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SCIENTIFIC INTERESTS:

✓ Synthesis and characterization of organophosphorus compounds using modern, eco-friendly methods;

✓ Structural modifications (including conjugation) of bioactive motifs using phosphorus compounds;

✓ Isolation of active compounds from plant material, along with their characterization;

✓ Use of spectroscopic methods (NMR, IR, MS) for the analysis of samples of various origins.

ONGOING RESEARCH:

AMINOBISPHOSPHONATES
synthesis, modifications and biological properties

In recent years, we have developed a novel 3-step procedure for the synthesis of 
structurally diverse ABPs 2-4. Our current work focuses on investigating their 
biological properties (cytotoxicity, antibacterial effects) as well as performing 
further structural modification of these compounds, including the synthesis of 
their conjugates with other bioactive molecules.
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[2] A. Kuźnik, D. Kozicka, A. Październiok-Holewa, et al., RSC Adv., 2023, 13, 1890.
[3] A. Kuźnik, A. Październiok-Holewa, et al.,Eur. J. Pharmacol., 2020, 866, 172773.

Acknowledge
The team carried out work related to the following grants: HORIZON-CL4-2021-RESILIENCE-01-01 - No. 101058089; SONATA X - 2015/19/D/ST5/00733; SONATA VII - 
2014/13/D/ST4/01863; Regular grant No. N N204 165636; LIDER/009/433/L-4/12/NCBR/2013; and LIDER/0048/L-7/2015. The research was also supported by the Excellence 
Initiative – Research University program implemented at the Silesian University of Technology (04/020/SDU/10-21-02).

BETULIN 
multi-purpose natural bioactive substance

The multidirectional bioactivity of betulin (BN), its widespread occurrence in 
plants, relatively low toxicity, and acceptable safety profile make it an attractive 
scaffold for scientific research and potential therapeutic applications.
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ELECTROORGANIC SYNTHESIS
application of eco-friendly methods in organic synthesis

Electroorganic methods are employed for the preliminary modification of biologically relevant compounds, such as amino acid derivatives and non-steroidal anti-
inflammatory drugs (NSAIDs). This approach enables the generation of versatile building blocks for the incorporation of biologically significant motifs into more 
complex molecular architectures.
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Hydrogel Materials Group
• Thermogellable matricies for cell culture
• Trehalose-releasing nanogels for autophagy stimulation
• Oligonucleotides-integrating nanocarriers
• Functional hydrogel materials (materials capable of selective carbohydrate-directed

interactions; enzyme-integrated materials; selective sorbents)
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Danuta Gillner

BioActive Transformations Lab

Gabriela Pastuch-Gawołek
Glycoconjugation of biological active compounds as a way for improving their bioavailability and selectivity

BIOACTIVE 
COMPOUND

R = H, Ac or Bn

X = O, N or S

BETULIN METHOTREXATE

QUINOLINE DERIVATIVES 
URIDINE

Substrates

synthesis
Glycoconjugates

synthesis
Enzymatic

assays
Cytotoxicity

assays
Antiviral activity

assays

ANTICANCER ACTIVITY

ANTIVIRAL ACTIVITY

METAL CHELATORS

GTS INHIBITORS

Anna Kasprzycka; Katarzyna Żurawska; Kinga Plasa; Aleksandra Gulec

GlycoLab
• Design and synthesis of biologically active compounds (enzyme inhibitors)
• Obtaining the prodrug form of drugs used in clinical therapies
• Targeted transport to cancer cells
• Chemistry of sugars, synthesis of sugar derivatives (glycoconjugates)
• Synthesis of organosulfur compounds
• Synthesis of terpenoid derivatives
• Study of anticancer and antimicrobial activity

GEMCITABINE PRODRUGS

• increase bioavailability,
• reduce systemic cytotoxicity,
• GLUT receptor-mediated targeted

transport.

Patent PL (granted decision of 18.03.2025)
Prodrug - Gemcitabine-derived glycoconjugate
as a new compound with anticancer activity,
method of preparation and application,
A. Kasprzycka, W. Szeja, K. Żurawska, M. 
Woźniak, S. Makuch, J. Wiśniewski, T. Cichoń, 
E. Pilny, Patent application P.442924 
23.11.2022.
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