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•	 Application of chromatography and chromatography-mass spectrometry in 

clinical chemistry, toxicology and human biomonitoring.
•	 Vitamin D in human health and disease. 
•	 GC-MS analysis of VOC in exhaled air for clinical diagnosis. 
•	 Fabrication of molecularly imprinted polymers and their application for the iden-

tification and isolation of bioactive molecules. 
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Several innovative approaches and achievements of his group in the field of ap-
plied bioanalysis can be mentioned. In particular the development of GC-IT-MS/MS 
method for monitoring of 17-estradiol and 2-methoxyestradiol in plasma, analysis 
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essential for early diagnosis of pre-eclampsia, a systemic disorder of pregnancy remain-
ing a leading cause of maternal and fetal morbidity and mortality worldwide. Low limits 
of detection were achieved by large volume injection (10 µL) using a packed Program-
mable Temperature Vaporization (PTV) injector. The sensitivity of the method was further 
increased by increasing dumping gas flow in Ion Trap from the default of 0.3 mL min−1 to 
2 mL min−1 and thus increasing the trapping efficiency and as a result substantial in-
crease in the instrument response (peak area) and the S/N ratio [11]. 

Another interesting application was the development of on-line SPE-UHPLC method for 
the 25-hydroxy-vitamin D quantification in serum/plasma for the determination of vitamin 
D status. The instrument configuration and SPE column packing material selected en-
able large volume sample injection (500 µL) and online sample tenfold pre-concentration, 
clean up and subsequent selective metabolites transfer onto the analytical column. The 
method abrogates off-line sample preparation steps and substantially simplify and speed 
up the analysis [7].  

The development of innovative application of molecular imprinting for ligand based “real” 
screening for bioactive molecules for the regulation of the selected biological targets 
can be also mentioned. The new strategy consists of imprinting known natural ligands of 
selected targets (enzymes, receptors) and thus the synthetic reproduction of the target 
binding site in the molecularly imprinted polymer (MIP). Subsequently, the MIP can be 
used for specific recognition and isolation of structurally similar molecules from different 
sources, e.g. plant crude extracts, by MIP-Solid Phase Extraction procedure [1,5,6]. 
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