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FINAL REPORT

Summary 
The 1st Joint Workshop on Biophotonics and Molecular Simulations was organized on September 9-12, 2006 in Bratislava, the Slovak Republic. The workshop was prepared by the Slovak Biophysical Society, the International Laser Centre Bratislava, and by the European Society of Photobiology. The workshop aim was to discuss frontiers of biophotonics experimental research and molecular and complex-system simulations techniques; their mutual interdependence and coherence as well as applications in medicine and biology.

New experimental techniques representing state-of the-art of photonics were presented and discussed during the workshop. These techniques allow obtaining unprecedented amount of information about the properties and dynamics of biological molecules in the native environment – living cell. This represents unique source of experimental information, matching the time and spatial scale achievable by molecular simulations at nano and mezoscopic scale. The spatial resolution below diffraction limit is possible; the time resolution is given by timescale characteristic of photoreactions. Also, the interpretation of such experimental data brings new challenges and opportunities for molecular simulation community. The workshop aims was to bring together specialists from experimental side and molecular modelers to initiate fruitful collaboration and advancement of both aspects.

Description of the scientific content of and discussion at the event 
The main meeting aim was to discuss frontiers of rapidly developing biophotonics experimental research and molecular and complex-system simulations techniques; and their mutual coherence and applications in medicine and biology. The program of the workshop was constructed  with an aspiration to achieve this ambitious objective and it was done in a collaboration of experts from the scientific committee of the workshop: 
Scientific Committee 

Kristian Berg (Institute for Cancer Research, The Norwegian Radium Hospital,Oslo)
Dusan Chorvat (International Laser Centre, Bratislava)
Dusan Chorvat Jr. (International Laser Centre, Bratislava)
Alzbeta Chorvatova (Research Centre of St.Justine Hospital, Montreal)
Tibor Hianik (Comenius University, Bratislava) 
Giulio Jori (University of Padova)
Aatto Laaksonen (Stockholm University) 
Francesco Lenci (Instituto Biophisica CNR, Pisa)
Pavol Miskovsky (International Laser Centre, Bratislava) 
Peter Mlkvy (St.Elizabeth Oncological Institute, Bratislava) 
Jaromir Plasek (Charles University, Prague)
Matthieu Refregiers (CBM, CNRS Orleans)
Alexander Shkurinov (Moscow State University) 
Franck Sureau (University Paris 6)
Paola Taroni (Politecnico di Milano)

The program was structured around three main topics (seminaries):

Seminar 1. Diagnostic and Therapeutic Applications of Optical Techniques
Seminar 2. Biomedical Microscopy and Cellular Imaging
Seminar 3. Molecular Simulations in Biophotonics

The world recognized scientists were invited as “invited speakers” (see the workshop program) to introduce main problems and challenges in the subjects of the Workshop. All presented invited lectures and other oral presentations provided a huge amount of up to date scientific informations in the areas of the Workshop topics. Very fruitful and sometimes highly passionate discussions confirmed growing interest about presented subjects in the research community and approved the meaningful of such type of scientific meetings.  Mainly confrontation of the experimental and theoretical approaches in the discussed topics was evaluated as a very important and useful contribution of the workshop for the development of the field..

Organizators of the workshop appreciated a lot of the participation of the colleagues represented the European Society for Photobiology (the president of the society Prof. A. Lenci and the voted president Dr. K. Berg)

All abstracts from the workshop can be found on the workshop webpage: www.ilc.sk/wbms
Assessment of the results and impact of the event on the future direction on the field 

The impact of the Workshop was evaluated by all participants as very inspiring. A clear commitment of the workshop participants is to organize this type of meeting periodically. The only question is “Which form of the meeting, is the most appropriate?”. The organizers of the Workshop proposed to transform the Workshop to Summer school with the aim to allow to young students to realize also a practical training on the state of the art techniques in biophotonics and molecular medelling. The first agreement about the organizing of such event has already been established between the International Laser Center, Bratislava, Slovakia and the Institute of the Photonic Research, Barcelona, Spain. 
Workshop on Biophotonics and Molecular Simulations
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Final Program

	Saturday, September 9

	Registration


15.00 - 20.00

Registration

18.00 - 19.00

Scientific Committee Meeting
19.00 - 22.00

Welcome Party
	Sunday, September 10 


	Opening ceremony 


8.40 - 9.00

Workshop opening 

8.40 - 8.50
Miskovsky, Pavol: Welcome remarks

8.50 - 9.00
Lenci, Francesco: ESP President's salute

	Seminar 1. Diagnostic and Therapeutic Applications of Optical Techniques


9.00 - 10.45

Block 1A Tissue optics - invited lectures 

Chairman: Paola Taroni, Italy 

9.00 - 9.25
Wabnitz, Heidrun: Cerebral perfusion in stroke patients monitored by time - resolved near - infrared reflectometry

9.25 - 9.50
Taroni, Paola: Time domain multi - wavelength optical mammography

9.50 - 10.15
Sterenborg, Henricus J. C. M.: Developing Clinical applications of Differential Pathlength Spectroscopy

10.15 - 10.40
Keshtgar, Mo:
Elastic Scattering Spectroscopy : Applications for Breast Cancer Diagnosis and Management

10.45 - 11.15

Coffee Break

11.15 - 13.00


Block 1A, Tissue optics & Diagnostic applications of optical techniques - oral presentations 

Chairman: Wabnitz, Heidrun 
11.15 - 11.40
Oros, Roman: MALDI - TOF tissue imaging 

11.40 - 11.55
Velic, Dusan: Femtochemistry and nanobiology in forms of time - resolved fluorescence spectroscopy and secondary ion - mass spectrometry - from supramolecular complex to tissue.

11.55 - 12.10
Martinis, Mladen: Solar optical radiation and retinal damage

12.10 - 12.25
Weis, Martin: Ellipsometry characterization of Langmuir - Blodgett films of metallic nanoparticles 

12.25 - 12.40
Pala, Jan: Company presentation of Leica Microsystems 

13.00 - 14.00

Lunch

14.30 - 16.15

Block 1B, Photonic therapy  -  invited lectures  

Chairman: Kristian Berg, Norway
14.30 - 14.55
Berg, Kristian: Novel developments in PDT of cancer

14.55 - 15.20
Jori, Giulio: Applications of PDT in non - oncological fields

15.20 - 15.45
Wagnieres, Georges:  Real - time monitoring of PDT using luminescent oxygen probes
15.45 - 16.10
Krammer, Barbara: Basic Mechanisms on PDT

16.15 - 16.45

Coffee Break

16.45 - 18.15

Block 1B, Photonic therapy  -  oral presentations  

Chairman: Giulio Jori, Italy
16.45 - 16.55
Miskovsky, Pavol: Hypericin in PDT: project overview


16.55 - 17.10
Miskovsky, Pavol: Characterization of the Interaction of Hypericin with Protein Kinase C in U - 87 MG Human Glioma Cells


17.10 - 17.25
Jancura, Daniel: Interaction of Hypericin with Serum Albumins: Raman Spectroscopy Study 

17.25 - 17.40
Kascakova, Slavka: Fluorescence Spectroscopic Study of Hypericin-photosensitized Oxidation of Low-density Lipoproteins
17.40- 17.55
Gbur, Peter: Time resolved luminescence and singlet oxygen formation under illumination of hypericin  in complex with low density lipoproteins

17.55-18.10
Čavarga, Ivan:
Photoinduced antitumour effect of hypericin can be enhanced by fractionated dosing

18.15 


Free programme: Town visit

	Monday, September 11 

	Seminar 2. Biomedical Microscopy and Cellular Imaging


9.00 - 10.45

Block 2A, Fluorescence methods  -  invited lectures  

Chairman: Dusan Chorvat jr., Slovakia
9.00 - 9.25
Becker, Wolfang: Fluorescence Lifetime Imaging by Multi - Dimensional TCSPC

9.25 - 9.50
Tramier, Marc: Hetero - FRET by FLIM and homo - FRET by FAIM, some tools to study dynamics and interactions of macromolecules in live cells

9.50 - 10.15
Masson, Jean - Baptiste: Ionic contrast terahertz microscopy of neurons

10.15 - 10.40
Shkurinov, Alexander: Terahertz spectroscopy

10.45 - 11.15

Coffee Break

11.15 - 13.00

Block 2A, Fluorescence methods  -  oral presentations  

Chairmen: Matthieu Refregiers, Franck Sureau, France
11.15 - 11.30
Zahradnikova, Alexandra jr.: Use of fluo - 3, fluo - 4 and Oregon Green 488 BAPTA - 5N in the study of calcium signalling in rat ventricular myocytes.

11.30 - 11.45
Polakova, Eva: Potentiation of calcium release in cardiac myocytes by previous calcium influx 
11.45 - 12.00
Sureau, Franck: Principle and applications of frequency domain fluorescence lifetime microspectroscopy

12.00 - 12.15
Chorvat, Dusan jr.: Novel approach for fluorescence diagnostics of single isolated cardiac cells using spectrally resolved time-correlated single photon counting

12.15 - 12.30
Chorvatova, Alzbeta: NADH Autofluorescence in Living Rat Cardiac Myocytes Studied by Spectrally - Resolved Fluorescence Lifetime Spectroscopy 

13.00 - 14.00

Lunch

14.30 - 16.15 

Block 2B, IR and vibrational imaging  -  invited lectures  

Chairman: Pavol Miskovsky, Slovakia
14.30 - 14.55
Zumbush, Andreas: Vibrational imaging by CARS microscopy

14.55 - 15.20
Petrov, Dmitri: Raman imaging of living cells

15.20 - 15.45
Chikishev, Andrej: Low - frequency Raman spectroscopy of macromolecules

15.45 - 16.10
Huet, Thérèse R.: Conformational flexibility in biomolecules: Spectroscopic studies

16.15 - 16.45

Coffee Break

16.45 - 18.00

Poster Session and Round Table Talks 

Posters:

P1: 
Obadalova, Gabriela:  Measuring of kinetic properties of fluorescent indicators with calcium and magnesium

P2: 
Kirchnerova, Jana: Spectrally and spatially resolved flavin autofluorescence in the study of mitochondrial redox responses in rat cardiomyocytes

P3: 
Borisova, Ekaterina: Laser - induced autofluorescence spectroscopy of base - cell benign and malignant lesions

P4:
Borisova, Ekaterina: Autofluorescence studies of animal skin used in modelling of human cutaneous tissues

P5:
Parulek, Julius: Construction of geometrical models of muscle cells

P6: 
Cagalinec, Michal: Using of active contour algorithm for volume estimation of myocytes stained with Fluo – 3
P7: 
Mateasik, Anton: Application of blind spectral decomposition in confocal microscopy

P8:
Bíró, Csaba: Investigation of cardiac tissue using TOF   -  SIMS analysis

P9:
Bánó, Gregor: 224 nm silver ion laser: development and possible applications

P10:
Smolka, Jozef: Fluorescence diagnostics with aminolevulinic acid: a clinical spectroscopy study

P11:
Kascakova, Slavka: Cellular uptake and intracellular localization of Hypericin in Glioma cell line U - 87 MG
P12: 
Refregiers, Matthieu: Study of the intracellular localisation and effects of Hypocrellin A in human cervical cancer cells using fluorescence microscopy and Fourier transform infrared microspectroscopy  

18.00 


Free programme: Town visit

	Tuesday, September 12

	Seminar 3. Molecular Simulations in Biophotonics


9.00 - 10.15
Block 3A, Mesoscopic simulations of complex nanoscale systems  -  invited lectures  

Chairman: Aatto Laaksonen, Sweden
9.00 - 9.25
Carbone, Paola: From Nano to Meso to Macro: Multiscale Simulation of Polymers

9.25 - 9.50
Akkermans, Reinier: Computational tools for modeling and simulation of nanoscale systems

9.50 - 10.15
Bolhuis, Peter G.: Simulation of Complex Nano-Scale Systems

10.15 - 10.45

Coffee Break

10.45 - 11.35

Block 3B, Quantum chemistry modelling of photoactive molecules  -  invited lectures  

Chairman: Jozef Uličný, Slovakia
10.45 - 11.10
Eriksson, Leif A: Photoinduced degradation and toxicity of ketoprofen and nabumetone

11.10 - 11.35
Agren, Hans: Modeling of multi - photon markers: nano - particles and molecular chromophores

11.35 - 12.35


Block 3AB, Mesoscopic simulations + Quantum chemistry modelling  -  oral presentations  

Chairman: to be announced
11.35 - 11.50
Ulicny, Jozef:
Modelling of PDT - relevant molecular interactions. Molecular mechanics and beyond
11.50 - 12.05
Savko, Martin: Ground and excited state properties of selected naphtoquinones and anthraquinones. Theoretical modelling study

12.05 - 12.20
Cifra, Peter: Translocation of semi - flexible macromolecules between interconnected cavities 

12.20 - 12.35
Melichercik, Milan: Modelling of the peptide - phospholipid bilayer system's interactions 

12.50 - 13.00

Conclusion remarks
13.00 - 14.00

Lunch
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