
PROGRESS IN BIOMEDICAL OPTICS AND IMAGING 
Vol. 11, No. 29  

 Volume 7576 
 
 

Proceedings of SPIE, 1605-7422, v. 7576 
 

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 II 

Samuel Achilefu 
Ramesh Raghavachari 
Editors 
 
 
25–27 January 2010 
San Francisco, California, United States 
 
 
Sponsored and Published by 
SPIE 
 
 



The papers included in this volume were part of the technical conference cited on the cover and 
title page. Papers were selected and subject to review by the editors and conference program 
committee. Some conference presentations may not be available for publication. The papers 
published in these proceedings 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 this book: 
   Author(s), "Title of Paper," in Reporters, Markers, Dyes, Nanoparticles, and Molecular Probes for 
Biomedical Applications II, edited by Samuel Achilefu, Ramesh Raghavachari, Proceedings of SPIE 
Vol. 7576 (SPIE, Bellingham, WA, 2010) Article CID Number. 
 
ISSN 1605-7422 
ISBN 9780819479723 
 
Published by 
SPIE 
P.O. Box 10, Bellingham, Washington 98227-0010 USA 
Telephone +1 360 676 3290 (Pacific Time)· Fax +1 360 647 1445 
SPIE.org 
 
Copyright © 2010, 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-
7422/10/$18.00. 
 
Printed in the United States of America. 
 
Publication of record for individual papers is online in the SPIE Digital Library. 

 
SPIEDigitalLibrary.org 

 
 

 
Paper Numbering: Proceedings of SPIE follow an e-First publication model, with papers published 
first online and then in print and on CD-ROM. Papers are published as they are submitted and 
meet publication criteria. A unique, consistent, permanent citation identifier (CID) number is 
assigned to each article at the time of the first publication. Utilization of CIDs allows articles to be 
fully citable as soon they are published online, and connects the same identifier to all online, print, 
and electronic versions of the publication. SPIE uses a six-digit CID article numbering system in 
which: 

 The first four 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, 0A, 0B … 0Z, followed by 10-1Z, 20-2Z, etc. 

The CID number appears on each page of the manuscript. The complete citation is used on the 
first page, and an abbreviated version on subsequent pages. Numbers in the index correspond to 
the last two digits of the six-digit CID number. 



  Contents 

 
 ix Conference Committee 
 
 
 SESSION 1 OPTICAL PROBES IN MOLECULAR IMAGING AND THERAPY  
 
 7576 02 Targeted light-inactivation of the Ki-67 protein using theranostic liposomes leads to death of 

proliferating cells (Invited Paper) [7576-01] 
  R. Rahmanzadeh, P. Rai, Wellman Ctr. for Photomedicine (United States); J. Gerdes, 

Research Ctr. Borstel (Germany); T. Hasan, Wellman Ctr. for Photomedicine (United States) 
 
 7576 03 Two different approaches in skin cancer therapy: using a photosensitizer/a natural product 

[7576-02] 
  A. Abraham, D. D. Gayathri, T. R. Cibin, Univ. of Kerala (India); D. Ramaiah, National Institute 

of Interdisciplinary Science and Technology, CSIR (India) 
 
 7576 04 Microdistribution of fluorescently-labeled monoclonal antibody in a peritoneal 

dissemination model of ovarian cancer [7576-03] 
  N. Kosaka, M. Ogawa, D. S. Paik, National Cancer Institute, National Institutes of Health 

(United States); C. H. Paik, Warren Magnuson Clinical Ctr., National Institutes of Health 
(United States); P. L. Choyke, H. Kobayashi, National Cancer Institute, National Institutes of 
Health (United States) 

 
 7576 05 Reporters to monitor cellular MMP12 activity [7576-04] 
  A. Cobos-Correa, European Molecular Biology Lab. Heidelberg (Germany) and Molecular 

Medicine Partnership Unit (Germany); M. A. Mall, Univ. of Heidelberg (Germany) and 
Molecular Medicine Partnership Unit (Germany); C. Schultz, European Molecular Biology 
Lab. Heidelberg (Germany) and Molecular Medicine Partnership Unit (Germany) 

 
 7576 06 Bio-luminescent imaging and characterization of organ-specific metastasis of human 

cancer in NOD/SCID mice (Invited Paper) [7576-05] 
  N. A. L. Chun, T. Murakami, Ctr. for Molecular Medicine, Jichi Medical Univ. (Japan) 
 
 
 SESSION 2 NEAR-INFRARED PROBES FOR BIOLOGICAL IMAGING I  
 
 7576 07 Near-infrared fluorophores as biomolecular probes (Invited Paper) [7576-06] 
  G. Patonay, G. Beckford, L. Strekowski, M. Henary, Y. Merid, Georgia State Univ. (United 

States) 
 
 7576 09 Single dose intravenous toxicity study of IRDye 800CW in Sprague-Dawley rats (Invited 

Paper) [7576-71] 
  M. V. Marshall, Baylor College of Medicine (United States); D. Draney, LI-COR Biosciences 

(United States); E. M. Sevick-Muraca, Baylor College of Medicine (United States); D. M. Olive, 
LI-COR Biosciences (United States) 

 
 
 

iii



 7576 0A In vivo investigation of pharmacokinetics of model drug: comparison of near infrared 
technique with high-performance liquid chromatography (Invited Paper) [7576-08] 

  Y. Gu, F. Liu, C. Fang, China Pharmaceutical Univ. (China); Z. Qian, Nanjing Univ. of 
Aeronautics and Astronautics (China); S. Achilefu, Washington Univ. in St. Louis (United 
States) 

 
 7576 0B Phosphorescent light-emitting iridium complexes serve as a hypoxia-sensing probe for 

tumor imaging in living animals [7576-75] 
  T. Takeuchi, S. Zhang, Secretion Biology Lab., Institute for Molecular and Cellular Regulation, 

Gunma Univ. (Japan); K. Negishi, T. Yoshihara, Gunma Univ. (Japan); M. Hosaka, Secretion 
Biology Lab., Institute for Molecular and Cellular Regulation, Gunma Univ. (Japan); S. Tobita, 
Gunma Univ. (Japan) 

 
 
 SESSION 3 NEAR-INFRARED PROBES FOR BIOLOGICAL IMAGING II  
 
 7576 0E Near-infrared molecular imaging probes based on chlorin-bacteriochlorin dyads [7576-11] 
  M. Ptaszek, North Carolina State Univ. (United States); H. L. Kee, Washington Univ. in St. Louis 

(United States); C. Muthiah, North Carolina State Univ. (United States); R. Nothdurft, W. Akers, 
S. Achilefu, J. P. Culver, D. Holten, Washington Univ. in St. Louis (United States) 

 
 7576 0F Strategies for developing pH sensitive fluorescent probes (Invited Paper) [7576-12] 
  M. Y. Berezin, K. Guo, H. Lee, W. Akers, Washington Univ. School of Medicine in St. Louis 

(United States); A. Almutairi, J. M. J. Fréchet, Univ. of California, Berkeley (United States);  
  S. Achilefu, Washington Univ. School of Medicine in St. Louis (United States) 
 
 
 SESSION 4 IMAGING MOLECULAR PROCESSES WITH FLUORESCENT PROTEINS  
 
 7576 0G Fluorescence lifetime imaging spectroscopy in living cells with particular regards to pH 

dependence and electric field effect (Invited Paper) [7576-13] 
  N. Ohta, T. Nakabayashi, S. Oshita, M. Kinjo, Hokkaido Univ. (Japan) 
 
 7576 0H Modeling structure and spectra of red fluorescent proteins [7576-14] 
  J. R. Collins, I. A. Topol, SAIC-Frederick Inc., NCI-Frederick (United States); A. V. Savitsky,  
  A.N. Bach Institute of Biochemistry (Russian Federation) and M.V. Lomonosov Moscow State 

Univ. (Russian Federation); A. V. Nemukhin, M.V. Lomonosov Moscow State Univ. (Russian 
Federation) and N. M. Emanuel Institute of Biochemical Physics (Russian Federation) 

 
 7576 0J Transferrin protein nanospheres: a nanoplatform for receptor-mediated cancer cell labeling 

and gene delivery [7576-16] 
  M. A. McDonald, T. A. Spurlin, Chemical Science and Technology Lab., NIST (United States); 

A. Tona, Chemical Science and Technology Lab., NIST (United States) and Science 
Applications International Corp. (United States); J. T. Elliott, M. Halter, A. L. Plant, Chemical 
Science and Technology Lab., NIST (United States) 

 
 
 
 
 
 
 

iv



 SESSION 5 NANOPARTICLES FOR NANOMEDICINE  
 
 7576 0K Multifunctional inorganic nanoparticles for imaging, targeting, and drug delivery (Invited 

Paper) [7576-17] 
  T. A. Pecorelli, M. M. Dibrell, Z. Li, C. R. Thomas, J. I. Zink, Univ. of California, Los Angeles 

(United States) 
 
 7576 0M Synthesis of a dual contrast agent for ultrasound and photoacoustic imaging [7576-19] 
  K. Wilson, K. Homan, S. Emelianov, The Univ. of Texas at Austin (United States) 
 
 7576 0N Photophysical characterization of fluorescent metal nanoclusters synthesized using 

oligonucleotides, proteins and small molecule ligands [7576-20] 
  H.-C. Yeh, J. Sharma, H. Yoo, J. S. Martinez, J. H. Werner, Los Alamos National Lab. (United 

States) 
 
 
 SESSION 6 FLUORESCENT BIONANOSENSORS  
 
 7576 0T Synthesis and characterization of up-conversion emission on lanthanides doped ZrO2 

nanocrystals coated with SiO2 for biological applications [7576-25] 
  T. López-Luke, E. De La Rosa, Ctr. de Investigaciones en Óptica, A.C. (Mexico);  
  A. L. González-Yebra, B. González-Yebra, Univ. de Guanajuato (Mexico);  
  C. Ángeles-Chávez, Instituto Mexicano del Petróleo (Mexico); D. Solís, Ctr. de 

Investigaciones en Óptica, A.C. (Mexico); P. Salas, CFATA, Univ. Nacional Autónoma de 
México (Mexico); C. Saldaña, Univ. Autónoma de Querétaro (Mexico); O. Meza, Ctr. de 
Investigaciones en Óptica, A.C. (Mexico) 

 
 
 SESSION 7 GOLD-BASED NANOPARTICLES FOR BIOIMAGING I  
 
 7576 0U Dynamic molecular imaging using nanoparticle plasmon resonance coupling (Invited 

Paper) [7576-26] 
  K. Sokolov, The Univ. of Texas M.D. Anderson Cancer Ctr. (United States) and The Univ. of 

Texas at Austin (United States); J. Aaron, T. Larson, K. Travis, N. Harrison, The Univ. of Texas at 
Austin (United States) 

 
 7576 0W Biodegradable near-infrared plasmonic nanoclusters for biomedical applications [7576-28] 
  J. O. Tam, J. M. Tam, A. Murthy, D. Ingram, L. L. Ma, K. Travis, K. P. Johnston, The Univ. of Texas 

at Austin (United States); K. Sokolov, The Univ. of Texas at Austin (United States) and The Univ. 
of Texas M.D. Anderson Cancer Ctr. (United States) 

 
 
 SESSION 8 GOLD-BASED NANOPARTICLES FOR BIOIMAGING II  
 
 7576 0X Gold nanoprobes for multi-modality tumor imaging [7576-30] 
  J. Nyagilo, The Univ. of Texas at Arlington (United States) and The Univ. of Texas Southwestern 

Medical Ctr. (United States); M. Xiao, The Univ. of Texas Southwestern Medical Ctr. (United 
States) and Peking Univ. (China); X. Sun, The Univ. of Texas Southwestern Medical Ctr. 
(United States); D. P. Davé, The Univ. of Texas at Arlington (United States) and The Univ. of 
Texas Southwestern Medical Ctr. (United States) 

 
 

v



 7576 0Y Förster resonance energy transfer measurement from a gold coated upconverting 
nanophosphor [7576-31] 

  L. Sudheendra, J.-H. Han, I. M. Kennedy, Univ. of California, Davis (United States) 
 
 7576 0Z Feasibility of using gold nanorods for optical contrast in two photon microscopy of oral 

carcinogenesis [7576-32] 
  S. Motamedi, T. Shilagard, L. Koong, G. Vargas, The Univ. of Texas Medical Branch (United 

States) 
 
 7576 10 Off-axis phase-shifting holographic interferometry for the 3D localization of cellular 

transmembrane receptors tagged with gold nanomarkers [7576-33] 
  F. Joud, Lab. Kastler Brossel, École Normale Supérieure (France) and Univ. Saint-Joseph 

(Lebanon); N. Warnasooriya, Institut Langevin, École Supérieure de Physique et de Chimie 
Industrielles (France); P. Bun, Institut Jacques Monod (France); G. Tessier, Institut Langevin, 
École Supérieure de Physique et de Chimie Industrielles (France); M. Coppey-Moisan, Institut 
Jacques Monod (France); M. Atlan, Institut Langevin, École Supérieure de Physique et de 
Chimie Industrielles (France); P. Desbiolles, Lab. Kastler Brossel, École Normale Supérieure 
(France); M. Abboud, Univ. Saint-Joseph (Lebanon); M. Gross, Lab. Kastler Brossel, École 
Normale Supérieure (France) 

 
 7576 11 Multipulse mode of heating nanoparticles by nanosecond, picosecond and femtosecond 

pulses [7576-73] 
  R. R. Letfullin, C. B. Iversen, Rose-Hulman Institute of Technology (United States); T. F. George, 

Univ. of Missouri, St. Louis (United States) 
 
 
 SESSION 9 FLUORESCENCE LIFETIME AND HYBRID MOLECULAR PROBES  
 
 7576 12 Biological applications of fluorescence lifetime imaging beyond microscopy (Invited 

Paper) [7576-34] 
  W. J. Akers, M. Y. Berezin, H. Lee, K. Guo, Washington Univ. School of Medicine in St. Louis 

(United States); A. Almutairi, Univ. of California, San Diego (United States); J. M. J. Fréchet, 
Univ. of California, Berkeley (United States); G. M. Fischer, E. Daltrozzo, Univ. Konstanz 
(Germany); S. Achilefu, Washington Univ. School of Medicine in St. Louis (United States) 

 
 
 SESSION 10 MOLECULAR FLUORESCENCE SPECTROSCOPY  
 
 7576 17 Applications of fluorescence spectroscopy to problems of food safety: detection of fecal 

contamination and of the presence of central nervous system tissue and diagnosis of 
neurological disease (Invited Paper) [7576-39] 

  R. Adhikary, S. Bose, Iowa State Univ. (United States); T. A. Casey, National Animal Disease 
Ctr., USDA (United States); A. Gapsch, TECHnical SOLutions Group, Inc. (United States);  

  M. A. Rasmussen, Ctr. for Veterinary Medicine, U.S. Food and Drug Administration (United 
States); J. W. Petrich, Iowa State Univ. (United States) 

 
 7576 18 Specific interaction of 7-hydroxyquinoline with Trp-214 in the drug-binding site IIA of human 

serum albumin [7576-40] 
  O. K. Abou-Zied, N. Al-Lawatia, Sultan Qaboos Univ. (Oman) 
 
 
 

vi



 7576 19 Time-resolved fluorescence measurements of cyanine dyes in biomimetic systems 
[7576-41] 

  F. Luschtinetz, M. U. Kumke, C. Dosche, Univ. Potsdam (Germany) 
 
 7576 1A Smart pH cuvette for optical monitoring of pH of biological samples [7576-42] 
  D. A. Guenther, M. R. Shahriari, Ocean Optics, Inc. (United States) 
 
 7576 1B Smart oxygen cuvette for optical monitoring of dissolved oxygen in biological blood 

samples [7576-43] 
  H. Dabhi, S. K. Alla, M. R. Shahriari, Ocean Optics, Inc. (United States) 
 
 
 SESSION 11 FLUORESCENT PROBES FOR CELL IMAGING  
 
 7576 1C New fluorescent nucleosides for real-time exploration of nucleic acids (Invited Paper) 

[7576-44] 
  Y. Tor, Univ. of California, San Diego (United States) 
 
 7576 1D Sequence-dependent photophysical properties of Cy3-labeled DNA [7576-45] 
  M. Levitus, Arizona State Univ. (United States) 
 
 
 SESSION 12 ORGANIC NANOPARTICLES  
 
 7576 1H Lipid nanoparticles (LNP): a new technology for fluorescence contrast agents with improved 

properties [7576-49] 
  J. Gravier, T. Delmas, A. C. Couffin, F. Navarro, E. Heinrich, F. Vinet, I. Texier, CEA-LETI 

MINATEC/DTBS (France) 
 
 7576 1J Evaluation of arsenazo III as a contrast agent for photoacoustic detection of micromolar 

calcium transients [7576-51] 
  E. J. Cooley, Univ. of New Mexico (United States); P. Kruizinga, The Univ. of Texas at Austin 

(United States); D. W. Branch, Sandia National Labs. (United States); S. Emelianov, The Univ. 
of Texas at Austin (United States) 

 
 
  POSTER SESSION  
 
 7576 1K Aqueous synthesis of PbS quantum dots for noninvasive near-infrared fluorescence imaging 

in a mouse model [7576-52] 
  D. Deng, X. Chen, J. Zhang, F. Liu, J. Cao, Y. Gu, China Pharmaceutical Univ. (China) 
 
 7576 1L Photodynamic/photocatalytic effects on microorganisms processed by nanodyes [7576-53] 
  E. S. Tuchina, Saratov State Univ. (Russian Federation); V. V. Tuchin, Saratov State Univ. 

(Russian Federation) and Institute of Precise Mechanics and Control (Russian Federation) 
 
 7576 1N Fluorescence emission and polarization analyses for evaluating binding of ruthenium 

metalloglycocluster to lectin and tetanus toxin c-fragment [7576-55] 
  T. Okada, N. Minoura, Tokyo Univ. of Technology (Japan) 
 
 
 

vii



 7576 1P Squaraine PDT induces oxidative stress in skin tumor of swiss albino mice [7576-57] 
  T. R. Cibin, D. D. Gayathri, D. Ramaiah, A. Abraham, Univ. of Kerala (India) 
 
 7576 1Q Cellular uptake of polymeric nanocapsules loaded with ICG by human blood monocytes 

and human spleen macrophages [7576-58] 
  B. Bahmani, B. Jung, S. Gupta, B. Anvari, Univ. of California, Riverside (United States) 
 
 7576 1T Characterization of surface enhanced Raman scattering (SERS) substrates fabricated from 

colloidal printing inks [7576-61] 
  M. Figueroa, W. Stephenson, K. Pourrezaei, S. Tyagi, Drexel Univ. (United States) 
 
 
  Author Index 

viii



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 School of Medicine 
(United States) 

 

Program Track Chairs 

Paras N. Prasad, University of Buffalo (United States) 
Dan V. Nicolau, The University of Liverpool (United Kingdom) 

 

Conference Chairs 

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

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

 

Program Committee 

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

Richard B. Dorshow, Covidien (United States) 
Paul M. French, Imperial College London (United Kingdom) 
Israel Gannot, Tel Aviv University (Israel) 
Hisataka Kobayashi, National Institutes of Health (United States) 
Lyle R. Middendorf, LI-COR Biosciences (United States) 
Gabor Patonay, Georgia State University (United States) 
Yasuteru Urano, The University of Tokyo (Japan) 

 

Session Chairs 

 1 Optical Probes in Molecular Imaging and Therapy 
Samuel Achilefu, Washington University School of Medicine in St. Louis  
   (United States) 
 

 2 Near-Infrared Probes for Biological Imaging I 
Ramesh Raghavachari, U.S. Food and Drug Administration  
   (United States) 
 

ix



 3 Near-Infrared Probes for Biological Imaging II 
Gabor Patonay, Georgia State University (United States) 
 

 4 Imaging Molecular Processes with Fluorescent Proteins 
Hisataka Kobayashi, National Institutes of Health (United States) 
 

 5 Nanoparticles for Nanomedicine 
Mikhail Berezin, Washington University School of Medicine in St. Louis     
  (United States) 
 

 6 Fluorescent Bionanosensors 
D. Michael Olive, LI-COR Biosciences (United States) 
 

 7 Gold-based Nanoparticles for Bioimaging I 
Yasuteru Urano, The University of Tokyo (Japan) 
 

 8 Gold-based Nanoparticles for Bioimaging II 
Mikhail Berezin, Washington University School of Medicine in St. Louis     
  (United States) 
 

 9 Fluorescence Lifetime and Hybrid Molecular Probes 
Mikhail Berezin, Washington University School of Medicine in St. Louis     
  (United States) 
 

 10 Molecular Fluorescence Spectroscopy 
Richard B. Dorshow, Covidien (United States) 
 

 11 Fluorescent Probes for Cell Imaging 
Mikhail Berezin, Washington University School of Medicine in St. Louis     
  (United States) 
 

 12 Organic Nanoparticles 
Yasuteru Urano, The University of Tokyo (Japan) 
Hisataka Kobayashi, National Institutes of Health (United States) 
 

  
 

x


