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Education 

 Dr. Sc. Habilitation (Chemistry, Molecular spectroscopy), Lodz University of 

Technology, Poland 

 Post doctoral fellowship, Bielefeld University, Germany 

 Ph. D. (Chemistry), Lodz University of Technology, Poland  

 M. Sc. (Physics, First Class Honors), University of Lodz, Poland 

Career /Employment  

1999-present   Full professor, Lodz University of Technology, Poland 

2009-/2010  Visiting professor, University of Nairobi, Kenya 

2007-2009   Full professor, Marie Curie Chair, Max Born Institute, Berlin, Germany 

2002-2003  Visiting professor, University of Arizona, Tucson, USA 

1998  Visiting professor, M.-Luther Univ., Halle, Germany 

1989-1993               Associate Professor, Lodz University of Technology, Poland 

1982-1989              Assistant Professor, Lodz University of Technology, Poland 

Professional Qualifications: 

• Molecular spectroscopy, physical chemistry, biospectroscopy,  molecular imaging, laser spectroscopy, 

medical diagnostics of cancer 

• experience in Raman, IR spectrometry, Raman imaging, IR imaging , AFM imaging, SERS, SNOM 

imaging and fluorescence spectroscopy 

•experience in titanium-sapphire femtosecond oscillator, regenerative amplifier, optical  

parametric amplifier technologies, and femtosecond laser pulse diagnostic devices  

• experience in chemometric analysis  (cluster analysis,  PCA Vertex Component Analysis (VCA), 

Hierarchical Cluster Analysis (HCA)) and  algorithms for optimization spectroscopic data. 

• experience in  picosecond resonance CARS (PR/CARS) and picosecond time-resolved CARS 

(PTR/CARS) with the second harmonic output of a cw, mode-locked Nd:YAG laser and dye lasers.  

Research Accomplishments:   https://www.mitr.p.lodz.pl/raman 

Our group is exploring and pushing the frontiers of vibrational spectroscopy, and ultrafast laser 

spectroscopy in medical applications, with particular emphasize on cancer diagnostics. We are using 

Raman microscopy, AFM, SNOM microscopy, femtosecond pump-probe methods, Raman imaging. 

My group initiated transfer of Raman imaging and  ultrafast laser technology to medical diagnostics of 

human cancers  that can be useful in clinical in vivo applications. Our group has established links and 

collaboration with Medical University of Lodz and many hospitals as well as Universities all around the 

world such as Cambridge University, Osaka University, Japan, Max Born Institute, Berlin, University 



of Bordeaux , France. We pioneered the ‘optical biopsy’ of normal and cancerous human tissues of 

breast, brain, head and neck, and digestive tract by Raman imaging. We have been  conducting research 

on metabolic reprogramming of lipids in cancer cells. We examine the chemical composition and 

spectroscopic determinants of the biochemical status of lipid droplets depending on the degree of 

aggressiveness. We proposed a method of monitoring epigenetic changes (acetylation and methylation) 

in neoplastic diseases as well as a method of monitoring the epithelial cell polarity in the mammary duct 

of the mammary gland. Abramczyk and colleagues showed that using  combined Raman, AFM, SNOM 

imaging methods for biochemical, mechanical, topographic mapping of human tissues and cells of the 

brain, breast, head and neck cancer reveal the characteristic features of molecular vibration, mechanical 

stiffness and adhesion parameters that distinguish normal cells from cancer and monitor the cancer 

phenotype as well as epigenetic changes accompanying the development of cancer. 

We demonstrated a key role of vibronic coupling for solvated electron, H-bonded systems, and 

biologically important proteins. Our  research interest includes also mechanism of  femtosecond 

dynamics of the primary events in the bacteriorhodopsin photocycle, photochemistry and femtosecond 

dynamics of the primary events in phthalocyanine metal complexes, correlations between molecular 

mechanisms of vibrational relaxation and phase transitions in liquids, supercooled liquids, glasses, 

crystals.  
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• University of Cambrige - Cavendish Laboratory , UK, prof. Sarah E Bohndiek. 

• Advanced Ultrafast Laser Research Center, Takayoshi Kobayashi Lab, Osaka University, 

Department of Chemistry, Graduate School of Engineering, Japan, University of Electro-

Communications, Advanced Ultrafast Laser Research Center, Japan, prof. Takayoshi 

Kobayashi. 

• coordinator of the Polish-American Joint project between the Polish Ministry of Education and 

National Science Foundation (2002, MEN- NSF).  

• EU funding (2007-2009, Marie Curie Excellence Chair).  

• Research collaboration with Medical University of Lodz.  

• University of Bordeaux, Laboratoire Ondes et Matière d’aquitaine (LOMA), prof. E. Freysz 

• WITec GmbH, dr Jan Toporski, dr E. Bailo, dr Th Dieing.  



• University of Arizona, USA, University of Florida, Colorado State University, prof G. 

Atkinson, prof. B. Ladanyi.  

• Fulbright Fellowship, visiting professor, University of Arizona, Tucson, USA.  

• Laboratoire d`Optique Apliquee, CNRS, INSERM, Ecole Politechnique - Ecole Nationale 

Superieure De Techniques Avancees, Palaiseau, France, prof. Y. A. Gauduel. 

• Collaboration within European Virtual University on Lasers 

(http://www.mitr.p.lodz.pl/evu/wyklady/)  has been established with: prof. R. Trebino, Georgia 

Institute of Technology, USA, prof. E.Vauthey, University of Geneva, Switzerland, prof. A. 

Materny, Jacobs University Bremen, Germany, prof. G. Fleming, University of California, 

Lawrence Berkeley National Laboratory, USA, dr. G. Filippidis, Institute of Electronic 

Structure and Laser, Greece, prof. M. Diem, Northeastern University, USA, prof. P. Hamm, 

University of Zurich, Switzerland, dr. G. Steinmeyer, Max-Born-Institut, Berlin, Germany, prof. 

S. Mukamel, University of California, USA. 
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