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YBog: HenososbaH ekonowku npodun sehmnHe RP-HPLC meToaa, Kpuje y cebu nsysetaH noteHumjan 3a ,,03eneraBare”
ynotpebom pasnmuntux ctpaterunja. Linsb ctpaternja 3a yrpahusarbe ogpkmeoctn y RP-HPLC meToge je cmarbere
reHepucarba TOKCMYHOT OTnaja.

Lusb paaa: LUnsb pasa 610 je XeMOMETPUCKM NOAPIKAH Pa3BOj €KOJTOLKM NPUXBAT/bUBUX MYNTUMOLANHUX
XpomaTorpadckmx meToaa y3 AeTeKLmjy HaeseKTpucara y aepocosly ca aLeToHOM U aLLeTOHUTPUIOM 3a aHaNn3y
auKnodeHaKa U heroBux KOHTpa-joHa, Na u K.

Martepumjan n metoge: lNprmeHom 3’ nyHor GpaKToOpCKOr AM3ajHa ONTMMMU30BaHM Cy ABa KpUTUYHa daKTopa, pH BoaeHe
¢dase 1 joHcKa jaumHa pacTBopa aueTaTHor nydepa. Y cBpXy BULIECTPYKe ONTUMM3ALIMje cUCTEMA NMPUMEHbEHa je
METOA0/10MMNja MyNTUKPUTEPUjYMCKOT O4Ny4YMBatba, 0A4HOCHO [lepuHrepoBa PpyHKUMja noxKe/bHUX ogrosopa. CteneH
€KOJIoLLKe NPUXBAT/bMBOCTU 0be pa3BujeHe MeToae NpoLereH je Kopuctehu HajcaBpemHuje anate — GAPI uHaekc n AGREE
Kankynatop.

Pesyntatn: OgabpaHu onTMManHu XxpomaTorpadcky ycaoBuM 3a aHann3y mogen aHanuTa usHocuam cy: pH 4,82 n joHcka
jaunHa nydepa 48 mM (MMC cuctem ca aLeTOHUTPUAOM), OAHCHO, 4,6 pH 1 40,7 mM joHcKa jaunHa nydepa (MMC cuctem
ca aueToHom). YkynaH AGREE ckop MMC meToge ca aueToHuTpun nsHocu 0,60, a 3a meToay ca auetoHom 0,69.
3aK/byyvakK: Kako cy gobujeHn AGREE ckoposu = 0,6 0be meToze ce HeBOCMMUCIEHO MOTY CMaTPaTH EKOJIOLWKM
NpUXBaT/bUBUM. Pe3yntaTv noap:Kasajy XMnotesy npema Kojoj je 3aMeHa LUTETHUX OPraHCKMX pacTBapaya eco-friendly
BapujaHTama HajepuMKaCHUjU HAYMH UMNIEMEHTALMje OAPKNBOCTM Y aHaNUTUYKe meToge. Takohe, oBa cTyauja yKasana je
Ha 3Ha4aj CAD peTteKuunje y pa3Bujarby €KONOLWKM NpuxBaT/bmemx HPLC aHanusa.
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DEVELOPMENT OF AN ECO-FRIENDLY MULTI MODAL CHROMATOGRAPHIC METHOD WITH CHARGED AEROSOL
DETECTION:ANALYSIS OF DICLOFENAC AND ITS COUNTERIONS, SODIUM AND POTASSIUM

Author: Filip Petronijevic

e-mail: f.petronijevicl@gmail.com

Mentors: Assoc. Prof. Biljana Otasevic, TA Jovana Krmar

Department of Analytical Chemistry, Faculty of Pharmacy University of Belgrade

Introduction: The unfavorable environmental profile of most RP-HPLC methods holds great potential for "greening"
through the use of various strategies. The goal of sustainability strategies in RP-HPLC methods is to reduce the generation
of toxic waste.

The Aim: The aim of this study was to develop eco-friendly multimodal chromatographic methods supported by
chemometrics for detection of charged aerosol with acetone and acetonitrile for the analysis of diclofenac and its counter
ions, sodium and potassium.

Material and Methods: Two critical factors, the pH of the aqueous phase and the ionic strength of the acetate buffer
solution, were optimized using a 3% full factorial design. In order to optimize the system multiple criteria decision-making
methodology were applied, i.e., the Derringer function of desirable responses. The level of environmental acceptability of
both developed methods was evaluated using the GAPI index and AGREE calculator.

Results: The chosen optimal chromatographic conditions for the analysis of the model analytes were: pH 4.82 and 48 mM
ionic strength of the buffer (ACN-based system) and pH 4.6 and 40.7 mM ionic strength of the buffer (acetone-based
system). The total AGREE score for the ACN-based method was 0.60, and for the acetone-based method it was 0.69.
Conclusion: Since the obtained AGREE scores are 20.6, both methods can be unambiguously considered environmentally
acceptable. The results support the hypothesis that substitution of harmful organic solvents with eco-friendly alternatives is
the most effective way to implement sustainability in analytical methods. Also, this study pointed out the importance of
CAD detection in developing environmentally friendly HPLC analyses.
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