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PhD topic
Chemoenzymatic synthesis and determination the biological activity of vaniline-
derived lactones and increasing the efficiency of their delivery to cancer cells

Research discipline in Doctoral School Biological Sciences

Short description of the research problem to be 
solved in the PhD (minimum 1000 characters)

The subject of the dissertation will be new, optically active compounds with a lactone 
group obtained from vanillin and their biological activity. The research will include 
chemoenzymatic synthesis of target lactones, their detailed structural characterization by 
spectroscopic methods and determination of antioxidant, anti-inflammatory and 
antiproliferative activity towards cancer cell lines. For the most active derivatives, their 
interaction with various models of cell membranes (monocomponent membranes, mimetic 
membranes with a lipid composition mimicking a cancer cell and membranes of cancer 
cells) will be investigated.
Due to the limited use of drugs caused by their toxicity to normal cells, it is important to 
improve the efficiency of their delivery to target cancer cells. Therefore, conjugates of 
phospholipids with newly synthesized biologically active lactones will also be obtained, 
and then, with the use of the phospholipid-lactones conjugates, liposomes will be formed. 
Both the resulting conjugates and the formed liposomes will be tested for antiproliferative 
activity to develop the most effective Drug Delivery System (DDS) of active compounds to 
cancer cells.

Professional skills for PhD candidate (e.g. master 
program, specializations, softwares, language, 
analytical techniques, minimum 500 characters)

Master of Science in the field of biotechnology or chemistry, basic knowledge of the 
English language, basic knowledge of chromatographic and spectroscopic techniques and 
techniques of synthesis and purification of organic compounds, basic knowledge of 
biology and biotechnology, the ability to work with enzymes, the ability to present results at 
scientific conferences, communication skills, availability .                                                                                                                                                                    

Details of the project to support PhD research

a) Project title none
b) Agreement number none

c) Number of months in the project to support PhD 
(in months; starting from 1st of October 2022)

0

d) Project website


