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About ECBO
Important Dates
Conference Dates: 12-16 June 2005

In 2005, ECBO will be collocated with the CLEO/Europe - EQEC 2005
conference, sponsored by EPS, IEEE/LEOS and OSA and organized by EPS.
In order to better serve participants active in biomedical optics, it has been
arranged that the biomedical optics content of ECBO and CLEO/Europe -
EQEC will be a joint activity. CLEO/Europe - EQEC will take the lead for
emerging concepts in biophotonics (CLEO/Europe topic CL: "Biophotonics"
(CL)) and ECBO will take the lead on all other areas of biomedical optics,
including a Joint Symposium with CLEO/Europe-EQEC on Novel Optical
Instrumentations for Biomedical Applications Thus, papers concerning
biophotonics should be submitted to CLEO/Europe and all other papers
concerning biomedical optics should be submitted to ECBO 2005. Attendees
of ECBO will be able to attend all CLEO/Europe - EQEC sessions.

The use of optical technologies and lasers for minimally invasive diagnostic
and therapeutic applications has recently emerged as major research field.
The European Conferences on Biomedical Optics (ECBO) bring together
scientists, engineers, and clinical researchers from a variety of disciplines
who are engaged in the applications of optical sciences and photonics
technologies to problems in biomedical science.



Conferences
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Optical Coherence Tomography and Coherence Techniques
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Photon Migration

Confocal, Multiphoton, and Nonlinear Microscopic Imaging

Novel Optical Instrumentation for Biomedical Applications

Photodynamic Therapy

Therapeutic Laser Applications and Minimally Invasive Laser Treatment

Molecular Imaging
Conference Chair: Kai Licha, Schering AG, Germany

Program Committee: Samuel Achilefu, Washington Univ., USA; Ulrich
Dirnagl, Humboldt Univ., Germany; Eyk Schellenberger, Humboldt Univ.,
Germany; Clemens W.G.M. Lowik, Leiden Univ., The Netherlands; Bernd
Ebert, Physikalisch-Technische Bundesanstalt, Germany

Novel concepts of molecular imaging based on optical technologies are being
rapidly introduced these recent years. The design and application of both
extrinsic fluorescent probes and intrinsic reporter proteins has allowed basic
researchers and physicians to gain insight into fundamental molecular
processes at the molecular, cellular, tissue and organ level. Likewise, novel
biooptical technologies allowed a hand-in-hand evolution of integrated
methods for the evaluation of molecular pathways and the translation of drug
discovery processes into clinical benefit. This conference addresses research
on novel emerging approaches in chemistry, biotechnology, biology and
pharmacology contributing, but not limited to the following topics:

* Novel instrumentation and algorithms for molecular imaging

e Approaches for multi-modality imaging including MRI, X-ray,
ultrasound and radiodiagnostic techniques

e Chemistry of fluorescent dyes and molecular probes for animal
and human imaging

e Probe design of smart and activatable agents

e Nanostructured and particulate probes, e. g. quantum dots

e Molecular targeting of disease



¢ Monitoring of physiological processes at molecular and cellular
level

e Angiogenesis, oncogenesis, inflammation

e Imaging in drug discovery, proteomics and screening

¢ Novel genetically introduced reporters and proteins for
fluorescence and biolumiscence imaging

e Clinical applications of molecular imaging

Optical Coherence Tomography and Coherence Techniques
Conference Chair: Wolfgang Drexler, Medical Univ. of Vienna, Austria

Program Committee: Peter E. Andersen Risg Natl. Lab., Denmark;
Stephen A. Boppart, Univ. of Illinois at Urbana-Champaign, USA; James G.
Fujimoto, MIT, USA; Ton G. van Leeuwen, Univ. of Amsterdam, The
Netherlands; Constantinos Pitris, Univ. of Cyprus, Cyprus; Adrian
Podoleanu, Univ. of Kent at Canterbury, UK; René P. Salathe, Swiss
Federal Inst. of Technology, Switzerland; Joseph M. Schmitt, LightLab
Imaging, Inc., USA; Natalia M. Shakhova, Univ. Nizhny Novgorod, Russia

Optical coherence tomography (OCT) and optical methods based on coherent
light interactions with tissue are emerging medical diagnostic imaging
techniques which can perform cross sectional, three-dimensional, functional,
real time visualization of biological microstructure in situ. This conference
provides an interdisciplinary forum for topics in research and development on
a physical and theoretical basis of coherent imaging including novel low-
coherence interferometry and tomography techniques, extension techniques
of OCT such as polarization-sensitive, flow-coherence interferometry and
tomography, phase contrast OCT, spectroscopic OCT and others. In addition,
this conference will also focus on the development of new light sources for
coherent imaging new detection schemes as well as scanning mechanisms
and delivery systems. Applications of coherent optical techniques for
morphological as well as functional assessment in different living tissues and
phantoms in various medical fields are also covered. Contributed papers are
solicited, but not limited to, the following areas:

o Biomedical optics

e Minimally invasive optical diagnostic techniques

e Optical coherence tomography technology, systems, theory, signal
post processing

e Frequency domain OCT

e Clinical applications of OCT

e Spectroscopic and functional OCT, contrast enhancement
techniques for OCT

o Doppler and polarization sensitive OCT



e Optical coherent techniques for tissue spectroscopy and imaging
e Fourier optics in tissue imaging

e Coherent light microscopy

e Speckle technologies for imaging

¢ Novel light sources for OCT

o Adaptive coherent optical systems

Diagnostic Optical Spectroscopy
Conference Chair: Mary-Ann Mycek, Univ. of Michigan, USA

Program Committee: Maryann Fitzmaurice, Case Western Univ., USA;
James Scheiman, Univ. of Michigan, USA; Dietrich Schweitzer, Friedrich
Schiller Univ. Jena, Germany; George Wagnieres, EPFL-ENAC/ISTE-LPAS,
Switzerland

The developments of principles and technologies based on optical
spectroscopy and imaging for minimally invasive diagnostic applications have
recently emerged as a major research field. Moreover, the number of related
industrial developments has increased significantly, resulting in numerous
biological/medical/clinical/dental applications.

This situation is due to the strong clinical need for the early detection and
localization of pathologies, combined with the development and improvement
of medical endoscopes, light sources, optical fibers, spectrometers and
optical markers, as well as quantitative computational approaches.

One aim of this conference is to draw together scientists, engineers, clinical
researchers and medical doctors from a variety of disciplines with an
emphasis on applications that are pioneering in this field.

Contributed papers are solicited concerning, but not limited to, the following
areas involving diagnostic optical spectroscopy and imaging based on the use
of:

* Fluorescence-autofluorescence and exogenous selective agents
e Light scattering and absorption

e Raman scattering

* Monte Carlo and other computational techniques

o Tissue optical properties

* Nanoprobes: optically-active materials

¢ Fluorescent biosensors

e Pre-clinical and clinical investigations

e Endoscopic fluorescence imaging

¢ Quantitative tissue optical spectroscopy



Photon Migration
Conference Chair: Rinaldo Cubeddu, Politecnico of Milan, Italy

Program Committee: Sigrid Avrillier, Lab. de Physique des Lasers Univ.
PARIS XIII, France; Herbert Rinneberg, PTB Berlin, Germany; Marco
Ferrari, Univ. dell'Aquila, Italy; Robert Sterenborg, Erasmus Univ. Medical
Ctr., The Netherlands; Simon Arridge; UCL London, UK

The study of photon migration through high scattering media provides new
tools for exploring the structural and functional properties of tissues that are
not easily accessed by alternative methods. The optical properties of tissues
can be evaluated in a non-invasive way over a broad wavelength range
allowing an estimate of both the normal and pathological tissue composition.
The development and advancement of instrumentation and methods has led
to new scientific applications ranging from the study of cerebral physiology to
cancer patho-physiology. Clinical applications being explored include breast
cancer imaging and diagnosis, stroke detection, brain and muscle
oxygenation monitoring and the diagnosis of peripheral vascular disease and
arthritis

Further improvements in these application areas and others rely on
continued advancement in instrumentation, in the theory of photon migration
through random media, in data analysis and in image reconstruction
algorithms.

This conference provides an interdisciplinary forum for engineers, physicists,
mathematicians, and biomedical scientists and physicians to report on recent
results, improvements, and new approaches and applications for using
diffused light to characterize the structural and functional properties of
tissue.

Contributed papers are solicited concerning, but not limited to, the following
areas:

+ Diffuse optical tomography, topography and imaging

o Diffuse optical spectroscopy

o Diffusing wave spectroscopy and correlation spectroscopy
¢ Advances and optimization in instrumentation

e Image reconstruction algorithms

o Diffuse fluorescence imaging, molecular markers

¢ Phantom studies

¢ Animal studies

e Clinical applications

e Physiological studies using photon migration

e Multi-modality imaging with MRI, ultrasound, or X-Ray



e Brain imaging of cerebral activation

+ Clinical brain imaging of stroke, hemorrhage, oxygenation, etc.
e Breast imaging and spectroscopy

e Muscle physiology

e Tissue oxymetry

o Bone physiology and spectroscopy

Confocal, Multiphoton and Nonlinear Microscopic Imaging
Conference Chair: Tony Wilson, Univ. of Oxford, UK

Program Committee: Eithne McCabe, Trinity College, Ireland; Stefan
Hell, Max-Planck-Inst fur Biophysik Chemie, Germany; Alberto Diaspro,
University of Genoa, Italy; Ernst H. Stelzer, EMBL Heidelberg, Germany;
Boris Vojnovic, Gray Cancer Institute, UK

This conference will explore the rapidly developing field of multidimensional
microscopy, including confocal microscopy and other novel imaging
modalities. Consideration will be given to the characteristics of the overall
system design, as well as to the topics of image formation, image recording,
deconvolution in two, three or more dimensions, and digital methods of
producing and displaying the resulting reconstruction. Recent innovations in
multidimensional microscopy have had a large impact in the biological and
medical fields. It is hoped that the broad range of relevant topics being
presented at this conference will serve to encourage interaction among
instrumentation engineers, computer image analysts and researchers in the
various fields of biomedical and life science application. Papers are invited in
all areas of development and application of confocal and novel optical
microscopies including, but not limited to, the following and related areas:

e High resolution optical imaging on the nanometer scale

¢ Multi-modal spectroscopic analysis in microscopy

¢ Single molecular microscopy and microanalysis

e Micro-optics and MEMS based optical systems for biomedical
diagnosis

+ Novel image contrast enhancement approaches such as SER and
other near-field surface effects

e Fluorescence correlation spectroscopy, single and multiphoton
microscopy

e FRET-FLIM modalities

e Second and third harmonic generation microscopies

e Biomedical instrumentation

e Fast image acquisition

o Time-resolved image acquisition systems



Novel Optical Instrumentation for Biomedical Applications Joint with
CLEO/Europe

Conference Chair: Christian Depeursinge, EPFL, Switzerland

Program Committee: Brahim Lounis, Bordeaux I Univ, France; Georg
Maret, Univ. of Konstanz, Germany; Ernst H. Stelzer, EMBL Heidelberg,
Germany; Benoit Forget, ESPCI, France, Alexander Oraevsky, Fairwway
Medical Technologies, USA

In addition to large, well recognized avenues of biomedical optics for imaging
and diagnostics, a number of "exotic" and highly promising methods are
being explored. These new techniques often take advantage of the cross-
fertilization of two fields (e.g. optics and acoustics) for signal generation or
processing (optics and MRI or optics and echography). Moreover a number of
new ideas are being investigated based on new methodology, physical basis,
instrumental developments and data analysis. This conference is intended to
be a highly interdisciplinary forum of discussion for instrument designers,
sensor builders, experimentalists and applied and fundamental physicists.
Topics for contributions are thus broadly open and include:

e Photoacoustic/optoacoustic imaging and diagnostics

e Photothermal imaging and diagnostics

e Acoustooptic imaging

e Speckle based techniques

e Holography and micro-holography

* Nanoprobes for imaging and diagnostics

 MRI/optical image fusion

o Ultrasound/optical image fusion

 New approaches for photon discrimination in turbid media
* Near-field imaging in two-dimensions and three-dimensions
¢ Novel endoscopic technologies

Photodynamic Therapy
Conference Chair: Hubert van den Bergh , EPFL, Switzerland

Program Committee: Herbert Stepp, Univ. of Munich, Germany; Stanley
Brown, Leeds, United Kingdom; Heyke Diddens, Univ. of Lubeck,
Germany; Giulio Jori, Univ. of Padova, Italy; Tabaya Hassan;
Massachusetts General Hospital, USA

This conference will cover the field of photodynamic therapy and the use of
exogenous agents as optical reporters. In addition to photodynamic therapy,
there has been a recent growth in the development of molecular imaging
techniques that enable functional imaging in proteomics and genomics. The
conference will consider a broad range of topics from the photochemistry and



photobiology exogenous agents to their investigation in vivo and in clinical
studies. Contributed papers are solicited concerning, but not limited to, the
following areas:

o Tissue-targeting or tumor-seeking agents

e Molecular imaging

* New optical reporters for functional imaging

e Biological mechanisms in PDT

e Light delivery modalities/light sources/dosimetry
e Pre-clinical studies and experimental work

¢ Clinical evaluation of the techniques

Therapeutic Laser Applications and Minimally Invasive Laser Treatment
Conference Chair: Alfred Vogel, Medical Laser Ctr. Libeck, Germany

Program Committee: Heyke Diddens, Medical Laser Ctr. Libeck,
Germany;

Martin Frenz, Univ. Bern, Switzerland; Holger Lubatschowski,
Laserzentrum Hannover eV, Germany; Dieter Manstein, Wellman Ctr. of
Photomedicine, USA; Michael Mrochen, ETH Ziirich, Switzerland; Guenther
Paltauf, Karl-Franzens-Univ. Graz, Austria; Rudolf Steiner, Univ. Ulm,
Germany; Ronald Sroka, Ludwig Maximilians-Univ. Minchen, Germany;
Zhenxi Zhang , Xi'an Jiaotong Univ., China

Medical laser application is a broad area for research and development to
improve therapeutic procedures or to open new fields for the medical use of
lasers. New types of lasers are emerging with a different profile of laser-
tissue interactions (ultra short pulsed lasers, fiber lasers, diode lasers, diode
pumped solid state lasers), which can be used to improve selectivity and
specificity of laser radiation. This includes thermal reactions on a "macro"-
scale, e.g. skin smoothing without ablation, and also on a "nano"-scale for
nano-surgery within cells as well as short-pulsed laser applications to treat
soft and hard tissue.

The understanding of biological reactions triggered by laser radiation, using
targeting molecules, natural absorbing sites, or nanoparticles continuously
improves and might be used for non-invasive laser effects. Theoretical
considerations and modeling of laser light perfusion in tissue with consequent
energy transfer and tissue interactions have been improved to build up a
solid basis for therapy planning. This conference will provide an
interdisciplinary forum for scientists, engineers and research-oriented
medical specialists to discuss the progress in all these topics and also the
actual medical needs where hopefully the laser can play an important role.

Contributed papers are solicited concerning, but not limited to, the following
topics:



Photo-biological and photo-chemical reactions
Photo-thermal and photo-mechanical tissue reactions
Modeling of laser-tissue interactions

Cellular micro- and nano-effects of laser radiation
Laser-induced microdissection and catapulting of cells
Tissue ablation and cutting with short and ultra-short laser pulses
Hard tissue ablation

Antimicrobial PDT

Cellular mechanisms of low power laser therapy
Minimally invasive laser surgery

Progress in therapeutic laser applications



Plenary Speaker

SuP1, Molecular Imaging: From Mouse to Man, C. Bremer,; Dept.
of Clinical Radiology, UKM, Germany

Tutorial Speaker

WD1, Multiphoton Tomography and Nanoprocessing of
Biological Targets with Near-Infrared Femtosecond Laser Pulses,
Karsten Koenig,; Fraunhofer Inst. of Biomedical Technology (IBMT),
Germany

Invited Speakers

SuAl, Molecular Imaging of Rheumatoid Arthritis, Andreas
Wunder; Univ. of Regensburg, Germany

SuA2, Molecular Imaging of Apoptosis, Eyk Schellenberger;
Humboldt Univ., Germany

SuB4, Theory Concerning the Ablation of Corneal Tissue with
Large-Area, 193-nm Excimer Laser Beams, Charles R. Munnerlyn, Mark
E. Arnoldussen, Audrey L. Munnerlyn, Benjamin A. Logan; VISX, Inc., USA

SuC1, Fluorescence Lifetime Based Tomography for Turbid
Media, Anand T. Kumar, Brian J. Bacskai, Jesse Skoch, David A. Boas,
Andrew K. Dunn; Massachusetts General Hospital, USA

MB1, Selective Permeabilization of Cells by Laser Irradiated
Gold Nano Particles, Gereon K. Huettmann®, Marco Bever!, Ramtin
Rahmanzadeh?, Johannes Geerdes?, Cuiping Yao>?, Elmar EndF; Inst. of
Biomedical Optics, Univ. of Luebeck, Germany, *Res. Ctr. Borstel, Germany,
’Key Lab of Biomedical Information Engineering of Ministry of Education,
Xi‘an Jitotong Univ., China, “Inst. of Biomedical Engineering, School of Life
Science and Technology, Xi'an Jitotong Univ., China, *Inst. of Molecular
Medicine and Experimental Immunology, Univ. Bonn, Germany

MB7, Femtosecond Laser Manipulation of Subcellular Organelles
in Living Cells, Wataru Watanabe, Timoko Shimada, Kazuyoshi Itoh,
Sachihiro Matsunaga, Kiichi Fukui; Osaka Univ., Japan

MB8, Nerve Regeneration Following Femtosecond Laser Nano-
Axotomy, Mehmet F. Yanik®, Hulusi Cinar?, Hediye Nese Cinar?, Andrew D.
Chisholm?, Yishi Jin*>, Adela Ben-Yakar®; 'Stanford Univ., USA, *Univ. of



California at Santa Cruz, USA, *Howard Hughes Medical Inst., USA, *Univ.
of Texas at Austin, USA

MG1, 3-D High-Resolution Optical Imaging of Cortical
Activation: Vascular Compartment Separation Using Spatio-
Temporal Constraints and Priors, Elizabeth M. Hillman, Anna Devor,
Andrew K. Dunn, David A. Boas, Massachusetts General Hospital, USA

TuAl, Pre-Treatment Dosimetry for Interstitial Photodynamic
Therapy, Ann Johansson, Jonas Hjelm, Andreas Eriksson, Stefan
Andersson-Engels; Lund Inst. of Technology, Sweden

TuC1, Spectroscopy: Development of Clinical Applications for
Breast Cancer Diagnosis, Maryann Fitzmaurice®, Nancy Wang®, Nina
Klein®, Robert Shenk®, Joanne Woletz?, David Hickes?, Joseph P. Crowe?,
Abigail S. Haka®, Zoya Volynskaya®, Jason T. Motz>, Joseph A. Gardecki’,
Jonathon Nazemi®, Ramachandra R. Dasari®, Michael S. Feld®; Univ.
Hospitals of Cleveland and Case Western Reserve Univ., USA, ?Cleveland
Clinic Foundation, USA, *MIT, USA

TuF1, ALA-PpIX Fluorescence and MR Spectroscopy in
Connection with Stereotactic Biopsy of Human Glioblastomas, Stefan
Andersson-Engels1, Sara P8lssonl, Erik-Olof Backlund2, Patrik Sturnegk2,
Peter Lundberg2, Orjan Smedby?2, Katarina Svanberg3, Ola Eriksson2,
Karin Wérdell2; 1Lund Inst. of Technology, Sweden, 2Linképing Univ.
Hospital, Sweden, 3Lund Univ. Hospital, Sweden

WA1, A Spatial-Temporal Comparison of fMRI and NIRS
Hemodynamic Responses to Motor Stimuli in Adult Humans,
Theodore J. Huppert, Rick D. Hoge, Maria A. Franceschini, David A. Boas;
Massachusetts General Hospital, USA

WB1, In vivo Detection of Pre-Cancerous Changes in Barrett's
Esophagus Using Elastic Scattering Spectroscopy (ESS), Benjamin R.
Clark1, Kristie Johnson1, Gary D. Mackenzie®, Marco R. Novelli*, Chelliah R.
Selvasekar®, Sally M. Thorpe’, Irving J. Bigio?, Steven G. Brown®, Laurence
B. Lovat'; 'Natl. Medical Laser Ctr., Univ. College London, United Kingdom,
’Dept. of Biomedical Engineering, Boston Univ., USA

WE1, Monitoring of Radiation Therapy Response of Head and
Neck Tumors by Non-Invasive Optical Blood Flow Measurements, ,
Ulas Sunar, H. Quon, J. Zhang, J. Du, T. Durduran, C. Zhou, G. Yu, A.
Kilger, R. Lustig, L. Loevner, S. Nioka, A. G. Yodh, B. Chance; Univ. of
Pennsylvania, USA



ThB1, Computer Aided Visualizations of 3-Dimensional Light
Distributions in Tissues for Quantitative Optical Diagnostics, Karthik
Vishwanath, Mary-Ann Mycek,; Univ. of Michigan, USA

ThE1l, Comparison of Time-Resolved Autofluorescence in the
Eye-Ground of Healthy Subjects and Patients Suffering from Age-
Related Maculer Degeneration, Dietrich Schweitzer, Frank Schweitzer,
Martin Hammer, Stefan Schenke, Sandra Richter; Experimental
Ophthalmology, Univ. of Jena, Germany



ECBO Agenda of Sessions

On This Page:

Sunday, June 12, 2005

Monday, June 13, 2005

Tuesday, June 14, 2005

Wednesday, June 15, 2005

Thursday, June 16, 2005

Sunday, June 12, 2005

Time

1:30 PM - 2:30 PM

2:30 PM - 4:00 PM

4:30 PM - 6:30 PM

4:30 PM - 6:30 PM

4:30 PM - 6:00 PM

Event/Location

SuP, ECBO Plenary
Room 5

SuA, In vivo Applications and Targeted
Probes
Room 5

SuB, Ophthalmic Laser Applications
Room 3

SuC, New Technologies
Room 5

SuD, Imaging Tools I: Hybrid Methods
Room 11

Monday, June 13, 2005

Time Event/Location
10:30 AM - MA, Retinal Imaging and Ophthalmic
12:30 PM Applications
Room 5
1:30 PM - 4:00 MB, Cell Surgery and Cellular Effects
PM Room 3
1:30 PM - 4:00 MC, New Light Sources, Technologies, and
PM Signal Postprocessing
Room 5

1:30 PM - 4:15 MD, Imaging Tools II: Microscopy
PM Room 11



4:30 PM - 6:00 ME, Tissue Surgery
PM Room 3

4:30 PM - 6:00 MF, Polarization Sensitive OCT
PM Room 5

4:30 PM - 6:00 MG, Imaging Tools III
PM Room 11

Tuesday, June 14, 2005

Time Event/Location

8:30 AM - 10:00 TuA, Applications, Dosimetry, Preclinical
AM Room 3

8:30 AM - 10:00 TuB, Clinical and Biomedical Applications
AM Room 5

8:30 AM - 10:00 TuC, Raman Spectroscopy for Clinical
AM Diagnostics
Room 11

11:30 AM - 12:30 TuD, Clinical Diagnosis and Therapy
PM Room 3

11:30 AM - 12:30 TuE, Tissue Optics and Contrast Agents
PM Room 5

2:00 PM - 3:30 PM TuF, Optical Spectroscopy: In vivo Human
Studies
Room 3

2:00 PM - 3:30 PM TuG, New Developments in Technology
Room 5

4:00 PM - 5:30 PM TuH, Poster Session
Foyer ICM

Wednesday, June 15, 2005

Time Event/Location
8:30 AM - WA, Functional Optical Imaging of the Brain I
10:00 AM Room 3
8:30 AM - WB, Tissue Diagnostics by Optical Absorption and
10:00 AM Scattering

Room 5
8:30 AM - WC, Methods and Instruments I

10:00 AM Room 11

11:30 AM - WD, ECBO Tutorial
12:30 PM Room 5



WE, Functional Characterization and Monitoring of
Malignant and Normal Tissues
Room 3

WF, Confocal, Multiphoton and Biomedical
Applications
Room 5

WG, Methods and Instruments II
Room 11

WH, Functional Optical Imaging of the Brain II
Room 3

WI, Optical Biosensing Methods and Assays
Room 5

Thursday, June 16, 2005

Time

8:30 AM -
10:00 AM

8:30 AM -
10:00 AM

8:30 AM -
10:00 AM

10:30 AM -
12:30 PM

10:30 AM -
12:30 PM

10:30 AM -
12:30 PM

Event/Location

ThA, Diffuse Spectroscopy and Fluorescence
Tomography

Room 3

ThB, Modeling for Quantitative Tissue

Spectroscopy and Imaging
Room 5

ThC, New Instrument and Imaging Methods
Room 11

ThD, Photon Migration Theory
Room 3

ThE, Static and Dynamic Biological Fluorescence
Sensing
Room 5

ThF, Fluorescence, FLIM and Nonlinear
Microscopy
Room 11



Wednesday, 15 June, 2005

ROOM 3

8:30 a.m.—10:00 a.m.

WA  Functional Optical Imaging of the
Brain I

Rainer Macdonald; PTB Berlin, Germany,
Presider

WAL « 8:30 a.m. L _Invited

A Spatial-Temporal Comparison of fMRI and
NIRS Hemodynamic Responses to Motor Stimuli
in Adult Humans, Theodore J. Huppert, Rick D.
Hoge, Maria A. Franceschini, David A. Boas;
Massachusetts General Hospital, USA. We use
forward matrices obtained through Monte Carlo
simulations to predict the NIRS source-detector
based time-courses from the fMRI signal. We
report a spatial correlation of R = 0.73 between the
NIRS and BOLD signals.

WA2 +9:00 a.m.

3-D Optical Tomography of the Neonatal Brain,
Adam Gibson, Nicholas Everdell, Roza Yusof,
Gilberto Branco, David Jennions, Jeremy Hebden,
Topun Austin, Judith Meek, John Wyatt, Martin
Schweiger, Simon Arridge; Univ. College London,
UK. Optical tomography images are presented
from twins, one of whom had an intraventricular
haemorrhage, shown as an increase in blood
volume and decrease in oxygenation, and the other
was anatomically normal, shown as symmetrical
images.

WA3-+9:15 a.m.

System for the Measurement of Blood Flow and
Oxygenation in Tissue Applied to Neurovascular
Coupling in Brain, Matthias Kohl-Bareis!, Roland
Guertler!, Ute Lindauer?, Christoph Leithner?, Heike
Sellien?, Georg Royl?, Ulrich Dirnagl?; tUniv. of
Applied Sciences Koblenz, RheinAhrCampus
Remagen, Germany, 2Experimental Neurology,
Humboldt-Univ. Berlin, Germany. A system for the
simultaneous measurement of blood oxygenation
and blood flow is designed and applied to the
investigation of neurovascular coupling in rat
following somatosensory stimulation during
normal or hyperbaric hyperoxygenation.

ROOM 5

8:30 a.m.—10:00 a.m.

WB - Tissue Diagnostics by Optical
Absorption and Scattering

Georges Wagnieres; EPFL, Switzerland,
Presider

WBI-830am.  <@RIE

In vivo Detection of Pre-Cancerous Changes in
Barrett’s Esophagus Using Elastic Scattering
Spectroscopy (ESS), Benjamin R. Clark?, Kristie
Johnsont?, Gary D. Mackenzie!, Marco R. Novellit,
Chelliah R. Selvasekar?, Sally M. Thorpe?, Irving J.
Bigio?, Steven G. Brown?, Laurence B. Lovat’; *Natl.

Medical Laser Ctr., Univ. College London, UK, 2Dept.

of Biomedical Engineering, Boston Univ., USA. We
present the results of a clinical study using ESS to
detect pre-cancerous changes in the esophagus. We
focus on the use of novel statistical techniques and
the clinical benefits this technique provides.

WB2+9:00 a.m.

Elastic Scattering Spectroscopy for Detection of
Sentinel Lymph Node Metastases in Breast
Carcinoma, Dennis W. Chicken?, Andrew C. Lee?,
Kristie Johnson?, Benjamin R. Clarke!, Mary Falzon?,
Irving J. Bigio®, Stephen G. Bown?, Mohammed R.
Keshtgar*; *Natl. Medical Laser Ctr., UK, 2Dept. of
Histopathology, Univ. College London, UK, *Dept. of
Biomedical Engineering, Boston Univ., USA, “Dept.
of Surgery, Univ. College London, UK. Sentinel node
biopsy is the new standard for lymphatic staging of
breast carcinoma. Elastic scattering spectroscopy
offers the potential for near-instantaneous
detection of sentinel node metastases with an
accuracy approaching that of existing pathological
techniques.

WB3+9:15a.m.

Diffuse Reflectance Spectroscopy of Human Skin
Lesions, Monica Cordo?, Jose Ramon Sendra’,
Agustin Viera?, Sonnia M. Lopez-Silvat; Inst. for
Applied Microelectronics, Univ. of Las Palmas de
Gran Canaria, Spain, 2Dermocanarias Medico-
Quirurgica, S. L., Spain. We have applied VIS-NIR
diffuse reflectance spectroscopy to study different
human skin lesions. A new set of features has been
derived through the analysis of their spectra to
discriminate among melanocytic and non-
melanocytic lesions.

ROOM 11

8:30 a.m.—10:00 a.m.
WC » Methods and Instruments I
Claude Boccara; ESPCI, France, Presider

WCI1 + 8:30 a.m.

Measurements of Human Motor and Visual
Activities with Diffusing-Wave Spectroscopy, Jun
Li%, Gregor Dietsche?, Sergey E. Skipetrov?, Georg
Maret?, Brigitte Rockstroh', Thomas Elbert*, Thomas
Gisler!; *Univ. Konstanz, Germany, 2Lab de Physique
et Modélisation des Milieux Condensés/CNRS, Univ.
Joseph Fourier, France. Diffusion coefficients in the
human sensorimotor and visual cortices were
measured using diffusing-wave spectroscopy.
Motor and visual activation leads to increases of
the diffusion coefficients in the respective cortical
areas over the values at rest.

WC2 - 8:45 a.m.

The Improvement of the 3-D Reconstruction
Uniformity Using Depth-Adaptive
Regularization in the Diffuse Optical
Tomography (DOT), Reiko Endoh, Mamiko Fujii,
Kiyoshi Nakayama; Dept. of Electrical and
Electronics Engineering, Sophia Univ., Japan. We
study DOT using 2-D CW source-detector arrays,
aiming at the real-time imaging of the redox state
change with the brain activity, and demonstrated
the improvement of the 3-D reconstruction using
depth-adaptive regularization.

WC3 +9:00 a.m.

Assessment of Non-Specific Dyes for Early
Detection of Arthritis, Bernd Ebert?, Diethard
Petzelt!, Jan Voigt?, Rainer Macdonald*, Thomas
Fischer?, Ines Wojner?, Dorothee V. Stieglitz?, Kai-
Geerd A. Hermann?, Matthias Taupitz?, Bernd
Hamm?, Kai Licha®, Michael Schirner?, \Veit Krenn®;
Physikalisch-Technische Bundesanstalt, Germany,
?Dept. of Radiology, Charité Campus Mitte,
Medizinische Fakultat der Humboldt-Univ. zu
Berlin, Germany, Schering AG, Res. Labs, Germany,
“Dept. of Pathology, Charité Campus Mitte,
Medizinische Fakult&t der Humboldt-Univ. zu
Berlin, Germany. Fluorescence imaging in the near
infrared spectral range following intravenous
administration of non-specific contrast agents
revealed that fluorescence intensity is enhanced in
inflammatory joints. First examples for imaging of
human hands are given.

WC4+9:15 a.m.

Optical Traps Array for Lab-on-a-Chip
Applications, Gerben C. Boer, Johann Rohner,
Fabrice Merenda, Guy Delacrétaz, Robert Johann,
René P. Salathé; EPFL, Ecole Polytechnique Fédérale
de Lausanne, Switzerland. We present a set-up that
combines an optical trap array produced by four
independent lasers with a pressure controlled
PDMS micro-fluidic system. Using different
colored solutions and fluorescence detection,
potentials for biochemical applications are
demonstrated.
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WA4 +9:30 a.m.

Improvements in Brain Activation Detection
Using Time-Resolved Diffuse Optical Means,
Bruno Montcel, Renee Chabrier, Patrick Poulet; Inst.
de Physique Biologique, France. MRI-based models
and diffusion theory FEM simulations suggest that
cortical activation detection could be improved by
time-resolved NIR methods. Experiments
conducted with an MCP-PMT-, TCSPC-based
apparatus on the motor cortex confirm this
hypothesis.

WAS «9:45 a.m.

A Time-Domain NIR Brain Imager Applied in
Functional Stimulation Experiments, Heidrun
Wabnitz, Michael Moeller, Adam Liebert*?, Alfred
Walter?, Rainer Macdonald?, Hellmuth Obrig?, Jens
Steinbrink®, Rainer Erdmann?, Olaf Raitza®;
*Physikalisch-Technische Bundesanstalt, Germany,
2Inst. of Biocybernetics and Biomedical Engineering,
Poland, *Dept. of Neurology, Charité, Humboldt
Univ., Germany, “PicoQuant, Germany, SLOPTEK
Glasfasertechnik, Germany. We present our
prototype of a 3-wavelength time-domain brain
imager. The instrument was tested on
inhomogeneous phantoms. Various functional
stimulation experiments on adults demonstrate its
ability to combine lateral resolution with depth
selectivity.

10:00 a.m.—10:30 a.m.
Coffee Break

ROOM 5

WB4 -+ 9:30 a.m.

Automated Histopathology through High
Throughput Fourier Transform Infrared
Spectroscopic Imaging, Rohit Bhargava, Stephen
M. Hewitt, Ira W. Levin; NIH, USA. By coupling
high throughput Fourier transform infrared
(FTIR) spectroscopic imaging, varied and large
scale tissue sampling and statistical pattern
recognition of vibrational spectra, we demonstrate
the histopathologic characterization of human
prostate biopsies.

WB5 +9:45 a.m.

Transcranial Imaging of Intrinsic Optical Signal
in Cold-Injured Brain in Rats, Yoshinori Ueda’,
Shunichi Sato?, Hiroshi Ashida?, Hidetoshi
Ooigawa®, Hiroshi Nawashiro®, Katsuji Shima®,
Daizoh Saitoh?, Yoshiaki Okada*, Minoru Obara;
Dept. of Electronics and Electrical Engineering, Keio
Univ., Japan, ?Div. of Biomedical Information
Sciences, Natl. Defense Medical College Res. Inst.,
Japan, ®Dept. of Neurosurgery, Natl. Defense Medical
College, Japan, “Dept. of Traumatology and Critical
Care Medicine, Natl. Defense Medical College,
Japan. Intrinsic optical signal imaging may be
useful not only for monitoring of brain function
but also for diagnosis of brain injuries and
diseases. We attempted transcranial imaging of 10S
in cold-injured brain in rats.

10:00 a.m.—10:30 a.m.
Coffee Break

ROOM 11

WC5 +9:30 a.m.

Multiple Optical Traps Based on Micro-Lenses
Arrays, Fabrice Merenda?, Johann Rohner?, Gerben
C. Boer?, Guy Delacrétaz*, Toralf Scharf?, René P.
Salathé?; *Ecole Polytechnique Fédérale de Lausanne,
Switzerland, 2Uni. of Neuchatel, Switzerland. We
demonstrate a method to generate arrays of 3-D-
traps by using micro-lenses arrays and a high NA
microscope objective. We measured trapping
strengths of 3.5 pN with a 19 traps array for

2-5 pum beads.

WC6 * 9:45 a.m.

Beam Shaping for Large Assemblies of Optical
Traps, Johann Rohner, Jean-Marc Fournier, René-P.
Salathé, Robert Johann, Pierre Jacquot; EPFL,
Switzerland. Large number of optical traps can be
generated through interference of one or several
laser beams. Various types of multiple optical
tweezers are implemented in microfluidic channels,
aiming towards lab-on-chip experiments.

10:00 a.m.—10:30 a.m.
Coffee Break

11:30 a.m.—12:30 p.m.
WD « ECBO Tutorial

WDI- 11:30 am.

Multiphoton Tomography and Nanoprocessing
of Biological Targets with Near-Infrared
Femtosecond Laser Pulses, Karsten Koenig;
Fraunhofer Inst. of Biomedical Technology (IBMT),
Germany. Picojoule MHz laser pulses have been
used to perform 4-D imaging (2-photon
fluorescence, SHG) with high sub-micron spatial
and picosecond temporal resolution. Precise sub-
100 nm cutting and drilling effects can be realized
at TW/cm? intensities.

12:30 p.m.—2:00 p.m.
Lunch Break
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2:00 p.m.—4:00 p.m.

WE ¢ Functional Characterization and
Monitoring of Malignant and Normal
Tissues

Paola Taroni; Dept. of Physics, Politecnico di
Milano, Italy, Presider

WEI » 2:00 p.m. L [nvited J

Monitoring of Radiation Therapy Response of
Head and Neck Tumors by Non-Invasive Optical
Blood Flow Measurements, Ulas Sunar, H. Quon,
J. Zhang, J. Du, T. Durduran, C. Zhou, G. Yu, A.
Kilger, R. Lustig, L. Loevner, S. Nioka, A. G. Yodh, B.
Chance; Univ. of Pennsylvania, USA. Here we show
the usefulness of optical blood flow for predicting
early tumor response to radiation therapy in
patients with head and neck tumors. The results
suggest a correlation between flow changes with
clinical outcome.

WE2 ¢ 2:30 p.m.

Improved Depth Localization and
Characterization of Breast Lesions Employing a
Multi-Channel Scanning Optical Time Domain
Mammograph, Michael Moeller!, Heidrun
Wabnitz*, Dirk Grosenick?, Rainer Macdonald®,
Thomas Moesta?, Herbert Rinneberg; *Physikalisch-
Technische Bundesanstalt, Germany, 2Robert-
Roessle-Klinik, Charité, Universitatsmedizin Berlin,
Germany. We present patient measurements
employing a scanning time-resolved optical
mammograph for breast cancer detection featuring
an extended wavelength range for enhanced
spectroscopic information and six off-axis
channels for improved depth localisation.

WES3 ¢ 2:45 p.m.

MRI-Guided Near-Infrared Tomography of the
Breast to Quantify Hemoglobin, Oxygen
Saturation, Water and Particle Density in vivo,
Brian W. Pogue?, Ben Brooksby?, Subhadra
Srinivasan?, Xin Wangt, Shudong Jiang*, Hamid
Dehghani?, Keith D. Paulsen?, John Weaver?,
Christine Kogel?, Steven P. Poplack? ‘Dartmouth
College, USA, ?Dartmouth Medical School, USA.
The fibroglandular and adiopose tissue boundary
was used to segment MR breast images to enhance
the reconstruction of NIR parameters. Absolute
images of hemoglobin, oxygen saturation, water,
scattering particle size and density were recovered.

ROOM 5

2:00 p.m.—4:00 p.m.

WE ¢ Confocal, Multiphoton and
Biomedical Applications

Wolfgang Becker; Becker & Hickl GmbH,
Germany, Presider

WEF1+2:00 p.m.

In situ Multiphoton Microscopy for Monitoring
Femtosecond Laser Eye Surgery in the Human
Cornea and Sclera, Karsten Plamann?, Olivier
Albert!, Damien Giulierit, David Donate?, Frank
May?, Jean-Marie Giraud*, Jean-Marc Legeais®; Lab
d’Optique Appliquée, France, 2Service
d’Ophtalmologie, Hopital Edouard Hériot, France,
3Service d’Ophtalmologie, Hopital d’Instruction des
Armées Legouest, France, Service d’Ophtalmologie,
Hopital d’Instruction des Armées du Val de Grace,
France, °Lab Biotechnologie et CEil, Service
d’Ophtalmologie, Hopital Hotel Dieu, France. We
present a multiphoton imaging system mounted
on a microsurgery experimental set-up using a
Nd:glass femtosecond laser permitting to induce
laser incisions in human cornea and sclera and to
perform nonlinear imaging during the
intervention.

WEF2+2:15 p.m.

Multiphoton Imaging of an in vitro Ovarian
Tissue Model, Nathaniel D. Kirkpatrick, Molly
Brewer, Urs Utzinger; Univ. of Arizona, USA. In
order to understand the distribution of
endogenous fluorescence in the ovary, ovarian
biopsies were maintained with a viable tissue
imaging system and characterized with
multiphoton imaging. Tissue images provided
correlative data for spectroscopic measurements.

WE3 ¢ 2:30 p.m.

In vivo Two Photon Microscopic Study of Short
Term Effects of Microbeam Radiation Therapy on
the Micorvasculature in Healthy Mouse Brain,
Pascale Verant!, Raphael Serduc?, Regine Farion?,
Chantal Remy?, Boudewijn Van Der Sanden?, Jean-
Claude Vial*, Elke Brauer?, Alberto Bravin?, Jean
Laissue?, Hans Blattman®; !Lab de Spectrometrie
Physique, France, 2INSERM U594, France,
3European Synchrotron Facility, France, “Univ. of
Bern, Switzerland, *Paul Scherrer Inst., Switzerland.
The effects of spatial fractionation of high X-Ray
doses on mouse brain microvasculature were
studied by two-photon microscopy. No breakdown
of the BBB was observed at 312Gy which would
make it appropriate for glioma treatments.

‘WF4 - 2:45 p.m.

2-Photon Laser Scanning Microscopy on Native
Cartilage, J6rg Martini*, Katja Ténsing*, Dario
Anselmettit, Kristin Kirchhof?, Ronald Schade?, Klaus
Liefeith?, Veronika Kunert®, Korinna Hinterkeuser?,
Volker Andresen*, Heinrich Spiecker*; *Bielefeld
Univ., Germany, 2IBA e.V., Germany, 3Verigen AG,
Germany, “LaVision BioTec GmbH, Germany.
Hyalin cartilage was investigated with 2-photon
laser scanning microscope . NIR-2-photon-
excitation and a specialized long distance objective
lens allowed for autofluorescence and SHG
measurements of the extracellular matrix up to 400
pm inside the sample.

ROOM 11

2:00 p.m.—4:00 p.m.
WG * Methods and Instruments II
Jens Steinbrink; Charite, Germany, Presider

WG1 + 2:00 p.m.

Multimodal, Multiplex, Raman Spectroscopy of
Alcohol in Diffuse, Fluorescent Media, Scott T.
McCain, Michael E. Gehm, Yangia Wang, Nikos P.
Pitsianis, Michael E. Sullivan, David J. Brady; Duke
Univ., USA. Optical diagnostics in biological
materials are hindered by fluorescence and
scattering. We have developed a multimodal,
multiplex, coded-aperture Raman spectrometer to
detect alcohol in a lipid tissue phantom solution.

WG2 -+ 2:15 p.m.

Cost-Efficient THz-Resonators for Label-Free
Detection of DNA Hybridization, Michael Nagel,
Heinrich Kurz; RWTH Aachen Univ., Germany.
THz-technology provides new ground for label-
free detection of biomolecules by taking advantage
of existing hybridization techniques. Recent
developments for label-free analysis of genetic
material with femtomol-sensitivity using
integrated functionalized THz sensors are
presented.

WG3 +2:30 p.m.

Vapor-Phase Infrared Spectroscopy on Solid
Organic Compounds with a Pulsed Resonant
Photoacoustic Detection Scheme, Richard
Bartlome, Cornelia Fischer, Markus W. Sigrist; Inst.
of Quantum Electronics, Switzerland. We present
first vapor-phase infrared spectra of solid organic
compounds recorded with an optical parametric
generator-based photoacoustic spectrometer.
Emphasis is put on doping substances as used by
athletes in sports.

WG4 » 2:45 p.m.

Optical Fiber Sensor for Allergen Detection,
Bendoula Ryad?, B. Wacogne?, R. Giust!, R. Ryad?, P.
Sandozt, T. Gharbi*; Dept. LOPMD, Inst. Femto-St,
France, ?Dept. LPMO, Inst. Femto-St, France. The
sensor is dedicated to the detection of allergens. We
use a biochemical reaction in the vicinity of the
core of an optical fiber which modifies the
propagation conditions of optical wave by
evanescent coupling.
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WEA4 + 3:00 p.m.
Muscle Oxygenation during Exercise under
Hypoxic Conditions Assessed by Spatial-Resolved
Broadband NIR Spectroscopy, Dmitri Geraskin®,
Petra Platen?, Julia Franke?, Christiane Andre?,
Wilhelm Bloch?, Matthias Kohl-Bareis*;
*RheinAhrCampus Remagen, Univ. of Applied
Sciences Koblenz, Germany, 2Inst. of Cardiology and
Sports Medicine, German Sport Univ., Germany.
Broad-band spatially resolved spectroscopy is used
for the analysis of muscle oxygenation during an
incremental exercise under hypoxic oxygen
conditions (0, 2000 and 4000 m altitude above sea
level).

WES5 ¢ 3:15 p.m.

Experimental Assessment of Analytical Models
for Estimating Tumor Optical Properties in Laser
Pulse Mammography, Dirk Grosenick®, Bernhard
Wassermann?, Rainer Macdonald?, Herbert
Rinneberg?, Alessandro Torricelli?, Lorenzo Spinelli?,
Rinaldo Cubeddu?; *Physikalisch-Technische
Bundesanstalt, Germany, 2Politecnico di Milano,
Italy. We used different analytical models (photon
density waves, perturbation theory) to analyze
optical properties of spherical objects embedded in
scattering media. The models were assessed based
on phantom experiments and on finite element
calculations.

WE6 * 3:30 p.m.
Diffuse Optical Tomography with Spectral
Constraints, Alper Corlu?, Turgut Durduran?,
Regine Choe?, Kijoon Lee?, Martin Schweiger?,
Elizabeth M. C. Hillman?, Simon R. Arridge?, Arjun
G. Yodh?; *Univ. of Pennsylvania, USA, 2Univ.
College London, UK, Massachusetts General
Hospital, Harvard Medical School, USA. We derive
conditions for unique and simultaneous recovery
of chromophore concentrations and scatterering
coefficients in multi-spectral continuous wave
diffuse optical tomography. We introduce and
demonstrate a general methodology for choosing
those wavelengths.

WE7 ¢ 3:45 p.m.

NIR Image Reconstruction Using a Single-
Rotating-Source/Detector Scanning Device, Min-
Chun Pan?, Chien-Hong Chengt, Wei-Hua Huang?,
Ching-Shiow Tseng!, Min-Cheng Pan?; Dept. of
Mechanical Engineering, Natl. Central Univ.,
Taiwan Republic of China, 2Dept. of Computer
Science and Information Engineering, Tung-Nan
Inst. of Technology, Taiwan Republic of China. The
study aims at developing an NIR tomography
system using a single rotating-source/detector
scanning device associated with an image
reconstruction scheme. It is validated by a
hemoglobin phantom inserted by another different
volume density one.

4:00 p.m.—4:30 p.m.
Coffee Break

ROOM 5

WE5 « 3:00 p.m.

Use of Optical Clearing Agents in Human Dermis
Imaging by Two Photon Microscopy, Riccardo
Cicchit, Francesco S. Pavone!, Daniela Massit, David
D. Sampson?; *Univ. of Florence, Italy, 2Univ. of
Western Australia, Australia. We investigate the
application of optical clearing agents to improve
the image contrast in two-photon microscopy of
human dermis. Results obtained with glycerol,
propylene glycol and glucose in aqueous solution
are presented.

WEF6 ¢ 3:15 p.m.

Microscopic Characterization of Bacteria-Hard
Tissue Interaction, Saji George, Anil Kishen; Natl.
Univ. of Singapore, Singapore. Present study
describes different microscopic techniques used in
the characterization of Enterococcus faecalis
biofilm and its interaction with dentine which is a
mineralized hard tissue.

WE7 -« 3:30 p.m.

Experimental and Theoretical Investigation of a
Femtosecond Laser Pulse Scattering in Dense
Turbid Media, Alexey I. Korytin, Ekaterina A.
Sergeeva; Inst. of Applied Physics of the RAS, Russian
Federation. Temporal structure of femtosecond
laser pulse upon its scattering in dense turbid
medium is studied experimentally and
theoretically. The experimental data obtained by
noncollinear second harmonic generation are in
good agreement with the analytical results.

WES ¢ 3:45 p.m.

Fiber Optic Reflectance Confocal Imaging: In vivo
Detection of Cervical Dysplasia, Kristen D. Carlson?,
Kung-Bin Sung?, Brette L. Luck®, Michael R. Descour?,
Michele Follen®, Rebecca R. Richards-Kortum?; *Univ.
of Texas at Austin, USA, 2Univ. of Arizona, USA,
3Univ. of Texas M. D. Anderson Cancer Ctr., USA. In
vivo cellular and nuclear morphologic information
could improve detection of epithelial pre-cancer and
cancer. We present in vivo images of normal and
dysplastic human cervical tissue obtained using a
fiber optic reflectance confocal microscope.

4:00 p.m.—4:30 p.m.
Coffee Break

ROOM 11

WGS5 « 3:00 p.m.

A Single Photon Spectrometer for Biomedical
Application, Salvatore Tudisco; INFN-LNS &
DMFCI Catania Univ., Italy. A monolithic micro-
device, capable of measuring simultaneously time
distribution and the photons spectrum coming
from a weak source like Delayed Luminescence of
biological systems. Two innovative construction
aspects: Deep Lithography with Particles and SPAD
detectors.

WG6 + 3:15 p.m.

Respiratory Monitoring Using Fibre Long Period
Grating Sensors, Thomas Allsop*, R. Reveest, D. J.
Webb?, I. Bennion?, T. Earthrowl*, B. Jones!, M.
Miller?; *Aston Univ., UK, 2Univ. of Birmingham,
UK. We demonstrate the use of a series of in-line
fibre long period grating curvature sensors on a
garment, used to monitor the thoracic and
abdominal volumetric tidal movements of a
human subject.

WG?7 « 3:30 p.m.

Development of a Novel Real-Time PCR Machine,
Ping-Hei Chen?, Da-Sheng Lee?, Jui-Hung Chien?,
Meng-Hsun Wu?; *Dept. of Mechanical Engineering,
Natl. Taiwan Univ., Taiwan Republic of China,
2Dept. of Air Conditioning and Refrigeration, Natl.
Taipei Univ. of Technology, Taiwan Republic of
China. A Real-Time PCR machine with
fluorescence spectrometer and thermal cycler was
built to perform DNA quantification. Besides, an
analytical model was developed for predicting
fluorescence. This scheme is as accurate as the
commercial quantification system.

WGS * 3:45 p.m.

GaSb-Based Infrared Diode Lasers for
Biomedical Applications, Axel Huelsmann, Marcel
Rattunde, Eva Geerlings, Gudrun Kaufel, Johannes
Schmitz, Joachim Wagner; Fraunhofer - IAF,
Germany. GaSh lasers cover the absorption band of
water in human tissue as well as the transmission
window through human skin. Tuneable diode
lasers are ideally suited for non-invasive
diagnostics based on multiple-wavelength
densitometry.

4:00 p.m.—4:30 p.m.
Coffee Break
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4:30 p.m.—6:00 p.m.

WH « Functional Optical Imaging of the
Brain II

Adam Gibson; Univ. of College London, UK,
Presider

WHI1 - 4:30 p.m.

Diffuse Optical Measurements of Cerebral Blood
Flow, Oxygenation and Oxygen Metabolism in
Adult Brain, Turgut Durduran, Guogiang Yu, Mark
G. Burnett, Chao Zhou, Jiongjiong Wang, John A.
Detre, Joel H. Greenberg, Arjun G. Yodh; Univ. of
Pennsylvania, USA. We have developed diffuse
optical and correlation spectroscopies to measure
the oxygenation, volume and blood flow in adult
brain during hypercapnia and sensorimotor
stimulation allowing calculation of the metabolic
rate of oxygen using all-optical methods.

WH2 + 4:45 p.m.

Non-Invasive Detection of Fluorescence from
Exogenous Chromophores in the Adult Human
Brain, Adam Liebert*?, Heidrun Wabnitz?, Michael
Moeller?, Rainer Macdonald?, Jens Steinbrink?,
Hellmuth Obrig?, Rainer Erdmann?; *Inst. of
Biocybernetics and Biomedical Engineering, Poland,
2Physikalisch-Technische Bundesanstalt, Germany,
3Dept. of Neurology, Charité, Humboldt Univ.,
Germany, “PicoQuant, Germany. \We report on non-
invasive excitation and detection of fluorescence of
a dye inside the adult human brain. The ICG bolus
passage in the brain was monitored by time-
resolved fluorescence detection following amplified
ps laser excitation.

‘WH3 ¢ 5:00 p.m.

Discrimination between Superficial and Cerebral
Signals during Functional Brain Imaging with a
Time-Gated System, Juliette J. Selb, Elizabeth M.
Hillman, Danny K. Joseph, David A. Boas;
Massachusetts General Hospital, USA. We present a
time-gated system for functional brain imaging.
For all detectors, simultaneous detection in 7
temporal windows is achieved on an intensified
CCD camera. Different windows enable
discrimination between superficial and cortical
responses.

WH4 + 5:15 p.m.

Estimation of Path Length Factor for
Measurement of Haemoglobin Concentration in
the Exposed Cortical Tissue, Koichiro Sakaguchi?,
Tomoya Tachibana!, Kentaro Yokoyama?, Shunsuke
Furukawa?, Eiji Okada!, Takushige Katsura?, Atsushi
Maki?, Hideo Kawaguchi?; *Keio Univ., Japan,
?Advanced Res. Lab, Hitachi Ltd., Japan. The optical
path length factor, which reflects the wavelength
dependence of mean optical path length, is
experimentally estimated from the multi-spectral
images of exposed cortex of guinea pigs.

ROOM 5

4:30 p.m.—6:15 p.m.

WI « Optical Biosensing Methods and
Assays

Brian Pogue; Dartmouth College, USA,
Presider

WI1 « 4:30 p.m.

Photoacoustic Sensor for VOC’s: First Step
towards a Lung Cancer Breath Test, Marcus Wolff,
Hinrich G. Groninga!, Hermann Harde?, Matthias
Dressler?; *PAS-Tech GmbH, Germany, 2Helmut-
Schmidt-Univ., Germany. We present a
photoacoustic sensor for VOC'’s based on a room-
temperature DFB-diode laser. Detecting certain
“biomarkers” such as butane, it has the potential to
enable a future breath test for early-stage lung
cancer diagnostics.

WI2 « 4:45 p.m.

Saliva Assay Based on Surface Enhanced Raman
Scattering (SERS) in the Early Detection of Oral
Cancer, Olivo Malinit, Kiang Wei Kho?, Kiang Wei
Khot, Ze Xiang Shen?, Khee Chee Soo*?; *Natl.
Cancer Ctr. of Singapore, Singapore, 2Natl. Univ. of
Singapore, Singapore. In this study, we use Surface
Enhanced Raman Scattering (SERS) to acquire
molecular vibrational information from saliva
samples with an attempt to detect oral-cancer
early. Preliminary results will be presented.

WI3 «5:00 p.m.

Multidimension Potential of Surface Plasmon
Resonance Imaging for Dynamic Surface
Characterization: Application to Optical Biochip
Systems, Pierre Lecaruyer, E. Maillart, M. Canva, J.
Rolland; Lab Charles Fabry de I'Inst. d’Optique,
France. We have realized a surface plasmon
resonance imaging system allowing accurate
characterization of biochips. In this paper, the
Rouard approach has been extended in complex
value to model the reflectivity information.

WI4 -« 5:15 p.m.

Development of a Homogeneous Assay Format
for p53 Antibodies Using Fluorescence
Correlation Spectroscopy, Hannes Neuweiler,
Silvia Scheffler, Markus Sauer; Univ. Bielefeld,
Germany. Fluorescently modified peptide epitopes
are applied for detection of p53 antibodies in
homogeneous solution. Fluorescence correlation
spectroscopy enables simultaneous detection of
altered diffusional mobility and confinement of
conformational flexibility of the epitopes upon
antibody binding.
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WHS5 ¢ 5:30 p.m.

Cerebral Blood Flow and Volume Measurement
in Piglets Using CW NIRS System, George
Themelis, Helen D’Arceuil, Sonal Thaker, Solomon
G. Diamond, MariaAngela Franceschini; Athinoula
A. Martinos Ctr., Massachusetts General Hospital,
USA. We present a method to measure
noninvasively changes in cerebral blood flow and
volume from the shape of the heart beat pulse. We
present some preliminary data taken on piglets
using a CW NIRS system.

WHS6 * 5:45 p.m.

Design and Characterization of a Fast 16-Source
64-Detector Time-Resolved System for
Functional NIR Studies, Davide Contini‘, Antonio
Pifferi*, Lorenzo Spinelli?, Alessandro Torricelli*,
Rinaldo Cubeddu?; *Politecnico di Milano, Italy,
?Istituto di Fotonica e Nanotecnologie - CNR, Italy.
We developed a fast 16-source 64-detector time-
resolved system for functional NIR studies.
Description of the main blocks of the system
(source, optics, detection, acquisition, and control)
and system characterization are presented.

ROOM 5

WI5 ¢ 5:30 p.m.

Optical Detection of Structural Changes in
Atherosclerotic Plaque, Renee M. Korol*, Peter B.
Canham?, Helen M. Finlay*, Rob R. Hammond?,
Mackenzie Quantz?, Gary G. Ferguson?, Alexandra
R. Lucas?; *Univ. of Western Ontario, Canada,

2L ondon Health Sciences Ctr. (Univ. Campus),
Canada, ®John P. Robarts Res. Inst., Canada. We
have demonstrated that in vitro fluorescence
spectroscopic analysis of diseased carotid arteries
can identify clinically relevant compositional
changes in connective tissue (collagen type I, 111, IV
and elastin) associated with plaque remodeling and
instability.

WIG6 ¢ 5:45 p.m.

Histogram Analysis of Fluorescence Variance in
Tissues: Examining the Effect of the Sampling
Volume, Brian W. Pogue, Bin Chen, Xiaodong Zhou;
Dartmouth College, USA. Heterogeneity of a
fluorescent drug in tumor tissue was examined
through histogram analysis. Sampling areas near
1mm decreased the observed variance of the
fluorescence distribution, whereas microscopic
sampling reveals a larger variance in the histogram.

WI7 « 6:00 p.m.

LIBS Diagnostics of Dental Tissue Pathologies
with the Fiber System of a Radiation
Transmission, Elena L. Surmenko*?, Tatiana N.
Sokolovat, Valery V. Tuchin?, Uliana A.
Pushkarenko?; *Saratov State Technical Univ.,
Russian Federation, 2Saratov State Univ., Russian
Federation. LIBS-studies of dental tissues elemental
composition and for diagnostics of its various
pathologies are described. The special fiber optical
system of a radiation transmission to a dental
tissue and to a registration system is presented.
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8:30 a.m.—10:00 a.m.

ThA - Diffuse Spectroscopy and
Fluorescence Tomography

Henricus J. Sterenborg; Erasmus Medical
Center Rotterdam, Netherlands, Presider

ThA1 « 8:30 a.m.

Dynamic Time-Resolved Diffuse Spectroscopy
Based on White Light Generation in a Photonic
Crystal Fiber, Cosimo D’Andreat, Andrea Bassi*,
Johannes Swartling?, Antonio Pifferi*, Alessandro
Torricellit, Rinaldo Cubeddu?; *Politecnico di Milano,
Italy, 2Univ. of Cambridge, UK. We present a
detailed characterization of a time-resolved diffuse
spectrophotomer based on supercontinuum light
generation in a photonic crystal. We also present
the first in vivo real-time dynamic spectral
measurements by monitoring tissue oxygenation
changes.

ThA2 « 8:45 a.m.

A New Scheme for Time-Resolved Diffusing Wave
Spectroscopy, Sigrid Avrillier, Ha Lien Nghiem,
Monia Cheikh, Eric Tinet, Jean-Michel Tualle; Lab
de Physique des Lasers (CNRS UMR 7538), France.
We present a new scheme for time-resolved
measurements in Diffusing Wave Spectroscopy
which can be very helpful for blood flow
measurements in muscle or brain, and/or for
tumors detection in mammaography.

ThA3 +9:00 a.m.

Characterization of Tissue Using Four
Wavelength Time-Resolved Near-Infrared
Spectroscopy, Tomas Svensson?, Johannes
Swartling?, Paola Taroni?, Alessandro Torricelli?,
Christian Ingvar?, Pia Lindblom?, Stefan Andersson-
Engelst; *Lund Inst. of Technology, Sweden,
?Politecnico di Milano and INFM, ltaly, *Dept. of
Surgery, Lund Univ. Hospital, Sweden. Four-
wavelength time-resolved spectroscopy for tissue
(breast, prostate) characterization with respect to
optical properties and tissue constituents was
performed. Instrumentation for use in clinical
environments, for example during surgery and
photodynamic therapy, is described.

ThA4+9:15 a.m.

A Time-Resolved and Multi-Wavelength,
Fluorescence and Diffuse Optical Tomography
System for Small Animals, Bruno Montcel, Renee
Chabrier, Patrick Poulet; Inst. de Physique
Biologique, France. Time-resolved acquisitions
recorded at several wavelengths and positions are
used to map the optical properties of tissues and
the distribution of fluorescent probes. Surface
coordinates are previously recorded with a
conoscopic holographic technique.

ROOM 5

8:30 a.m.—10:00 a.m.

ThB « Modeling for Quantitative Tissue
Spectroscopy and Imaging

Mary-Ann Mycek; Univ. of Michigan, USA,
Presider

ThB1-830am.  <@OnZD

Computer Aided Visualizations of 3-Dimensional
Light Distributions in Tissues for Quantitative
Optical Diagnostics, Karthik Vishwanath, Mary-
Ann Mycek; Univ. of Michigan, USA. Numerical
simulations of time-resolved light transport in
inhomogeneous tissues reveal quantitative, 3-D-
distributions of excitation and fluorescent light.
Visualizations generated can assist the
optimization of endoscopy-compatible fiber-optic
probes and optical imaging systems.

ThB2 ¢ 9:00 a.m.

Depth Localization of Fluorescent
Heterogeneities in Semi-Infinite Media: A
Numerical Approach Using Early-Arriving
Photons, Anne Humeau?, Jean-Pierre L'Huillier?;
Groupe ISAIP-ESAIP, France, Ecole Natl.
Supérieure d’Arts et Métiers, France. The depth-
localization of a fluorescent lesion embedded
within semi-infinite tissues is determined with a
model based on the finite elements method. The
work relies on the time to reach half of the
maximum fluorescence intensity.

ThB3 ¢ 9:15 a.m.

Performance of Diffusion Theory vs. Monte
Carlo Methods, Lise Lyngsnes Randeberg?, Andreas
Winnem?, Rune Haaverstad?, Lars O. Svaasand®;
Dept. of Electronics and Telecommunications,
Norwegian Univ. of Science and Techology, Norway,
2Dept. of Cardiothoracic Surgery, Trondheim Univ.
Hospital, Norway. Diffuse skin reflectance was
simulated by Monte Carlo methods and diffusion
theory. Diffusion theory proved to agree well with
measurements, and might in some applications
supersede Monte Carlo methods due to faster,
more efficient algorithms.

ROOM 11

8:30 a.m.—10:00 a.m.

ThC * New Instrument and Imaging
Methods

Colin Sheppard; Data Storage Inst., Singapore,
Presider

ThC1 * 8:30 a.m.

STED Microscopy far beyond the Diffraction
Limit Enables Imaging of Lithographic
Nanostructures, Volker Westphal, Stefan W. Hell;
Max Planck Inst. fiir Biophys. Chem., Germany.
Stimulated emission depletion (STED) microcopy
utilizes the strong nonlinearity generated at a
reversible saturable transition to overcome the
diffraction barrier. We demonstrate an up to 8-fold
resolution enhancement on single molecules and
lithographic nanostructures.

ThC2  8:45 a.m.

Confocal Microscopy and Variable Focal Length
Microlenses, Aaron Mac Raighne?, Jiangang Wang?,
Eithne Mc Cabe!, Toralf Scharf?; ‘Trinity College
Dublin, Ireland, 2Inst. of Microtechnology,
Switzerland. Addition of variable focal length
microlenses to the confocal system has shown
some initial promise. Arrays of microlenses with
varying parameters are fabricated and their
characteristics evaluated in terms of the
requirements of confocal microscopy.

ThC3 * 9:00 a.m.

Point Spread Functions with Extended Depth of
Focus, Tony Wilson, Edward Botcherby, Rimas
Juskaitis; Univ. of Oxford, UK. We present a method
to engineer a point spread function with extended
depth of focus using a diffractive optical element in
a light efficient manner. Experimental tow-photon
images will be presented.

ThC4 -+ 9:15 a.m.

Improved Depth Resolution in Video-Rate Line-
Scanning Multiphoton Microscopy Using
Temporal Focusing, Eran Tal, Dan Oron, Yaron
Silberberg; Weizmann Inst. of Science, Israel. By
introducing spatiotemporal pulse shaping
techniques to multiphoton microscopy, it is
possible to obtain video-rate images with depth
resolution similar to point by point (2D) scanning
multiphoton microscopy while mechanically
scanning in only one dimension.
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ThA5 < 9:30 a.m.

Quantifiability and Image Quality in Noncontact
Fluorescence Tomography, Ralf B. Schulz?, Joerg
Peter!, Wolfhard Semmler?, Cosimo D’Andrea?,
Gianluca Valentini?, Rinaldo Cubeddu?; *German
Cancer Res. Ctr., Germany, %Ctr. for Ultrafast
Sciences and Biomedical Optics, Politecnico di
Milano, Italy. Non-contact detection in
fluorescence tomography enables image acquisiton
without matching fluids or fiber optics. We present
experimental results showing quantifiability of
noncontact measurements as well as improvements
in image quality between conventional and non-
contact detection.

ThAG6 ¢+ 9:45 a.m.

Monte Carlo Simulations of Fluorescence Spectra
for 3-D Molecular Imaging, Jenny Svensson?, Stefan
Andersson-Engelst, Johannes Swartling?, *Lund Inst.
of Technology, Sweden, 2INFM-Dipartimento di
Fisica and IFN-CNR, Politecnico di Milano, Italy.
We have performed Monte Carlo simulations to
determine the depth of a fluorescent layer located
in a tissue-like phantom. The depth was
determined by forming a ratio of simulated
fluorescence intensities at two detection
wavelengths.

10:00 a.m.—10:30 a.m.
Coffee Break

ROOM 5

ThB4 +9:30 a.m.

Detection of Heterogeneities within Turbid
Media by Time-Gated Laser Line Scan
Transillumination: Study Based on the Finite
Element Method, Jean-Pierre L'Huillier!, Anne
Humeau?; *Ecole Natl. Supérieure d’Arts et Métiers,
France, 2Groupe ISAIP-ESAIP, France. A finite
element method is presented to solve the time-
dependent light transport within turbid slab media
containing different embedded objects. Time-gated
simulations show the possibility to improve the
spatial localization of these inhomogeneities.

ThB5 * 9:45 a.m.

Simulation of Oblique-Incidence Probe
Geometries for Depth-Resolved Fluorescence
Spectroscopy, Josh Pfefer!, Anant Agrawal', Rebekah
Drezek?; 'tFDA/CDRH, USA, ?Rice Univ., USA.
Monte Carlo simulations were performed to
investigate the optical behavior of oblique-
incidence probes used in fluorescence
spectroscopy. Selective interrogation can be
achieved and varied for a range of depths within
0.5 mm of the surface.

10:00 a.m.—10:30 a.m.
Coffee Break

ROOM 11

ThC5 * 9:30 a.m.

Real-Time Scanning Confocal Microscope for the
Life Sciences, Ralf Wolleschensky, Bernhard
Zimmermann, Michael Kempe; Carl Zeiss Jena
GmbH, Germany. To image fast biological processes
in three-dimensional space we introduce a highly
sensitive fluorescence line scanner with image
acquisition speeds in excess of 100 frames per
second (512x512) and with confocal optical
sectioning capabilities.

10:00 a.m.—10:30 a.m.
Coffee Break

10:30 a.m.—12:30 p.m.
ThD + Photon Migration Theory
Sigrid Avrillier; Univ. of Paris, France, Presider

ThD1 ¢+ 10:30 a.m.

Analysis on Photon Migration to Brain by Dark
Fluence Rate Method, Hideo Eda; Natl. Inst. of
Information and Communications Technology,
Japan. To analyze photon migration to
inhomogeneous media, Dark Fluence Rate Method
was used. This assumed dark fluence rate at the
absorbing materials. Experimental data of brain
phantom and analyzed data were agreed well.

ThD2 * 10:45 a.m.

Iterative Perturbation Approach to Light
Propagation through Diffusive Layered Media,
Fabrizio Martellit, Samuele Del Bianco*, Giovanni
Zaccantit, Steven L. Jacques?, David D. Sampson?;
!Dipartimento di Fisica dell’Univ. degli Studi di
Firenze, Italy, 2Depts. of Biomedical Engineering and
Dermatology, Oregon Health & Science Univ., USA,
%School of Electrical, Electronic and Computer
Engineering, Univ. of Western Australia, Australia.
An iterative perturbation approach is proposed to
account for the effects of absorbing
inhomogeneities on modelling light propagation
through diffusive layered media. The procedure
shows significant improvement in performance
over the Born approximation.

10:30 a.m.—12:30 p.m.

ThE - Static and Dynamic Biological
Fluorescence Sensing

Dietrich Schweitzer; Experimental
Ophthalmology, Univ. of Jena, Germany,
Presider

ThE1-10:30am.  <@RAE

Comparison of Time-Resolved Autofluorescence
in the Eye-Ground of Healthy Subjects and
Patients Suffering from Age-Related Maculer
Degeneration, Dietrich Schweitzer, Frank
Schweitzer, Martin Hammer, Stefan Schenke, Sandra
Richter; Experimental Ophthalmology, Univ. of Jena,
Germany. A laser scanner ophthalmoscope,
modified for lifetime measurements of
autofluorescence of the human eye-ground, was
tested in first clinical applications. Healthy subjects
were compared with patients suffering from age-
related macular degeneration.

10:30 a.m.—12:30 p.m.

ThF « Fluorescence, FLIM and Nonlinear
Microscopy

Stefan Hell; MP1 Biophys. Chemistry,
Germany, Presider

ThF1 +10:30 a.m.

Active Substrates Improving Sensitivity in
Biomedical Fluorescence Microscopy, E. Le
Moal*?, S. Lévéque-Fort?, Emmanuel Fort, J. P.
Lacharme?, M. P. Fontaine-Aupart?, C. Ricolleau?;
tUniv. Paris 7, France, 2Lab de Photophysique
Moléculaire, France. Fluorescent measurements
sensitivity can be greatly improved by using active
substrates instead of common glass-slides. These
substrates can be applied to a wide range of
biomedical studies and furthermore can be used
with conventional microscopes.

ThF2 « 10:45 a.m.

Single Molecule Detection in Tissue Sections of
Human Lymph Nodes by Confocal Fluorescence
Microscopy, Steffen Ruttinger?, Benedikt Krédmer?,
Rainer Macdonald?, Jorg Neukammer?, Martin
Roos?, Kerstin Bichner?, Richard Kroczek?;
Physikalisch-Technische Bundesanstalt, Germany,
Robert Koch-Inst., Germany. A method to quantify
the number of fluorochromes and to derive the
antibody binding capacity of activated T-cells in
tissue sections of human tonsils is presented
employing microscopic single molecule detection.
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ThD3 +11:00 a.m.

Modelling the Influence of Interfaces and
Multiples Layers on Light Propagation in a Slab
Geometry with the Radiative Transport Equation,
Rachid Elaloufi, Simon Arridge; Univ. College
London, UK. We show that the role of interfaces in
calculating the transmitted and reflected intensity
from a slab is important and cannot be neglected
for all regimes. We use RTE for a slab and
multilayers slab.

ThD4+11:15 a.m.

Solutions to the Transport Equation Using
Variable Order Angular Basis, Stephen D. Wright,
M. Schweiger, S. Arridge; Univ. College London, UK.
The solution of the Radiative Transfer Equation
using the Pn method is computationally expensive.
Results are presented that indicate a potential
solution to this problem, adaptive Pn, where the
order of angular basis is varied.

ThD5 + 11:30 a.m.

Image Reconstruction Using Spatial Sensitivity
Profile with the Constraint of Spatial Frequency
in Image for Near-Infrared Topography, Hiroshi
Kawaguchi, Eiji Okada; Keio Univ., Japan. The
image reconstruction algorithm using prior
knowledge about light path length in tissue and
spatial frequency in image was proposed and
evaluated by simulation. The most appropriate
reconstruction method depends on the
arrangement of fibres.

ThD6 * 11:45 a.m.

An Adaptive Diffusion Regularization Method of
Inverse Problem for Diffuse Optical Tomography,
Abdel Douiri, Martin Schweiger, Jason Riley, Simon
Arridge; Univ. College London, UK. This paper
develops and analyzes the performance of an
adaptive diffusion regularization method with a
specific algorithm reconstruction method called
the Lagged Diffusivity Newton-Krylov method for
Diffuse Optical Tomography inverse problem.

ROOM 5

ThE2 ¢ 11:00 a.m.

Time- and Wavelength-Resolved
Autofluorescence Detection by Multi-
Dimensional TCSPC, Wolfgang Becker®, Axel
Bergmannt?, Dietrich Schweitzer?, Martin Hammer?;
Becker & Hickl GmbH, Germany, 2Experimentelle
Ophthalmologie, Augenklinik der Friedrich-Schiller
Univ. Jena, Germany. We present a TCSPC
technique that simultaneously records the photon
distribution over the time in the fluorescence
decay, the wavelength, and the coordinates of a
two-dimensional scan and demonstrate its
application to tissue autofluorescence.

ThE3+11:15 a.m.

Application of Fluorescence Lifetime and
Hyperspectral Imaging to Tissue
Autofluorescence: Arthritis, Clifford Talbot,
Richard Benninger, Pieter de Beule, Jose Requejo-
Isidro, Daniel Elson, Christopher Dunshy, lan
Munro, Mark Neil, Ann Sandison, Nidhi Sofat,
Hideaki Nagase, Paul French, John Lever; Imperial
College London, UK. We present the application of
fluorescence lifetime imaging (FLIM) and
hyperspectral FLIM to autofluorescence of normal
and arthritic cartilage tissue.

ThE4-11:30 a.m.

Cellular Autofluorescence Imaging for Early
Diagnosis of Cancers, Karine Steenkeste?, Ariane
Deniset?, Sandrine Lévéque-Fort!, Marie-Pierre
Fontaine-Aupart!, Sophie Ferlicot?, Pascal Eschwege?;
Lab de Photophysique Moléculaire, France, 2Service
d’Anatomie Cytologie Pathologiques, Hopital Bicétre,
France, *Service d’Urologie, Hopital Bicétre, France.
We developed a method for early diagnosis of
cancers based on spectrally- and time-resolved
endogenous fluorescence as a contrast factor.
Promising results have already been obtained for
bladder cancers. A detailed clinical study is
presented.

ThE5 * 11:45 a.m.

Quantitation of NAD(P)H in Normal and
Tumoral Esophageal Epithelial Cells by
Spectroscopic and Biochemical Methods,
Sandrine Villette, Sophie Deshayes, Christine Vever-
Bizet, Genevieve Bourg-Heckly; Univ. Paris 6,
France. Autofluorescence under 351 nm excitation
was characterized in normal and malignant
esophageal epithelial cells. NAD(P)H intracellular
content determined by fluorescence based methods
on single living cells and cell suspensions was
consistent with biochemical assay results.

ROOM 11

ThF3 + 11:00 a.m.

Aberrations and Adaptive Optics for Confocal
and Multiphoton Microscopy, Tony Wilson,
Martin J. Booth, Michael Schwertner; Univ. of
Oxford, UK. We present measurements of
specimen induced aberrations in numerous
biological specimens using high NA objectives. We
characterise their effects on image quality and
distortion, discuss approaches to remove them
using adaptive optics and present images.

ThF4+11:15 a.m.

Nonlinear Laser-Scanning-Microscopy and
Microprocessing of Biological and Technical
Materials Using a New Diode Pumped Solid State
Femtosecond Laser with Cavity Dumping, Tiemo
Anhut!, Iris Riemann*?, Karsten Konig*, Ronan Le
Harzic?3, Alexander Killi®, Uwe Morgners;
Fraunhofer IBMT, Germany, 2JenLab GmbH,
Germany, *Max-Planck-Inst. fir Kernphysik,
Germany. A custom made diode pumped Yb:glass
femtosecond laser oscillator with electro-optical
cavity dumping has been applied for nonlinear
laser-scanning microscopy and processing of
biomaterials. The high energy pulses proved very
efficient for micro-processing of biomaterials.

ThF5 * 11:30 a.m.

The Directionality of Harmonic Generation in
High Numerical Aperture Microscopy, Pu Xu?, lan
Cooper?, Colin Sheppard?; *Sydney Univ., Australia,
2Natl. Univ. of Singapore, Singapore. Direction of
coherent propagation of second harmonic
generation (SHG) was studied for high numerical
aperture microscopy. Computation result shows
that significant off-axis propagation occurs due to
phase anomaly in the focal region.

ThF6 « 11:45 a.m.

FLIM and FCS by Multi-Dimensional TCSPC,
Wolfgang Becker?, Axel Bergmann?, Elke Haustein?,
Zdenek Petrasek?, Petra Schwille?, Laimonas
Kelbauskas®, Christoph Biskup?, Tiemo Anhut?, Iris
Riemann®, Karsten Koenig*; *Becker & Hickl GmbH,
Germany, 2Biotec TU Dresden, Inst. for Biophysics,
Germany, ®Inst. of Physiology 11, Friedrich Schiller
Univ., Germany, “Fraunhofer Inst. for Biomedical
Engineering, Germany. Multi-dimensional time-
correlated single photon counting (TCSPC) in
combination with laser scanning microscopes and
pulsed lasers delivers both fluorescence lifetime
images and fluorescence correlation data. We
present applications to autofluorescence imaging
and diffusion phenomena in cells.
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ThD7 + 12:00 p.m.

Light Propagation in a Cubic Biological Tissue
Having Anisotropic Optical Properties, Alwin
Kienle, Rene Michels, Raimund Hibst; Inst. of Laser
Technologies in Medicine and Metrology, Germany.
The light propagation in a cubic biological tissue
having anisotropic optical properties is
investigated. Monte Carlo simulations employing
the phase function of infinitely long cylindrical
scatterers are performed and compared to
reflectance and transmittance measurements.

ThD8 « 12:15 p.m.

Space-Varying Restoration of Diffuse Optical
Tomograms Reconstructed by the Filtered
Backprojection Algorithm, Alexander B.
Konovalovt, Dmitry V. Mogilenskikh?, Vladimir V.
Lyubimov?, *Russian Federal Nuclear Center, Inst. of
Technical Physics, Russian Federation, ?Res. Inst. for
Laser Physics, Russian Federation. The possibility of
high-resolution deblurring of diffuse optical
tomograms reconstructed by the backprojection
algorithm is substantiated. The spatially variant
point spread function is simulated and the linear
space-variant blur model is applied for tomogram
restoration.

ROOM 5

ThE6 * 12:00 p.m.

Spectral Analysis of Delayed Luminescence as a
Tool to Discriminate between Normal and Cancer
Skin Cells, Francesco Musumeci'?, Agata Scordino*?,
Salvatore Tudisco*?, Lee Ann Applegate®, Hugo J.
Niggli%; *DMFCI - Univ. di Catania, Italy, 2LNS-
INFN, Italy, *Dept. of Orthopedics, Lab of Oxidative
Stress and Ageing, Univ. Hospital, Switzerland,
“BioFoton AG, Switzerland. The time resolved
emission spectrum of delayed luminescence from
human fibroblast and melanoma cells was
measured. Noticeable differences both in the
emission spectra, and in the time trend of the
spectral components were found.

ThE7 « 12:15 p.m.

A New Approach to Interpretation of
Heterogeneity of Fluorescence Decay in Complex
Biological Systems, Jakub Wlodarczyk, Borys
Kierdaszuk; Univ. of Warsaw, Poland. Model of
continuous lifetime distribution led to a power-like
function called Tsallis g-exponential function. The
power-like function provides new information, is
simpler then traditional multi-exponential
functions, and better describes heterogeneous
nature of studied systems.

ROOM 11

ThF7 + 12:00 p.m.

Multifocal Multiphoton Fluorescence Lifetime
Microscopy for Biomedical Applications, Ariane
Deniset?, Sandrine Lévéque-Fort!, Marie-Pierre
Fontaine-Aupart!, Gérard Roger?, Patrick Georges?;
YL PPM, France, 2Lab Charles Fabry, France. Two-
photon microscopy is a key method for biomedical
imaging but leads to a long recording time for
three-dimensional and FLIM images. To speed up
acquisitions, we have developed a time resolved
multifocal multiphoton microscope.

ThF8 * 12:15 p.m.

Fluorescence Lifetime Imaging Microscopy Using
a Tunable Continuum Source and a Nipkow Disk
Confocal Microscope, David Grant?, Egidijus
Auksoriust, Damian Schimpft, Daniel S. Elson?,
Christopher Dunshy?, Jose Requejo-Isidro?, lan
Munro*, Mark A. Neil*, Paul M. French??, Patrick
Courtney? Imperial College London, UK, 2Perkin
Elmer Inc., UK. Multi-beam confocal sectioned
fluorescence lifetime imaging microscopy is
demonstrated using a Yokogawa spinning disk. The
singlehoton excitation source is a supercontinuum
generated from a Ti:sapphire seeded photonic
crystalline fibre.



