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Table 1. Obtained AR for individual methods (standard deviation ranging from 0 to 21)

I Ntro d LCIT | on mix of standards with METHOD 1 mix of standards with METHOD 2 mix of standards with METHOD 3 mix of standards with METHOD 4 - 7 method 1 method 4 method 5 method 6 method 7
concentration 1ug/mL (100 pL) concentration 1ug/mL (100 pL) concentration 1pg/mL (100 pL) concentration Tpug/mL (100 pL) E1 £2 method 2 | method 3 E1 E2 E1 ) E1 E2 E1 E2
Emerging contaminants in both surface = J AR[%]|AR[%]| AR[%] | AR[%] |AR[%] AR[%]|AR[%]|AR[%]| AR [%]| AR][%]| AR [%]|AR [%]
‘ £ P AN Sulfamethoxypyridazine | 55 54 69 59 34 | 74 26
and .ground.water samples are becoming 250 mL s - 3(202) He7 £ yPy
an increasing problem. Currently used 250mL 250 mL. ph=7 Sulfathaziole 59 58 72| 62 38 | 82 30
analytical methods usually focus on T condtition: 6.l MeOM. 6 . wa S:S“'If:‘a“;e:%z,:]“: gg 22 2; :Z 38 s
. onatdition: om e , O ML water ege . H T u YI |
.. v Condtition: 5 mL MeOH, Condtition: 5 mL MeOH, 5 mL water
a glveln grotp of(compom:rr:dj, S0 se}[/e[)al oasis LB T f:,gg'i:gz E';'t‘grt'tlom 3 mL MeOH, 3 mL T 5mL ethyl acetate, ; Loading Sulfadimidine 59 58 72 62 12 | 75 7
Sampie preparation “nethods must be (200 mg) Wash: 6 mL MeOH:water (5:95, v/v,pH<?2), ~ 0asis HLB Loading Oasis HLB o o water AttractSPE® E’;?gé sml. of ultrapure water Sulfamethizole 61 61 69 | S8 46 | 70 41
of pollutants. Therefore, this study aimed | Drying | | _ Elute:2x 3 mL MeOH " Elute: 2x 5mL MeOH, 2 x 5 mL ethyl SCREENING | acetate(50:50, v/v) with 2% ammonia, | _Sulfachlorpyridazine | 64 64 75 63 45 | 78 37
. . T Elute: E1: 6 mL NH;OH:MeOH (5.95, V/V) i I acetate _| E2: 5mL MEOH!Ethw acetate Sulfadi thoxi 65 67 77 79 46
to develop an effective solid phase ‘- E2: 6 mL MeOH with 2% formic acid | | T (50:50, v/v) with 1.7% formic acid ulfadimethoxine
extraction method (SPE) of water / . Sulfamethoxazole 63 64 76 67 51 | 80 43
: : - I VAN Nadolol 69 75 69 |
samples suitable for a wide range m | oemL - 2omL Pindolol 28 63 | 26
of pollutants with different JEW"L DE“""L . E1: 5 mL £2: 5 mL Propranolol 79 79 66 | 63
. . . l evaporation l evaporation
physicochemical properties. | evaporation  + evaporation P | | l | Atenolol 38 46
a 500 pL j 500 pL mobile phase evaporation evaporation Acebutolol 81 79
Methods | mobile phase mobile phase ﬂ R ﬂ Ao | Metoprolol 58 ) 53
: : : — o epres — moaepnas Methotrexate /9 /3
sorbents such as HLB-WCX-WAX LC-MS/MS Imipramine 64 80 60 60
77 44 | 62 | 60
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(METHOD 4), HLB-SCX-SAX (METHOD 5), : - : Desipramine 58
PSDVB-WCX-WAX (METHOD 6), PSDVB- Assesment of extraction efficiency Conclusions Naproxen 80
SCX-SAX (METHOD 7), which offer The extraction efficiency was assessed based on absolute recovery (AR) Diclofenac
a wide range of interactions with and the results are presented in the Table 1 . This parameter indicates the
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« The percentage of AR indicates the efficiency of the extraction and analysis TK,et°p|:°fef‘
process. A high AR value suggests minimal losses, while a low AR percentage rmetioprim
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analytes. They were selected due proportion of the target substance successfully recovered from the analyzed . efficiencies | . q » o off Ibuprofen 76 76 | 7 | 76
to the unique properties of the sorbents, samples. The absolute recovery was calculated using the following equation: may.pomt tq NEMICIENCIES IN sample preparat.lon. an pqtentla mafcrlx etrects, 9-hvd b - 89 75
combining  hydrophobic,  hydrophilic " Canalyte ; leading to signal suppression during analyte ionization in the ESI ion source. yaroxycarbamazepine
and ion exchange mechanisms, which AR = X 100% AR values exceeding 100% indicate matrix effects for certain analytes. 10,11-dihydro-10-
allows for more effective extraction of where: » Among the tested methods, Methods 3 and 6 proved to be the most effective. hvdllr)owcarbamazepine
, , : - : Carbamazepine-10,11-
a wide range of chemical compounds. ¢, ..... — analyte concentration in the spiked sample determined on In the case of Me.t(:nodd& cl)qr.ﬂy 'IAI‘R vallueshobtﬁlngd from felﬁtlon W'tz tTe.H epoxide n
Additionally, 3 extraction methods were the basis of the calibration curve equation, and mixture were considere .T,IS allows for the e |m|.nat|.on 0 t e secon gutlon Na-
tested using routinely used Oasis HLB B ) . f, | — ed | step, enhancing the method’s greenness by reducing its environmental impact acetylsulfamethoxazole
sorbents. A detailed description of all Cstandard expecte concentratlcz? of analyte In ihe spiked sample, (score improved to 0.3). However, for two compounds (oxiracetam 5-Hydroxydiclofenac | 43 21 21 61
methods is provided in Figure 1. assuming 100% recovery (0.1 pg ml™). and piracetam) none of the tested methods provided satisfactory efficiency. Metoprolol acid 75 55 60 60
» The greenness assessment was conducted on a scale from 0 to 1, where  |g.0-desmethyl-naproxen| 79 67 | 76 35
Assessment of the greenness of the procedures using the AGREEprep tool higher values indicate more environmentally friendly methods. The results :
- 7 Levetiracet 20 33 27 52 21 75 21
for the tested methods were similar, and all were significantly less harmful to g\::r:'z;:;;m 3327 | 52 21 S 21
The greenness of the tested extraction methods (Figure 2) used was assessed using the AGREEprep tool [1], the environment compared to EPA Method 1694, which involves higher Piracetam 6
which takes into account 10 key categories. These criteria include, among others, solvent consumption, sample solvent con.sumption. The most environmentally frigndly method was Aniracetam 60 |
size, throughput and the amount of waste generated. In the assessment of energy consumption, minimum Method 2, with AR values comparable to those obtained in Methods 3 and 6. 2-hydroxyibuprofen
i i i iqi C tly, th thods will be selected for furth h, focusi Clofibric Acid
values were adopted, because in all the methods analyzed the use of electrical devices was negligible. onsequently, these methods will be selected for further research, Tocusing Oxcarbazepine = 65 R
Additionally, the EPA 1694 method [2], used for the analysis of emerging contaminants, was assessed. on optimizing sample preparation steps to develop a more sustainable 17-B-estradiol
extraction approach without compromising efficiency. Bisphenol A 10 B
it t 17-a-ethinylestradiol | 8
Iiterature p-nitrophenol 51 48
3,5-dichlorophenol 6 10 9 | 13
[1] W. Wojnowski, M. Tobiszewski, F. Pena-Pereira, E. Psillakis, AGREEprep - Analytical Greenness Estriol 12 n
Metric for  Sample Preparation, TrAC, Trends Anal. Chem. 149 (2022) 116553, doi: Estrone 8
https://doi.org/10.1016/j.trac.2022.116553 Caffeine 37
[2] Method 1694: Pharmaceuticals and Personal Care Products in Water, Soil, Sediment, and Biosolids
METHOD 1 METHOD 2 METHOD 3 METHOD 4 - 7 METHOD EPA by HPLC/MS/MS

Figure 2. Greenness assessment results
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