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Information

Nametags 

To ensure smooth access throughout the conference, please always keep your nametag      

visible – this includes meal breaks, social events and evening gatherings. Certain areas and 

services will require verification. 

Lunch Information 

Lunch will be provided on the ground floor of the Vinař building, offering a convenient and 

comfortable setting for attendees to relax and connect between morning and afternoon sessions. 

Need Assistance? 

Our event organizers will be easy to identify – just look for the black conference badges. If you have 

any questions or run into any issues, feel free to reach out to them anytime during the conference. 

Registration to the conference will be held at Vinař building on ground floor.
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Poster Session

7KH� SRVWHU� VHVVLRQ� LV� VFKHGXOHG� WR� EH� KHOG� LQ� 5RRP�$�� RQ� WKH� JURXQG� IORRU� RI� WKH�$GLQD� 
EXLOGLQJ��UXQQLQJ�IURP�������WR������� 

'XULQJ� WKH�SRVWHU� VHVVLRQ�� DWWHQGHHV�ZLOO�VKRZFDVH� WKHLU�ZRUN�� ZLWK�SOHQW\�RI� RSSRUWXQLWLHV� 
IRU� HQJDJLQJ� FRQYHUVDWLRQV� DQG� SURIHVVLRQDO� QHWZRUNLQJ�� 6WXGHQW� VXEPLVVLRQV� ZLOO� EH� 
UHYLHZHG�E\�D�SDQHO�RI�H[SHUWV��ZKR�ZLOO�DVVHVV�HDFK�SRVWHU�IRU�LWV�VFLHQWLILF�PHULW��LQQRYDWLYH� 
DSSURDFK��DQG�FODULW\�RI�SUHVHQWDWLRQ� 

Poster Award Committee 
3DYHO�%REiĐ 

1RUEHUW�-DNXERZVNL 
*XQGD .|OOHQVSHUJHU 

:ROIJDQJ�.URXWLO 
0LFKDHOD�.XFK\QND 

,VWYiQ�0iQGLW\ 
9LNWRU�0LODWD 

/XFLH�1RYiNRYi 
+HQULN�6XQGpQ 
3HWHU�9HUZLOVW 
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Anton Paar
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P. Dunkel (Semmelweis University)

54 

ST04 ASYMMETRIC ORGANOCATALYZED TRANSFER HYDROXYMETHYLATION OF 
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ELEMENATAL LABELS AND TAGS ʹ VALUABLE TOOLS FOR DRUG DEVELOPMENT
AND APPLICATION 

N. JAKUBOWSKI 1

1 Spetec Gmbh, Am Kletthamer Feld 15, 85435 Erding, Germany; norbi.jakubowski@gmail.com  

KEYWORDS: ICP-MS; TAGGING; LABELLING; HPLC; IMAGING 

ICP-MS is one of the most sensitive methods in atomic spectroscopy. The sensitivity is directly 

proportional to the number of atoms in the ion source, an ICP, and thus can be easily calibrated by 

standards. However, all molecular information is destroyed in the plasma, which makes it less sensitive 

to matrix effects but also is related to a loss in analytical information of the sample of interest.  

In this lecture several techniques will be discussed how to get some molecular information by applying 

an atomic detector for the detection of molecules and biomarkers by using two important and very 

versatile tools: labelling and tagging. 

The most direct way to provide molecular information in ICP-MS is the application of elements as 

labels, if they are specific for selected molecules. A label is intrinsically integrated as a part of a 

molecule and thus does not change the chemistry of the molecule. For instance it is well known from 

organic mass spectrometry, where for instance enriched isotopes of carbon (13C) are used for labelling 

of specific molecules used as standard for identification and quantification. Typical elements used in 

elemental mass spectroscopy are: sulfur (in amino acids or proteins), phosphorus (in ATP, DTP or DNA) 

or selenium (in amino acids or in seleno-proteins). In all these cases labels are used for quantification 

and molecular information is provided by coupling of the ICP-MS with separation techniques. In 

particular chromatographic separations such as GC, LC or HPLC are applied for this purpose. Examples 

will be given how to determine the phosphorylation status of peptides and proteins and how to study 

the binding of Cis-Platinum to proteins using gel-electrophoresis for protein separation.  

In comparison a tag is artificially binding elements, most often a Rare Earth Element, to organic 

molecules by a derivatization method to a molecule of interest, which changes the physical and 

chemical properties significantly. However, depending on the derivatization technique applied it can 

be designed to bind specifically to (bio-) molecules of interest only. Alternatively it can be used to tag 

amino-acids, proteins or antibodies. In the latter case it can be used to develop specific immuno-assays 

for detection of biomarkers in cancer research or to study protein expression. In the first example it 

will be shown that staining by use of elemental tags provide information about the distribution of DNA 

and proteins in a single cell imaging experiment studying the uptake of nanoparticles. In the next 

example a multiplex assay is developed to measure protein expression in toxicology in a protein 

microarray.  In a last example it will be used for detection of cancer-specific biomarkers in biopsy 

samples of patients. 

To summarize: In this lecture different tools will be discussed how to use an ICP-MS for detection of 

elements used as labels or tags for drug development, cancer research or in toxicology.  It will be shown 

how the sensitivity of an ICP-MS can be improved to reach detection limits at single molecule levels! 
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�ƐƐŽĐ͘�ƉƌŽĨ͘ ��ƌ͘ �/ƐƚǀĄŶ�DĄŶĚŝƚǇ 

/ŶƐƟƚƵƚĞ�ŽĨ�KƌŐĂŶŝĐ��ŚĞŵŝƐƚƌǇ͕ �^ĞŵŵĞůǁĞŝƐ�hŶŝǀĞƌƐŝƚǇ� 

ZĞƐĞĂƌĐŚ��ĞŶƚƌĞ�ĨŽƌ�EĂƚƵƌĂů�^ĐŝĞŶĐĞƐ͕�,ƵŶŐĂƌǇ 

/ƐƚǀĄŶ�DĄŶĚŝƚǇ�ŝƐ�ƚŚĞ�,ĞĂĚ�ŽĨ�ƚŚĞ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�KƌŐĂŶŝĐ��ŚĞŵŝƐƚƌǇ�Ăƚ�^ĞŵŵĞůǁĞŝƐ�hŶŝǀĞƌƐŝƚǇ�ĂŶĚ�Ă�

ƐĞŶŝŽƌ�ƌĞƐĞĂƌĐŚĞƌ�Ăƚ�ƚŚĞ�,hEͲZ�E�ZĞƐĞĂƌĐŚ��ĞŶƚƌĞ�ĨŽƌ�EĂƚƵƌĂů�^ĐŝĞŶĐĞƐ�;Z�E^Ϳ�ŝŶ��ƵĚĂƉĞƐƚ͕�,ƵŶŐĂƌǇ͘�

,ŝƐ� ƌĞƐĞĂƌĐŚ� ĨŽĐƵƐĞƐ� ŽŶ� ďŝŽŝŶƐƉŝƌĞĚ� ƉĞƉƟĚĞͲďĂƐĞĚ� ƐǇƐƚĞŵƐ͕� ǁŝƚŚ� ƉĂƌƟĐƵůĂƌ� ĞŵƉŚĂƐŝƐ� ŽŶ� ĂƌƟĮĐŝĂů�

ĐŚůŽƌŝĚĞ�ŝŽŶ�ƚƌĂŶƐƉŽƌƚĞƌƐ�ĂŶĚ�ƚŚĞŝƌ�ƚŚĞƌĂƉĞƵƟĐ�ƉŽƚĞŶƟĂů�ŝŶ�ĐǇƐƟĐ�ĮďƌŽƐŝƐ͕�ĂŶƟŵŝĐƌŽďŝĂů�ƌĞƐŝƐƚĂŶĐĞ͕�ĂŶĚ�

ŽŶĐŽůŽŐǇ͘�,Ğ�ŝƐ�ĂůƐŽ�ĂĐƟǀĞůǇ�ŝŶǀŽůǀĞĚ�ŝŶ�ƚŚĞ�ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�ƐƵƐƚĂŝŶĂďůĞ�ƉĞƉƟĚĞ�ƐǇŶƚŚĞƐŝƐ�ŵĞƚŚŽĚƐ�

ƵƐŝŶŐ� ĐŽŶƟŶƵŽƵƐͲŇŽǁ� ƚĞĐŚŶŽůŽŐŝĞƐ͘� �ƌ͘ � DĄŶĚŝƚǇ� ŚĂƐ� ƌĞĐĞŝǀĞĚ� ƐĞǀĞƌĂů� ŶĂƟŽŶĂů� ĂŶĚ� ŝŶƚĞƌŶĂƟŽŶĂů�

ƌĞƐĞĂƌĐŚ�ŐƌĂŶƚƐ�ĂŶĚ�ŵĂŝŶƚĂŝŶƐ�ĐůŽƐĞ�ĂĐĂĚĞŵŝĐ�ĂŶĚ�ŝŶĚƵƐƚƌŝĂů�ĐŽůůĂďŽƌĂƟŽŶƐ�ŝŶ�ƚŚĞ�ĮĞůĚƐ�ŽĨ�ŵĞĚŝĐŝŶĂů�

ĐŚĞŵŝƐƚƌǇ͕� ƐƵƉƌĂŵŽůĞĐƵůĂƌ� ĐŚĞŵŝƐƚƌǇ͕� ĂŶĚ� ĚƌƵŐ� ĚĞůŝǀĞƌǇ͘� ,Ğ� ŝƐ� ƚŚĞ� ĂƵƚŚŽƌ� ŽĨ� ϳϱ� ƉƵďůŝĐĂƟŽŶƐ͕� Ă� ĐŽͲ

ŝŶǀĞŶƚŽƌ�ŽĨ�ϳ�ƉĂƚĞŶƚƐ͕�ĂŶĚ�ŚĂƐ�ƌĞĐĞŝǀĞĚ�ϭ͕ϰϭϳ�ŝŶĚĞƉĞŶĚĞŶƚ�ĐŝƚĂƟŽŶƐ͘�,ŝƐ�ĐƵŵƵůĂƟǀĞ�ŝŵƉĂĐƚ�ĨĂĐƚŽƌ�ŝƐ�

Ϯϳϴ͘ϳ͘ 
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Peptide synthesis is central to drug discovery and peptide-based therapeutics. While SPPS has 

advanced significantly since Merrifield's work, it still relies on excess amino acids and toxic solvents 

like DMF. To address these issues, we developed a scalable and sustainable approach using 

continuous-flow (CF) technology and propylene carbonate (PC)Ͷa biodegradable, green solvent [1]. 

By optimizing CF conditions, we reduced amino acid use to 1.5 equivalents, achieving efficient coupling 

for all 20 proteinogenic amino acids. PC successfully replaced DMF without further optimization, 

highlighting its suitability as a green SPPS solvent [2]. The method enabled efficient scale-up of complex 

ƉĞƉƚŝĚĞƐ͕�ŝŶĐůƵĚŝŶŐ�ɴ-peptide foldamers and N-methylated peptides, with high yields and purities. Even 

difficult or costly sequences were synthesized with minimal waste and reduced solvent use, supporting 

the integration of green chemistry into industrial peptide manufacturing [3]. The reactor setup is 

illustrated in Figure 1. The technology has already been applied in peptide-based drug discovery 

projects. 

Figure 1. The constructed CF reactor used for SPPS 

The study was supported by OTKA ANN 139484, 'zKZ^1dM^�s-2021-00009, TKP2021-EGA-31. 
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ƉƌŽĨ͘ ��ƌ͘ �tŽůĨŐĂŶŐ�<ƌŽƵƟů 

�ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŚĞŵŝƐƚƌǇ͕ �hŶŝǀĞƌƐŝƚǇ�ŽĨ�'ƌĂǌ͕��ƵƐƚƌŝĂ 

tŽůĨŐĂŶŐ�<ƌŽƵƟů�ƐƚƵĚŝĞĚ�ĐŚĞŵŝƐƚƌǇ�Ăƚ�ƚŚĞ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�dĞĐŚŶŽůŽŐǇ�ŝŶ�'ƌĂǌ�;�ƵƐƚƌŝĂͿ�ĂŶĚ�ĐŽŶĚƵĐƚĞĚ�ŚŝƐ�

WŚ�ͲƌĞƐĞĂƌĐŚ�ŝŶ�ǁŝƚŚ�WƌŽĨ͘ �<Ƶƌƚ�&ĂďĞƌ�ŝŶ�'ƌĂǌ�Ăƚ�ƚŚĞ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�dĞĐŚŶŽůŽŐǇ�ĂƐ�ǁĞůů�ĂƐ�ŝŶ��ǆĞƚĞƌ�;ϲ�

ŵŽŶƚŚƐ�h<͕�^͘�D͘�ZŽďĞƌƚƐͿ͘��ŌĞƌ�ƚǁŽ�ǇĞĂƌƐ͛�ĞǆƉĞƌŝĞŶĐĞ�ŝŶ�ŝŶĚƵƐƚƌǇ�Ăƚ�EŽǀĂƌƟƐͬ�,�ĂŶĚ�<ƌĞŵƐ��ŚĞŵŝĞ�

�ŚĞŵŝĐĂů�̂ ĞƌǀŝĐĞƐ�ŚĞ�ďĞĐĂŵĞ�ĂƐƐŝƐƚĂŶƚ�ƉƌŽĨĞƐƐŽƌ�Ăƚ�ƚŚĞ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�'ƌĂǌ͕��ƵƐƚƌŝĂ͘��ŌĞƌ�ŚŝƐ�ŚĂďŝůŝƚĂƟŽŶ�

ŚĞ�ďĞĐĂŵĞ�ĂƐƐŽĐŝĂƚĞ�ƉƌŽĨĞƐƐŽƌ�ŝŶ�ϮϬϬϰ�ĂŶĚ�ĨƵůů�ƉƌŽĨĞƐƐŽƌ�ŝŶ�ϮϬϭϯ�Ăƚ�ƚŚĞ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�'ƌĂǌ�;�ƵƐƚƌŝĂͿ͘�,Ğ�

ƉƵďůŝƐŚĞĚ�ŵŽƌĞ�ƚŚĂŶ�ϯϮϬ�ƉĂƉĞƌƐ�ŽŶ�ďŝŽĐĂƚĂůǇƐŝƐ�ĂŶĚ�ĐŽŶƚƌŝďƵƚĞĚ�ƚŽ�ŵŽƌĞ�ƚŚĂŶ�ϯϬ�ƉĂƚĞŶƚƐ�ĐŽŶĐĞƌŶŝŶŐ�

ďŝŽĐĂƚĂůǇƐŝƐ͘��ĞƐŝĚĞƐ� ǀĂƌŝŽƵƐ�ŽƚŚĞƌ� ĂǁĂƌĚƐ͕�ŚĞ� ƌĞĐĞŝǀĞĚ� ƚŚĞ��ŝŽĐĂƚ� ĂǁĂƌĚ� ŝŶ�ϮϬϭϮ�ĂŶĚ� ƚŚĞ��ŝŽƚƌĂŶƐ�

ĂǁĂƌĚ�ŝŶ�ϮϬϭϱ͘�,ŝƐ�ƌĞƐĞĂƌĐŚ�ĨŽĐƵƐĞƐ�ĂŶĚ�ďŝŽĐĂƚĂůǇƟĐ�ƌĞĚŽǆ�ƌĞĂĐƟŽŶƐ͕��Ͳ��ďŽŶĚ�ĨŽƌŵĂƟŽŶ�ĂŶĚ�ĐĂƐĐĂĚĞƐ͘ 
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Using biocatalysts in organic synthesis is a continuously increasing field. Reasons for that are the mild 

reaction conditions often using water as solvent as well as the outstanding stereo- and regioselectivity of 

the catalyst; furthermore, the easy preparation of the catalysts from renewables and the biodegradability 

of the catalyst represents another aspect of sustainable catalysis. In the lecture examples are given, in 

which unique features of biocatalysts are exploited and novel/alternative synthetic routes to bioactive 

molecules are demonstrated. 

For instance, an iron-dependent enzyme was shown to catalyze an unprecedent retro-aza-Prins reaction 

on the route to huperzine alkaloids [1] or we used biocatalysts for stereoselective imine reduction to 

make (R)-reticuline followed by biocatalytic oxidative C-C bond formation to get (+)-salutaridine [2]. 

Further examples are the biocatalytic asymmetric Pictet-Spengler reaction of tryptamine and aldehyde 

enabling a C-C bond formation leading to optically enriched beta-carbolines allowing the shortest 

synthesis of (R)-harmicine [3,4]. The (formal) reductive amination of ketones enabled e.g. regio- and 

stereoselective amination of di- and tri-ketones giving access to natural anti-feedant agents [5].  

We extended the biocatalytic toolbox e.g. by a biocatalytic Friedel-Crafts like reaction [6], allowing 

alternative protocols for achieving very recently also C-formylation of catechols (unpublished). Oxidative 

C-C bond formation in a kinetic resolution gave access to deoxy-, epi-, and podophyllotoxin [7]. Optically

enriched acylated 1-indanol, a key intermediate in the synthesis of the blockbuster antiparkinsonian drug

rasagiline and the potent neuroprotective agent ladostigil (TV3326) was obtained in a dynamic kinetic

resolution using water as solvent and biocatalysts for racemization and acylation, thus metal catalysts

could be avoided [8].
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ƉƌŽĨ͘ ��ƌ͘ �,ĞŶƌŝŬ�^ƵŶĚĠŶ 

�ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŚĞŵŝƐƚƌǇ�ĂŶĚ�DŽůĞĐƵůĂƌ��ŝŽůŽŐǇ͕ � 

hŶŝǀĞƌƐŝƚǇ�ŽĨ�'ŽƚŚĞŶďƵƌŐ͕�^ǁĞĚĞŶ 

,ĞŶƌŝŬ�^ƵŶĚĠŶ�ĐŽŵƉůĞƚĞĚ�ŚŝƐ�WŚ�� ŝŶ�KƌŐĂŶŝĐ��ŚĞŵŝƐƚƌǇ�Ăƚ�^ƚŽĐŬŚŽůŵ�hŶŝǀĞƌƐŝƚǇ� ŝŶ�ϮϬϬϳ͕� ĨŽůůŽǁŝŶŐ�

ƵŶĚĞƌŐƌĂĚƵĂƚĞ�ĂŶĚ�ůŝĐĞŶƟĂƚĞ�ĚĞŐƌĞĞƐ�Ăƚ�ƚŚĞ�ƐĂŵĞ�ŝŶƐƟƚƵƟŽŶ͘��ŌĞƌ�ƉŽƐƚĚŽĐƚŽƌĂů�ǁŽƌŬ�ŝŶ�&ƌĂŶŬĨƵƌƚ�ĂŶĚ�

'ŽƚŚĞŶďƵƌŐ͕�ŚĞ�ũŽŝŶĞĚ��ŚĂůŵĞƌƐ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�dĞĐŚŶŽůŽŐǇ�ĂƐ��ƐƐŝƐƚĂŶƚ�WƌŽĨĞƐƐŽƌ͕ �ůĂƚĞƌ�ŵŽǀŝŶŐ�ƚŽ�ƚŚĞ�

hŶŝǀĞƌƐŝƚǇ�ŽĨ�'ŽƚŚĞŶďƵƌŐ͕�ǁŚĞƌĞ�ŚĞ�ŝƐ�ĐƵƌƌĞŶƚůǇ�Ă�WƌŽĨĞƐƐŽƌ͘ �,Ğ�ŚĂƐ�ďĞĞŶ�ĂǁĂƌĚĞĚ�ƉƌĞƐƟŐŝŽƵƐ�ŐƌĂŶƚƐ�

ĂŶĚ�ĨĞůůŽǁƐŚŝƉƐ͕� ŝŶĐůƵĚŝŶŐ�ƚŚĞ��Z��D^���WŽƐƚĚŽĐƚŽƌĂů�&ĞůůŽǁƐŚŝƉƐ� ;ϮϬϭϴ�ĂŶĚ�ϮϬϮϯͿ͕� ƚŚĞ�sZ�WƌŽũĞĐƚ�

'ƌĂŶƚ�;ϮϬϮϰͿ͕�ĂŶĚ�ĨƵŶĚŝŶŐ�ĨƌŽŵ�ƚŚĞ�KůůĞ��ŶŐŬǀŝƐƚ�&ŽƵŶĚĂƟŽŶ�;ϮϬϭϴ�ĂŶĚ�ϮϬϮϮͿ͕�ĂŵŽŶŐ�ŽƚŚĞƌƐ͘�,Ğ�ŚĂƐ�

ƉƵďůŝƐŚĞĚ�ŽǀĞƌ�ϴϮ�ƐĐŝĞŶƟĮĐ�ƉĂƉĞƌƐ͕�ǁŝƚŚ�Ă�ƚŽƚĂů�ŽĨ�ϱ�Ϯϯϴ�ĐŝƚĂƟŽŶƐ�ĂŶĚ�ĂŶ�ŚͲŝŶĚĞǆ�ŽĨ�ϯϵ͘��ƵƌƌĞŶƚůǇ͕�ŚĞ�

ǁŽƌŬƐ� ŝŶ� ƚŚĞ�ĂƌĞĂ�ŽĨ�ƐǇŶƚŚĞƟĐ�ŵĞƚŚŽĚ�ĚĞǀĞůŽƉŵĞŶƚ�ǁŝƚŚ�Ă� ĨŽĐƵƐ�ŽŶ�ďŽƌŽŶ�ĐŚĞŵŝƐƚƌǇͶƉĂƌƟĐƵůĂƌůǇ�

ĞůĞĐƚƌŽƉŚŝůŝĐ�ŽƌƚŚŽ�ĚŝǀĞƌƐŝĮĐĂƟŽŶͶĂŶĚ�ƐƵƉƌĂŵŽůĞĐƵůĂƌ�ƉŽůǇŵĞƌ�ĐŚĞŵŝƐƚƌǇ͘ 
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A series of highly efficient, regioselective methods for the functionalization of 2-aryl-heteroarenes [1-3] and 

N-aryl amides [4] has been developed, leveraging the unique reactivity of boracycles. These strategies enable

installation of diverse functional groups, including halogens (chloro, bromo, iodo), hydroxyl, amine, BFЇ, and

aryl groups, with exceptional ortho site-selectivity and broad substrate scope. Collectively, these methods

underscore the synthetic utility of boracycles in enabling precise, diversity oriented, scalable, and

operationally simple transformations, with significant applications in medicinal chemistry and materials

science.
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�ƐƐŽĐ͘�ƉƌŽĨ͘ ��ƌ͘ �WĞƚĞƌ�sĞƌǁŝůƐƚ 

ZĞŐĂ�/ŶƐƟƚƵƚĞ͕��ĂƚŚŽůŝĐ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�>ĞƵǀĞŶ͕� 

�ĞůŐŝƵŵ 

WĞƚĞƌ� sĞƌǁŝůƐƚ� ƐƚƵĚŝĞĚ� ĐŚĞŵŝƐƚƌǇ� Ăƚ� <h� >ĞƵǀĞŶ� ;�ĞůŐŝƵŵͿ͕� ĐŽŵƉůĞƟŶŐ� ŚŝƐ� WŚ�� ƌĞƐĞĂƌĐŚ� ƵŶĚĞƌ� ƚŚĞ�

ƐƵƉĞƌǀŝƐŝŽŶ�ŽĨ�WƌŽĨ͘ �tŝŵ��Ğ��ŽƌŐŐƌĂĞǀĞ�ĂŶĚ�WƌŽĨ͘ �tŝŵ��ĞŚĂĞŶ�ŝŶ�ϮϬϭϭ͘�,Ğ�ĐŽŶĚƵĐƚĞĚ�ƉŽƐƚͲĚŽĐƚŽƌĂů�

ƌĞƐĞĂƌĐŚ�Ăƚ�hŶŝǀĞƌƐŝƚĠ��ŽƌĚĞĂƵǆ�ϭ� ;&ƌĂŶĐĞͿ� ĂŶĚ� ƐĞƌǀĞĚ�ĂƐ� Ă�ZĞƐĞĂƌĐŚ�WƌŽĨĞƐƐŽƌ� Ăƚ�<ŽƌĞĂ�hŶŝǀĞƌƐŝƚǇ�

;^ŽƵƚŚ�<ŽƌĞĂͿ�ĨƌŽŵ�ϮϬϭϯ�ƚŽ�ϮϬϭϵ͘�/Ŷ�ϮϬϮϬ͕�ŚĞ�ũŽŝŶĞĚ�<h�>ĞƵǀĞŶ�ĂƐ�ĂŶ��ƐƐŝƐƚĂŶƚ�WƌŽĨĞƐƐŽƌ�Ăƚ�ƚŚĞ�&ĂĐƵůƚǇ�

ŽĨ�WŚĂƌŵĂĐĞƵƟĐĂů�^ĐŝĞŶĐĞƐ͕�ǁŝƚŚ�ŚŝƐ�ƌĞƐĞĂƌĐŚ�ůĂď�ůŽĐĂƚĞĚ�ǁŝƚŚŝŶ�ƚŚĞ�ZĞŐĂ�/ŶƐƟƚƵƚĞ͘�/Ŷ�ϮϬϮϱ͕�ŚĞ�ďĞĐĂŵĞ�

Ă� ƚĞŶƵƌĞĚ� ƉƌŽĨĞƐƐŽƌ� ĂŶĚ� ǁĂƐ� ƉƌŽŵŽƚĞĚ� ƚŽ� �ƐƐŽĐŝĂƚĞ� WƌŽĨĞƐƐŽƌ͘ � ,Ğ� ŚĂƐ� ƉƵďůŝƐŚĞĚ� ŽǀĞƌ� ϲϳ� ƉĂƉĞƌƐ͕�

ƌĞƐƵůƟŶŐ�ŝŶ�ĂŶ�,ͲŝŶĚĞǆ�ŽĨ�ϯϬ͕�ĂŶĚ�ŝƐ�ůŝƐƚĞĚ�ĂƐ�ĂŶ�ŝŶǀĞŶƚŽƌ�ŽŶ�ϭϭ�ƉĂƚĞŶƚƐ͘�,ŝƐ�ĐƵƌƌĞŶƚ�ƌĞƐĞĂƌĐŚ�ĨŽĐƵƐĞƐ�ŽŶ�

ĞĂƌůǇͲƐƚĂŐĞ� ƐǇŶƚŚĞƟĐ� ŵĞĚŝĐŝŶĂů� ĐŚĞŵŝƐƚƌǇ͕� ƉĂƌƟĐƵůĂƌůǇ� ƚŚĞ� ĚĞǀĞůŽƉŵĞŶƚ� ŽĨ� ƐŵĂůůͲŵŽůĞĐƵůĞ�

ĂŶƟŵŝĐƌŽďŝĂů�ĚƌƵŐƐ�ĂŶĚ�ŶŽǀĞů�ĂůůŽƐƚĞƌŝĐ�ƚĂƌŐĞƚ�ŵŽĚƵůĂƟŽŶ͘ 
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Human immunodeficiency virus type 1 (HIV-1) remains a major global health concern, with the 

emergence of drug-resistant strains posing a persistent challenge to long-term therapeutic success. 

Non-nucleoside reverse transcriptase inhibitors (NNRTIs) are a key component of combination 

antiretroviral therapy, acting through allosteric inhibition of the reverse transcriptase enzyme to 

suppress viral replication. 

We investigated the 3,4-dihydroquinazolin-2(1H)-one scaffold as a novel chemotype for NNRTI 

development [1]. A modular and efficient synthetic strategy enabled the preparation of a structurally 

diverse library of analogues, including heterocyclic derivatives of both the N1-phenyl substituent and 

the core scaffold. Structureʹactivity relationship studies identified multiple compounds with 

nanomolar potency against wild-type HIV-1. Several analogues also retained activity against clinically 

relevant resistant strains, including the K103N+Y181C double mutant. Molecular dynamics simulations 

confirmed the stability of key proteinʹligand complexes and revealed favourable hydrogen bonding 

and hydrophobic interactions. 

Our work outlines the synthetic accessibility, structural versatility, and consistent antiviral 

performance of 3,4-dihydroquinazolin-2(1H)-one-based NNRTIs and heterocyclic core analogues, 

across a range of viral variants.  
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ƉƌŽĨ͘ ��ƌ͘ �'ƵŶĚĂ�<ƂůůĞŶƐƉĞƌŐĞƌ 

/ŶƐƟƚƵƚĞ�ŽĨ��ŶĂůǇƟĐĂů��ŚĞŵŝƐƚƌǇ͕ �hŶŝǀĞƌƐŝƚǇ�ŽĨ�sŝĞŶŶĂ͕ 

��ƵƐƚƌŝĂ 

'ƵŶĚĂ� <ƂůůĞŶƐƉĞƌŐĞƌ� ŝƐ� Ă� ƉƌŽĨĞƐƐŽƌ� ĂŶĚ� ŚĞĂĚ� ŽĨ� ƚŚĞ� �ĞƉĂƌƚŵĞŶƚ� ŽĨ� �ŶĂůǇƟĐĂů� �ŚĞŵŝƐƚƌǇ� Ăƚ� ƚŚĞ�

hŶŝǀĞƌƐŝƚǇ�ŽĨ�sŝĞŶŶĂ͕�ǁŚĞƌĞ�ƐŚĞ�ĂůƐŽ�ƐĞƌǀĞƐ�ĂƐ�sŝĐĞ��ĞĂŶ�ŽĨ�ƚŚĞ�&ĂĐƵůƚǇ�ŽĨ��ŚĞŵŝƐƚƌǇ�ĂŶĚ�sŝĐĞ�WƌĞƐŝĚĞŶƚ�

ŽĨ� ƚŚĞ� �ƵƐƚƌŝĂŶ� ^ŽĐŝĞƚǇ� ŽĨ� �ŶĂůǇƟĐĂů� �ŚĞŵŝƐƚƌǇ͘� ^ŚĞ� ƐƚƵĚŝĞĚ� ĂŶĂůǇƟĐĂů� ĐŚĞŵŝƐƚƌǇ� Ăƚ� ƚŚĞ� sŝĞŶŶĂ�

hŶŝǀĞƌƐŝƚǇ�ŽĨ�dĞĐŚŶŽůŽŐǇ͕�ǁŚĞƌĞ�ƐŚĞ�ĞĂƌŶĞĚ�ŚĞƌ��ŝƉů͘�/ŶŐ͘�ĂŶĚ��ƌ͘ �ƚĞĐŚŶ͘�ĚĞŐƌĞĞƐ͕�ĂŶĚ�ůĂƚĞƌ�ĐŽŵƉůĞƚĞĚ�

ŚĞƌ�ŚĂďŝůŝƚĂƟŽŶ�Ăƚ��K<h�hŶŝǀĞƌƐŝƚǇ͘�^ŚĞ�ŝƐ�Ă�ƌĞĐŽŐŶŝǌĞĚ�ĞǆƉĞƌƚ�ŝŶ�ŵĂƐƐ�ƐƉĞĐƚƌŽŵĞƚƌǇͲďĂƐĞĚ�ŵĞƚŚŽĚƐ͕�

ŵƵůƟĚŝŵĞŶƐŝŽŶĂů�ĐŚƌŽŵĂƚŽŐƌĂƉŚǇ͕�ĂŶĚ�ƐƚĂďůĞ�ŝƐŽƚŽƉĞ�ƚĞĐŚŶŝƋƵĞƐ͕�ǁŝƚŚ�ŽǀĞƌ�ϭϵϬ�ƐĐŝĞŶƟĮĐ�ƉƵďůŝĐĂƟŽŶƐ͘�

,Ğƌ�ƌĞƐĞĂƌĐŚ�ĨŽĐƵƐĞƐ�ŽŶ�ƚŚĞ�ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�ŝŶŶŽǀĂƟǀĞ�ĂŶĂůǇƟĐĂů�ƚŽŽůƐ�ŝŶ�ƚŚĞ�ĮĞůĚƐ�ŽĨ�ŵĞƚĂďŽůŽŵŝĐƐ�

ĂŶĚ�ŵĞƚĂůůŽŵŝĐƐ͕�ǁŝƚŚ� Ă� ƉĂƌƟĐƵůĂƌ� ĞŵƉŚĂƐŝƐ� ŽŶ� ƐŝŶŐůĞͲĐĞůů� ĂŶĂůǇƐŝƐ� ĂŶĚ� ƚŚĞ� ƋƵĂŶƟĮĐĂƟŽŶ� ŽĨ� ƚƌĂĐĞ�

ĞůĞŵĞŶƚƐ�ĂŶĚ�ƚŚĞŝƌ�ĐŚĞŵŝĐĂů�ƐƉĞĐŝĞƐ�ŝŶ�ďŝŽůŽŐŝĐĂů�ƐĂŵƉůĞƐ͘��Ǉ�ŝŶƚĞŐƌĂƟŶŐ�ŵĂƐƐ�ĐǇƚŽŵĞƚƌǇ͕�ŚĞƌ�ŐŽĂů�ŝƐ�

ƚŽ�ŐĂŝŶ�ĚĞƚĂŝůĞĚ�ŝŶƐŝŐŚƚƐ�ŝŶƚŽ�ƚŚĞ�ƐŝŶŐůĞͲĐĞůů�ŝŽŶŽŵĞ�ŝŶ�ƌĞůĂƟŽŶ�ƚŽ�ĐĞůůƵůĂƌ�ĨƵŶĐƟŽŶĂůŝƚǇ͘�/Ŷ�ĐŽůůĂďŽƌĂƟŽŶ�

ǁŝƚŚ� ƚŚĞ�DĞĚŝĐĂů� hŶŝǀĞƌƐŝƚǇ� ŽĨ� sŝĞŶŶĂ͕� ŚĞƌ� ƌĞƐĞĂƌĐŚ� ŐƌŽƵƉ� ŝƐ� ĂůƐŽ� ŝŶǀŽůǀĞĚ� ŝŶ� ƚŚĞ� ĚĞǀĞůŽƉŵĞŶƚ� ŽĨ�

ƚĂƌŐĞƚĞĚ�ĂŶƟĐĂŶĐĞƌ�ƚŚĞƌĂƉŝĞƐ�ďĂƐĞĚ�ŽŶ�ŵĞƚĂů�ĐŽŵƉŽƵŶĚƐ͕�ƉĂƌƟĐƵůĂƌůǇ�ƉůĂƟŶƵŵ�ĐŽŵƉůĞǆĞƐ͕�ĂŝŵŝŶŐ�ƚŽ�

ŽƉƟŵŝǌĞ�ƚŚĞƌĂƉĞƵƟĐ�ĞĸĐĂĐǇ�ĂŶĚ�ŵŝŶŝŵŝǌĞ�ƐŝĚĞ�ĞīĞĐƚƐ͘ 
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The development of analytical platforms for single cell analysis has transformed our understanding of 

biological complexity by enabling detailed investigations into cellular heterogeneity and the effects of 

environmental factors, diseases, and therapeutics on individual cells within tissues. The here presented 

single cell metal analysis relies on high speed, low-dispersion laser ablation inductively coupled plasma 

time-of-flight mass spectrometry (LA-ICP-TOF-MS) reaching spatial resolution down to sub-1 µm with 

ablation rates up to 1000 Hz. Today the platform is at the forefront of elemental bioimaging, referring 

to the measurement of endogenous and exogenous metal distributions in tissue. The analytical 

workflow enabling spatial metallomics includes [1] standardization approaches allowing to quantify 

metal levels at single cell level and [2] a tailored image analysis, for single cell metal quantification 

based on imaging, scalable to statistically relevant cell numbers and most importantly [3] the full scope 

of imaging mass cytometry. This way, cellular metal accumulation is linked to phenotypic screening of 

tissue. We will discuss the impact of the method in the field of metal based anticancer drug 

development.  
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ƉƌŽĨ͘ ��ƌ͘ ��ĂǀŝĚ�sĞƚĐŚǉ 

�ĞƉĂƌƚŵĞŶƚ�ŽĨ�WŚĂƌŵĂĐĞƵƟĐĂů�dĞĐŚŶŽůŽŐǇ͕� 

DĂƐĂƌǇŬ�hŶŝǀĞƌƐŝƚǇ�ŝŶ��ƌŶŽ͕��ǌĞĐŚ�ZĞƉƵďůŝĐ 

�ĂǀŝĚ�sĞƚĐŚǉ� ŝƐ�Ă�&Ƶůů�WƌŽĨĞƐƐŽƌ�ŽĨ�WŚĂƌŵĂĐĞƵƟĐĂů�dĞĐŚŶŽůŽŐǇ�Ăƚ� ƚŚĞ�&ĂĐƵůƚǇ�ŽĨ�WŚĂƌŵĂĐǇ͕�DĂƐĂƌǇŬ�

hŶŝǀĞƌƐŝƚǇ͘ �,Ğ�ŐƌĂĚƵĂƚĞĚ�ŝŶ�KƌŐĂŶŝĐ��ŚĞŵŝƐƚƌǇ�ĨƌŽŵ�ƚŚĞ�&ĂĐƵůƚǇ�ŽĨ�^ĐŝĞŶĐĞ͕�DĂƐĂƌǇŬ�hŶŝǀĞƌƐŝƚǇ͕�ĂŶĚ�ŝŶ�

WŚĂƌŵĂĐǇ� ĨƌŽŵ� ƚŚĞ� hŶŝǀĞƌƐŝƚǇ� ŽĨ� sĞƚĞƌŝŶĂƌǇ� ĂŶĚ� WŚĂƌŵĂĐĞƵƟĐĂů� ^ĐŝĞŶĐĞƐ� �ƌŶŽ͕� ƐƵďƐĞƋƵĞŶƚůǇ�

ƐƉĞĐŝĂůŝǌŝŶŐ�ŝŶ�WŚĂƌŵĂĐĞƵƟĐĂů�dĞĐŚŶŽůŽŐǇ͘�,ŝƐ�ƌĞƐĞĂƌĐŚ�ĨŽĐƵƐĞƐ�ŽŶ�ĐŽŶƚƌŽůůĞĚͲƌĞůĞĂƐĞ�ĚŽƐĂŐĞ�ĨŽƌŵƐ�ĂŶĚ�

ĂĚǀĂŶĐĞĚ� ĚƌƵŐ� ĨŽƌŵƵůĂƟŽŶƐ͘� WƌŽĨ͘ � sĞƚĐŚǉ� ƐĞƌǀĞĚ� ĂƐ� ,ĞĂĚ� ŽĨ� ƚŚĞ� �ĞƉĂƌƚŵĞŶƚ� ŽĨ� WŚĂƌŵĂĐĞƵƟĐĂů�

dĞĐŚŶŽůŽŐǇ�ĨŽƌ�ϭϭ�ǇĞĂƌƐ�ĂŶĚ�ŚĂƐ�ďĞĞŶ��ĞĂŶ�ŽĨ�ƚŚĞ�&ĂĐƵůƚǇ�ŽĨ�WŚĂƌŵĂĐǇ�ĨŽƌ�ƚŚĞ�ƉĂƐƚ�ĮǀĞ�ǇĞĂƌƐ͘�,Ğ�ŚĂƐ�

ĐŽůůĂďŽƌĂƚĞĚ�ǁŝƚŚ�ďŽƚŚ�ŝŶŶŽǀĂƟǀĞ�ĂŶĚ�ŐĞŶĞƌŝĐ�ƉŚĂƌŵĂĐĞƵƟĐĂů�ŝŶĚƵƐƚƌŝĞƐ�ĨŽƌ�ŽǀĞƌ�ƚǁŽ�ĚĞĐĂĚĞƐ͘�,Ğ�ŝƐ�

ƚŚĞ�ĂƵƚŚŽƌ�Žƌ�ĐŽͲĂƵƚŚŽƌ�ŽĨ�ŵŽƌĞ�ƚŚĂŶ�ϵϬ�ƐĐŝĞŶƟĮĐ�ƉƵďůŝĐĂƟŽŶƐ�ĂŶĚ�ŚŽůĚƐ�ĨŽƵƌ�ƉĂƚĞŶƚƐ͘�,ŝƐ�ůŽŶŐͲƚĞƌŵ�

ŐŽĂů� ŝƐ� ƚŽ� ƚƌĂŶƐůĂƚĞ� ĂĐĂĚĞŵŝĐ� ƌĞƐĞĂƌĐŚ� ŝŶƚŽ� ƉƌĂĐƟĐĂů� ĂƉƉůŝĐĂƟŽŶƐ� ƚŚĂƚ� ĞŶŚĂŶĐĞ� ĚƌƵŐ� ĚĞůŝǀĞƌǇ� ĂŶĚ�

ŝŵƉƌŽǀĞ�ƉĂƟĞŶƚ�ĐĂƌĞ͘ 
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The unique potential of linking pharmaceutical industry research with academia for innovative drug 

development is built at the campus of Masaryk University in Brno. 

In one location will be situated the Faculty of 

Pharmacy, Faculty of Medicine, Faculty of 

Science, and the Central European Institute 

of Technology, with excellent 

pharmaceutical research. From September 

2026, a new infrastructure BioPharma Hub 

will be open with a state-of-the-art 

preclinical centre and a completely unique 

infrastructure for academia, with a GMP pilot 

plan.  

The production unit will include spaces for 

manufacturing solid dosage forms, sterile 

aseptic production facilities, and separate 

parts for physicochemical and 

microbiological quality control laboratory. 

Together with the university hospital, it will 

be possible to ensure the entire drug 

development cycle from the discovery of the 

drug substance, through its preclinical 

testing, preparation of a clinical batch of the 

dosage form, to the possibility of clinical testing of the drug. In addition, a Science and Technology Park 

for the pharmaceutical industry will be built nearby to accommodate pharmaceutical companies. All 

this will create conditions to attract innovative research of pharmaceutical companies to Brno. 

Science 
and technology 
Park for Pharma 

Industry University 
Hospital 

Masaryk 
University 
Campus 
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ƉƌŽĨ͘ ��ƌ͘ �>ƵĐŝĞ�EŽǀĄŬŽǀĄ 

�ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶĂůǇƟĐĂů��ŚĞŵŝƐƚƌǇ͕ � 

�ŚĂƌůĞƐ�hŶŝǀĞƌƐŝƚǇ�ŝŶ�,ƌĂĚĞĐ�<ƌĄůŽǀĠ͕��ǌĞĐŚ�ZĞƉƵďůŝĐ 

>ƵĐŝĞ�EŽǀĄŬŽǀĄ�ŚĂƐ�ďĞĞŶ�Ă�&Ƶůů�WƌŽĨĞƐƐŽƌ�ŝŶ��ŶĂůǇƟĐĂů��ŚĞŵŝƐƚƌǇ�Ăƚ�ƚŚĞ��ŚĂƌůĞƐ�hŶŝǀĞƌƐŝƚǇ͕�&ĂĐƵůƚǇ�ŽĨ�

WŚĂƌŵĂĐǇ�ŝŶ�,ƌĂĚĞĐ�<ƌĄůŽǀĠ͕��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶĂůǇƟĐĂů��ŚĞŵŝƐƚƌǇ͕�ƚŚĞ��ǌĞĐŚ�ZĞƉƵďůŝĐ�ƐŝŶĐĞ�ϮϬϭϵ͘�,Ğƌ�

ƌĞƐĞĂƌĐŚ� ŝƐ� ŽƌŝĞŶƚĞĚ� ƚŽǁĂƌĚƐ� ƐĞƉĂƌĂƟŽŶ� ƚĞĐŚŶŝƋƵĞƐ͕� ŶĂŵĞůǇ� ƵůƚƌĂͲŚŝŐŚ� ƉĞƌĨŽƌŵĂŶĐĞ� ůŝƋƵŝĚ�

ĐŚƌŽŵĂƚŽŐƌĂƉŚǇ͕�ƐƵƉĞƌĐƌŝƟĐĂů�ŇƵŝĚ�ĐŚƌŽŵĂƚŽŐƌĂƉŚǇ͕�ĂŶĚ�ƚŚĞŝƌ�ĐŽƵƉůŝŶŐ�ƚŽ�ŵĂƐƐ�ƐƉĞĐƚƌŽŵĞƚƌǇ͘�^ŚĞ�ŝƐ�

ŝŶǀŽůǀĞĚ� ŝŶ�Ă�ďƌŽĂĚ�ƐĐŽƉĞ�ŽĨ� ƌĞƐĞĂƌĐŚ�ƉƌŽũĞĐƚƐ� ĨŽĐƵƐĞĚ�ŽŶ�ƉŚĂƌŵĂĐĞƵƟĐĂů�ĂŶĂůǇƐŝƐ͕�ĚŽƉŝŶŐ�ĐŽŶƚƌŽů͕�

ƉůĂŶƚ�ĂŶĂůǇƐŝƐ͕�ĂŶĚ�ďŝŽĂŶĂůǇƟĐĂů�ŵĞƚŚŽĚƐ͘��Ŷ�ŝŵƉŽƌƚĂŶƚ�ƉĂƌƚ�ŽĨ�ŚĞƌ� ƌĞƐĞĂƌĐŚ�ĂůƐŽ�ůŝĞƐ� ŝŶ�ƚŚĞ�ƐĂŵƉůĞ�

ƉƌĞƉĂƌĂƟŽŶ�ƐƚĞƉ͕�ǁŚĞƌĞ�ƚŚĞ�ĨŽĐƵƐ�ŝƐ�ƉƵƚ�ŽŶ�ƚŚĞ�ĐƵƌƌĞŶƚ�ƚƌĞŶĚƐ�ĞŶĂďůŝŶŐ�ĨĂĐŝůŝƚĂƟŽŶ͕�ŵŝŶŝĂƚƵƌŝǌĂƟŽŶ͕�

ĂŶĚ�ƌĞĚƵĐƟŽŶ�ŽĨ�ƟŵĞ�ĂŶĚ�ƐĂŵƉůĞ�ƌĞƋƵŝƌĞŵĞŶƚƐ͘�^ŚĞ�ĂƵƚŚŽƌĞĚ�ƚŚĞ�ďŽŽŬ�ŽŶ�,W>��ƚŚĞŽƌǇ�ĂŶĚ�ƉƌĂĐƟĐĞ�

ĂŶĚ�ƚĞŶ�ďŽŽŬ�ĐŚĂƉƚĞƌƐ͘�^ŚĞ�ƉƵďůŝƐŚĞĚ�ĂůŵŽƐƚ�ϭϴϬ�ƉĞĞƌͲƌĞǀŝĞǁĞĚ�ƐĐŝĞŶƟĮĐ�ĂƌƟĐůĞƐ�ĂŶĚ�ƌĞǀŝĞǁ�ƉĂƉĞƌƐ�

ǁŝƚŚ�ŵŽƌĞ� ƚŚĂŶ� ϲϱϬϬ� ĐŝƚĂƟŽŶƐ� ĂŶĚ� ĂŶ� ŚͲŝŶĚĞǆ� ŽĨ� ϰϯ͘� ^ŚĞ� ŝƐ� ĂůƐŽ� ǁŝĚĞůǇ� ŝŶǀŽůǀĞĚ� ŝŶ� ƚĞĂĐŚŝŶŐ� ĂŶĚ�

ĞĚƵĐĂƟŽŶ�ĂĐƟǀŝƟĞƐ͕�ƐƵĐŚ�ĂƐ�,W>��ĂŶĚ�^&��ƚƌĂŝŶŝŶŐ�ĐŽƵƌƐĞƐ͕�ƐĞŵŝŶĂƌƐ͕�ĂŶĚ�ĐŽŶĨĞƌĞŶĐĞƐ 
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SUPERCRITICAL FLUID CHROMATOGRAPHY IN PHARMACEUTICAL ANALYSIS 

>͘�EKs�<Ks� 1, <͘�W>��,<��1, &͘�as�� 1 

1 Department of Analytical Chemistry, Faculty of Pharmacy, Charles University, ,ƌĂĚĞĐ�<ƌĄůŽǀĠ; nol@email.cz 

KEYWORDS: SUPERCRITICAL FLUID CHROMATOGRAPHY; API; IMPURITIES; CHIRAL SEPARATION; 

ACHIRAL SEPARATION 

Supercritical fluid chromatography (SFC) combines characteristics of gas and liquid chromatography 

(LC), employing a supercritical fluid as a mobile phase.  Carbon dioxide has been established as the 

most common SFC mobile phase. As it has non-polar properties, it is often modified with organic 

modifiers and fine-tuned with additives/s. The low viscosity and high diffusivity of the supercritical 

mobile phase enhance mass transfer kinetics and reduce pressure drop across the column. Such 

properties enable high-efficiency separations with shorter analysis times compared to LC. Moreover, 

reduced organic solvent consumption aligns SFC with the principles of green chemistry. 

Pharmaceutical analysis is characterized by rigorous regulatory requirements, adherence to Good 

Laboratory and Manufacturing Practices, and the necessity to carry out a high number of routine 

quality control analyses. Initially, only preparative SFC and chiral separations have been used in 

pharmaceutical industry, as the robustness of the older SFC platforms was not sufficient. Indeed, such 

methods could not comply with the strict regulatory requirements. Recently, with the introduction of 

advanced instrumental platforms, SFC has established itself as an important technique in both chiral 

and achiral workflows. 

In achiral applications, SFC enables rapid, high-throughput analysis with complementary selectivity to 

conventional LC methods, ensuring the effective resolution of active pharmaceutical ingredient (API) 

from process-related and degradation impurities in line with ICH Q3A/B requirements. This is 

particularly advantageous for structurally related impurities, where standard LC may lack sufficient 

resolution. In chiral separations, SFC demonstrates outstanding enantioselectivity, often 

outperforming conventional HPLC in speed and resolution. Method optimization in SFC might still be 

challenging. Therefore, efficient screening and optimization workflows have been proposed in both 

chiral and achiral approaches. 

References: 

[1] EŽǀĄŬŽǀĄ, L.; WůĂĐŚŬĄ, K.; Pharmaceutical Applications in Supercritical fluid chromatography, 2017,

Elsevier, 461-494, ISBN 9780128092071.

[2] WůĂĐŚŬĄ, K.; aǀĞĐ͕�&͘; EŽǀĄŬŽǀĄ, L. Anal. Chim. Acta 2018, 1039, 149.

[3] WůĂĐŚŬĄ, K.; et al. Anal. Chim. Acta 2020, 1117, 48.

[4] EŽǀĄŬŽǀĄ, L.; �ŽƵƓĂ͕�D. Anal. Chim. Acta 2017, 950, 199.
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ƉƌŽĨ͘ ��ƌ͘ �sŝŬƚŽƌ�DŝůĂƚĂ 

/ŶƐƟƚƵƚĞ�ŽĨ�KƌŐĂŶŝĐ��ŚĞŵŝƐƚƌǇ͕ ��ĂƚĂůǇƐŝƐ� 

ĂŶĚ�WĞƚƌŽĐŚĞŵŝƐƚƌǇ͕ �^ůŽǀĂŬ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�dĞĐŚŶŽůŽŐǇ͕ � 

^ůŽǀĂŬŝĂ 

sŝŬƚŽƌ� DŝůĂƚĂ� ĨŽĐƵƐĞƐ� ŽŶ� ƚŚĞ� ƵƐĞ� ŽĨ� ĂĐƟǀĂƚĞĚ� ĚŽƵďůĞ� ďŽŶĚƐ� ĨŽƌ� ƚŚĞ� ƐǇŶƚŚĞƐŝƐ� ŽĨ� ŚĞƚĞƌŽĐǇĐůŝĐ�

ĐŽŵƉŽƵŶĚƐ͕� ƉĂƌƟĐƵůĂƌůǇ� ϮͲ� ĂŶĚ� ϯͲƐƵďƐƟƚƵƚĞĚ� ϰͲƋƵŝŶŽůŽŶĞƐ͘� ,Ğ� ŚĂƐ� ǁŽƌŬĞĚ� ŝŶ� ƚŚĞ� ĐŚĞŵŝƐƚƌǇ� ŽĨ�

ďĞŶǌŝŵŝĚĂǌŽůĞƐ͕� ďĞŶǌŽƚƌŝĂǌŽůĞƐ͕� ďĞŶǌŽƐĞůĞŶĂĚŝĂǌŽůĞƐ͕� ďĞŶǌŽƚŚŝĂĚŝĂǌŽůĞƐ͕� ƋƵŝŶŽǆĂůŝŶĞƐ͕�

ĚŝŚǇĚƌŽƉǇƌŝĚŝŶĞƐ͕�ĂŶĚ�ϭ͕ϯ͕ϱͲƚƌŝĂǌŝŶĞƐ͘�,Ğ�ŝƐ�ƚŚĞ�ĐŽͲĂƵƚŚŽƌ�ŽĨ�ŶƵŵĞƌŽƵƐ�ƉƵďůŝĐĂƟŽŶƐ͕�ƌĞǀŝĞǁ�ĂƌƟĐůĞƐ͕�

ŵŽŶŽŐƌĂƉŚƐ͕�ĂŶĚ�ƚĞǆƚďŽŽŬƐ�ŽŶ�EDZ�ĂŶĚ�ŽƌŐĂŶŝĐ�ĐŚĞŵŝƐƚƌǇ͘�,Ğ�ŝƐ�ƚŚĞ�ĐŚĂŝƌŵĂŶ�ŽĨ�ƚŚĞ��ŽƵŶĐŝů�ŽĨ�̂ ůŽǀĂŬ�

^ĐŝĞŶƟĮĐ�^ŽĐŝĞƟĞƐ�Ăƚ�ƚŚĞ�^ůŽǀĂŬ��ĐĂĚĞŵǇ�ŽĨ�^ĐŝĞŶĐĞƐ�ĂŶĚ�ŚŽŶŽƌĂƌǇ�ĐŚĂŝƌŵĂŶ�ŽĨ�ƚŚĞ�^ůŽǀĂŬ��ŚĞŵŝĐĂů�

^ŽĐŝĞƚǇ͘� ^ŝŶĐĞ� ϮϬϭϳ͕� ŚĞ� ŚĂƐ� ďĞĞŶ� ƚŚĞ� ĚŝƌĞĐƚŽƌ� ŽĨ� ƚŚĞ� /ŶƐƟƚƵƚĞ� ŽĨ� KƌŐĂŶŝĐ� �ŚĞŵŝƐƚƌǇ͕� �ĂƚĂůǇƐŝƐ� ĂŶĚ�

WĞƚƌŽĐŚĞŵŝƐƚƌǇ͘ 
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Compounds with the 4-quinolone skeleton are found in nature and many of them are characterized 

by a broad spectrum of biological activity [1]. Therefore, the preparation of this type of compounds is 

a challenge for chemists, especially from a pharmaceutical perspective. 

In 2000, we introduced a system for classifying the formation of the 4-quinolone skeleton according 

to the last bond of the resulting skeleton [2], and this system has been introduced several times, as 

side chain derivatization is no longer a principle reaction step. 

The formation of bonds between C8a-N1-C2-C3-C4-C4a atoms is the most common, while the generation 

of a benzene nucleus in the last step is rare [2]. 

The study was supported by Ministry of education of the Slovak republic, project VEGA 1/0385/25. 
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[1] Madhulatha, A.; Siddiquee, V.T.; Vajiha, T.; Poojashree, M.; Vinitha, F.; World J. Pharm. Pharm.
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�ƐƐŽĐ͘�ƉƌŽĨ͘ ��ƌ͘ �:ĂŬƵď�aǀĞŶĚĂ 

�ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŚĞŵŝƐƚƌǇ͕ �DĂƐĂƌǇŬ�hŶŝǀĞƌƐŝƚǇ�ŝŶ��ƌŶŽ͕� 

�ǌĞĐŚ�ZĞƉƵďůŝĐ 

:ĂŬƵď�aǀĞŶĚĂ�ƌĞĐĞŝǀĞĚ�ŚŝƐ�ŵĂƐƚĞƌ͛Ɛ�ĚĞŐƌĞĞ�ĨƌŽŵ�DĂƐĂƌǇŬ�hŶŝǀĞƌƐŝƚǇ�ŝŶ�ϮϬϬϰ͘�dŚĞŶ͕�ŚĞ�ǁĂƐ�ƚŚĞ��ůĨƌĞĚ�

�ĂĚĞƌ�&ĞůůŽǁ�ŝŶ��ŚĞŵŝƐƚƌǇ�Ăƚ�,ĂƌǀĂƌĚ͕�ǁŽƌŬŝŶŐ�ǁŝƚŚ�WƌŽĨĞƐƐŽƌ��ŶĚƌĞǁ�'͘�DǇĞƌƐ�ŽŶ�ƚŚĞ�ƐǇŶƚŚĞƐŝƐ�ŽĨ�

�E�ͲĚĂŵĂŐŝŶŐ�ŶĂƚƵƌĂů�ƉƌŽĚƵĐƚƐ�ƚƌŝŽǆĂĐĂƌĐŝŶƐ͘��ŌĞƌ�ŽďƚĂŝŶŝŶŐ�ŚŝƐ�WŚ��ŝŶ�ϮϬϭϬ͕�ŚĞ�ƌĞƚƵƌŶĞĚ�ƚŽ��ƵƌŽƉĞ͘�

,Ğ� ƐƉĞŶƚ� ƚǁŽ�ǇĞĂƌƐ� ĂƐ� ƚŚĞ�,ƵŵďŽůĚƚ�WŽƐƚĚŽĐƚŽƌĂů� &ĞůůŽǁ�Ăƚ� ƚŚĞ�DĂǆ�WůĂŶĐŬ� /ŶƐƟƚƵƚĞ�ŽĨ�DŽůĞĐƵůĂƌ�

WŚǇƐŝŽůŽŐǇ� ŝŶ��ŽƌƚŵƵŶĚ� ŝŶ� ƚŚĞ� ƚĞĂŵ�ŽĨ�WƌŽĨĞƐƐŽƌ�,ĞƌďĞƌƚ�tĂůĚŵĂŶŶ͘��ƵƌƌĞŶƚůǇ͕� ŚĞ� ŝƐ� ĂŶ��ƐƐŽĐŝĂƚĞ�

WƌŽĨĞƐƐŽƌ� Ăƚ�DĂƐĂƌǇŬ�hŶŝǀĞƌƐŝƚǇ� ĂŶĚ� Ă� ƐĐŝĞŶƟƐƚ� Ăƚ� ƚŚĞ� /ŶƚĞƌŶĂƟŽŶĂů� �ůŝŶŝĐĂů� ZĞƐĞĂƌĐŚ� �ĞŶƚĞƌ� ŽĨ� ^ƚ͘�

�ŶŶĞ͛Ɛ�,ŽƐƉŝƚĂů� ŝŶ� ƚŚĞ��ǌĞĐŚ�ZĞƉƵďůŝĐ͘�,ŝƐ� ƌĞƐĞĂƌĐŚ� ĞǆƉůŽƌĞƐ� ƐƚƌĂƚĞŐŝĞƐ� ĂŶĚ�ŵĞƚŚŽĚƐ� ƚŽ� ƐǇŶƚŚĞƐŝǌĞ�

ĐŽŵƉůĞǆ�ŶĂƚƵƌĂů�ƉƌŽĚƵĐƚƐ�ŽĨ�ďŝŽŵĞĚŝĐĂů�ƌĞůĞǀĂŶĐĞ�ĞĸĐŝĞŶƚůǇ͘  
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SYNTHETIC RIBOSOME INHIBITORS INSPIRED BY BACTOBOLIN ANTIBIOTICS 
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Bactobolins are complex natural products of polyketide�non-ribosomal peptide biosynthetic origin, 

which inhibit the growth of gram-positive and gram-negative bacteria. Research has shown that 

bactobolins work by perturbing protein translation at the ribosomes [1]. In 2015, Ramakrishnan and 

colleagues revealed how bactobolin A binds to the bacterial ribosome using X-ray crystallography [2]. 

Bactobolins remain experimental antibiotics however, for they also affect the eukaryotic ribosome. 

This translates into cytotoxicity and limits the potential use of these natural products in veterinary or 

human medicine.  

Semisynthesis represents the state-of-the-art approach to altering the structure of bactobolins and 

improving their ribosomal selectivity. Our laboratory is trying to make a meaningful contribution to 

the problem by pursuing a fully synthetic approach, wherein the modified bactobolins are assembled 

de novo [3,4]. In this lecture, I will outline the logic of our synthetic plan and highlight key recent 

developments that resulted in the preparation and testing of unique bactobolin analogs. 

The study was supported by the Czech Science Foundation, the Bader Philanthropies, and the National 

Infrastructure for Chemical Biology CZ-OPENSCREEN.  
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DESIGN, SYNTHESIS AND EXPERIMENTAL VALIDATION OF NOVEL HUMAN 

CARBONIC ANHYDRASE IX INHIBITORS 
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BITTOVA 2, J. HRITZ 2 
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This study presents the design, synthesis and biological evaluation of a new series of 1,3,5-triazinyl 

benzenesulfonamide derivatives incorporating substituted piperazines, aminobenzenes, or 

adamantane moieties. The compounds were tested for inhibitory activity against human carbonic 

anhydrase isoenzymes II and IX, aiming for selectivity towards the latter, cancer associated isoenzyme 

IX, on the basis of an initial molecular docking screening. Several compounds showed inhibitory activity 

and selectivity exceeding that of the clinical benchmark acetazolamide and the drug candidate SLC-

Ϭϭϭϭ͘�dŚĞ�ĐŽŵƉŽƵŶĚ͛Ɛ�ŝŶŚŝďŝƚŝŽŶ�ĐŽŶƐƚĂŶƚƐ�ǁĞƌĞ�ĚĞƚĞƌŵŝŶĞĚ�ƵƐŝŶŐ�ƐƚŽƉƉĞĚ-flow spectrophotometry 

in an updated approach, which enables accurate KI determination with higher throughput.  

The study was supported by Internal Grant Agency of Masaryk University; Interdisciplinary project 

number [MUNI/G/1002/2021]. 

References: 
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This research focused on developing and optimizing an enzymatic approach for extracting 

epigallocatechin gallate (EGCG) from Camellia sinensis (L.) leaf material, using pectinase under varying 

pH, temperature, and solvent conditions. Initial phytochemical screening via UV/VIS 

spectrophotometry confirmed the presence of catechins, with EGCG as the dominant compound. 

Several extraction media were tested, including water, acetate buffer, glycerol, and phosphate buffer. 

Acetate buffer, while suitable for pectinase activity, caused substantial catechin degradation, indicated 

by absorbance peaks associated with oxidative byproducts. Glycerol preserved catechin integrity and 

confirmed the beneficial effect of pectinase but showed limited efficiency. Phosphate buffer emerged 

as the optimal medium, balancing enzyme activity, catechin stability, and yield. 

UV/VIS data confirmed a positive correlation between pectinase concentration and EGCG yield, while 

ůŝƚĞƌĂƚƵƌĞ�ĞǀŝĚĞŶĐĞ�ƌĞŝŶĨŽƌĐĞĚ��'�'͛Ɛ�ĂŶƚŝŽǆŝĚĂŶƚ�ƉŽƚĞŶƚŝĂů�ƚŚƌŽƵŐŚ�EZ&Ϯ�ĂŶĚ�D�W<�ŵŽĚƵůĂƚŝŽŶ͕�E&-

ʃ��ŝŶŚŝďŝƚŝŽŶ͕�ĂŶĚ�ƐĞŶĞƐĐĞŶĐĞ-related pathways [1].  

This work establishes phosphate buffer-assisted, enzyme-based extraction as a promising 

biotechnological strategy for obtaining EGCG. These findings open avenues for scalable production, 

formulation improvements (e.g., encapsulation for enhanced bioavailability), and synergistic 

ĐŽŵďŝŶĂƚŝŽŶƐ�ǁŝƚŚ�ŽƚŚĞƌ�ďŝŽĂĐƚŝǀĞƐ͕�ƐƵƉƉŽƌƚŝŶŐ�ƚŚĞ�ƚƌĂŶƐůĂƚŝŽŶ�ŽĨ��'�'͛Ɛ�ĞĨĨĞĐƚƐ�ŝŶƚŽ�ŶƵƚƌĂĐĞƵƚŝĐĂů�ĂŶĚ�

pharmaceutical applications. 
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C(sp3)ʹH bond functionalizations and C(sp3)ʹC(sp3)-cross coupling reactions are intensively studied 

transformations, allowing access to complex structures. One type of the C-H bond functionalizations 

of amines [1], the cyclizations of appropriately substituted tertiary anilines were classified as variants 

ŽĨ� ƚŚĞ� ͚tert-ĂŵŝŶŽ� ĞĨĨĞĐƚ͛� [2]. A version of these reactions was studied in detail for preparing 

tetrahydroquinolines. Our aim was to adapt H-transfers/cyclizations to a novel substrate: biaryl ether 

derivatives. 

Although according to computational studies biaryl ethers are less evident substrates for H-

transfer/cyclization, the expected oxazonine derivatives were obtained in several cases under thermal 

conditions. Moreover, during our studies we identified two unexpected cyclization pathways, leading 

to phenoxazine or octahydrodipyrrolo-quinoline derivatives depending on the substituents [3]. 

The study was supported by the EKPP-2024-209 New National Excellence Program of the Ministry for 

Culture and Innovation from the source of the National Research, Development and Innovation Fund. 
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The cross-aldol reaction with formaldehyde is a highly efficient method for extending carbon chains 

that is greatly rewarding in terms of atom economy and increased molecular complexity. Various 

sources of formaldehyde, such as paraformaldehyde, trioxane, and aqueous formaldehyde, are 

commonly used for this homologation reaction. Nevertheless, their use has several disadvantages ʹ 

paraformaldehyde is poorly soluble in organic solvents and has relatively slow chain unzipping, 

trioxane requires activation with acid, and formalin may cause incompatibilities in catalytic systems 

owing to the water and methanol presence. Alternatively, anhydrous formaldehyde can be 

generated in situ from its precursors under the basic conditions [1]. These formaldehyde surrogates 

have never been systematically investigated and used in enantioselective reactions. To test their 

superiority over other formaldehyde sources, a challenging asymmetric hydroxymethylation of 

isoindolinones, which was first reported by Massa et al. in 2018, was utterly reoptimized [2]. By 

employing a combination of the piperidine-based Takemoto-type catalyst and our bench-stable 

surrogate, we were able to dramatically improve all reaction parameters and expand its scope from 2 

to 34 isoindolinone derivatives. A scale-up experiment, enantioselective downstream 

transformations and preliminary mechanistic elucidations were also carried out [3]. 
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Boron was somewhat limited in the drug design due to concerns associated with the toxicity of boric 

acid. Firstly, it was employed in the experimental anticancer therapy, i.e. Boron Neutron Capture 

Therapy. Since the Millennium began, boron has been used in the drug design of small-molecule drugs, 

which resulted in the introduction of bortezomib in the therapy of multiple myeloma and some other 

drugs in other indications. From the chemical point of view, boronic acids, benzoxaborole, and 

carboranes are the derivatives most often used in clinical practice or drug development [1]. 

Our lab's contribution is represented by two series. Benzoxaboroles, including heteroarylcarboxamide 

in the structure, have been screened against a panel of clinically significant fungi and bacteria, 

including mycobacteria. Cytotoxicity and inhibitory activity against multidrug-resistant clinical isolates 

of Mycobacterium tuberculosis H37Rv have been determined for the most active compounds, which 

resulted in high selectivity index values [2]. The other synthesised series of boronic acids was based on 

the similarity with the non-steroidal antiandrogen flutamide. Its aromatic analogues showed higher 

antiproliferative activity than flutamide, its active metabolite hydroxyflutamide and bicalutamide. The 

most active compounds had low cytotoxicity in a non-cancerous cell line. The binding mode toward 

the androgen receptor was explored [3]. 

Boron offers the option of covalent binding between the potential drug and its molecular targets, and 

its derivatives are worth further exploration. 

The study was supported by the Ministry of Health of the Czech Republic, grant no. NU21-05-00482 and 

ƚŚĞ�͞�KKW�Z�d/K͟�WƌŽŐƌĂŵ ʹ research area Pharmaceutical Sciences and projects SVV 260 547 and 

260 666 (all three from Charles University, Czech Republic). 
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G-quadruplexes in regulatory regions of genes can act as both transcriptional and non-transcriptional

modulators. Specific G-quadruplex binding ligands are among potential anti-cancer drugs. In our work,

we focused on the ARMC6 protein involved in telomere biology and p53 family proteins in relation to

G-quadruplexes as their target binding and regulatory motifs. p53, p63, and p73 can activate and

suppress transcription of a wide network of common and unique genes through direct binding to a

range of regulatory sites. In addition to responsive elements, p53 has been characterized as a protein

that recognizes G-quadruplexes and DNA triplexes [1,2] in the promoter regions of target genes. Large

families of proteins containing armadillo repeats (ARMC) play significant roles in cell adhesion,

signaling, and cytoskeletal regulation. The ARMC6 protein function   remains unclear, with assumed

connections to cancer and telomerase activity. We found that ARMC6 binds to G-quadruplexes from

the cancer-related promoters (e.g. EGFR, VEGF, and c-MYC) as well as to telomeric RNA repeats. We

observed a strong correlation between DNA topology and transcription of p53 and ARMC6 target genes

[3]. Various ligands recognizing G-quadruplexes were used to test the effect of the protein-G4

interaction and the regulation of target gene expression in the biology of the p53 family as well as the

ARMC6 protein.

The study was supported by the Grant Agency of the Czech Republic, projects no. 19-15168S and 21-

28265S. 
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Pharmaceuticals, particularly anxiolytics from the benzodiazepine class, represent a specific group of 

so-called micropollutants with a high potential for sublethal and behavioural effects on aquatic 

organisms, even at the very low concentrations commonly detected in wastewater and surface waters. 

These compounds exhibit persistence during conventional municipal wastewater treatment and, due 

to their biological activity, may affect the neurophysiology and behaviour of non-target aquatic 

animals, especially fish. 

&Žƌ�ĞǆĂŵƉůĞ͕�ŽǆĂǌĞƉĂŵ�ŚĂƐ�ďĞĞŶ�ĚĞƚĞĐƚĞĚ�ŝŶ��ƵƌŽƉĞĂŶ�ƌŝǀĞƌƐ�Ăƚ�ĐŽŶĐĞŶƚƌĂƚŝŽŶƐ�ƵƉ�ƚŽ�ϲϭථŶŐͬ> [1]. Long-

term exposure to mixtures of benzodiazepines (temazepam, clobazam, oxazepam, temazepam) has 

also been shown to result in bioaccumulation in fish tissue and synergistic behavioural effects that 

cannot be predicted from single-compound exposure [2]. A recent field study [3] investigated the 

migration behaviour of 279 Atlantic salmon (Salmo salarͿ�ŝŶ�ƚŚĞ��ĂůćůǀĞŶ�ZŝǀĞƌ�;^ǁĞĚĞŶͿ͕�ǁŚĞƌĞ�ĨŝƐŚ�

were exposed to an environmentally relevant dose of the anxiolytic clobazam. The results showed that 

treated individuals migrated faster, exhibited reduced shoaling behaviour, and a greater proportion 

reached the sea. However, these behavioural changes increased predation risk and disrupted the 

normal migratory strategy. 

In this context, we conducted our own study investigating the prevalence of four benzodiazepinesͶ

diazepam and its active metabolites oxazepam, temazepam, and nordazepamͶin the waters of two 

rivers flowing through the second largest city (Brno) in the Czech Republic. 

Our findings highlight the need for a revised approach to environmental risk assessment of 

pharmaceuticals, one that includes behavioural endpoints. The results also support the development 

ŽĨ�͞ŐƌĞĞŶ�ƉŚĂƌŵĂĐǇ͟�ƉƌŝŶĐŝƉůĞƐ�ĂŶĚ�ƚĞĐŚŶŽůŽŐŝĐĂů�ŝŶŶŽǀĂƚŝŽŶ�ĂŝŵĞĚ�Ăƚ�ŝŵƉƌŽǀŝŶŐ�ƚŚĞ�ƌĞŵŽǀĂů�ŽĨ�ƚŚĞƐĞ�

compounds from wastewater. 
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Organisms are exposed to a whole range of xenobiotics, which can enter organisms in various ways. 

Many of these xenobiotics are metals and their species. Their fate in the organism can thus be 

monitored using element-sensitive methods. Among the most sensitive is the laser ablation method 

with inductively coupled plasma mass spectrometry (LA-ICP-MS).  

The lecture will present two applications of this technique in monitoring xenobiotics in organisms. The 

first will be the monitoring of metal nanoparticles that enter the organism through the respiratory 

system and are transported via the bloodstream to other mouse organs (brain, liver, kidneys, etc.) [1]. 

The second case focuses on nickel and cells. Nickel is widely used in materials such as joint 

replacements and is released into the body. The influence of nickel-containing solutions on its uptake 

into different types of cells and its distribution within the cell will be monitored [2]. 
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Prodrug strategies represent a powerful approach to optimize pharmacokinetics, reduce toxicity, and 

enable targeted delivery of therapeutic agents. Among these, reversible derivatization of amine-

containing drugs remains a key technique due to the functional versatility of amino groups. While 

traditional low molecular weight prodrugs often utilize simple functional groups such as esters or 

carbamates, emerging polymer-based systems offer distinct advantages, particularly in oncology. 

This contribution will introduce the rationale behind prodrug design with a focus on amines, and 

then explore in detail the use of N-(2-hydroxypropyl)methacrylamide (HPMA) copolymer conjugates 

as advanced macromolecular prodrugs. HPMA copolymers can be engineered to release the parent 

drug in its active, unmodified form via enzymatically or pH-triggered cleavage in the tumor 

microenvironment. 

Such polymer-drug conjugates maintain the defining feature of prodrugs: inactive or altered form 

upon administration and in vivo biotransformation to yield the original active compound. The high 

molecular weight of HPMA systems enables passive tumor targeting via the enhanced permeability 

and retention (EPR) effect, prolonged circulation times, and improved safety profiles.  

This talk aims to highlight how polymer-based carriersͶwhen designed to regenerate the parent 

amine drug at the site of actionͶfit within the broader concept of prodrugs, providing a bridge 

between chemistry and nanomedicine in modern cancer therapy. 

This study was supported by the Technology Agency of the Czech Republic (grant No. TN020001222). 
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Half-sandwich complexes of ruthenium resembling a piano-stool shape attract interest as potential 

anticancer agents [1]. Characterised by significant structural modularity (see Fig. 1) and diverse 

biological activity [2], these compounds have been in development for more than three decades, 

resulting in hundreds of compounds. The toxicity of more than 1400 unique compounds (expressed 

in IC50 values) has been reviewed and will be discussed in depth in the context of a number of 

tumour and healthy cell lines. The aim is to highlight the relationships between the structure and 

activity of the complexes and emphasise the importance of specific ligands [3]. The influence of 

ligand types (e.g., phenanthroline-type bidentate N-donor ligands) on the modulation of the 

biological activity of the resulting complexes will be highlighted, including the versatility of some 

ligand combinations. It should be pointed out that the overall picture remains incomplete due to 

gaps in broader toxicity data collection and the lack of in vivo studies. Some types of cancer are not 

adequately (or not at all) represented, and the mechanisms of action of Ru(II) cytotoxic agents are 

not yet fully understood. Despite (or precisely because of) this, future directions of research within 

the group of Ru(II) complexes will be outlined as a cornerstone addition to the Ru metallodrug field. 

Figure 1. The general structure of Ru(II) compounds, showing the ligand arrangement; X, Y, and Z can 
be mono-, bi-, or tridentate ligands; ƚŚĞ�ʋ-arene moiety can be a five- or six-membered ring system. 

Financial support from MCIU Spain (PID2020-115537RB-I00 and PCI2021-122027-2B, MCIU/AEI 
/10.13039/501100011033), EU NextGenerationEU/PRTR, and MEYS Czechia (OPJAK CZ.02.01.01 
/00/22 008/0004596) is kindly acknowledged. 
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Flash chromatography is a rapid, efficient, and cost-effectiveness purification technique, widely used 

in the separation of synthetic compounds and natural products from plants, fungi, and marine 

organisms as well, especially in research and development.  Modern instrumental flash 

chromatography systems utilize pressurized solvent flow through a pre-packed cartridges containing 

mainly silica gel or RP-18 material and ensure rapid separation cycles and ease of use. Thus, Flash 

chromatography is valuable for isolating target compounds from complex mixtures, including those 

found in natural sources, enabling researchers to obtain purified compounds for further study [1]. The 

lecture content is focused on the application of Flash chromatography for the separation and 

purification of plant secondary metabolites of various structural types, including practical advice, 

recommendations, and practical demonstrations. 
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Aporphine alkaloids represent one of the largest subclasses within the structurally diverse group of 

isoquinoline alkaloids. These compounds occur naturally across numerous plant families and exhibit 

considerable chemical variation based on the 4H-dibenzo[de,g]quinoline backbone. Even minor 

modifications to this core structure have led to a wide range of biological activities, highlighting the 

potential of this scaffold in the treatment of neurodegenerative and metabolic diseases, as well as 

cancer. A prominent example is (R)-(ʹ)-apomorphine, a dopamine D1 and D2 receptor agonist 

approved by the FDA for the treatment of advanced stages oĨ�WĂƌŬŝŶƐŽŶ͛Ɛ�ĚŝƐĞĂƐĞ͕�ƐŚŽǁĐĂƐŝŶŐ�ƚŚĞ�

success of aporphine-based scaffolds in drug discovery [1]. 

While the R-aporphine isomers have been extensively studied for their affinity toward dopaminergic, 

serotonergic, and adrenergic receptors, the S-isomers have also attracted attention for their 

interaction with various central nervous system (CNS) targets, most notably, their inhibitory activity 

against acetylcholinesterase and butyrylcholinesterase [1]. 

In this study, (S)-(+)-bulbocapnine was employed as a core aporphine scaffold for derivatization and 

evaluation of its potential in drug discovery targeting CNS-related and infectious diseases. A total of 

37 semisynthetic derivatives bearing various substitutions at position 11 and N-6 were synthesized 

and screened. The results of these evaluations against both CNS targets and pathogens relevant to 

infectious diseases will be presented. 
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Rheumatoid arthritis (RA) is a chronic disease in which the Toll-like receptor 4 (TLR4) signalling 

pathway plays a significant role in its pathogenesis [1]. Activation of this pathway leads to the 

secretion of proinflammatory cytokines, such as IL-1, TNF-ɲ͕�ĂŶĚ�/>-6 [2]. Nuciferine, a lotus extract 

(LE) component, was shown to reduce inflammation in in vivo and in vitro models [3]. Our aim was to 

determine the effectiveness of LE in modulating the TLR4 pathway in monotherapy and in 

combination with methotrexate (MTX) in the adjuvant arthritis (AA) model in Lewis rats.  

Arthritic animals were treated with either LE, MTX or their combination. On day 28, all of the rats 

were sacrificed, and liver tissue samples were collected. Changes in gene expression was evaluated 

by the qRT-PCR method.  

Administering the LE lowered the arthritic score. LE reduced the upregulation of the TLR4 receptor in 

AA rats in accordance with the recent literature [4]. Moreover, LE modulated mRNA expression of 

negative regulators of TLR4 (A20, IRAK3, SIGIRR) and IL-10 anti-inflammatory cytokine. The effect of 

MTX was comparable to that of LE. The effect of MTX on all parameters tested was potentiated by LE. 

LE alleviated clinical symptoms of AA, and at the transcriptional level, it modulated components of 

the proinflammatory TLR4 pathway relevant in RA. As LE and MTX were found to interact additively 

when combined, LE may be beneficial for treating RA. However, further research is necessary. 

The study was supported by UK/1033/2025, VEGA 2/0126/23, and VEGA 2/0091/23. 
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Anionic boron cluster compounds are increasingly gaining attention in medicinal chemistry [1] due to 

their unique physicochemical and biological properties. Among them, [7,8-nido-�Ї�Ў,ІІ΁Ё�stands out 

for its improved water solubility compared to o-carborane and its role in the synthesis of cobalt 

bis(dicarbollide)(1-). Despite their inherent at-cage chirality, these anionic compounds are typically 

used as racemates, and their enantiomer-specific behavior remains largely unexplored. 

In our previous work, we demonstrated enantiomeric separation of anionic carboranes using 

cyclodextrins in HPLC [2]. However, no comprehensive study has addressed the chiral separation of 

anionic carboranes using capillary electrophoresis (CE) with cyclodextrins. Although some separation 

of [7,8-nido-�Ї�Ў,ІІ΁Ё has been reported [3], it required complex capillary coating process, and cobalt 

bis(dicarbollide)(1-) were separated with low resolution. 

This study presents a comprehensive non-aqueous CE method for a chiral separation of [7,8-nido-

�Ї�Ў,ІІ΁Ё� ĂŶĚ� ĐŽďĂůƚ� ďŝƐ;ĚŝĐĂƌďŽůůŝĚĞͿ;ϭ-) derivatives [4]. Methanolic electrolytes combined with 

various cyclodextrin derivatives, particularly hydroxypropyl-ɴ-, methyl-ɴ-, and hydroxypropyl-ɶ-

cyclodextrins, proved highly effective as chiral selectors. Our approach employs a bare silica capillary, 

offering a simple and reproducible approach to chiral separation. Compared to previous methods [3], 

we achieved superior resolution, peak shape, and efficiency [3]. 

Notably, we successfully separated seven novel amino-substituted cobalt bis(dicarbollide)(1-) 

enantiomers using cationic ɴ-cyclodextrin. These findings establish non-aqueous CE as a powerful tool 

for enantiomeric purity control of chiral at-cage carboranes. 

The study was supported by Charles University (SVV 260 666). 
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In recent years, advanced imaging techniques enabling detailed spatial analysis of elemental, metal, 

and biomolecular distribution in biological tissues have gained increasing relevance [1]. The 

combination of computed tomography (CT) and laser ablation inductively coupled plasma mass 

spectrometry (LA-ICP-MS) offers a novel and complementary analytical platform for pharmaceutical 

and biomedical research. While CT provides precise anatomical context, LA-ICP-MS delivers highly 

sensitive elemental mapping and facilitates the monitoring of drug or nanoparticle biodistribution in 

tissues. 

This correlative imaging strategy proves particularly valuable in the development of targeted 

diagnostic and therapeutic approaches for cerebrovascular diseases, such as ischemic strokeͶone of 

the leading causes of death in developed countries. The integration of data from both imaging 

modalities allows for more accurate interpretation of biological interactions and significantly enhances 

our understanding of the mechanisms of action of therapeutic agents or delivery systems in real 

biological environments. 

The combination of CT and LA-ICP-MS thus opens up new possibilities for the development and 

evaluation of next-generation theranostic tools, with broad applicability in preclinical research and 

promising potential for clinical translation. 

The study was supported by Czech Science Foundation - GA25-16166S. 
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Nebivolol and hydrochlorothiazide are commonly used as a fixed-dose combination due to their 

synergistic antihypertensive effects [1]. Accurate and efficient quantification of such combinations in 

is essential for quality control and regulatory compliance. While chromatographic methods like HPLC 

are well-established for this aim, they require sophisticated equipment and extended periods of time 

for separation step.  In contrast, direct spectrophotometric techniques offer a faster, cost-effective, 

and greener alternative, particularly when combined with chemometric models. 

In this study, UV-VIS spectroscopic data were collected from 25 binary mixtures of the studied drugs 

in methanol over the 210ʹ300 nm range with 0.1 nm intervals. Six chemometric regression 

techniquesͶClassical Least Squares (CLS), Multiple Linear Regression (MLR), Principal Component 

Regression (PCR), Partial Least Squares (PLS), Support Vector Machine (SVM), and Artificial Neural 

Networks (ANN)Ͷwere employed to model the data without prior separation. Despite strong spectral 

overlap, all models demonstrated good performance in calibration step with SVM and ANN showing 

the lowest prediction errors.  

The models were validated on independent synthetic mixtures and applied to commercial tablet 

samples. Predicted assay values aligned well with label claims. Statistical comparison of ten assay 

results from per technique using the Kruskal-Wallis test revealed no significant difference (p=0.05). 

However, SVM and MLR showed the lowest prediction bias. ANN, despite excellent calibration results, 

underperformed in external prediction, likely due to overfitting and the linear nature of the dataset. 

These results underscore the feasibility of chemometric models for pharmaceutical analysis, 

particularly when multiple drugs or interfering species are present in complex formulations. 
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This contribution gives a brief survey of research conducted by the team of the Carbohydrate 

Separation Group at the Faculty of Pharmacy over the last years. The key separation method was HILIC 

(Hydrophilic Interaction LIquid Chromatography), a popular tool for separating polar compounds, often 

without chromophores. A hyphenated detector was the Evaporative Light-Scattering Detector (ELSD), 

which exhibits many advantages over the Refractive Index Detector (RID) - one is the applicability to 

gradient elution. Due to the enormous selectivity of diol/pentadiol columns used, it was possible, e.g. 

to monitor mutarotation anomers [1,2], separate epimers [3], real-time monitor conversion of lactose 

to lactulose [4] and determine isomaltulose (Palatinose) in food and dietary supplements next to other 

mono- and disaccharides [5,6]. The primary focus was on separating and determining important 

saccharides from special nutrition products. 

The study was partially supported by projects MUNI/A/1236/2021 and MUNI/A/1452/2023. 
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Humulus lupulus has a long history of being used as a medicinal plant. Numerous phytochemical 

constituents and secondary metabolites of the hops extract have been studied for their potential 

therapeutic and cosmetic use. It is most importantly suggested to help alleviate anxiety and 

insomnia. In Chinese medicine, hops are used to treat insomnia, diarrhoea, and lack of appetite. In 

addition, alcoholic extracts of the plant have been used to treat tuberculosis, leprosy, and dysentery 

in the past [1].  

In the last decade, a wide range of pharmacological studies have been conducted on the use of 

individual hop components. These studies were aimed at producing scientific proof of its traditional 

use. The effects of the plant on the central nervous system have been studied repeatedly in 

laboratory animals. However, the results of the studies are sometimes contradictory. In vivo studies 

in rats have shown that the extract of hops containing alpha acids have mainly sedative effects and 

the beta acids show antidepressant activity [2].  

A wide range of nutraceuticals contain hop extract in various amounts. It can also be found in 

different dosage forms. However, the amount of bitter acids is not mentioned at many descriptions 

of the supplements. To obtain standards of bitter acids, hop pellets were extracted with the use of 

LLE, followed by flash chromatography, and preparative LC-MS. Fractions were monitored by HPTLC 

and GC-MS. To elucidate the concentration of bitter acids a method for the monitoring was 

developed, optimised, and tested on commercially available nutritional supplements and beer 

sample. 

The study was supported by project SVV 260 662 
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We investigated the effects of selected morpholine ethyl ester derivatives of 2-alkoxyphenylcarbamic 

acid on the activity of butyrylcholinesterase (BuChE) [1]. Enzyme activity was measured 

spectrophotometrically at 412 nm according to the Micro-Ellman assay, using DTNB (Sigma) as the 

thiol reagent and BTCh (Sigma) as the substrate [2]. The percentage of preserved enzymatic activity 

(%A) or inhibition (%I) was measured in the presence of the tested compounds within the 

concentration range of 2.5 п ϭϬЁϼ� ƚŽ� ϭ͘Ϭ п ϭϬЁϺ ŵŽůͼ>ЁϷ͘� dŚĞ� ŝŶŚŝďŝƚŽƌǇ� ĞĨĨĞĐƚ� ĂŶĚ� ƉŽƚĞŶƚŝĂů� ǁĞƌĞ�

assessed by determining the /�ЊЅ and Ɖ/ЊЅ values. It was found that an increase in the number of carbon 

atoms (n) in the hydrophobic chain resulted in higher /�ЊЅ values and a corresponding decrease in Ɖ/ЊЅ 

values. According to the obtained results, the inhibitory effect increased with a decreasing number of 

carbon atoms (n) in the aliphatic chain, ranging from n = 9 to n = 6. All tested compounds were classified 

as weak inhibitors of BuChE. A comparison of the calculated ůŽŐ෴/�ЊЅ and ůŽŐ෴�D� (critical micellar 

concentration) values revealed that compounds XVI M (n = 6) and XIX M (n = 7) interacted with BuChE 

in their monomeric form, whereas compounds XXII M (n = 8) and XXV M (n = 9) acted in their 

aggregated form [3]. A linear relationship was observed between ůŽŐ෴/�ЊЅ and ůŽŐ෴�D�, described by 

the equation y= ʹ51.43 ʹ 16.24x, with a coefficient of determination Zϸс 0.97.  
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Acute Myeloid Leukemia represent only the 1.1% 

of all cancer diseases in the United States, on the 

contrary though, has one of the highest 

estimated mortality rates for the year 2025 [1]. 

While Feline McDonough Sarcoma-like tyrosine 

kinase was identified as a primary deregulated 

target, Quizartinib had been developed to 

specifically inhibit the inactive conformation of 

the kinase, nevertheless is facing tolerance due 

to point mutation in the Kinase Domain and Internal Tandem Duplication mutations [2]. In this study 

we used an in-silico approach to build a novel series with different heterocyclic-based compounds, 

more likely to form stronger acceptor-donor interaction than Quizartinib with Cys694 in the hinge, 

while a novelty covalent bond in the region of the pocket where the point mutation occurs has been 

investigated. Pyrazine-based compounds covalently bound with cyano-moiety, showed an 

unreported pose in the binding pocket, enhanced by a stabilizing interaction with Asp829. Hence 

theoretically, the series seems to be unaffected by F691L mutation. MD simulation will be performed 

to evaluate the stability of the complexes and analyse the binding-unbinding processes, meanwhile 

the synthesis and the in-vitro testing will serve for biologically validation of the series.  

The study was supported by SVV 260666. 
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The pervasive disposal of plastic waste into the environment presents a substantial challenge for 

the coming decades, particularly concerning the monitoring and quantification of microplastics 

(MPs) across various environmental matrices and within living organisms. Despite the recent 

detection of MPs in a broad spectrum of environmental media and biota, their dispersion 

mechanisms and toxicological impacts on humans remain inadequately understood [1].  

Laser ablation inductively coupled plasma 

mass spectrometry (LA-ICP-MS) holds 

significant promise for identifying polymer 

alterations [2] and metal markers [3]. 

However, its direct application in detecting 

MPs has been limited to tracking trace 

metals adsorbed on MPs [4]. By enhancing 

the detectability and imaging of MPs in 

biological tissues, this research aims to open 

new pathways for monitoring MPs 

throughout the human body and assessing potential health effects. Additionally, integrating 

element-specific imaging from LA-ICP-D^� ƉƌŽǀŝĚĞ� ƚŚĞ� ΗŐŽůĚĞŶ� ĂŶĂůǇƚŝĐĂů� ƐƚĂŶĚĂƌĚΗ� ĨŽƌ� ђ�d�

volumetry to precisely characterize the distribution of MPs within the organ systems.  This poster 

focuses on imaging two sizes of polyethylene terephthalate (PET) MPs, artificially introduced into 

homogenized rat liver tissue, whole heart, and brain to simulate MPs accumulation. 

This study was supported by Grant agency of Masaryk University ʹ Specific research, 
MUNI/A/1450/2024. 
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Figure 1: Direct MPs imaging in iodine-stained tissue using LA-ICP-MS 
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Changes in the composition of glycans correlate with the progression of many diseases, so they are 

studied as disease markers [1]. However, their analysis is difficult because of the absence of sufficient 

chromophores. Therefore, they must be labeled with fluorescent molecules [2, 3]. Our goal was to 

develop a series of new fluorescent markers covalently bound to glycans providing fast labeling kinetics 

and high quantum yields, allowing glycans to be studied chromatographically (HPLC). 

The fluorofor series consists of five molecules differing by substitution on a phenyl fragment (Me, MeO, 

F). These substitutions will provide molecules with different physicochemical properties. The 

fluorescent skeleton is based on pyrroindolizine structure. Each fluorophore molecule is prepared in 

two variants: with a side chain capable of neutral glycan labeling (hydrazide) and aminoglycan labeling 

(N-hydroxysuccinimide ester). 

The prepared structures will be characterized in cooperation with the Institute of Analytical Chemistry 

of the Academy of Sciences of the Czech Republic. The usability of the newly developed fluorophores 

will be demonstrated by profiling glycoproteins associated with breast cancer. 

The study was supported by the project MUNI/A/1511/2024. 
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This study investigates the isolation of indole alkaloids from Vinca minor L., and their biological 

activities related to neuroprotective potential through multi-targeted inhibition relevant to 

�ůǌŚĞŝŵĞƌ͛Ɛ�ĚŝƐĞĂƐĞ�ĂŶĚ�ĐǇƚŽƚŽǆŝĐ�ĂĐƚŝǀŝƚǇ͘�dŚĞ�ĂůŬĂůŽŝĚĂů�ĞǆƚƌĂĐƚ�ĞǆŚŝďŝƚĞĚ�ŶŽƚĂďůĞ��uChE inhibition 

;ϲϭ͘ϲϴ�ц�ϰ͘82% at 2 mg/mL), prompting further fractionation of 90 g of an alkaloidal extract. Five known 

indole alkaloids (+)-strictamine, (ʹ)-minovincine, (ʹ)-minovincinine, minovincine N-oxide, venoterpine, 

along with one new bisindole alkaloid and one non-alkaloidal compound 3,4dehydrotheaspirone, were 

isolated using flash chromatography and preparative TLC. Structural elucidation was achieved via MS, 

NMR, and optical rotation. In vitro assays showed weak AChE and BChE inhibition by (+)-strictamine, 

(ʹ)-minovincine, (ʹ)-minovincinine, and venoterpine ;/�ЊЅ х�ϭϬϬ�ʅDͿ͘�In silico docking studies of (+)-

strictamine and (ʹ)-minovincine indicated interactions with TYR, PPAR-ɶ͕� ĂŶĚ� D�K-A through 

hydrogen bonding, salt bridging, hydrophobic, and van der Waals forces, suggesting potential agonist 

or antagonist activity. On the other hand, the newly isolated bisindole alkaloid showed significant and 

selective activity against leukemia cells (MOLT-4) with cell viability 11 ц�ϰй�Ăƚ�ϭϬ�ʅD supporting its 

further evaluation as a potential anticancer agent. 

The study was supported by the specific project of Charles University (No. SVV 260 782). 
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Indole is one of the most abundant heterocycles in natural and synthetic compounds with medicinal 

properties. Bis-indole derivatives exert anti-proliferative effects on a wide variety of cancer cells [1]. In 

this contribution, novel symmetrical bis-indoles containing thiourea/urea moiety I/II were synthesized. 

Cyclization reactions of bis-indole thioureas I using various reagents (bromine, methyl bromoacetate) 

are an effective tool for the preparation of target bis-indole derivatives of 1-methoxyspirobrassinol 

methyl ether III and thiazolidin-4-one IV. TFA-promoted cascade rearrangement of spirocyclic bis-

indole IIIa led to the formation of bis-indole derivative of cyclobrassinin V. Bis-indole urea II 

significantly inhibited the proliferation of lung cancer cells A549 with minimal effects on the non-

cancer cells [2]. Bis-spiroindole IIIa induced apoptosis in colon cancer cells (Caco2, HCT 116) [3]. 

The study was supported by the Slovak Grant Agency for Science, grant No. VEGA 1/0347/23. 

References: 

[1] Zhang, Y.; Hu, C.; Arch. Pharm. 2020, 353, e2000092.

[2] Budovska, M.; Michalkova, R.; Kello, M.; Vaskova, J.; Mojzis, J.; Molecules 2023, 28, 251.

[3] ^ŽŬŽůŝ͕�>͖͘�dĂŬĄē, P.; �ƵĚŽǀƐŬĄ͕�D͖͘�DŝĐŚĂůŬŽǀĄ͕�Z͖͘�<ĞůůŽ͕D͖͘�EŽƐĄůŽǀĄ͕�E͖͘��ĂůĄǎŽǀĄ͕�>͖͛͘ ^ĂůĂŶĐŝ͕�a͖͘

DŽũǎŝƓ͕�:͘; Biomolecules 2025, 15, 72.

76

mailto:mariana.budovska@upjs.sk


P07 

AMINOPEPTIDASE N: A MOONLIGHTING DRUG TARGET 

O. FARSA 1, T. UHER 1, V. MURG�aKs��1

1 Department of Chemical Drugs, Faculty of Pharmacy, Masaryk University, WĂůĂĐŬĠŚŽ�ϭϵϰϲͬϭ͕�ϲϭϮ�ϬϬ��ƌŶŽ͕��ǌĞĐŚ�ZĞƉƵďůŝĐ; 

farsao@pharm.muni.cz ; 507533@mail.muni.cz 

KEYWORDS: AMINOPEPTIDASE N; MOONLIGHTING; CANCER; VIRUSES; AADR 

The term moonlighting is used for a capability of proteins to have different functions that are not linked 

one to each other. Aminopeptidase N (APN), E.C. 3.4.11.2, or membrane alanyl aminopeptidase, or 

CD13 antigen, is a zinc metalloprotease of M1 family. It is virtually omnipresent in the living world. APN 

exists as membrane-bound (hCD13) or free serum (sCD13) form. As a hydrolase, it inactivates and 

decomposes various peptides and proteins including neuropeptides and peptide hormones. It is also 

expressed at the surface of endothelium of cancer vessels. Here, it works as a target for tumour-

homing peptides containing NGR (or Asn-Gly-Arg) motif [1]. This motif can be then used for cancer 

diagnosis, if a fluorescent, a positron-emission tomography (PET) or MRI detectable agent is attached, 

or a targeted treatŵĞŶƚ͕�ŝĨ�Ă�ĐǇƚŽƐƚĂƚŝĐ�ĂŐĞŶƚ͕�Žƌ�Ă�ĐŚĞůĂƚĞĚ�;͞ĐĂĐŚĞĚ͟Ϳ�ƌĂĚŝŽĂĐƚŝǀĞ�ŶƵĐůŝĚĞ�ŝƐ�ďŽƵŶĚ [2]. 

APN serves also as a cell entrance receptor for some coronaviruses and for the human cytomegalovirus 

(HCMV) [1]. Known APN inhibitors are compounds of both natural and synthetic origin. They have been 

mainly developed as potential anti-cancer agents. Their cancerostatic effect is attributed to amino acid 

deprivation response (AADR), also known as cellular starving, caused by inhibition of degradation of 

proteins including signalling molecules, and subsequent decrease of free amino acids supply in cancer 

cells [3]. Bestatin, a dipeptide antibiotic from Streptomyces olivoreticuli, is used as an adjuvant therapy 

in acute non-lymphocytic leukaemia in Japan, Korea and China, and is designated as an orphan drug 

for treatment pulmonary arterial hypertension in the EU. Tosedostat, betulinic acid, psammaplin A and 

7-amino-1-bromo-4-phenyl-5,7,8,9-tetrahydrobenzo[7]annulen-6-one are other promising APN

inhibitors, and the development continues [4].

The study was supported by the MU Specific Research Grant Project MUNI/A/1496/2024. 
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We investigated the inhibitory potential of newly synthesized tetrahydrofuran (THF) 

derivatives on amyloid-ɴ�;�ɴͿ�ĂŐŐƌĞŐĂƚŝŽŶ͕�Ă�ŚĂůůŵĂƌŬ�ŽĨ��ůǌŚĞŝŵĞƌΖƐ�ĚŝƐĞĂƐĞ�;��Ϳ͘ The anti-

aggregation activities of the compounds were assessed in vitro using the Thioflavin T 

ĨůƵŽƌĞƐĐĞŶĐĞ�ĂƐƐĂǇ͕�ǁŝƚŚ� ƐĞůĞĐƚĞĚ�d,&Ɛ� ;Ğ͘Ő͕͘�tϭϬ�ĂŶĚ�tϭϭͿ� ƐŚŽǁŝŶŐ� ůŽǁ�ŵŝĐƌŽŵŽůĂƌ� /�ЊЅ�

values. To explore the molecular mechanism of inhibition, we employed molecular docking 

ƵƐŝŶŐ�ƚŚĞ�'ůŝĚĞ�ŵŽĚƵůĞ�;^ĐŚƌƂĚŝŶŐĞƌ�^ƵŝƚĞͿ�ŽŶ�ĂŶ� in vitro-ĂƐƐĞŵďůĞĚ��ɴ1-40 fibril structure 

(PDB ID: 6TI5) [1]. Subsequent pose refinement and binding energy estimation using the MM-

GBSA method revealed that the interaction energies did not directly correlate with in vitro 

efficacy. However, visualization of the binding modes indicated a significant distinction: active 

d,&Ɛ� ŝŶƚĞƌĐĂůĂƚĞĚ�ďĞƚǁĞĞŶ�ƚŚĞ�ɴ-strands of the fibril core, whereas less active compounds 

remained bound to the fibril surface. This finding suggests that effective inhibitors disrupt fibril 

ĞůŽŶŐĂƚŝŽŶ� ďǇ� ƉŚǇƐŝĐĂůůǇ� ŝŶƐĞƌƚŝŶŐ� ƚŚĞŵƐĞůǀĞƐ� ŝŶƚŽ� ƚŚĞ� ɴ-sheet architecture. The docking 

protocol was further applied to an in vivo-derived fibril structure (PDB ID: 6SHS), which 

displayed markedly different ligand-binding patterns, implying that fibril polymorphism 

influences ligand recognition. This discrepancy highlights the importance of structural context 

when translating in vitro aggregation assays to in vivo efficacy. Our findings provide molecular-

ůĞǀĞů� ŝŶƐŝŐŚƚƐ� ŝŶƚŽ�ƚŚĞ�ŵĞĐŚĂŶŝƐŵ�ŽĨ��ɴ�ĂŐŐƌĞŐĂƚŝŽŶ� ŝŶŚŝďŝƚŝŽŶ�ďǇ�d,&Ɛ�ĂŶĚ�ĞŵƉŚĂƐŝǌĞ�ƚŚĞ�

relevance of the conformational variability of amyloid aggregates in the design of effective 

therapeutic agents. 

The study was supported by the Scientific Grant Agency VEGA 1/0825/25. 
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Zanthoxylum flavum subsp. pistaciifolium (Griseb). Reynel is a Cuban endemic plant and is traditionally 

used to treat ear pain and respiratory ailments [1]. The aim of the study was to isolate compounds 

from leaves and to evaluate their antimycobacterial activity. Preparative TLC was used for the isolation 

of compounds and their structures were elucidated by LC-MS, 1D and 2D NMR experiments, and 

measurements of optical rotation and ECD spectra. The antimycobacterial assay was performed faced 

five strains of Mycobacterium sp. Additionally, a cytotoxicity screening was performed on nine selected 

human tumor cell lines. A total of six compounds were isolated: three alkaloids, one coumarin, and 

two glycoside flavonoids. Only compound 2 displayed significant antimycobacterial activity and the 

other compounds were considered inactive. No significant cytotoxic effects were observed for the 

tested compounds. This research on the Cuban endemic medicinal plant demonstrates its potential as 

a source of antimycobacterial bioactive compounds. 

The study was supported by from EU-Project "OncoPharm" No. CZ.02.01.01/00/23_021/0008442 and 

co-funded by Charles University (no. SVV 260 662). 
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Recent studies have shown that, despite antibacterial therapy, methicillin-resistant Staphylococcus 

aureus (MRSA) infections are still associated with serious clinical consequences, especially treatment 

failure, higher morbidity and mortality, prolonged hospitalization, increased health care costs, etc. 

Activity against MRSA is of a great importance in the new generation of antibacterial agents because 

of the worldwide increasing prevalence of this pathogen, more frequent antibiotic resistance to 

available anti-MRSA drugs, their toxicity and general lack of oral agents [1]. Some recently published 

derivatives with phenyl-carbamoyl-naphthyl alkyl carbamate moiety have shown excellent 

antimicrobial activities [2]. The aim of this study was to investigate structure-activity relationships. 

Series of 70 compounds with different substitution on phenyl ring, position of naphthalene ring and 

alkyl of carbamate moiety was prepared. Preliminary results of basic antimicrobial screening showed 

that all compounds were active against MRSA, best of them possess comparable or much better MIC 

than standards ciprofloxacin and ampicillin. The most active compound is shown on the picture. 
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Glycoproteins play essential roles in diverse biological processes, including cell signaling, immune 

response, and disease progression [1ʹ3]. However, their detailed analysis remains a significant 

challenge due to the structural complexity and typically low abundance of glycans. A major limitation 

in glycan analysis arises from their intrinsic lack of chromophores or charge, which necessitates 

chemical derivatization to enable sensitive detection via chromatographic or electrophoretic methods. 

To overcome these challenges, we have developed a new class of fluorescent tags based on the 2-

arylpyridine scaffold, optimized for efficient glycan labelling through hydrazone-based click-like 

chemistry. In contrast to conventional BODIPY-derived fluorophores, which in our previous work 

proved synthetically demanding, involving multi-step procedures and labor-intensive purification, our 

2-arylpyridine-based probes offer straightforward synthesis, excellent solubility in polar solvents, and

broad chemical versatility, making them highly practical and accessible alternatives. [4]

This work focuses on the design, synthesis, and derivatization strategies employed to prepare several 

representative 2-arylpyridine derivatives, their transformation into hydrazide-functionalized probes, 

and the key synthetic challenges encountered along the way, demonstrating the versatility and 

practical applicability of the scaffold. 

This work was supported by the Grant Agency of the Czech Republic [22-00236S]. 
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Dissolution testing is a crucial (in vitro) tool for evaluating controlled-release formulations of active 

substances, as it enables the quantification of the rate and extent of active substance release under 

conditions simulating the gastrointestinal tract. However, standard (pharmacopeial) methods often 

fail to adequately reflect physiological conditions, which can lead to inaccurate predictions of active 

substance absorption.  

This research focused on developing a biorelevant dissolution methodology and testing two distinct 

formulations ʹ hydrophobic powder and pellets. Special attention was given to the monobutyrin, a 

butyric acid derivate known to improve gut health and performance in poultry [1]. For the experiment 

were created simulated gastric and intestinal fluids, incorporating enzymatic activity, the presence of 

bile acids, and a pH gradient. Experiments were conducted using both standard pharmacopoeial 

apparatus and the Golem v2 device, which enables advanced simulation of gastrointestinal conditions. 

The results revealed differences in the dissolution profiles of the two formulations, contributing to a 

better understanding of active substance release mechanisms and the optimization of its efficacy. This 

approach may lead to more accurate in vivo predictions of active substance behavior and a reduced 

need for costly pharmacokinetic studies.  

The study was supported by MUNI/A/1445/2023 and QL24010284 
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Protein glycosylation and the impact of glycan structures on their function represent a crucial area of 

research in disease diagnostics and the analysis of pathogenic mechanisms. However, glycan analysis 

is challenging due to their structural variability and the limited sensitivity of existing analytical 

methods. Therefore, a combination of fluorescence detection and mass spectrometry (MS) is often 

employed [1]. 

We focused on the development of novel fluorophore derivatives containing sulfonic and cationic 

groups, enhancing their solubility in aqueous solutions and improving glycan detection sensitivity. 

These modifications are based on established skeletal structures such as BODIPY. Additionally, a 

hydrazine moiety is incorporated to facilitate stable binding with oligosaccharides through hydrazone 

chemistry. 

This approach offers higher reactivity with carbonyl-containing carbohydrate compounds, ensuring the 

formation of stable complexes suitable for fluorescence detection and MS analysis. The hydrazine-

functionalized fluorophores are synthesized via "click" chemistry to ensure compatibility and synthetic 

efficiency. 

The developed labeling methods provide an innovative approach for more sensitive and accurate 

glycan analysis, contributing to a better understanding of biological processes and disease diagnostics. 

The study was supported by project MUNI/A/1404/2023 
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A series of 10 potential Janus kinase inhibitors used in cancer and inflammatory diseases treatment 

was synthesized. The lipophilicity of newly synthesized substances was assessed using the RP-HPLC 

method and computed via several interactive tools (MLOGP, CLOGP 4.0, WLOGP, ALOGPS, XLOGP3, 

and miLogP 2.2). Chromatographic measurements were performed on a Dionex UltiMate 3000 Series 

h,W>��^ǇƐƚĞŵ�ƵƐŝŶŐ�Ă�^ǇŵŵĞƚƌǇΠ��ϭϴ�ϱ�ʅŵ͕�ϰ͕ϲ�ǆ�ϮϱϬ�ŵŵ�ĐŽůƵŵŶ͘�ϭϬ�ʅL of a methanolic solution of 

the substance with an approximate concentration of 0,01 mg/mL was injected. The flow rate of the 

mobile phase was 1 mLͬŵŝŶ͘�dŚĞ�ĐŽůƵŵŶ�ƚĞŵƉĞƌĂƚƵƌĞ�ǁĂƐ�ŵĂŝŶƚĂŝŶĞĚ�Ăƚ�ϰϬ�Σ�͘�� wavelength close to 

the absorption maximum of the studied substances (260 nm) was chosen for detection. The analysis 

was performed in six methanol/water mobile phases with volume ratios of 90:10, 85:15, 80:20, 75:25, 

70:30, 65:35 (V/V). The measurement of each substance in each mobile phase was performed three 

times. Methanolic solution of potassium iodide was a dead time marker. Based on the retention times 

of studied substances (tR) and dead time (t0), the logarithms of the capacity factors log k = log((tR ʹ 

t0)/t0) were calculated. The linear dependence of the log k values on the methanol content in the 

mobile phase was extrapolated to zero methanol content in the mobile phase. Thus, the log kw value 

was obtained, which is used as a lipophilicity parameter corresponding to the aqueous environment. 

Furthermore, all the experimentally determined log kw values were correlated with the in silico 

generated logarithmic values of partition coefficients (log P) for an octan-1-ol/water partition system, 

and the relationship between lipophilicity and structure of the studied substances was evaluated. 

The research was supported by the Slovak Research and Development Agency under the Contract 

No. APVV-22-0133, and the Grant of Faculty of Pharmacy, Comenius University Bratislava 

No. FaF/18/2025. 
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Photocages (PPGs) allow the temporally and spatially selective release of biologically active agents, 

exploiting a light stimulus for the cleavage of a covalent bond between the protecting group and the 

attached substrate [1]. Beyond the first described neuroscientific applications, photocages can serve 

as a drug-delivery system for different small molecule drugs [2].  

We aimed to prepare and characterize novel 8-aminoquinoline derivatives [3], choosing the 8-

dimethylaminoquinoline photocage as our starting point. We wished to implement a simple and robust 

synthetic pathway and study the effect of modifications in position 8 on the photophysical and 

photochemical properties. To better understand the structure-property relationships and to guide 

future PPG design, we set out to study the uncaging process by computational chemistry. 

Supported by 2020-1.1.5-'zKZ^1dM^�s-2021-00004, 2020-2.1.1.-ED-2022-00208 from the NKFIH, the 

EKPP-2024-209 New National Excellence Program of the Ministry for Culture and Innovation from the 

source of the National Research, Development and Innovation Fund. B.K.'s conference participation 

was made possible through the travel grant of Semmelweis University. On behalf of the Development 

and mechanistic study of DNA dyes project (KE), we are grateful for the possibility to use HUN-REN 

Cloud. 

References: 

[1] <ůĄŶ, W͖͘�aŽůŽŵĞŬ, T.; Bochet, C. G.; et al. Chem. Rev. 2013, 113, 119.

[2] Kontra, B.; Mucsi, Z.; /ůĂƓ͕�:͘; Dunkel, P. Med. Res. Rev. 2025, 45 (5), 1423.

[3] Kontra, B.; �ŽŐĚĄŶ͕��͖͘�Alaghehmand, B.; et al. Tetrahedron Lett. 2023, 124, 154587.

85

mailto:kontra.bence@phd.semmelweis.hu
mailto:zmucsi@femtonics.eu


P16 

4-AMINOBENZOIC ACID-BASED IMINES AS POTENTIAL ANTIFUNGAL AGENTS

M. <Z�d<| 1, P. s�sZKs� 2͕�K͘�:�E�KhZ�< 2͕�<͘�<KE��E� 2

1 �ĞƉĂƌƚŵĞŶƚ�ŽĨ�KƌŐĂŶŝĐ�ĂŶĚ��ŝŽŽƌŐĂŶŝĐ��ŚĞŵŝƐƚƌǇ͕�&ĂĐƵůƚǇ�ŽĨ�WŚĂƌŵĂĐǇ͕��ŚĂƌůĞƐ�hŶŝǀĞƌƐŝƚǇ͕��ŬĂĚĞŵŝŬĂ�,ĞǇƌŽǀƐŬĠŚŽ�ϭϮϬϯ͕�

500 03 HraĚĞĐ�<ƌĄůŽǀĠ, Czech Republic; martin.kratky@faf.cuni.cz; 2 Department of Biological and Medical Sciences, Faculty 

ŽĨ�WŚĂƌŵĂĐǇ͕��ŚĂƌůĞƐ�hŶŝǀĞƌƐŝƚǇ͕��ďŽƌŽǀƐŬĄ�ϮϬϴϵ͕�ϱϬϬ�Ϭϯ�,ƌĂĚĞĐ�<ƌĄůŽǀĠ͕��ǌĞĐŚ�ZĞƉƵďůŝĐ 

KEYWORDS: 4-AMINOBENZOIC ACID; ANTIFUNGAL ACTIVITY; IMINES; SYNTHESIS  

The alarming rise in fungal infections and growing resistance to existing drugs represents a significant 

healthcare challenge and underscore the urgent need for more effective therapies [1]. 4-

Aminobenzoic acid (PABA), while non-essential in humans, plays a crucial role in folate biosynthesis 

in many pathogens. PABA analogues have exhibited notable antimicrobial effects, including resistant 

strains. 3,5-Dihalogenosalicylaldehydes were found to be optimal for modifying PABA. Thus, PABA-

based imines offer a promising strategy, offering a simple scaffold that enables tuning of biological 

activity [2,3]. 

In this study, we studied 26 new analogues of methyl (E)-4-[(2-hydroxy-3,5-

diiodobenzylidene)amino]benzoate, modifying carboxylic group (esters, amides), aromatic rings, 

positional isomerism, reduction of double bond, and linker length between substructural motifs, etc. 

The compounds were evaluated for antimycobacterial, antibacterial, and antifungal activities. They 

exhibited excellent antifungal activity against both yeasts and moulds including clinical isolates (MIC 

шϭ͘56 PM), modest inhibition of G+ bacteria and minimal antimycobacterial action. The most active 

derivatives underwent further studies of antifungal action (time-kill assay, determination of type of 

action, checkerboard assays with established drugs). Notably, they also lack haemolytic properties 

and in vivo toxicity, supporting their potential as safe and effective antifungal agents. 

The study was supported by Ministry of Health of the Czech Republic, grant nr. NW24-05-00539 and 

by the project National Institute of Virology and Bacteriology (Programme EXCELES, ID Project No. 

LX22NPO5103) ʹ Funded by the European Union ʹ Next Generation EU.  
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Acetylcholinesterase inhibitors still ƉůĂǇ� ŝŵƉŽƌƚĂŶƚ� ƌŽůĞ� ŝŶ��ůǌŚĞŝŵĞƌ͚Ɛ�ĚŝƐĞĂƐĞ� ƚŚĞƌĂƉǇ [1]. Various 

compounds were prepared based on the structure of the compound (Fig. 1) with promising inhibitory 

activity [2]. The lecture briefly reviews the synthetic pathways of the prepared compounds and the 

effect of particular structural changes on their inhibitory activity. 

Fig. 1 ʹ Structure of the originally prepared and studied compound. 

The structural changes include the amine part of the molecule, where were used some cyclic amines 

of different ring sizes. Substituents position and additional substitution on the benzene ring was also 

studied. Slightly more substantial change is using of urea functional group instead of the carbamate. 

The most substantial change was inserting an amide group instead of the ketone. 
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Glycosylation analysis is challenging due to the structural complexity and varied conjugation patterns 

of glycans, along with technical limitations like detection sensitivity. Therefore, a derivatization step is 

always required before analysis, especially by electrophoretic separation methods with fluorescence 

or mass spectrometric detection. This study introduces novel labeling reagents based on 

phenylpyridine with a hydrazide functional group, designed for glycan profiling using CE/LED-IF and/or 

CE-MS. The newly designed and synthesized hydrazide derivatives, 6-[4-

(dimethylamino)phenyl]pyridine-3-carbohydrazide and 6-[4-(4-methylpiperazin-1-yl)phenyl]pyridine-

3-carbohydrazide, were characterized using various analytical techniques, including NMR

spectroscopy, fluorescence spectroscopy, and MS. The hydrazide group enables efficient labeling via

hydrazone formation chemistry, eliminating the need for a reduction step. The positive charge of the

tags makes them ideal for both electrophoretic separation and MS detection in positive ion mode.

With fluorescence excitation maxima in the range of 300-400 nm, these labels are well-suited also for

LIF/LED-IF detection using commercially available solid-state laser or light-emitting diode sources,

enhancing detection sensitivity and quantitation limits. Electrophoretic analysis in a neutral-coated

capillary achieved baseline separation of labeled oligosaccharides, with detection limits in the

nanomolar (MS) or picomolar (LED-IF) range. The optimized labeling and separation conditions have

been successfully applied to N-linked glycan profiling of various glycoproteins, including therapeutic

monoclonal antibodies.

The study was supported by the Ministry of Education, Youth and Sports of the Czech Republic 

(9F23002) and the institutional research plan (RVO:68081715). This research was co-funded by the 

European Union under the ATEBIO project (Advanced Techniques for Biomedical Diagnostics, Project ID 

CZ.02.01.01/00/23_020/0008535). 
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Gold nanoparticles have numerous biological effects (antineoplastic, antibacterial, antiphlogistic, and 

many others) or can be used as carrier systems for drug transport. Gold nanoparticles are prepared 

using various reducing agents such as: sodium citrate, ascorbic acid, plant extracts or sodium 

borohydride [1]. The stability of the prepared nanoparticles depends on the used reducing agent. If 

sodium borohydride is used, a stabilizer needs to be added to increase the stability of the 

nanodispersion. Surfactants are often used for this purpose [2]. In the case of using natural 

compounds/extracts, they act as both a reducing agent and a stabilizer [1]. 

The aim of our work was to study the effect of natural compounds on the stability of prepared gold 

nanoparticles. The natural compounds were arbutin, evernic acid and norbadione A. All compounds 

are polyphenols. Arbutin was commercially obtained and it is a glycosylated hydroquinone found in 

Arctostaphylos uva-ursi (bearberry). Evernic acid was obtained from the lichen Evernia prunastri 

(oakmoss). Norbadione A was isolated from the fungus Pisolithus arrhizus (deyball). All compounds 

used were able to reduce tetrachloroauric acid to colloidal gold. The nanodispersions were 

characterized by UV-VIS spectroscopy, dynamic light scattering and zeta potential. The properties of 

the prepared nanoparticles were compared with nanoparticles prepared by the Turkevich method. 

The study was supported by grant APVV-23-0349 "Optimized composite gold and silver nanoparticles 

for biomedical applications" 
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Tuberculosis (TB) remains a long-standing very serious global health threat, as an estimated one fourth 

of the world's population is infected with Mycobacterium tuberculosis and 5ʹ10% of those infected 

develop TB during their lifetime [1, 2]. The design and development of new therapeutic agents, the 

optimisation of the dose of clinically approved drugs, and introduction of repurposed drugs have raised 

hopes for further improvement in the safety and effectiveness of particular regimens [3]. Several 

precisely designed compounds consisting of a bulky lipophilic moiety (naphthalen-1-yl(phenyl), 

or a mono- / disubstituted quinolin-3-yl fragment could be present, for example), polar etheric bridge, 

2-hydroxypropan-1,3-diyl linker, and moiety with a protonizable atom(s) very effectively fought in vitro

a drug-sensitive M. tuberculosis H37Rv [4, 5]. Their lipophilic fragments, and electrostatic interactions

formed between these ligands and a binding site of ATP synthase present in a given mycobacterial

strain were decisive factors for such a type of pharmacological activity. Therefore, current research

focused on the in vitro screening of synthesized N-{2-[4-(aminosulfonyl)-/ 4-(fluoro)phenyl]ethyl}-

-2-hydroxy-3-{4-[(alkoxycarbonyl)amino]phenoxy}propan-1-ammoniun chlorides (alkoxy = methoxy to

propoxy) against M. tuberculosis H37Rv, M. avium My. 330/88, M. kansasii My. 235/80, and M. kansasii

My. 6509/96 (clinical isolate) as well as in silico evaluation of some of the structural, and

physicochemical parameters of these compounds that contributed to their drug-likeness.

The research was supported by the Slovak Research and Development Agency under the Contract No. 

APVV-22-0133, and the Grant of Faculty of Pharmacy, Comenius University Bratislava No. FaF/18/2025. 
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Derivatives of (thio)semicarbazides and their increasingly studied cyclic thiadiazole analogues 

represent promising scaffolds for the development of novel antimicrobial agents. Among them, 

1,3,4-thiadiazol-2-amine derivatives are particularly notable for their broad spectrum of biological 

activities, including antibacterial, antitubercular, and antifungal effects [1]. In this study, a five-step 

synthetic route was employed to prepare a series of 1,3,4-thiadiazol-2-amine derivatives, with 

a 4-aminobenzoic acid as the starting molecule. In the first step of the synthesis, carbamate groups 

with different alkyl chain lengths were incorporated into the reactant structure, followed by the 

conversion of carboxylic acids into more reactive acyl chlorides. These intermediates then reacted with 

thiosemicarbazide to yield the corresponding acyl thiosemicarbazides. Subsequently, the 

corresponding derivatives of 1,3,4-thidiazol-2-amine were prepared by acid-catalyzed 

cyclodehydration. In the final step, a 2,4-dichlorophenol moiety was introduced via two different 

synthetic approaches. Reaction progress and compound purity were monitored by thin-layer 

chromatography (TLC), and the structures of all newly synthesized compounds were confirmed by 

NMR and IR spectroscopy. All 16 newly prepared derivatives were subjected to preliminary 

antimicrobial screening against reference strains Escherichia coli, Staphylococcus aureus, and Candida 

albicans. The results revealed mild to moderate growth inhibitory activity across the tested 

microorganisms. 

General structure of the prepared 1,3,4-thiadiazole derivatives 
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Schiff bases are versatile ligands widely used in metal coordination chemistry, capable of forming 

stable complexes with a broad range of metal ions. These complexes exhibit extensive therapeutic 

potential, including antibacterial, antifungal, antiviral, antimalarial, anti-inflammatory, cytotoxic, 

enzyme-inhibitory, and anticancer properties [1]. Due to their ability to form such complexes, many 

Schiff bases also serve as important intermediates in various enzymatic reactions. One potential target 

enzyme is aminopeptidase N (AP-N), a neutral zinc-binding metalloenzyme. Inhibitors of this 

ubiquitous enzyme may offer broad-spectrum therapeutic applications. Both AP-N and the nuclear 

factor kappa-B (NF-ʃ�) are critical components involved in various cellular processes. AP-N, which plays 

a role in peptide metabolism, and NF-ʃ�͕�Ă�ŬĞǇ�ƚƌĂŶƐĐƌŝƉƚŝŽŶ�ĨĂĐƚŽƌ�ŝŶ�ŝŶĨůĂŵŵĂƚŽƌǇ�ƉĂƚŚǁĂǇƐ͕�appear 

to be functionally connected in the regulation of inflammation and immune response. AP-N may 

influence NF-ʃ��ĂĐƚŝǀĂƚŝŽŶ�ƚŚƌŽƵŐŚ�ƚŚĞ�ŵĞƚĂďŽůŝƐŵ�ŽĨ�ƉĞƉƚŝĚĞƐ� involved in inflammatory pathways. 

These two factors may also cooperate in the context of cancer biology and metastasis [2]. 

The series of basic thiosemicarbazone, semicarbazone, and hydroxylamine derivatives of 

acetophenone with diverse substitution of various symmetrical secondary amines and heterocyclic 

amines, were synthesized. Compounds showing the most potent inhibitory activity against AP-N 

(based on IC50 values) were further tested for their ability to inhibit cell proliferation in three different 

cell lines. These lead compounds are now also being tested for their potential to inhibit the pro-

inflammatory transcription factor NF-ʃ�͕�ŝŶ�ĂŶ�ĞĨĨŽƌƚ� ƚŽ�ƵŶĐŽǀĞƌ�ĚĞĞƉĞƌ�ĐŽŶŶĞĐƚŝŽŶƐ�ďĞƚǁĞĞŶ��W-N 

inhibition and inflammation-related signaling pathways. 

The study was supported by the project MUNI/A/1496/2024. 
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Warfarin is still a massively prescribed anticoagulant, especially in the US and for elderly patients [1]. 

Warfarin is available as warfarin sodium in drug formulations because of its physicochemical 

properties, especially solubility, that are considerably better than those of its acidic form. Additionally, 

warfarin sodium exists in amorphous and crystalline forms. The content of the amorphous or 

crystalline form of sodium warfarin in tablets does not present a serious risk in terms of treatment 

safety [2]. From a safety point of view, the transition of solid sodium warfarin to the poorly soluble, 

non-ionized acidic form WA can be intensely problematic. 

This study aimed to evaluate the potential influence of interactions between the active pharmaceutical 

ingredient (API) and commonly used excipients on the safety of generic replacement of warfarin 

sodium tablets. Changes in the solid phase of warfarin were monitored during the accelerated stability 

study using solid-state NMR spectroscopy and dissolution tests. Tablets containing crystalline or 

amorphous sodium warfarin were prepared for the study, and commercial warfarin tablets were also 

used for comparative analysis. During the stability study, the conversion of the warfarin sodium salt to 

its acidic form through interaction with certain excipients was demonstrated. This solid-phase 

transformation of warfarin leads to significant changes in the dissolution profile, especially at different 

API particle sizes in the tablet. Therefore, the choice of appropriate excipients and API particle size are 

critical factors influencing the safety of generic warfarin sodium. 

This study was supported in part by the Ministry of Education, Youth and Sports of the Czech Republic 

(project LTAUSA18011) 
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The molecular hybridization of privileged structures reflects a conceptual strategy in the design and 

development of new pharmacologically effective and safe compounds [1]. The increase in incidence of 

various multidrug-resistant pathogens observed currently is regarded as a very significant public health 

issue. An effective strategy to counteract antimicrobial resistance is the design and optimisation 

of hybrid molecules consisting of two or more distinct structural (privileged) motifs [2]. Therefore, the 

present research aimed at the synthesis of such hybrid compounds containing a benzo[b]furan as well 

as N-arylpiperazine fragment. These privileged scaffolds have been recognized as notable building 

blocks in the structure of promising drug candidates or clinically approved drugs with diverse beneficial 

biological properties, which include antibacterial, antimycobacterial, and antiviral activity [3, 4]. The 

objectives of current research were to a) optimise a multi-step synthetic process of proposed series 

of benzo[b]furan-2-yl-(4-substituted piperazine-1-yl)methanones, b) spectrally verify their identity (1H-

NMR, 13C-NMR, and IR), c) verify their purity (RP-HPLC), d) determine several fundamental 

physicochemical properties, including solubility and lipophilicity, which can notably affect their 

pharmacodynamic and pharmacokinetic profile. 

The study was supported by the Slovak Research and Development Agency under the Contract No. 

APVV-22-0133 and the Grant of Faculty of Pharmacy, Comenius University Bratislava No. FaF/18/2025. 
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Due to the development of castration-resistant prostate cancer, that does not respond to second-

generation nonsteroidal anti-androgen treatment, significant efforts are being made to develop agents 

that will antagonise mutant androgen receptor variants and inhibit the binding of testosterone and 

dihydrotestosterone [1]. According to a recent publication by our team, it is possible to replace the 

nitro group in the structure of flutamide with a boronic acid functional group [2]. In the structure of 

later approved non-steroidal antiandrogens, the nitrile functional group is in the same position as the 

nitro group. We have replaced the nitrile group in enzalutamide structure analogues with a boronic 

acid residue that includes two oxygen atoms, like the nitro group in the flutamide molecule. Boron can 

form a dative bond with biological nucleophiles in amino-acid residues. This could lead to the discovery 

of an agent effective for the treatment of castration-resistant prostate cancer. To investigate the effect 

of structural modifications on the antiandrogenic activity, hydrophilic, lipophilic, electron-withdrawing 

and electron-donating groups have been introduced into the structure. Also effect of halogen moiety 

adjacent to boronic acid group will be studied. Our five-step synthesis process appears to be effective 

and has been successfully optimised. In the near future, an in vitro screening of a preliminary series 

will be performed using the LAPC-4 androgen-dependent human prostate cell line and the PC-3 

androgen-independent human prostate adenocarcinoma cell line. The selectivity of the compounds 

will also be assessed. 

The study was supported by SVV 260 666 (Charles University, Czech Republic). 
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Pharmaceutical contaminants from human and veterinary applications, along with improper disposal 

practices, have become pervasive pollutants in aquatic ecosystems. These substances often evade 

conventional wastewater treatment systems, resulting in ecological disruption and potential risks to 

human health [1]. Non-thermal plasma (NTP) has emerged as a promising advanced oxidation process, 

integrating mechanisms such as ozonation, UV photolysis, and pyrolysis to degrade resistant 

contaminants. Recent research highlights that the combination of NTP with hydrodynamic cavitation 

(CaviPlasma) significantly enhances degradation efficiency by improving mass transfer and generating 

additional reactive species [2].  

We applied this technique to degrade selected pharmaceutical compounds that are known to persist 

in aquatic environments and resist conventional wastewater treatment. After just 12 seconds of 

treatment, representing a single pass through the device, a minimum degradation of 20% was 

observed for each of the compounds tested. This initial reduction demonstrates the immediate 

effectiveness of the CaviPlasma device, even under relatively short exposure times.  

Although degradation efficiency varied among the compounds, likely due to differences in molecular 

structures and reactivity with the generated reactive species, the results confirm the potential of 

CaviPlasma as a rapid and effective treatment method for a range of pharmaceutical pollutants. 

This work was supported by the Technology Agency of the Czech Republic and the Czech Ministry of 

the Environment under the Environment for Life Programme (project No. SS07020057). 
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In recent years, there has been a significant rise in the use of phytotherapy as an alternative strategy 

for managing a variety of health conditions [1]. Among natural compounds, terpenes and 

phenylpropanoids stand out due to their broad spectrum of biological activities, including antiviral, 

antibacterial, antitumor and antioxidant effects. However, their clinical application is often limited by 

their high volatility and short action duration [2]. Encapsulation of volatile phenolic actives within 

hydrogelǦparticle matrices followed by their incorporation into hard capsules represents a promising 

strategy to enhance drug bioavailability [3]. Due to the limited available data on the long-term stability 

of this final dosage form, comprehensive stability monitoring is necessary to detect potential losses of 

volatile active ingredients and to identify adverse physicochemical interactions within the final system. 

The aim of this study was to encapsulate natural substances (thymol, eugenol, carvacrol) into hydrogel 

particles using the external ionic gelation method. The resulting particles were analyzed for their size, 

sphericity, encapsulation efficiency and antimicrobial activity. They were subsequently filled into hard 

gelatin capsules and stored under two different storage conditions: in a stability chamber ;ϮϱථΣ�͕�ϲϬ % 

humidity) and refrigerator ;ĂƉƉƌŽǆŝŵĂƚĞůǇ� ϵථΣ�͕� ϯϱ % humidity). Dissolution testing, drug content 

analysis were performed at the time of preparation and after three months of storage. In addition, the 

structural and physical properties of the particles were evaluated and compared using scanning 

electron microscopy (SEM).   

The study was supported by MUNI/A/1521/2024. 
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Tetrahydrocannabinol (THC) is the main psychoactive component of Cannabis sativa and a ligand of 

the cannabinoid receptors CB1 and CB2. These G-protein-coupled receptors are part of the 

endocannabinoid system, which regulates a wide array of physiological processes [1]. Although THC 

and its analogues exhibits a wide range of biological activities through its interaction with cannabinoid 

receptors, their clinical use is limited by poor water solubility, psychoactive side effects, and 

insufficient receptor selectivity [2]. Chemical modification of the THC structure represents a promising 

strategy to overcome these limitations and generate new compounds with improved pharmacokinetic 

and pharmacodynamic profiles. The introduction of amino group offers multiple advantages: increased 

solubility, the ability for salt formation, better receptor interaction via hydrogen bonding or 

electrostatic forces, and access to a broad range of further derivatization [2]. 

Our approach focuses on modifying a key position on the THC molecule by introducing a hydroxyl group 

into the structure and then replacing it with an aliphatic amino group. The synthesized compounds 

were characterized using NMR, mass spectrometry and underwent preliminary biological testing. 

The study was supported by MUNI/C/1738/2023. 
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Michael addition is a key carbonʹcarbon bond-forming reaction between nucleophiles and electron-

deficient alkenes. This reaction is highly attractive for stereoselective organocatalysis due to the 

diverse range of possible nucleophilic and electrophilic partners. Moreover, it enables the synthesis 

of highly complex molecules in a single step. 

Benzo[b]thiophene-1,1-dioxide and its derivatives represent a novel class of powerful Michael 

acceptors. Its structural motif is found in numerous biologically and pharmaceutically active 

compounds. Additionally, incorporating electron-withdrawing groups into the structure could 

enhance its reactivity further. 

Phenols were found to be the most suitable nucleophilic partners in reactions with 

benzo[b]thiophene-1,1-dioxide derivatives. Benzo[b]thiophene-1,1-dioxide substrates were modified 

and screened to identify the most suitable electrophilic structures. Among the tested compounds, 

the 2-trifluoromethyl acetyl derivative of benzo[b]thiophene-1,1-dioxide displayed the highest 

reactivity and stereoselectivity. In the next phase, selected chiral bifunctional organocatalysts were 

examined for their ability to catalyze the stereoselective Michael addition. The resulting products 

were analyzed using chiral HPLC and NMR techniques to determine enantiomeric ratios (e.r.), 

diastereomeric ratios (d.r.), and conversion rates. Preliminary experiments yielded Michael adducts 

with excellent yields and good diastereoselectivity (d.r. up to 86:14), although moderate 

enantioselectivity was observed (e.r. up to 67:33).  

While there is enough room for further improvements, these results highlight the synthetic capability 

of the benzo[b]thiophene-1,1-dioxide scaffold as an appealing electrophilic partner. 

The study was supported by Grant Agency of Masaryk University within the Student Research support 

programme ʹ Excellent diploma thesis, project number MUNI/C/1992/2024. 
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Prolyl-tRNA synthetase (ProRS) is one of the enzymes of the aminoacyl-tRNA synthetase family. 

Human ProRS (hsProRS) is found as a C-terminal domain of combined glutamyl-prolyl-tRNA 

synthetase. Inhibition of hsProRS has been recognized as a promising approach to treating 

autoimmune diseases, cancers, and fibrosis [1]. Our goal is to develop potential inhibitors of hsProRS. 

Our structure scaffold revolves around 3-aminopyrazine-2-carboxamide, derived from a previously 

reported hsProRS inhibitor - the Adachi 

ligand (A) [2]. The scaffold with proper 

modifications has affinity and selectivity to 

human hsProRS, while some of the synthetic 

intermediates (without R1 substituent) are 

expected to also have antimicrobial activity 

due to similarity with structures (B) published by our group [3]. The published Adachi ligand and its 

confirmed interactions act as our pharmacophore. The prioritization of substituents was based on 

molecular docking to hsProRS. The intermediates and the final compounds were sent to biological 

testing which comprises of complementary antibacterial screening (mycobacteria, clinically relevant 

G+ and G- bacteria, fungi), cytotoxicity testing on normal human cell lines, and human prostatic 

cancer cells for antiproliferative activity. We will discuss the in silico modelling results and SAR of the 

prepared compounds. 

The study was supported by ͣdŚĞ�ƉƌŽũĞĐƚ�EĂƚŝŽŶĂů�/ŶƐƚŝƚƵƚĞ�ŽĨ�ǀŝƌŽůŽŐǇ�ĂŶĚ�ďĂĐƚĞƌŝŽůŽŐǇ�;WƌŽŐƌĂŵŵĞ�

EXCELES, ID Project No. LX22NPO5103) - Funded by the European Union - Next Generation EU. 

͞Additional support was provided by Charles University (SVV 260 666). 
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ANTIMYCOBACTERIAL ACTIVITY 

Tuberculosis remains a pervasive global health challenge, driven by increasing drug resistance 

and the limited availability of compounds with novel mechanisms of action. Drug development 

is hindered by the unique biological barriers of Mycobacterium tuberculosis, including its highly 

lipophilic cell envelope, intracellular persistence within macrophages, and the demand for selective, 

pharmacokinetically favorable scaffolds [1]. Galanthamine, a tetracyclic Amaryllidaceae alkaloid, was 

explored as a lead for semisynthetic optimization. Esterification at the 6-hydroxyl position 

with aromatic acyl chlorides afforded a series of 6-O-acyl galanthamine derivatives. Among these, 

6-O-(4-butylbenzoyl) galanthamine and 6-O-(2-naphthoyl) galanthamine exhibited potent

antimycobacterial activity with D/�Ɛ�ŽĨ�ϯ͘ϱ�ђD�ĂŶĚ�ϰ͘ϭ�ђD, respectively. Cytotoxicity against HepG2

cells (/�ЊЅ͗� ϭϰ͘ϳ� ђD͕� Ϯϭ͘Ϯ� ђD) resulted in favorable selectivity indices [2]. Structureʹactivity

relationship analysis indicated that increased lipophilicity at the 6-OH position enhances

antimycobacterial potency. Based on these findings, further structural refinement will focus

on 6-O-carbamate analogues, ethers, carbamoyl chloride aiming to improve metabolic stability,

selectivity, and intracellular efficacy. These results position galanthamine as a promising scaffold

for rational anti-TB drug development [3].

The study was supported by from EU-Project "OncoPharm" No. CZ.02.01.01/00/23_021/0008442 and 

co-funded by Charles University (no. SVV 260 662). 
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Polymeric drug delivery systems offer a promising approach for targeted antibiotic therapy, 

particularly due to their ability to improve the pharmacokinetic properties of active compounds, 

reduce systemic toxicity, and enable selective accumulation at sites of infection. In this work, we 

present a novel polymer conjugate based on a hydrophilic N-(2-Hydroxypropyl) methacrylamide 

(HPMA) copolymer carrier, incorporating two key components: the antibiotic ciprofloxacin and a 

complex of deferoxamine with iron (DFX-&ĞϹЀͿ͘��ŝƉƌŽĨůŽǆĂĐŝŶ�ƉƌŽǀŝĚĞƐ�ĂŶƚŝŵŝĐƌŽďŝĂů�ĂĐƚŝǀŝƚǇ͕�ǁŚŝůĞ�ƚŚĞ�

DFX-&ĞϹЀ�ĐŽŵƉůĞǆ�ƐĞƌǀĞƐ�ĂƐ�Ă�ƚĂƌŐĞƚŝŶŐ�ŵŽŝĞƚǇ͕�ĞǆƉůŽŝƚŝŶŐ�ƚŚĞ�ŝƌŽŶ-scavenging behavior of bacteria that 

actively uptake iron from their surroundings to support growth. This strategy enables preferential 

accumulation of the conjugate at the site of bacterial infection. In vitro studies confirm that the 

antibacterial activity of ciprofloxacin is retained and demonstrate enhanced uptake of the conjugate 

by bacterial cells compared to the free antibiotic. The presented system shows strong potential for the 

development of more effective and selectively acting antimicrobial. 
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Honey, as a food product, is regulated by the internationally recognised Codex Alimentarius ʹ  Standard 

for Honey. It should not contain heavy metals in concentrations that can impair human health upon 

consumption. The limits are established by the Codex Alimentarius Commission [1]. A maximum 

concentration of 0.1 mg/kg for lead in honey is set, while currently no limits are specified for other 

heavy metals [2]. The subject of our work was the identification and quantification of chemical 

elements in different honeys (80 samples) by energy-dispersive X-ray fluorescence analysis, including 

goldenrod, acacia, rapeseed, sunflower, linden, milkweed, horse chestnut, hawthorn, common sea-

lavender, fennel, buckwheat, raspberry, pine, thyme, honeydew, and mixed blossom honey, collected 

from different geographical locations. Honeys were collected between 2020 and 2025. We identified 

and quantified these elements in the respective samples: 11Na, 13Al, 15P, 19K, 20Ca, 26Fe, 27Co, and 30Zn. 

The presence of these elements showed considerable variations. Other identified elements (21Sc, 25Mn, 

29Cu, 31Ga, 34Se, 35Br, 46Pd, 48Cd, 49In, 52Te, 53I, 54Xe, 56Ba, 58Ce, 63Eu, 64Gd, 65Tb, 66Dy, 67Ho, 68Er, 69Tm, 77Ir) 

could not be quantified due to the lack of available salts suitable for calibration. Honey is an excellent 

source of 20Ca. The specific values of the quantified elements will be presented in the poster and later 

in the publication. The amounts of the monitored heavy metals in our samples were below the limits 

specified in Ph. Eur. 11 and the Codex Alimentarius Commission, which means that our plant materials 

can be considered to be from an ecologically clean locality. 

The study was supported by grant projects FaF/10/2025, VEGA 1/0226/22, VEGA 1/0101/23, CEEPUS 

M-RS-1113-2425-192286 and CEEPUS RS-1113-08-2425.
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The research is focused on the synthesis, characterization and study of the biological properties of 

isatin derivatives as suitable candidates for new drugs. Isatin and its derivatives belong to the organic 

compounds used in chemical practice. They are used primarily in areas such as medicinal chemistry 

(e.g. as antibiotics, antimalarials, etc.), in the field of nanotechnology, development of analytical 

reagents and dyes, and in the field of synthesis of heterocyclic compounds and stereoselective 

procedures. Isatin undergoes various modifications easily, therefore its derivatives belong to the class 

of privileged heterocyclic structures [1], on the basis of which biologically active substances of a wide 

spectrum of action have been proposed. Therefore, the majority of publications about the synthesis 

and reactions of isatin and its derivatives belong to the field of pharmaceutical chemistry [2]. The aim 

of the work was the synthesis of new, not yet described in the literature, derivatives of 3-

(phenylhydrazono)isatin with a phenylpiperazine substituent in the N-1 position [3]. 

The study was supported by APVV-22-0133. 
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 General scheme for ƐǇŶƚŚĞƐŝƐ�ŽĨ�ƚĂƌŐĞƚථϭ͕ϯ͕ϱ-triazine derivatives. 

Carbonic anhydrases are omnipresent metalloenzymes that catalyze reversible conversion of carbon 

dioxide to bicarbonate and proton, maintaining homeostasis. In humans, they are involved in multiple 

physiological processes, and they are linked to many disorders, such as glaucoma, neurodegeneration 

or cancer. Their potential inhibition is of considerable interest in biomedical research. [1]. In bacteria, 

inhibition of carbonic anhydrases leads to inhibition of their growth and makes them more vulnerable 

to host defense mechanisms [2].  

Based on our previous findings, where a lead 1,3,5-triazinyl aminobenzenesulfonamide incorporating 

an aniline motif exhibited high inhibitory activity against carbonic anhydrase (Kࣩ = 7.4 nM 

against CA IX), a new serie of related derivatives was designed and synthetised to further explore 

structureʹactivity relationshis and to improve their selectivity. The new compounds were evaluated 

for their inhibitory activity against various CA isoforms. 

The study was supported by project MUNI/A/1474/2024 and Interdisciplinary project 

MUNI/G/1002/2021.  
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Cobalt bis(dicarbollide) and nido-7,8-dicarbaundecaborate derivatives are notable for their high 

stability and hydrophobic nature, sparking interest in pharmaceutical research due to their function as 

3D platforms for pharmacophores [1]. Some of these compounds can exhibit ͞Ăƚ� ĐĂŐĞ͞� ĐŚŝƌĂůŝƚǇ͕�

primarily due to asymmetric substitution. Chirality is a significant feature in pharmaceutical chemistry, 

because of possible difference in pharmacokinetics of enantiomers. The development of efficient and 

reliable methods for enantiomeric separation is then crucial for advancing research and potential 

applications of carborane-based drugs [2]. This study is focused on primary research dealing with chiral 

separations of chiral cobalt bis(dicarbollides) and nido-7,8-dicarbaundecaborates in HPLC using 

polysaccharide-based columns. Initial chiral screening was performed under gradient conditions, 

building on an isocratic method previously established by our research group [2]. The scope of chiral 

selectors and analytes was broadened in this work. The chiral method was optimized for each analyte 

in isocratic elution, achieving baseline separation for 73 % of racemic mixtures. Zwitterionic 

compounds showed better separation on amylose-based columns compared to anions. Conversely, 

cobalt bis(dicarbollide) anions were more effectively separated on cellulose-based columns. Nido-7,8-

dicarbaundecaborate anion derivatives are challenging for chiral separations, with only a few racemic 

mixtures resolved into enantiomers up to date. [3,4]. In this study, we successfully achieved baseline 

separation of [7-C6H5-7,8-nido-C2B9H11] [(CH3)4N] on polysaccharide-based columns for the first time. 

The study was supported by The Czech Science Foundation (project n. 25-16216S) and Charles 

University Grant Agency (GAUK n. 368425). 
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�ŚŝƌĂů� ĂŵŝĚŝŶĞƐ�ŚĂǀĞ�ĞŵĞƌŐĞĚ�ĂƐ� Ă� ǀĂůƵĂďůĞ� ĐůĂƐƐ�ŽĨ�ŽƌŐĂŶŽĐĂƚĂůǇƐƚƐ�ĚƵĞ� ƚŽ� ƚŚĞŝƌ� ƐƚƌŽŶŐ��ƌƆŶƐƚĞĚ�

basicity, structural tunability, and capacity for stereoselective induction. Their ability to activate 

electrophiles through hydrogen bonding or ion pairing makes them particularly effective in a variety 

of asymmetric reactions [1]. Sodium bis(2-ŵĞƚŚŽǆǇĞƚŚŽǆǇͿĂůƵŵŝŶŝƵŵ�ŚǇĚƌŝĚĞ� ;^D��,͕�^ǇŶŚǇĚƌŝĚΠ͕�

Red-�ůΠͿ� as a reducing agent evinces remarkable reactivity in certain cases compared to other 

commonly used reagents like LiAlH4 or diisobutylaluminum hydride (DIBAL-H) [2]. In our study, we 

developed a synthetic strategy to generate a novel type of chiral exocyclic amidines featuring an 

azabicyclo[3.1.0]hexane core. The key reaction step involves tandem reduction/cyclization of azido-

amide derivatives promoted by SMEAH, which takes advantage of the ipsilateral effect of cis-1,2-

cyclopropane substituents. Using optimized reaction conditions, we successfully obtained a series of 

target molecules with different Ar and N-substituents in good yields. The products thereof represent 

structurally unique, tunable, superbases with promising applications in enantioselective catalysis. 
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CELLS 

Aryloxyaminopropanol drugs are a class of pharmaceuticals, often recognized for their beta-blocking 

properties that are used in the treatment of various cardiovascular conditions like: treatment of 

tachycardia, hypertension, myocardial infarction, congestive heart failure, cardiac arrhythmias, 

coronary artery disease, hyperthyroidism, essential tremor, aortic dissection, portal hypertension, 

glaucoma [1, 2]. The thesis deals with the synthesis of new derivatives containing an 

aryloxyaminopropanol pharmacophore in their molecule, which makes these derivatives attractive in 

terms of potential use as drugs, beta-blockers. Four selected derivatives 1,2a-b were tested for their 

cytotoxicity on human embryonic kidney cells at concentrations ranging from 6.25 ʅD�ƚŽ�100 ʅD͘ 

Fig. 1: Chemical structure of tested derivatives 1,2a-b 

Assessment of cellular response to test substance exposure was conducted every hour during 48 hours 

using the xCELLigence system that monitors cell behaviour (adherence, proliferation, morphology). 

The change in cell adherence was dependent on the concentration of derivatives 1,2a-b (the higher 

the concentration, the greater the change in cellular response). 
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Immunochemical methods offer rapid detection of biomarkers associated with specific diseases by 

appropriately labeled antibodies [1]. Laser ablation spectroscopy is emerging as a promising tool in 

molecular oncology due to its ability to combine elemental detection with spatially resolved 

imaging [2]. This study evaluates the performance of three elemental tags, Lu-MAXPAR, gold 

nanoparticles (AuNPs), and upconversion nanoparticles (UCNPs), for the detection of the HER2 protein 

using immunocytochemistry measured by Laser-Induced Breakdown Spectroscopy (LIBS). BT-474 

breast cancer cells, preserved as formalin-fixed paraffin-embedded pellets, served as HER2-positive 

models, while MDA-MB-231 cells were used as negative controls. Based on the experimental results, 

UCNPs appear to be the most suitable labels in combination with LIBS. The integration of LIBS and 

UCNPs thus offers a rapid and multiplexable strategy for cancer biomarker detection in clinically 

relevant samples. Additionally, in this study, the performance of LIBS-based detection is compared to 

Laser Ablation Inductively Coupled Plasma Mass Spectrometry (LA-ICP-MS), a pioneer laser ablation 

technique for peptide/protein marker analysis via elemental labeling and simultaneous mapping of the 

natural distribution of elements [3].  

The study was supported by the Czech Science Foundation (GACR: GA25-16166S) and Masaryk 

University Foundation (MUNI/A/1790/2024). 
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Inflammation and lipid metabolism are tightly interconnected. Chronic inflammatory diseases are 

associated with alterations in lipid metabolism, increasing the risk of atherosclerosis [1]. Several 

studies highlight deregulation of the mTOR pathway as a typical feature of inflammatory conditions in 

the liver. In this study, we aimed to investigate the involvement of mTOR in the inflammatory 

remodeling of lipid metabolism in vitro, and in particular, to examine the effect and activity of the 

mTOR inhibitor everolimus. An inflammatory environment in HepG2 cells was induced by CM from 

THP-1 stimulated with PMA and LPS. The role of the mTOR pathway was assesed using its inhibitor, 

rapalog everolimus. The changes in mRNA expression of target genes were tested by RT-PCR and 

protein expression by western blot. CM stimulation led to increased expression of LDLr and decreased 

expression of PCSK9 in HepG2 cells. According to the literature, such changes are indicative of 

enhanced mTOR pathway activity. This assumption is further supported by our preliminary western 

blot results, which showed increased mTOR phosphorylation, suggesting activation of the pathway. 

Surprisingly, attempt to inhibit the mTOR activity with everolimus leads to exacerbated effect on PCSK9 

(further decrease) and LDLr (further increase) expression. These findings may reflect the complexity of 

mTOR signaling in lipid regulation, or indicate that everolimus may exert specific effects beyond 

classical mTOR inhibition. Understanding these mechanisms could provide valuable insights into 

inflammation-driven changes in lipid metabolism and the therapeutic potential or limitations of 

rapalogs like everolimus. 

Funded by the EU NextGenerationEU through the Recovery and Resilience Plan for Slovakia under the 

project No. 09I03-03-V05-00012. 
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Raman optical activity (ROA) involves measuring the small difference in the Raman scattering of chiral 

molecules in relation to right- and left-circularly polarised radiation. ROA was discovered more than 

50 years ago and has since undergone intensive development, resulting in a wide range of applications. 

ROA has been used to study various organic molecules, natural products [1-2], medicines and drugs 

[3-4], and can be applied to the structural analysis of proteins, nucleic acids and viruses [5]. ROA can 

also be used for disease diagnosis through the spectral analysis of body fluids [6]. 

As well as providing information on structure, dynamic behavior and intermolecular interactions [7], 

ROA is primarily used to determine the absolute configuration of molecules and identify 

diastereoisomers [8]. One of the most promising applications of ROA is determining enantiomeric 

excess (ee). We have demonstrated that ROA can achieve an accuracy of ee determination less than 

0.05% [9], which is difficult to attain using other analytical techniques. 

At the Department of Optics, in cooperation with ZEBR company, we are developing ROA 

spectrometers for use in medical and industrial applications. The spectrometers are characterized by 

quality of spectra, high signal to noise ratio, robustness and stability, which are crucial for use in the 

pharmaceutical industry. 
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(U)HPLC AGILENT INFINITY III ʹ KEY TO HIGHER PRODUCTIVITY AND QUALITY
IN PHARMACEUTICAL LABORATORIES 
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1 Altium International s.r.o, jan.kovar@altium.net  

The latest generation of Agilent Infinity III liquid chromatographs represents a significant step forward, 

combining proven reliability with innovative features specifically designed to meet the stringent 

requirements of pharmaceutical laboratories and GxP regulated environments. The goal is to maximize 

the efficiency and reliability of analytical processes, from research and development of new drugs to 

routine quality control (QC) of final products. The system's intelligent features fundamentally simplify 

work, minimize the risk of human error, and ensure continuous operation, which is crucial in 

pharmaceuticals. 

For example, InfinityLab Level Sensing, a proactive mobile phase level monitoring system, uses precise 

gravimetric measurement and consumption prediction to prevent unplanned system shutdowns 

during analysis. This is invaluable for ensuring data integrity during long sequences typical of 

pharmaceutical stability studies or large batch sample analyses during batch release, where any 

interruption means loss of time and resources. 

Another pillar, the InfinityLab Assist Interface, functions as an intelligent assistant with a touch 

interface that enables automation of routine tasks such as system preparation or flushing, which is 

ideal for optimizing shift work in pharmaceutical QC operations. It also offers remote monitoring and, 

most importantly, integrated guides for quick diagnostics and troubleshooting or scheduled 

maintenance, thereby minimizing critical downtime and helping to maintain system compliance with 

System Suitability Test (SST) requirements. 

For pharmaceutical laboratories processing hundreds of samples daily, the InfinityLab Sample ID 

Reader is crucial. The integrated QR code reader automatically identifies each sample and links it to 

the results, eliminating the risk of mix-ups ʹ a common cause of costly OOS (Out-of-Specification) 

investigations in pharmaceuticals ʹ and ensuring flawless traceability and data integrity for audit and 

regulatory compliance purposes. 

In addition to these smart features, Infinity III offers state-of-the-art chromatographic parameters, 

including bio-inert variants for biopharmaceutical analysis, and maintains full backward compatibility, 

allowing pharmaceutical companies to easily transfer and utilize already validated analytical methods 

without the need for costly revalidation. 

Agilent Infinity III thus represents a robust and intelligent solution that enhances productivity, 

reliability, and regulatory compliance of pharmaceutical laboratories. 
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Introduction to Anton Paar product portfolio which can solving key challenges with pharmaceutical 

powders like: maintaining consistent solubility and dissolution rates, monitoring flow properties under 

real-life environmental conditions, achieving uniform packing and tableting, analyzing formulation 

stability, detecting and avoiding heavy metal contamination, identifying samples, compliance with 21 

CFR Part 11. 
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Lipid-based nanoparticles are increasingly employed in modern drug delivery systems, gene therapies, 

and vaccines due to their biocompatibility, encapsulation efficiency, and structural versatility [1]. 

Comprehensive nanoscale characterization of such systems is crucial for understanding structureʹ

function relationships and ensuring reproducibility in pharmaceutical development. While 

conventional high-voltage TEM provides the resolution required, its application to light-element 

samples such as lipids and proteins is often limited by poor image contrast and demanding 

infrastructure requirements [2]. 

Low-Voltage Transmission Electron Microscopy (LVEM) addresses these challenges by operating at 

accelerating voltages between 5 and 25 kV, thereby enhancing contrast for light-element materials 

and allowing detailed visualization of nanoparticles and biomolecules with minimal or no staining [2]. 

This reduces preparation artifacts and simplifies workflows. In this presentation, we will introduce the 

LVEM family of instruments developed by Delong Instruments, including the LVEM 25E and LVEM 5, 

both compact systems optimized for biological and pharmaceutical applications. The LVEM 25E is a 

compact all-in-one system integrating multimodal imaging capabilitiesͶTEM, STEM, SEM (BSE), dark-

field TEM/STEM, EDS, and electron diffractionͶat resolutions down to 1 nm. The LVEM 5, a benchtop 

TEM operating at 5 kV with 1.2 nm resolution, provides exceptional contrast for particle-like samples. 

Case studies will illustrate applications of LVEMs in imaging lipid-based nanocarriers, viral vectors, 

polymeric nanoparticles, and graphene-based materials [3]. By combining high-contrast performance, 

multimodal versatility, compact design, and minimal infrastructure requirements, LVEMs offer a 

powerful and accessible solution for pharmaceutical research and industry including quality control. 
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SIOT Trade s.r.o. is a premium supplier of laboratory equipment. We provide our customers with 

comprehensive care as a supplier of consumables and devices, but we are also pleased to share our 

experience in the form of consulting and proposals for innovative solutions. We have long-term 

cooperation with a wide portfolio of manufacturers and suppliers. In the last three years, we have 
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In the evolving landscape of chemical research, digital solutions are transforming synthesis and 

analytics. This company talk will explore how Merck leverages innovative digital technologies to 

enhance productivity and drive scientific breakthroughs across all stages of drug discovery workflow. 

We will introduce AIDDISON, our AI-powered drug discovery platform that utilizes over 30 years of 

pharmaceutical data to streamline the discovery process. AIDDISON enables rapid in silico screening, 

helping researchers optimize results for synthesizability and ADMET properties. EĞǆƚ͕� ǁĞ͛ůů� briefly 

touch SYNTHIA, our unique retrosynthesis software that simplifies the discovery of novel pathways for 

target molecules. SYNTHIA allows scientists to quickly scan hundreds of pathways, facilitating efficient, 

cost-effective and if desired also greener route design. CATALEXIS will be highlighted as a catalyst 

screening platform that optimizes palladium-catalyzed reactions using AI-powered ligand selection, 

enhancing decision-making and reducing material waste. Additionally, ALDRICH MARKET SELECT 

service simplifies procurement by providing access to over 14 million on stock chemicals and building 

blocks, streamlining the transition from virtual design to fast practical bench execution. 

We will also showcase MQUANT STRIPSCAN, a mobile phone app that provides fast and reliable pH 

and concentration determinations using classical MQuant test strips. The session will also cover basics 

of TLC EXPLORER, a user-friendly platform for thin-layer chromatography that enhances data 

visualization and interpretation, making analytical processes more accessible. Finally, we will present 

CHEMISTWIN, a digital reference material tool that automates NMR and IR analysis, ensuring reliable 

results and enhancing the quality and safety of medicines throughout research and development. 

Join this company presentation to discover how these data driven digital solutions from Merck are 

reshaping chemistry and empowering researchers to achieve greater efficiency and creativity.  
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the landscape of biosensing by integrating advanced photonic circuits with high-sensitivity, 

multiplexed detection capabilities. At the core of the platforŵ�ŝƐ�ƚŚĞ�ŝŶŶŽǀĂƚŝǀĞ�ŝŶYƵŝYΠ�ŝŶƐƚƌƵŵĞŶƚ͕�

which utilizes silicon chip-based ring resonators to confine light at the nanoscale, generating 

evanescent fields that enable real-time detection of biomolecular interactions with exceptional 

precision. This label-free technique operates on principles similar to Surface Plasmon Resonance (SPR), 

but surpasses traditional approaches through its compactness, scalability, and ability to conduct 

multiplex analysesͶprocessing multiple targets in parallel without loss of sensitivity. 

dŚĞ�E�^�ƐǇƐƚĞŵ͛Ɛ�ƐĞŶƐŝƚŝǀŝƚǇ�ŝƐ�ƌĞŵĂƌŬĂďůĞ͕�ĐĂƉĂďůĞ�ŽĨ�ƌĞƐŽůǀŝŶŐ�ŵŝŶƵƚĞ�ĐŚĂŶŐĞƐ�ŝŶ�ƌĞĨƌĂĐƚŝǀĞ�ŝŶĚĞǆ�ǁŝƚŚ�

baseline noise as low as 0.01 RU at a 1Hz read-out, thus facilitating detection down to small molecules 

and subtle conformational changes in proteins. Its compact photonic chip design not only ensures a 

cost-effective solution but also enables broad accessibility for life science researchers and 

pharmaceutical developers, accelerating workflows and enhancing productivity compared to bulky, 

single-analyte biosensors. The versatility of the NES platform extends beyond drug discovery; potential 

applications range from medical diagnostics to food allergen analysis and environmental nutrient 

monitoring, empowering researchers to study molecular-level phenomena with unprecedented 

accuracy. 

/Ŷ� ƐƵŵŵĂƌǇ͕� �ĞůƚĂ� >ŝĨĞ� ^ĐŝĞŶĐĞ͛Ɛ� ŶĂŶŽƉŚŽƚŽŶŝĐ� ĞǀĂŶĞƐĐĞŶƚ� ĨŝĞůĚ� ƐĞŶƐŝŶŐ� ƚĞĐŚŶŽůŽŐǇ� ŽĨĨĞƌƐ� ĂŶ�

affordable, highly accurate, and user-friendly biosensing solution, poised to advance scientific research 

and healthcare diagnostics by delivering rapid, reliable insights into molecular interactions. [1] 
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