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INTRODUCTION INSTRUMENTATION Off-Line vs On-Line SPE

Last years have been growing the interest in the quantitation of

=
pharmaceuticals and drugs, called Emerging Organic Contaminants 0\&9 &
. . . . >
(EOPs), in drinking water or wastewater, in order to control the presence & »\’i& Qo S
. &
of these compounds and to avoid future problems on the people. LC/MS LR

is the appropriate technique because of the selectivity, good sensitivity,
linearity and robustness. Problems had begun when confirmation of
target compounds must to be done and identification of unknown
compounds is also needed. Mainly at very low concentrations, MRM
ratios are not so consistent for confirmation. Hybrid QTrap MS/MS
(QqLIT) systems allow to do that confirmation issues.

“On-Line SPE” offer several features to improve the performance of the
method: less sample volume, less timework required, better recoveries.
Only 1 ml sample is needed to achieve the detection limit required.
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EXPERIMENTAL

Symbiosys Pico “On-Line SPE” automated system from Spark Holland coupled with 3200 QTrap™ LC/MS/MS system from ABSCIEX, have been the instrumentation used. “On-Line SPE” basics are depicted in the figure above.

1 ml of sample was injected to the system. Previously cartridge (Hysphere 8um GP Resin, Spark Holland, Emmen, Holland).was conditioned and prepared for the extraction. Once the sample was applied, cartridge was washed and,
then, mobile phase from the LC pump pass thru the cartridge to elute the analytes to the column. Steps, solvents and conditions are summarized in Table I. Mobile phases were: Water, 2mM ammonia formiate, 0.1% formic acid (A)
and acetonitrile (B). LC Gradient is shown in Table II. LC Column used was Luna C18(2) 50mm, 2.1mm, 3um (Phenomenex, Torrance, CA, USA).

Table I. “On-line” SPE Conditions Table Il. Chromatographic Conditions Table I. LC/MS Source Conditions

Step Solvent Flowrate (ul/min) | Volume (ul) Time Flowrate A B Parameter Value Units
Conditioning MeOH 2000 (min) (ml/min) (%) (%) Curtain Gas 20 psi
Equilibration Water 3000 1000 00:01 030 80 20 Nebulizer Voltage 5500 v
Sample Extraction Water 1000 1500 01:00 030 80 20 Turbo Temperature 500 °C
Sample Wash Water 2000 1000 07:00 030 0 100 Nebulizer Gas 40 psi
System wash Water 2000 1000 10:00 0.30 [ 100 Turbo Gas 70 psi
System wash 2 Water 2000 1000 10:01 030 80 20 Collision Gas High

Elution Time (min) 10:00 15:00 030 80 20

Mass Spectrometer Turbo V™ source conditions are summarized in Table Ill. Acquisition has been made in MRM Mode and Identification of analytes has been made by QTrap via EPI and thru IDA criteria. Recognition of the

acquired MS/MS spectra was done by comparison with commercial available “Forensic” Library from ABSCIEX.

RESULTS AND DISCUSSION

The method developed in this work include 114 compounds from different families shown In Table IV, together with the MRM conditions. This MRMs (one per compound) allow us to quantitate. Method has been validated
according EC 657/2002. CCa was found to be lower than 1 pg/I for all compounds arriving, individually, to 0.05 pg/. Linearity, precision and Accuracy wee inside accetable limits.

Table IV. Analytes characteristics and MS/MS Conditions

~ [M+H]" [Product| DP | CE " [M+H]'|Product| DP | CE
lnalyte Family POl ) | (onfs) | () L(evy| PnaVte Family POl o7 | tenfs) | (V) (V)
Enalapril |ACE Inhibitor + [ 377.0 | 234.0 | 61 | 29 | otalol Beta blocker + [2729] 2551 [ 6 | 17 Sample Library
i Analgesic - [ 150.0 [ 107.0 [ 50 | 25 | [fimolol Beta blocker + (3170 2611 | 16 | 23 - = = =
Icetylsalicylic acid Inalgesic - [ 1790 [ 137.0 [-15| -6 | |Atorvastatin (Cholesterol reducer | + | 559.0 | 440.0 | 66 | 31 ] ] -
DDiazepam |Ansiolytic + | 2850 | 193.0 | 51 | 43 -Hydroxy atorvastatin [Cholesterol reducer | + |575.0 | 440.0 | 91 | 31 Sulfamethoxazole A4 T s
Ansiolytic + [ 219.0 | 1580 | 36 | 13 | p-Hydroxy atorvastatin ___|Cholesterol reducer | + | 575.0 | 4400 | 91 | 31 = = = = — L e —
IAmoxicillin Antibiotic - 3640 [ 2860 [ 25 |14 holesterol reducer | - |399.0 | 115.0 |90 | -30 - -
(Carbadox Antibiotic - | 261.0 [ 1220 [ 50 | 25 hydroxy acid__[Cholesterol reducer | - | 435.0 | 319.0 | 60 | -24 ] ;]
antibiotic - [321.0 [ 1520 | -50 | -25 (Corticoid + 39303731 [ 41 [13 Caffeine R
Antibiotic + | 479.0 | 4440 | 40 | 25 (Corticoid + (43104133 | 6 |15 s = =i = = = e
Ciprofloxacin Antibiotic + [ 332.0 | 3140 | 40 | 30 | [Cortisone (Corticoid + |3610| 1631 | 26 | 31 - -
i Antibiotic + | 4450 | 4280 | 40 | 25 (Corticoid + (39313731 |41 |13 ] F T
Antibiotic + | 3600 | 342.0 | 40 | 30 (Corticoid - [267.0] 251.0 [ 50| -35 Erithromycin ‘: - H . ‘
Erythromycin Antibiotic + [ 734.0 | 1580 | 40 | 32 | Hydrocortisone (Corticoid + (36293272 |31 | 29 - - — : = - - -
Lasalocid A Antibiotic - | 589.0 | 2350 | 50 | -45 i (Corticoid + 3609|3431 |11 | 15 - -
LLincomycin Antibiotic + [ 407.0 | 126.0 | 40 | 32 | prednisone (Corticoid + [3589 3130 |21 | 17 o ‘: J
i Antibiotic + | 477.0 | 460.0 | 40 | 35 | prBS Desinfe - [299.0| 80.0 |50 -45 0 ] -
[Monensin sodium Antibiotic + | 694.0 | 676.0 | 40 | 40 | PFOA Desinfectant - [413.0] 1690 [-50 | -25 = e = = S R
Norfloxacin Antibiotic + 3200 | 302.0 | 40 | 25 | pFos D - [499.0] 80.0 [-50]-75 . -
i Antibiotic + | 461.0 | 426.0 | 40 | 22 | Bisphenol A Endocrine disruptor 2270[ 2120 [s0 [ 28] . ]
Penicillin Antibiotic + 3350 | 1760 | 40 | 25 Fibrate drug - [3600 [ 2740 [ 50| -25 ar bt ]
Antibiotic + | 8380 | 158.0 | 40 | 40 | [Cemfibrozil Fibrate drug 249.0 | 121.0 |45 | 28 = > S - S
idazine _Antibiotic + | 2850 | 156.0 | 40 | 20 | [Clofibricacid Fibrate drug - [213.0] 1270 |50 |20 B
sodium ___Antibiotic - | 249.0 [ 1850 [ 50 | 25 ibrozi Fibrate drug - [249.0[ 1210 [-50 | -15 EDDP : ) ‘
Antibiotic + 3110 | 156.0 | 40 | 30 | Atrazine Herbicide + |2160| 1740 | 71 | 27 Bl -
ntibiotic + ] 265.0 | 156.0 | 40 | 23 | Linuron Herbicide + [249.0 | 160.0 | 61 | 27 - 3 - - a m— T —
Antibiotic + | 279.0 | 186.0 | 40 | 23 | [17-a-Ethynyl Estradiol ormone - [295.0 | 145.0 [ -50 | -50 - T T
ntibiotic + [ 2710 | 156.0 | 40 | 20 | [17-B-Estradiol ormone - [271.0] 1450 | 65 | -52 P ol ;]
Antibiotic + [ 2540 [ 156.0 | 51 | 23 | [19- 297.0| 269.0 | 50 | 35 B! T N S o
ntibiotic + ] 256.0 | 156.0 | 40 | 20 | Equilin - |267.0 [ 143.0 | -50 [ -45 g i . R
Antibiotic + | 4450 | 410.0 | 40 | 22 | Esterone 269.0 | 145.0 | 50 | -50 ; T T
[Triclosan Antibiotic - | 287.0 | 350 [-45|-38| striol - |287.0] 1710 [ 50 | 50 Ibuprofen ‘;
Antibiotic + [ 2910 | 2610 | 81| 37 + (3150 1090 [ 40 | 30 pEra— - R I N —__—wwww.
fTylosin Antibiotic + | 9160 | 174.0 | 40 | 50 | [p-acetylmorphine + 3284 1650 | 90 | 80
Virginiamycin M1 Antibiotic - | 5240 | 2450 | 50 | 25 | JAcetylcodeine + (34222252 [131] 37 E
Warfarin - [ 307.0 [ 1610 [ 50 | 25 + (1361 909 |46 | 15 Prog e E =
rﬁuuxenne Antidepressive + 3100 | 440 | 51 | 37 | [Cocaethylene + [3184 1960 | 70 | 30 p I I S S S s I —
I ntidepressive + [ 2960 | 134.0 | 31 | 11 | Cocaine + [304.4 1820 | 70 | 30 _
lc ntiepileptic + [ 237.0 | 1940 | 31 | 25 | Codeine + [3001 | 2151 [151] 37 F E
[Dilantin + [ 253.0 [ 182.0 [ 66 | 29 | [EDDP + [278.2[ 2341 [ 26 | 43 Gemfibrozil B
Diclofenac - [294.0 | 250.0 | -25 | -18 | [Ephedrine + |166.2 | 1480 | 40 | 20 p E— I [ 1o a e e
Flunisolide + [ 4350 | 3211 | 6 | 19 | Heroin + [3704 | 2680 | 70 | 50
acetonide + [ 4531 [ 4132 |11 [ 17 | [SD + [324.4 2080 | 70 | 40 ] E
lbuprofen - [ 2050 | 161.0 [-40 [ -6 | MDMA + (1943 163.0 [ 50 [ 20 Ketoprofen ‘3 H ‘
- [ 356.0 [ 3120 [-50 | -15 + (3102|2652 [ 41 [ 17 - % ” 2 - - al = = =" = = = = = =
Ketoprofen + | 2550 | 1050 | 40 | 20 + 1502 | 910 |50 | 30 .
Naproxen + [ 231.0 | 1850 | 40 | 20 | Morphine + 2863 1520 | 90 | 75 - A ‘; H J
iamcil +[391.2 | 3750 | 46 | 15 | |Nor-LSD + [3104 | 193.0 | 60 | 40 1 Y gplol | - ) .
acetonide + | 4350 | 4151 | 6 | 15 | Nor-THC - 3435 2995 [-100] 35 E : — — - = —
+ | 4110 [ 1100 | 76 | 69 | [OH-LSD + [3564 | 237.0 | 50 | 35 - = =
Acebutolol Beta blocker + 3370 | 1162 | 21 | 29 | OH-THC - 32953112 [-70 |25 :
Alprenolol [Beta blocker + | 2499 | 1162 | 16 | 23 | [THC + 31501930 | 50 | 35 Methadone i J“ Tl J
Jatenolol Beta blocker + | 267.0 | 1450 | 61 | 37 | jp9-THC - |3135 | 2451 [ -70 | -40 = = = = = = = = - LS - — - -
Bisoprolol Beta blocker + 3261 1162 |21 25 + (2903 1680 | 80 | 35 - = =
/Beta blocker + | 2680 | 1163 | 21 | 23 | [Morphine 3-3-D-glucuron. |+ [462.5| 286.0 | 80 | 45 Diclofenac ‘: H ‘
INadolol Beta blocker + [ 310.1 | 2541 | 21 | 23 | Morphine 6-4-D-glucuron. + |4626 | 2860 | 80 | 45 ] | b R
lPindolol /Beta blocker + | 2489 [ 1162 | 16 | 23 | [THC-COOH + (34533273 | 60 | 19 e R e e —
Propranolol Beta blocker + [ 2599 | 1163 | 16 | 23 | (affeine + 1951 1382 |41 | 27

Antibiotics, anti-inflammatory, analgesics, licit and illicit drugs, among other are included in the list (Table IV). In the figure above, spectra of several compounds of the method (the most common appeared in the samples are shown
(left side), compared with the spectra coming from the commerecial library (on the right), showing all very good fit, over 80 %.

CONCLUSIONS

This job shows a very rapid and effective method using all the most of the features of a QqLIT system to get very good sensitivity and identification capabilities. Using MRM transition to quantitate and MS/MS spectrum obtained
with the Linear lon Trap for identification purposes is possible to work with a low resolution system and found unknown compounds from a pre-target list.
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