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A new multidimensional analytical approach for the ultra-trace determination of 

target chiral compounds in unpretreated complex real samples was developed in 

this work. The proposed analytical system provided high orthogonality due to on-

line combination of three different methods (separation mechanisms), i.e. (1) 

isotachophoresis (ITP), (2) chiral electrokinetic chromatography (chiral EKC), and 

(3) triple quadrupole mass spectrometry (QqQ MS). The ITP step, performed in a 

large bore capillary (800 mu m), was utilized for the effective sample 

pretreatment (preconcentration and matrix clean-up) in a large injection volume 

(1-10 mu L) enabling to obtain as low as ca. 80 pg/mL limits of detection for the 

target enantiomers in urine matrices. In the chiral EKC step, the different chiral 

selectors (neutral, ionizable, and permanently charged cyclodextrins) and buffer 

systems were tested in terms of enantioselectivity and influence on the MS 

detection response. The performance parameters of the optimized ITP - chiral EKC-

QqQ MS method were evaluated according to the FDA guidance for bioanalytical 

method validation. Successful validation and application (enantioselective 

monitoring of renally eliminated pheniramine and its metabolite in human urine) 

highlighted great potential of this chiral approach in advanced enantioselective 

biomedical applications.
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Prvá metóda integrujúca izotachoforetickú úpravu vzorky s analytickou separáciou 

na báze chirálnej elektrokinetickej chromatografie a detekciou na princípe 

tandemovej hmotnostnej spektrometrie. Demonštrujeme možnosti nového 

spôsobu enantioselektívnej analýzy stopových množstiev enantiomérnych foriem 

iónogénnych liečiv v mnohozložkových biologických matriciach pre účely 

klinického výskumu a praxe, s priaznivými validačnými parametrami navrhnutého 

metodického prístupu. / The first method integrating isotachophoretic sample 

treatment with analytical separation based on chiral electrokinetic 

chromatography and detection on the principle of tandem mass spectrometry. 

We demonstrate the possibilities of a new method of enantioselective analysis of 

trace amounts of enantiomeric ionic drugs in multicomponent biological matrices 

for the purposes of clinical research and practice, with favorable validation 

parameters of the proposed methodological approach.

Teoretické aj experimentálne aspekty navrhnutého analytického prístupu spolu so 

získanými dátami/výsledkami sú prezentované v rámci prednášok z predmetov 

analytická chémia, nové smery v analytickej chémii, analýza látok v biologických 

systémoch a budú zaradené tiež do pripravovaného modulu monitorovanie hladín 

liečiv vo farmaceutickej praxi. Tieto výstupy dopĺňajú edukačnú bázu o nové 

poznatky v oblasti analytickej metodológie ale aj farmaceutickej chémie. / 
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