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Introduction: LC-MIS/MS Parameters: SPE Procedure Results:

EPA Method 1694 is a non-regulatory screening method for the
analysis of pharmaceuticals and personal care products (PPCPs) Method 1 (ESI*) Sample Pretreatment Fortification EPA 1694 IPR* Criteria Deionized Water Results (n = 6) Tap Water Results (n=6)
: : : : Level (ng) Recovery (%) RSD (%) Recovery (%) RSD (%) Recovery (%) RSD (%)
in environmental samples, including water [1]. The method uses Fime (min) . Mobile Phase A (%) Mobile Phase B (%) . . Acetaminophen 1500 55 - 108 30 110.8 7.8 111.5 7.7
SPE and LC-MS/MS to analyze 73 PPCPs in drinking water, Water + 0.1% Formic Acid Methanol + 0.1% Formic Acid No sample pH adjustment required Albuterol 15 55 - 120 30 82.0 2.6 83.9 2.0
surface water and treated wastewater. The PPCPs include Add 80 mg/L of sodium thiosulfate (residual chlorine) Ampicillin | 75 6- 189 70 88.8 7.3 70.8 24
o o ] Anhydrotetracycline 250 8-127 30 59.3 8.4 61.9 6.0
common prescription drugs, over-the-counter medicines, dietary Add 500 mg/L tetrasodium EDTA (metal chelation) Azithromycin 75 36 - 108 30 68.5 4.5 92.5 6.8
supplements and consumer products. The method divides the Caffeine 750 05 - 111 30 106.9 3.0 110.0 3.4
. . . . Carbadox 75 36 - 130 30 104.9 4.1 97.2 4.8
PPCPs into four groups based on their physicochemical Carbamazepin = 93 - 193 20 194 r OB E 5 0
properties. Water samples are extracted via two SPE procedures Cefotaxime 300 9- 168 36 110.7 8.5 90.6 13.9
.. : : 12 O 100 Chlortetracycline 100 49 - 155 31 63.2 5.9 67.0 5.5
(pH 2 and pH 10) and LC-MS/MS analysis is carried out with ———
_ _ 15 0] 100 SPE Conditionin Cimetidine 30 6 - 108 47 42 .1 8.0 26.9 8.4
four separate methods that use different HPLC columns, mobile 15 1 08 5 9 Ciprofloxacin 240 55 - 108 30 105.7 3.4 107.7 2.3
phases, gradients and ionization modes (ES|I* and ESI). 20 98 2 10 mL acetone g:arithr_ﬁ.mvcin 17550 2122 28 ;22 Z? g‘;g 2;
P . . oxacliiiin - . . . .
Fortunately, m0d|f|Cat|OnS to EPA 1694 dare allowed |f they e a3 e 10 mL DI water Codeine 150 37 -116 30 95.6 3.3 107.9 29
provide performance equal to or better than that specified in the - = Cotinine 75 55 - 112 30 100.3 1.3 106.6 2.1
ff . | h d :* Demeclocycline 250 6-180 30 68.1 4.4 61.8 3.7
official methoad. . Digoxigenin 300 8- 165 30 112.3 7.6 108.1 4.0
Digoxin 750 6 - 133 45 99.6 8.9 102.0 6.5
. " " . h Diltiazem 15 13-108 48 102.5 4.0 112.0 2.6
This poster outlines a streamllnec! a.nalytlcal method for EPA : T —— — e — s o g s
1694. The SPE procedure was optimized to achieve acceptable Diphenhydramine 30 53 - 108 30 73.8 4.1 80.0 7.9
recoveries of the PCPPs using a single extraction step rather i Sample Extraction EOXfoVC“”_e 1‘5’8 221‘1‘2 gg ;j} 22 233 ;:
. . . . .. L nrofloxacin - : : : : . ’
than the multiple extraction procedures outlined in the original e Attach large volume transfer tube to SPE cartridge Erythromycin 15 N/A N/A 126.0 15.8 131.2 7.5 Conclusion:
EPA method. Water samples are extracted using a highly : Erythromycin anhydrate 15 55 - 142 30 69.2 7.3 94.5 4.9 This poster presents a simplified SPE method for the determination
. . . . 5 * Apply water sample at 5-10 mL/min Flumequine 75 39 - 180 30 97.8 1.2 98.4 2.4 - - - -
cross-linked polymeric SPE cartridge (Enviro-Clean® HL DVB) - i SRR = c2 115 30 173 30 058 = 9 of a wide range of PPCPs in environmental water samples according
without any pH adjustment. LC-MS/MS analysis uses a single : n . Gemfibrozil 75 55 - 108 30 99.8 4.0 107.7 8.8 to EPA Method 1694. Water samples are extracted using a single
HPLC column (Selectra® DA) and two methods (ESI* and ESI) P E——t RV R VY LW U NS W 'L*Tgsg‘::izm 328 565_'110088 28 ]82: ;g 19091:,35 ;i extraction procedure using UCT’s Enviro-Clean® HL DVB polymeric
rather than the two HPLC columns and four methods outlined Figure 1: TIC chromatogram of the ESI* analytes in an extracted tap water sample. Lomefloxacin 150 19 - 180 33 89.5 4.2 83.5 8.0 SPE Cartridge without any Sample pH adeStment- LC-MS/MS
in EPA 1694. The recovery and RSD values obtained were found Metformin 1500 65 - 134 30 89.2 1.4 96.2 2.9 analysis was conducted with a single HPLC column (Selectra DA®)
. . y . . . . Miconazole /5 29 - 108 30 81.3 4.2 74.0 6.1 . y . g
to be within the method requirements for the vast majority of SPE Rinse Minocycling 1000 5. 159 30 526 54 12 1 02 using only two methods instead of the two HPLC columns and four
' ' ianifi N 150 55 - 108 30 106.5 1.5 108.1 1.9 ' ' Tol
PPCPs. Overall, thIS .streaml.lned.apprc_)ac.h significantly Method 2 (ESI) e Remove large volume transfer tube szfr&zzm 190 2010 = 106.5 = 8. 19 methods outllnec! In the original EPA 169£.L method. The recovery and
reduces the analysis time while still achieving comparable results : : : YT e 5 180 0 036 35 e 3 RSD values obtained were found to be within the EPA Method 1694
. : : Mobile Phase A (%) Mobile Phase B (%) * Rinse SPE cartridge with 10 mL DI water oxacin : - - - - . .. . . .
to the original EPA method. Time (min) o Ormetoprim 30 55 - 108 30 99.9 3.1 98.0 1.5 requirements for the vast majority of the 64 PPCPs included In this
sratersE IOmEENHSOAC flcetonitrie e Dry cartridge for 10 minutes (full vacuum) il 80 30 9 0 97.8 4.4 : - : - -
y 9 Oxacillin_ 150 0 -1 4.5 9 - - study. Overall, the streamlined screening method outlined in this
Oxolinic acid 30 46 - 112 30 92.4 2.5 95.7 2.9 o _ _
_ Oxytetracyline 100 55 - 165 30 82.9 5 7 65.7 4.4 poster significantly speeds up the analysis of a PPCPs Iin water
Experimental. Penicillin G 150 6-180 30 84.6 3.8 89.0 4.3 compared to the original EPA method. The method can also be used
Penicillin V 150 6 -180 30 99.1 2.7 102.5 4.0 . . . .
S——— D Description R anitiding 20 26 144 T 29 3 S 6.9 314 as a starting point for a custom PPCP method that is tailored to
Elution Roxithromycin 15 42 - 108 30 68.0 7.1 86.6 10.0 specific matrices or compounds. In this case, further optimization of
SPE cartridge ECHLD156-P ENVIRO-CLEAN® HL DVB 500 mg, 6 mL cartridge Sarafloxacin 660 18 - 180 32 86.3 4.5 77.0 10.9 : .
Sulfachloropyridazine 75 55 - 180 30 68.6 4.5 83.6 5.6 the method can be carried out to Optlmlze results.
SPE manifold VMFO16GL 16 position glass block manifold ¢ 10 mL methanol/acetone (1:1, V/V) Sulfadiazine 75 6 - 180 30 7.6 19.2 121.4 5.5
Sulfadimethoxine 15 55 - 108 30 83.9 3.7 76.8 6.3
Transfer tubes VMFSTFR12 Large volume sample transfer tubes Sulfamerazine 30 55 - 133 30 90.1 4.6 80.6 15.3
Sulfamethazine 30 bb - 128 30 103.2 3.2 104.5 5.3
Sulfamethizole 30 55 - 108 30 43.5 12.7 /7.5 15.2 ReferenCGS'
Sulfamethoxazole 30 b5 - 108 30 119.6 12.3 110.2 16.2 ]
Instrumentation Sulfanilamide 750 5170 71 22 4 75 20 1 93 [1] EPA Method 1694: Pharmaceuticals and Personal Care Products
II;IIIPSLC s‘t’Ste"‘ 129”“0 gcﬁe”tf:?cm [T)goge\’/‘ﬂ\f U'“TTﬂat(‘;ATS'\;'N?S%OO Sulfathiazole 75 45 - 108 30 79.0 5.6 110.4 2.7 in Water, Soil, Sediment, and Biosolids by HPLC/MS/MS, December
system ermo scilentific antage - Tetracycline 100 bb - 139 30 75.1 5.8 66.4 5.0
HPLC column UCT Selectra® DA, 100 x 2.1 mm, 3 um (p/n: SLDA100ID21-3UM) Concentration Thiabendazole 75 55 - 108 30 108.4 1.5 109.6 2.8 2007, EPA-821-R-08-002.
Guard column UCT Selectra® DA, 10 x 2.0 mm, 3 pm (p/n: SLDAGDC20-3UM) o Triclocarban 150 55 - 108 30 104.0 1.9 104.9 3.7
: Tylosin 300 17 - 134 30 60.1 12.6 86.0 8.7
Flow rate 300 pL/min o . 2 _
Injection volume 5 UL (ESI* method) or 10 1L (ESI method) Transfer to autosampler vial Virginiamycin 150 6 - 170 33 80.6 4.0 90.2 2.5 .
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Figure 2: TIC chromatogram of the ESI analytes in an extracted tap water sample. *IPR = Initial precision and recovery u u




