georg Breunig, Univ. des Saarlandes (Germany) and JenLab GmbH
(Germany); Elias Flockerzi, Berthold Seitz, Karsten Konig, Univ. des Saarlandes
(GIMANY) .« ottt et e e e e [11218-78]

Imaging depth extension for optical coherence tomography for imaging
the anterior and posterior segments of rabbit eyes, Ruiming Kong,
Wenjuan Wu, Rui Qiu, Lei Gao, Fengxian Du, Shanghai Institute of Technology
(China); Ailin Liu, Fudan Univ. (China); Xiangning Wang, Xuan Cai, Shanghai
Sixth People’s Hospital (China); Cuixia Dai, Shanghai Institute of Technology
(CRINA). .« e ettt et e e e e e [11218-79]

Diagnosis of corneal pathologies using deep learning, Amr Elsawy,

Univ. of Miami (USA); Taher Eleiwa, Bascom Palmer Eye Institute (USA);
Mohamed Abdel-Mottaleb, Univ. of Miami (USA); Mohamed Abou Shousha,
Bascom Palmer Eye Institute (USA). .. ........ ..., [11218-80]

Precise movement registration for retinal-based eye rracker without
reference frame, Michal Meina, Nicolaus Copernicus Univ. (Poland);

Maciej Nowakowski, AM2M Sp. z.0.0. sp. k. (Poland); Maciej M. Bartuzel,
Krystian Wrébel, Szymon Tamborski, Nicolaus Copernicus Univ. (Poland);
Krzysztof Dalasi?ski, Anna Szkulmowska, AM2M Sp. z.0.0. sp. k. (Poland);
Maciej Szkulmowski, Nicolaus Copernicus Univ. (Poland). . ........ [11218-81]

GANgio: a conditional generative adversarial network for optical
coherence tomography angiography, Matthias Salas, Michael Niederleithner,
Antonia Lichtenegger, Laurin Ginner, Bernhard Baumann, Wolfgang Drexler,
Rainer A. Leitgeb, Medizinische Univ. Wien (Austria). ............. [11218-83]

3D visualization of cataractous lesions in the murine crystalline lens

by in vivo optical coherence tomography, Pablo Eugui, Danielle J. Harper,
Marco Augustin, Medizinische Univ. Wien (Austria); Johanna Gesperger,
Medizinische Univ. Wien (Austria) and Institute of Neurology, General Hospital
(Austria); Tanja Himmel, Veterinaermedizinische Univ. Wien (Austria);

Antonia Lichtenegger, Conrad W. Merkle, Medizinische Univ. Wien (Austria);
Adelheid Woehrer, Institute of Neurology, General Hospital (Austria);

Martin Glésmann, Veterinaermedizinische Univ. Wien (Austria);

Bernhard Baumann, Medizinische Univ. Wien (Austria) . ... ........ [11218-84]

CONFERENCE 11218

Hyperspectral reflectivity of individual mouse retinal layers,

Danielle J. Harper, Medizinische Univ. Wien (Austria); Martin Glésmann,
Veterinaermedizinische Univ. Wien (Austria); Pablo Eugui, Antonia Lichtenegger,
Marion Gréger, Bernhard Baumann, Medizinische Univ. Wien

(AUSEN). . oot [11218-85]

Simultaneous optical coherence tomography measurements at two
arbitrary meridians, Karol Karnowski, Jedrzej Solarski, Alejandra Consejo,
Maciej Wojtkowski, Institute of Physical Chemistry (Poland)........ [11218-86]

Safe puncture optimized tool (SPOT) to safely inject clot-dissolving drug
into the retinal vein, Andrea Lovera, FEMTOprint SA (Switzerland);

Mohamed Zanaty, Thomas Fussinger, Arno Rogg, David Lambelet,

llan Vardi, Ecole Polytechnique Fédérale de Lausanne (Switzerland);

Thomas Wolfansberger, Hopital ophtalmique Jules-Gonin, Univ. de Lausanne
(Switzerland); Charles Baur, Simon Henein, Yves Bellouard, Sacha Pollonghini,
Lisa Bonnefoy, Hubert Pierre-Marie Benoit Schneegans, Ecole Polytechnique
Fédérale de Lausanne (Switzerland) .. ............ .. ... .. . [11218-87]

Large aperture deformable lenses for ophthalmic applications,

Giulio Bursi, CNR-Istituto di Fotonica e Nanotecnologie (Italy); Francesco
Mazzocco, Dynamic Optics S.r.l. (Italy); Tommaso Furieri, CNR-Istituto di
Fotonica e Nanotecnologie (ltaly); Stefano Bonora, Dynamic Optics

Srl(ltaly) . .o [11218-88]

PASCAL ROL AWARD
LOCATION: ROOM 303 (LEVEL 3 SOUTH) ............ SUN 6:00 PM TO 6:15 PM

Session Chair: Arthur Ho, Brien Holden Vision Institute (Australia)

DISCUSSION
LOCATION: ROOM 303 (LEVEL 3 SOUTH) ............ SUN 6:15 PM TO 6:30 PM

Session Chair: Fabrice Manns, Univ. of Miami (USA)

BIOS SUNDAY PLENARY
LOCATION: ROOM 206/214 (SOUTH LEVEL TWO) ...... SUN 7:15 PM TO 8:00 PM

Welcome and Award Presentation
John G. Greivenkamp, Univ. of Arizona (United States), 2020 SPIE President

Presentation of 2020 SPIE Biophotonics Technology Innovator Award
THE 2020 RECIPIENT
Nirmala Ramanujam,
Duke University, Durham, North Carolina, USA

Talk by 2014 Nobel Prize Winner in Physics:
Spying on the Secret Lives of Cells
Eric Betzig, Univ. of California, Berkeley and
Howard Hughes Medical Institute (USA)

THIS PROGRAM IS CURRENT AS OF 17 DECEMBER 2019—Find the latest on the SPIE Conference App.
Build your personal schedule of presentations, exhibitors, and networking events. 157



CONFERENCE 11219
LOCATION: ROOM 201 (LEVEL 2 SOUTH)

Saturday 1 February 2020 ¢ Proceedings of SPIE Vol. 11219

Visualizing and Quantifying Drug Distribution

in Tissue IV

Conference Chairs: Kin Foong Chan, Simpson Interventions, Inc. (USA); Conor L. Evans, Wellman Ctr. for Photomedicine (USA)

Program Committee: Zane A. Arp, U.S. Food and Drug Administration (USA); Huang-Chiao Huang, Univ. of Maryland (USA); Anand T. Kumar,
Massachusetts General Hospital (USA); Melissa L. Mather, Keele Univ. (United Kingdom); Wei Min, Columbia Univ. (USA); Alex J. Walsh,
Morgridge Institute for Research (USA); Cristina L. Zavaleta, The Univ. of Southern California (USA); Kurt R. Zinn, The Univ. of Alabama at

Birmingham (USA)

SATURDAY 1 FEBRUARY
INTRODUCTION
LOCATION: ROOM 201 (LEVEL 2 SOUTH) ............ SAT 8:00 AM TO 8:10 AM

Session Chairs: Conor L. Evans, Wellman Ctr. for Photomedicine
(USA); Kin F. Chan, Simpson Interventions (USA)

8:00 am: Pharmacokinetic and pharmacodynamic tomography,

Conor L. Evans, Wellman Ctr. for Photomedicine (USA) ............ [11219-1]
SESSION 1
LOCATION: ROOM 201 (LEVEL 2 SOUTH) ............ SAT 8:10 AM TO 9:15 AM

Pharmacokinetic and Pharmacodynamic
Tomography in Translational Research
Session Chair: Alex J. Walsh, Texas A&M Univ. (USA)

8:10 am: Nonclinical applications of quantitative whole-body
autoradiography, and imaging mass spectrometry in drug discovery and
development (Invited Paper), Eric G. Solon, Madrigal Pharmaceuticals, Inc.
(USA) . et e [11219-2]

8:35 am: Development of all-fiber light source based real-time clinical
coherent Raman imaging system for in vivo drug monitoring in skin, Isaac
J. Pence, Avery Goss, Alexander Fast, Wellman Ctr. for Photomedicine (USA);
Maximilian Brinkmann, Tim Hellwig, Westfalische Wilhelms-Univ. Minster
(Germany) and Refined Laser Systems UG (Germany); Carsten Fallnich,
Westfalische Wilhelms-Univ. Minster (Germany); Conor L. Evans, Wellman Ctr.
for Photomedicine (USA) . ... [11219-3]

8:55 am: In vivo quantitative molecular absorption of glycerol in human
skin using coherent anti-Stokes Raman scattering (CARS) and two-
photon auto-fluorescence, Hervé Rigneault, Barbara Sarri, Institut Fresnel
(France); Xueqin Chen, Sébastien Grégoire, Jean-Baptiste Galey, Anne Potter,

Thomas Bornschlégl, L'Oréal Recherche et Innovation (France). . . ... [11219-4]
SESSION 2
LOCATION: ROOM 201 (LEVEL 2 SOUTH) ........... SAT 9:15 AM TO 11:50 AM

Pharmacokinetic and Pharmacodynamic
Tomography in Preclinical Research

Session Chair: Cristina L. Zavaleta,
The Univ. of Southern California (USA)

9:15 am: Vaccine visualization using a zwitterionic near-infrared
fluorophore (Invited Paper), Wataru Katagiri, Gordon Ctr. for Medical Imaging
(USA) and Keio Univ. (Japan); Marc-André Tetrault, Homan Kang, Gordon Ctr.
for Medical Imaging (USA); Sinyoung Jeong, Conor L. Evans, Wellman Ctr.

for Photomedicine (USA); Hak Soo Choi, Satoshi Kashiwagi, Gordon Ctr. for
Medical Imaging (USA). . . .. .ot [11219-5]

9:35 am: Raman spectroscopy for detection of drug distribution in rabbit
cornea, Sean P. O’Connor, Eddie M. Gil, Mark A. Keppler, Marlan O. Scully,
Vladislav V. Yakovlev, Texas A&M Univ. (USA) .................... [11219-6]

9:55 am: Quantitative assessment of cisplatin-associated organ

toxicity using label-free multiphoton imaging microscopy, Aneesh Alex,
GlaxoSmithKline (USA); Eric J. Chaney, Prabuddha Mukherjee, Univ. of lllinois
(USA); Endia Fletcher, North Carolina A&T State Univ. (USA); Jang Hyuk Lee,
Jose J. Rico-Jimenez, Univ. of lllinois (USA); Sunish Mohanan, GlaxoSmithKline
(USA); Steve R. Hood, GlaxoSmithKline (United Kingdom); Stephen A. Boppart,

Univ. of lllinois (USA) . ... oot e [11219-7]
Coffee Break. . . ..o Sat 10:15 am to 10:45 am
158 SPIE Photonics West 2020 « spie.org/pw

10:45 am: Estimating drug delivery using hybrid system for

simultaneous dynamic MRI and fluorescence tomography, Boyu Meng,
Rendall R. Strawbridge, Kimberley S. Samkoe, Dartmouth College (USA);
Negar Sadeghipour, Kenneth M. Tichauer, lllinois Institute of Technology (USA);
Scott C. Davis, Dartmouth College (USA). . ..., [11219-8]

11:05 am: In vivo metabolic imaging of neoplasia in oral mucosa enabled
by topical delivery of a fluorescent deoxyglucose (Invited Paper),

Gracie Vargas, The Univ. of Texas Medical Branch (USA); Rahul Pal,
Massachusetts General Hospital (USA) and Harvard Medical School (USA);
Paula Villarreal, Suimin Qiu, The Univ. of Texas Medical Branch (USA) [11219-9]

11:30 am: High resolution optical imaging of glucose metabolism in
animals, Lingyan Shi, Univ. of California, San Diego (USA); Luyuan Zhang,
Columbia Univ. (USA); Yihui Shi, Princeton Univ. (USA); Wei Min, Columbia Univ.

(USA) . e [11219-10]
Lunch/ExhibitionBreak . ............ ... ... ... ... Sat 11:50 am to 1:10 pm
SESSION 3
LOCATION: ROOM 201 (LEVEL 2 SOUTH) ............ SAT 1:10 PM T0 2:50 PM

Novel Model and Imaging Screening Tools
for Drug Development

Session Chair: Cristina L. Zavaleta,
The Univ. of Southern California (USA)

1:10 pm: Quantification of anti-HER2 drug uptake into human breast
cancer cells and tumor xenografts using fluorescence lifetime FRET
imaging, Alena Rudkouskaya, Albany Medical College (USA); Jason T. Smith,
Marien Ochoa, Xavier Intes, Rensselaer Polytechnic Institute (USA); Margarida
Barroso, Albany Medical College (USA) . ..., [11219-11]

1:30 pm: Alkyne-tag SERS imaging for visualizing small molecule drugs

in live cells, Kota Koike, National Institute of Advanced Industrial Science

and Technology (Japan) and Osaka Univ. (Japan); Kazuki Bando, Jun Ando,
Nicholas I. Smith, Osaka Univ. (Japan); Kosuke Dodo, RIKEN (Japan);

Satoshi Kawata, Serendip Research Ltd. (Japan); Mikiko Sodeoka, RIKEN
(Japan); Katsumasa Fujita, Osaka Univ. (Japan) and National Institute of
Advanced Industrial Science and Technology (Japan)............. [11219-12]

1:50 pm: Quantification of tissue distribution and therapeutic response
using paired agent imaging in a chicken chorioallantoic membrane
xenograft assay, Kimberley S. Samkoe, Dartmouth-Hitchcock Medical Ctr.
(USA); Lei G. Wang, Jesse R. Korber, Summer L. Gibbs, Oregon Health &
Science Univ. (USA); Kenneth M. Tichauer, lllinois Institute of Technology
(USA) . e e [11219-13]

2:10 pm: Intracellular paired agent imaging enables improved

evaluation of tyrosine kinase inhibitor target engagement, Allison Solanki,
Lei G. Wang, Jesse R. Korber, Oregon Health & Science Univ. (USA);

Kenneth M. Tichauer, lllinois Institute of Technology (USA); Kimberley S.
Samkoe, Dartmouth-Hitchcock Medical Ctr. (USA); Summer L. Gibbs, Oregon
Health & Science Univ. (USA). . . .. ..ot [11219-14]

2:30 pm: A paired-agent fluorescent molecular imaging strategy for
quantifying antibody drug target engagement in in vivo window chamber
xenograft models, Negar Sadeghipour, Elif Kayaalp-Nalbant, lllinois Institute
of Technology (USA); Boyu Meng, Margaret R. Folaron, Dartmouth College
(USA); Chandrika Haldar, lllinois Institute of Technology (USA); Rendall R.
Strawbridge, Kimberley S. Samkoe, Scott C. Davis, Dartmouth College (USA);
Kenneth M. Tichauer, lllinois Institute of Technology (USA)......... [11219-15]
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CONFERENCE 11219

PANEL DISCUSSION
LOCATION: ROOM 201 (LEVEL 2 SOUTH) ............ SAT 2:50 PM TO 3:30 PM

Visualizing and Quantifying
Drug Distribution in Tissue
Session Chairs: Conor L. Evans, Wellman Ctr. for Photomedicine
(USA); Kin F. Chan, Simpson Interventions (USA)

Panelists:
Zane Arp, U.S. Food and Drug Administration,
Division of BioMedical Physics (USA)

Georg Duenstl, LEO Science & Tech Hub (USA)
Conor L. Evans, Massachusetts General Hospital (USA)

Sameersingh Raney, U.S. Food and Drug Administration,
CDER Office of Generic Drugs (USA)

Eric Solon, Madrigal Pharmaceuticals (USA)

Coffee Break. . ... ..ouuie i Sat 3:30 pm to 4:00 pm

SESSION 4
LOCATION: ROOM 201 (LEVEL2 SOUTH) ............ SAT 4:00 PM TO 6:00 PM

Advanced Methods in Drug Detection and Imaging

Session Chairs: Wei Min, Columbia Univ. (USA); Anand T. Kumar,
Massachusetts General Hospital (USA)

4:00 pm: Fluorescence molecular tomography based on machine-learning
strategy for tracer visualization, Hui Meng, Yuan Gao, Institute of Automation
(China) and Univ. of Chinese Academy of Sciences (China); Kun Wang, Jie Tian,
Institute of Automation (China). . ................ ... ... ....... [11219-16]

4:20 pm: Identifying optical analogs to MRl Gd-contrast using whole-body
hyperspectral cryo-fluorescence imaging, Brook K. Byrd,

Dartmouth College (USA); Boyu Meng, Thayer School of Engineering at
Dartmouth (USA); Dennis J. Wirth, Dartmouth-Hitchcock Medical Ctr. (USA);
Rendall R. Strawbridge, Scott C. Davis, Thayer School of Engineering at
Dartmouth (USA) .. ..ot e [11219-17]

4:40 pm: Using fluorescence laminar optical tomography to measure

the distribution photodynamic drug in the brain to optimize

dosage and treatment time, Brandon Gaitan, Collin T. Inglut, Yu Chen,
Huang-Chiao Huang, Univ. of Maryland, College Park (USA) ....... [11219-18]

5:00 pm: Noninvasive in vivo mapping of intracellular signaling proteins
using a pairing of targeted and untargeted fluorescently labeled small
molecule kinase inhibitors, Kenneth M. Tichauer, lllinois Institute of
Technology (USA); Lei G. Wang, Allison Solanki, Jesse R. Korber,

Summer L. Gibbs, Oregon Health & Science Univ. (USA); Kimberley S. Samkoe,
Geisel School of Medicine (USA). ............ .. ..., [11219-19]

5:20 pm: Dye diffusion proximal to in situ forming implants is increased by
ultrasound stimulation, Elizabeth Berndl, Ryerson Univ. (Canada);

Selva Jeganathan, Emily Budziszewski, Agata A. Exner, Case Western Reserve
Univ. (USA); Michael C. Kolios, Ryerson Univ. (Canada) ........... [11219-20]

5:40 pm: Hyperspectral fluorescence imaging for improved specificity
in whole body cryo-imaging, Boyu Meng, Dennis J. Wirth, Brook K. Byrd,
Rendall R. Strawbridge, Scott C. Davis, Dartmouth College (USA). .. [11219-21]

BEST PAPER AWARD
LOCATION: ROOM 201 (LEVEL2 SOUTH) ............ SAT 6:00 PM TO 6:05 PM

Bee K. Leong Best Paper Award

LOCATION: ROOM 206/214 (SOUTH LEVEL TWO) ....... SAT 7:00 PM TO 9:30 PM

7:00 PM:

7:05 PM:

7:10 PM:

7:30 PM:

7:35 PM:

7:45 PM:

7:55 PM:

8:05 PM:

8:15 PM:

8:25 PM:

8:35 PM:

8:45 PM:

8:55 PM:

BIOS HOT TOPICS

Welcome and Opening Remarks

BIOS 2020 Symposium Chair

Jennifer Barton, The Univ. of Arizona (USA)

BIOS 2020 Symposium Chair

Wolfgang Drexler, Medical Univ. of Vienna (Austria)

Presentation of 2019 Britton Chance Biomedical Optics Award
by SPIE President

Presentation by Steven Jacques, Univ. of Washington (USA);
2020 Britton Chance Biomedical Optics Award Winner

Hot Topics Facilitator Remarks

Sergio Fantini, Tufts Univ. (USA)

Optical Coherence Tomography from Research to Clinical
Practice

James Fujimoto, Massachusetts Institute of Technology (USA)
Computational Microscopy

Laura Waller, Univ. of California, Berkeley (USA)

Seeing Early Cancer in a New Light

Sarah Bohndiek, Univ. of Cambridge (United Kingdom)
Multiscale QPI

Gabriel Popescu, Univ. of lllinois at Urbana-Champaign (USA)
Photoacoustic Imaging Assistants for Minimally Invasive
Surgeries and Procedures

Muyinatu A. Lediju Bell, Johns Hopkins Univ. (USA) Journal of
Biomedical Optics Speaker

Interface of Radiation-Optical Interactions and Nanotechnology:
Future Clinical Perspectives

Ewa Goldys, Univ. of New South Wales (Australia)

Imaging the Proteome in Living Cells

Bo Huang, Univ. of California, San Francisco (USA)

X-Induced Photodynamic Therapy

Shawn Chen, NIH/NBIB (USA)

Al Cell Sorting

Keisuke Goda, Univ. of Tokyo (Japan)

SUNDAY 2 FEBRUARY
POSTERS-SUNDAY

LOCATION: MOSCONE CENTER, LEVEL 3 WEST ....... SUN 5:30 PM TO 7:00 PM

Conference attendees are invited to attend the BiOS poster session on
Sunday evening. Come view the posters, enjoy light refreshments, ask

questions, and network with colleagues in your field.
Poster Setup: Sunday 10:00 AM - 4:30 PM

View poster presentation guidelines and set-up instructions at

http://spie.org/PWPosterGuidelines

Method for depth resolved quantification of fluorescent drugs in skin,
Ashwini Sen Palliparambil Jayakumar, Hanna Jonasson, Tomas Stromberg,
Rolf B. Saager, Linkdping Univ. (Sweden). .. .................... [11219-22]

Fluorescent imaging technologies for in situ measurement of drug
target engagement and cell signaling pathway reprogramming, Nathan
McMahon, Jocelyn Jones, Jennifer Eng, Sunjong Kwon, Koei Chin,

Oregon Health & Science Univ. (USA); Michel A. Nederlof, Quantitative
Imaging Systems (USA); Summer L. Gibbs, Oregon Health & Science Univ.

(USA). ...

................................................. [11219-23]

Effect of nonspecific binding of imaging agents to plasma protein in the
paired-agent imaging for resection during surgery (PAIRS), Xiaochun Xu,
Dartmouth-Hitchcock Medical Ctr. (USA); Kenneth M. Tichauer, lllinois Institute
of Technology (USA); Kimberley S. Samkoe, Dartmouth-Hitchcock Medical Ctr.

(USA) . e [11219-24]
BIOS SUNDAY PLENARY
LOCATION: ROOM 206/214 (SOUTH LEVEL TWO) ....... SUN 7:15 PM TO 8:00 PM
Welcome and Award Presentation
John G. Greivenkamp, Univ. of Arizona (United States), 2020 SPIE President

Presentation of 2020 SPIE Biophotonics Technology Innovator Award

THE 2020 RECIPIENT
Nirmala Ramanujam,
Duke University, Durham, North Carolina, USA

Talk by 2014 Nobel Prize Winner in Physics:
Spying on the Secret Lives of Cells
Eric Betzig, Univ. of California, Berkeley and

Howard Hughes Medical Institute (USA) 159




CONFERENCE 11220
LOCATION: ROOM 306 (LEVEL 3 SOUTH)

Saturday-Sunday 1-2 February 2020 ¢ Proceedings of SPIE Vol. 11220

Optical Methods for Tumor Treatment and
Detection: Mechanisms and Techniques in
Photodynamic Therapy XXIX

Conference Chairs: David H. Kessel, Wayne State Univ. (USA); Tayyaba Hasan, Wellman Ctr. for Photomedicine (USA)

Program Committee: Bryan Q. Spring, Northeastern Univ. (USA); Srivalleesha Mallidi, Tufts Univ. (USA); Theresa M. Busch, Univ. of

Pennsylvania (USA)

SATURDAY 1 FEBRUARY

SESSION 1
LOCATION: ROOM 306 (LEVEL 3 SOUTH) ........... SAT 9:00 AM TO 10:10 AM
Photodynamic Therapy |

Session Chair: David H. Kessel, Wayne State Univ. (USA)

9:00 am: Paraptosis: a death mechanism for cells with an impaired
pathway to apoptosis, David H. Kessel, Won-Jin Cho, Hyeong-Reh Kim,
Wayne State Univ. (USA) .. ... [11220-1]

9:25 am: Is PDT-based metastatic reduction a consequence of local tumor
control or a true abscopal effect in immunodeficient mice?,

Tayyaba Hasan, Massachusetts General Hospital (USA) and Harvard Medical
SChOOl (USA). . . ittt e e e e [11220-2]

9:50 am: Molecular targeting of photochemical nanoconjugates for
pancreatic cancer: modulating desmoplasia and alleviating dose-limiting

toxicities, Girgis Obaid, Wellman Ctr. for Photomedicine (USA) . . ... [11220-3]
Coffee Break. . .. ...t Sat 10:10 am to 10:40 am
SESSION 2
LOCATION: ROOM 306 (LEVEL 3 SOUTH) .......... SAT 10:40 AM TO 12:00 PM

Photodynamic Therapy Il
Session Chair: Srivalleesha Mallidi, Tufts Univ. (USA)

10:40 am: Evaluating temporal effects of photodynamic priming on
stroma modification in pancreatic cancer, Phuong Vincent, Jason R. Gunn,
Kimberley S. Samkoe, Thayer School of Engineering at Dartmouth (USA);
Tayyaba Hasan, Wellman Ctr. for Photomedicine (USA); Brian W. Pogue, Thayer
School of Engineering at Dartmouth (USA). .. .................... [11220-4]

11:00 am: Clinical implementation of model-based dose planning for
indoor daylight photodynamic therapy of skin, Ethan Philip M. LaRochelle,
Alberto J. Ruiz, Thayer School of Engineering at Dartmouth (USA); M. Shane
Chapman, Geisel School of Medicine, Dartmouth College (USA); Edward V.
Maytin, Lerner Research Institute - Cleveland Clinic (USA); Tayyaba Hasan,
Wellman Ctr. for Photomedicine, Massachusetts General Hospital (USA) and
Harvard Medical School (USA); Brian W. Pogue, Thayer School of Engineering
at Dartmouth (USA) . ... .. [11220-5]

11:20 am: Fluorescence dosimetry for indoor-daylight photodynamic
therapy: clinical results using wide-field imaging and point-probe
measurements, Alberto J. Ruiz, Ethan Philip M. LaRochelle, Brian W. Pogue,
Thayer School of Engineering at Dartmouth (USA). ................ [11220-6]

11:40 am: A high throughput spectroscopic dosimeter for simultaneous
measurement of singlet oxygen and photosensitizer during PDT
Treatment, Youbo Zhao, Tobias Morritz, Physical Sciences Inc. (USA);

Jason R. Gunn, Dartmouth College (USA); Michael Hinds, Physical Sciences
Inc. (USA); Brian W. Pogue, Dartmouth College (USA); Steven J. Davis, Physical

Sciences INC. (USA) . . ..ot [11220-7]
Lunch/ExhibitionBreak .. ....................... Sat 12:00 pm to 1:35 pm
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SESSION 3
LOCATION: ROOM 306 (LEVEL 3 SOUTH) ............ SAT 1:35 PM TO 3:00 PM

Photodynamic Therapy lll
Session Chair: Theresa M. Busch, Univ. of Pennsylvania (USA)

1:35 pm: What is its impact factor? Oxygen dependencies in
photodynamic therapy, Theresa M. Busch, Univ. of Pennsylvania
(USA) . e [11220-8]

2:00 pm: Development of photodynamic diagnosis and therapy for
peritoneal dissemination using NIR fiber laser system, Yoshinori Shirasaka,
Oita Univ. (Japan); Yusuke Oshima, Tohoku Univ. (Japan) and Oita Univ. (Japan);
Takanori Inoue, Oita Univ. (Japan); Yasuhiro Maeda, RIKEN (Japan); Takahiro
Hiratsuka, Tomonori Akagi, Kosuke Suzuki, Tomotaka Shibata, Yoshitake Ueda,
Manabu Tojigamori, Hidefumi Shiroshita, Oita Univ. (Japan); Tsuyoshi Etoh,
Tohoku Univ. (Japan); Norio Shiraishi, Masafumi Inomata, Oita Univ.

(JaPaN). . . [11220-9]

2:20 pm: Surgically induced immunosuppression limits photodynamic
therapy efficacy: local to systemic mechanisms, Gwendolyn M. Cramer,
Richard W. Davis IV, Astero Klampatsa, Shirron Carter, Joann Miller,

Keith A. Cengel, Theresa M. Busch, Univ. of Pennsylvania (USA). . .. [11220-10]

2:40 pm: Perfluorocarbon nanodroplets enhance treatment of hypoxic
tumors using photoacoustic guided photodynamic therapy,

Marvin Xavierselvan, Tufts Univ. (USA); Jason Cook, Kimberly Homan,
Nanohybrids Inc. (USA); Srivalleesha Mallidi, Tufts Univ. (USA) and Wellman Ctr.

for Photomedicine (USA) . ... ..ot [11220-11]
Coffee Break. . .......oviiiii i Sat 3:00 pm to 3:30 pm
SESSION 4
LOCATION: ROOM 306 (LEVEL 3 SOUTH) ............ SAT 3:30 PM TO 4:50 PM

Photodynamic Therapy IV
Session Chair: Girgis Obaid, Wellman Ctr. for Photomedicine (USA)

3:30 pm: Minimally invasive intraperitoneal photodynamic therapy

using a new soft robot system, Yang Liu, Vanderbilt Univ. Medical Ctr. (USA);
Kashu Yamazaki, Univ. of Arkansas (USA); Dawei Zhang, Vanderbilt Univ.
Medical Ctr. (USA); Yucheng Li, Univ. of Arkansas (USA); Meng Su,

Qing Xie, Vanderbilt Univ. Medical Ctr. (USA); Yue Chen, Univ. of Arkansas
(USA); Mingfeng Bai, Vanderbilt Univ. Medical Ctr. (USA) . ......... [11220-12]

3:50 pm: Light induced bacterial deactivation using graphene quantum
dot, Ermek Belekov, Ali O. Er, Lauren Cooper, Khomidkhodza Kholikov,
Western Kentucky Univ. (USA). .. ... [11220-13]

4:10 pm: Photodynamic inhibition of ATP-binding cassette transporters

in cancer cells, Yan Baglo, Barry J. Liang, Univ. of Maryland, College Park
(USA); Robert Robey, Suresh Ambudkar, Michael Gottesman, National Cancer
Institute (USA); Huang-Chiao Huang, Univ. of Maryland, College Park

(USA) . ettt e e [11220-14]

4:30 pm: Investigation of adsorption and release of photodynamic dyes by
Clinoptilolite zeolite, Anupama Nair, Vladimir Hovhannisyan, Shean-Jen Chen,
National Chiao Tung Univ. (Taiwan) ... ........... ... .. ... ...... [11220-15]
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BIOS HOT TOPICS
LOCATION: ROOM 206/214 (SOUTH LEVEL TWO) ....... SAT 7:00 PM TO 9:30 PM

7:00 PM: Welcome and Opening Remarks
BIOS 2020 Symposium Chair
Jennifer Barton, The Univ. of Arizona (USA)
BIOS 2020 Symposium Chair
Wolfgang Drexler, Medical Univ. of Vienna (Austria)

7:05 PM: Presentation of 2019 Britton Chance Biomedical Optics Award
by SPIE President
7:10 PM: Presentation by Steven Jacques, Univ. of Washington (USA);
2020 Britton Chance Biomedical Optics Award Winner
7:30 PM: Hot Topics Facilitator Remarks
Sergio Fantini, Tufts Univ. (USA)
7:35 PM: Optical Coherence Tomography from Research to Clinical
Practice
James Fujimoto, Massachusetts Institute of Technology (USA)
7:45 PM: Computational Microscopy
Laura Waller, Univ. of California, Berkeley (USA)
7:55 PM: Seeing Early Cancer in a New Light
Sarah Bohndiek, Univ. of Cambridge (United Kingdom)
8:05 PM: Multiscale QPI
Gabriel Popescu, Univ. of lllinois at Urbana-Champaign (USA)
8:15 PM: Photoacoustic Imaging Assistants for Minimally Invasive
Surgeries and Procedures
Muyinatu A. Lediju Bell, Johns Hopkins Univ. (USA) Journal of
Biomedical Optics Speaker
8:25 PM: Interface of Radiation-Optical Interactions and Nanotechnology:
Future Clinical Perspectives
Ewa Goldys, Univ. of New South Wales (Australia)
8:35 PM: Imaging the Proteome in Living Cells
Bo Huang, Univ. of California, San Francisco (USA)
8:45 PM: X-Induced Photodynamic Therapy
Shawn Chen, NIH/NBIB (USA)
8:55 PM: Al Cell Sorting
Keisuke Goda, Univ. of Tokyo (Japan)

SUNDAY 2 FEBRUARY

SESSION 5
LOCATION: ROOM 306 (LEVEL 3 SOUTH) ........... SUN 8:30 AM TO 10:00 AM
Photodynamic Therapy V

Session Chair: Edward V. Maytin,
Lerner Research Institute - Cleveland Clinic (USA)

8:30 am: Tribulations in medicine: designing and implementing a trial of
PDT plus vitamin D3 for high-grade anal dysplasia and microinvasive anal
cancer, Keith A. Cengel, Timothy C. Zhu, Sally McNulty, Edgar Ben-Josef,
Theresa M. Busch, Penn Medicine (USA) . ...................... [11220-16]

9:00 am: Metronomic PDT induces innate and adaptive immune responses
in murine models of skin cancer and pre-cancer, Sanjay Anand,
Mukul Govande, Anton Yasinchak, Lauren Heusinkveld, Sajina Shakya,

Edward V. Maytin, Cleveland Clinic (USA). . ..................... [11220-17]

9:30 am: EUS guided Verteporfrin PDT for locally advanced pancreatic

cancer, Kenneth K. Wang, Mayo Clinic (USA) ................... [11220-18]

Coffee Break. . ... Sun 10:00 am to 10:30 am
SESSION 6

LOCATION: ROOM 306 (LEVEL 3 SOUTH) .......... SUN 10:30 AM TO 11:40 AM

Photodynamic Therapy VI
Session Chair: Keith A. Cengel, Penn Medicine (USA)

10:30 am: Changes in T-cells and other components of the immune system
after photodynamic therapy of basal cell carcinoma, Edward V. Maytin,
Lerner Research Institute - Cleveland Clinic (USA) ............... [11220-19]

11:00 am: Use of 3-D photographic images to document changes in

tumor volume following photodynamic therapy in patients with basal

cell carcinoma of the skin, Taylor Bullock, Dermatology and Plastic Surgery
Institute, Cleveland Clinic (USA) and Lerner Research Institute - Cleveland
Clinic (USA); Jeffrey Negrey, Cleveland Clinic (USA); Urvashi Kaw, Dermatology
and Plastic Surgery Institute, Cleveland Clinic (USA); Christine Warren,
Dermatology and Plastic Surgery Institute, Cleveland Clinic (USA) and Lerner
Research Institute - Cleveland Clinic (USA); Edward V. Maytin, Dermatology and
Plastic Surgery Institute (USA) and Cleveland Clinic (USA) and Cleveland Clinic

Lerner College of Medicine (USA) . ...t [11220-20]
11:20 am: Acoustic microscopy guided laser ablation therapy, Hakan Erkol,
Bogazigi Univ. (Turkey). . . ..ot e [11220-22]

CONFERENCE 11220

POSTERS-SUNDAY
LOCATION: MOSCONE CENTER, LEVEL 3 WEST ....... SUN 5:30 PM TO 7:00 PM

Conference attendees are invited to attend the BiOS poster session on
Sunday evening. Come view the posters, enjoy light refreshments, ask
questions, and network with colleagues in your field.

Poster Setup: Sunday 10:00 AM - 4:30 PM

View poster presentation guidelines and set-up instructions at
http://spie.org/PWPosterGuidelines

Photodynamic priming to attenuate ovarian cancer cell migration,

Aaron Sorrin, Univ. of Maryland, College Park (USA); Jocelyn Reader, Univ. of
Maryland School of Medicine (USA); Daniel Najafali, Barry J. Liang, Yan Baglo,
Univ. of Maryland, College Park (USA); Dana Roque, Univ. of Maryland School
of Medicine (USA); Huang-Chiao Huang, Univ. of Maryland, College Park

(USA) . et [11220-23]

Simulation of light delivery efficiency of diffusers using photodynamic
therapy for cervical cancer, Jae Hyuk Kim, Princess Margaret Cancer Ctr.,
Univ. Health Network (Canada) and Health and Medical Equipment Business,
Samsung Electronics Co. Ltd. (Korea, Republic of) and Catholic Kwandong
Univ. (Korea, Republic of); Seung Hee Han, Brian Wilson, Princess Margaret
Cancer Ctr., Univ. Health Network (Canada) and Univ. of Toronto

(CaNada) . . ot e [11220-24]

Photodynamic diagnosis with 5-aminolevulinic acid for intramucosal
gastric cancer using green light, Daisuke lhara, Hisanao Hazama,
Takahiro Nishimura, Kunio Awazu, Osaka Univ. (Japan) ........... [11220-25]

Photodynamic therapy for skin cancer with minimized light doses and
minimized doses of chlorin derivative photosensitizer Photoditazine,
Violeta Purtskhvanidze, MCHT LaserVita (Russian Federation). . . . .. [11220-26]

Reactive oxygen species explicit dosimetry (ROSED) for single and
fractionated illumination ALA-mediated photodynamic therapy,

Yi Hong Ong, Tiangi Sheng, Theresa M. Busch, Timothy C. Zhu, Perelman Ctr.
for Advanced Medicine (USA) ..., [11220-27]

Determination of in-vivo tissue optical properties for anal photodynamic
therapy, Yi Hong Ong, Andrew C. Li, Andreaa Dimofte, Theresa M. Busch,
Timothy C. Zhu, Perelman Ctr. for Advanced Medicine (USA). . ... .. [11220-28]

Determination of the distribution of light, drug concentration, and tissue
oxygenation in-vivo in anal canal during ALA-mediated photodynamic
therapy, Yi Hong Ong, Andreea Dimofte, Theresa M. Busch, Edgar Ben-Josef,
Perelman Ctr. for Advanced Medicine (USA); Nicole Saur, Univ. of Pennsylvania
(USA) and Pennsylvania Hospital (USA); Keith A. Cengel, Timothy C. Zhu,
Perelman Ctr. for Advanced Medicine (USA) .................... [11220-29]

Soft robotic laparoscope for photodynamic therapy, Yucheng Li, Kashu

Yamazaki, Univ. of Arkansas (USA); Yang Liu, Dawei Zhang, Qing Xie, Meng Su,
Mingfeng Bai, Vanderbilt Univ. Medical Ctr. (USA); Yue Chen, Univ. of Arkansas
(USA) . et [11220-30]

Combined fluorescence and optoacoustic imaging for monitoring the
efficiency of photodynamic therapy with BPD based nanoconstructs,

llya V. Turchin, Institute of Applied Physics of the RAS (Russian

Federation) .. ... ... . [11220-31]

BIOS SUNDAY PLENARY
LOCATION: ROOM 206/214 (SOUTH LEVEL TWO)....... SUN 7:15 PM TO 8:00 PM

Welcome and Award Presentation
John G. Greivenkamp, Univ. of Arizona (United States), 2020 SPIE President

Presentation of 2020 SPIE Biophotonics Technology Innovator Award
THE 2020 RECIPIENT
Nirmala Ramanujam,
Duke University, Durham, North Carolina, USA

Talk by 2014 Nobel Prize Winner in Physics:
Spying on the Secret Lives of Cells
Eric Betzig, Univ. of California, Berkeley and
Howard Hughes Medical Institute (USA)
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CONFERENCE 11221
LOCATION: ROOM 301 (LEVEL 3 SOUTH)

Saturday 1 February 2020 ¢ Proceedings of SPIE Vol. 11221

Mechanisms of Photobiomodulation

Therapy XV

Conference Chairs: Michael R. Hamblin, Wellman Ctr. for Photomedicine (USA); James D. Carroll, THOR Photomedicine Ltd. (United Kingdom);

Praveen Arany, Univ. at Buffalo (USA)

Program Committee: Heidi Abrahamse, Univ. of Johannesburg (South Africa); Michael L. Denton, Air Force Research Lab. (USA);
Tomas Hode, Immunophotonics, Inc. (USA); Clark E. Tedford, LumiThera (USA); Mei X. Wu, Harvard Medical School (USA), Wellman Ctr. for

Photomedicine (USA)

SATURDAY 1 FEBRUARY

WELCOME REMARKS
LOCATION: ROOM 301 (LEVEL 3 SOUTH) ............ SAT 8:30 AM TO 8:40 AM

Session Chairs: Praveen Arany, Univ. at Buffalo (USA);
James D. Carroll, THOR Photomedicine Ltd. (United Kingdom)

SESSION 1
LOCATION: ROOM 301 (LEVEL 3 SOUTH) ........... SAT 8:40 AM T0 10:20 AM

Cellular Mechanisms of PBM

Session Chairs: Michael L. Denton, Air Force Research Lab. (USA);
Ann Liebert, Australasian Research Institute (Australia)

8:40 am: Mechanisms of photobiomodulation, Ann Liebert, Australasian
Research Institute (Australia). .. ........ ... i i [11221-26]

9:00 am: Photobiomodulation promotes cell survival in diabetic wounded
fibroblast cells, Nicolette N. Houreld, Sandy Jere, Univ. of Johannesburg
(South Africa) . ... oo [11221-2]

9:20 am: Impediments of autoantibodies to human megakaryocyte
differentiation are significantly mitigated with low-level laser therapy, Mei
X. Wu, Li Wang, Harvard Medical School (USA)................... [11221-3]

9:40 am: Photostimulation effects on the embryo development of chicken
eggs and rats newborns, Hilde H. Buzz4, Amanda C. Zangirolami,
Cristina Kurachi, Vanderlei S. Bagnato, Univ. de S&do Paulo (Brazil) . . . [11221-4]

10:00 am: Photobiomodulation promotes cell survival in diabetic wounded
fibroblast cells, Sandy Jere, Univ. of Johannesburg (South Africa). . . [11221-5]

Coffee Break. . . ....ovv i Sat 10:20 am to 10:50 am

SESSION 2
LOCATION: ROOM 301 (LEVEL 3 SOUTH) .......... SAT 10:50 AM TO 12:40 PM

Modeling PBM Dosimetry

Session Chair: James D. Carroll,
THOR Photomedicine Ltd. (United Kingdom)

10:50 am: To be announced (Invited Paper), James D. Carroll, THOR
Photomedicine Ltd. (United Kingdom) .......................... [11221-6]

11:20 am: Effects of 690nm light on the response of Staphylococcus
aureus to oxidative stress, Alec B. Walter, Vanderbilt Univ. (USA);

Eric P. Skaar, Vanderbilt Univ. Medical Ctr. (USA); E. Duco Jansen,

Vanderbilt Univ. (USA) .. ..ot [11221-7]

11:40 am: Review on clinical trial results of red and near infrared LED
photobiomodulation, Sungkyoo Lim, Dankook Univ. (Korea,
Republic of). . .. .o [11221-8]

12:00 pm: Fluorescence biomodulation in wound healing: when is a
photon something more?, Michela Zago, Klox Technologies, Inc. (Canada);
Mehrnoush Dehghani, Montreal Clinical Research Institute (Canada);

Joanna Jaworska, Shannon E. Campbell, Michael Nielsen, Lise Hebert, Klox
Technologies, Inc. (Canada). . .. ....ooi i [11221-9]
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12:20 pm: Effects of wavelength on transcranial laser stimulation: a Monte
Carlo simulation study based on standard brain model,

Fenghua Tian, Jenson Varghese, The Univ. of Texas at Arlington (USA);

Anh Phong Tran, Qiangian Fang, Northeastern Univ. (USA);

Francisco Gonzalez-Lima, The Univ. of Texas at Austin (USA) ...... [11221-10]
Lunch/ExhibitionBreak .. ........... ... .. .. ...... Sat 12:40 pm to 1:40 pm
SESSION 3
LOCATION: ROOM 301 (LEVEL 3SOUTH) ............ SAT 1:40 PM TO 3:30 PM

Molecular mechanisms of PBM
Session Chair: Mei X. Wu, Harvard Medical School (USA)

1:40 pm: To be announced (Invited Paper), Mei X. Wu, Harvard Medical School
(USA) . ettt e e e [11221-11]

2:10 pm: Low irradiance visible light effects on cytochrome c and purified
cytochrome c reductase using femtosecond transient absorption,

Sean P. O’Connor, Texas A&M Univ. (USA); Samantha M. Powell, Air Force
Research Lab. (USA); John M. Rickman, Gary D. Noojin, SAIC (USA); Nathaniel
J. Pope, Oak Ridge Institute for Science and Education (USA) and Joint Base
San Antonio-Fort Sam Houston (USA); Marlan O. Scully, Texas A&M Univ.
(USA); Michael L. Denton, Air Force Research Lab. (USA); Vladislav V. Yakovlev,
Texas AAM Univ. (USA) ... ..o [11221-12]

2:30 pm: Low irradiance light exposure alters the activity of key enzymes
in the mitochondrial electron transport chain, Nathaniel J. Pope, Oak Ridge
Institute for Science and Education (USA) and Air Force Research Lab. (USA);
Michael L. Denton, Air Force Research Lab. (USA) ............... [11221-13]

2:50 pm: Effects of specific inhibitors and low irradiance visible light

on the redox cycling of cytochrome c in isolated mitochondria using
resonance Raman spectroscopy, Josh W. Lalonde, Texas A&M Univ. (USA);
Gary D. Noojin, SAIC, Joint Base San Antonio-Fort Sam Houston (USA);
Nathaniel J. Pope, Air Force Research Lab., Joint Base San Antonio-Fort Sam
Houston (USA); Samantha M. Powell, Air Force Research Lab. (USA);

Vladislav V. Yakovlev, Texas A&M Univ. (USA); Michael L. Denton, Air Force
Research Lab., Joint Base San Antonio-Fort Sam Houston (USA) . . . [11221-14]

3:10 pm: Using the tricarboxylic acid cycle to study photobiomodulation,
Michael L. Denton, Air Force Research Lab. (USA); Gary D. Noojin, SAIC (USA);
Vladislav V. Yakovlev, Texas A&M Univ. (USA); Nathaniel J. Pope, Oak Ridge
Institute for Science and Education (USA); Samantha M. Powell, National
Research Council (USA). . ...t [11221-15]

Coffee Break. .. ... Sat 3:30 pm to 4:00 pm
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SESSION 4
LOCATION: ROOM 301 (LEVEL 3 SOUTH) ............ SAT 4:00 PM TO 6:50 PM

PBM Clinical Applications
Session Chair: Praveen Arany, Univ. at Buffalo (USA)

4:00 pm: To be announced (Invited Paper), Praveen Arany, Univ. at Buffalo
(USA) . et [11221-16]

4:30 pm: Comparison of clinical effectiveness of laser acupuncture and
amitryptyline in diabetic peripheral neuropathy(DPN): a sham controled
randomized trial, Imran Hassan Khan, Lahore General Hospital (Pakistan);
Shahzad Anwar, Anwar Shah Trust for Cerebral Palsy & Paralysis (Pakistan)
and Iffat Anwar Medical Complex (Pakistan); Asif Hanif, The Univ. of Lahore
(Pakistan); Muhammmad Waseem Hassan, Iffat Anwar Medical Complex
(Pakistan) ... ..o e e [11221-17]

4:50 pm: Biphasic response of LED photobiomodulation measured in vivo
on human forearms with near-infrared spectroscopy, Ben Mattison,
Paul Mathews, Peter Brawn, Biolux Research Ltd. (Canada). . . ... .. [11221-18]

5:10 pm: Laser acupuncture for autism spectrum disorder: a randomized
sham controlled trial, Shahzad Anwar, Muhammad Waseem Hassan,

Faiza Munir Qazi, Anwar Shah Trust for Cerebral Palsy & Paralysis

(Pakistan) ... ..ot e e [11221-19]

5:30 pm: 40 Hz invisible spectral flicker and its potential use in Alzheimer’s
light therapy treatment, Marcus S. Carstensen, Johannes Lindén, Technical
Univ. of Denmark (Denmark); N. Mai Nguyen, Univ. of California, Berkeley
(USA); Henrik E. Hansen, Technical Univ. of Denmark (Denmark); Gustavo M.
Feijoo Carrillo, Luna S. Hansen, OptoCeutics ApS (Denmark); Dennis D. Corell,
DTU Fotonik (Denmark); Jes Broeng, Technical Univ. of Denmark (Denmark);
Lance J. Kriegsfeld, Univ. of California, Berkeley (USA); Paul Michael Petersen,

Technical Univ. of Denmark (Denmark) .. ....................... [11221-20]
BIOS HOT TOPICS
LOCATION: ROOM 206/214 (SOUTH LEVEL TWO)...... SAT 7:00 PM TO 9:30 PM

7:00 PM: Welcome and Opening Remarks
BIOS 2020 Symposium Chair
Jennifer Barton, The Univ. of Arizona (USA)
BIOS 2020 Symposium Chair
Wolfgang Drexler, Medical Univ. of Vienna (Austria)

7:05 PM: Presentation of 2019 Britton Chance Biomedical Optics Award
by SPIE President
7:10 PM: Presentation by Steven Jacques, Univ. of Washington (USA);
2020 Britton Chance Biomedical Optics Award Winner
7:30 PM: Hot Topics Facilitator Remarks
Sergio Fantini, Tufts Univ. (USA)
7:35 PM: Optical Coherence Tomography from Research to Clinical
Practice
James Fujimoto, Massachusetts Institute of Technology (USA)
7:45 PM: Computational Microscopy
Laura Waller, Univ. of California, Berkeley (USA)
7:55 PM: Seeing Early Cancer in a New Light
Sarah Bohndiek, Univ. of Cambridge (United Kingdom)
8:05 PM: Multiscale QPI
Gabriel Popescu, Univ. of lllinois at Urbana-Champaign (USA)
8:15 PM: Photoacoustic Imaging Assistants for Minimally Invasive
Surgeries and Procedures
Muyinatu A. Lediju Bell, Johns Hopkins Univ. (USA) Journal of
Biomedical Optics Speaker
8:25 PM: Interface of Radiation-Optical Interactions and Nanotechnology:
Future Clinical Perspectives
Ewa Goldys, Univ. of New South Wales (Australia)
8:35 PM: Imaging the Proteome in Living Cells
Bo Huang, Univ. of California, San Francisco (USA)
8:45 PM: X-Induced Photodynamic Therapy
Shawn Chen, NIH/NBIB (USA)
8:55 PM: Al Cell Sorting
Keisuke Goda, Univ. of Tokyo (Japan)

CONFERENCE 11221

SUNDAY 2 FEBRUARY

POSTERS-SUNDAY
LOCATION: MOSCONE CENTER, LEVEL 3 WEST ....... SUN 5:30 PM TO 7:00 PM

Conference attendees are invited to attend the BiOS poster session on
Sunday evening. Come view the posters, enjoy light refreshments, ask
questions, and network with colleagues in your field.

Poster Setup: Sunday 10:00 AM - 4:30 PM

View poster presentation guidelines and set-up instructions at
http://spie.org/PWPosterGuidelines

Primary mechanism of action of optical radiation on living organisms,
Leonid Chervinsky, National Univ. of Life and Environmental Sciences of
Ukraine (UKraing) . . ...t [11221-21]

Development of a miniature continuous-wave near-infrared spectroscopy
probe for intraoral monitoring of photobiomodulation therapy, Ben
Mattison, Paul Mathews, Peter Brawn, Biolux Research Ltd. (Canada)[11221-22]

Effect of LED phototherapy on pain control after insertion of elastomeric
separators in Orthodontics patients: clinical trial, Luiz Guilherme P. Soares,
Maria Carolina S. M. Bezerra, Fernando Antonio L. Habib, Ant6nio Luiz B.
Pinheiro, Univ. Federal daBahia(Brazil)........................ [11221-23]

Nanoconcentrations of of 1,9-dimethylmethylene blue (DMMB) associated
to Laser, LED or Polarized light are highly effective on AmPDT carried out
in aerobes and aerotolerant anaerobes Gram-positive bacteria, Antonio
Luiz B. Pinheiro, Fernando José P. Sampaio, Univ. Federal da Bahia (Brazil);
Darcy Santos de Almeida, Univ. Federal do Reconcavo of Bahia (Brazil); Pedro
Jorge L. Crugeira, Susana Carla P. S. de Oliveira, Univ. Federal da Bahia
(Brazil); Juliana S. C. Monteiro, Univ. Estadual de Feira de Santana (Brazil);
Sandra Regina C. A. Fagnani, lago P. F. Nunes, Luiz Guilherme P. Soares,

Paulo Fernando Almeida, Univ. Federal da Bahia (Brazil) .......... [11221-24]

Evaluation of optical redox ratio in Candida albicans cells exposed to
photobiomodulation, Tamara Adjimann, Thaila Q. Corréa, Fernanda Alves,
Sebastido Pratavieira, Instituto de Fisica de Sao Carlos (Brazil). . . .. [11221-25]

LED-bed therapy of cardiovascular disorders: a volunteer study,
Zbignevs Marcinkevics, Dzintars Briljonoks, Hedviga Kronberga, Janis Spigulis,
Univ. of Latvia (Latvia) ... ... [11221-27]

BIOS SUNDAY PLENARY
LOCATION: ROOM 206/214 (SOUTH LEVEL TWO) ...... SUN 7:15 PM TO 8:00 PM

Welcome and Award Presentation
John G. Greivenkamp, Univ. of Arizona (United States), 2020 SPIE President

Presentation of 2020 SPIE Biophotonics Technology Innovator Award
THE 2020 RECIPIENT
Nirmala Ramanujam,
Duke University, Durham, North Carolina, USA

Talk by 2014 Nobel Prize Winner in Physics:
Spying on the Secret Lives of Cells
Eric Betzig, Univ. of California, Berkeley and
Howard Hughes Medical Institute (USA)

THIS PROGRAM IS CURRENT AS OF 17 DECEMBER 2019—Find the latest on the SPIE Conference App.
Build your personal schedule of presentations, exhibitors, and networking events. 163



CONFERENCE 11222

LOCATION: ROOM 76 (LOWER MEZZANINE SOUTH)
Saturday-Sunday 1-2 February 2020 ¢ Proceedings of SPIE Vol. 11222

Molecular-Guided Surgery: Molecules,
Devices, and Applications VI

Conference Chairs: Sylvain Gioux, Univ. de Strasbourg (France); Summer L. Gibbs, Oregon Health & Science Univ. (USA)
Conference Co-Chair: Brian W. Pogue, Thayer School of Engineering at Dartmouth (USA)

Program Committee: Michael Bouvet, Univ. of California, San Diego (USA); David J. Cuccia, Modulated Imaging, Inc. (USA);

Michele Diana, The Institute of Image-Guided Surgery of Strasbourg (France); Fernando Dip, Consultant (USA); Summer L. Gibbs, Oregon
Health & Science Univ. (USA); Hisataka Kobayashi, National Cancer Institute (USA); Frédéric Leblond, Ecole Polytechnique de Montréal
(Canada); Jonathan T.C. Liu, Univ. of Washington (USA); Vasilis Ntziachristos, Helmholtz Zentrum Miinchen GmbH (Germany), Technical Univ.
of Munich (Germany); Keith D. Paulsen, Thayer School of Engineering at Dartmouth (USA); Eben L. Rosenthal, Stanford Health Care (USA);
Jonathan M. Sorger, Intuitive Surgical, Inc. (USA); Kenneth M. Tichauer, lllinois Institute of Technology (USA); Alex Vahrmeijer, Leiden Univ.
Medical Ctr. (Netherlands); Thomas D. Wang, Univ. of Michigan (USA); Brian C. Wilson, Ontario Cancer Institute (Canada)

Conference Co-Sponsors:
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SATURDAY 1 FEBRUARY

SESSION 1
LOCATION: ROOM 76 (LOWER MEZZANINE SOUTH) . SAT 10:00 AM TO 11:40 AM

Advanced Detection Methods |

Session Chairs: Frédéric Leblond, Polytechnique Montréal (Canada);
Summer L. Gibbs, Oregon Health & Science Univ. (USA)

10:00 am: Quantitative assessment of lower limb circulation
with non-invasive optical imaging (Invited Paper), Amaan Mazhar,
Modulim (USA) . .. e [11222-1]

10:30 am: Generative adversarial network prediction of optical properties
from wide-field images (Invited Paper), Nicholas J. Durr, Johns Hopkins Univ.
(USA) . et [11222-2]

11:00 am: Combined structural and molecular imaging using optical
coherence tomography and immunofluorescence imaging, Fabio Feroldi,
Margherita Vaselli, Vrije Univ. Amsterdam (Netherlands); Mariska Verlaan,
Amsterdam UMC (Netherlands); Helene Knaus, Valentina Davidoiu, Vrije Univ.
Amsterdam (Netherlands); Danielle Vugts, Carla Molthoff, Guus van Dongen,
Amsterdam UMC (Netherlands); Johannes F. de Boer, Vrije Univ. Amsterdam
(Netherlands) . ... ..o e [11222-3]

11:20 am: Rapid assessment of skin surgical margins using superpixel
Raman spectroscopic imaging, Xu Feng, Matthew C. Fox, Jason S.
Reichenberg, Fabiana C. P. S. Lopes, Katherine R. Sebastian, Andrew K. Dunn,
Mia K. Markey, James W. Tunnell, The Univ. of Texas at Austin (USA) . [11222-5]

Lunch/Exhibition ......... ... .. ... .. ... .. .. Sat 11:40 am to 1:30 pm

SESSION 2
LOCATION: ROOM 76 (LOWER MEZZANINE SOUTH) ... SAT 1:30 PM TO 3:00 PM

Advanced Detection Methods Il

Session Chairs: Alexander L. Antaris, Intuitive Surgical, Inc. (USA);
Amaan Mazhar, Modulim (USA)
1:30 pm: Augmenting the vision of the endoscopist: seeing cancer in

a new light (Invited Paper), Sarah E. Bohndiek, Univ. of Cambridge (United
Kingdom). . ..o [11222-6]
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2:00 pm: Affinity-based color enhancement methods for contrast
enhancement in hyperspectral and multimodal imaging, Arturo Pardo,
José A. Gutiérrez-Gutiérrez, Univ. de Cantabria (Spain) and Instituto de
Investigacion Valdecilla (IDIVAL) (Spain); José M. Lépez-Higuera, Univ. de
Cantabria (Spain) and Instituto de Investigacion Valdecilla (IDIVAL) (Spain)

and CIBER-BBN (Spain); Brian W. Pogue, Thayer School of Engineering at
Dartmouth (USA); Olga M. Conde, Univ. de Cantabria (Spain) and Instituto de
Investigacion Valdecilla (IDIVAL) (Spain) and CIBER-BBN (Spain). . . . . [11222-7]

2:20 pm: Real-time, quantitative and wide-field oxygenation imaging
platform for surgery, Enagnon Aguénounon, Silvere Ségaud, Henrique Waxin,
Lucile Zorn, Julien Lamy, Murielle Torregrossa, Joseph Angelo, Sylvain Gioux,
ICUDE (FranCe) . ... vi ittt e e et [11222-8]

2:40 pm: A backside-illuminated low-noise multispectral imager for near-
infrared fluorescence image-guided surgery, Steven M. Blair, Amit Deliwala,
Eric Chen, Sailesh Subashbabu, Anthony Li, Mebin George, Missael Garcia,
Univ. of lllinois (USA); Nan Cui, Washington Univ. in St. Louis (USA);

Viktor Gruev, Univ. of lllinois (USA) . ............ ... i .. [11222-9]

Coffee Break. ... Sat 3:00 pm to 3:30 pm

SESSION 3
LOCATION: ROOM 76 (LOWER MEZZANINE SOUTH) ... SAT 3:30 PM TO 5:40 PM

Imaging Systems
Session Chairs: Sarah E. Elizabeth Bohndiek, Univ. of Cambridge
(United Kingdom); Nicholas J. Durr, Johns Hopkins Univ. (USA)

3:30 pm: Imaging the cellular microenvironment in surgical wounds
(Invited Paper), Kevin W. Eliceiri, Univ. of Wisconsin-Madison (USA) . [11222-10]

4:00 pm: Fluorescence headlights proposed for minimally-invasive
surgical tools (Invited Paper), Eric J. Seibel, Univ. of Washington
(USA) . ettt e e e [11222-11]

4:20 pm: Indocyanine-green matching phantom for fluorescence-guided
imaging system characterization and performance monitoring,

Alberto J. Ruiz, Thayer School of Engineering at Dartmouth (USA); Mindy Wu,
Duke Univ. (USA); Ethan P. M. LaRochelle, Thayer School of Engineering at
Dartmouth (USA); Dimitris Gorpas, Technische Univ. Miinchen (Germany);
Joshua Pfefer, U.S. Food and Drug Administration (USA); Vasilis Ntziachristos,
Technische Univ. Miinchen (Germany); Brian W. Pogue, Thayer School of
Engineering at Dartmouth (USA) . . ......... ..o it [11222-12]

4:40 pm: Image-guided fluorescence tomography in tissue phantom
models of oral cancer, Michael J. Daly, Harley Chan, Univ. Health Network
(Canada); Marco Ferrari, Univ. degli Studi di Brescia (ltaly); Catriona Douglas,
Jacqueline Fleisig, Brian C. Wilson, David A. Jaffray, Jonathan C. Irish, Univ.
Health Network (Canada). .. ..o [11222-13]

5:00 pm: Endosteal and periosteal blood flow quantified with dynamic
contrast-enhanced fluorescence to guide open orthopaedic surgery,
Shudong Jiang, Thayer School of Engineering at Dartmouth (USA);

Jonathan T. Elliott, Dartmouth-Hitchcock Medical Ctr. (USA); Jason R. Gunn,
Alberto J. Ruiz, Brian W. Pogue, Thayer School of Engineering at Dartmouth
(USA); Eric R. Henderson, Ida Leah Gitajn, Dartmouth-Hitchcock Medical Ctr.
(USA) . et [11222-14]

5:20 pm: Fluorescence lifetime-based tumor contrast enhancement using
targeted near infrared probes, Rahul Pal, Anand T. Kumar, Massachusetts
General Hospital (USA) . ... ..ot [11222-15]
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BIOS HOT TOPICS
LOCATION: ROOM 206/214 (SOUTH LEVEL TWO)....... SAT 7:00 PM TO 9:30 PM
7:00 PM: Welcome and Opening Remarks
BIOS 2020 Symposium Chair
Jennifer Barton, The Univ. of Arizona (USA)
BIOS 2020 Symposium Chair
Wolfgang Drexler, Medical Univ. of Vienna (Austria)
7:05 PM: Presentation of 2019 Britton Chance Biomedical Optics Award
by SPIE President
7:10 PM: Presentation by Steven Jacques, Univ. of Washington (USA);
2020 Britton Chance Biomedical Optics Award Winner
7:30 PM: Hot Topics Facilitator Remarks
Sergio Fantini, Tufts Univ. (USA)
7:35 PM: Optical Coherence Tomography from Research to Clinical
Practice
James Fujimoto, Massachusetts Institute of Technology (USA)
7:45 PM: Computational Microscopy
Laura Waller, Univ. of California, Berkeley (USA)
7:55 PM: Seeing Early Cancer in a New Light
Sarah Bohndiek, Univ. of Cambridge (United Kingdom)
8:05 PM: Multiscale QPI
Gabriel Popescu, Univ. of lllinois at Urbana-Champaign (USA)

8:15 PM: Photoacoustic Imaging Assistants for Minimally Invasive
Surgeries and Procedures
Muyinatu A. Lediju Bell, Johns Hopkins Univ. (USA) Journal of
Biomedical Optics Speaker

8:25 PM: Interface of Radiation-Optical Interactions and Nanotechnology:

Future Clinical Perspectives

Ewa Goldys, Univ. of New South Wales (Australia)
8:35 PM: Imaging the Proteome in Living Cells

Bo Huang, Univ. of California, San Francisco (USA)
8:45 PM: X-Induced Photodynamic Therapy

Shawn Chen, NIH/NBIB (USA)
8:55 PM: Al Cell Sorting

Keisuke Goda, Univ. of Tokyo (Japan)

SUNDAY 2 FEBRUARY

SESSION 4
LOCATION: ROOM 76 (LOWER MEZZANINE SOUTH) ..SUN 8:30 AM TO 10:00 AM

Contrast Agents

Session Chairs: Kimberley S. Samkoe, Dartmouth-Hitchcock Medical
Ctr. (USA); Conor L. Evans, Wellman Ctr. for Photomedicine (USA)

8:30 am: Nanotechnology platforms for precision theranostics:
deconvoluting the specificity puzzle with quantitative molecular imaging
(Invited Paper), Girgis Obaid, Wellman Ctr. for Photomedicine (USA). [11222-16]

9:00 am: Development of near-infrared fluorophores for use as nerve-
specific contrast in fluorescence-guided surgery, Lei G. Wang, Connor W.
Barth, Oregon Health & Science Univ. (USA); Alexander L. Antaris, Jonathan

M. Sorger, Intuitive Surgical, Inc. (USA); Summer L. Gibbs, Oregon Health &
Science Univ. (USA) . ... oot e [11222-17]

9:20 am: Optimization of near-infrared nerve-specific fluorophores

for clinical translation to improve fluorescence-guided nerve sparing
surgical procedures, Connor W. Barth, Lei Wang, Oregon Health & Science
Univ. (USA); Vidhiben Shah, Adam Alani, Oregon State Univ. (USA); Alexander
Antaris, Jonathan Sorger, Intuitive Surgical, Inc. (USA); Summer Gibbs, Oregon
Health & Science Univ. (USA). .. ...t [11222-18]

9:40 am: Fluorescence imaging contrast in guided surgery on nerves
measured in rats in vivo, Félix Fanjul-Vélez, Univ. de Cantabria (Spain);

Alvaro M. Diaz-Martinez, Univ. de Cantabria (Spain) and Ctr. de Investigacion
Biomédica en Red de Salud Mental (Spain) and Instituto de Biomedicina y
Biotecnologia de Cantabria (Spain); Emilio Garro-Martinez, Univ. de Cantabria
(Spain) and Ctr. de Investigacion Biomédica en Red de Salud Mental (Spain);
José L. Arce-Diego, Univ. de Cantabria (Spain) .. ................ [11222-19]

Coffee Break. . ... Sun 10:00 am to 10:30 am

CONFERENCE 11222

SESSION 5
LOCATION: ROOM 76 (LOWER MEZZANINE SOUTH) .SUN 10:30 AM TO 12:30 PM

Clinical Translation and Clinical Applications |

Session Chairs: Kenneth M. Tichauer, lllinois Institute of Technology
(USA); Summer L. Gibbs, Oregon Health & Science Univ. (USA)

10:30 am: Antibodies, favorite tools for fluorescence-guided surgery
(Invited Paper), André Pélegrin, Institut de Recherche en Cancérologie

de Montpellier (France); Marian Gutowski, Institut Regional du Cancer de
Montpellier (France); Frangoise Cailler, SurgiMab (France) . ........ [11222-20]

11:00 am: MUC16 as a potential target for the surgical detection of
pancreatic cancer (Invited Paper), Madeline T. Olson, Nicholas E. Wojtynek,
Thomas C. Caffrey, Prakash Radhakrishnan, Quan P. Ly, Geoffrey A. Talmon,
Michael A. Hollingsworth, Aaron M. Mohs, Univ. of Nebraska Medical

Gl (USA) oot e [11222-21]

11:30 am: Tumor margin assessment using frozen sections can be
improved by paired-agent imaging, Kimberley S. Samkoe, Dartmouth-
Hitchcock Medical Ctr. (USA); Cheng Wang, Thayer School of Engineering at
Dartmouth (USA); Eunice Chen, Laura Tafe, Dartmouth-Hitchcock Medical Ctr.
(USA); Kenneth Tichauer, lllinois Institute of Technology (USA). . . ... [11222-22]

11:50 am: Task-based evaluation of fluorescent-guided cancer surgery as
a means of identifying optimal imaging agent properties in the context

of variability in tumor- and healthy-tissue physiology,

Kenneth M. Tichauer, lllinois Institute of Technology (USA); Cheng Wang,
Thayer School of Engineering at Dartmouth (USA); Xiaochun Xu,

Kimberley S. Samkoe, Dartmouth College (USA). . ............... [11222-23]

12:10 pm: A proof-of-concept methodology to validate the in situ
visualization of residual disease using cancer-targeted molecular agents
in fluorescence-guided surgery, Servando Hernandez Vargas, Institute of
Molecular Medicine, The Univ. of Texas Health Science Ctr. at Houston (USA);
Christie Lin, OnLume, Inc. (USA); Solmaz Agha Amiri, Julie Voss, Institute of
Molecular Medicine, The Univ. of Texas Health Science Ctr. at Houston (USA);
Adam Uselmann, OnLume, Inc. (USA); Naru Ikoma, Hop S. Tran Cao, The Univ.
of Texas M. D. Anderson Cancer Ctr. (USA); Sukhen C. Ghosh, The Univ. of
Texas Health Science Ctr. at Houston (USA); Adam Uselmann, OnLume, Inc.
(USA); Ali Azhdarinia, Institute of Molecular Medicine, The Univ. of Texas Health
Science Ctr. at Houston (USA). .. ......... i [11222-24]

Lunch/ExhibitionBreak . ........................ Sun 12:30 am to 1:30 am

SESSION 6
LOCATION: ROOM 76 (LOWER MEZZANINE SOUTH) ... SUN 1:30 PM TO 3:10 PM

Clinical Translation and Clinical Applications Il

Session Chairs: Sylvain Gioux, Lab. des sciences de I'lngénieur, de
I'Informatique et de I'lmagerie (France);
Brian W. Pogue, Thayer School of Engineering at Dartmouth (USA)

1:30 pm: Clinical translation of novel contrast agent for image guided
surgery (Invited Paper), Alexander L. Vahrmeijer, Leiden Univ. Medical Ctr.
(Netherlands) .. ... ..o e [11222-30]

2:00 pm: Optical imaging devices and optical imaging agents:
a device maker’s observations (Invited Paper), John Fengler,
Stryker Endoscopy (USA). . . ..ot [11222-26]

2:30 pm: Update on AAPM task group 311: guidance for technical
performance evaluation for fluorescence guided surgery systems,

Brian W. Pogue, Thayer School of Engineering at Dartmouth (USA);

Timothy Zhu, Univ. of Pennsylvania (USA); Vasilis Ntziachristos, Helmholtz
Zentrum Miinchen GmbH (Germany); Brian C. Wilson, Univ. of Toronto
(Canada); Keith D. Paulsen, Thayer School of Engineering at Dartmouth

(USA); Sylvain Gioux, Univ. de Strasbourg (France); Robert Nordstrom,
National Cancer Institute (USA); Joshua Pfefer, U.S. Food and Drug
Administration (USA); Bruce J. Tromberg, National Institute of Biomedical
Imaging and Bioengineering (USA); Heidrun Wabnitz, Physikalisch-Technische
Bundesanstalt (Germany); Arjun Yodh, Univ. of Pennsylvania (USA); Yu Chen,
Univ. of Maryland, Baltimore County (USA); Maritoni Litorja, National Institute of
Standards and Technology (USA) . . ...t [11222-27]

2:50 pm: First short-wave infrared (SWIR) fluorescence imaging in
humans: imaging of ABY-029 in head and neck cancers, Brook K. Byrd,
Dartmouth College (USA); Joseph A. Paydarfar, Dennis J. Wirth, Laura J. Tafe,
Kimberely S. Samkoe, Dartmouth-Hitchcock Medical Ctr. (USA);

Keith D. Paulsen, Scott C. Davis, Thayer School of Engineering at Dartmouth
(USA) . e [11222-28]

CoffeeBreak. .. ... ... Sun 3:10 pm to 3:40 pm
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CONFERENCE 11222

SESSION 7
LOCATION: ROOM 76 (LOWER MEZZANINE SOUTH) ...SUN 3:40 PM TO 5:40 PM

Clinical Translation and Clinical Applications Il

Session Chairs: Sylvain Gioux, Lab. des sciences de I'lngénieur, de
I'Informatique et de I'lmagerie (France);
Brian W. Pogue, Thayer School of Engineering at Dartmouth (USA)

3:40 pm: Optical imaging, surgery and drug development: a successful
triangle (Invited Paper), Gooitzen M. van Dam, Univ. Medical Ctr. Groningen
(Netherlands) . ...... ... [11222-29]

4:10 pm: Clinical application of fluorescence in the operating room (Invited
Paper), Eben L. Rosenthal, Stanford Univ. School of Medicine (USA). [11222-25]

4:40 pm: Near infrared fluorescence-guided surgery in pancreatic
cancers, Guolan Lu, Nynke van den Berg, Brock Martin, Zachary Hart,

Naoki Nishio, Stan van Keulen, Shayan Fakurnejad, Quan Zhou, Stefania
Chirita, George Fisher, George Poultsides, Eben Rosenthal, Stanford Univ.
(USA) . it [11222-31]

5:00 pm: Perspectives on the phase 0 clinical trial of microdose
administration of ABY-029 for fluorescence guided surgery,

Kimberley S. Samkoe, Jonathan Elliott, Dartmouth-Hitchcock Medical Ctr.
(USA); Hira Shahzad Sardar, Jason Gunn, Thayer School of Engineering at
Dartmouth (USA); Konstantinos Linos, Laura Tafe, Dartmouth-Hitchcock
Medical Ctr. (USA); Brent Harris, Georgetown Univ. Medical Ctr. (USA); Joachim
Feldwisch, Affibody AB (Sweden); Brian Pogue, Thayer School of Engineering
at Dartmouth (USA); Eric Henderson, Joseph Paydarfar, David Roberts,
Dartmouth-Hitchcock Medical Ctr. (USA); Keith Paulsen, Thayer School of
Engineering at Dartmouth (USA) .. ........... ... .. ... .. ... .. .. [11222-32]

5:20 pm: Effect of preoperative cancer treatment on epidermal growth
factor receptor (EGFR) receptor expression level in ABY-029 guided
sarcoma surgery, Xiaochun Xu, Dartmouth-Hitchcock Medical Ctr. (USA);
Kimberley Samkoe, Dartmouth College (USA) and Dartmouth-Hitchcock
Medical Ctr. (USA); Eric Henderson, Dartmouth-Hitchcock Medical Ctr.

(USA) . it [11222-33]
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POSTERS-SUNDAY
LOCATION: MOSCONE CENTER, LEVEL 3 WEST ....... SUN 5:30 PM TO 7:00 PM

Conference attendees are invited to attend the BiOS poster session on
Sunday evening. Come view the posters, enjoy light refreshments, ask
questions, and network with colleagues in your field.

Poster Setup: Sunday 10:00 AM - 4:30 PM

View poster presentation guidelines and set-up instructions at
http://spie.org/PWPosterGuidelines

Pharmacokinetic fluorescence imaging of for comparative uptake of
therapeutics in an open skin murine model, Jason R. Gunn, Ethan Philip
M. LaRochelle, Thayer School of Engineering at Dartmouth (USA); Kimberley
S. Samkoe, Dartmouth-Hitchcock Medical Ctr. (USA); Brian W. Pogue, Thayer

School of Engineering at Dartmouth (USA). ..................... [11222-34]
BIOS SUNDAY PLENARY
LOCATION: ROOM 206/214 (SOUTH LEVEL TWO)...... SUN 7:15 PM TO 8:00 PM

Welcome and Award Presentation
John G. Greivenkamp, Univ. of Arizona (United States), 2020 SPIE President

Presentation of 2020 SPIE Biophotonics Technology Innovator Award
THE 2020 RECIPIENT
Nirmala Ramanujam,
Duke University, Durham, North Carolina, USA

Talk by 2014 Nobel Prize Winner in Physics:
Spying on the Secret Lives of Cells
Eric Betzig, Univ. of California, Berkeley and
Howard Hughes Medical Institute (USA)
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CONFERENCE 11223

LOCATION: ROOM 103 (LEVEL 1 SOUTH LOBBY)
Monday-Tuesday 3-4 February 2020 ¢ Proceedings of SPIE Vol. 11223

Photonic Diagnosis, Monitoring, Prevention,
and Treatment of Infections and
Inflammatory Diseases 2020

Conference Chairs: Tianhong Dai, Wellman Ctr. for Photomedicine (USA), Massachusetts General Hospital (USA), Harvard Medical School
(USA); Jiirgen Popp, Leibniz-Institut fiir Photonische Technologien e.V. (Germany); Mei X. Wu, Harvard Medical School (USA)

Program Committee: Alessandro M. Deana, UNINOVE (Brazil); Pu-Ting Dong, Boston Univ. (USA); Walfre Franco, Wellman Ctr. for
Photomedicine (USA); Michael R. Hamblin, Wellman Ctr. for Photomedicine (USA); Kristen C. Maitland, Texas A&M Univ. (USA);
Akilan Palanisami, Wellman Ctr. for Photomedicine (USA), Massachusetts General Hospital (USA), Harvard Medical School (USA);
Wei-Chuan Shih, Univ. of Houston (USA); Ying Wang, Chinese PLA General Hospital (China)

MONDAY 3 FEBRUARY

SESSION 1
LOCATION: ROOM 103 (LEVEL 1 SOUTH LOBBY) .... MON 8:25 AM TO 10:10 AM

Photonic Diagnosis |
Session Chair: Mei X. Wu, Harvard Medical School (USA)

8:25 am: Deuterium uptake in combination with Raman spectroscopy as

a tool to investigate antibiotic susceptibility of bacteria (Invited Paper),
Christoph Haisch, David Bauer, Li Qiu, Karin Wieland, Technische Univ.
Munchen (Germany); Anna-Catherine Neumann-Cip, Andreas Wieser,

Max von Pettenkofer Institute, Ludwig-Maximilians-Univ. Minchen (Germany)
and Univ. Hospital, Ludwig-Maximilians-Univ. Minchen (Germany);

Giuseppe Magistro, Christian Stief, Ludwig-Maximilians-Univ. Miinchen
(Germany) . ... [11223-1]

8:50 am: Chip based sample preparation methods for the Raman
spectroscopic identification of bacteria (Invited Paper), Susanne Pahlow,
Friedrich-Schiller-Univ. Jena (Germany) and Leibniz-Institut fir Photonische
Technologien e.V. (Germany); Thomas G. Mayerhdofer, Uwe Hibner,

Karina Weber, Jirgen Popp, Leibniz-Institut fir Photonische Technologien e.V.
(GEIMANY) .« ottt e e e e e e e e [11223-2]

9:15 am: Quantitative fluorescence spectroscopy to detect and

identify bacteria and to monitor their viability (Invited Paper),

Frédérique Vanholsbeeck, Julia Robertson, Fang Ou, Claire Honney,

Rachel Guo, Simon Swift, Cushla M. McGoverin, The Univ. of Auckland

(New Zealand). . .. ..ot s [11223-3]

9:40 am: A label-free study of murine gut dysbiosis with fluorescence
lifetime spectroscopy and imaging, Alba Alfonso Garcia, Stephanie A.
Cevallos, Julien Bec, Xiangnan Zhou, Alisha E. Miller, Andreas Baumler,

Laura Marcu, Univ. of California, Davis (USA). . ................... [11223-4]

9:55 am: A label-free localized surface plasmon resonance (LSPR)
aptasensor for the detection of mycotoxins, Min-Gon Kim, Jin-Ho Park,
Bobin Lee, Su-Ji Ha, Gwangju Institute of Science and Technology (Korea,
Republic Of). . .. oo e [11223-5]

Coffee Break. . ... Mon 10:10 am to 10:40 am

SESSION 2
LOCATION: ROOM 103 (LEVEL 1 SOUTH LOBBY) ... MON 10:40 AM TO 11:45 AM

Photonic Diagnosis Il

Session Chair: Christoph Haisch,
Technische Univ. Miinchen (Germany)

10:40 am: Simultaneous detection of different sepsis biomarkers:

from the lab to the hospital (Invited Paper), Francesco Baldini, Cosimo
Trono, Sara Tombelli, Simone Berneschi, Ambra Giannetti, Barbara Adinolfi,
Francesco Chiavaioli, Istituto di Fisica Applicata “Nello Carrara” (ltaly);

Romeo Bernini, Gianluca Persichetti, Genni Testa, Istituto per il Rilevamento
Elettromagnetico del’Ambiente (ltaly); Giampiero Porro, Datamed S.r.L. (Italy);
Jurgen Popp, Ute Neugebauer, Leibniz-Institut flir Photonische Technologien
e.V. (Germany); Daniel Thomas-Ruddel, Michael Kiehntopf, Anuradha Ramoji,
Universitatsklinikum Jena (Germany) . ............ooiiuienianan. [11223-6]

11:05 am: Non-contact Raman spectroscopic pH measurement of
cerebrospinal fluid: in vivo rat and perimortem swine models

(Invited Paper), Seth Fillioe, Kyle K. Bishop, Syracuse Univ. (USA); Josh Satalin,
Sarah Blair, SUNY Upstate Medical Univ. (USA); Charles M. Peterson, Syracuse
Univ. (USA); Gary Nieman, SUNY Upstate Medical Univ. (USA); Alexander V.
Jannini, Jon J. Kim, Richard T. McDonough, Steve Ortiz, Jerry Goodisman,
Julie M. Hasenwinkel, Joseph Chaiken, Syracuse Univ. (USA) . ... ... [11223-7]

11:30 am: The PVOH device: our first stop on the path to small and very
small physical embodiments of the PV[O]H algorithm, David Rice,

Jeffrey Bebernes, Sheryl Bebernes, John Fayos, Jonathan Cormier, Critical
Link, LLC (USA); Michael Houk, Howard Ammenheuser, Bristol Instruments,
Inc. (USA); Seth Fillioe, Charles M. Peterson, Joseph Chaiken, Syracuse Univ.

(USA) . e e [11223-8]
LunchBreak . ..... ...t Mon 11:45 am to 1:30 pm
SESSION 3
LOCATION: ROOM 103 (LEVEL 1 SOUTH LOBBY) ...... MON 1:30 PM TO 3:20 PM

Photonic Diagnosis Il

Session Chair: Francesco Baldini,
Istituto di Fisica Applicata “Nello Carrara” (Italy)

1:30 pm: Rapid antibiotic susceptibility testing by single bacterium
stimulated Raman metabolic imaging (/nvited Paper), Ji-Xin Cheng, Boston
Univ. (USA) .o [11223-10]

1:55 pm: Rapid detection of antibiotic-resistant bacteria at the single-cell
level using two-photon excitation fluorescence and coherent anti-Stokes
Raman scattering microscopy, Chi Zhang, Jungeun Won, Stephen A.

Boppart, Univ. of lllinois (USA). . ... [11223-11]

2:10 pm: Rapid antibiotic susceptibility testing of pathogenic bacteria
using heavy-water-labeled single-cell Raman spectroscopy in clinical
samples, Li Cui, Kai Yang, Yong-Guan Zhu, Institute of Urban Environment
(CNING) . . . ettt [11223-12]

2:25 pm: Phage susceptibility testing with lensless imaging technique,
Prisca Perlemoine, CEA-Grenoble (France); Emmanuel Picard,

Emmanuel Hadji, Univ. Grenoble Alpes (France) and CEA - Institut de
Recherche Interdisciplinaire de Grenoble (France); Marc Zelsmann,

Alexis Maire, Univ. Grenoble Alpes (France) and Lab. des Technologies de La
Microélectronique (France); Eric Lacot, Univ. Grenoble Alpes (France) and Lab.
Interdisciplinaire de Physique (France); Pierre Marcoux, Univ. Grenoble Alpes
(France) and Lab. d’Electronique de Technologie de I'Information

(FranCe) . . . oottt e e [11223-13]

2:40 pm: Shining a light on antibiotic selection: optimised live/dead
fluorescence spectrometry for rapid antimicrobial susceptibility testing,
Julia Robertson, Fang Ou, Cushla M. McGoverin, Frédérique Vanholsbeeck,
Simon Swift, The Univ. of Auckland (New Zealand) . .............. [11223-14]

2:55 pm: A paradigm shift in chronic wound assessment: incorporating
bacterial fluorescence imaging into standard of care (Invited Paper),
Thomas Serena, SerenaGroup (USA) .. .. ... [11223-15]

THIS PROGRAM IS CURRENT AS OF 17 DECEMBER 2019—Find the latest on the SPIE Conference App.
