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Pharmaceuticals, personal care products,

endocrine disrupting compounds

eRespond to increased public concern over
pharmaceuticals, personal care products, and
endocrine disrupting compounds that appear in
water supplies.

eDevelop a reliable, rapid extraction and
analytic protocol for PCPP screening in various
aqueous matrices.




Matrix Challenges

eAnalytes found in trace amounts

eDrinking water vs. waste water

e arge number of trace chemicals in
samples




Targeted Sources

—Sewage and sewage treatment plants
—Agricultural runoff

—Chemical and pharmaceutical manufacturing
—Hospital effluents

—Landfills




Sample Pretreatment

Chlorinated samples must be dechlorinated with sodium
thiosulfate.

Wastewater samples may contain biocide.
Acid preserved samples.

Sample volume measured.
— 100 milliliters to 2 liters

pH 2 or neutral — only required with larger compound lists.
Samples spiked with 13C or deuterated labeled analogs.




SPE cartridges used

e Waters HLB — 200 mg, 500 mg, 1 g.

e FMS PAH

e IE — For polar analytes (such as antibiotics)




Extraction Procedure

Wash cartridge with dichloromethane, purge with N,.

Condition with methanol, water.

Load sample under positive or negative pressure.
Rinse cartridge with water, 5% methanol.

Dry cartridge with N, for 25 - 35 minutes.

Elute with methanol, soak 3 min., second elute.
Elute with 3:7 dichloromethane — methanol.

N, purge eluate to fraction.
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Turbo SPE
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Fluid Management Systems

e Fluidic are visible in programming mode.
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VS Econo SPE
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Econo SPE

Management Systems

SPE-Econo Trace System
Plumbing Diagram
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SuperVap Concentration

e System pre-heated to 35 ©C.

e Samples evaporated at 35 °C under 10 PSI Nitrogen.

e Evaporator tube walls rinsed with methanol as volume is
reduced to ~2 ml.

o ~1 ml Extract transferred to autosampler vial, evaporated
to 250 ul in SuperVap Vial Evaporator (T = 25 ©C).

eRecovery standard added, volume sample to 0.5 or 1 ml.
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Glass Evaporation tube




Analytical Instrument

e Waters Acquity UPLC H-Class
— Waters BEH C,3 100 x 2.1 mm, 1.7 um

e Waters Xevo TQD mass spectrometer
— MRM detection




a) Naproxen
b) Estrone

c) TCPAA-L
d) Ibuprofen
e) Gemfibrozil

f) Triclosan




Analytical Profile ESI+

10ng CS-10 Toxic Report Trace Analysis Laboratory

1 acetaminophen

2 cimetidine

3 caffeine

4 trimethoprim

5 atrazine

6 ciprofloxacin

7 primidone

8 sulfamethoxazole

9 propanolol

10 carbamazepine

11 diltiazem

12 13C atrazine

13 fluoxetine

14 naproxen
“5Swarfarin
-16.-diclofenac - M J\

17 atorvastatin -
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Transition Events

Transition

Internal standard

+ + 4+ + + + 4+ + + + + + + + + o+

152.01>109.98
253.11>116.96
195.02>138.01
291.22>230.2
332.09>288.15
219.14>162.27
254.09>155.89
260.24>116.33
237.33>194.18
415.35>370.08
219.18>177.07

310.25>148.14
231.11>184.94
309.24>162.95
296.21>215
559.18>440.24

229.11>184.86
269.12>144.91

249.17>120.91
258.83>200.74
288.88>35.15

13C2-15N-Acetaminophen
13C2-15N-Acetaminophen

13C3-Caffeine
13C3-Trimethoprim

13C3-15N-Ciprofloxacin
13C3-Sulfamethoxazole
13C3-Sulfamethoxazole
13C3-Sulfamethoxazole

D10-Carbamazepine
D10-Carbamazepine
n/a

13C- D3-Naproxen
13C- D3-Naproxen
Ds-Warfarin
Ds-Warfarin
Ds-Warfarin

13C- D3-Naproxen
13C,-Estrone
D¢-Gemfibrozil
n/a
Dg-Gemfibrozil

Analyte Class Elution time ESI +/-
Acetaminophen Analgesic 2.85
Cimetidine Antihistamine 3.07
Caffeine CNS stimulant 3.86
Trimethoprim Antibiotic 4.43
Ciprofloxacin Antibacterial 4.69
Primidone Anticonvulsant 5.14
Sulfamethoxazole  Antibiotic 5.31
Propanolol Beta blocker 6.68
Carbamazepine Mood stabilizer 7.27
Diltiazem Ca channel blocker 7.31
13C-Atrazine Recovery std 7.43
Fluoxetine SSRI 8.17
Naproxen NSAID 8.48
Warfarin Anticoagulant 8.76
Diclofenac NSAID 9.22
Atorvastatin Statin 9.46
sy gy Naproxen NSAID 5.17
Sy Estrone Sex hormone 6.15
Gemfibrozil Fibrate 6.92
TCPAA-L Recovery std 6.38
\Triclosan Disinfectant 7.11
v‘/
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Analyte

Actaminophen
Atorvastatin
Caffeine
Carbamazepine
Ciprofloxacin
Diltiazem
Estrone
Fluoxetine
Gemfibrozil
Naproxen (ESI+)
Naproxen (ESI-)
Primidone
Propanolol
Sulfamethoxazole
Trimethoprim
Warfarin

Analytical Results

RSD

% Recovery

101.7
66.9
94.1
96.4

112.8

105.7

111.3
99.8
97.7
84.4
97.6

102.4
96.8
99.0
94.6

101.5

14.0
13.5
12.3
12.2
7.7
9.7
8.4
11.1
9.9
20.4
15.7
1.4
11.5
10.8
12.4



Summary

*The FMS Turbo and Econo SPE Systems can
deliver a rapid and efficient sample prep process
for the analysis of agueous samples from a
variety of matrices.

Paired with the Waters Acquity H-Class UPLC
and Xevo TQD mass spectrometer, a robust
screening method can be established achieving
trace level detection.




Flexibility

and Customization

*Alternate extractions protocols.

« SPE sorbent selection and protocols.

« Multiple column configuration for basic/
neutral and acidic analytes.

* EPA 1694 can be followed step by step.

« Can be used in methods using DCM,

MTBE.
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