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Table S1 SPE/MAE-UHPLC-QqQ - method performance (taken from Proctor et al., 2019 [1].

Analyte Internal Standard Inter-day 
instrumental 
performance

Influent
(ng L-1)

SPM
(ng g-1)

Class of Analyte

Prec. 
(%)

Acc. 
(%)

MDL MQL MDL MQL

Sulfasalazine Naproxen-d3 2.4 104.7 12.6 41.4 - -
Clarithromycin Methadone-d9 2.4 101.8 0.34 1.69 - -

Antibiotics and 
Antibacterial

Azithromycin Verapamil-d7 1.5 102.0 0.14 0.45 0.03 0.10
Trimethoprim Methamphetamine-d5 2.2 99.5 0.73 2.41 0.01 0.03
Sulfamethoxazole Benzoylecgonine-d8 2.4 96.0 0.72 2.38 0.02 0.08

Hypertension Valsartan Naproxen-d3 3.5 118.6 7.24 23.9 - -
Irbesartan Bisphenol A-d16 4.1 98.3 2.50 12.5 - -
Lisinopril Amphetamine-d5 7.2 95.2 3.25 32.5 0.04 0.43

NSAIDs Ibuprofena Ibuprofen-d3 2.3 94.2 0.19 0.93 0.005 0.02
Naproxen Naproxen-d3 2.5 98.3 6.29 31.5 0.05 0.25
Diclofenaca Naproxen-d3 4.5 91.8 0.67 2.22 0.02 0.06

Lipid regulator Bezafibrate Bezafibrate-d6 2.8 97.9 0.64 2.11 0.02 0.05
Atorvastatin Naproxen-d3 3.5 100.9 0.17 0.85 - -

Diabetes Metformin Metformin-d6 1.3 97.0 457.0* 1509* - -
Gliclazide Quetiapine-d8 2.8 95.3 0.22 1.09 - -
Sitagliptin Verapamil-d7 3.0 110.3 0.06 0.22 0.004 0.01

Beta-blocker Atenolol Atenolol-d7 2.3 96.8 0.71 2.35 0.01 0.05
Metoprolol Metoprolol-d7 2.0 96.1 0.28 1.40 0.01 0.03
Propranolol Propranolol-d7 1.0 106.2 0.68 2.25 0.01 0.04
Bisoprolol Sildenafil-d8 2.0 96.0 0.003 0.01 0.0001 0.0005

Various Buprenorphine Amitriptyline-d3 11.5 88.2 0.18 0.61 0.02 0.07
Antidepressants and 
metabolites

Venlafaxine Metoprolol-d7 1.7 90.5
0.37 1.83 0.01 0.03

Desmethylvenlafaxine Metoprolol-d7 2.1 102.3 0.85 2.79 0.01 0.05
Fluoxetine Fluoxetine-d5 1.8 98.3 0.50 2.52 0.005 0.02
Norfluoxetinea Fluoxetine-d5 3.1 103.1 0.42 2.12 0.004 0.02
Mirtazapine Mirtazapine-d3 2.7 97.6 0.39 1.94 0.01 0.03
Citalopram Citalopram-d6 2.6 101.8 1.24 12.4 0.02 0.24
Desmethylcitalopram Citalopram-d6 3.0 103.4 0.31 1.54 0.01 0.03
Amitriptyline Amitriptyline-d3 2.4 96.8 0.30 1.02 0.02 0.07
Nortriptyline Nortriptyline-d3 3.1 92.9 0.61 2.03 0.03 0.10
Norsertraline Norsertraline-d4 11.0 91.8 1.07 3.58 0.09 0.28

Anti-epileptic Carbamazepine Carbamazepine-13C6 1.6 92.7 0.27 1.37 0.01 0.03
Carbamazepine 10,11-
epoxide

Carbamazepine-13C6 2.1 89.9
0.53 1.76 - -

10,11-Dihydro -10-
hydroxycarbamazepine

Carbamazepine-13C6 5.6 93.8
0.99 9.94 0.02 0.25

Calcium-channel 
blocker

Diltiazem Carbamazepine-13C6 2.3 93.6
0.27 2.68 - -

Hypnotic Temazepam Temazepam-d5 1.6 97.9 0.18 0.92 0.01 0.04
Oxazepam Oxazepam-d5 3.4 94.3 0.20 0.66 - -

Lifestyle Chemicals Caffeine Cotinine-d3 2.8 100.4 121* 581* - -
Cotinine Cotinine-d3 1.5 98.8 0.27 1.34 0.005 0.02
1,7-dimethylxanthinea Cotinine-d3 9.9 94.9 560* 2165* - -

GUD/ED Sildenafil Sildenafil-d8 3.0 99.1 0.01 0.05 0.001 0.003
Anticancer Capecitabine Metazachlor-d6 2.8 89.7 0.002 0.01 0.001 0.003

1Author for correspondence: B Kasprzyk-Hordern@bath.ac.uk



Figure S1. SPE/MAE-UHPLC-QqQ – schematic overview.



Table S2. Daily loads of studied pharmaceuticals in wastewater influent (data supporting Figs 2-5).
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128764.8

92165.5
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Table S3. Daily loads of studied pharmaceuticals (with suspected direct disposal) in wastewater influent and 
effluent (data supporting Fig 6).
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11.2

19.9

30.5

1.5

3.2

9.8

51.1

123.0

642.2

546.1

322.0

298.9

446.4

440.7

±SD

11.2

149.6

42.7

1.5

3.2

59.8

165.2
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We

Thur
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1606.7

5162.3

4850.7

1421.9

1184.3

1307.9

1009.8

±SD

59.3

135.9

2.0

67.6

160.8

96.2

108.9

383.1

419.6

449.2

507.0

417.3

376.1

383.7

±SD

26.6

5.9

19.8

53.2

1.6

57.3

25.8

383.1

419.6

918.1

1024.7

417.3

376.1

383.7

±SD

26.6

5.9

19.8

53.2

1.6

57.3

25.8
* Estimated by adding daily loads in wastewater effluent to loads already present in the river water upstread from a WWTP discharge point.


