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Pharmaceuticals in water

Pharmaceuticals in water

® Can represent a threat to
aquatic species

® The fostering of antimicrobial
resistance genes

.

Analytical procedures

GC

Preferable for the analysis of
non-polar and volatile
compounds

Addition of a derivatization
step for the analysis of low
concentrations of
pharmaceuticals

Derivatization step can affect
the accuracy of the method,
because of the losses of
analytes that can occur.

e
Polar organic pollutants

Shorter analysis time,
necessary for monitoring
studies

The main drawback of HPLC
analysis of pharmaceuticals in
environmental samples is
matrix effects (the ion-
suppression phenomenon)

For the detection of the
analytes, tandem MS-MS is
increasingly being used,
replacing other detectors

Analytical procedures

® Recenttrend is focused toward the use of powerful
high resolution MS detectors like TOF and Orbitrap

® Hybrid high resolution mass spectrometers Q-TOF-
HRMS and Q-Orbitrap-HRMS allows the combination
of non-targeted screening in full scan mode and
targeted MS/MS analysis

Selected compounds
in the study

Analgesic (acetaminophen) .
Antidepressant (fluoxetine)

Anti-epileptic
(carbamazepine)

Veterinary sedative
(xylazine)

Anti-hypertensive (losartan,
valsartan)

B-blocker (atenolol,

metoprolol, propranolol) -

Antibiotics (ciprofloxacin,
azithromycin, erythromycin,
clarithromycin,
sulfamethoxazole,
trimethoprim)

Lipid regulator (atorvastatin,
simvastatin, pravastatin)

NSAIDs (ketoprofen,
naproxen, ibuprofen,
diclofenac)

CNS stimulant (caffeine)
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Sample preparation —
SPE optimization
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Sample preparation

Add 20 pL of 0.5 M Na,EDTA solution and 100 pL of
acetic acid to 200 mL of sample and agitate.

® Activate with 3 mL of methanol and 3 mL of deionized
water.

® Load the sample on column

© Dry the cartridge under vacuum for 10 min.

Elute sample with 6 mL of methanol.

Evaporate the elute to dryness under nitrogen stream at 40°C.

Reconstitute the sample in 100 pL of water/methanol
(80/20, v/v). ol

Orbitrap analyzer

Orbitrap\

analyzer
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Q-Exactive Orbitrap HRMS
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Resolution

UHPLC-Q-Orbitrap-MS
parameters

©  Column: Phenomenex®, Kinetex C18, 100 x 2,1 mm, 2.6 um
* Mobile phases: «A» 0.1 % formic acid in water, «B» methanol

® Analysis time: 10 min

* Polarity: +/—

*  Full MS/dd-MS?

® Full scan (125 to 800 m/z; 70,000 FWHM)
For confirmatory purpose:

* Parallel reaction monitoring, 17,500 FWHM

* Inclusion list with exact product ion mass, collision energies and expected RT
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Performance of the method
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Collection of samples

21 samples of untreated wastewaters
3 samples per day during 7 days (April 2016)

Central wastewater treatment plant “Daugavgriva” of
the Riga city.

Samples were collected in glass amber bottles and
kept at +4°C during transportation.

Once delivered to the laboratory, the samples were
filtered and extracted within 24 hrs.

Thank you
for your
attention!
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Analysis of wastewater samples
©  The concentration range for most of the
pharmaceuticals varied between 10-200 ng/L
o
*  The concentrations for caffeine and 210
acetaminophen were in low pg/L range, at 7-12 25
ug/Land 1.8-4.2 pg/L. 2080
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