PROGRESS IN BIOMEDICAL OPTICS AND IMAGING

Vol. 18 No. 43

Reporters, Markers, Dyes,
Nanoparticles, and Molecular
Probes for Biomedical
Applications IX

Samuel Achilefu
Ramesh Raghavachari
Editors

30-31 January 2017
San Francisco, California, United States

Sponsored and Published by
SPIE

Volume 10079

Proceedings of SPIE, 1605-7422, V. 10079

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

Reporters, Markers, Dyes, Nanoparticles, and Molecular Probes for Biomedical Applications IX
edited by Samuel Achilefu, Ramesh Raghavachari, Proc. of SPIE Vol. 10079, 1007901
© 2017 SPIE - CCC code: 1605-7422/17/$18 - doi: 10.1117/12.2276723

Proc. of SPIE Vol. 10079 1007901-1



The papers in this volume were part of the technical conference cited on the cover and fitle
page. Papers were selected and subject to review by the editors and conference program
committee. Some conference presentations may not be available for publication. Additional
papers and presentation recordings may be available online in the SPIE Digital Library at
SPIEDigitalLibrary.org.

The papers reflect the work and thoughts of the authors and are published herein as submitted.
The publisher is not responsible for the validity of the information or for any outcomes resulting from
reliance thereon.

Please use the following format to cite material from these proceedings:

Author(s), '"Title of Paper," in Reporters, Markers, Dyes, Nanoparticles, and Molecular Probes for
Biomedical Applications IX, edited by Samuel Achilefu, Ramesh Raghavachari, Proceedings of
SPIE Vol. 10079 (SPIE, Belingham, WA, 2017) Seven-digit Arficle CID Number.

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

ISBN: 9781510605992
ISBN: 9781510606005 (electronic)

Published by

SPIE

P.O. Box 10, Belingham, Washington 98227-0010 USA
Telephone +1 360 676 3290 (Pacific Time) - Fax +1 360 647 1445
SPIE.org

Copyright © 2017, Society of Photo-Optical Instrumentation Engineers.

Copying of material in this book for internal or personal use, or for the internal or personal use of
specific clients, beyond the fair use provisions granted by the U.S. Copyright Law is authorized by
SPIE subject to payment of copying fees. The Transactional Reporting Service base fee for this
volume is $18.00 per article (or portion thereof), which should be paid directly to the Copyright
Clearance Center (CCC), 222 Rosewood Drive, Danvers, MA 01923. Payment may also be made
electronically through CCC Online at copyright.com. Other copying for republication, resale,
advertising or promotion, or any form of systematic or multiple reproduction of any material in this
book is prohibited except with permission in writing from the publisher. The CCC fee code is
1605-7422/17/$18.00.

Printed in the United States of America.
Publication of record for individual papers is online in the SPIE Digital Library.
s PI E DIGITAL

o LIBRARY

SPIEDigitalLibrary.org

Paper Numbering: Proceedings of SPIE follow an e-First publication model. A unique citation
identifier (CID) number is assigned to each arficle at the time of publication. Utilization of CIDs
allows articles to be fully citable as soon as they are published online, and connects the same
identifier to all online and print versions of the publication. SPIE uses a seven-digit CID article
numbering system structured as follows:
= The first five digits correspond to the SPIE volume number.
= The last two digits indicate publication order within the volume using a Base 36 numbering
system employing both numerals and letters. These two-number sets start with 00, 01, 02, 03, 04,
05, 06, 07, 08, 09, OA, OB ... 0Z, followed by 10-1Z, 20-2Z, etc. The CID Number appears on each
page of the manuscripft.

Proc. of SPIE Vol. 10079 1007901-2



Contents

v Authors
vii Conference Committee

NIR IN IMAGING AND THERANOSTICS

10079 06 Nonlinear SWIR imaging [10079-5]
NANO IN IMAGING

10079 OA Silica passivated conjugated polymer nanoparticles for biological imaging applications
[10079-9]
NANO IN BIOMEDICAL APPLICATIONS

10079 0C Nanodiamond preparation and surface characterization for biological applications
[10079-11]
FLUORESCENCE APPLICATIONS

10079 OF Novel microfabrication stage allowing for one-photon and multi-photon light assisted
molecular immobilization and for multi-photon microscope [10079-14]
FLUORESCENCE AND LABEL FREE DETECTION: CLINICAL APPLICATIONS

10079 Ol Modeling of transdermal fluorescence measurements from first-in-human clinical trials for

renal function determination using fluorescent tfracer agent MB-102 [10079-17]

10079 0J Transcutaneous measurement of glomerular filtration rate in conscious laboratory animails:
state of the art and future perspectives [10079-18]

10079 OK Development and clinical trial results of a prototype device for frans-cutaneous monitoring
of kidney function [10079-19]
POSTER SESSION

10079 0Q The dependence of the mechanical properties on sizes of micropore of sorbents [10079-24]

10079 OR Management the strength properties of carbon composites [10079-25]

Proc. of SPIE Vol. 10079 1007901-3



10079 OT

10079 OU

10079 0X

10079 10

10079 11

10079 12

In vivo imaging of hepatocellular carcinoma using a glypican-3-binding peptide based
probe [10079-27]

Direct detection of microRNAs using isothermal amplification and molecular beacon with
excellent sensitivity and specificity [10079-28]

Novel magnetic graphene quantum dot as dual modality fluorescence/MMOCT contrast
agent for tracking epithelial stem cells [10079-31]

Nanoindentation of a new graphene/phospholipid composite: a numerical simulation
[10079-34]

A new hybrid model to simulate interaction between DNA and carbon nanostructure
[10079-35]

Phospholipid dynamics in graphene of different topologies: predictive modeling [10079-36]

Proc. of SPIE Vol. 10079 1007901-4



Authors

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

Atatire, Mete, 0C
Bechtel, Kate L., Ol
Bohndiek, Sarah E., 0C
Bourke, Struan, OA

Dailey, Lea Ann, OA
Debreczeny, Martin P., 0l, OK
Dorshow, Richard B., 0l, OK
Friedemann, Jochen, 0J
Glukhova, O.E., 10,11, 12
Goncalves, Odete, OF
Green, Mark A., OA

Gu, Yueqing, 0T, OU

Han, Zhihao, OT

Kara, Dhiren M., 0C
Keating, Jennifer E., Ol
Knowles, Helena S., 0C
Kolesnikova, A. S., 0Q, OR
Li, Wei, OX

Matcher, Stephen J., 0X
Mazepa, M. M., OR
Neves-Petersen, Maria Teresa, OF
Nguyen, Quoc-Thang, OF
Olona, Anfoni, OA
Petersen, Steffen B., OF
Petrov, Georgil., 06

Qian, Zhiyu, 0T, OU
Savostyanov, G. V., 11
Schock-Kusch, Daniel, 0J
Shmygin, D. S., 10
Shulhevich, Yury, 0J
Shultz, Kimberly M., Ol
Slepchenkov, M. M., 10, 11, 12
Snider, Scoftt, OF

Urbano, Laura, OA
Valderrama, Ferran, OA
Vorum, Henrik, OF
Woodhams, Ben J., 0C
Yakovlev, Viadislav V., 06
Zadoyan, Ruben, OF
Zhang, Qi, 0T, OU

Zhang, Wancun, 0T, OU
Zyktin, AL A., 11

Proc. of SPIE Vol. 10079 1007901-5



Proc. of SPIE Vol. 10079 1007901-6



Conference Committee

Symposium Chairs

James G. Fujimoto, Massachusetts Institute of Technology
(United States)

R. Rox Anderson, Wellman Center for Photomedicine, Massachusetts
General Hospital (United States) and Harvard Medical School
(United States)

Program Track Chairs

Paras Prasad, SUNY/Buffalo (United States)
Dan V. Nicolau, McGill University (United States)

Conference Chairs

Samuel Achilefu, Washington University School of Medicine in St. Louis
(United States)

Ramesh Raghavachari, U.S. Food and Drug Administration
(United States)

Conference Program Committee

Mingfeng Bai, University of Pittsburgh (United States)
Mikhail Y. Berezin, Washington University School of Medicine in
St. Louis (United States)
Richard B. Dorshow, MediBeacon, LLC (United States)
Hisataka Kobayashi, National Cancer Institute (United States)
Ashok Kumar Mishra, Indian Institute of Technology Madras (India)
Gabor Patonay, Georgia State University (United States)
Attila Tarnok, Universitat Leipzig (Germany)
Yasuteru Urano, The University of Tokyo (Japan)

Session Chairs

1 NIR in Imaging and Theranostics
Samuel Achilefu, Washington University School of Medicine in St. Louis
(United States)

2 Nano in Imaging

Mikhail Y. Berezin, Washington University School of Medicine in
St. Louis (United States)

Proc. of SPIE Vol. 10079 1007901-7

vii



viii

Keynote Session
Ramesh Raghavachari, U.S. Food and Drug Administration
(United States)

Nano in Biomedical Applications
Gabor Patonay, Georgia State University (United States)

Fluorescence Applications
Hisataka Kobayashi, National Cancer Institute (United States)

Fluorescence and Label Free Detection: Clinical Applications
Richard B. Dorshow, MediBeacon, LLC (United States)

Non-bleaching and Ultra-Small Fluorescent Probes: Joint Session with
Conferences 10079 and 10118
Philip R. Hemmer, Texas A&M University (United States)
Ramesh Raghavachari, U.S. Food and Drug Administration
(United States)

Proc. of SPIE Vol. 10079 1007901-8



