
 
 

Abstract 

Charles University, Faculty of Pharmacy in Hradec Králové 
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Title of the diploma thesis: Development of UHPLC-MS/MS method for analysis of selected 

antivirotics in HILIC and RP mode 

The goal of this diploma thesis is development and optimization of methods for analysis 

of selected antivirals and comparison of suitability of RP and HILIC modes for this application. 

Targeted antivirals are used in treatment of HIV and hepatitis B and/or C. 

LC analyses were carried out on the ACQUITY UPLC I-Class PLUS system with triple 

quadrupole MS detector. Initially MS/MS method was optimized. In RP mode total of 6 

stationary phases (BEH Shield RP18, BEH Phenyl, BEH C18, CSH Fluoro-phenyl, CSH Phenyl-hexyl, 

and CSH C18) and 4 mobile phases (ACN in gradient elution with aqueous component: formic 

acid, acetic acid, ammonium formate pH 3, ammonium acetate pH 9) were tested. Separation 

conditions were as follow: temperature 40°C, flow rate 0.3 mL/min, gradient elution from 5 % 

ACN to 98 % ACN within 5 minutes with isocratic step at the end of analysis. In HILIC mode 10 

stationary phases (BEH Amide, BEH HILIC, Cortecs HILIC, Ascentis Express HILIC, Ascentis Express 

OH5, Syncronis HILIC, Kinetex HILIC, Luna HILIC, Luna Omega SUGAR, and Zorbax HILIC plus) and 

4 mobile phases (ACN in gradient elution with aqueous component: formic acid, acetic acid, 

ammonium formate pH 3, ammonium acetate pH 6) were examined. Separation conditions were 

as follow: temperature 40°C, flow 0.3 mL/min, gradient elution from 98 % ACN to 50 % ACN 

within 5 minutes with isocratic step at the end of analysis. In both cases most suitable stationary 

and mobile phase were selected, composition of sample injection solvent, and flow rate were 

optimized. Conditions for both methods were optimized in order to achieve the best sensitivity 

and selectivity. BEH Shield RP18 stationary phase was most suitable in RP mode using 10 mM 

formic acid with ACN in gradient elution as the mobile phase. In HILIC Ascentis Express HILIC and 

25 mM ammonium formate pH 3 with ACN in gradient elution were selected. In order to assure 

appropriate peak shape of tenofovir addition of 0.1 % medronic acid in mobile phase was 

necessary in HILIC and RP. By comparing calibration curves in both modes higher sensitivity for 

19 analytes in HILIC and for 5 analytes (efavirenz, lopinavir, simeprevir, tenofovir and tenofovir 

monoester) in RP mode were found, respectively.  

The μ-SPE-PT method for extraction of antivirals from biological material (Hanks 

balanced salt (HBS) medium pH 7.4 and 6.5) was developed and optimized. Chemistry and 

amount of sorbent, composition of washing, and elution solvent were optimized. Combination 

of 2 layers of anion exchange sorbent and 2 layers of C18 were selected as most suitable sorbent. 

Optimized washing solvent was 5 mM ammonia in water and elution solvent was 25 mM formic 

acid in 90 % ACN. In order to achieve higher sensitivity evaporation step and reconstitution in 

optimized solvent for both HILIC and RP were introduced. Developed microextraction method 

was verified by validation in both modes, RP-UHPLC-MS/MS and HILIC-UHPLC-MS/MS. 
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