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Jak zkoumat diabetes elektroforézou?
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zdravotnich komplikaci v podobé Diabetess melitus II. typu, metabolického syndromu,
kardiovaskularnich onemocnéni a fady dalSich nemoci, které jsou v rozvinutych zemich
pri¢inou 60% umrti. Pro studium obezity a diabetu na molekularni trovni je potieba sledovat
energetické substraty, metabolity a 1é¢iva v klinickych vzorcich. Pro tyto ucely je vhodné
pouzivat kapilarni elektroforézu, ktera se vyznacuje vysokou separacni u€innosti, minimalnimi
pozadavky na mnozstvi klinického materialu a jeho pravu a také kratkou dobou separace.
V kombinaci s bezkontaktni vodivostni detekci, ktera je univerzalni detekéni technikou
nevyzadujici derivatizaci vzorku, predstavuje kapilarni elektroforéza silny ndstroj pro
monitorovani metabolickych procest [1].

V ramci piednasky budou diskutovana elektroforeticka stanoveni aminokyselin [2, 3] a
jejich on-line prekoncentrace v kapilafe [4]. Dale budou piedstaveny separace metaboliti a
1€¢iv s protismérnym laditelnym elektroosmotickym tokem v pokrytych kapilarach [5-7].
Pozornost bude vénovana on-line spojeni kapilarni elektroforézy s mikrodialyza¢nim
vzorkovanim prostiednictvim flow-gating interfaces [8, 9].
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Nebojte se matematického planovani
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Vysledky kazdé analytické metody jsou zavislé na nastaveni experimentilnich
podminek a jejich vlivu na registrovany signal. Jednim z nejzakladnéjsich ptistupti pii hledani
optimalnich podminek je postupna optimalizace, kdy operator méni nastaveni téchto podminek
a sleduje jejich vliv na odezvu. Tento pfistup je relativné jednoduchy a vyZaduje pouze znalost
fyzikalné-chemickych zakonitosti dané metody. Na druhou stranu, v pfipadé postupné
optimalizace nemusi dojit k odhaleni vzijemnych vlivii experimentalnich faktori a — ac

Vhodnou alternativou jsou pfistupy matematického planovani. V téchto piipadech
dochazi nejprve k definici hladin experimentalnich podminek (napft. rozsah pH, pouzita teplota
analyzy, sloZeni reakéni smési), které musi vychazet ze znalosti dané metody a fyzikalné-
chemickych omezeni. Nasleduje popis experimentalniho prostoru dany vybranym
experimentalnim planem. Po zméfeni navrzenych experimentalnich podminek je na zakladé
regresni analyzy vytvofen matematicky model umoziujici pfedpovédét vysledek 1 téch
experimentalnich podminek, které nebyly soucasti plivodniho planu. Vyhodou je také snadna
vizualizace vlivu podminek na odezvu. V piipadé nutnosti je mozné tento postup nasledné
zopakovat pro uzeji vybrané experimentalni podminky.

Prednéaska se bude vénovat popisu a nazorné ukézce optimalizace experimentdlnich
podminek elektrospreje pomoci ptistupu matematického planovani. Hlavnim cilem bude nalézt
vhodné podminky pro zvyseni citlivosti stanoveni steroidic pomoci UHPLC-MS/MS. Pro
demonstraci postupu optimalizace bude pouzit programovaci jazyk R a vysledny kod bude

k dispozici Gcastnikim konference.



Computational optimization methods of 1D and 2D separations
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The development and optimization of the chromatographic method represents a
significant challenge, primarily when the rigorous computational approach should be used
instead of a simple trial-and-error approach. The first part of computational optimization is
usually the establishment of accurate and reliable retention models based on representative
compounds [1]. Based on the retention modeling, either isocratic or gradient retention data can
be predicted [2]. A map of the target criterion is calculated, i.e., resolution, peak capacity, or
chromatographic optimization function, which enables the selection of optimal separation
conditions. In two-dimensional liquid chromatography, the optimization process is complicated
due to the interfacing of two separation techniques, which may yield mobile phases
incompatibility, altered retention due to the mismatch of solvent strengths used in both
dimensions and loss of resolution connected with the fraction transfer process (i.e., due to the
undersampling of the first dimension) [3]. In the presentation, the most critical issues of
computational optimization of 1D and 2D separations will be addressed, and the general
guidelines for optimization will be provided.

The work was financially supported by the Czech Science Foundation, project No. 22-09556S.
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Chromatography in company practise

Ing. Lenka Zlatnickova, Ph.D.
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HPLC instrumentation and separations require a fundamental understanding of how the
instrument functions and how the separation works. Even in case we know our HPLC
instrument very well and the method is properly developed and validated, there are always
challenges appearing within the routine testing.

The presentation provides examples of HPLC issues and challenges, we have observed

in our laboratory together with the applied solutions.



Honey and fake honey, recognition possibilities using various analytical
methods including HPLC

Roman Hamtil
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Honey, natural product of bee (Apis mellifera), belongs among five most frauded
foodstuff in the world, in the long term. It could be contaminated by bee feed residuals but more
and more often it is purposefully modified by artificial sugar syrups [1]. In fact, honey is, apart
from traces of vitamins, minerals, proteins, and other organic natural compounds and pollen
particles, mainly dissolved sugars (fructose, glucose + other sugars in water), while dry substance
should be higher than 80 % (with exceptions). Many characterization methods have been
developed. They can recognize honey treatment and storing at bad conditions (heating) and also
adding the artificial substances. As the first marker compound — hydroxymethylfurfural (HMF)
was found. It is created from fructose decomposition by heat, and it is measured in low
concentrations (ppm) by several methods including HPLC [2]. Now there are many sugar
decomposition products as dihydroxyacetone, mannose etc. and typical enzymes monitored. Very
specific methods are based on HPLC-NMR where §*3C isotopes of individual components can
determine its origin even the geographic location [3]. New methods are still being and must be

developed because of continual improvement of “honey” manufacturers and their products.
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Osud analytické metody ve farmaceutické firmé
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Cayman Pharma s.r.o. se zabyva vyrobou prostaglandinovych aktivnich farmaceutickych latek a je
prosluld na svétovém trhu. Jak nalozit s osudem analytické metody ve farmaceutické firmé? Pfedndaska
pfiblizi pohled na toto téma ocima analytika vyzkumu a vyvoje a zaroven ocima pracovnika kontroly
kvality. Bude se pohled lisit? Urcité ano, avSak cil bude vzdy spoleény, nebot vime, ze analyticka
kontrola je a vidy bude stézejnim bodem v procesu farmaceutické vyroby. Pfednaska shrne vyvoj
analytické metody, jeji transfer na oddéleni kontroly kvality a naslednou validaci metody. Avsak
Uspésnou validaci to zdaleka nekondi...
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Chromatography and mass spectrometry in modern archaeology

and monument care — selected aspects
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Chemical analysis is an important source of knowledge for modern archaeology,
monument care and cultural heritage research. In this communication, capability of direct mass
spectrometry and its combination with gas and liquid chromatography will be discussed and
documented on selected case studies. Archaeological Biomarker Concept will be introduced
and the current extent of its use will be described [1]. Often, multimodal analysis utilizing other
(virtually non-invasive) spectral techniques (e.g. Raman microscopy, X-ray fluorescence and
photoelectron spectroscopy) is necessary to obtain requested information.

The potential of GC/MS and Atmospheric Solids Analysis Probe Mass Spectrometry
(ASAP-MS) was studied for detection of miliacin as a marker of millet in soil taken from
excavated vessels. The proof of this cereal was possible even if grain residues were not found
in sample for paleo-botanical expertise due to their extensive treatment and/or decomposition.
Analysis of acylglycerols and other fat components can be used to detect various food residues
in excavated vessels (e.g. milk or dairy products) and binders in artworks [2, 3]. This study was
based on GC/MS, MALDI-MS and ELISA [2]. GC/MS and LC/MS methods are used for the
detection of phenolic compounds and products of their transformation in model and historical

samples (e.g. medieval vessels content, etc.) [4, 5].
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Practical applications of iQ detector
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The coupling of liquid chromatography with mass spectrometry is a routine technique
with the benefits of unequivocal identification of sample components and better quantification
(higher linear dynamic range, lower detection limits, and higher accuracy) compared to
spectrophotometric detection. In the present contribution, the simple and user-friendly
instrumentation will be reviewed on several analytical applications, including the determination
of acetaminophen oxidation metabolites [1], glutathione related metabolites [2], and analysis

of naturally occurring antioxidant compounds in various food matrices [3].
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Stanoveni pesticidu, 1é¢iv a dalSich xenobiotik pomoci LC-MS/MS
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Organické mikropolutanty (OM, xenobiotika, jmenovité pesticidy, 1é¢iva a jejich
metabolity a dal$i kontaminanty, jako napfiklad perfluorované sloué¢eniny (PFAC), inhibitory
koroze, tenzidy, atp.) tvofi velkou skupinu latek, ktera se Casto vyskytuje v povrchovych
vodach o koncentracich v fadu ng/l az pg/l. Svymi ekotoxikologickymi vlastnostmi Casto
vzbuzuji obavy (Emerging Contaminats) lidi z pohledu zasobovani nezavadnou pitnou vodou,
ale také ohrozeni biodiverzity a Zivota ve vodé vubec [1-5].

Ke stanoveni polarnich mikropolutantti se s vyhodou pouziva velice citliva a selektivni
technika kapalinové chromatografie ve spojeni s tandemovou hmotnostni spektrometrii (LC-
MS/MS). Nejcitlivéjsi modely umoZziuji stanovovat vybrané pesticidy, léc¢iva a jejich
metabolity technikou piimého nastiiku desitek az stovek mikro litri vodnych vzorkl po jejich
predchozi filtraci, upraveni pH a obohacenim izotopove znacenymi standardy (ILS) na urovni
jednotek az desitek ng/l, coz postacuje pro splnéni legislativnich limitt a podchyceni nalezt
vrealnych vzorcich. Pro né&které latky, napf. estrogenni hormony, je pofdd nutné
zakoncentrovani pred LC-MS/MS analyzou.

Hlavnimi vyzvami pifi analyze organickych mikropolutanti jsou nalezeni vhodného
separa¢niho systému (mobilni faze - stacionarni faze) z pohledu zadrze sledovanych analyt a
oddéleni od netékavych soli a komplikované matrice, a také eliminace n€kdy znaénych
matri¢nich efektd (potlaceni nebo naopak navyseni odezev pfi ionizaci - lonization Suppresion,
lonization Enhancement). S vyhodou se pouziva technika izotopového zied’ovani nebo metoda
standardniho ptidavku.

Nasledujici obrazek 1 ilustruje nalezy stabilnich 1é¢iv gabapentinu a metforminu v ng/l

ve vodarenské nadrzi v misté odbéru surové vody Vv letech 2019 az 2022.
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Obrazek 1. Nalezy 1é¢iv (metformin, gabapentin) u hraze VN Vrchlice v letech 2019-2022
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Determination of PFAS in the environment
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Per/Polyfluoroalkylated Compounds (PFAS), formerly known as Perfluorinated Compounds
(PFCs), are persistent organic environmental pollutants. It is currently reported that there are more
than 5,000 of these compounds. Their unique properties, which result from the carbon-fluorine
bond, have led to significant expansion in many industries. These substances are very stable and
enter the environment, where they accumulate. Therefore, their residues are detected in various
components of the environment, not only in industrial areas.

The two best-known representatives of PFAS: perfluorooctane sulfonate (PFOS) and
perfluorooctanoic acid (PFOA) have been included in the Stockholm Convention and their use is
currently banned. From 1.1.2022, a limit of 0.1 pg/L for the sum of 20 PFAS is required in drinking
water according to DIRECTIVE OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL
(EU) 2020/2184 of 16 December 2020 on the quality of water intended for human consumption.
To achieve such low limits, we use state-of-the-art instrumentation, LC-MS/MS (ultra-high
performance liquid chromatography combined with tandem mass spectrometry) in a special
configuration, mostly in combination with sample concentration.

ALS Czech Republic has extensive experience with PFAS analysis. We have been analyzing PFAS
since 2013. We currently analyze more than 25,000 samples per year in various matrices from
many regions, especially in Europe. The analyzes are mainly focused on matrices of environmental
origin: water, soils, sediments, etc. Our methods allow detection of PFAS in very low concentration
(< 1 ng/L in drinking water). We are gradually optimizing and expanding our methods, currently
the methods include 58 target analytes. This scope will be further expanded in connection with
current requirements from both legislation and customers. At the same time, methods in other
matrices will be validated.
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V rostlinné fi8i patii mezi stfedné polarni-bazické latky i jedna skupina fytohormonti,
cytokininy (CK). Tyto N6-subtituované derivaty adeninu jsou ddlezitymi signalnimi
molekulami, které reguluji riist a vyvoj rostlin. CK se vyskytuji v rostlinnych pletivech v mnoha
izomernich formach a ve velmi nizkych koncentracich (fmol-pmol/g ¢erstvé hmoty). Moderni
metody pro stanoveni CK jsou V soucasnosti zaloZzeny na ultra-vysokouc¢inné kapalinové
chromatografii spojené s tandemovou hmotnostni spektrometrii (UHPLC-MS/MS) [1]. Nyni
byla ve fytohormonalni analyze poprvé pouzita superkritickd kapalinova chromatografie
vybavena hmotnostné-spektrometrickou detekci (SFC-MS/MS). Vyvinuli jsme rychlou
a citlivou metodu pro stanoveni 35 CK metaboliti pomoci SFC-MS/MS. Chromatografie byla
testovana na ctyfech rtiznych kolonach s riznymi retenénimi mechanismy a za optimalni
stacionarni fazi byl zvolen hybridni oxid kiemicity modifikovany 2-pikolylaminem.
Pro dosazeni rychlé separace bylo optimalizovano nékolik parametri (teplota kolony, zpétny
tlak, slozeni mobilni faze i make-up rozpoustédla). Ve srovnani s UHPLC-MS/MS umoznila
finalni sedmiminutova gradientova SFC eluce nasledovana dvouminutovym ekvilibra¢nim
krokem az trojnasobné zrychleni separace. Citlivost metody byla chrakterizovana limitem
kvantifikace (0,5 fmol v nastiiku) a testovana spolehlivost metody vykazovala vysokou
piesnost a preciznost (pod 15 % pro vétSinu analyti). Metoda byla validovana na komplexni
rostlinné matrici modelové rostliny husenic¢ku rolniho (Arabidopsis thaliana) a ziskané profily

CK metaboliti byla porovnany s vysledky z konvenéni UHPLC-MS/MS metody.
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Popularita a moznosti vyuziti superkritické chromatografie (SFC) v poslednim desetileti
vyrazné vzrostly. Divodem jsou vlastnosti a vyhody metody SFC, které zahrnuji vysokou
separa¢ni Ucinnost, rychlé analyzy a odliSnou selektivitu ve srovnani s dalS§imi separa¢nimi
technikami, tedy LC a GC. Soucasna SFC vyuziva pfistrojové vybaveni na bazi LC. Pro
separaci lze flexibilné vybirat ze Siroké Skaly specializovanych SFC a LC stacionarnich fazi.
Mobilni fazi je obvykle ternarni smés oxidu uhli¢itého, organického modifikatoru a aditiva.
Metoda SFC si nasla mnoha uplatnéni v oblasti analyzy ptirodnich latek, kdy muze byt feSenim
problematickych separaci izomernich latek, latek nestabilnich ve vodném prostfedi nebo
alternativou GC pro soucasnou analyzu tékavych a netékavych slozek extraktu.

Analyza kanabinoidii je v soucasnosti dulezitym tématem ve spojeni s otazkou
legalizace produktli s obsahem konopného extraktu. Metoda SFC-MS/MS je velmi vhodnym
nastrojem v analytickém mé&fitku, ale nadkritické tekutiny lze vyuzit i pro extrakci
a v preparativnim méfitku. V nasi laboratofi byl vyvinut postup vyuzivajici superkritickou
fluidni extrakci (SFE) pro extrakci frakce kanabinoidii z rostlinnych materialt a dal$i metody
extrakce pro analyzu rtznych konopnych produktii. Analyticky krok byl realizovan pomoci
UHPSFC-MS/MS. Jesté¢ zajimavéjsi moznosti je vyuZziti metody SFE sriznymi typy
extrakénich rozpoustédel pro izolaci t€kaveé a polarngjsi frakce. Tento ptistup byl vyuzit pro

analyzu obsahovych latek z lista Eukalyptu.

Autori  dékuji  za  financni  podporu  projektu  EFSA-CDN  (registracni  cislo
CZ.02.1.01/0.0/0.0/16_019/0000841) spolufinancovaného ERDF.
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Inverse Gas Chromatography (iGC) has become an increasingly important technique in the
material industry for the characterization of films, fibers, and powders of both crystalline and
amorphous forms, iGC is particularly useful for studying the surface properties of materials,
including surface energy, enthalpy and entropy of sorption, surface energy, work of cohesion
and adhesion, solubility parameters, surface heterogeneity, and glass transition. This
presentation will describe the various applications of iGC in the pharmaceutical industry.

The presentation will begin by introducing the principles of iGC and the various parameters
that can be obtained through the analysis. Then will be discussed the applications of iGC in the
pharmaceutical industry, including the characterization of surface properties of active
pharmaceutical ingredients (APIs) and excipients, their mutual interaction, and finally also

impact of preparation methods.

Overall, this presentation will demonstrate the versatility and usefulness of iGC in the
pharmaceutical industry and its potential for solving analytical challenges in drug discovery,

development, and manufacturing.

References: S. Mohammadi-Jam, K.E.Waters: Inverse gas chromatography applications: A
review, Advances in Colloid and Interface Science 212 (2014) 21-44
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Ptes velky pokrok v oblasti analytické chemie za n€kolik poslednich dekad, zlistava nékolik
zasadnich problému, jako je napf. univerzalnost HPLC kolon, abstraktnost teoretického patra
¢i legitimni pozadavek na nekone¢né dlouhou kolonu, stale nevyieseno. Jednoduchost a
univerzalnost analytickych pfistupti tak stale neni na Grovni, kterd by si analytickd chemie ve
svém tradi€nim pojeti zasluhovala. Z toho diivodu jsou v nasi skuping jiz desatym rokem
rozvijeny alternativni pfistupy, které umoziuji zvysit efektivitu prace analytického chemika,
zvysit propustnost analyz ¢i snizit ekonomickou narocnost analytickych procesi.

V této prednasce bude pozornost zaméfena jak na tradicni problémy separac¢nich metod
souvisejici zejména s Uc€innosti analytickych kolon, tak i na nové hrozby, které souviseji s
energetickou krizi ¢i ekologickymi aspekty. Predstavena budou nova feseni instrumentalniho

charakteru, jakoz i nové pristupy k feseni analytickych procesu.
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Figure 1. Typicky piiklad tisp&$né HPLC separace podle tradi¢ni analytické chemie (vlevo)!

a alternativni analytické chemie (vpravo)
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V poslednich zhruba 15 letech se iontova mobilitni spektrometrie rozsifila do analytickych
laboratofi, a to ve spojeni s hmotnostni spektrometrii [1,2]. Separace latek iontovou mobilitou
zavisi na jejich naboji, hmotnosti, tvaru a velikosti molekuly. Spojenim obou technik (IM-MS)
lze zvysit selektivitu méfeni. lontovd mobilita prispiva k odstranéni pozadi ve spektrech,
dovoluje rozdélit latky do skupin napt. dle nabojového stavu a separovat izomery Cci
konformery, urcit srazkovy prufez iontt.. Eliminace pozadi ptispéla napi. ke zlepSeni parametrti
stanoveni namelovych alkaloidl v je¢meni a pSenici zaloZzeném na vysokoucinné kapalinové
chromatografii a hmotnostni spektrometrii. Soucasné urfeni srazkovych prufezi
podpotilo identifikaci latek [3]. Separace dle nabojovych stavi pii analyze N-glykant spolu
s oddélenim polyethylenglykoli vyznamné zpiehlednila hmotnostni spektra [4]. ZlepSeni
separace isomernich gangliosidii a metaboliti bylo dosaZzeno vhodnym sloZenim driftového
plynu [5]. Na separaci izomernich oligosacharidii odvozenych od kyseliny hyaluronové byl
demonstrovan novy pristup k ur€ovani ploch nedokonale separovanych piki. U iontové
mobility se tvar piki mize vyznamné lisit od Gaussovského profilu [6, 7]. Vyssi rozliSovaci
schopnost cyklické iontové mobility byla na naSem pracovisti piinosnéa pro separaci isomert
novych psychoaktivnich latek. lontova mobilita je rovnéZ vyuZzivana ke studiu struktury iontl
porovnanim experimentalné ur¢eného srazkového prifezu s vypoétenym [8]. Lze ofekavat, ze
rostouci pocet aplikaci IM-MS podpoii dalsi zavadéni tohoto spojeni do analytickych

laboratofi.

Podékovani patii kolegiim, ktei se podileli na vzniku spolecnych publikaci [6-8), za financéni podporu grantiim
OA ITI — ARTECA, CZ.02.1.01/0.0/0.0/17_048/0007378, MSMT CR, |\GA_PrF_2023_027, Univerzita Palackého
v Olomouci.

Literatura



[1] JC. May, J.A. McLean, lon Mobility-Mass Spectrometry: Time-Dispersive
Instrumentation, Anal. Chem., 87 (2015) 1422-1436.

[2] J.N. Dodds, E.S. Baker, lon Mobility Spectrometry: Fundamental Concepts,
Instrumentation, Applications, and the Road Ahead, J. Am. Soc. Mass. Spectrom., 30 (2019)
2185-2195.

[3] L. Carbonell-Rozas, M. Hernandez-Mesa, L. Righetti, F. Monteau, F.J. Lara, L. Gamiz-
Gracia, B.L. Bizec, C. Dall'Asta, A.M. Garcia-Campaiia, G. Dervilly, lon mobility-mass
spectrometry to extend analytical performance in the determination of ergot alkaloids in
cereal samples, J. Chromatogr. A, 1682 (2022) 463502.

[4] D.J. Harvey, C.A. Scarff, M. Edgeworth, M. Crispin, C.N. Scanlan, F. Sobott, S. Aliman,
K. Baruah, L. Pritchard, J.H. Scrivens, Travelling wave ion mobility and negative ion
fragmentation for the structural determination of N-linked glycans, Electrophoresis, 34 (2013)
2368-2378.

[5] J.L. Kaszycki, A. La Rotta, B. Colsch, F. Fenaille, C. Dauly, A. Kamleh, C. Wu,
Separation of biologically relevant isomers on an Orbitrap mass spectrometer using high-
resolution drift tube ion mobility and varied drift gas mixtures, Rapid Commun. Mass
Spectrom., 33 (2019) 3-10.

[6] M. Hermannova, A.-M. Iordache, K. Slovakova, V. Havli¢ek, H. Pelantova, K. Lemr,
Avrrival time distributions of product ions reveal isomeric ratio of deprotonated molecules in
ion mobility—mass spectrometry of hyaluronan-derived oligosaccharides, J. Mass Spectrom.,
50 (2015) 854-863.

[7] L. Borovcova, M. Hermannova, V. Pauk, M. Simek, V. Havli¢ek, K. Lemr, Simple area
determination of strongly overlapping ion mobility peaks, Anal. Chim. Acta, 981 (2017) 71-
79.

[8] Y. Liu, Y. Liu, M. Nytka, S.R. Huang, K. Lemr, F. Turecek, Probing d- and I-Adrenaline
Binding to f2-Adrenoreceptor Peptide Motifs by Gas-Phase Photodissociation Cross-Linking
and lon Mobility Mass Spectrometry, J. Am. Soc. Mass. Spectrom., 32 (2021) 1041-1052.



Vzorky neznamych latek v Celné technické laboratori
RNDr. Josef Reitmajer, Ph.D., Ing. Jaroslav Brynda

Generalni reditelstvi cel, Celné technicka laborator, Budejovicka 7, Praha 4
e-mail: reitmajer@cs.mfcr.cz

Keywords: keywords

Ptispévek popisuje postup pouzivany v Celné¢ technické laboratofi (CTL) pro zpracovani
neznamych a nebezpecnych latek. Vzhledem k zameéteni laboratoie se pracovnici setkavaji
nejen se vzorky ropnych, alkoholickych a tabdkovych vyrobkda, ale téZ s konopnymi vyrobky a
vzorky omamnych a psychotropnich latek vcetné latek s velmi vysokou biologickou u¢innosti.

V prezentaci je popsan postup zpracovani vzorkill, opatieni provedena k zajisténi bezpecnosti
pracovnikil i prostiedi a analytické postupy pouzivané k identifikaci neznamych latek. Zde je
Skala metod rozprostiena od jednoduchych, zdanlivé zastaralych postupli, po moderni
instrumentalni metody typu MS a NMR.

Kapalinova chromatografie ve spojeni s hmotnostni spektrometrii (LC-QQQ a LC-QTOF) je
pouzivana jako rychld a ptfesnd identifikacni technika. Na nékolika ptikladech z praxe je
demonstrovano pouziti této instrumentace.
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High temperature HPLC is a specific part of HPLC requiring specific approaches to
meet target separation. Although commercially available HPLC instrumentation with column
heaters providing separations over 100°C is supposed to be ready for high temperature
separations, practical experiences indicate certain gaps especially if separation efficiency and
selectivity is strongly temperature dependent. Over 20 years of experience in high temperature
separations of pharmaceutic compounds with focus on the development of transferable methods

is discussed in the presentation.
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Two modes of affinity capillary electrophoresis (ACE), mobility shift ACE (ms-ACE)
and partial-filling ACE (pf-ACE), were employed for quantitative evaluation of the strength
and specificity of noncovalent molecular interactions.

Interactions of antamanide (AA), cyclic decapeptide from the deadly poisonous fungus
Amanita phalloides, with univalent (Li*, Na*, K*, and NH4") and divalent (Mg?* and Ca?")
cations in methanol were studied by ms-ACE. The strength of these interactions was
quantified by the apparent binding constant, Ky, of the AA—cation complexes. The K, was
calculated using nonlinear regression analysis of dependence of the effective electrophoretic
mobility of AA on the concentration of the above ions in background electrolyte (BGE,
methanolic solution of 20 mM chloroacetic acid, 10 mM Tris, pHwmeon 7.8, containing 0-50
mM concentration of the above cations). Complexes of AA with the above metal cations were
relatively weak, with the Ky in the range 37.8-14.1 L/mol. No interactions were observed
between AA and Li* and NH.* cations.

Interactions of vital protein hormone, human insulin (HI), with biologically relevant
ligands, dopamine, serotonin, arginine, and phenol, in alkaline aqueous media were
investigated by pf-ACE. The Ky values of the HI hexamer—ligand complexes were determined
from dependence of the effective migration time changes of the above ligands on variable
zone lengths of HI hexamer dissolved in BGE (40/40 mM Tris/tricine, pH 8.1, or 25/34 mM
NaOH/tricine, pH 8.5) and hydrodynamically introduced into the bare fused silica capillary
close to the UV detector. The HI interactions with the above ligands were found to be weak to
moderately strong, with the Ky values in the range 385-1 314 L mol™, and decreasing in the
order Hl-phenol > HI-dopamine > HI-serotonin > HI-Arg.

Both ACE modes proved to be powerful tools for investigation of noncovalent

interactions of (bio)molecules in a microscale.

The work was supported by the Czech Academy of Sciences, Res. Project RVO 61388963.


mailto:kasicka@uochb.cas.cz

Chiral ionic liquids as chiral selectors in electrodriven enantioseparations:
A tale of (1R,2S)-N-dodecyl-N-methylephedrinium bromide

Ja¢ P., Miillerova K., PolaSek M.

Charles University, Faculty of Pharmacy in Hradec Kralové, Department of Analytical
Chemistry, Akademika Heyrovskeho 1203, 500 05 Hradec Kralové

e-mail: jac_p9aa@faf.cuni.cz

Keywords: Chiral ionic liquids, capillary electrophoresis, chiral separation, (1R,2S)-N-dodecyl-
N-methylephedrinium bromide, levofloxacin

lonic liquids represent organic salts that possess many advantageous properties such as low
volatility, low melting points (< 100 °C), high thermal stability, electrolytic conductivity, non-
flammability, and environmental sustainability. The cationic part of ionic liquids is formed by
organic moiety such as imidazolium, pyridinium, tetraalkylammonium, and
tetraalkylphosphonium. The anionic counterpart can be either organic, e.g., trifluoroacetate,
trifluoromethylsulfonate, bis[(trifluoromethyl)sulfonylimidate]), or inorganic including bromide,
tetrafluoroborate, and hexafluorophosphate. Variation in the cationic or anionic components of the
salt results in significant changes in physical and chemical properties. The unique features of ionic
liquids are utilized in different areas such as in organic synthesis and analytical chemistry. Chiral
ionic liquids (CIL) represent a subclass of ionic liquids that are characterized by the presence of at
least one chiral centre in their structure. The utilization of CIL as chiral selectors in the separation
science was studied in last decades but only a limited number of reports shows their direct chiral
recognition ability in electrodriven separations. Majority of papers describes synergistic effect of
CIL with another conventional chiral selector such as cyclodextrin on enantioresolution in CE.

We tested chiral ionic liquid (1R,2S)-N-dodecyl-N-methylephedrinium bromide (DMEB)
as a chiral selector for the enantioseparations of quinolones and 2-arylpropionic acids using
capillary electrophoresis (CE). DMEB was capable to separate only the enantiomers of ofloxacin
within the group of all compounds examined. We will discuss this aspect in the context of existing
literature data.

Finally, our research enabled a method suitable for the levofloxacin assay in tablets using
20 mmol/L tris buffer (pH 8.5) containing 100 mmol/L DMEB and 20 % (v/v) acetonitrile as the
background electrolyte. Our proof-of-concept data showed that the suggested method can be of
interest for pharmaceutical community because it represents cheap microscale technique compared
to the USP assay that relies on chiral ligand-exchange high-performance liquid chromatography.
Our method is also more selective compared to the non-aqueous acidimetry that is the official
technique in Ph. Eur.
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The CE-MS method for the simultaneous analysis of boswellic acids and non-steroidal
anti-inflammatory drugs (NSAID) is presented. The purpose of the method is to separate
boswellic acids, the main components of Boswellia serrata extract which is widely used in
anti-inflammatory dietary supplements, and 13 NSAIDs, specifically carprofen, diclofenac,
flurbiprofen, ibuprofen, indomethacin, ketoprofen, meloxicam, niflumic acid, piroxicam,
phenylbutazone, salicylic acid, sulindac, and tiaprofenic acid, which may be used as the
adulterants of above-mentioned dietary supplements. The separation was carried out in 76 cm
fused silica capillary, 50 um i.d., with the applied voltage of +27 kV. The background
electrolyte was a mixture of 40 mmol/L ammonium acetate (pH 8.5), MeOH, and ACN (5:1:4,
v/viv). The coupling of Agilent 7100 CE system with Agilent 6495 QqQ mass spectrometer
was implemented through a coaxial sheath liquid interface. The analysis was carried out in
negative ion mode using selected reaction monitoring method, which allowed to achieve
selective analysis of all tested NSAIDs and most boswellic acids in 15 minutes. The o- and -
isomers of boswellic acids, however, migrate unresolved under proposed conditions and have
identical fragmentation pathways, therefore they cannot be distinguished.

An optimization of ion source parameters and sheath liquid composition was conducted with
focus on both sensitivity and improvement of the lifetime of separation capillary. lon source
parameters that included the temperature and flow rate of sheath and drying gasses, nozzle
voltage, voltage on sprayer needle, and iFunnel high- and low-pressure RF voltage were
optimized by means of design of experiments. An extraction procedure for dietary supplements
containing Boswellia serrata extract was developed and optimized. The presented method will
be validated and applied on the screening of dietary supplements containing Boswellia serrata
extract.

The study was supported by the GA UK project No. 214123, STARSS project (Reg. No.
CZ.02.1.01/0.0/0.0/15_003/0000465) co-funded by ERDF, and the specific research project
SVV 260662.
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Prvni moderni monolity, které nasly Siroké uplatnéni byly vynalezeny pred témét 35ti lety. Ackoliv
jisté naznaky tykajici se pouziti separacnich medii v ,,jednom kuse* se objevily jiz dfive, jejich
pouzitelnost bud’ nebyla prokazana viibec nebo vysledky s nimi dosazené nebyly pfili§ vzrusujici.
Teprve na konci osmdesatych a zac¢atku devadesatych let minulého stoleti se tii vyzkumné skupiny
zaslouzily o soucasny uspéch monolitii. Konkrétné, Stellan Hjertén popsal kolony piipravené
znaénym stlaéenim kouskl zesitovaného poly(akrylamidového) gelu, my jsme vyvinuli
monolitické disky a kolony z vysoce poréznich organickych polymerti, a Nobuo Tanaka nakonec
ptisel s monolitickymi kolonami pfipravenymi ze siliky. Zatimco jeho kolony z anorganického
materidlu umoznovaly rychlé separace malych a stfedné¢ velkych molekul, nase excelovaly
vV mimofddné rychlych separacich bilkovin a jinych velkych molekul. Pozd&ji hybridni
monolitické kolony jejichz piiprava kombinovala sol-gel technologii s volnoradikalovou
polymerizaci ¢i pouziti ,,click” reakci rozsifily arzenal ptistupi jez jsou dnes k dispozici pro tvorbu
monoliti. Dobie zndmé vyhody nasich monoliti zahrnuji snadnost ptipravy, robustnost, vysokou
permeabilitu, pfenos hmoty rychlou konvekci na rozdil od pomalé diftze typické pro kolony
plnéné Easticemi a témét nekonedny podet monomerii ze kterych lze tyto monolity pfipravit. Cetné
»klasické* 1 nové chemie a funkcionalizace byly vyvinuty k pfipravé monolitil pro ¢etné aplikace
jako jsou rtizné mody chromatografie véetné kapalinové, plynové a superkritické fluidni, pro
tenkovrstvou a elektrochromatografii, extrakci pevnou fazi, mikrofluidiku, pfipravu vzorku,
imobilizaci enzyml a mnohé dalsi. Tento vycet jasné dokladad verzatilitu monolitii. Presentace
ukéze casovou osu vyvoje monolitil a pfedvede nékolik jejich zajimavych le¢ Casto méné€ znamych

pouziti.
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Abstract

A case study on API XY drug products concerning contamination with N-nitrosamines was
performed using two newly developed analytical methods for determination of the impurity N-
nitroso-X and its precursor impurity X. The method for determination of impurity X uses a liquid
chromatograph Acquity H-Class (Waters) coupled with a simple QDa detector (Waters).
Separation was achieved on a column Acquity CSH C18 (Waters) using a linear elution gradient
with a mobile phase consisting of aqueous ammonium formate buffered at pH 4.2 and
acetonitrile. The detection was performed using positive electrospray and selected ion
monitoring at m/z 193. The method for ultra-trace determination of N-nitroso-X uses a liquid
chromatograph Acquity I-Class (Waters) coupled with a tandem mass spectrometer Xevo TQ-
XS. Separation of N-nitroso-X was achieved on a column Acquity HSS T3 using a linear elution
gradient with a mobile phase consisting of 0.1 % formic acid in water and methanol. The
detection was performed using positive electrospray and multiple reaction monitoring at
transitions m/z 222.15—42.05 (collision energy 17 eV) and m/z 222.15—192.15 (collision

energy 11 eV). Both methods were validated according to ICH guideline Q2(R1). Both methods



were used for the screening of impurity X and N-nitroso-X in commercially acquired samples

at the strict legislative limit set by Federal Drug Agency.
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Miniaturization of sample preparation and extraction techniques is currently a hot topic
and nanofiber extraction techniques belong to highly challenging and fundamental research
goals. Sample preparation is an integral and usually the most complicated part of the analytical
procedure that includes removal of problematic parts of the sample (interfering matrix
components, proteins, lipids), as well as the pre-concentration of target analytes. Nanofibrous
polymers feature a good loading capacity and enhanced kinetics of the adsorption resulting
from the high surface to volume ratio [1].

In our contribution, we will present the advanced approaches in application of direct
current spinning and alternating current spinning for electrospun polymers for extraction of
contaminants (mycotoxins, endocrine disruptors, pesticides, pharmaceutical residues) from
various samples — food, soft drinks, wine, beer, milk, human serum and plasma, and river
waters. Preparation of new composite materials consisting of polymer fibers comprising
different chemistries specifically developed for extraction, coating, and functionalization of
nanofibers with graphene will be introduced. Nanofibers with restricted access material
functionality for direct extraction of pharmaceuticals from proteinaceous matrix — human serum

and bovine milk will be presented too.
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LabRulez portals [1] are a unique global concept from Czech Republic focused on quick, simple
and effective access to information, especially in the field of analytical chemistry. State-of-the-art
IT technologies thus enable visitors to search, filter, and find information in one place, which would

otherwise be time-consuming and sometimes impossible to find.

Information from HPLC and LC/MS area are heavily represented mainly on the LabRulezLCMS
[2] portal, providing visitors with an unique source of news, applications, instrumentation and
consumables overview and e.g. expert webinars or career section focused on analytical chemistry

jobs. Together we will see how to work with and search this information.

Stop looking and start finding. Fast, efficient and in one place. Anyone can create a profile on the
LabRulez analytical portals in CZ or ENG [3] language. Whether you are an individual, a research
group, a university or acompany. Build your brand and share information in the community of (not

only) analytical chemists.

[1] www.lcms.cz, www.gems.cz, WWw.icpms.cz

[2] www.lcms.cz

[3] www.lcms.labrulez.com
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