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Abstract 

 

Optical imaging is unequivocally the most versatile and widespread visualization 

modality in the life sciences. Yet it is significantly limited by photon scattering, which 

complicates imaging beyond a few hundred microns. Recently however, there has 

been an emergence of powerful new optical imaging methods that offer high 

resolution imaging beyond the penetration limits of microscopic procedures. Of 

particular importance is the development of multi-spectral opto-acoustic tomography 

(MSOT) methods that bring unprecedented imaging performance in visualizing 

anatomical, physiological and molecular imaging biomarkers through several 

millimeters to centimeters of tissue. Its attractive features include the ability to offer 

10-100 microns resolution and real-time imaging. In parallel, we have achieved the 

first in-human clinical translation of targeted fluorescent probes which opens the way 

for advanced surgical and endoscopy procedures and personalized theranostics and 

screening.   

 

MSOT can enable exceptional insights to cellular and sub-cellular processes through 

entire small animals, embryos, fish and insects. This talk describes current progress 

with instruments, methods and applications for in-vivo optical- and opto-acoustic 

tomography of whole intact animals and model biological organisms. We show how 

new opto-acoustic and fluorescence imaging concepts are necessary for accurate and 

quantitative molecular investigations in tissues and why it could be a valuable tool 

for accelerated research of therapeutic efficacy and outcome. We further 

demonstrate that cellular functions and bio-chemical changes can be detected in-vivo, 

through intact tissues at high sensitivity and molecular specificity. Pre-clinical and  



 

 

 

clinical results are presented and advantages and limitations of these methods along 

with future directions are discussed. 

 

 

About the Speaker 

 

Vasilis Ntziachristos is a Professor and Chair for Biological Imaging at the Technische 

Univesität München and director of the Institute for Biological and Medical Imaging at 

the Helmholtz Zentrum München.  Prior to this appointment, he served as faculty at 

Harvard University and the Massachusetts General Hospital.  He received his masters 

and doctorate degrees from the Bioengineering Department of the University of 

Pennsylvania and his diploma on Electrical Engineering from the Aristotle University 

of Thessaloniki, Greece.  Professor Ntziachristos serves as chair in various 

international meetings and is part of the editorial board of a number of acclaimed 

scientific journals. In 2004 he was named one of the world’s top innovators by the 

Massachusetts Institute of Technology (MIT) Technology Review. His main 

research interests involve the development of optical methodologies for probing 

physiological and molecular events in tissues using non-invasive methods. 
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