Table S1. Literature summary of lifestyle biomarkers.
Class/ Family Parent Compound/Metabolite Acronym Excretion rate (%) References Stability in urine Stability in WW Detected in IWW References
Wit drugs S o Lot et ol 2010 STable T day o room temperature and for 14 days | Generaly low at 2-31°C over 1-3days, high ot -20°C or3 PV —
when stored at 2-8°C weeks. At pH 2. stable at 2°C and 20°C over 3 davs and -
4
29 (Castiglioni et al., 2013) Stable 1 day at room temperature and for 14 days | o1 (oo piity at neutral and low pH from -20°C to 31°C (McCall et al., 2016; Tang et al., 2014)
when stored at 2-8°C
Amphetamine RS AP s (Gracia-Lor et ol 2016) Stable T day a room temperature and for 14 days_ | Most studies found <103 transformation at 4 °C and 20°C (wCall et ., 2016, Tang et a1, 2014)
when stored at 2-8°C Up t0 24 h: one studv measured increase of 26-73% at 2°C
para-hydroxyamphetamine (R,S)-pOH-AMP 3 (Gracia-Lor et al., 2016) (McCall et al., 2016)
Benzoic acid (R,S)-benzoic acid 237 (Gracia-Lor et al., 2016) (McCall et al., 2016)
Hippuric acid (R,S)-hippuric acid 16.3 (Gracia-Lor et al., 2016) (McCall et al., 2016)
1-phenylpropan-2-one (RS)-1-phenylpropan-2-one 34 (Gracia-Lor et al., 2016) (McCall et al., 2016)
Norephedrine (R,S)-norephedrine 2.4 (Gracia-Lor et al., 2016) (McCall et al., 2016)
para-hydroxynoephedrine (RS)-pOH-norephedrine 04 (Gracia-Lor et al., 2016) (McCall et al., 2016)
(R,S)-METH 27 (Gracia-Lor et al., 2016) 4
Methamphetamine Stable 1 day at ':°m ‘(em’;e'flz‘";é"d for 14 days Stable for up to 24h at 4°C and 20°C v (EMCDDA, 2016; McCall et al., 2016; Tang et al., 2014)
S(+)-METH 209 (Gracia-Lor et al., 2016) when stored at 2-
(R,S)-AMP 27 (Gracia-Lor et al., 2016)
Amphetamine (McCall et al., 2016)
S(+)-AMP 9.9 (Gracia-Lor et al., 2016)
(R,S)-POH-METH 15 (Gracia-Lor et al., 2016)
para hy, (McCall et al., 2016)
S(+)-pOH-METH 107 (Gracia-Lor et al., 2016)
(R,S)-pOH-AMP 11 (Gracia-Lor et al., 2016)
para hydroxyamphetamine (McCall et al., 2016)
S(+)-pOH-AMP 03 (Gracia-Lor et al., 2016)
4
MDMA 25 (Gracia-Lor et al., 2016) Stable 1 day at room temperature and for 14 days Stable for up to 24h at 4°C and 20°C 4
when stored at 2-8°C
MDA 18 (Gracia-Lor et al., 2016) Stable 1 day at room temperature and for 14 days Stable for up to 24h at 4°C and 20°C v (EMCDDA, 2016; McCall et al., 2016; Tang et al., 2014)
when stored at 2-8°C
HMMA 18.2 (Gracia-Lor et al., 2016) 14 (Castrignano et al., 2016; McCall et al., 2016)
HMA 12 (Gracia-Lor et al., 2016) v (Castrignano et al., 2016)
HHMA 19 (Burgard et al., 2014)
THC 0.006 (Castiglioni and Gracia-Lor, 2016) In spiked unfiltered WW stored at -20 °C: 50% v (McCall et al., 2016)
over 7 davs and >90% after 123 davs
- ) Stable 1 day at room temperature and for 14 days |in WW at 4 °C and 20 °C over 72 h; high on SPE cartridges
- 0.5 -| v McCall et al., 2016; Tang et al., 2014
THC-COOH (Castiglioni and Gracia-Lor, 2016) when stored at 2-8°C over three weeks at -20 °C: hieh at -20 °C over 3.7.17.27. { 8 )
Lo S (Castgliont and Gracia-tor, 2016) Stable 1 day at room temperature and for 14 days | <20% transformation at pH 7.4, pH 2,10 °C and 20 Cin » (wCall et o, 2016, Tang et a1, 2014)
when stored at 2-8°C unfiltered WW
7 )
Heroin 3.0-500 (Burgard et al., 2014) Stable 1 day at room temperature and for 14 days Low stability between -20°C and 19°C 4 (Castrignano et al., 2016; McCall et al., 2016; Tang et al., 2014)
when stored at 2-8°C
6-Acetylmorphine 13 stiglioni and Gracia-Lor, 2016) Stable 1 day at ':""‘ te"‘zer:;“r: i"d for 14 days Low at 20°C, high at -20°C for up to 27 days v (Castrignand et al., 2016; McCall et al., 2016; Tang et al., 2014)
when stored at 2—-8%
) . ) Stable 1 day at room temperature and for 14 days | High stability at 4 °C in unfiltered WW over 24 h; <20% ” —
- . ] ., ] ., 2014,
Morphine 42 (Castiglioni and Gracia-Lor, 2016) when stored at 2.8°C fon at 20 °C over 3. 7. 17. 27 dave (Castrignano et al., 2016; McCall et al., 2016; Tang et al., 2014)
codome o (Castgliont and Gracia-tor, 2016) Stable 1 day at room temperature and for 14 days | High: In filtered/unfilteredWW <20% transformation over » (Castrignan et al., 2016, MeCall o o, 2016; Tang et a1, 2014)
when stored at 2-8°C 24 h at 4 °C. 19°C and room <10%
7 )
MDEA 19 (Castiglioni and Gracia-Lor, 2016) Stable 1 day at ':z?stz'r:’;ea'f;”'; E"d for 14 days Stable for up to 24h at 4°C and 20°C v (Castrignano et al., 2016; McCall et al., 2016; Tang et al., 2014)
w _go
Methadone 275 (Castiglioni and Gracia-Lor, 2016) Stable 1 day at room temperature and for 14 days | 20% difference at room temperature and 4 °C; may be v Castrignand et al., 2016; McCall et al., 2016; Tang et al., 2014)
when stored at 2-8°C brone to sorntion: >40% at -20 °C over 123
- ) Stable 1 day at room temperature and for 14 days | _ Less than 15% difference after 24 h; may be prone to ” —
-30.. - ., ; ., ] ., 2014]
EDDP 13-30.9 (Castiglioni and Gracia-Lor, 2016) when stored at 2.8°C <orotion: ca. 40% At 209C over 3. 7 and 123 Castrignano et al., 2016; McCall et al., 2016; Tang et al., 2014)
Ketamine 30 (Castiglioni and Gracia-Lor, 2016) stable 1 day at room temperature and for 14 days High: at 4°C and room temperature at WWpH and v Castrignand et al., 2016; McCall et al., 2016; Tang et al., 2014)
when stored at 2-8-C. acidified to H 4 and in milliQ water at 4 °C and room
2 d drc -
Norketamine 16 (Castiglioni and Gracia-Lor, 2016) Stable 1 day at room temperature and for 14 days | At 4°C.and room temperature at WWpH and acidified to 4 Castrignand et al., 2016; McCall et al., 2016; Tang et al., 2014)
when stored at 2:8°C oHa
Alcohol Ethanol EtOH (Wurst et al,, 2006) (Helander and Beck, 2005)
Ethyl glucuronide EtG 0.02 (Rodriguez-Alvarez et al., 2015) Degradation over the 18-hour incubation period and only 4 (Reid et al., 2011)
50% of the initial was oresent in the final
Ethyl sulfate EtS 0012 (Rodriguez-Alvarez et al., 2015) Little or no degradation in sewage effluent over a period v (Reid et al., 2011)
of 18 hour:
Tobacco Nicotine 13 (Castiglioni et al., 2015) Stable during 24 h storage at 4 °C and 20°C v (Castiglioni et al., 2015; Senta et al., 2015a)
Cotinine 30 (Castiglioni et al., 2015) Stable during 24 h storage at 4 °C and 20°C v (Castiglioni et al., 2015; Senta et al., 2015a)
trans-3-hydroxycotinine 44 (Castiglioni et al., 2015) Stable during 24 h storage at 4 °C and 20°C v (Castiglioni et al., 2015; Senta et al., 2015a)




Caffeine Caffeine (1,3,7-trimethylxanthine) 137X 1.2 (Garattini, 1993) Stable during 24 h storage at 4 °C and 20°C v (Senta et al., 2015a)
Paraxanthine (1,7-dimethylxanthine) 17X 6 (Garattini, 1993) Stable during 24 h storage at 4 °C and 20°C v (Senta et al., 2015a)
1-methylxanthine X 18 (Garattini, 1993) Stable during 24 h storage at 4 °C and 20°C 14 (Senta et al., 2015a)
7-methylxanthine 7x 7 (Garattini, 1993) Stable during 24 h storage at 4 °C and 20°C v (Senta et al., 2015a)
1-methyluric acid U 25 (Garattini, 1993)
1,7-dimethyluric acid 17U 6 (Garattini, 1993)

Theophylline (1,3-dimethylxanthine) 13X 1 (Garattini, 1993)

Theobromine (3,7-dimethylxanthine) 37X 2 (Garattini, 1993)

1,3-dimethyluric acid 13U 25 (Garattini, 1993)

3, 7-dimethyluric acid 37U 0.8 (Garattini, 1993)

3-methylxanthine 3X 3 (Garattini, 1993)

5-ac AFMU 15 (Garattini, 1993) Unstable in urine
NPS/Synthetic cannabinoids JWH-018

(Grigoryev et al., 2011; Hutter et al., 2013, 2012; Reid et al., 2014;

JWH-018 hydrox at N-alkyl chain Stable ar room temperature for 24 hours v
Wohlfarth et al.. 2013)

- ydrox. at indole group rigoryev etal., ; Hutter etal., , ; Wohlfarth et al.,
JWH-018 hydi t indol (Gri 1., 2011; H 1., 2013, 2012; Wohlfarth I., 2013)
JWH-018 carbox. at N-alkyl chain Stable ar room temperature for 24 hours (Grigoryev et al., 2011; Hutter et al,, 2013, 2012; Reid et al., 2014;

Wohlfarth et al.. 2013)
JWH-018 hydrox. at naphthyl (Grigoryev et al., 2011)
JWH-073
B (Grigoryev et al., 2011; Hutter et al., 2012; Reid et al., 2014; Sundstrom et
g 4 g fi
JWH-073 hydrox. at N-alkyl chain Unstable at room temperature for 24 hours L2013 Wohlfarth et al. 2013)
JWH-073 hydrox. at indole group (Hutter et al., 2012)
JWH-073 carbox. at N-alkyl chain Stable ar room temperature for 24 hours (Hutter et al,, 2012; Reid et al., 25142;;:;(15"0”1 etal,, 2013; Wohifarth et
JWH-081
JWH-081 hydrox. at N-alkyl chain (Hutter et al., 2012; Sundstrém et al., 2013; Wobhlfarth et al., 2013)
JWH-081 hydrox. at indole group (Hutter et al., 2012; Sundstrém et al., 2013)
JWH-081 hydrox. at naphthyl group (Hutter et al., 2012)
JWH-122 v (Borova et al., 2015)
JWH-122 hydrox. at N-alkyl chain Unstable at room temperature for 24 hours (Hutter etal, 2012; Jang et al., zgg;ge.d etal, 2014; Sundstrom et al.,
JWH-122 hydrox. at indole group (Hutter et al., 2012; Sundstrém et al., 2013)
JWH-122 hydrox. at naphthyl group (Hutter et al., 2012)
MAM-2201 carbox. at N-alkyl chain (Jang et al., 2014)
14

JWH-210

(Borova et al., 2015)

JWH-210 hydrox. at N-alkyl chain

(Hutter et al., 2012; Sundstrdm et al., 2013; Wohlfarth et al., 2013)

JWH-210 hydrox. at indole group

(Hutter et al., 2012; Sundstrém et al., 2013; Wobhlfarth et al., 2013)

JWH-210 hydrox. at naphthyl group

(Hutter et al., 2012)

JWH-210 carbox. at N-alkyl chain

(Jang et al., 2014)

JWH-250

JWH-250 hydrox. at N-alkyl chain

(Hutter et al., 2012; Sundstrém et al., 2013; Wohlfarth et al., 2013)

JWH-250 hydrox. at indole group

(Hutter et al., 2012; Sundstrdm et al., 2013; Wohlfarth et al., 2013)

JWH-250 hydrox. at phenyl group

(Hutter et al., 2012)

JWH-250 carbox. at N-alkyl chain

(Sundstrém et al., 2013; Wohlfarth et al., 2013)

RCS-4

RCS-4 hydrox. at N-alkyl chain

(Hutter et al., 2012; Wohlfarth et al., 2013)

RCS-4 hydrox. at indole group

(Hutter et al., 2012; Wohlfarth et al., 2013)

RCS-4 hydrox. at methoxyphenyl group

(Hutter et al., 2012; Wohlfarth et al., 2013)

RCS-4 carbox. at N-alkyl chain

(Wohlfarth et al., 2013)




AM-2201

(Hutter et al., 2013; Reid et al., 2014; Sundstrom et al., 2013; Wohlfarth et

|AM2201 hydrox. at N-alkyl chain Unstable at room temperature for 24 hours A 2013)
AM2201 hydrox. at indole group (Hutter et al., 2013; Sundstrém et al., 2013; Wohlfarth et al., 2013)
JWH-073 hydrox. at N-alkyl chain (Hutter et al., 2013)
JWH-073 carbox. at N-alkyl chain (Hutter et al., 2013)
MAM-2201
JWH-122 hydrox. at N-alkyl chain (Jang et al., 2014)
MAM-2201 hydrox. at N-alkyl chain (Jang et al., 2014)
MAM-2201 carbox. at N-alkyl chain (Jang et al., 2014)
NPS/Synthetic cathinones Methylone High stability (912 8 %Jat 4°C for 7days; medium stability v (Kinyua et al., 2015; Thai et al., 2016)

at-20°C (714 8 %)

High stability (88 £ 2 %) at 4°C for 7days; low stability at -

Flephedrone 20°C (48+ 14 %)

(Senta et al., 2015b)

High stability (94% 5 %)at 4°C for 7days; medium stability

Methedrone (Senta et al., 2015b)
at -20°C (85+ 13 %)
high stability (83%2 %) at 4°C for 7days; low stability at -
mephedrone 20°C 1574 13 %) (Senta et al., 2015b)
Butylone High stability (107£13 %) at 4°C for 7days; high stability at (Senta et o, 20156)
-20°C (104+ 31 %)
- - ity (8aT g . ——
4-Methylethcathinone MEC High stability (842 %) at 4°C for 7days; low stability at (senta et al, 20156)

20°C (60+ 16 %)

Medium stability (80+3 %) at 4°C for 7days; low stability

4-Ethylmethcathinone
at -20°C (58t 15 %)

(Senta et al., 2015b)

High stability (93£8 %) at 4°C for 7days; medium stability

MDPV At -20°C (79% 10 %) (Senta et al., 2015b)
NPS/Phenethylamines PMMA v (Kinyua et al., 2015)
PMA 4 (Kinyua et al., 2015; Tscharke et al., 2016)

4- fluoroamphetamine 4FA Medium stability (84+11 %)at 4°C for 7days; high stability (Senta et al., 2015b)

at-20°C (1274 3 %) ”

Medium stability (80410 %)at 4°C for 7days; low stability

4 2 5-dimethoxvbh 2612 ’

, at -20°C (562 6 %) (Senta et al., 2015b)
- —— " - -

4-10do-2,5-dimethoxyphenethylamine 21 Medium stability (64212 %Jat 4°C for 7days; low stability (senta et al., 2015b)

at-20°C (57+ 2 %)

4-Propylthio-2,5- Medium stability (74£10 %)at 4°C for 7days; low stability

2C-T-7 Senta et al., 2015b)
dimethoxyphenethylamine at -20°C (51 0.2 %) (Sentaetal, )
NPS/Piperazines BZP (Baker and Kasprzyk-Hordern, 2011; Chen et al., 2013; Tscharke et al.,
2016)
TFMPP (Baker and Kasprzyk-Hordern, 2011; Chen et al., 2013; Tscharke et al.,
2016)
NPS/Arylcycloalkylamines Methoxetamine 4 (Baz-Lomba et al., 2016; Kinyua et al., 2015)
NPS/Synthetic tryptamines 5 N.N-diisopropy i 5-MeO-DIPT (Kamata et al., 2006; Narimatsu et al., 2008)
5-hydroxy-N,N-diisopropyltryptamine 5-OH-DIPT

(Kamata et al., 2006; Narimatsu et al., 2008)

6-hydroxy-5-methoxy-N,N-diisopropyltrypta| ~ 6-OH- 5-MeO-DIPT (Kamata et al., 2006; Narimatsu et al., 2008)

5-methoxy-N-isopropyl- tr i 5-MeO-NIPT (Kamata et al., 2006; Narimatsu et al., 2008)
N,N-Diallyltryptamine DALT (Michely et al., 2015)
5-methoxy- DALT 5-MeO-DALT (Michely et al., 2015)

NPS/ Designer i i Cl

(Huppertz et al., 2015)

Deschloroetizolam (Huppertz et al., 2015)

Meclonazepam (Huppertz et al., 2015)

Flubromazolam (Huppertz et al., 2015; Moosmann et al., 2013)

OH-Flubromazepam (Huppertz et al., 2015; Moosmann et al., 2013)

Debrominated flubromazepa (Huppertz et al., 2015; Moosmann et al., 2013)

Debrominated-OH- flubromazepam

(Huppertz et al., 2015; Moosmann et al., 2013)
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Table S2.

Literature summary of exposure biomarkers from environment and food

Class/ Family Parent Compound/Metabolite Acronym Excretion rate (%) Stability in urine Stability in WW Detected in IWW Reference

Pesticides/Carbamates Carbofuran CFP (Yusa et al., 2015)
3-hydroxycarbofuran (Yusa et al., 2015)
Propoxur (Yusa et al., 2015)
2-isopropoxyphenol 2-IpP (Yusa et al., 2015)
Propineb (Yusa et al., 2015)
Propylenethiourea PETU (Vusa et al., 2015)
ethylene bisdithiocarbamates: mancozeb, (Yusa et al, 2015)
maneb. metiram. nabam. zineb
Ethylenethiourea ETU (Yusa et al., 2015)
Propoxur (Yusa et al., 2015)

Pesticides/Triazine and Chloroacetanilid|Atrazine ATZ 6% decrease at 4°C or frozen (Rousis et al., 2016; Yusa et al., 2015)
Desisopropyl atrazine DIA Small increase at 4°C (Rousis et al., 2016; Yusa et al., 2015)
Atrazine mercapturate ATZM Small increase at 4°C (Rousis et al., 2016; Yusa et al., 2015)
Hydroxiatrazine HA (Yusa et al., 2015)
Desethyl atrazine DEA (Yusa et al., 2015)
Desethylatrazine mercapturate DEAM (Yusa et al., 2015)
Diaminochloroatrazine DACT (Yusa et al., 2015)
Diaminochloroatrazine DACT (Yusa et al., 2015)
Acetochlor (Yusa et al., 2015)
|Acetochlormercapturate ACM (Yusa et al., 2015)
Alachlor (Yusa et al., 2015)
Alachlormercapturate ALM (Yusa et al., 2015)
Metalochlor (Yusa et al., 2015)
metolachlormercapturate MET (Yusa et al., 2015)
2-methyl-6-ethylaniline 2,6 EA (Yusa et al., 2015)
Terbuthylazine (Yusa et al., 2015)
Terbuthylazine desethy! DES Small increase at 4°C v (Rousis et al., 2016; Yusa et al., 2015)
Simazine (Yusa et al., 2015)
Desisopropyl atrazine (Yusa et al., 2015)
Di (Yusa et al., 2015)
Terbuthylazine (Yusa et al., 2015)
Desisopropyl atrazine (Yusa et al., 2015)
Diaminochloroatrazine (Yusa et al., 2015)
Propazine (Yusa et al., 2015)
Desisopropyl atrazine (Yusa et al., 2015)
Diaminochloroatrazine (Yusa et al., 2015)

Pesticides/Insect repellents n,n-diethyl-m-toluamide DEET (Yusa et al., 2015)
n,ndiethyl-3-hy. DHMB (Yusa et al., 2015)
3-(diethylcarbamoyl)benzoicacid DCBA (Yusa et al., 2015)

ici icotinoid insecticide:

6-chloronicotinic acid 6CN (Yusa et al., 2015)
Thiamethoxam
2-chloro-1,3-thiazole-5-carboxylic acid 2CTCA (Yusa et al., 2015)

Dinotefuran




3-furoic acid

Acetamiprid

n-desmethylacetamiprid

(Yusa et al., 2015)

Acetamiprid

5-(N-Acety!-.N-methy/ammomethy/)-z- 5-AMAM-2-CP

chloropvridine.

5-(N-acetylaminomethyl]-2-chloropyridine-2- AP

chloropvridine

2-chloropyridine-2-chloropyridine

Nitenpyram

6-chloronicotinic acid 6CN

Thiacloprid

6-chloronicotinic acid 6CN

Acetamiprid

6-chloronicotinic acid 6CN

Thiamethoxam

2-chloro-1,3-thiazole-5-carboxylic acid 2CTCA

Omethoate

Acephate

Methamidophos

Methyl parathion

Fenthion

Chlorpyrifos CPF (Rousis et al., 2016; Yusa et al., 2015)

Chlorpyrifos methyl CPF-MET (Rousis et al., 2016; Yusa et al., 2015)

3.5, 6-trichloro-2-pyridinol I (Nolan et al., 1984; Rousis et al.,
70 2016: Yusa et al.. 2015)

Malathion

Malathion monocarboxylic acid MMA v (Bouchard et al,, 2003; Rousis et al.,
36 2016)

Malathion dicarboxylic acid MDA (Bouchard et al., 2003; Rousis et al.,
9 20161

Diazinon

2-isopropyl-6-methyl-4-pyrimidinol IMPY 24% increase in room v (Rousis et al., 2016; Yusa et al., 2015)

Common alkyl phosphate metabolite

Diethyl phosphate DEP Stable at 4°C or -20°C v (Rousis et al., 2016; Yusa et al., 2015)

o,0-diethyl thiophosphate DETP Stable at 4°C or -20°C v (Rousis et al., 2016; Yusa et al., 2015)

Dimethyl phosphate DMP Stable at 4°C or -20°C v (Rousis et al., 2016; Yusa et al., 2015)

Dimethyl thiophosphate DMTP Stable at 4°C or -20°C v (Rousis et al., 2016; Yusa et al., 2015)

Dimethyldithiophosphate DMDTP (Yusa et al., 2015)

Parathion (Yusa et al., 2015)

p-Nitrophenol PNP (Yusa et al., 2015)

Pirimiphos methyl (Vusa et al., 2015)

2-Diethylamino-6-methyl-4-pyrimidinol DEAMPY (Yusa et al., 2015)

Coumaphos (Yusa et al., 2015)

3-Chloro-7-hydroxy-4 @ethy/coumarm (3 CMHC (Yusa et al., 2015)

Chloro-4- lliferone)

Azinphos-methyl (Vusa et al., 2015)

1,2,3-Benzotriazin-4-one BTA (Yusa et al., 2015)

Fenitrothion (Vusa et al., 2015)

3-Methyl-4-nitrophenol MNP (Yusa et al., 2015)




Pesticides/ Phenoxyacid herbicides 2,4-dichlorophenoxyacid 2,4D (Yusa et al., 2015)
2,4,5-trichlorophenoxyacetic acid 2,4,5-T (Yusa et al., 2015)
20 common pyrethroids
3-phenoxybenzoic acid 3-PBA (Barr, 2008; :::IS_i_S;]tlzllw 2016; Yusa
Permetrin, cypermetrin & cyflutrin
T e | o
Cyfluthrin
4-Fluoro-3-phenoxybenzoic acid 4-F-3-PBA 47 (Aylward et al., 2009)
Deltamethrin
cis-3-(2,2-Dibromovinyl)-2,2- ) DBCA 46 (sams and Jones, 2012)

acid
Allethrin
Chrysanthemumdicarboxylic acid (Vusa et al., 2015)
Bifenthrin
2-Methyl-3-phenylbenzoic acid MPA (Yusa et al., 2015)
Lambda-cyhalothrin
3—v{zrch!omr3,3,3—mﬂuompmpj1renvy/)rz,z— HCBA (Yusa et al., 2015)
boxvlic_acid
Esfenvalerate
s-Fenvalerate acid SFA (Yusa et al., 2015)

Pesticides/ Quaternary ammomium com|Paraquat PQ (Yusa et al., 2015)
Diquat [ite} (Vusa et al., 2015)

Pesticides/ Sulfonylurea herbicides Chlorsulfuron (Yusa et al., 2015)
Foramsulfuron (Yusa et al., 2015)
Halosulfuron methyl (Yusa et al., 2015)
Mesosulfuron (Yusa et al., 2015)
Nicosulfuron (Yusa et al., 2015)
Oxasulfuron (Yusa et al., 2015)
Triasulfuron (Yusa et al., 2015)

Other pesticides Thiabendazole (Yusa et al., 2015)
5-hydroxythiabendazole (Yusa et al., 2015)
Chlormequat (chlorocholine chloride) ccc (Vusa et al., 2015)
Diuron (Yusa et al., 2015)
3,4-dichloroaniline 3,4-DCA (Yusa et al., 2015)
Linuron (Yusa et al., 2015)
3,4-dichloroaniline 3,4-DCA (Yusa et al., 2015)
Neburon (Yusa et al., 2015)
3,4-dichloroaniline 3,4-DCA (Yusa et al., 2015)
Prorpanil (Yusa et al., 2015)
3,4-dichloroaniline 3,4-DCA (Yusa et al., 2015)
Vinclozolin (Yusa et al., 2015)
3,5-dichloroaniline 3,5-DCA (Yusa et al., 2015)
Iprodione (Yusa et al., 2015)
3,5-dichloroaniline 3,5-DCA (Yusa et al., 2015)
Procymidone (Yusa et al., 2015)
3,5-dichloroaniline 3,5-DCA (Yusa et al., 2015)

Chozolinate

(Yusa et al., 2015)




3,5-dichloroaniline 3,5-DCA (Yusa et al., 2015)
Mycotoxins Aflatoxin M1 AFM1 (Fromme et al., 2016)
Ochratoxin A OTA (Fromme et al., 2016)
Deoxynivalenol (Fromme et al., 2016)
3-Acetyldeoxynivalenol 3-AcDON
Nivalenol NIV (Fromme et al., 2016)
Fumonisin B1 FB1 (Fromme et al., 2016)
Jearalenone Zon (Fromme et al., 2016; Lagana et al.,
2004)
Beauvericin BEA
Parabens All parabens
4-hydroxybenzoic acid (Moos et al., 2015)
Methylparaben
Methylparaben sulphate 10.6 (Moos et al., 2015)
Methylparaben glucuronide 5.1 (Moos et al., 2015)
Ethylparaben
Ethylparaben glucuronide (Abbas et al., 2010)
Propylparaben
Propylparaben sulphate 43 (Ye et al., 2006)
Propylparaben glucuronide 55 (Ye etal., 2006)
n-Butylparaben
3-0H-n-Butylparaben 58 mf‘,"’”;:jzz;"ﬂ:; (Moos et al., 2015)
n-Butylparaben sulphate 0.7 (Moos et al., 2015)
n-Butylparaben glucuronide 49 (Moos et al., 2015)
Iso-Butylparaben
| 2-OH-iso-Butylparaben 15.8 (of Whai:z :;?;ﬂ; (Moos et al., 2015)
Iso-Butylparaben sulphate 0.8 (Moos et al., 2015)
Iso-Butylparaben 6 (Moos et al., 2015)
Benzylparaben
Benzylparaben glucuronide (Abbas et al., 2010)
UV-filters Benzophenone-3
Benzophenone-3-sulphate 6 (Ye et al., 2006)
Benzophenone-3-glucuronide 84.6 (Ye et al., 2006)
3-(4-Methylbenzylidene)camphor
3-(4-carboxybenzylidene)camphor 0.07-0.1 (Schauer et al., 2006)
Plasticizers DINCH
MINCH (Fromme et al., 2016)
OH-MINCH (Fromme et al., 2016)
cx-MINCH (Fromme et al., 2016)
oxo-MINCH (Fromme et al., 2016)
DEHA 6.0-12.0 (Loftus et al., 1993)
2-ethylhexanoic acid EHA
Dimethyl phthalate DMP (Frederiksen et al., 2007)
Monomethyl phthalate MMP (Frederiksen et al., 2007)
Diethyl phthalate DEP (Frederiksen et al., 2007)
Monoethyl phthalate MEP

(Frederiksen et al., 2007)




Di-n-butylphthalate D8P (Frederiksen et al., 2007)
Mono-n-butyl phthalate MBP (Frederiksen et al., 2007; Silva et al.,
2007\
mono(é-hycrorybutyl) shthalate ViHBP 92 (Frederiksen et:{\{{ﬁz\om; Silva etal,,
Di(2-ethylhexyl) phthalate DEHP
Mono(2-ethylhexyl) phthalate MEHP (Frederiksen j: a‘;ﬂf‘:?” Herrera et
Mono(2-ethyl-5-hydroxyhexyl) phthalate MEHHP or 50H-MEHP (Frederiksen i: a‘;n 32?7‘ Herrero et
Mono(2-ethyl-5-oxohexyl) phthalate MEOHP or Soxo-MEHP (Frederiksen j: a‘;ﬂf‘:?” Herrero et
Mono(2-ethyl-5-carboxypentyl) phthalate MECPP or 5cx-MEPP (Frederiksen i: a‘;n 32?7‘ Herrero et
Mono(2-carboxy-hexyl) phthalate MCMHP or 2cx-MMHP (Frederiksen e‘:{i'{f\“m? Guoetal.,
Flame retardants Organophosphate flame retardants (PFRs)
Bis(2-chloroethyl) phosphate BCEP (Van den Eede et al., 2015)
Bis(1-chloro-2-propyl) phosphate BCIPP (Van den Eede et al., 2015)
Bis(1,3-dichloro-2-propyl) phosphate BOCIPP (Van den Eede et al., 2015)
Bis(2-butoxyethyl) phosphate BBOEP (Van den Eede et al., 2015)
Bis( 3*hydroxy2 HO-TBOEP (Van den Eede et al., 2015)
2 bis(2 BBOEHEP (Van den Eede et al., 2015)
Dibutyl phosphate o8P (Van den Eede et al., 2015)
Diphenyl phosphate DPHP (Van den Eede et al., 2015)
4-hydroxyphenyl diphenyl phosphate HO-TPHP (Van den Eede et al., 2015)
4-hydroxyphenyl diphenyl phosphate HO-TPHP (Van den Eede et al., 2015)
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Table 3.

Literature summary of health biomarkers

Class/ Family Parent Compound/Metabolite Excretion rate (%) Reference Stability in urine Stability in WW Detected in IWW Reference
Antibiotics/ Penicillins 30-70 (Petrie et al., 2015) (Mutiyar and Mittal, 2013)
|Amoxicillin v
80-90 (Hirsch et al., 1999)
Ampicillin 30-60 (Hirsch et al., 1999)
Penicillin V ~40 (Hirsch et al., 1999)
Oxacillin ~40 (Hirsch et al., 1999)
Penicillin G 50-70 (Hirsch et al., 1999) v (Gulkowska et al., 2008)
Dicloxacillin ~65
Antibiotics/Macrolides-lincosamides 5 (Petrie et al., 2015) (Jelicetal., 2012)
Erythromycin v
>60 (Hirsch et al., 1999)
Clarithromycin 560 (Hirsch et al., 1999) v (Gracia-Lor et al., 2012b; Jelic et al.,
2012)
Roxithromycin >60 (Hirsch et al., 1999) v (Gros et al., 2010)
Metronidazole 20 (Petrie et al., 2015) v (Kasprzyk-Hordern et al., 2009)
Azithromycin v (Gros et al., 2010)
Antibiotics/Quinolones Ofloxacin 65-80 (Petrie et al., 2015) v (Gracia-Lor et al., 2012b)
Norfloxacin v (Gracia-Lor et al., 2012b; Jelic et al.,
2012)
Gracia-Lor et al., 2012; Jelic et al.,
: . v ) ; )
Ciprofloxacin 2012)
8-12 (Petrie et al., 2015) (Kasprzyk-Hordern et al., 2009)
Chloramphenicol v
5-10
And Tr 30 (Petrie et al., 2015) . (Leung et al., 2012)
Sulfamethoxazole ~15 (Hirsch et al., 1999) (Gracia-Lor et al., 2012b; Jelic et al.,
” 2012: Kasorzvk-Hordern et al.. 2009)
Sulfapyridine <10 (Petrie et al., 2015) (Petrie et al., 2015)
Sulfasalazine 15 (Petrie et al., 2015) (Petrie et al., 2015)
Sulfathiazole v (Gracia-Lor et al., 2012b)
80 (Petrie et al., 2015) (Verlicchi et al., 2014)
Trimethoprim v
~60 (Hirsch et al., 1999)
Antibiotics/Tetracyclines 30 (Petrie et al., 2015)
Oxytetracycline v
>80 (Hirsch et al., 1999) (Gros et al., 2010)
Chlortetracyline >70 (Hirsch et al., 1999) (Yang et al., 2005)
Tetracycline 80-90 (Hirsch etal,, 1999; (Gros et al., 2010; Yang et al., 2005)
Kiihne et al.. 2000
Minocycline ~60 (Hirsch et al., 1999) (Verlicchi et al., 2014)
Doxycycline >70 (Hirsch et al., 1999) v (Verlicchietal., 2014; Yang et .,
Pharmaceuticals . 54 (Riva et al., 2015) (Gracia-Lor et al., 2012b; O’Brien et
Acetaminophen (paracetamol) v . 2014; Riva et al. 2015
20 (Petrie et al., 2015) al., 2014; Riva et al, 2015)
Acetylsalicylic acid
Salicylic acid v (O'Brien et al., 2014)
Allopurinol
Oxypurinol 80 (Funke et al., 2015)
82 (Riva et al., 2015) v
Atenolol
50 (Petrie et al., 2015)
40 (Huschek et al., 2004) v
Carbamazepine s (Clara et al., 2004; Petrie v (Dickenson et al., 2011; Dsikowitzky.

etal..2015)

et al.. 2004: Gasser et al.. 2010:

Carbamazepine-10,11-epoxide

(Kahle et al., 2009)




Clindamycine

(ljemba, 2006)

Clofibrate (Dsikowitzky et al., 2004)
Clofibric acid
Codeine 64-70 (Petrie et al., 2015) v (Terzic et al., 2010)
Etofibrate (Dsikowitzky et al., 2004)
Clofibric acid
Etofyllinclofibrate (Dsikowitzky et al., 2004)
Clofibric acid
Codeine 64-70 (Petrie et al., 2015) v (Bruno et al., 2014; Dickenson et al.,
2011)
Codeine-6-glucuronide
Norcodeine 10-20 (Petrie et al., 2015)
Crotamiton (Nakada et al., 2008)
Diatrizoic acid (Scheurer et al., 2011)
Diclofenac 61 (Riva et al,, 2015) (Dickenson et a‘”, 2011; Gracia-Lor et
al.. 2012b: Riva et al.. 2015)

Dilantin (Dickenson et al., 2011)
Diltiazem 2-4 (Petrie et al., 2015)
Diphenhydramine (Dickenson et al., 2011)

1725 (Brocks et al, 2003) (Dickenson et al., 2011; Petrie et al.,
Fluoxetine v 2016)

11 (Petrie et al., 2015)
Norfluoxetine v (Petrie et al., 2016)
78 (Riva et al., 2015) (O’Brien et al., 2014; Riva et al., 2015)

Furosemide v

Little (Petrie et al., 2015)
Gabapentin 78.5 (Baselt, 2004) v (Baselt, 2004; O’Brien et al., 2014)
Gemfibrozil 76 (Huschek et al., 2004) (Dickenson et al., 2011; Huschek et

al.. 2004)
Hydrochlorothiazide 82 (Lienert et al., 2007) v (Lienert et a., ;gfz; O'Brienetal.,
ydrocodone v (Castrignano et al., 2016; Dickenson
etal.. 2011)

. v (Dickenson et al., 2011; Gracia-Lor et
buprofen 2 (Riva et al., 2015) al. 2012b: O'Brien et al.. 2014: Riva et,
ropromide 9 (Huschek et L., 2004) ./ (Dsikowitzky et al,, 2004; Huschek et

al.. 2004: O'Brien et al.. 2014)
Meprobamate (Dickenson et al., 2011)
Metamizole/ dipyrone
4-methylaminoantipyrine
4-aminoantipyrine (Ibanez et al., 2012)
4-formylaminoantipyrine (Ibanez et al., 2012)
| 4-acetylaminoantipyrine (Ibanez et al., 2012)
510 (Huschek et al,, 2004) (Dickenson et Ia\‘,zgg‘ll.ll; Huschek et
Metoprolol al..
10-30 (Petrie et al., 2015)

70 (Riva et al., 2015) 1Dickenst?n z'et ?“‘ 2011; Gracié-L»or et
Naproxen v al.. 2012a: O'Brien et al.. 2014: Riva et

<1 (Petrie et al., 2015)
Nifedipine
Dehydronifedipine
Primidone (Dickenson et al., 2011; Kahle et al.,

2009)
(Dickenson et al., 2011; Fono and
Propranolol
Sedlak. 2005)
Propyphenazone 1 (Huschek et al., 2004) (Dsikowitzky et al., 2004; Huschek et
al.. 2004)

Sulfapyridine (Dickenson et al., 2011)
Metformin 79 (Riva et al., 2015)




Venlafaxine 4.7 (Howell et al., 1993) v (Howell et al., 1993)
Valsartan 80 (Petrie et al., 2015)
Benzodiazepines Alprazolam 68 v (Borova et al., 2014; Fernandez et al.,
. 2014: Racamonde et al.. 2014)
-hydroxy-alprazolam
Bromazepam 6.8 v (Borova et al., 2014; Fernandez et al.,
b 2014)
Chlordiazepoxide 6.9 (Baker et al., 2014) 144 (Baker et al., 2014)
Demoxepam
Nordazepam
Clobazam v (Borova et al., 2014)
Clonazepam
7-aminoclonazepam (Herrero et al., 2015)
Clorazepate
Demoxepam
Nordazepam
1 (Smith-Kielland et al., (Borova et al., 2014; Castrignano et
Diazepam 2001) <-6.8° 3 v al.. 2016: Herrero et al.. 2015: Kosiek
Trace (Petrie et al., 2015)
oxozepam = oo e B (Baker et al.,, 2014; Borova et al.,
b ’ 2014: Castrienans et al.. 2016:
Nordazepam
Flunitrazepam <-6.8"
7-aminoflunitrazepam <-6.8°
Flurazepam <6.8°
2-hydroxy-ethyl flurazepam
Lorazepam v (Borova et al., 2014; Castrignano et
al.. 2016: Fernandez et al.. 2014:
Lormetazepam (Fernandez et al., 2014; Racamonde
etal..2014)
Medazepam
Nordazepam
Midazolam <6.8° v (Borova et al., 2014)
Nitrazepam 12 (Baker et al., 2014) 619 v (Baker etal., zugﬁsmg"a"b etal,
7-aminonitrazepam 37,2 (Baker et al., 2014) 298 v (Baker etal., 20;‘;‘1 cﬁ?“”g"a"" etal,
Nordazepam — . 56 v (Baker et al., 2014; Borova et al.,
b ' 2014: Castrignand et al.. 2016:
Pinazepam
Nordazepam
Prazepam v
Nordazepam
Baker et al., 2014; Borova et al.,
Temazepam 75 i ., -6.8° 19,4 v ( ’ . 4
rep (Petrie et al, 2015) <68 2014: Castrienand et al.. 2016:
oxazepam 3 . 24 (Baker et al., 2014; Borova et al.,
had ’ 2014: Hummel et al.. 2006: Kosiek et
Tetrazepam v (Fernéndez et al., 2014)
Triazolam

a-hydroxy-triazolam

? between -0.42 and -6.8% after 90 days at -20°C, for 40 days at 5°C and at room temperature for 12 hours and after three freeze-thaw cycles (Karampela, 2012)
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Table s4.

Literature summary of population biomarkers

Class/ Family Parent Compound/ Metabolite Acronym Excretion rate (%) Stability in urine Stability in WW Detected in IWW Reference
- Acesulfame ACE 100% in urine Stable v (Lai et al., 2015; O'Brien et al,, 2014;

Artificial Sweeteners Orddfiez et al.. 2012: Tran et al..
Alitame ALl 7-22% in faeces
Aspartame Asp 70-80% loss over 24 hours in WW (Tran etal., 2013)
Cyclamate cove 100% in urine Stable v (Ordofiez et al., 2012; Tran et al.,

2013)
Neotame NEO < 2% un urine
N-[N-(3,3-dimethylbutyl)-L-alpha -aspartyl]-L-
Neohesperidin dihydrochalcone NHDC 90% loss in WW at 4°C in 24 hours (Tran et al., 2013)
Saccharin SAC 100% in urine Stable v (Orddfiez et 2oz Tran etal.
Sucralose suc 78 - 92% in faeces, 8 -22% Stable v (Ordofiez et al., 2012; Tran et al.,
in urine as sucrolose or 013)
y o v .

Endogenous Compounds Creatine R 100% loss over 24 hours (Thai et al,, 2014)
Creatinine
Cholesterol
Coprostanol cop
Cortisol 100% loss over 48 hours v (Chen et al., 2014)
Androstenedione 100% loss over 48 hours v (Chen et al., 2014)
1-aminopropan-2-one APR Appears tc: \ncreése }n waste»water, further

investieation reauired

Serotonin
5-hydroxyindoleacetic acid 5-HIAA Stable v (Chen et al., 2014)
[Ammonia
[Ammonium NH," v (Been et al., 2014)
a-fetoprotein
Isoprostanes
Eicosanoids
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