
17VAMDI Advanced Methods for Diagnostic Imaging 
FBME Optional Course - 2 credits – Mandatory Pass/Non Credit or Audit 

 Total required contact hours:  14 x 2    

 Duration:  14 to 24, January 2013 (see time-schedule below) 

 Venue:  Faculty of Biomedical Engineering, Czech Technical University in Prague, Building “Kokos”, Sítná 

Square 3105,  272 01 Kladno, Czech Republic 

 Registration: by e-mail to Alena Semerádtová (semeral3@fbmi.cvut.cz)  

 Deadline: December 19, 2012 

 Out-of-town participates, when registering, can apply for a student-style accommodation in Kladno 

 Language: English 

 NO fee, just registration required 

 The course web-page: http://box.fbmi.cvut.cz 
The course is organized under the auspices of MEYS ESF Project CZ.1.07/2.3.00/20.0092BIO-OPT-XUV (BOX) 

and is designed for a broad student and/or young scientist audience. Two credit points will be given to FBME 

students who attended at least 80% of lessons and passed the final test. Other participants will be awarded by 

“Certificate of Attendance”. 

Target audience 

Students and trainees interested in an intense learning experience, bio-medical engineers, researchers 

interested in medical imaging and Rtg/XUV radiation interaction with biological objects, clinicians interested in 

photo-medicine, multimodality imaging, clinical translation of medical devices and diagnostic agents. Registration 

for the course is necessary - all interested persons are kindly asked for registration via e-mail (see above). 

Guarantors  

Prof. Miroslava Vrbová, Prof. Pavel Kučera, Assoc. Prof. Vlastimil Fidler 

Lecturers 

Part I: Professor Christoph Rose-Petruck, Brown University, Dept. of Chemistry, Providence, RI, USA 

Part II: Professor Norbert Lange, School of Pharmaceutical Sciences, University of Geneva, Switzerland 

Synopsis 

The course consists of two parts. The first one, delivered by Prof. Christoph Rose-Petruck from Brown 

University, Providence, U.S.A., concerns of X-ray science for diagnostic imaging. The second one delivered by Prof. 

Norbert Lange, School of Pharmaceutical Sciences, University of Geneva, University of Lausanne is devoted to 

Optical Methods for Molecular Imaging: Preclinical and Clinical Advances. 



Part I, "X-ray science for diagnostic imaging " will provide topics: X-ray sources, fundamental X-ray interactions 

(absorption, scatter) with tissue and contrast agents, X-ray image formation, X-ray image contrast, X-ray imaging 

instruments, X-ray imaging modalities (X-ray projection imaging, computed tomography, X-ray scatter imaging), 

radiation safety and patient dose considerations.  

Part II, "Optical Methods for Molecular Imaging: Preclinical and Clinical Advance” will provide a comprehensive 

educational experience in the physics, chemistry, engineering, and physiology that underlie the molecular 

imaging. Conventional imaging technologies often lack the resolution needed for reliable diagnosis. New optical 

methodologies are able to image down to thousand cells in a clinical setting. This class is intended to bring course 

attendees to the state-of-the-art in the field of fluorescence imaging. 

Prerequisites 

General university-level education in related fields. 

Goals 

Better understanding of physics, instrumentation and new technics for medical imaging. Diagnostic agents in 

the field of (molecular) imaging that have a promising role for improved patient management in medicine and 

surgery.  



17VAMBDI Course Time-table 

Course opening:  

Monday, January 14, 2012 at 10.00 a.m. 

Part I: 

Monday-Tuesday-Wednesday, January 14 to 16: 10 to 12 a.m. and 1 to 3 p.m. 

Thursday, January 17: 10 to 12 a.m. 

Part II: 

Monday-Tuesday-Wednesday, January 21 to 23: 10 to 12 a.m. and 1 to 3 p.m. 

Thursday, January 24: 10 to 12 a.m. 

Part I: X-ray science for diagnostic imaging 

The course discusses x-ray science and applications to bio-medical imaging. Topics: x-ray sources, fundamental 

x-ray interactions (absorption, scatter) with tissue and contrast agents, x-ray image formation, x-ray image 

contrast, x-ray imaging instruments, x-ray imaging modalities (x-ray projection imaging, computed tomography, x-

ray scatter imaging), radiation safety and patient dose considerations. 

Professor:  Christoph Rose-Petruck,  

Brown University, Providence, U.S.A 

Visiting professor of CTU 

crosepet@brown.edu 

Literature: 

Jerrold T. Bushberg, J. Anthony Seibert, Edwin M. Leidholdt Jr., John M. Boone, The Essential 

Physics of Medical Imaging, Lippincott Williams & Wilkins, 2001, ISBN: 0683301187 

Lectures:  

1 X-ray sources 
2 Fundamental x-ray interactions (absorption, scatter) with tissue and contrast agents 
3 X-ray image formation theory 
4 X-ray image contrast 
5 X-ray imaging instruments 
6 X-ray imaging modalities (x-ray projection imaging, computed tomography) 
7 Radiation safety and patient dose considerations 

Part II: Optical Methods for Molecular Imaging: 

Preclinical and Clinical Advances  

Molecular imaging holds the promise for improved patient management in medicine and surgery. To realize 

this goal, a thorough understanding of the instrumentation and diagnostic agents that comprise the field is 

necessary. The course “Optical Methods for Molecular Imaging: Preclinical and Clinical Advance” will provide a 



comprehensive educational experience in the physics, chemistry, engineering, and physiology that underlie the 

molecular imaging. Conventional imaging technologies often lack the resolution needed for reliable diagnosis. 

New optical methodologies are able to image down to thousand cells in a clinical setting. This class is intended to 

bring course attendees to the state-of-the-art in the field of fluorescence imaging. 

Professor: Norbert Lange 

School of Pharmaceutical Sciences 

University of Geneva 

University of Lausanne 

norbert.lange@unige.ch  

Literature: 

Handbook of Fluorescence Spectroscopy and Imaging: From Ensemble to Single Molecules Markus 

Sauer Johan Hofkens, Jörg Enderlein Wiley 2011 

Lectures: 

1  Introduction (PK) 

2  Optical Contrast Agents Agents I 

3  Optical Contrast Agents Agents II 

4  Conceiving imaging devices for clinical fluorescence imaging 

5  Some Contrast Agents can be used as theranostics: Photosensitizers 

6  Some Contrast Agents can be used as theranostics: Photodynamic Therapy in clinical practice 

7  Final discussion and evaluations 


