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Wykaz skrotow i oznaczen

(+)-Norpseudoephedrine - a-[(1S)-1-aminoetylo]-benzenometanol; katyna

1-Al - 1-aminoindan

1-OH-MDAI - 1-hydroksy-5,6-metylenodioksy-2-aminoindan

2,3-DCPP - 2,3-dichlorfenylpiperazyna

2,3-DMEC - 2,3-dimetyloetkatynon

2,3-DMMC - 2,3-dimetylometkatynon

2,3-ethylone isomer - 2,3-metylenodioksy-a etyloaminopropiofenon

2,3-MDMA - 2,3-metylenodioksymetylamfetamina

2,3-MDPV - 2,3-metylenodioksypyrowaleron

2,4,5-trimethoxyamphetamine - 2,4,5-trimetoksy-a-metylo-benzenoetanoamina
2,4-DMEC - 1-(2,4-dimetylfenylo)-2-(etyloamino)propan-1-on

2,4-DMMC - 1-(2,4-dimetylfenylo)-2-(metyloamino)-1-propanon

2,5-DMMA - 2,5-dimetoksy-N,a-dimetylo-benzenoetanoamina

25B-NBF - 4-bromo-N-[(2-fluorofenylo)metylo]-2,5-dimetoksy-benzenoetanoamina
25C-NBF - 4-chloro-N-[(2-fluoropfenylo)metylo]-2,5-dimetoksy-benzenoetanoamina
25C-NBOH - 2-[[[2-(4-chloro-2,5-dimetoksyfenylo)etylo]lamino]metylo]-fenol
25C-NBOMe - 2-(4-chloro-2,5-dimetoksyfenylo)-N-(2-metoksybenzylo)etanoamina
25D-NBOMe - 2,5-dimetoksy-N-[(2-metoksyfenylo)metylo]-4-metylo-benzenoetanoamina
25E-NBOMe - 4-etyl-2,5-dimetoksy-N-[(2-metoksyfenylo)metylo]-benzenoetanoamina
25G-NBOMe - 2,5-dimetoksy-N-[(2-metoksyfenylo)metylo]-3,4-dimetylo-benzenoetanoamina
25H-NBOMe - 2-(2,5-dimetoksyfenylo)-N-(2-metoksybenzylo)etanoamina
25-1-NB20OMe - 2-(4-jodo-2,5-dimetoksyfenylo)-N-[(2-metoksyfenylo)metylo]ethanoamina
251-NB30OMe - 2-(4-jodo-2,5-dimetoksyfenylo)-N-(3-metoksybenzylo)etanoamina
251-NB4OMe - 2-(4-jodo-2,5-dimetoksyfenylo)-N-(4-metoksybenzylo)etano-1-amina
251-NBF - N-(2-fluorobenzylo)-2-(4-jodo-2,5-dimetoksyfenylo)etanoamina

251-NBMD - N-(1,3-benzodioksol-4-ylmetylo)-2-(4-jodo-2,5-dimetoksyfenylo)etanoamina
251-NBOH - 2-(((4-jodo-2,5-dimetoksyfenetylo)amino)metylo)fenol

25N-NBOMe - 2,5-dimetoksy-N-[(2-metoksyfenylo)metylo]-4-nitro-benzenoetanoamina
25T2-NBOMe - 4-(tioetylo)-2,5-dimetoksy-N-[(2-metoksyfenylo)metylo]benzenoetanoamina
25T-NBOMe - 2,5-dimetoksy-N-[(2-metoksyfenylo)metylo]-4-(tiometylo)-benzenoetanoamina
2-Al - 2-aminoindan

2-amino-1-phenylbutane - a-etylo-benzenoetanoamina

2-BA - 2-bromo-a-metylo-benzenoetanoamina; 2-bromoamfetamina
2-bromomethamphetamine - 1-(2-bromofenylo)-n-metylpropano-2-amina

2-CA - 2-chloro-a-metylo-benzenoetanamina;2-chloroamfetamina

2C-B - 4-Bromo-2,5-dimetoksyfenyloetyloamina

2C-B FLY - 8-bromo-2,3,6,7-tetrahydro-benzo[1,2-b:4,5-b"ldifurano-4-etanoamina

2C-C - 2,5-Dimetoksy-4-chlorofenyloetyloamina

2C-D - 2,5-Dimetoksy-4-metylofenyloetyloamina

2C-G - 3,4-Dimetyl-2,5-dimetoksyfenyloenetyloamina

2C-I - 2,5-Dimetoksy-4-jodofenyloetyloamina

2C-P - 2,5-Dimetoksy-4-propylfenyloetyloamina

2C-T-7 - 2,5-Dimetoksy-4-propyltiofenyloetyloamina

2C-TFM - 2,5-dimetoksy-4-(trifluorometylo)-benzenoetanoamina

2-DPMP - 2-(difenylometylo)-piperidyna; desoksypipradol

2-FA - 2-fluoro-a-metylo-benzenoetanoamina; 2-fluoroamfetamina



2-FEC - 2-(etyloamino)-1-(2-fluorofenylo)-1-propanon

2-FIC - 1-amino-1-(2-fluorofenylo)-2-propanon

2-FMA - 2-fluoro-N-a-dimetylo-benzenoetanamina

2-FMC - 1-(2-fluorofenylo)-2-(metyloamino)propan-1-on; 2-fluorometkatynon

2-1A - 2-jodo-a-metylo-benzenoetanoamina; 2-jodoamfetamina

2-MA - 2-metoksy-a-metylo-benzenoetanoamina; 2-metoksyamfetamina

2-MAPB - N,a-dimetylo-2-benzofuranetanoamina

2-MeOMA - 2-metoksy-N,a-dimetylo-benzenoetanoamina; 2-metoksymetamfetamina

2-MeOMC - 1-(2-metoksyfenylo)-2-(metyloamino)propan-1-on

2-methylamino-1-phenylbutane - a-etylo-N-metylo-benzenoetanoamina

2-METHYL-PBP - 2-(pyrrolidin-1-yl)-1-(o-tolylo)butan-1-on

2-METHYL-PPP - 1-(2-metylofenylo)-2-(1-pyrrolidinylo)-1-propanon

2-MMC - 2-(metyloamino)-1-(2-metylofenylo)-1-propanon; 2-metylmetkatynon

3,4-CTMP - 3,4-Dichlorometylfenidat

3,4-DMEC - 1-(3,4-dimetylfenylo)-2-(etyloamino)propan-1-on

3,4-DMMA - 3,4-dimetoksy-N,a-dimetylo-benzenoetanoamina

3,4-DMMC - 1-(3,4-dimetylfenylo)-2-(metyloamino)-1-propanon; 3,4-Dimetylmetkatynon

3,4-DMPV - 3',4'-Dimetoksy-a-pyrrolidinopentiofenon; 3,4-dimetoksy-alfa-PVP

3,4-EDMA - 1-(2,3-dihydrobenzo[b][1,4]dioksin-6-yl)-N-metylpropan-2-amina

3,4-EDMC - 1-(2,3-dihydro-1,4-benzodiokso-6-yl)-2-(metyloamino)-1-propanon

3,4-MDMA - N,a-dimetylo-1,3-benzodioksol-5-etanoamina

3,4-MDPA - a-metylo-N-propylo-1,3-benzodioksol-5-etanoamina

3,4-MDPHP - 1-(1,3-benzodioksol-5-yl)-2-(1-pyrrolidinyl)o-1heksanon

3,4-MDPV - 1-(1,3-benzodioksol-5-yl)-2-(1-pyrrolidinylo)-1-pentanon; 3,4-Metylenodioksypyrowaleron

3,4-methylenedioxy PV9 - 1-(1,3-benzodioksol-5-yl)-2-(1-pyrrolidinylo)-1-oktanon; 3,4-Metylenodioksy PV9

30C-NBOMe - 2-(4-chloro-2,5-dimetoksyfenylo)-N-(3,4,5-trimetoksybenzylo)etanoamina

3-BA - 3-bromo-a-metyl-benzenoetanoamina; 3-bromoamfetamina

3-BMA - 3-Bromometamfetamina

3-BMC - 1-(3-bromofenylo)-2-(metyloamino)-1-propanon; 3-bromometkatynon

3-CA - 3-chloro-a-metylo-benzenoetanoamina; 3-chloroamfetamina

3-CAF - kwas 1-(2-fluorofenyl)-1H-indazole-3-karboksylowy

3C-B-FLY - 8-bromo-2,3,6,7-tetrahydro-a-metyl-benzo[1,2-b:4,5-b"ldifuran-4-etanoamina

3-CMC - 1-(3-chlorofenylo)-2-(metyloamino)-1-propanon; 3-chlorometkatynon

3C-P - 3,5-dimetoksy-a-metyl-4-propoksy-benzenoetanoamina

3-desoxy-3,4-MDPV - 1-(2,3-dihydro-5-benzofuranylo)-2-(1-pyrrolidinylo)-1-pentanon

3-EMC - 1-(3-etylofenylo)-2-(metyloamino)-1-propanon; 3-etylmetkatynon

3-FA - 3-fluoro-a-metyl-benzenoetanoamina; 3-fluoroamfetamina

3-FEC - 2-(etyloamino)-1-(3-fluorofenylo)-1-propanon

3-fluoro-alfa-PPP - 1-(3-fluorofenylo)-2-(1-pyrrolidinylo)-1-propanon

3-FMA - 1-(3-fluorofenylo)-N-metylopropan-2-amina; 3-fluorometamfetamina

3-FMC - 1-(3-fluorofenylo)-2-(metyloamino)propan-1-on; 3-fluorometkatynon

3-hydroxybromazepam - 7-bromo-3-hydroksy-5-pyridin-2-yl-1,3-dihydro-1,4-benzodiazepin-2-on

3-hydroxyflunitrazepam - 5-(2-fluorofenylo)-1,3-dihydro-3-hydroksy-1-metylo-7-nitro-2H-1,4-benzodiazepin-
2-on

3-1A - 3jodo-o-metylo-benzenoetanoamina; 3-jodoamfetamina

3-MA - 3-metoksy-a-metylo-benzenoetanoamina; 3-metoksyamfetamina

3-MEC - 2-(etyloamino)-1-(3-metylofenylo)-1-propanon

3-MeO PCP - 1-[1-(3-metoksyfenylo)cykloheksylo]-piperidina; 3-metoksyfencyklidyna



3-MeOMC - 1-(3-metoksyfenylo)-2-(metyloamino)propan-1-on

3-methyl-PPP - 1-(3-metylofenylo)-2-(1-pyrrolidinylo)-1-propanon

3-MMC - 2-(metyloamino)-1-(3-metylofenylo)-1-propanon; 3-metylmetkatynon
4,4'-DMAR - 4,5-dihydro-4-metylo-5-(4-metylofenylo)-2-oksazolamina
4’-methylhexedrone - 2-(metyloamino)-1-(p-tolyl)heksan-1-on; 4-Metylo-n-metyloheksanofenon
4-AcO-DET - 3-[2-(dietyloamino)etyl]-1H-indol-4-ol 4-octan

4-AcO-DMT - 3-[2-(dimetyloamino)etyl]-1H-indol-4-ol-4-octan

4-AcO-MET - 3-[2-(etylometyloamino)etyl]-1H-indol-4-ol 4-octan

4-APB - a-metylo-4-benzofuranoetanoamina

4-APDB - 2,3-dihydro-a-metylo-4-benzofuranoetanoamina

4-BA - 4-bromo-a-metylo-benzenoetanoamina; 4-bromoamfetamina

4-BMA - 1-(4-Bromofenylo)-n-metylopropan-2-amina;4-bromometamfetamina
4-BMC - 1-(4-bromofenylo)-2-(metyloamino)-1-propanoe; brefedron; 4-bromometkatynon
4-bromo-2,5-DMMA - 4-bromo-2,5-dimetoksy-N,a-dimetylo-benzenoetanoamina
4-CA - 4-chloro-a-metylo-benzenoetanoamina; 4-chloroamfetamina

4-CAB - 4-chloro-a-etylo-benzenoetanoamina

4-CEC - 1-(4-chlorofenylo)-2-(etyloamino)-1-propanon

4-chloro-alpha-PPP - 1-(4-chlorofenylo)-2-(1-pyrrolidinylo)-1-propanon
4-chloro-alpha-PVP - 1-(4-chlorofenylo)-2-(1-pyrrolidinylo)-1-pentanon

4-CMA - 4-chloro-N,a-dimetylo-benzenoetanoamina; 4-chlorometamfetamina
4-CMC - 1-(4-chlorofenylo)-2-(metyloamino)-1-propanon; 4-chlorometkatynon
4-EAPB - 1-(benzofuran-4-yl)-N-etylopropano-2-amina

4-ethyl-N,N-DMC - 2-(dimetyloamino)-1-(4-etylopfenylo)-1-propanon

4-FBP - 1-(4-fluorofenylo)-2-(metyloamino)-1-butanon; 4-fluorobufedron

4-FEC - 2-(etyloamino)-1-(4-fluorofenylo)-1-propanon

4-fluoro-a-PHPP - 1-(4-fluorofenylo)-2-(pyrrolidin-1-ylo)heptan-1-on; 4-fluoro PV8
4'-fluoro-a-PPP - 1-(4-fluorofenylo)-2-(1-pyrrolidinylo)-1-propanon
4-fluoro-a-PVP - 1-(4-fluorofenylo)-2-(1-pyrrolidinylo)-1-pentanon

4-FMA - 4-fluoro-N-a-dimetylo-benzenoetanoamina; 4-furometamfetamina

4-FMC - 1-(4-fluorofenylo)-2-(metyloamino)propan-1-on; 4-fluorometkatynon
4-FPD - 1-(4-fluorofenylo)-2-(metyloamino)pentan-1-on; 4-fluoropentedron
4-hydroxymidazolam - 8-chloro-6-(2-fluorofenylo)-1-metylo-4h-imidazo[1,5-a][1,4]benzodiazepin-4-ol
4-1A - 4-jodo-a-metylo-benzenoetanoamina; 4-jodoamfetamina

4-MA - a,4-dimetylo-benzenoetanoamina; 4-metylamfetamina

4-MAPB - 1-(benzofuran-4-ylo)-N-metylopropan-2-amina

4-MBC - 1-(4-metylofenylo)-2-[(fenylometylo)amino]-1-propanon; benzedron
4-MEAP - 2-(etyloamino)-1-(4-metylofenylo)-1-pentanon

4-MeO PCP - 1-[1-(4-metoksyfenylo)cykloheksylo]-piperidina

4-MeO PV8 - 1-(4-metoksyfenylo)-2-(pyrrolidin-1-ylo)heptan-1-on

4-MeO PV9 - 1-(4-metoksyfenylo)-2-(pyrrolidin-1-ylo)oktan-1-on

4-MeOPBP - 1-metoksyfenylo)-2-(pyrrolidin-1-ylo)butan-1-on

4-MeO-a-PVP - 1-(4-metoksyfenylo)-2-(1-pyrrolidinylo)-1-pentanon
4-methyl-alpha-ethylaminobutiophenone - 2-(etyloamino)-1-(4-metylofenylo)-1-butanon
4-methylcathinone - 2-Amino-1-(4-metylofenylo)-1-propanon

4-methyl-N,N-DMC - 2-(dimetyloamino)-1-(4-metylofenylo)-1-propanon
4-methyl-N-methylbuphedrone - 2-(dimetyloamino)-1-(4-metylofenylo)-1-butanon
4-methyl-PBP - 1-(4-metylofenylo)-2-(1-pyrrolidinylo)-1-butanon

4-methyl-a-ET - a-etylo-4-metylo-1H-indolo-3-etanoamina



4-MMA - N,0,4-trimetylo-benzenoetanoamina;4-metylmetamfetamina

4-MMC - 2-(metyloamino)-1-(4-metylofenylo)-1-propanon;4-metylmetkatynon

4-MPD - 2-(metyloamino)-1-(p-tolylo)pentan-1-on; 4metylpentedron

4-OH DiPT - 3-[2-[bis(1-metyloetylo)amino]etylo]-1H-indol-4-ol,

4-OH-MDAI - 4-hydroksy-5,6-metylenodioksy-2-aminoindan

5-APB - a-metylo-5-benzofuranoetanoamina

5-APDB - 2,3-dihydro-a-metylo-5-benzofuranoetanoamina

5-APDI - 2,3-dihydro-a-metylo-1H-indene-5-etanoamina

5-chloro-ABP - N-[(1S)-1-(aminokarbonylo)-2-metylopropylo]-1-(5-chloropentylo)-1H-indazol-3
karboksyamid; 5-chloro AB-PINACA

5-chloro-NNEI - 1-(5-chloropentylo)-N-1-naftalenylo-1H-indol-3-karboksyamid

5-EAPB - N-etylo-a-metylo-5-benzofuranoetanoamina

5F-ABICA - N-[(1S)-1-(aminokarbonylo)-2-metylopropylo]-1-(5-fluoropentylo)-1H-indol-3-karboksyamid

5F-AB-PINACA - N-[(1S)-1-(aminokarbonylo)-2-metylopropylo]-1-(5-fluoropentylo)-1H-indazol-3-
karboksyamid

5F-ADB - 5F-MDMB-PINACA; N-[[1-(5-fluoropentylo)-1H-indazol-3-ylo]karbonylo]-3-metylo-D-walina,
ester metylowy

5F-AMB - 5F-AMB-PINACA; N-[[1-(5-fluoropentylo)-1H-indazol-3-ylo]karbonylo]-L-walina, ester metylowy

5F-APINACA - N-((3s,5s,7s)-adamantan-1-ylo)-1-(5-fluoropentylo)-1H-indazol-3-karboksyamid

5-fluoro AMB-PICA (MMB2201) - N-[[1-(5-fluoropentylo)-1H-indol-3-ylo]karbonylo]-L-walina, ester
metylowy

5-fluoro APP-PICA (PX-1) - (S)-N-(1-amino-1-okso-3-fenylopropan-2-ylo)-1-(5-fluoropentylo)-1H-indol-3-
karboksamid

5-fluoro APP-PINACA (PX-2) - N-[(1S)-2-amino-2-okso-1-(fenylometylo)etylo]-1-(5-fluoropentylo)-1H-
indazol-3-karboksyamid

5-fluoro MN-24 - 5-fluoro-NNEI; 1-(5-fluoropentylo)-N-(naftalen-1-ylo)-1H-indol-3-karboksamid

5-fluoro NIN (FUB-NPB-22) - chinolin-8-ylo-1-(4-fluorobenzylo)-1H-indazol-3-karboksylan

5-fluoro THJ - 1-(5-fluoropentylo)-N-8-chinolinylo-1H-indazol-3-karboksyamid

5-fluoro UR-144 (XLR-11) - (1-(5-fluoropentylo)-1H-indol-3-ylo)(2,2,3,3 tetrametylocyklopropylo)metanon

5-fluoro-2-ADB-PINACA isomer 2 - N-(1-amino-3S-metylo-1-oksopentan-2S-ylo)-2-(5-fluoropentylo)-2H-
indazol-3-karboksyamid

5-fluoro-MN-18 - 1-(5-fluoropentylo)-N-1-naftalenylo-1H-indazol-3-karboksyamid
5-fluoro-SDB-006 - 1-(5-fluoropentylo)-N-(fenylometylo)-1H-indol-3-karboksyamid
5-fluro-PCN - 1-(5-Fluoropentylo)-N-(naftalen-1-ylo)-1H-pyrrolo(3,2-C)pyridino-3-karboksyamid
5F-NPB-22 - kwas 1-(5-fluoropentylo)-1H-Indazole-3-karboksylowy, 8-chinolinowy ester
5F-PB-22 - 1-(5-fluoropentylo)-8-chinolinowy ester -1H-indol-3-karboksylowwego kwasu
5-fluoro-pentyl-3-pyridinoylindole - [1-(5-fluoropentylo)-1H-indol-3-ylo]-3-pyridinylo-metanon
5F-SDB-005 - 1-(5-fluoropentylo)-1H-indazol-3-karboksylowego kwasu, 1-naftalenowy ester
5-HT - 5-hydroksytryptamina

5-1T - a-metylo-1H-indol-5-etanoamina

5-MAPB - N,a-dimetylo-5-benzofuranoetanoamina

5-MAPDB - 2,3-dihydro-N,a-dimetylo-5-benzofuranoetanoamina

5-MeO AMT - 5-metoksy-a-metylo-1H-indol-3-etanoamina

5-MeO DiPT - 5-metoksy-N,N-bis(1-metyloetylo)-1H-indol-3-etanoamina

5-MeO DMT - 5-metoksy-N,N-dimetylo-1H-indol-3-etanoamina

5-MeO MIPT - 5-metoksy-N-metylo-N-(1-metyloetylo)-1H-Indol-3-etanoamina

5-MeO-DALT - 5-metoksy-N,N-di-2-propen-1-ylo-1H-indol-3-etanoamina

5-MeO-a-ET - a -etylo-5-metoksy-1H-indol-3-etanoamina

5-methoxy methylone - 1-(7-metoksy-1,3-benzodioksol-5-ylo)-2-(metyloamino)-1-propanon



5-OH DMT - 3-[2-(dimetyloamino)ethylo]-1H-indol-5-ol

6-APB - a-metylo-6-benzofuranoetanoamina

6-APDB - 2,3-dihydro-a-metylo-6-benzofuranoetanoamina

6-bromo-MDMA - 1-(6-bromobenzo[d][1,3]dioksol-5-ylo)-N-metylopropan-2-amina

6-chloro-MDMA - 1-(6-chlorobenzo[d][1,3]dioksol-5-ylo)-N-metylopropan-2-amina

6-EAPB - N-etylo-a-metylo-6-benzofuranetanoamina

6-1T - a-metylo-1H-indole-6-etanoamina

6-MAM - (50,60)-7,8-didehydro-4,5-epoksy-17-metylo-morfinan-3,6-diol; 6-monoacetylomorfina

6-MAPB - N,a-dimetylo-6-benzofuranoetanoamina

7-aminoclonazepam - 7-amino-5-(2-chlorofenylo)-1,3-dihydro-2H-1,4-benzodiazepin-2-on

7-aminodesmethylflunitrazepam - 7-Amino-5-(o-fluorofenylo)-1,3-dihydro-2H-1,4 benzodiazepin-2-on

7-aminoflunitrazepam - 7-amino-5-(2-fluorofenylo)-1,3-dihydro-1-metylo-2H-1,4-benzodiazepin-2-on

7-aminonitrazepam - 7-amino-5-fenylo-1,3-dihydro-1,4-benzodiazepin-2-on

7-APB -a-metylo-7-benzofuranoetanoamina

7-APDB - 2,3-dihydro-a-metylo-7-benzofuranoetanoamina

A-796260 - [1-[2-(4-morfinylo)etylo]-1H-indol-3-ylo](2,2,3,3-tetrametylocyklopropylo)-metanon

A-834735 - [1-[(tetrahydro-2H-pyran-4-ylo)metylo]-1H-indol-3-yl0](2,2,3,3-tetrametylocyklopropylo)-metanon

A-836339 - [N(Z)]-N-[3-(2-metoksyetylo)-4,5-dimetylo-2(3H)-thiazolyliden]-2,2,3,3-tetrametylo-

cyklopropanokarboksyamid

AB-001 - (1s,3s)-adamantan-1-ylo(1-pentylo-1H-indol-3-ylo)metanon

ABOQ05 -[1-[(1-metylo-2-piperidinylo)metylo]-1H-indol-3-ylo](2,2,3,3-tetrametylocyklopropylo)-metanon

AB-CHMINACA - N-[(1S)-1-(aminokarbonylo)-2-metylopropylo]-1-(cykloheksylometylo)-1H-indazol-3-
karboksyamid

AB-FUBINACA - N-[(1S)-1-(aminokarbonylo)-2-metylopropylo]-1-[(4-fluorofenylo)metylo]-1H-indazol-3-
karboksamid

AB-FUBINACA 2-fluorobenzyl isomer - N-[(1S)-1-(aminokarbonylo)-2-metylopropylo]-1-[(2-
fluorofenylo)metylo]-1H-indazol-3-karboksyamid

AB-FUBINACA 3-fluorobenzyl isomer - N-[(1S)-1-(aminokarbonylo)-2-metylopropylo]-1-[(3-
fluorofenylo)metylo]-1H-indazol-3-karboksyamid

AB-PINACA - (S)-N-(1-amino-3-metylo-1-oksobutan-2-ylo)-1-pentylo-1H-indazol-3-karboksyamid

Ac-DHAI - N-acetyl-5,6-dihydroksy-2-aminoindan

Acetaminophen (paracetamol) - N-(4-hydroksyfenyl)-acetamid

Ac-HMALI - N-acetyl-5-hydroksy-6-metoksy-2-aminoindan

ACN - acetonitryl

ADB-FUBINACA - N-[1-(aminokarbonyl)-2,2-dimetylopropylo]-1-[(4-fluorofenylo)metylo]-1H-indazole-3-
karboksyamid

ADB-PINACA - N-[1-(aminokarbonylo)-2,2-dimetylopropylo]-1-pentylo-1H-indazol-3-karboksyamid

ADB-PINACA isomer 1 - N-(1-amino-2,3-dimetylo-1-oksobutan-2-yl)-1-pentylo-1H-indazol-3-karboksyamid

ADB-PINACA isomer 2 - N-((2S,3S)-1-amino-3-metyl-1-oksopentan-2-yl)-1-pentyl-1H-indazol-3-carboksamid

ADB-PINACA isomer 3 - (S)-N-(1-amino-1-oksoheksan-2-yl)-1-pentyl-1H-indazol-3-karboksyamid

ADB-PINACA isomer 4 - (S)-N-(1-amino-4-metyl-1-oksopentan-2-yl)-1-pentyl-1H-indazol-3-karboksyamid

AFB-48 - 1-[(4-fluorofenylo)metylo]-N-tricyklo[3.3.1.13,7]dec-1-yl-1H-indazol-3-karboksyamid

AH-7921 - 3,4-dichloro-N-[[1-(dimetyloamino)cykloheksyl]metylo]-benzamid

Alfa-ethylaminopentiophenone - 2-(etyloamino)-1-fenyl-1-pentanon

Alfa-propylaminopentiophenone - 1-fenylo-2-(propyloamino)-1-pentanon

Allylescalin - 3,5-dimetoksy-4-(2-propen-1-yloksy)-benzenoetanoamina

Alpha-dimethylaminopentiophenone - 2-(dimetyloamino)-1-fenylo-1-pentanon

Alpha-ethylaminohexanophenone - 2-(etyloamino)-1-fenyl-1-heksanon

Alpha-hydroxymidazolam - 8-chloro-6-(2-fluorofenyl)-4H-imidazo[1,5-a][1,4]benzodiazepin-1-metanol
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Alpha-methyltryptamine - alfa-metylo-1H-indol-3-etanoamina

Alpha-phtalimidopropiophenone - 2-(1-okso-1-fenylopropan-2-yl)isoindol-1,3-dion

Alprazolam - 8-chloro-1-metylo-6-fenylo-4H-[1,2,4]triazolo[4,3-a][1,4]benzodiazepina

AM1220 - [1-[(1-metylo-2-piperidinylo)metylo]-1H-indol-3-yl]-1-naftalenylo-metanon

AM-1248 - [1-[(1-metylo-2-piperidinylo)metylo]-1H-indol-3-yl]tricyklo[3.3.1.13,7]dec-1-yl-metanon
AM-2201 - [1-(5-fluoropentylo)-1H-indol-3-yl]-1-naftalenylo-metanon

AM2201 8-quinolinyl carboxamide - 1-(5-fluoropentylo)-N-8-quinolinylo-1H-indol-3-karboksyamid
AM?2201 adamantyl analog - [1-(5-fluoropentyl)-1H-indol-3-yl]tricyclo[3.3.1.13,7]dec-1-yl-metanon
AM2232 - 3-(1-naftalenylokarbonylo)-1H-Indol-1-pentanonitryl

AMG678 - 1-naftalenylo(1-pentylo-1H-indol-3-yl)-metanon

AMB-PICA - N-[(1-pentylo-1H-indol-3-yl)karbonylo]-L-walina, ester metylowy

Amitriptyline - 3-(10,11-dihydro-5H-dibenzo[a,d]cyklohepten-5-yliden)-N,N-dimetylo-1-propanamina
Amphetamine - a-metylo-benzenoetanoamina

APICA (JWH-018 adamantyl carboxamide) - 1-pentylo-N-tricyklo[3.3.1.13,7]dec-1-yl-1H-indol-3-
karboksyamid

Atenolol - 4-[2-hydroksy-3-[(1-metyloetylo)amino]propoksy]-benzenoacetamid

Atrazine - 6-chloro-N2-etylo-N4-(1-metyloetylo)-1,3,5-triazyno-2,4-diamina

Azacyclonol - a,a-difenyl-4-piperidinometanol

Ba 34276 (maprotiline) - N-metylo-9,10-etanoantracen-9(10H)-propanamina

BB-22 - ester 8-chinolinylowy kwasu 1-(cykloheksylometylo)-1H-indolo-3-karboksylowego

BCP - 1-(1-benzo[b]tien-2-ylcykloheksylo)-piperidyna; benocyklidyna

BD 98 (phenazepam) - 7-bromo-5-(2-chlorofenylo)-1,3-dihydro-2H-1,4-benzodiazepin-2-on

BDB - a-etylo-1,3-benzodioksol-5-etanoamina

Benzocaine - ester etylowy kwasu 4-amino benzoesowego

Benzoylecgonine - kwas (1R,2R,3S,5S)-3-(benzoiloksy)-8-metylo-8-azabicyklo[3.2.1]octane-2-karboksylowy
Benzydamine - N,N-dimetylo-3-[[1-(fenylometylo)-1H-indazol-3-yl]oksy]-1-propanamina

BIM-018 (JWH 018 benzimidazole analog) - naftalen-1-yl(1-pentylo-1H-benzo[d]imidazol-2-yl)metanon
bk-2C-B - 2-amino-1-(4-bromo-2,5-dimetoksyfenyl)-etanon

bk-DMBDP - 1-(1,3-benzodioksol-5-yl)-2-(dimetyloamino)-1-pentanon; N,N-dimetylopentylon
bk-EBDB - 1-(benzo[d][1,3]dioksol-4-yl)-2-(etyloamino)butan-1-on; eutylon

bk-MBDB - 1-(1,3-benzodioksol-5-yl)-2-(metyloamino)-1-butanon; butylon

bk-MDA - 3,4-Metylenodioksykatynon

bk-MDDMA - 1-(1,3-benzodioksol-5-yl)-2-(dimetyloamino)-1-propanon; dimetylon

bk-MDMA - 1-(1,3-benzodioksol-5-yl)-2-(metyloamino)-1-propanon; metylon

BMPEA - B-metylo-benzenoetanoamina

BRL29060A (paroxetine) - 3S,4R)-3-[(1,3-benzodioksol-5-yloksy)metyl0]-4-(4-fluorofenylo)-piperidyna
Bromo-DRAGON-FLY - 8-bromo-a-metylo-benzo[1,2-b:4,5-b"]difuran-4-etanoamina

Buprenorphine - aS,50,7a)-17-(cyklopropylometylo)-a-(1,1-dimetyloetylo)-4,5-epoksy-18,19-dihydro-3-
hydroksy-6-metoksy-a-metylo-6,14-etenomorfinan-7-metanol

Bupropion - 1-(3-chlorofenyl)-2-[(1,1-dimetyloetylo)amino]-1-propanon

Camfetamine - N-Metylo-3-fenylonorbornan-2-amina

Carbamazepine - 5H-Dibenzo[b,f]lazepino-5-karboksyamid

Cathinone - (2S)-2-amino-1-fenylopropan-1-on

CBD - 2-[1R-3-metylo-6R-(1-metyloetenylo)-2-cykloheksen-1-yl]-5-pentylo-1,3-benzenodiol

CBL-018 - naftalen-1-yl 1-pentylo-1H-indol-3-karboksylat

CBL-2201 (NM2201) - ester 1-naftalenowy kwasu 1-(5-fluoropentylo)-1H-indol-3-karboksylowego,

CE - energia zderzen

C1 1008 (pregabalin) - kwas 3S-(aminometylo)-5-metylo-heksanowy
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Cl12201 - (4-chloro-1-naftalenylo)[1-(5-fluoropentylo)-1H-indol-3-yl]-metanon

CI1-581 (ketamina) - 2-(2-chlorofenyl)-2-(metyloamino)-cykloheksanon

Cl1-634 (tiletamine) - 2-(etyloamino)-2-(2-tienylo)-cykloheksanon

Clobazam - 7-Chloro-1-metylo-5-fenylo-1H-1,5-benzodiazepin-2,4(3H,5H)-dion

Clomipramine - 3-chloro-10,11-dihydro-N,N-dimetylo-5H-dibenz[b,f]azepin-5-propanoamina

Clonazepam - 5-(2-chlorofenyl)-1,3-dihydro-7-nitro-2H-1,4-benzodiazepin-2-on

Cocaethylene - kwas (1R,2R,3S,5S)-3-(benziloksy)-8-metylo-8-azabicyklo[3.2.1]octan-2-karboksylowy

Cocaine - kwas (1R,2R,3S,5S)-3-(benzoiloksy)-8-(metylo)-8-azabicyklo[3.2.1]octan-2-karboksylowy

Codeine - (5a,60)-7,8-didehydro-4,5-epoksy-3-metoksy-17-metylo-morfinan-6-ol

CRA-13 - 1-naftalenylo[4-(pentyloksy)-1-naftalenylo]-metanon

CUMYL-PICA - N-(1-metylo-1-fenyloetylo)-1-pentylo-1H-indol-3-karboksyamid

CXP - potencjat wyjsciowy

D2PM - a,a-difenylo-2R-pyrrolidinometanol

DBZP - 1,4-dibenzylpiperazyna

Demoxepam - 4-tlenek 7-Chloro-5-fenyl-1,3-dihydro-2H-1,4-benzodiazepin-2-onu

DEP - 1-(1,2-difenyloetylo)-piperidyna; difenidyna

Desalkylflurazepam - 7-chloro-5-(2-fluorofenylo)-1,3-dihydro-2H-1,4-benzodiazepin-2-on

Deschloroetizolam - 2-etylo-9-metylo-4-fenylo-6H-tieno[3,2-f][1,2,4]triazolo[4,3-a][1,4]diazepina

Desipramine - 5-[3-(Metyloamino)propylo]-5H-dibenz[b,flazepina

Desmethylflunitrazepam - 5-(2-fluorofenylo)-1,3-dihydro-7-nitro-2H-1,4-benzodiazepin-2-one

Desomorphine - 4,5a-epoksy-17-metylo-morfinian-3-ol

Desoxy-D2PM - 2-(difenylometylo)-pyrrolidyna

DHAI - 5,6-dihydroksy-2-aminoindan

Diazepam - 7-chloro-1,3-dihydro-1-metylo-5-fenylo-2H-1,4-benzodiazepin-2-on

Diclazepam - 7-chloro-5-(2-chlorofenylo)-1,3-dihydro-1-metylo-2H-1,4-benzodiazepin-2-on

Diethylcathinone (amfepramone) - 2-(dietyloamino)-1-fenylo-1-propanon

Dihydrocodeine - 4,5a-epoksy-3-metoksy-17-metylo-morfinian-6a-ol

Dimethocaine - 3-(dietyloamino)-2,2-dimetylo-1-(4-aminobenzoesano)-1-propanol

DiPT - N,N-bis(1-metyloetylo)-1H-indol-3-etanoamina

DL-4662 - 1-(3,4-dimetoksyfenylo)-2-(etyloamino)pentan-1-on

DL-ephedrone (methcathinone) - 2-(metyloamino)-1-fenylo-1-propanon

DMMA - 4-metylo-2-heksanoamina; metylheksanamina

DOI - 4-jodo-2,5-dimetoksy-alfa-metylo-benzenoetanoamina

Dothiepin - (32)-3-(6H-benzo[c][1]benzotiepin-11-yliden)-N,N-dimetylopropan-1-amina

Doxepin - 3-(dibenz[b,e]oksepin-11(6H)-yliden)-N,N-dimetylo-1-propanamina

DP - potencjat rozgrupowania klastrow

DPH - 2-(difenylometoksy)-N,N-dimetylo-etanoamina; difenhydramina

DXM - (9a,130,140)-3-metoksy-17-metylo-morfinan; dekstrometorfan

E-4 (RCS-4) - (4-metoksyfenylo)(1-pentylo-1H-indol-3-yl)metanon

EAM-2201 - (4-etylo-1-naftalenylo)[1-(5-fluoropentylo)-1H-indol-3-yl]-metanon

EDDP - 5-etylo-3,4-dihydro-1,2-dimetylo-4,4-difenylo-2H-pirol

EG-2201 - [9-(5-fluoropentylo)-9H-karbazol-3-yl]-1-naftalenylo-metanon

EP - potencjat wejsciowy

Ephylone - 1-(1,3-benzodioksol-5-yl)-2-(etyloamino)-1-pentanon; N-etylopentylon

Ergometrine - (6aR,9R)-N-[(2S)-1-hydroksypropan-2-yl]-7-metylo-6,6a,8,9-tetrahydro-4H-indolo[4,3-
fg]chinolino-9-karboksyamide

ESI - jonizacja poprzez rozpraszanie (ang. electrospray ionization)

Estazolam - 8-chloro-6-fenylo-4H-[1,2,4]triazolo[4,3-a][1,4]benzodiazepina
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Etaqualone - 3-(2-etylofenylo)-2-metylo-4(3H)-chinazolinon

Ethcathinone metabolite - 2-(etyloamino)-1-fenylopropan-1-ol

Ethylphenidate - ester etylowy kwasu (aR,2R)-rel-a-fenylo-2-piperidynooctowego

Etizolam - 4-(2-chlorofenylo)-2-etylo-9-metylo-6H-tieno[3,2-f][1,2,4]triazolo[4,3-a][1,4]diazepina

FDU-PB-22 - ester naftalenylowy kwasu 1-[(4-fluorofenylo)metylo]-1H-indolo-3-karboksylowego

Fenfluramine - N-etylo-a-metylo-3-(trifluorometylo)-benzenoetanoamina

Fentanyl - N-fenylo-N-[1-(2-fenyloetylo)-4-piperidynylo]-propanoamid

Flubromazepam - 7-bromo-5-(2-fluorofenylo)-1,3-dihydro-2H-1,4-benzodiazepin-2-on

Fludiazepam - 7-chloro-5-(2-fluorofenyl)-1,3-dihydro-1-metylo-2H-1,4-benzodiazepin-2-on

Flumazenil - kwas 8-fluoro-5,6-dihydro-5-metylo-6-okso-4H-imidazo[1,5-a][1,4]benzodiazepino-3
karboksylowy

Flunitrazepam - 5-(2-fluorofenylo)-1,3-dihydro-1-metylo-7-nitro-2H-1,4-benzodiazepin-2-on

Fluoxetine - N-metylo-y-[4-(trifluorometylo)fenoksy]-benzenopropanoamina

Flurazepam - 7-chloro-1-[2-(dietyloamino)etylo]-5-(2-fluorofenylo)-1,3-dihydro-2H-1,4-benzodiazepin-2-on

FPP - 1-(4-fluorofenylo)piperazyna

FUB-144 - [1-[(4-fluorofenylo)metylo]-1H-indol-3-yl0](2,2,3,3-tetrametylocyklopropylo)-methanon

Fubimina - [1-(5-fluoropentylo)benzimidazol-2-ylo](naftaleno-1-ylo)-metanon

FUB-JWH-018 - (1-(4-fluorobenzylo)-1H-indol-3-ylo)(naftalen-1-ylo)metanon

FUB-PB-22 - ester 8-chinolinolowy kwasu 1-[(4-fluorofenylo)metylo]-1H-indole-3-karboksylowego

Fu-F - N-fenylo-N-[1-(2-fenyloetylo)-4-piperidinylo]-2-furanokarboksyamid; furanylfentanyl

F-a-POP - 1-(4-fluorofenylo)-2-(1-pyrrolidinylo)-1-oktanon; 4-fluro PV9

GC-MS - chromatografia gazowa sprze¢zona ze spektrometrig mas (ang. gas chromatography coupled with mass
spectrometry)

GHB - kwas 4-hydroksy-butanowy

Harmaline - 4,9-dihydro-7-metoksy-1-metylo-3H-pyrido[3,4-b]indol

Harmine - 7-metoksy-1-metylo-9H-pyrido[3,4-b]indol

HMAI - 5-hydroksy-6-metoksy-2-aminoindan

HU-210 - 3-(1,1'-dimetyloheptylo)-6aR,7,10,10aR-tetrahydro-1-hydroksy-6,6-dimetylo-6H-dibenzo[b,d]pyrano-
9-metanol

Hydrocodone - 4,5a-epoksy-3-metoksy-17-metylo-morfinian-6-on

I-C6 (MT45) - 1-cykloheksylo-4-(1,2-difenyloetylo)-piperazina

ICI 204636 (quetiapine) - 2-[2-(4-dibenzo[b,f][1,4]tiazepin-11-ylo-1-piperazinyol)etoksy]-etanol
Imipramine - 10,11-dihydro-N,N-dimetylo-5H-dibenz[b,flazepino-5-propanoamina
Isopentedrone - 1-(metyloamino)-1-fenylo-2-pentanon

JWH 018 indazole analog - 1-naftalenylo(1-pentylo-1H-indazol-3-ylo)-metanon
JWH-011 - [2-metylo-1-(1-metylohksylo)-1H-indol-3-ylo]-1-naftalenylo-metanon
JWH-016 - 1-butylo-2-methylo-1H-indol-3-ylo)-1-naftalenylo-metanon

JWH-020 - (1-heptylo-1H-indol-3-ylo)-1-naftalenylo-metanon

JWH-022 - 1-naftalenylo[1-(4-penten-1-ylo)-1H-indol-3-ylo]-metanon

JWH-031 - (1-heksylo-1H-pyrrol-3-ylo)-1-naftalenylo-metanon

JWH-071 - (1-etylo-1H-indol-3-ylo)-1-naftalenylo-metanon

JWH-073 - (1-butylo-1H-indol-3-ylo)-1-naftalenylo-metanon

JWH-080 - (1-butylo-1H-indol-3-ylo)(4-metoksy-1-naftalenylo)-metanon
JWH-081 - (4-metoksy-1-naftalenylo)(1-pentylo-1H-indol-3-ylo)-metanon
JWH-098 - (4-metoksy-1-naftalenylo)(2-metylo-1-pentylo-1H-indol-3-ylo)-metanon
JWH-116 - (2-etylo-1-pentylo-1H-indol-3-ylo)-1-naftalenylo-metanon

JWH-122 - (4-metylo-1-naftalenylo)(1-pentylo-1H-indol-3-ylo)-metanon

JWH-145 - 1-naftalenylo(1-pentylo-5-fenylo-1H-pirol-3-ylo)-metanon

JWH-146 - (1-heptylo-5-fenylo-1H-pirol-3-ylo)-1-naftalenylo-metanon
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JWH-147 - (1-heksylo-5-fenylo-1H-pirol-3-ylo)-1-naftalenylo-metanon

JWH-149 - (4-metylo-1-naftalenylo)(2-metylo-1-pentylo-1H-indol-3-ylo)-metanon

JWH-167 - 1-(1-pentylo-1H-indol-3-ylo)-2-fenylo-etanon

JWH-175 - 3-(1-naftalenylometylo)-1-pentylo-1H-indol

JWH-182 - (1-pentylo-1H-indol-3-ylo)(4-propylo-1-naftalenylo)-metanon

JWH-193 - (4-metylo-1-naftalenylo)[1-[2-(4-morfolinylo)etylo]-1H-indol-3-ylo]-metanon

JWH-198 - (4-metoksy-1-naftalenylo)[1-[2-(4-morfolinylo)etylo]-1H-indol-3-ylo]-metanon

JWH-200 - [1-[2-(4-morfolinylo)etylo]-1H-indol-3-ylo]-1-naftalenylo-metanon

JWH-201 - 2-(4-metoksyfenylo)-1-(1-pentylo-1H-indol-3-ylo)-etanon

JWH-213 - (4-etylo-1-naftalenylo)(2-metylo-1-pentylo-1H-indol-3-ylo)-metanon

JWH-307 - [5-(2-fluorofenylo)-1-pentylo-1H-pirol-3-ylo]-1-naftalenylo-metanon

JWH-309 - 1-naftalenylo[5-(1-naftalenylo)-1-pentylo-1H-pirol-3-ylo]-metanon

JWH-368 - [5-(3-fluorofenylo)-1-pentylo-1H-pirol-3-ylo]-1-naftalenylo-metanon

JWH-369 - [5-(2-chlorofenylo)-1-pentylo-1H-pirol-3-ylo]-1-naftalenylo-metanon

JWH-412 - (4-fluoro-1-naftalenylo)(1-pentylo-1H-indol-3-ylo)-metanon

JWH-424 - (8-bromonaftalen-1-ylo)(1-pentylo-1H-indol-3-ylo)metanon

LAMPA - (8p)-9,10-didehydro-N,6-dimetylo-N-propylo-ergolino-8-karboksyamid

LC-HRMS - chromatografia cieczowa sprzezona z wysokorozdzielczg spektrometria mas (ang. liquid
chromatography coupled with high resolution mass spectrometry)

LC-MS/MS - chromatografia cieczowa sprzgzona z tandemowa spektrometrig mas (ang. liquid chromatography
coupled with tandem mass spectrometry)

LOD - granica wykrywalnosci

Loprazolam - (2Z)-6-(2-Chlorofenylo)-2,4-dihydro-2-[(4-metylo-1-piperazinylo)metyleno]-8-nitro-1H-
imidazo[1,2-a][1,4]benzodiazepin-1-on

LOQ - granica oznaczalnosci

Lormetazepam - 7-Chloro-5-(2-chlorofenylo)-3-hydroksy-1-metylo-1,3-dihydro-2H-1,4-benzodiazepin-2-on

LSD - dietyloamid kwasu lizergowego

MA - N,o-dimetylo-benzenoetanoamina; metamfetamina

M-ALPHA -1-metyloamino-1-(3,4-metylenodioksyfenylo)propan

MAM-2201 - [1-(5-fluoropentylo)-1H-indol-3-ylo](4-metylo-1-naftalenylo)-metanon

MBDB - a-etylo-N-metylo-1,3-benzodioksolo-5-etanoamina

MBZP - 1-metylo-4-(fenylometylo)-piperazina

mMCPP - 1-(3-chlorofenylo)-piperazina

MDA - 5,6-metylenodioksy-2-aminoindan

MDAT - 6,7-metylenodioksy-2-aminotetralina

MDBP -1-(3,4metylenodioksybenzylo)piperazyna

MDEA - N-etylo-alfa-metylo-1,3-benzodioksolo-5-etanoamina

MDEC - 1-(1,3-benzodioksol-5-ylo)-2-(etyloamino)-1-propanon; etylon

MDMB-CHMINACA - N-[[1-(cykloheksylometylo)-1H-indazol-3-ylo]karbonylo]-3-metylo-L-walina

MDPBP - 1-(1,3-benzodioksol-5-ylo)-2-(1-pirrolidinylo)-1-butanon

Meclonazepam - (3S)-5-(2-chlorofenylo)-1,3-dihydro-3-metylo-7-nitro-2H-1,4-benzodiazepin-2-on

Medazepam - 7-chloro-1-metylo-1,3-dihydro-2H-1,4-benzodiazepina

Memantine - 1-amino-3,5-dimetyloadamantan

MeOH - metanol

MeOPP - 1-(4-metoksyfenylo)piperazyna

Mepirapim - (4-metylo-1-piperazinylo)(1-pentylo-1H-indol-3-ylo)-metanon

Meprobamate - ester 2-metylo-2-propylotrimetylenowy kwasu karbaminowego

Methadone - 6-(dimetyloamino)-4,4-difenylo-3-heptanon

Methandienone - (17)-17-hydroksy-17-metyloandrosta-1,4-dien-3-on
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Methohexital - 5-Allilo-1-metylo-5-(1-metylo-pent-2-ynylo)-pirymidyno-2,4,6-trion

Methylphenidate - kwas 2-Piperidynooctowy

Mexedrone - 3-metoksy-2-(metyloamino)-1-(p-tolilo)propan-1-on

Mianserin - (+)-2-metylo-1,2,3,4,10,14b-heksahydrodibenzo[c,f]piperazyno[1,2-a]azepina

Midazolam - 8-chloro-6-(2-fluorofenylo)-1-metylo-4H-imidazo[1,5-a][1,4]benzodiazepina

Mitragynine - ester metylowy kwasu (aE,2S,3S,12bS)-3-etylo-1,2,3,4,6,7,12,12b-oktahydro-8-metoksy-a-
(metoksymetyleno)-indolo[2,3-a]chinolizyno-2-actowego

MMAI - 2,3-dihydro-5-metoksy-6-metylo-1H-indeno-2-amina

MMB-CHMINACA - N-[[1-(cykloheksylometylo)-1H-indol-3-ylo]karbonylo]-3-metylo-L-walina

MN-18 - N-1-naftalenylo-1-pentylo-1H-indazolo-3-karboksyamid

MN-24 (NNEI) - N-1-naftalenylo-1-pentylo-1H-indolo-3-karboksyamid

MN-25-2-methyl derivative - 7-metoksy-2-metylo-1-[2-(4-morfolinylo)etylo]-N-[(1S,2S,4R)-1,3,3-
trimetylobicyklo[2.2.1]hept-2-ylo]-1H-indolo-3-karboksyamid

MO-AMB - 1-metoksy-3,3-dimetylo-1-oksobutan-2-yl

Morphine - 7,8-didehydro-4,5a-epoksy-17-metylo-morfinian-3,6a-diol

MPBP - 4'-Metylo-alfa-pirrolidynobutiofenon

MTTA - 3,4-dihydro-2-[(metyloamino)metylo]-1(2H)-naftalenon; meftetramina

MXE - 2-(etyloamino)-2-(3-metoksyfenylo)-cykloheksanon

MXP - 1-(1-(2-metoksyfenylo)-2-fenyloetylp)piperydyna; metoksyfenidyna

N,N-DMC - 2-(dimetyloamino)-1-fenylo-1-propanon

N-acetyl-3,4-MDMC - N-[2-(1,3-benzodioksol-5-ylo)-1-metylo-2-oksoetylo]-N-metylo-acetamid

N-benzylnorbutylone - N-benzyl-(3,4-metylenodioksyfenylo)-2-aminobutan-1-on

N-desmethylclobazam (norclobazam) - 8-chloro-1-fenylo-1H-1,5-benzodiazepin-2,4(3H,5H)-dion

N-desmethylclomipramine (norclomipramine) - 3-chloro-10,11-dihydro-N-metylo-5H-dibenz[b,flazepino-5-
propanoamina

N-desmethylketamine (norketamine) - 2-amino-2-(2-chlorofenylo)-cykloheksanon
NEB - 2-(etyloamino)-1-fenylobutan-1-on; n-etylobufedron
N-ethyl-n-methylcathinone - 2-(etylo(metylo)amino)-1-fenylopropan-1-on
N-ethylnordazepam - 7-chloro-1-etylo-5-fenylo-3H-1,4-benzodiazepin-2-on
N-ethylnorketamine - 2-(2-chlorofenylo)-2-(etyloamino)-cykloheksanon

N-ethyloxazepam - N-etylo-9-chloro-4-hydroksy-6-fenylo-2,5-diazabicyklo[5.4.0]Jundeka-5,8,10,12-tetraen-3-
on

NIH 10522 (meperidine) - ester etylowy kwasu 1-metylo-4-fenylo-4-piperydinokarboksylowego

Nitracaine - 3-(dietyloamino)-2,2-dimetylopropylo-4-nitrobenzoesan

NM2ALI - N-metylo-2-amino-indan (N-metylo-2,3-dihydro-1H-inden-2-amina)

N-methyl-PEA - N-metylo-2-fenyloetyloamina

NMT - N-metylo-1H-indolo-3-etanoamina

Nortriptyline - 3-(10,11-dihydro-5H-dibenzo[a,d]cyklohepten-5-ylideno)-N-metylo-1-propanoamina

NPA - a-metylo-N-propylo-benzenoetanoamina

NPS - nowe substancje psychoaktywne (ang. New Psychoactive Substances)

NRG-1 - 1-(2-naftalenylo)-2-(1-pirrolidynylo)-1-pentanon

NRG-3 - 2-(metyloamino)-1-(naftalen-2-ylo)pentan-1-on

NSC 111388 (methaqualone) - 2-metylo-3-(2-metylofenylo)-4(3H)-chinazolinon

NSC 169448 (oksazepam) - 7-chloro-1,3-dihydro-3-hydroksy-5-fenylo-2H-1,4-benzodiazepin-2-on

NSC 19045 (oksymorfon) - (5¢)-4,5-epoksy-3,14-dihydroksy-17-metylo-morfinian-6-on

NSC 246303 (temazepam) - 7-chloro-1,3-dihydro-3-hydroksy-1-metylo-5-fenylo-2H-1,4-benzodiazepin-2-on
NSC 27110 (propylhexedrine) - N,a-dimetylo-cykloheksanoetanoamina

NSC 277179 (prazepam) - 7-chloro-1-(cyklopropylometylo)-1,3-dihydro-5-fenylo-2H-1,4-benzodiazepin-2-on
NSC 279758 (lorazepam) - 7-chloro-5-(2-chlorofenylo)-1,3-dihydro-3-hydroksy-2H-1,4-benzodiazepin-2-on
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NSC 29847 (ibogaine) - 12-metoksy-ibogamina

NSC 40030 (lidokaina) - 2-(dietyloamino)-N-(2,6-dimetylofenylo)-acetamid

NSC 58775 (nitrazepam) - 1,3-dihydro-7-nitro-5-fenylo-2H-1,4-benzodiazepin-2-on

NSC 63795 (n,n-dmt) - N,N-dimetylo-1H-indolo-3-etanoamina

NSC 74772 - N,N-dimetylo-2-[1-fenylo-1-(2-pirydinylo)etoksy]monoetanoamina; doksylamina

NSC 91523 (propranolol) - 1-[(1-metyloetylo)amino]-3-(1-naftalenyloksy)-2-propanon

NSC 9848 (phenobarbital) - 5-etylo-5-fenylo-2,4,6(1H,3H,5H)-pirymidinotrion

NSC169914 (prolintane) - 1-[1-(fenylometylo)butylo]-pirrolidyna

0-CPP - orto-chlorofenylopiperazyna

Octacaine - Butanamid, 3-(dietyloamino)-N-fenylobutanoamid

O-PCE - 2-(etyloamino)-2-fenylo-cykloheksanon; deschloro-n-etylo-ketamina

ORG-28611 - [1-(cykloheksylometylo)-7-metoxy-1H-indol-3-ylo](3,4-dimetylo-1-piperazynylo)-metanon

PCMPA - N-(3-metoksypropylo)-1-fenylo-cykloheksanoamina

PCP - 1-(1-fenylocykloheksylo)-piperydyna; fencyklidyna

pCPP - 1-(4-chlorofenylo)piperazyna

PCPr - 1-fenylo-N-propylo-cykloheksanoamina

Pentedrone - 2-(metyloamino)-1-fenylo-1-pentanon

Pentedrone metabolite - o-[(1R)-1-(metyloamino)butylo]-benzenometanol

Pentylone (bk-MBDP) - 2-(metyloamino)-3',4'-(metylenodioksy)-walerofenon

Phentermine - a,a-dimetylo-benzenoetanoamina

Phenytoin - 5,5-difenylo-2,4-imidazolidinodion

PMEA -N-etylo-4-metoksy-alfa-metylo-benzenoetanoamina; n-etylo-4-metoksyamfetamina

PMMA - 4-metoksy-N,a-dimetylo-benzenoetanoamina; 4-metoksymetamfetamina

PMMC - 1-(4-metoksyfenylo)-2-(metyloamino)-1-propanon; metedron

Procaine - 4-aminobenzoesan 2-(dietyloamino)etylu

Promethazine - N,N,a-trimetylo-10H-fenotiazyna-10-etanoamina

Propafenone - 1-[2-[2-hydroksy-3-(propyloamino)propoksy]fenylo]-3-fenylo-1-propanon

PSB-SB-1202 - 5-metoksy-3-[(2-metoksyfenylo)metylo]-7-pentylo-2H-1-benzopyran-2-on

PTI-1 - N,N-dietylo-2-(1-pentylo-1H-indol-3-ylo-4-tiazolometanoamina

PTI-2 - N-(2-metoksyetylo)-N-(1-metyloetylo)-2-(1-pentylo-1H-indol-3-ylo)-4-tiazolometanoamina

PV4 - 2-(pirrolidyn-1-ylo)-1-(p-tolilo)heksan-1-on; 4-metylo-PHP

Pyrazolam - 8-bromo-1-metylo-6-(2-pirydynylo)-4H-[1,2,4]triazolo[4,3-a][1,4]benzodiazepina

QUPIC (PB-22) - Ester 8-chinolinylowy kwasu 1-pentylo-1H-indolo-3-karboksylowego

RH-34 - 3-[2-[[(2-metoksyfenylo)metylo]lamino]etylo]-2,4(1H,3H)-chinazolinodion

Ro 5-3453 (nimetazepam) - 1,3-dihydro-1-metylo-7-nitro-5-fenylo-2H-1,4-benzodiazepin-2-on

Ro 8-4650 - 4-(3,4-dichlorofenylo)-1,2,3,4-tetrahydro-7-metoksy-2-metylo-izochinolina diklofensina

SCB - syntetyczne kannabinoidy

Scopolamine - 3-hydroksy-2-fenylpropanian 9-metylo-3-oksa-9-azatricyklo[3.3.1.024]nonan-7-ylu

SDB-005 - 1-pentylo-1H-indazolo-3-karboksylan naftalen-1-ylu

SDB-006 - 1-pentylo-N-(fenylometylo)-1H-indolo-3-karboksyamid

Sertraline - (1S,4S)-4-(3,4-dichlorofenylo)-1,2,3,4-tetrahydro-N-metylo-1-naftalenoamina

SGT-67 - 1-(5-fluoropentylo)-N-(1-metylo-1-fenyloetylo)-1H-indolo-3-karboksyamid; 5-fluoro-CUMYL-PICA

Sildenafil - 1-[4-etoksy-3-(6,7-dihydro-1-metylo-7-okso-3-propylo-1H-pirazolo[4,3-d]-pirymidyn-5-
ylo)fenylosulfonylo]-4-metylopiperazyna

STS-135 (5F-APICA) - 1-(5-fluoropentylo)-N-tricyklo[3.3.1.13,7]dec-1-ylo-1H-indolo-3-karboksyamid

SWGTOX — Naukowa Grupa Robocza ds. Toksykologii Sadowej (ang. Scientific Working Group for Forensic
Toxicology)

Tapentadol - 3-[(1R,2R)-3-(dimetyloamino)-1-etylo-2-metylopropylo]-fenol
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Tetracaine - 4-(butyloamino)benzoesan 2-(dimetyloamino)etylu

TFMPP - 1-(3-trifluorometylofenylo)piperazyna

THC - 6aR,7,8,10aR-tetrahydro-6,6,9-trimetylo-3-pentylo-6H-dibenzo[b,d]pyran-1-ol

THCCOOH - (-)-11-Nor-9-karboksy-delta®-THC

Thiopropamine - a-metylo-2-tiofenoetanoamina

THJ - 1-pentylo-N-(chinolin-8-ylo)-1H-indazolo-3-karboksyamid

THJ-2201 (5-fluoro THJ-018) - [1-(5-fluoropentylo)-1H-indazol-3-yol]-1-naftalenylo-metanon
TMPEA - 3,4,5-trimetoksy-benzenoetanoamina; meskalina

Tramadol (CG 315) - el-2R-[(dimetyloamino)metylo]-1R-(3-metoksyfenylo)-cykloheksanol
Trazodone - 2-[3-[4-(3-chlorofenylo)-1-piperazynylo]propylo]-1,2,4-triazolo[4,3-a]pirydyn-3(2H)-on
Triazolam (U-33030) - 8-chloro-6-(2-chlorofenylo)-1-metylo-4H-[1,2,4]triazolo[4,3-a][1,4]benzodiazepina
Trimipramine - 10,11-dihydro-N,N,B-trimetylo-5H-dibenz[b,flazepino-5-propanoamina

U-47700 - trans-3,4-dichloro-N-[2-(dimetyloamino)cykloheksylo]-N-metylo-benzamid

UGT - glukuronylotransferaza

UNODC - Biuro Narodow Zjednoczonych ds. Narkotykoéw i Przestepczosci (ang. United Nations Office on
Drugs and Crime)

UR-12 - 7-metoksy-1-[2-(4-morfolinylo)etylo]-N-[(1S,2S,4R)-1,3,3-trimetylobicyklo[2.2.1]hept-2-ylo]-1H-
indolo-3-karboksyamid

UR-144 (KM-X1) - (1-pentylo-1H-indol-3-ylo)(2,2,3,3-tetrametylocyklopropylo)-metanon

UR-144 metabolite (XLR11 N-(4-hydroxypentyl) metabolite) - (1-(4-hydroksypentylo)-1H-indol-3-
ylo)(2,2,3,3-tetrametylocyklopropylo)metanon

W-15 - 4-chloro-N-[1-(2-fenyloetylo)-2-piperydynylideno]-benzenosulfonoamid

WIN 14,833 (stanozolol) - 17a-metylo-2'H-5a-androst-2-eno[3,2-c]pirazol-17p-ol;

WIN 48,098 (pravadoline) - (4-metoksyfenylo)[2-metylo]-1-[2-(4-morfolinylo)etylo]-1H-indol-3-ylo]-metanon

WIN 54,461 - [6-bromo-2-metylo-1-[2-(4-morfolinylo)etylo]-1H-indol-3-ylo](4-metoksyfenylo)-metanon

WIN 55,212-2 - (11R)-2-metylo-11-[(morfolin-4-ylo)metylo]-3-(naftaleno-1-karbonylo)-9-oksa-1-
azatricyklo[6.3.1.04,12]dodeka-2,4 (12),5,7-tetraen

XLR12 - (2,2,3,3-tetrametylocyklopropylo)[1-(4,4,4-trifluorobutylo)-1H-indol-3-ylo]-metanon

Yangonin - 4-metoksy-6-[(1E)-2-(4-metoksyfenylo)etenylo]-2H-piran-2-on

Zaleplon (CL 284,846) - N-[3-(3-cyjanopirazolo[1,5-a]pirymidyn-7-ylo)fenylo]-N-etyloacetamid

Zolpidem (SL 80-0750) - N,N,6-trimetylo-2-(4-metylofenylo)-imidazo[1,2-a]pirydyno-3-acetamid

Zopiclone (RP 27267) - (RS)-4-metylopiperazyno-1-karboksylan 6-(5-chloropirydyn-2-ylo)-5-okso-7H-
pirolo[3,4-b]pirazyn-7-ylu

Zuclopenthixol - (Z)-2-{4-[3-(2-chloro-9H-tioksanten-9-ylideno)propylo]piperazyn-1-ylo}etanol

0-ET - a-etylo-1H-indolo-3-etanoamina; alfa-etylotryptamina

a-naphyrone - 1-(naftalen-1-ylo)-2-(pirrolidyn-1-ylo)pentan-1-on;

a-PBP - 1-fenylo-2-(1-pirrolidynylo)-1-butanon

a-PHP -1-fenylo-2-(1-pirrolidynylo)-1-heksanon

a-PHPP (PV8) - 1-fenylo-2-(1-pirrolidynylo)-1-heptanon

a-PipBP - 1-fenylo-2-(1-piperidynylo)-1-butanon

0-POP (PV9) - 1-fenylo-2-(1-pirrolidynylo)-1-oktanon

a-PPP - 1-fenylo-2-(1-pirrolidynylo)-1-propanon

a-PVP -1-fenylo-2-(1-pirrolidynylo)-1-pentanon

0-PVT -2-(1-pirrolidynylo)-1-(2-tienylo)-1-pentanon
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1 Wprowadzenie

W ostatnich latach ciggle rosngcego zainteresowania substancjami psychoaktywnymi,
ktore wedlug Biura Narodow Zjednoczonych ds. Narkotykow i Przestepczosci (UNODC) sg
klasyfikowane jako substancje naduzywajace w postaci czystej lub w preparacie, ktore nie sg
objete jednolita konwencjag o $rodkach odurzajacych z 1961 roku lub konwencja
0 substancjach psychotropowych z roku 1971. Mianem nowe oznacza si¢ substancje, ktore
pojawily sie na rynku nielegalnie i sg uzywane w celach rekreacyjnych, a nie medycznych [1].
Tego typu substancje nazywane sa rowniez dopalaczami, dziataja na uktad nerwowy podobnie
jak klasyczne narkotyki ($rodki psychoaktywne), ktore podlegaja surowym przepisom

jednostek rzadowych i sg uwzglednione w konwencji o kontroli narkotykow [2].

Pojawiajace si¢ w nielegalnej sprzedazy nowe substancje psychoaktywne sg ogromnym
zagrozeniem dla zdrowia i zycia zazywajacych je osob. Producenci tego typu substancji
podejmujg dziatania majgce na celu ominigcie przepisow prawa poprzez modyfikowanie juz
nam znanych substancji psychoaktywnych, dzigki czemu wprowadzaja do sprzedazy co raz to
nowe dopalacze, ktore stanowig ogromne zagrozenie dla zdrowia i Zycia 0sob je zazywajacych.
Im wigcej modyfikacji strukturalnych zostanie przeprowadzonych w czasteczce, tym trudniej
jest ja jednoznacznie zidentyfikowac i obja¢ restrykcjami prawnymi. Dzigki takim dziataniom
producentom udaje si¢ uniknaé¢ konsekwencji prawnych zwigzanych z ich wytwarzaniem,
rozprowadzaniem, a takze uszczerbkiem na zdrowiu czy nawet Smiercig osob je zazywajacych,
a co za tym idzie zwigksza si¢ ich dostgpnos¢ na nielegalnych rynkach [3]. Dodatkowym
zagrozeniem dla zdrowia i zycia jest fakt, iz nowe substancje psychoaktywne (NPS) cze¢sto
produkowane sg W nieodpowiednich warunkach, przez co czystos¢ i sktad tych substancji

cze¢sto pozostaje nieznany [4].

Ogromna liczba dostgpnych na rynku NPS to bardzo duze wyzwanie dla laboratoriow
analitycznych. Ze wzgledu na ilo$¢ analitow czesto stosuje si¢ najpierw metody przesiewowe,
a dopiero pozniej probke podaje si¢ analizie metoda konfirmacyjng w celu jednoznacznej
identyfikacji analitu i wyznaczenia jego zawartosci. Do metod przesiewowych zaliczajg si¢
miedzy innymi metody immunochemiczne, ktore wcigz sg stosowane przez wielu badaczy
[5-18]. Niewatpliwg zaleta tych metod jest ich prostota i szybkos$¢, jednakze wyniki uzyskiwane
za pomocg tych metod czgsto okazujg si¢ falszywie pozytywne lub falszywie negatywne ze
wzgledu na ich niskg czutos$¢ i specyficzno$¢ [D1]. Doktadniejsza, co raz czgéciej stosowang

metoda analizy jest chromatografia gazowa sprz¢zona ze spektrometrig mas (GC-MS) [19-23].
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Mimo, ze metody te charakteryzuja si¢ nizsza granica wykrywalnos$ci (LOD) niz metody
immunochemiczne [19], to nadal mozna napotka¢ wiele problemow analitycznych podczas ich
stosowania. Jednym z nich jest konieczno$¢ upochodnienia badanych zwigzkoéw, co wydtuza
czas analizy, zwicksza koszt jednostkowy, a takze generuje utrate analitow i obnizenie wartoSci
odzysku dla poszczegolnych analitow [19]. Wychodzac naprzeciw tym problemom badacze
stosuja do oznaczania tych zwigzkéw chromatografi¢ cieczowa sprze¢zong z tandemowsg
spektrometrig mas (LC-MS/MS) [24-33]. Technika ta umozliwia 0znaczanie wielu substancji
psychoaktywnych w toku jednej analizy, jednak w celu peinej analizy toksykologicznej probek
biologicznych konieczne jest opracowanie nowych procedur umozliwiajacych identyfikacje
NPS. Poszukuje si¢ takich rozwigzan analitycznych, ktore pozwolg 0znaczy¢ wiele réoznych
grup zwigzkow w jednym i krotkim czasie, redukujac koszty jednostkowej analizy oraz ilos¢

odpadow, ktore sg toksyczne [D1].

Substancje psychoaktywne, leki i ich metabolity stanowig obszerng grup¢ analitow
w analizach toksykologicznych. Biorac pod uwage ztozonos$¢ procesu przygotowania probek
do analizy oraz identyfikacji tak zr6znicowanych pod wzglgdem fizykochemicznym zwigzkow,
widzimy niebagatelne wyzwanie dla laboratoriow toksykologicznych. Istnieje potrzeba
opracowania metodyk analitycznych  pozwalajacych na  przygotowanie  probek
z matryc biologicznych réznigcych sie zawartoscig zwigzkow wspotwystepujacych z jak
najwicksza efektywnoscia izolowania wszystkich badanych analitéw oraz umozliwiajace ich

jednoznaczng identyfikacje w mozliwie krotkim czasie.

Niniejsza rozprawa doktorska wychodzi naprzeciw wyzej wspominanym problemom
analitycznym i dotyczy opracowania metod pozwalajacych na identyfikacje i iloSciowe
oznaczenie ponad 500 substancji psychoaktywnych, lekow i ich metabolitow izolowanych
z probek krwi, moczu i wlosow z wykorzystaniem techniki LC-MS/MS. Przeprowadzone
badania wymagaly opracowania selektywnej, a zarazem efektywnej metody ekstrakcji
wybranych analitow z réznych matryc biologicznych oraz doboru warunkéw rozdzielania
z wykorzystaniem chromatografii cieczowej i parametrow pracy spektrometru mas do ich
identyfikacji. Opracowane procedury badawcze zostaty poprawnie zweryfikowane poprzez
udziat w badaniach biegtosci, co pozwolito na wdrozenie ich do rutynowych analiz

toksykologicznych w Instytucie Genetyki Sadowej w Bydgoszczy [D4].
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Podstawe rozprawy doktorskiej stanowi cykl tematycznie spojnych publikacji, ktore
ukazatly si¢ w specjalistycznych czasopismach naukowych o zasiegu migdzynarodowym

oraz zgloszenie patentowe:

[D1] Jadwiga Musial, Jakub Czarny, Renata Gadzata-Kopciuch, Overview of analytical
methods for determining novel psychoactive substances, drugs and their metabolites in
biological samples, Critical Reviews in Toxicology, 2022, 52:3, 239-258,
https://doi.org/10.1080/10408444.2022.2091424, IF=6,184

[D2] Jadwiga Musial, Jolanta Powierska-Czarny, Jakub Czarny, Michat Raczkowski, Natalia
Galant, Bogustaw Buszewski, Renata Gadzata-Kopciuch, One-step extraction and
determiantion of 513 psychoactive substances, drugs, and their metabolites from hair by
LC-MS/MS, Archives of Toxicology, 2022, 96:2927-2933, https://doi.org/10.1007/s00204-
022-03343-w, IF=6,168

[D3] Jakub Czarny, Jadwiga Musial, Jolanta Powierska-Czarny, Natalia Galant, Michal
Raczkowski, Bogustaw Buszewski, Renata Gadzata-Kopciuch, Validation of a simple and
quick method for determination of psychoactive substances, drugs and their metabolites
from human blood by LC-MS/MS, Microchemical Journal, 2022, 182: 107922, ISSN 0026-
265X, https://doi.org/10.1016/j.microc.2022.107922, IF=5,304

[D4] Jolanta Powierska-Czarny, Jakub Czarny, Radostaw Zbytniewski, Michat Raczkowski,
Natalia Galant, Jadwiga Musial., Sposob wykrywania zwigzkéw psychoaktywnych
w probkach biologicznych oraz zastosowanie tego sposobu do wykrywania substancji

psychoaktywnych, Zgloszenie patentowe - Numer P.441164 UP

[D5] Jakub Czarny, Jadwiga Musial, Jolanta Powierska-Czarny, Michat Raczkowski, Natalia
Galant, Bogustaw Buszewski, Renata Gadzata-Kopciuch, Determination of 465
psychoactive substances, drugs and their metabolites in urine by LC-MS/MS, Analytical
Methods, 2024, https://doi.org/10.1039/D4AY00777H, IF=2,7
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2 Celeizalozenia rozprawy doktorskiej

Nadrzednym celem rozprawy doktorskiej byto opracowanie procedur analitycznych
pozwalajacych na oznaczanie, jak najwickszej liczby substancji psychoaktywnych, lekow
1 ich metabolitow w toku jednego postepowania analitycznego i krotkim czasie w matrycach
biologicznych takich jak: krew [D3], mocz [D5] i wlosy [D2]. Badania realizowane w ramach
pracy doktorskiej miaty na celu wdrozenie opracowanych procedur badawczych do rutynowych
analiz pod katem identyfikacji substancji psychoaktywnych, lekow i ich metabolitow
w probkach krwi, moczu 1 wloséw w laboratorium Instytutu Genetyki Sagdowej w Bydgoszczy.

Cel rozprawy realizowano poprzez:

e opracowanie efektywnej metody izolowania wybranych analitéw nalezacych do
grupy substancji psychoaktywnych, ich metabolitow i1 lekéw z probek krwi,
moczu 1 wlosow,

e dobor warunkéw chromatograficznych rozdzielenia wybranych substancji
psychoaktywnych poprzez wybor odpowiedniego sktadu fazy ruchomej oraz
rodzaju kolumny chromatograficznej, dobor parametrow identyfikacji badanych
zwiazkow za pomocg spektrometru mas,

e walidacja opracowanych procedur analitycznych,

o weryfikacja  metodyki  postgpowania  analitycznego ~w  badaniach
miedzylaboratoryjnych (badania biegtosci),

e wdrozenie opracowanych metodyk analitycznych do rutynowych analiz
w Instytucie Genetyki Sadowej w Bydgoszczy.

Do przeprowadzenia eksperymentow wykorzystano wzorce analityczne kazdej
z badanych substancji. Wszystkie anality wykorzystano do stworzenia mieszaniny analitow,
ktora stuzyta do wzbogacania probek biologicznych podczas przeprowadzanych badan. Do
identyfikacji analitow wykorzystano tandemowsg spektrometric mas (MS/MS) z jonizacja
poprzez elektrorozpylanie w trybie jonéw dodatnich i ujemnych. Analizy przeprowadzano
w trybie monitorowania par MRM, po dwie pary dla kazdego z analitow. Opracowane
procedury poddano procesowi walidacji zgodnie z wytycznymi Naukowej Grupy Roboczej ds.

Toksykologii Sagdowej (ang. Scientific Working Group for Forensic Toxicology - SWGTOX).
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3 Problem badawczy
3.1 Metabolizm substancji psychoaktywnych

Ze wzgledu na ogromng ilo$¢ znanych juz nowych substancji psychoaktywnych Biuro
Narodow Zjednoczonych ds. Narkotykéw i1 Przestepczosci (ang. United Nations Office on
Drugs and Crime - UNODC) podzielito je na kilka grup. W$r6d nich znajduja si¢: aminoindany,
benzodiazepiny, pochodne fentanylu, lizergamidy, nitrazeny, substancje typu fencyklidyny,
fenetylaminy, fenidaty, fenmetrazyny, piperazyny, substancje pochodzenia roslinnego,
syntetyczne kannabinoidy, syntetyczne katynony, tryptaminy oraz inne substancje [34].
Odrebng grupe stanowiag klasyczne narkotyki obejmujace: amfetaminy, opiaty i opioidy,
kannabinoidy, katynony oraz barbiturany. Nalezy zaznaczy¢, ze analizy toksykologiczne
tych psychoaktywnych substancji w probkach biologicznych to nie tylko oznaczenie substancji
macierzystej, ale przede wszystkim identyfikacja metabolitow zazytych substancji
psychoaktywnych w celu werytfikacji wynikéw pochodzacych z r6znych matryc oraz podjecia
odpowiednich dziatan medycznych czy prawnych.

W trakcie badan zajmowano si¢ substancjami nalezacymi do kazdej z powyzszych grup.
Metabolizm wielu z tych substancji jest juz dobrze poznany. Najlepiej zbadany jest metabolizm
benzodiazepin, ktore naleza do najczesciej przepisywanych lekow na catym $wiecie. Pomimo
wspolnego elementu strukturalnego (5-fenylo-1,3-dihydrobenzo[e][1,4]diazepina)
benzodiazepiny r6znig si¢ wlasciwosciami farmakokinetycznymi i metabolicznymi. Wykazuja
dziatanie anksjolityczne, uspokajajace, nasenne, amnestyczne, przeciwpadaczkowe oraz
zwiotczajace miesnie [35]. Czas dziatania danej benzodiazepiny jest Scisle zwigzany z iloScia
metabolitow, ktore z niej powstajg. Metabolizm tej grupy zwigzkéw obejmuje dwa gtowne
szlaki metaboliczne: utlenianie i glukuronidacj¢. Benzodiazepiny o dtuzszym czasie dziatania
zwykle najpierw ulegaja utlenieniu pod wplywem cytochromu P450 (CYP), w wyniku czego
powstaja aktywne metabolity, ktore nastepnie muszg ulec glukuronidacji w celu usunigcia
z organizmu [36]. Natomiast benzodiazepiny, ktore ulegajg bezposredniej glukuronidacji, co
prowadzi do powstania nieaktywnych i szybko wydalanych metabolitow, charakteryzuja si¢
krotkim czasem dziatania [37]. Szczegotowe $ciezki metabolizmu zwigzkow nalezacych do tej
grupy opisywalo wielu badaczy [36-44]. Glownymi zwigzkami z grupy benzodiazepin
wykrywanymi we krwi sg diazepam i nordiazepam, natomiast w przypadku probek moczu sg
to oksazepam i temazepam, ktore ulegajg reakcji sprz¢gania z kwasem glukuronowym

i zostajg wydalone z moczem z identyczng szybkoscia z jaka powstaja [45]. Dlatego kluczowe
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jest wykrywanie tych substancji zaréwno we krwi, jak i w probkach moczu, co umozliwia
potwierdzenie ich zazycia nawet po zakonczeniu procesOw metabolicznych w organizmie.

Kolejng z dobrze zbadanych grup sg aminoindany. Jednym z najcze¢sciej spotykanych
zwigzkoéw nalezacych do tej grupy jest MDAI, ktory wykazuje dziatanie serotoninergiczne.
MDAI pojawit si¢ na nielegalnym rynku jako substytut zakazanych lekéw stymulujacych
I entaktogennych, dlatego tez uwzgledniono go w badaniach. Szlak metaboliczny tej substancji
jest dobrze znany [46-49] i dowodzi, ze jest on wydalany z moczem glownie
W postaci niezmienionej, co narzuca konieczno$¢ identyfikacji tej substancji w probkach
moczu. Warto zwroci¢ uwage rowniez na NM2AI, ktérego metabolizm zostal opisany
w jednej z prac [50]. Badania potwierdzity konieczno$¢ analizowania zarowno NM2AI, jak
1 jego metabolitu 2AI w probkach toksykologicznych. Oba te anality zostaly wprowadzone do
badan w naszym laboratorium.

Bardzo istotnymi w analizach toksykologicznych sg te z NPS, ktére sg wprowadzane do
obrotu na skutek modyfikacji strukturalnych tych dobrze znanych i nielegalnych substancji
psychoaktywnych. Procesy metaboliczne tych substancji nie sg jeszcze zbyt dobrze znane.
W pracy przegladowej [D1] skoncentrowano si¢ na analizie procesOw zwigzanych
z uzywaniem kilku grup czesto stosowanych substancji psychoaktywnych. Poza tym,
omoOwiono grupy, ktére sg istotne pod wzgledem toksykologicznym, ale jeszcze nie zostaty
uwzglednione w regulacjach prawnych. W opisywanych metodach badawczych skupiono si¢
na piperazynach, kannabinoidach i ich syntetycznych pochodnych oraz opioidach i opiatach.

Piperazyny, ktore stanowig jedng z nowych grup narkotykow, dzielg si¢ na dwie klasy:
N-benzylpiperazyna (BZP) i jej analog MDBP oraz fenylopiperazyny (mCPP, TFMPP
i MeOPP) [51]. Wytwarzane sg one w celu obejscia przepisow prawa poprzez modyfikacje
struktury chemicznej niektorych produktow naturalnych lub innych zabronionych juz
narkotykow, a nastepnie sprzedawane w internecie pod nazwami takimi jak: Rapture, Frenzy,
Bliss, Charge, Herbal ecstasy, A2, Legal X i Legal E [51]. Piperazyny sg tatwo wchtaniane
z przewodu pokarmowego, cze$S¢ wchionigtej substancji jest metabolizowana i usuwana
z moczem. Dopalacze pochodzace od piperazyny sa metabolizowane gléwnie
w watrobie. Ze wzgledu na fakt, iz fenelopiperazyny sa metabolizowane w wigkszym stopniu
niz benzylopiperazyny, dlatego tez sa one wydalane prawie wylacznie w postaci metabolitow
[52]. Jako gtdéwny metabolit mMCPP zidentyfikowano para-hydroksy-mCPP powstaty na skutek
aromatycznej hydroksylacji. Zwigzek ten w postaci niezmienionej wystepowat
w malych iloéciach [51]. Gtéwnym produktem metabolizmu TFPP (zwigzek strukturalnie

podobny do mCPP) jest hydroksy-TFMPP, ktory nastepnie ulega cze¢sciowej glukuronidacji lub
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siarczanowaniu. Natomiast degradacja heterocyklu piperazyny poprzez podwdjng
N-dealkilacje powoduje  powstanie  N-(3-trifluorometylofenylo)etylenodiaminy  lub
3-trifluorometyloaniliny. Hydroksylowany metabolit hydroksy-TFMPP prowadzi do powstania
N-(hydroksy-3-trifluorometylofenylo)etylenodiaminy lub hydroksy-3-trifluorometyloaniliny
[53,54].

W przypadku kannabinoidéw, ktore sa reprezentowane miedzy innymi przez THC,
metabolizm odbywa si¢ gldwnie w watrobie, za posrednictwem izoenzymow CYP2C9,
CYP2C19, CYP3A4 cytochromu P450 (CYP450) [55]. THC jest metabolizowany gtownie do
11-hydroksy-THC (11-OH-THC) i 11-karboksy-THC(11-COOH-THC), ktéry ulega
glukuronidacji [56], a nastepnie jest wydalany z katem i moczem [57,58]. Dlatego tak wazne
jest uwzglednienie tych analitow w badaniach toksykologicznych. Syntetyczne kannabinoidy
(SCB) to klasa nielegalnych narkotykow, zwykle przegotowanych na bazie matrycy ziotowe;j,
ktore sg palone jak marihuana [59]. Sprzedawane sa one pod nazwami takimi jak: K2 czy SPICE
I opisane zwrotami - nie do spozycia przez ludzi. Czgsto sprzedawane jako syntetyczna
marihuana sg unikalnymi substancjami chemicznymi [59]. Nielegalni producenci
zmotywowani do dalszych dziatan ciagle zmieniaja struktury SCB w celu uniknigcia przepisow
1 identyfikacji w standardowych testach narkotykowych. Konsument nigdy nie ma pewnosci
jaki sktad ma zakupiony K2 czy SPICE i jakie beda konsekwencje jego zazycia. Do tej pory
w Stanach Zjednoczonych zidentyfikowano ponad 50 specyficznych SCB, ale wigkszo$¢ z nich
jest  biochemicznie  sklasyfikowana jako aminoalkiloindole, cykloheksylofenole,
benzoiloindole lub analogi A9-THC [59]. Ze wzgledu na wzrost zainteresowania tg grupa
zwigzkow ich metabolizm jest w ostatnim czasie szybko rozwijajacym si¢ obszarem
naukowym. Wykazano, ze kolejno§¢ powstawania metabolitow jest taka, Ze najpierw zwiazki
te sg utleniane przez cytochromy P450, a nast¢pnie sprzggane z kwasem glukuronowym przez
klase enzymoéw UDP — glukuronylotransferazy (UGT), co jest niezbednym procesem do
usunigcia tych substancji z organizmu [60]. Jednym z popularnych syntetycznych
kannabinoidow jest JWH-018. Zaobserwowano, ze jego metabolity s3 wydalane prawie
catkowicie w postaci koniugatéw glukuronidowych [61]. Przeprowadzone rowniez dla innych
zwigzkow  (JWH-073, JWH-250) badania potwierdzily powstawanie metabolitow
zawierajacych pojedyncza grupe hydroksylowa jako glownych metabolitow, ktore ulegaty
glukuronidacji w celu eliminacji z moczem ludzkim [62, 63].

Opiaty definiuje si¢ jako pochodne alkaloidow opium, z ktoérych najwazniejszymi
przedstawicielami sg morfina, kodeina i heroina [64]. Heroina jest szybko metabolizowana

przez hydroliz¢/deacetylacje do 6-AM, a nastepnie do morfiny, odpowiedzialna za ten proces
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jest acetylocholinoesteraza erytrocytow i osoczowa butyrylocholinoesteraza [64]. Powyzsze
informacje wskazuja na konieczno$¢ analizy zarowno morfiny, jak 1 6-AM w celu
potwierdzenia lub wykluczenia zazycia nie tylko morfiny ale i heroiny.

Badania nad metabolizmem substancji psychoaktywnych pozwalajg na rozwdj metod
toksykologicznych zaréwno pod katem analitycznym, jak i retrospektywnym. Tak szeroki
zakres analiz substancji psychoaktywnych oraz mozliwo$¢ zastosowania metod badawczych do
réznych matryc biologicznych daje ogromne mozliwosci poznania szlakow metabolicznych,
a co za tym idzie identyfikacji nowych substancji psychoaktywnych pojawiajacych si¢ na
nielegalnym rynku.

3.2 Analiza substancji psychoaktywnych i ich metabolitéw oraz lekow
w materiale biologicznym

W ostatnich latach substancje psychoaktywne staty si¢ zamiennikiem dla alkoholu.
Sprzedawane w postaci srodkow nie do spozycia o nazwach takich jak: dopalacze, sole do
kapieli czy chemikalia badawcze [46]. Niepokojacy jest fakt, ze zazywaja je coraz miodsi
ludzie, ktorzy nie zdaja sobie sprawy z konsekwencji stosowania tego typu substancji dla ich
organizmu. Ponadto, dziatania prawne podjete w celu ograniczenia dostgpnosci tego typu
srodkow w legalnej sprzedazy skutkujg wprowadzaniem kolejnych dopalaczy, ktore sa
modyfikacjami strukturalnymi juz znanych i nielegalnych substancji psychoaktywnych. Dzigki
temu handlarze wprowadzaja do sprzedazy dopalacze, ktore sa poza zasiggiem organdéw
Scigania. Ten aspekt jest szczegdlnie wazny w analizie NPS. Bardzo istotne jest jednoznaczne
identyfikowanie pojawiajacych si¢ na rynku nowosci i zglaszanie ich do wpisania na liste
srodkow zakazanych.

Analiza substancji psychoaktywnych w probkach biologicznych staje si¢ ogromnym
wyzwaniem dla laboratoriow, ktore muszg stale rozwija¢ swoje metody by moc wykry¢ co raz
to nowe NPS pojawiajace si¢ na rynku. Wstepnie probki poddaje si¢ analizie przesiewowe;]
wykorzystujac w tym celu testy immunochemiczne [12, 14, 17, 18]. Jednakze zwykle granica
oznaczalnosci (LOQ) tych metod jest zbyt wysoka na wykrycie pozostalosci NPS
w organizmie. Ponadto, testy te zazwyczaj sa dedykowane dla konkretnych grup analitow, co
wymusza wigkszg liczb¢ analiz pod katem roznych grup NPS, co generuje dodatkowe koszty,
odpady, a takze znacznie wydluza czas analiz, ktore trzeba potem potwierdzi¢ metodami
konfirmacyjnymi. Wychodzac naprzeciw powyzszym problemom opracowywane sg nowe
metody oparte na chromatografii gazowej [9, 19, 65, 66] i chromatografii cieczowej [31-33,67-

71], ktére sa coraz czesciej stosowane w laboratoriach. W przypadku potaczenia chromatografii
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gazowej ze spektrometriag mas (GC-MS) plusem jest obnizenic LOQ wzglgdem metod
immunochemicznych, jednakze nalezy zwroci¢ uwage na konieczno$¢ dodatkowego etapu
jakim jest derywatyzacja w celu zwigkszenia liczby wykrywanych analitow [19]. Biorgc pod
uwage powyzsze ograniczenia techniki GC-MS oraz oznaczanie duzej ilosci analitow w toku
jednego postgpowania analitycznego, chromatografia cieczowa sprz¢zona ze spektrometriag mas
wydaje si¢ by¢ bardziej uniwersalng technika umozliwiajaca oznaczenie NPS.

Do analizy substancji psychoaktywnych przy uzyciu MS wykorzystuje sie¢ najczesciej
tryb jonizacji ESI w jonizacji dodatniej [24-31,67,68,70], a w przypadku niektorych analitow
réwniez ujemnej [29]. Natomiast jesli chodzi o proces rozdzielenia analitow na kolumnie
chromatograficznej to najwicksze zastosowanie ma kolumna z wypekieniem oktadecylowym
[25,27-29,31,33,67,68,70]. Fazami ruchomymi zazwyczaj s3 mieszaniny wody
i rozpuszczalnika organicznego, ktorym zwykle jest metanol [24,26,29,33,70] lub acetonitryl
[25,27,28,30,31,35,68]. Spotyka si¢ rowniez kolumny z sorbentem fenyloheksylowym [26] czy
bifenylowym [30]. Ze wzgledu na metodg jonizacji stosuje si¢ modyfikatory do faz ruchomych
np. mrowczan amonu [28,70], kwas octowy [30], kwas mrowkowy [24-29,31,67,68,70], ktore
zwigkszaja efektywno$¢ procesu jonizacji. Podczas opracowywania metody rozdzielania NPS
nalezy zwroci¢ szczegdlng uwage na izomeryi bardzo podobne strukturalnie anality, ktore sg
pochodnymi tego samego zakazanego narkotyku. Konieczna staje si¢ wiec weryfikacja czy
otrzymany wynik nie jest suma izomeroéw. Przy analizie tak duzej liczby substancji podczas
jednej analizy, konieczne jest takie dobranie warunkow rozdzielenia, aby zwigzki o takich
samych wartosciach par MRM byty wstanie zosta¢ jednoznacznie zidentyfikowane.

Jednym z najwazniejszych etapow oznaczania NPS jest przygotowanie probki. Analizie
poddaje si¢ probki krwi, moczu, wlosow, a takze $liny. Kazda z tych matryc wymaga
indywidualnego podej$cia i uwzglgdnienia wystepujacych utrudnien w celu dobrania
najefektywniejszego procesu ekstrakcji. Materialty biologiczne s3 bardzo zlozonymi
matrycami, a sktadniki takie jakie biatka, fosfolipidy 1 sole muszg zosta¢ usuniete z probki przed
analizag. W przypadku krwi sg to biatka, ktore zwykle sg stragcane za pomocg acetonitrylu.
Natomiast jesli chodzi o probki moczu poddaje si¢ je procesowi hydrolizy, do ktérego
zazwyczaj stosuje si¢ B-glukuronidaze, co utatwia oznaczenie wolnych metabolitéw substancji
psychoaktywnych [72]. W przypadku analizy NPS najczeSciej spotyka si¢ metody
wykorzystujace technike ekstrakcji do fazy statej (SPE) [24, 25, 27-29,33]. Anality
ekstrahowane sg do rozpuszczalnika, a probka nanoszona jest na sorbent, nastepnie przemywa
si¢ sorbent odpowiednim rozpuszczalnikiem w celu usunigcia sktadnikow zaktocajacych

pochodzacych z matrycy, a zaadsorbowane anality eluuje si¢ za pomocg selektywnych
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rozpuszczalnikow [73,74]. Mimo ogromnej zalety SPE jakg jest mozliwos¢ tatwej
automatyzacji, co pozwala na skrocenie czasu pracy i zmniejszenie ilosci odpadow [72], nadal
poszukuje si¢ mniej skomplikowanych i tanszych metod izolowania NPS z probek
biologicznych. Dane dotyczace metod przygotowania probek, zebrane w pracy przegladowej
[D1] potwierdzaja, ze wyodrgbniajac Kilka grup NPS przy zastosowaniu jednego rodzaju
koluminek SPE, zakres warto$ci odzyskow miesci si¢ w szerokim przedziale wartosci (2-128,5
%). Sugeruje to konieczno$¢ zastosowania kilku kolumienek dla jednej probki w celu
wyizolowania kazdego z analitow, co znacznie zwigcksza koszty 1 wydtuza czas trwania badan.
Ponadto, procedura ta wymaga znacznie wigkszej ilo§ci probki, co nie stwarza wigkszych
probleméw w przypadku moczu, ale w przypadku probek krwi jest to trudne do wykonania.
Wychodzac naprzeciw problemom napotykanym podczas zastosowania techniki SPE, mozna
powroci¢ do klasycznej ekstrakcji w uktadzie ciecz-ciecz (LLE). Daje ona mozliwo$é
wyizolowania znacznie wigkszej liczby analitow stosujac rozpuszczalniki takie jak: acetonitryl
(ACN)[31], octan butylu [76], chloroform [19], czy tez mieszaniny: n-heksan-octan etylu [26],
1-chlorobutan:dichlorometan z octanem etylu [30], a takze ACN z mréwczanem amonu [32].
W przypadku LLE rowniez istnieje mozliwos$¢ automatyzacji procesu cho¢ jest to trudniejsze
do osiggniecia niz w przypadku SPE. Pomimo wysokich kosztéw odczynnikéw i duzej iloSci
szkodliwych odpadéw, mozliwo$¢ zminiaturyzowania, automatyzacji, uzyskanie niskich
warto$ci LOQ 1 wysokich odzyskow dla kazdej z grup analizowanych NPS sa zdecydowanymi
zaletami LLE. Ogromnag =zaleta jest to, ze mozna zastosowa¢ LLE rowniez
w przypadku innych matryc biologicznych, co daje ogromne mozliwosci kompleksowej

analizy.

Wraz ze wzrostem zainteresowania NPS wsrdd spoteczenstwa, a takze koniecznos$cia
przeciwdziatania rozprzestrzeniania si¢ pozornie bezpiecznych dopalaczy. Zagrazajg one
zdrowiu 1 zyciu dlatego tez, istotne jest opracowanie szybkiej, specyficznej, charakteryzujacej
si¢ niskimi warto$ciami LOD i LOQ, wysokim odzyskiem, a takze mozliwoscig szybkiej
rozbudowy i automatyzacji procedury analitycznej. Zapewni to mozliwie krotki czas analizy
obszernej liczby analitow w probce. Istotne jest rowniez tatwe przystosowanie opracowanej
metodyki do innych matryc biologicznych (niejednokrotnie pochodzace od jednego pacjenta),
aby moc analizowac¢ je pod katem NPS dajac mozliwos$¢ pelnej analizy i poznania procesow

metabolicznych tych niezbadanych jeszcze zwiazkow.

Wdrozenie opracowanych procedur analitycznych w Instytucie Genetyki Sadowej

w Bydgoszczy, bedacych efektem badan niniejszej rozprawy doktorskiej, pozwolilo na
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rozwigzanie probleméw dotyczacych analizy NPS. Wyeliminowanie SPE i rozcienczenia
probek, a takze duza liczba analitow identyfikowana w krotkim czasie, obnizenie wartosci LOD
i LOQ oraz mozliwos¢ automatyzacji i rozszerzania procedur o kolejne substancije
psychoaktywne pozwoli na dalszy rozwdj toksykologii, zwi¢kszenie nie tylko ilosci klientow
Instytutu, ale takze liczby substancji zakazanych, a co za tym idzie zwigkszenie bezpieczenstwa

spoteczenstwa.

3.3 Metody przygotowania prébek biologicznych do jakosciowej i iloSciowej
analizy substancji psychoaktywnych, lekéw i ich metabolitow

Opracowana metoda LC-MS/MS zostata wykorzystana do rozdzielenia i analizy
ilosciowej ponad 500 substancji psychoaktywnych (w tym lekéw oraz NPS) oraz ich
metabolitow w probkach biologicznych (wlosy [D1], krew [D3], mocz [D5]). Studia
literaturowe zwigzane z metodami przygotowania probek, zebrane zostalty w pracy
przegladowej [D1]. Zazwyczaj analizowane sg probki moczu i krwi jednakze, coraz wigksza
uwage poswigca si¢ réwniez analizie probek wlosow. Ze wzgledu na niskg inwazyjnos¢
pobierania probek wlosow, zyskuje ona coraz wieksza popularno$¢ wsrodd rodzicow czy
w zaktadach pracy. Kazda z matryc wymaga odpowiedniego przygotowania probki w celu
uzyskania mozliwie najwyzszych odzyskoéw zawartych w probce analitow. Biorgc pod uwage
czas przygotowania probek, ich objetos¢, koszty oraz mozliwos¢ przysziej automatyzacji
podjeto probe opracowania ekstrakcji umozliwiajacej szybka, specyficzng, mozliwie tania,
nisko odpadowg oraz uniwersalng metode przygotowania probek. Zaleta opracowanych metod
byta tatwos$¢ przystosowania ich do innej matrycy i poszerzenia zakresu badan o kolejne anality,
aby moc podazac za ciagle rozwijajacym si¢ rynkiem NPS. Opracowane procedury pozwolity
na wdrozenie nowych procedur [D4] w Instytucie Genetyki Sadowej (IGS)
w Bydgoszczy umozliwiajac wigkszg liczbe analiz w krotszym czasie, co wigze si¢ takze

z nizszymi kosztami 1 wigksza liczbg zleconych badanh.

3.3.1 Probki krwi [D3]

Najczesciej badanymi probkami trafiajagcymi do laboratorium IGS sg probki krwi.
Wiasnie z tego powodu to od tej matrycy rozpoczeto prace badawcze dotyczace niniejsze]
rozprawy doktorskiej. Probki krwi zwykle poddawane sg ekstrakcji SPE, jednakze ze wzgledu
na ilo§¢ analitow oraz fakt, Ze konieczne byloby zastosowanie kilku kolumienek SPE
posiadajacych rozne adsorbenty odpowiednie dla poszczegélnych grup analitow zdecydowano
si¢ sprawdzi¢ inne metody. Podj¢to probe izolowania badanych analitow za pomocg roéznych

kombinacji techniki QUEChERS, jednakze uzyskiwane wyniki nie pozwolily na zastosowanie
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tej metody, ze wzgledu na duze starty anlitow. W kolejnym etapie podjeto proby opracowania
klasycznej metody ekstrkacji - LLE, co daje mozliwo$¢ wyizolowania analitow w jednym toku
analitycznym, co znacznie zmniejsza koszty przygotowania probki. Umozliwia analize
znacznie wigkszej liczby probek w ciggu doby, a takze zmniejsza potrzebng ilo$¢ materiatu

biologicznego do badan.

Analizowanym materialem byla krew pobrana od pracownikéw laboratorium
deklarujgcych brak przyjmowania badanych analitow. Podczas opracowywania metody
oznaczania analitow podj¢to probe przygotowania krzywych wzorcowych w MeOH. Jednakze
ze wzgledu na duzy wplyw matrycy oraz cheé rozszerzenia metody o kolejne zwigzki oraz
matryce przygotowano krzywe kalibracyjne w matrycy. Ze wzgledu na znaczacy wplyw
matrycy podjeto probe rozcienczenia probek rzeczywistych zamiast ich wzbogacania
w ostatnim etapie przygotowania probki. Pozwolito to na uzyskanie czystszych ekstraktéw,
ktore nie zanieczyszczaja dodatkowo aparatu, a takze pozwalajg uzyska¢ nizsze wartosci LOQ
dzigki zmniejszeniu wptywu matrycy. Kazdg probke analizowano dwukrotnie. Jako wzorzec
wewnetrzny uzyto atrazyny, ze wzgledu na pewno$¢, ze nie wystapi ona w probkach
rzeczywistych, a takze ze wzgledu na jej wysoka stabilno$é. W kazdej serii analiz badano dwie
probki z dodatkiem badanych analitow o stezeniach 2 i 10 ng/ml, krzywa wzorcowa w matrycy,
wzorzec w roztworze MeOH o stezeniu 10 ng/ml oraz probke zerows. Wszystkie roztwory

wzorcow analitycznych przygotowywano metoda kolejnych rozcienczen.
Przygotowanie prébek wzbogaconych

Do probowki typu Eppendorf o objetosci 2 ml dodano odpowiednie objgtosci roztworow
zawierajacych wszystkie anality (MASTERMIXA): 1) o stgzeniu 2 ng/ml bylo to 100 pl
MASTERMIXA o stezeniu 10 ng/ml, 2) 10 ng/ml byto to 50 ul MASTERMIXA o stezeniu 100
ng/ml, nastgpnie do probowek dodano 20 pl roztworu atrazyny o stezeniu 2500 ng/ml.
Kolejnym etapem byto dodatnie 500 pl probki Krwi nie zawierajacej badanych analitow oraz
500 pl ACN z buforem (przygotowanym poprzez dodanie po 20 pl mréwczanu amonu
1 kwasu mrowkowego do kolby miarowej o objetosci 100 ml i uzupetnienie ACN do kreski).
Tak przygotowang probke ujednorodniono, a nastepnie wytrzasano w temperaturze 21°C przez
10 minut z predkoscia 1400 rpm. W kolejnym etapie probke umieszczono na 10 minut
w zamrazarce, a nastepnie wirowano 5 minut (2000 rpm). Otrzymany roztwor znad osadu
przefiltrowano. Na tym etapie sprawdzono czy kolejne zamrozenie probki na 10 minut wptynie

na jakos¢ ekstraktu. Stwierdzono, Ze etap ten nie ma wptywu na probke, a wige usunigto ten
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dodatkowy etap z  procedury. Tak otrzymang probke  wirowano  przez
1 minut¢ (10 000 rpm). Z otrzymanego w ten sposob ekstraktu pobrano 50 pl do fiolki
i dodano 450 pl fazy ruchomej (A:B, 90:10 v/v; gdzie A - 2mM mrdéwczan amonu w wodzie
z 0,1% dodatkiem kwasu mréwkowego; B - 2mM mrowczan amonu w metanolu z 0,1%

dodatkiem kwasu mréwkowego) | umieszczono w podajniku automatycznym.
Przygotowanie krzywej wzorcowej w matrycy

Do czterech probowek typu Eppendorf dodano po 500 ul krwi, nast¢pnie dodano 500 ul ACN
z buforem (przygotowanego jak w przypadku probek z dodatkiem wzorca). Tak przygotowana
probke ujednorodniono, a nastgpnie wytrzgsano w 21°C  przez 10 minut
z predkoscig 1400 rpm. W kolejnym etapie probke umieszczono na 10 minut w zamrazarce,
a nastgpnie odwirowano w wiréwce przez 5 minut (2000 rpm). Otrzymany roztwor znad osadu
przeniesiono na filtr wirowkowy (0,2 um). Tak otrzymang probke odwirowano przez 1 minute
w 10 000 rpm. Do o$miu fiolek dodano po 10 pl roztworu atrazyny o stezeniu 2500 ng/ml,
50 ul odpowiedniej mieszaniny zawierajacej wszystkie anality (zawsze jest to stezenie dziesie¢
razy wyzsze niz punkt krzywej, a wigc odpowiednio 0,05; 0,1; 0,5; 1; 5; 10; 20; 50 ng/ml) 50
ul otrzymanego ekstraktu oraz 390 ul fazy ruchomej (A:B 90:10 v/v; gdzie A - 2mM mréwczan
amonu w wodzie z 0,1% dodatkiem kwasu mroéwkowego; B - 2mM mréwczan amonu
w metanolu z 0,1% dodatkiem kwasu mrowkowego). Stezenia punktow do krzywej wzorcowej
z uwzglednieniem 20 krotnego rozcienczenia wynoszg: 0,5, 1, 5, 10, 50, 100, 200 oraz 500
ng/ml.

Przygotowanie probki zerowej

Probke zerowa przygotowano na bazie wczeSniej uzyskanego ekstraktu z krwi (roztwor
acetonitrylu z buforem). Do fiolki dodano 10 pl roztworu atrazyny o stgzeniu 250 ng/ml, 50 pl
ekstraktu z krwi oraz 440 pl fazy ruchomej (A:B, 90:10 v/v; gdzie A - 2mM mréwczan amonu
w wodzie z 0,1% dodatkiem kwasu mrowkowego; B - 2mM mréwczan amonu w metanolu

z 0,1% dodatkiem kwasu mréwkowego).

Przygotowanie wzorca w metanolu

Wzorzec w metanolu przygotowano poprzez dodanie do fiolki 10 ul roztworu atrazyny
o stezeniu 500 ng/ml, 50 pl MASTERMIXA o stezeniu 100 ng/ml oraz 440 pl fazy ruchome;j
(A:B 90:10 v/v).
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W kolejnym etapie prac sprawdzono stabilnos$¢ otrzymanych ekstraktow. Wykonano to
poprzez analiz¢ probek archiwalnych. Otrzymane wyniki potwierdzily stabilno$¢ analitow

1 zostaly wprowadzone do rutynowych analiz jako dodatkowa forma kontroli.

Opracowana metoda izolowania NPS z probek krwi zostala wprowadzona do

rutynowych analiz w laboratorium Instytutu Genetyki Sadowej [D4].

3.3.2  Probki wlosow [D2]

Kolejng matryca do badan w zakresie rozprawy doktorskiej byto opracowanie metody
ekstrakcji wybranych analitow z probek wloséw. Wstepne przygotowanie polegato na pocieciu
wlosow na 1 cm fragmenty. Tak przygotowane probki poddano przemyciu. Na tym etapie
sprawdzono dwa sposoby przemywania: przemywanie mieszaning etanolu i dichlorometanu
oraz samym dichlorometanem. Ze wzglgdu na fakt, ze zastosowanie samego dichlorometanu
pozwolitlo uzyska¢ wyniki zblizone do czesciej stosowanego wspomnianego etanolu
1 dichlorometanu, jednocze$nie eliminujac jeden z rozpuszczalnikow, a co za tym idzie 1 i1los¢

odpadow pozostano przy tym sposobie przemywanie probek wlosow.

Probke wlosow o dlugosci 1 ecm $cigto do korpusu strzykawki o objetosci 5 ml, natozono
na koncowke strzykawki filtr zabezpieczajacy przed utrata wloséw, a nastepnie trzykrotnie
przemyto otrzymang probke 3 ml dichlorometanu i wytrzasano jak w przypadku probek krwi.
W kolejnym etapie wlosy suszono na bibule przez 10 minut w temperaturze pokojowej
(sprawdzano rowniez suszenie w suszarce przez 10 minut w temperaturze 30°C) jednakze straty
analitow byty wigksze niz w przypadku bibuty), a nastgpnie poddano probke sproszkowaniu
przy uzyciu jednej kulki proszkujacej i 15 000 rpm w czasie 5 minut. Na tym etapie testowano
najpierw wersje bez proszkowania wiloséOw jednakze wyniki odzyskow byty niskie
1 niepowtarzalne, a ekstrakt nie do konca oczyszczony z zanieczyszczen. W efekcie tych badan
postanowiono sprawdzi¢ wplyw proszkowania wlosow na wyniki. Testowano rézng ilo$¢
1 wielkos¢ kulek, jako wystarczajace okazalo si¢ zastosowanie juz jednej kulki o $rednicy 25
mm. Kolejnym etapem prac byto dobranie odpowiedniej nawazki sproszkowanego materiatu
badanego do dalszych etapow przygotowania probki do analizy. Powtarzalne wyniki otrzymano
w przypadku 20 mg sproszkowanych wtosow. Wtosy odwazano do probowki typu Eppendorf,
do ktorej w kolejnym etapie dodano 20 pl roztworu atrazyny o st¢zeniu 2,5 pg/ml oraz 500 pl
MeOH (tak jak w przypadku probek krwi sprawdzono rowniez ACN jednakze w przypadku
probek wiosow z MeOH pozwolil uzyska¢ lepsze wyniki). Tak przygotowana probke

wytrzasano przez 1 godzing w temperaturze 21 °C 1 12 000 rpm, a nast¢pnie wymrazano przez
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10 minut. Nastgpnie probke odwirowano przez 5 minut (2000 rpm) i przefiltrowano. Z tak
otrzymanego ekstraktu pobrano 50 pl i dodano do niego 450 pl fazy ruchomej (A:B, 90:10 v/v;
gdzie A - 2mM mréwczan amonu w wodzie z 0,1% dodatkiem kwasu mréwkowego; B - 2mM
mréwczan amonu w metanolu z 0,1% dodatkiem kwasu mrowkowego) dla rozcienczenia 10-
krotnego oraz 200 ul ekstraktu oraz 200 pl fazy ruchomej (A:B, 90:10 v/v; gdzie A - 2mM
mrowczan amonu w wodzie z 0,1% dodatkiem kwasu mréwkowego; B - 2mM mrowczan
amonu w metanolu z 0,1% dodatkiem kwasu mrowkowego) dla 2-krotnego rozcienczenia.
Probke ponownie umieszczono w zamrazarce na 10 minut (etap ten tak jak w przypadku
poprzednich matryc po weryfikacji okazal si¢ nie wnosi¢ zmian i w procedurze zostat
pominigty). Nastepnie probke umieszczono w wirdwce na 3 minuty 10000 rpm,

a z otrzymanego ekstraktu pobrano 200 pl do fiolki o zmniejszonej objgtosci.

Przygotowanie probki wzbogaconej

W przypadku prébki z dodatkiem wzorca na poczatku pracy do sproszkowanych wlosow
dodano oprocz atrazyny i MeOH jeszcze 20 pl mieszaniny wzorcoOw zawierajagcego wszystkie

anality o st¢zeniu 200 ng/ml, co odpowiada stezeniu 0,2 ng/mg wlosa w badanej probce.
Przygotowanie krzywej wzorcowej w matrycy

Probke wlosow nie zawierajacych badanych analitéw o dlugosci 1 cm $cigto do strzykawki
0 objetosci 5 ml, nastgpnie trzykrotnie przemyto otrzymang probke 3 ml dichlorometanu
I natozono na strzykawke filtr nieprzepuszczajacy wlosow i wytrzgsano jak w przypadku
probek krwi. W kolejnym etapie suszono wiosy na bibule przez 10 minut w temperaturze
pokojowej, a nastepnie poddano probke sproszkowaniu przy uzyciu jednej kulki proszkujacej
i obrotach 15 000 rpm w czasie 5 minut. Do dwoch probowek typu Eppendorf odwazono po
20 mg sproszkowanych wtosow i1 dodano do nich 500 ul MeOH. Proboéwke z probka
wytrzasano przez 1 godzing w temperaturze 21 °C 1 12 000 rpm, a nast¢pnie wymrazano przez
10 minut. Nastepnie probke odwirowano przez 5 minut (2000 rpm) i przeniesiono na
koszyczek z filtrem (0,2um). Z tak otrzymanego ekstraktu pobrano do 8 fiolek po 50 ul
ekstraktu, 10 pl roztworu atrazyny o stezeniu 500 ng/ml, 50 ul odpowiedniej mieszaniny
zawierajace] wszystkie anality (zawsze jest to st¢zenie dziesie¢ raz wyzsze niz punkt krzywej
a wigc odpowiednio 0,5 ng/ml, 1 ng/ml, 5 ng/ml, 10 ng/ml, 50 ng/ml, 100 ng/ml, 200 ng/ml,
500 ng/ml) oraz 390 ul fazy ruchomej (A:B, 90:10 v/v; gdzie A - 2mM mréwczan amonu
w wodzie z 0,1% dodatkiem kwasu mrowkowego; B - 2mM mrdéwczan amonu w metanolu

z 0,1% dodatkiem kwasu mréwkowego).
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Przygotowanie probki zerowej

W przypadku probki zerowej wykorzystujemy ekstrakt z wlosOw przygotowanych dla
krzywej wzorcowej w matrycy. Z otrzymanego ekstraktu pobrano do fiolki 50 pl ekstraktu,
10 pl roztworu atrazyny o st¢zeniu 500 ng/ml oraz 450 pl fazy ruchome;j (A:B, 90:10 v/v; gdzie
A - 2mM mrowczan amonu w wodzie z 0,1% dodatkiem kwasu mrowkowego; B - 2mM

mréwczan amonu w metanolu z 0,1% dodatkiem kwasu mréwkowego).
Przygotowanie wzorca w metanolu
W przypadku wzorca w metanolu postepowano tak jak w przypadku analiz probek krwi.

Opracowana metoda izolowania NPS z probek wloséw zostala wprowadzona do

rutynowych analiz w laboratorium Instytutu Genetyki Sadowej [D4].

3.3.3 Probki moczu [D5]

W ramach kolejnych prac podjeto probe przystosowania opisanej w punkcie 3.3.1
metody do analizy probek moczu. Bioragc pod uwage metabolizm NPS nalezy zwrdci¢ uwage
na produkty powstajace podczas tego procesu - glukuronidy i siarczany. W celu weryfikacji
opracowanej metody analizy moczu sprawdzono, czy konieczne jest uzycie enzymu
B-glukuronidazy do procesu dekoniugaacji. Uzyskane wyniki potwierdzity przypuszczenia, ze
w probkach moczu wystepuja wystarczajace iloSci niezwigzanych analitow co oznacza, ze nie
jest konieczne stosowanie tego enzymu do wszystkich probek. Jednak w celu badania $ciezek
metabolicznych 1 identyfikacji wszystkich metabolitow istnieje mozliwos¢ tatwego
wprowadzenia dodatkowego etapu z uzyciem enzymu f-glukuronidazy. Tak jak w przypadku
probek krwi analizie poddawana jest seria probek: wzorzec, probka zerowa, probki rzeczywiste
oraz probki z dodatkiem wzorca umozliwiajace przygotowanie krzywych wzorcowych
w matrycy. Dla tej matrycy przygotowano dwa rozcienczenia probki: 10-krotne oraz 100-
krotne ze wzglgedu na zréznicowany poziom stgzen powstajacych metabolitow, szczegdlnie

w przypadku benzodiazepin.
Przygotowanie probek z dodatkiem wzorca

Do probowki typu Eppendorf o objetosci 2 ml dodano 50 pl roztworu zawierajgcego wszystkie
anality (MASTERMIXA) o stgzeniu 500 ng/ml, nastgpnie do probowek dodano
20 pl roztworu atrazyny o stezeniu 2500 ng/ml. Kolejnym etapem bylo dodatnie 250 pl probki
moczu nie zawierajgcego badanych analitow oraz 200 ul ACN z buforem (przygotowanym

poprzez dodanie po 20 pl mrowczan amonu i kwasu mrowkowego do kolby miarowej
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o objetosci 100 ml i uzupelnienie ACN). Tak przygotowang probke mieszano na mieszadle typu
Vortex, a nastgpnie wytrzasano w 21°C przez 10 minut z predkoscia 1400 rpm.
W kolejnym etapie probke umieszczono na 10 minut w zamrazarce, a nastepnie umieszczono
w wirowce na 5 minut (2000 rpm). Roztwor przefiltrowano przez filtr wirowkowy (0,2um).
Tak otrzymang probke odwirowano przez 1 minut¢ W 10 000 rpm. Z otrzymanego w ten sposob
ekstraktu pobrano 100 pl do fiolki w i dodano 400 pl fazy ruchomej (A:B 90:10 v/v; gdzie A -
2mM  mréwczan amonu w wodzie z 0,1% dodatkiem kwasu mrowkowego;
B - 2mM mréwczan amonu w metanolu z 0,1% dodatkiem kwasu mrowkowego)
I umieszczono w podajniku automatycznym, a w przypadku 100-krotnego rozcienczenia
pobrano 10 pl ekstraktu z moczu oraz 490 ul fazy ruchomej (A:B 90:10 v/v; gdzie A - 2mM
mréwczan amonu w wodzie z 0,1% dodatkiem kwasu mréwkowego; B - 2mM mréwczan
amonu w metanolu z 0,1% dodatkiem kwasu mréwkowego) i réwniez umieszczono fiolke

w podajniku automatycznym.
Przygotowanie krzywej wzorcowej w matrycy

Do trzech probowek typu Eppendorf dodano po 250 pl moczu nie zawierajacego badanych
analitow, nastepnie dodano 250 ul ACN z buforem (przygotowanego jak w przypadku probek
fortyfikowanych). Dalej postepowano tak jak w przypadku krzywej wzorcowej w matrycy
opisanej w punkcie 3.3.1 do etapu otrzymania ekstraktu z moczu. W przypadku 10-krotnego
rozcienczenia do o$miu fiolek dodajemy po 10 ul atrazyny o stgzeniu 1000 ng/ml, 50 pl
odpowiedniej mieszaniny zawierajacego wszystkie anality (zawsze jest to st¢zenie dziesig¢é raz
wyzsze niz punkt krzywej a wiec odpowiednio, 0,5, 1, 5, 10, 50, 100, 200, 500 ng/ml), 100 pl
otrzymanego ekstraktu oraz 340 pl fazy ruchomej (A:B, 90:10 viv). W przypadku
100-krotnego rozcienczenia do o$miu fiolek dodajemy po 10 pl roztworu atrazyny o stezeniu
100 ng/ml, 50 ul odpowiedniego zawierajacego wszystkie anality (zawsze jest to st¢zenie
dziesi¢¢ raz wyzsze niz punkt krzywej, a wiec odpowiednio, 0,5, 1, 5, 10, 50, 100, 200, 500
ng/ml), 10 pl otrzymanego ekstraktu oraz 430 pl fazy ruchomej (A:B 90:10 v/v).

Przygotowanie probki zerowej

Do przygotowania probki zerowej wykorzystano ekstrakt moczu otrzymany podczas
przygotowania krzywej wzorcowej w matrycy. W przypadku 10-krotnego rozcienczenia do
fiolki dodajemy 10 ul atrazyny o stezeniu 1000 ng/ml, 100 ul ekstaktu z moczu oraz 390 pl

fazy ruchomej (A:B 90:10 v/v; gdzie A - 2mM mréwczan amonu w wodzie z 0,1% dodatkiem
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kwasu mrowkowego; B - 2mM mréwczan amonu w metanolu z 0,1% dodatkiem kwasu
mrowkowego). W przypadku 100-krotnego rozcienczenia do fiolki dodajemy 10 pl atrazyny
o stezeniu 100 ng/ml, 10 pl ekstaktu z moczu oraz 480 ul fazy ruchomej (A:B 90:10 v/v).

Przygotowanie wzorca w roztworze MeOH:
W przypadku wzorca w metanolu postepujemy tak jak w przypadku analiz probek krwi.

Stabilnos¢, analogiczne do probek krwi stabilno$¢ sprawdzono poprzez analize probek
archiwalnych, otrzymane wyniki potwierdzily stabilno$¢ analitow i zostaty wprowadzone do

rutynowych analiz jako dodatkowa forma kontroli serii analiz.

Opracowana metoda izolowania NPS z probek moczu zostala wprowadzona do

rutynowych analiz w laboratorium Instytutu Genetyki Sadowej [D4].
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3.4 Zastosowanie chromatografii cieczowej sprzezonej z tandemowa
spektrometria mas do opracowania procedury oznaczania ponad 500
substancji psychoaktywnych, lekéw i ich metabolitow w matrycach

biologicznych

Pierwszym etapem prac byl dobdér parametrow spektrometru mas dla kazdego

z analitoéw, w celu uzyskania mozliwie najwyzszej czutosci dla identyfikowanych zwigzkow.
Optymalizacj¢ ustawien spektrometru przeprowadzono pojedynczo dla kazdego z analitoéw
sprawdzajac zaréwno jonizacj¢ dodatnig, jak i ujemng. Dla kazdego z analitbw wybrano po
dwie pary MRM oraz najkorzystniejsze wartosci energii DP, EP, CE i CXP. Dla wigkszoS$ci
badanych NPS korzystniejsza okazata si¢ jonizacja dodatnia. Wyjatkiem byt fenobarbital oraz
GHB. Otrzymane parametry dla wszystkich analitoéw przedstawiono w publikacjach [D2, DS,

D5]. Przyktadowa optymalizacje warunkow dla jednego z analitow przedstawiono na rysunku
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Rysunek 1. Przyktadowa optymalizacja warunkow pracy spektrometru mas dla amfetaminay.

Kolejnym etapem prac byt dobor warunkéw rozdzielenia chromatograficznego.
W tym celu poddano testowaniu trzy kolumny chromatograficzne: Kinetex C18 3,0 x 100mm;
2,6 um; Kinetex Biphenyl 3,0 x 100 mm; 2,6 um oraz Kinetex Phenyl-Hexyl 3,0 x 100 mm;

2,6 um w roznych wariantach sktadu fazy ruchomej oraz programow elucji gradientowe;.
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Nadrzgdnym celem bylo rozdzielenie analitoéw bedacych izomerami szczeg6lnie w przypadku
katynonow np. 3-CMC i 4-CMC, ktorych pary MRM po optymalizacji byly identyczne.
W celu osiggniecia zadowalajagcego rozdzielenia analitow przeprowadzono badania stosujgc
mieszaning zawierajacg mnicjszg liczbe analitow, ktore potem zweryfikowano W oparciu
0 mieszaning wszystkich badanych zwiazkéw. Nastepnie dobrano sktad fazy ruchome;j
uzywajac odpowienidie ilosCi mréwczanu amonu (st¢zenie 2 mM oraz 5 mM). Otrzymane
wyniki nie rdéznily si¢ znaczgco, wigc pozostano przy pierwotnej wersji dodatku 2 mM
mréwczanu amonu i1 0,1 % kwasie mroéwkowym w obu fazach. Kolejng zmienng byt
rozpuszczalnik organiczny uzyty do przygotowania fazy B. Sprawdzono MeOH oraz ACN.
Zastosowanie acetonitrylu nie poprawilo intensywnos$ci otrzymanych pikow, ze wzgledu na
jego ceng oraz szkodliwo$¢ odpadow pozostano przy zastosowaniu MeOH. Warunki gradientu
sprawdzono na czterech roznych programach gradientowych (Tabela 1) na kolumnie

chromatograficznej Kinetex C18 (Phenomenex 3,0 x 100 mm; 2,6 um).

Tabela 1. Programy elucji gradientowej zastosowane w analizie badanych zwigzkow.

Gradient 1 Gradient 2 Gradient 3 Gradient 4
Czas | Zawartos¢ Czas | Zawartos¢ Czas | Zawartos¢ Czas | Zawartos¢
[min] | fazy B [%] | [min] |fazy B[%] | [min] |fazy B[%] | [min] | fazy B [%]

0,01 45 0,01 5 0,01 50
1 45 1 50 1 50
15 90 15 90 15 90
18 90 18 90 18 90
19,5 50 19,5 50 19,5 50
20 50 20 5 20 50

Najkorzystniejsze wyniki uzyskano dla programu elucji gradientowej nr 4. Pozwolit on na
rozdzielenie prawie wszystkich analitow z wyjatkiem 3-MMC i 4-MMC, ktore w dalszych
etapach analizowano jako sumg. Jako wynik przyjmowano wartos$¢ $rednig z obu analitow.
Ostatnim etapem byto zweryfikowanie wybranego gradientu dla pozostatych kolumn: Kinetex
Biphenyl 3,0 x 100 mm; 2,6 um oraz Kinetex Phenyl-Hexyl 3,0 x 100 mm; 2,6 pm.
Najkorzystniejsze rozdzielenie uzyskano dla pierwszej kolumny Kinetex C18 (Phenomenex 3,0
x 100 mm; 2,6 um). Wyniki przeprowadzonych badan zamieszczono w publikacjach [D2, D3,
D5]. Opracowana metodyka pozwolita na rozdzielenie i identyfikacje ponad 500 substancji. Do
tej pory publikowane prace dotyczyly znacznie mniejszej liczby zwiazkow (okoto 200) [26-
29,31]. Na Rysunku 2. przedstawiono piki otrzymane w wyniku selektywnego monitorowania

wybranych reakcji jonowych (tryb MRM) dla wybranych analitow.
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Rysunek 2. Przyktadowe piki otrzymane w wyniku selektywnego monitorowania wybranych reakcji jonowych

P |

(tryb MRM) dla wybranych analitow.

3.5 Walidacja opracowanych procedur analitycznych
Walidacj¢ opracowanych metod analitycznych przeprowadzono zgodnie z wytycznymi
SWGTOX (z ang. Scientific Working Group for Forensic Toxicology) [77]. Obejmowata ona

wyznaczenie parametrow, takich jak:

% BIAS,

s precyzja,

% LOD,

% LOQ,

» liniowosc¢,

» 0dzysk,

s wplyw matrycy,
++ stabilnos¢.

*0

DS

>

L)

L)

Wyniki otrzymane w procesie walidacji probek wlosow zostaty zamieszczone w Archives
of Toxicology [D2], probek krwi w Microchemical Journal [D3], natomiast probek moczu
w Analytical Methods — praca w redakcji [D5]. Dla kazdej z opracowanych procedur
analitycznych kryteria walidacyjne zostaly spetnione dla prawie wszystkich poddanych
walidacji analitow. W przypadku krwi byto to 520 z 522 analitow, dla probek wloséow 513
z 517 natomiast w przypadku ostatniej matrycy, ktdra jest mocz byto to 465 z 477 substancji.
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4  Wdrozenie opracowanych metod do rutynowych analiz w Instytucie
Genetyki Sadowej w Bydgoszczy

Opracowane metody analityczne umozliwity analiz¢ ponad 500 substancji
psychoaktywnych w tym NPS, lekow i ich metabolitéw w probkach krwi 1 wloséw oraz 465
w probkach moczu i zostaty wdrozone do rutynowych analiz w Instytucie Genetyki Sadowe;j
w Bydgoszczy co potwierdza zalaczone do niniejszej rozprawy doktorskiej zgloszenie
patentowe [D4]. Opracowane metody pozwolity na skrocenie czasu analizy pojedynczej probki,
obnizenie kosztéw analiz, co umozliwia analize wigkszej liczby prébek. Dzigki wdrozeniu
opracowanych metod laboratorium rozszerzylo swoja dzialalno$¢, umozliwiajac analize
wickszej liczby probek, a co za tym idzie zwigkszajac liczbe zlecen. Konkurencyjnosé
opracowanych metod pozwolita na rozszerzenie liczby zleceniodawcow Instytutu. Ponadto,
uczestnictwo 1 sprawdzenie metod w badaniach biegtosci dodatkowo jest kolejnym atutem dla
Instytutu. Ponadto, opracowane metody pozwalaja na identyfikacje NPS wprowadzanych na
rynek oraz ich klasyfikacje do nowych przepisow prawnych, a co za tym idzie wprowadzenie

ich na liste srodkdw zakazanych co ma znaczacy wptyw na zdrowie i zycie.

Opracowang metode analizy probek moczu wykorzystano podczas badan probek
pochodzacych od kierowcow. Badaniu poddano 70 probek, jedynie w 18 z nich nie stwierdzono
zadnego z analitow zawartych w opracowanej metodzie. W 21 probkach wykryto paracetamol,
ktéry byl najczeSciej wykrywanym z analitbw. Amfetamina zostala wykryta
w 20 probkach, GHB w 11 probkach natomiast THCCOOH w 8. Natomiast w przypadku
metamfetaminy 1 morfiny byto to po 7 probek, katyny, kodeiny i lidokainy po 5 probek.
Szczegdtowe wyniki przeprowadzonych analiz przedstawiono w Tabeli 2. Przedstawione
wyniki potwierdzaja skuteczno$¢ metody dla probek rzeczywistych, a co za tym idzie
umozliwiajg wyciggniecie konsekwencji prawnych od oséb badanych, co ma realny wptyw na

zwigkszenie bezpieczenstwa na drogach.
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Tabela 2. Wyniki otrzymane dla probek rzeczywistych moczu pochodzacych od kierowcow.

Ilo$¢ probek L,
w ktérych Analit Zakres stezen ng/ml
wykryto
analit od do
1 2,3-DICHLOROPHENYLPIPERAZINE (DCPP) 24,0 24,0
3 3,4-MDMA (3,4-METYLENODIOKSYMETAMFETAMINA) 10,5 180,1
3 3-CHLOROMETHCATHINONE (3-CMC) 23,5 13,8*
1 3-HYDROXYBROMAZEPAM 96,0 96,0
3 3-METHYLMETHCATHINONE (3-MMC) / 128 24 9%
4-METHYLMETHCATHINONE (4-MMC) ' ‘
4 4-CHLOROMETHCATHINONE (4-CMC) 190,7 19,4*
1 4-METHYLCATHINONE (4-MC, NOR-MEFEDRON) 1365,7 1,4*
1 4-METYLOAMFETAMINA (4-METHYLAMPHETAMINE) 187,0 187,0
2 6-MAM (6-MONOACETYLOMORFINA) 176,1 738,8
3 7-AMINOKLONAZEPAM (7-AMINOCLONAZEPAM) 407,2 2,5%
2 ALPHA-ETHYLAMINOHEXANOPHENONE (ALFA- 101 13*
ETYLOAMINOHEKSANOFENON) ' '

2 ALPRAZOLAM 10,1 14,0
20 AMPHETAMINE (AMFETAMINA) 22,2 964,9*
1 AZACYCLONOL 126,5 126,5
4 BENZOYLECGONINE (BENZOILOEKGONINA) 16,9 51,3*
1 CARBAMAZEPINE (KARBAMAZEPINA) 13349 1,3*
5 CATHINE (KATYNA) 16,5 81,9
2 CLONAZEPAM (KLONAZEPAM) 21,4 31,0
1 COCAETHYLENE (KOKAETYLEN) 2272,3 2,3*
1 COCAINE (KOKAINA) 3309,7 3,3*
5 CODEINE (KODEINA) 62,5 8,3*
3 DEXTROMETHORPHAN (DEKSTROMETORFAN) 48,6 11,3*
3 DIAZEPAM 21,7 27,4
2 DIHYDROCODEINE (DIHYDROKODEINA) 309470,7 382,6*
1 DOKSEPINA (DOXEPIN) 330,3 330,3
4 EDDP 1821,2 8,0*
1 EUTYLONE (BK-EBDB) (EUTYLON) 29296,5 29,3*
1 FENTANYL 20,7 20,7
2 FLUOXETINE (FLUOKSETYNA) 85,7 1,4*
11 *GHB (KWAS GAMMA-HYDROKSYMASLOWY) 10,4 ng/ml 29,5
2 HYDROCODONE (HYDROKODON) 1351,8 2,3*
1 KWETIAPINA (QUETIAPINE) 11,5 11,5
5 LIDOCAINE (LIDOKAINA) 14,6 438,5
4 METHADONE (METADON) 3014,6 6,3*
7 METHAMPHETAMINE (METAMFETAMINA) 18,3 17,2*%
1 METHCATHINONE (METYLOKATYNON) 49,6 49,6
1 MIANSERIN (MIANSERYNA) 90,1 90,1
7 MORPHINE (MORFINA) 936,6 53,9*
3 NORDIAZEPAM (DESMETHYLDIAZEPAM) 16,1 91,2
2 OKSAZEPAM (OXAZEPAM) 89,3 238,3

40




22 PARACETAMOL 19,5 2333,8*

3 pCPP/mCPP/o-CPP 111,2 493,2

3 PREGABALINA (PREGABALIN) 99502,6 209,8*

1 PROPRANOLOL 70,2 70,2

1 SERTRALINA (SERTRALINE) 1244 124,4

2 SILDENAFIL 173,2 301,4
*ng/ml
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5 Dokumenty wchodzace w sklad rozprawy doktorskiej

[D1] Jadwiga Musial, Jakub Czarny, Renata Gadzata-Kopciuch, Overview of analytical
methods for determining novel psychoactive substances, drugs and their metabolites in
biological samples, Critical Reviews in Toxicology, 2022, 52:3, 239-258,
https://doi.org/10.1080/10408444.2022.2091424, IF=6,184

W ostatnich latach obserwuje si¢ wzrost zainteresowania substancjami psychoaktywnymi,
ze szczeg6lnym podkresleniem tych dostepnych w sklepach internetowych. Dostepnos¢ tego
typu substancji oraz korzystanie z nich jako alternatywy dla alkoholu czy narkotykow
wpisanych na liste substancji zakazanych doprowadzita do zwigkszenia liczby zatrué, zgonow,
a takze wypadkoéw drogowych. Nowe substancje psychoaktywne (NPS) prowadza do powstania
,etabolitow, ktore powoduja wiele skutkow ubocznych, co czyni je niebezpiecznymi dla
zdrowia i zycia juz w niskich stezeniach. Powyzsze fakty, a takze che¢ wyciagnigcia
konsekwencji prawnych wobec 0sob nie tylko je zazywajacych, ale takze tych ktore je
produkuja i wprowadzaja do sprzedazy, spowodowaty koniecznos¢ ich identyfikowania. To
niezbe¢dny etap, aby moc szybko podja¢ dziatania ratujgce zycie w przypadku zatruc¢, wyciggnaé
konsekwencje prawne zwiaszcza w przypadku wypadkow drogowych popetnionych pod

wplywem NPS, a takze by dodawac je do listy substancji zakazanych.

Opracowanie metod analitycznych, ktore beda szybkie, proste, czute i specyficzne,
a takze latwe do rozszerzenia o kolejne anality stanowig ogromne wyzwanie dla laboratoriow.
W pracy tej zwrocono uwage na sposoby wprowadzenia do organizmu substancji
psychoaktywnych, a takze na mechanizmy jakim moga ulega¢ w organizmie. Przedstawiono
takze szlaki metaboliczne dla przyktadowych grup substancji psychoaktywnych. Jednakze,
biorgc pod uwage fakt, Ze oznaczanie tych substancji jest wyzwaniem dla laboratoriéw
skupiono si¢ na stosowanych do tej pory metodach analitycznych. W pierwszej kolejnosci
porownano metody przygotowania probki do badan pod katem substancji psychoaktywnych.
Omowiono najczesciej stosowane metody takie jak: ekstrakcja do fazy statej (SPE) czy
ekstrakcja ciecz-ciecz (LLE), ale takze te rzadziej stosowane np. z zastosowaniem polimeréw
Z odci$nieta czasteczka (MIPs). W przypadku SPE, podkreslono duze straty analitow podczas
procesu przygotowania probki, a takze konieczno$¢ stosowania kilku sorbentéw, by umozliwié¢
wyizolowanie analitow nalezacych do roznych grup substancji psychoaktywnych. Zwigksza to
koszty etapu zwigzanego z przygotowaniem probek oraz ilos¢ odpadow. Ponadto wymagane sa

duze objetosci probki. Mimo zalet tej metody, jakimi jest migdzy innymi tatwos$¢ automatyzacji
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procesu, ilos¢ wad sugeruje podjecie proby przygotowania probki przy uzyciu innej metody.
Natomiast LLE charakteryzuje si¢ do$¢ duza iloscig stosowanych rozpuszczalnikéw
organicznych, ale istnieje mozliwo$¢ miniaturyzacji, co byloby korzystne w celu zmniejszenia
ilosci toksycznych odpadéw. Odzyski sa podobne do tych uyskanychza pomoca SPE, jednakze
LLE daje mozliwos¢ ekstrakcji znacznie wigkszej liczby analitow podczas jednego procesu. Na
korzy$¢ tej metody ma wptyw takze nizsza granica detekcji niz w przypadku SPE. Ostatnia
z omowionych w pracy metod sg wspomniane powyzej MIPy. Daja one duze mozliwosci
analityczne. Moga by¢ szczegolnie przydatne w przypadku izomerow, jednakze ze wzgledu na
konieczno$¢ oznaczanie bardzo duzej liczby analitow w szybkim czasie metoda ta nie jest
najlepsza do rutynowych analiz. Zastosowanie jej wigzatoby si¢ z dodatkowymi kosztami oraz

wydhuzeniem procesu ekstrakcji.

Kolejnym etapem analiz na jaki zwrdcono uwage w niniejszej pracy byto metody
rozdzielenia 1 detekcji NPS. W pierwszej kolejnosci zwrdcono uwage na metody
immunochemiczne, ktore stosowane sg jako metody przesiewowe. Niestety sg one mato
specyficzne, generuja duzo wynikoéw falszywie dodatnich lub ujemnych. Sa dedykowane
konkretnym grupom analitow, a w przypadku NPS czgsto sg one nie wykrywane. Ponadto
istnieje koniecznos¢ przeprowadzenia badan konfirmacyjnych, co zwigksza koszty 1 wydtuza
czas trwania analiz. W pracy tej pochylono si¢ takze nad metodami takimi jak chromatografia
gazowa sprzezona ze spektrometria mas (GC-MS) oraz chromatografia cieczowa
z zastosowaniem tego samego detektora (LC-MS). Wykazano, ze metody te sg znacznie lepiej
przystosowane do analiz NPS. W publikacji przedstawiono porownanie tych metod, zwrocono
takze uwage na wysokorozdzielczg spektrometric mas (HR-MS) oraz metody
elektrochemiczne. Sposrod omowionych metod to LC-MS wydaje si¢ najbardziej optymalna
do analiz NPS w probkach biologicznych. Charakteryzuje si¢ niskg granicg wykrywalnosci,
ponadto jest to metoda, czula, specyficzna, szybka, nie wymagajgca procesu derywatyzacji co

zdecydowanie przemawia za jej zastosowaniem w analizach rutynowych.

Opisane w tej pracy metody miaty postuzy¢ jako wstep do dalszych badan na matrycach
biologicznych (krew, mocz i wlosy). Przygotowany przeglad literaturowy pozwolit na podjecie
prac opisanych w kolejnych publikacjach stanowigcych podstawg niniejszej rozprawy

doktorskiej.
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ABSTRACT

Recent years have witnessed a growing in interest in psychoactive substances, particularly those avail-
able in e-commerce. These have led to an increase in the number of drug-related poisonings, deaths,
and road accidents. lllegal drugs are available on an unprecedented scale and cause previously
unknown adverse effects, which creates a challenge for analysts to find rapid methods for identifying
these substances and taking appropriate action in the shortest possible time. New psychoactive sub-
stances (NPSs) can be lethal at very low concentrations, which give particularly serious cause for con-
cern. These drugs are easily accessible and often regarded (or claimed) to be safe, which encourages
many people, in particular young people, to try them. The widespread use of these substances is com-
pounded by the awareness that they are difficult to detect with the existing rapid screening tests.
Simple, fast, sensitive, and specific methods for determining the largest possible number of black-mar-
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ket psychoactive substances and their metabolites are therefore essential. Such methods will facilitate
treatment and increase the effectiveness of measures aiming to reduce drug addiction. The objective
of this review article was to critically compare the most commonly used analytical methods for deter-
mining NPS and their metabolites in biological material, with special emphasis on the sample prepar-
ation process, and to highlight the possibilities offered by the existing analytical methods.
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and popular compounds, but their effects are similar to those
of prohibited narcotic drugs (UNODC 2014).

The consumption of NPS is on the rise because young
people perceive such legal highs to be a safe alternative to
illegal psychoactive substances. In addition, a wide range of

1. Introduction

Recent years have witnessed a growing interest in new psy-
choactive substances (NPSs), including synthetic cannabi-
noids, in Europe and the United States (Van Gorp et al 2017;

illegal psychoactive substances is still available on the mar-
ket. These substances as well as NPS contribute to crime,
accidents, and increased mortality. However, research has
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shown that NPSs have numerous side effects, including
psychosis, paranoia, agitation, convulsions, anxiety, cardio-
toxic effects, acute renal failure, respiratory depression,
rhabdomyolysis, withdrawal symptoms, coma and, in
extreme cases, death (Cannaert et al. 2016). The fact that
NPS are often taken in combination with other psycho-
active substances or alcohol makes it difficult to attribute
specific symptoms to a particular substance. NPSs are not
identified during routine toxicological analyses of blood,
urine, or hair samples due to structural modifications, and
they require more detailed, sensitive, and specific methods.
New modifications are being continuously introduced,
which additionally impedes analysis of NPS (Debruyne and
Le Boisselier 2015). Due to the problems associated with
NPS detection in real-life samples, effective medical inter-
vention protocols for dealing with toxic poisoning are not
available, which increases mortality and prevents the deter-
mination of the cause of death. In the long-term perspec-
tive, these problems can impede legal actions aiming to
curtail the trade in NPS and prohibit their sale. Therefore,
new analytical techniques are needed to exclude or confirm
the presence of known psychoactive substances, and to
identify as many NPS as possible. The existing analytical
methods should be expanded to meet the analytical chal-
lenges associated with the development of the black mar-
ket and the ever-increasing availability of psychoactive
substances. A sensitive and specific method for determining
NPS would enable the authorities to take the appropriate
legal steps and increase public safety by limiting the sale of
these toxic substances.

NPSs include groups of compounds, such as tryptamines,
synthetic cannabinoids, phenethylamines, and synthetic cathi-
nones (Brandt et al. 2014; Hurst 2019). The metabolic proc-
esses associated with various psychoactive substances have
been explored by numerous researchers (Fleckenstein et al.
2000; Meltzer et al. 2006; Cozzi et al. 2009; Halberstadt et al.
2011; Nichols 2012; Lopez-Arnau et al. 2012; Baumann et al.
2013; Eshleman et al. 2013; Meyer et al. 2014; Marusich et al.
2014; Blough et al. 2014; Simmler et al. 2014, 2013, Michely
et al. 2015; Welter-Luedeke and Maurer 2016; Tyrkko et al.
2016). Metabolic processes differ depending on the affected
system and the subtypes of activated receptors. The ingested
substance and its metabolites should be analyzed due to the
wide range of metabolic processes and their rapidity. Tyrkko
et al. (2016) demonstrated that in analyses of cathinones and
phenethylamines, the parent compound is detected in most
user samples; however, the results should be confirmed by
the presence of metabolites.

The purpose of this article was to review the literature on
the existing techniques for analyzing psychoactive substances
and promote the development of analytical methods for
rapid identification of NPS. The developed methods should
be modifiable to support rapid and unambiguous detection
of both known and novel NPS. The article reviews the most
popular methods of preparing biological samples, identifying
psychoactive substances, and their metabolites as well as
novel substances which pose a considerable challenge for
toxicological laboratories.

2. Mechanisms, reactions, and assessment of health
hazards associated with exposure to toxic
substances

Psychoactive substances can be delivered to the body in
many different ways: by gastrointestinal absorption, serum
protein binding, hepatic metabolism, renal excretion, and
competition for receptor sites (Shen 1997), insufflation, intra-
venous injection, transdermal absorption, crossing the
blood-brain barrier. Depending on the substance, these proc-
esses determine whether the dose is therapeutic or toxic
(Shen 1997). Before they are eliminated from the body, most
psychoactive drugs have to be metabolized to more polar
compounds by cytochrome P450 (CYP)-dependent monooxy-
genases in the hepatic endoplasmic reticulum, which is a
phase | biotransformation process. The resulting products
usually undergo another transformation via conjugation with
endogenous glucuronide, which is a phase Il biotransform-
ation process. Most conjugated products do not have psy-
choactive properties and can be easily excreted from the
body through the kidneys (Shen 1997). NPSs includes groups
of compounds, such as tryptamines, synthetic cannabinoids,
phenethylamines, and synthetic cathinones (Brandt et al.
2014; Hurst 2019).

2.1. Metabolism of synthetic tryptamines

Synthetic tryptamines interact with the serotonergic system,
activate 5-HT1A and 5-HT2A receptor subtypes (Meyer et al.
2014) and increase the release of serotonin (5-HT) (Cozzi
et al. 2009; Halberstadt et al. 2011; Halberstadt and Geyer
2011; Nichols 2012; Blough et al. 2014). Michely et al. (2015)
analyzed two psychoactive substances (N,N-Diallyltryptamine
[DALT] and 5-Metoksy-N,N-diallilotryptamine [5-MeODALT])
and attempted to identify their metabolites in urine samples
with the use of MS-MS spectra. DALT was metabolized by
hydroxylation reactions, and metabolic products were rehy-
drolyzed to dihydroxy metabolites and then to trihydroxy
metabolites. N-dealkylation and N-oxidation reactions were
also observed. Arylhydroxy metabolites were glucuronidated
and sulfated. A similar pathway was observed in 5-MeODALT
(Michely et al. 2015). Welter-Luedeke and Maurer (2016)
investigated new amphetamine and methamphetamine
derivatives with modified ring systems, including camfet-
amine (CFA), 3-methyl (phenyl) amphetamines (2-MA, 3-MA,
and 4-MA), 2-metiopropamine (2-MPA) and 5-(2-aminopropyl)
benzofuran (5-APB), 6-(2-aminopropyl) benzofuran (6 APB,
also known as benzofuras), as well as their N-methyl deriva-
tives: N-methyl 5-(2-aminopropyl) benzofuran (5-MAPB) and
N-methyl-6-(2-aminopropyl) benzofuran (6-MAPB). CFA is an
analog of N-ethyl analog fencamfamine (N-ethyl-3-phenyl-
norbornan-2-amine [FCF]), which is widely used as an appe-
tite suppressant. Due to the effects of CFA (stimulation and
increased alertness) and its structural similarity to FCF,
Welter-Luedeke and Maurer assumed that CFA stimulates the
nervous system because it can inhibit dopamine (DA)
reuptake and promote the release of DA and noradrenaline
(NA). Reactions, such as N-demethylation, aromatic and ali-
phatic hydroxylation, aromatic di-hydroxylation followed by



O-methylation, and combinations of these steps were
observed in a study of CFA metabolism. CYP as well as isoen-
zymes that participate in aromatic hydroxylation (CYP2C19
and CYP2D6), N-demethylation (CYP2B6, CYP2C19, CYP2D6,
and CYP3A4), and aliphatic hydroxylation (CYP1A2 and
CYP246) were involved in  metabolic  processes.
Glucuronidation of nearly all hydroxylated metabolites and
several sulfates was also observed. CFA was extensively
metabolized, and in addition to CFA, hydroxyaryl, and nor-
metabolites were the most abundant compounds in urine
(Welter-Luedeke and Maurer 2016). 2-MA, 3-MA, and 4-MA
triggered the secretion of DA and NA at a similar level to
amphetamine, but 5-HT secretion was higher (Welter-
Luedeke and Maurer 2016). In the reported cases, 4-MA
induced similar effects to amphetamine, including mydriasis,
hyperthermia, hypertension, tachycardia, insomnia, and anx-
iety. Research has demonstrated that each of these isomers
had different metabolites, probably due to differences in the
position of the methyl group, which led to differences in
enzyme affinity. 2-MA, 3-MA, and 4-MA were characterized by
the highest number of metabolites in the group of the
studied NPS. Aromatic hydroxylation was the most important
metabolic step in each isomer. Aliphatic hydroxylation and
hydroxylation in the benzyl group, followed by oxidation to
the corresponding carboxylic acid, were also observed. Two
ring hydroxylations followed by O-methylation were noted in
2-MA and 3-MA, but not in 4-MA. Glucuronidation and sulfa-
tion were not very important in the metabolic process of
these compounds, but at least one glucuronide was detected
for each isomer, and sulfates were identified only in 2-MA.
CYP2D6 is the only human CYP isoenzyme involved in aro-
matic hydroxylation (the main stage for all three isomers),
and it also catalyzes the aromatic hydroxylation of amphet-
amines. The cited authors also analyzed 2-methipropamine
which has similar pharmacological properties to metham-
phetamine and acts as an NA and DA reuptake inhibitor. This
psychoactive agent causes stimulation and mild euphoria,
and the observed side effects include tachycardia, hyperten-
sion, and increased sweating. The main stages of biotrans-
formation were N-demethylation, side chain hydroxylation
followed by oxidation to the corresponding ketone com-
pound or mono- and di-hydroxylation on the thiophene ring
followed by O-methylation. Combinations of these steps as
well as further glucuronidation and sulfation of hydroxymeta-
bolites were also noted. The following isoenzymes were
involved in the metabolic process: CYP1A2, CYP2B6,
CYP2C19, CYP2D6, CYP2ET, and CYP3A4 in N-demethylation;
CYP1A2 CYP2C19, CYP2D6, CYP2E1, and CYP3A4 in ring
hydroxylation, and CYP2A2. The last compound had a furan
ring added to the benzene ring. The resulting 5-APB and 6-
APB and their 5-MAPB and 6-MAPB derivatives are associated
not only with stimulants, such as amphetamine and metham-
phetamine, but also with entactogenic designer drugs, such
as 3,4-methylenedioxyamphetamine (MDA) and 3,4-methyle-
nedioxymethamphetamine (MDMA, ecstasy) which produce
similar symptoms to MDA and MDMA. These drugs have
euphoric and empathogenic effects, and side effects include
tachycardia, hypertension, hyperthermia, insomnia, and
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anxiety. The effects of 5-APB and 6-APB and their ability to
bind to various transporters and receptors were tested.
Similarly to amphetamine, these compounds inhibited the
DA transporter, NA transporter, and 5-HT transporter, but had
greater affinity for the 5-HT transporter, especially 5-APB.
5-APB and 6-APB have high binding affinity for 5-HT2A and
5-HT2B receptors. In addition, 6-APB had high affinity for the
a2C adrenergic receptor. N-demethylation was the main
metabolic stage for 5- and 6-MAPB. In addition, ring cleavage
initiated by hydroxylation in the furan ring system produced
unsaturated aldehyde which was reduced to the correspond-
ing aldehyde and, subsequently, to the appropriate alcohol
or was oxidized to the corresponding carboxylic acid. These
metabolites were observed in all four compounds. The fol-
lowing human CYP isoenzymes were involved in N-demethy-
lation of 5-MAPB: CYP1A2, CYP2B6, CYP2C19, and CYP2D6;
and in N-demethylation of 6-MAPB: CYP1A2, CYP2D6, and
CYP3A4.

2.2. Metabolism of cathinones and phenylethylamines

Tyrkko et al. (2016) examined a group of cathinones and phe-
nethylamines. Synthetic cathinones, such as amphetamines
and cocaine, affect the levels of catecholamines: DA, NA, and
5-HT, in the central nervous system, exerting stimulatory
effects. Cathinones integrate with monoamine transporters in
two different ways: as transporter reuptake blockers and as
transporter substrates. Both mechanisms of action increase
extracellular concentrations of monoamines. Transporter sub-
strates induce transport from the intracellular to extracellular,
while blockers inhibit the uptake of neurotransmitters from
synapses. Several studies have shown that MDPV, mephe-
drone, and a-pyrrolidinovalerophenone (a-PVP) interact and
enhance DA, NA, and 5-HT neurotransmission by binding to
monoamine transporters (DAT, NET, and SERT) on neurons,
thus increasing catecholamine levels. Mephedrone and other
ring-substituted cathinones are nonselective transporting
substrates in DAT, NET, and SERT, while MDPV and a-PVP act
as selective DAT and NET blockers (Fleckenstein et al. 2000;
Meltzer et al. 2006; Lopez-Arnau et al. 2012; Baumann et al.
2013; Eshleman et al. 2013; Simmler et al. 2013, 2014;
Marusich et al. 2014). Marusich et al. (2014) have shown that
o-PVP pyrrolidinophenones and o-PBP a-pyrrolidinobutyro-
phenone (a-PPP) are potent DAT and NET reuptake blockers,
but do not exert any effects on SERT. All cathinones with pyr-
rolidinone structure, i.e. MDPV, o-PVP, aPBP, and o-PPP,
stimulate motor activity, and their potency is consistent with
their DAT-blocking power. Mephedrone affects the dopamin-
ergic system rather than the serotoninergic system (Eshleman
et al. 2013; Simmler et al. 2014). Metabolic profile of mephe-
drone is shown in Figure 1. Tyrkko et al. (2016) demonstrated
that in both cathinones and phenethylamines, the parent
compound is generally detected in user samples; however,
their detection should be confirmed by the presence of spe-
cific metabolites. Many cathinones and phenylethylamines
are metabolized by CYP2D6 enzymes.



242 J. MUSIAL ET AL.

0
\/ MEPHEDRONE
/ OH
0 y
0 PN i
i e I T ]
/ \ \ ,, "\ = /J
‘ A F
HO\/”K/ NOR-DIHYDROMEPHEDRONE
NOR-HYDROXYTOL YLMEPHEDRONE NOR-MEPHEDRONE /
) l 0
i
H A
y |
N 2 HO s
HO ﬁ Y HYDROXYTOL YLMEPHEDRONE
0

4-CARBOXY-DIHYDROMEPHEDRONE

Figure 1. The metabolic profile of mephedrone.

3. Sample preparation methods

Samples for instrumental analysis require the appropriate
treatment (sample preparation). The purpose of this process
is to isolate the analytes from the examined material and to
remove interference components that can disrupt the deter-
mination of the investigated substances. In the final step, the
resulting extract is concentrated, enriched, or diluted accord-
ing to analytical needs. The existing analytical methods are
modified and new requirements are imposed on laboratories
to address the growing number of tested substances. The
most popular methods for preparing biological samples,
including their limitations and potential for further modifica-
tion, are discussed in this section. Biological materials are
highly complex matrices, and components such as proteins,
phospholipids, and salts have to be removed from the sam-
ple before analysis. Protein particles have to be removed
from blood samples, whereas urine samples are subjected to
hydrolysis. Acetonitrile is most commonly used to precipitate
proteins from blood samples, and it has been applied by sev-
eral researchers to analyze psychoactive compounds. Urine
samples are usually hydrolyzed with B-glucuronidase which
supports the determination of free metabolites of psycho-
active substances (Yanes and Lovett 2012). Samples prepared
with this enzyme can be subjected to further processes that
facilitate effective determination of the analyzed substances.

3.1. Solid-phase extraction

Solid-phase extraction (SPE) is one of the most popular
extraction techniques for pretreating samples in analyses of
psychoactive substances. Analytes are extracted into solvent,
and the sample is applied onto a SPE cartridge packed with
the sorbent. Samples are washed with the appropriate solv-
ent to remove interference components, and the desired ana-
lytes are eluted with solvents (Buszewski et al. 2012;
Buszewski 2012).

The use of SPE for identifying psychoactive substances
and drugs is presented in Table 1. The following SPE car-
tridges have been used in the literature: oasis HLB (60 mg)
(Yeter 2017), Resprep Drug Prep | (200 mg) (Swortwood et al.
2013), Waters Oasis MCX (3ml, 60mg) (Barroso et al. 2010;
Tang et al. 2014; Imbert et al. 2014), SOLA SCX (10mg)
(Concheiro et al. 2013), Chromabond Drug (200mg)
(Wohlfarth et al. 2010), PlyCrom Clin II (3mL, 35mg)
(Kerrigan, Banuelos, et al. 2011; Kerrigan, Mellon, et al. 2011),
Chromabond Drug (200 mg) (Mueller et al. 2005), and Strata
X-C (Lendoiro et al. 2017).

Yeter (2017) relied on the SPE method to isolate 162 psy-
choactive substances and drugs from the blood with a recov-
ery rate of 4.2-122%. Higher recovery rates were reported
for benzodiazepines. The lowest recovery rates were noted
for chlordiazepoxide, methylecgonine,  metronidazole,
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Imipramine

and
(2013) analyzed a significantly

(112.2%),
smaller number of cathinones and other designer drugs in

at 5.4%, 7.4%, 4.2%, 5.9%, 5.8%, 6.7%, and 5.4%,

respectively. The highest recovery rates were obtained for
Concheiro et al. (2013) analyzed 28 synthetic cannabinoids

and their metabolites in urine samples. Recovery rates were
determined within a relatively narrow range (78.9-116.7%),
and similar results were reported by Swortwood et al. (2013)
who examined a smaller number of compounds. Wohlfarth

paracetamol, CP 47.497, HU 210, and JWH 018 N-5-hydroxy-
A9-THC (122%), 5-F-AKB-48-4-hydroxypenttyl (118.6%), ADB-
pounds. The lowest recovery rates were reported for 2 C-T-4
(69.5%) and 2 C-T-7 (67.3%), which was attributed to the pres-
ence of sulfur in the structure of these compounds. Recovery
rates in excess of 100% were attributed to possible losses

Tang et al. (2014) extracted 93 analytes from urine with
the use of Oasis columns. Recovery rates were determined
within a wide range of values (2-97%), and similar results
were reported by Yeter (2017). Normorphine, benzoylecgo-
nine, and 4-OH-midazolam were characterized by relatively
low extraction efficiency (41-46%), and significantly lower
recovery rates were noted in cannabinoid compounds. JWH-
018 and its 4-OH-indole metabolite, JWH-073, and the C8
homolog of CP-47,497 had an extraction efficiency <10%.
Such low recovery values were attributed to the use of glu-
curonidase because cannabinoids were more effectively

Tang et al. (2014) and Barroso et al. (2010) used Oasis col-
umns to extract psychoactive substances from hair. Imbert

extracted when this compound was not applied in the sam-
or urine samples, but can be effectively extracted from hair.

The IDA values for the analyzed substances were determined
in the range of 10-20 pg/mg, and the limit of quantification
91.3-101.3%. In a study by Barroso et al. (2010), piperazine
was extracted from hair with the use of Oasis columns, and
the LOQ was determined at 50 pg/mg. Lendoiro et al. (2017)
relied on modified SPE methods to extract piperazine and
cathinones from hair samples. The average recovery rates
were determined at 0.2-5 and 2-10 pg/mg, respectively. The
authors discussed the difficulties associated with extracting
numerous substances from a limited number of samples.

et al. (2010) isolated amphetamines, tryptamines, and pipera-
zines from blood samples and analyzed 35 substances

belonging to these groups of substances. Extraction effi-

ciency ranged from 72% to 90%. Kerrigan, Banuelos, et al.
thylamine compounds with a recovery rate of 63-94%. The

the blood with recovery rates in the range of 67.3-128.5%.
These results suggest that extraction losses can be signifi-
cantly reduced by focusing on a specific group of com-
et al. (2014) observed that heroin is rarely detected in blood
(LOQ) was 50 pg/mg. However, the average recovery rate was
ranged from 47.8% to 85.0%, whereas IDA and LOQ values
(2011) and Kerrigan, Mellon, et al. (2011) extracted phenyle-
lowest recoveries were obtained for DO group drugs, and the
polarity of the elution solvent had to be increased to opti-
mize the recovery rate. Mueller et al. (2005) analyzed 301
substances based on the existing database of substance
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spectra. However, the effectiveness of blood extraction or the
detection limit of the examined substances was not deter-
mined in the cited study. The same method was applied by
Rojek et al. (2017), which indicates that despite its disadvan-
tages, this approach is still used in laboratories.

SPE generates large amounts of waste during sample
preparation, which increases analytical costs (Yanes and
Lovett 2012). However, one of the greatest advantages of
SPE is that the process can be easily automated, thus reduc-
ing run times and waste generation. These observations sug-
gest that the columns used by the cited researchers are not
suitable for all groups of compounds. The smaller the range
of the analytes, the higher the recovery values. However, run
time is prolonged, more materials are used, and analytical
costs increase when several types of columns are used to
analyze a single blood or urine sample.

3.2. Liquid-liquid extraction

Liquid-liquid extraction (LLE) is the second most popular
method for extracting psychoactive substances. An immis-
cible organic solvent is added to the sample, the contact
between liquid phases is increased, and the organic solvent
is removed/diluted. When the phases come into contact, ana-
lytes are transferred from the sample to an organic solvent
(Aldlgan and Torrance 2016).

The results of LLE are summarized in Table 2. Organic sol-
vents such as butyl acetate (Mueller et al. 2005), acetonitrile
(Adamowicz and Tokarczyk 2016), chloroform (Papoutsis et al.
2010), or solvent mixtures of acetonitrile with ammonium for-
mate (Cannaert et al. 2016), n-hexane with ethyl acetate
(Kneisel and Auwarter 2012; Salomone et al. 2012; Salomone
et al. 2014; Gottardo et al. 2014), 1-chlorobutane with a mix-
ture of dichloromethane and ethyl acetate (Wicka et al.
2014), diethyl ether with ethyl acetate (Montenarh et al.
2015), and a mixture of hexane with chloroform, ethanol and
diethyl ether (Shah et al. 2012) were successfully used to pre-
pare samples for LLE. Mueller et al. (2005) extracted 301 sub-
stances from blood by LLE, but did not specify the recovery
values or detection limits. However, they concluded that the
developed method could be successfully used to analyze
real-world samples. When a single solvent was used for
extraction, recovery rates were determined in a wide range
of 1.8-133% (Adamowicz and Tokarczyk 2016) and 74-119%
(Papoutsis et al. 2010). Similarly to SPE, the range of recovery
values was narrowed down when a smaller number of analy-
tes were examined.

Adamowicz and Tokarczyk (2016) examined 143 analytes
and determined LOD values for 104 compounds in the range
0.01-3.09ng/mL. Much higher LOD values were obtained
(0.52-58.47 ng/mL) when ACN was replaced with chloroform
in the extraction process (Papoutsis et al. 2010). However,
these results were noted in a different group of analytes;
therefore, reliable conclusions about the influence of the
above solvents on extraction efficiency cannot be drawn.
Cannaert et al. (2016) used ACN with 1T0M ammonium for-
mate to extract analytes from urine samples. The LOQ was
0.01 ng/mL for each of the seven tested analytes. This result
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could suggest that these mixtures can be used in the extrac-
tion process to lower the detection limit while maintaining
satisfactory process efficiency. The mixture of n-hexane and
ethyl acetate (99:1 v/v) used by Kneisel and Auwarter (2012)
produced low recovery values (5.70-56.2%). Despite low LOD
values (0.01-2.00 ng/mL), this is a considerable disadvantage
in analyses of biological samples when the concentrations of
the examined substances are low and when analytes are lost
in the extraction stage. In the work of Wicka et al. (2014), a
mixture of 1-chlorobutane and dichloromethane with ethyl
acetate (70:30 v/v) produced significantly lower detection lim-
its (0.1 ng/mL for benzodiazepines; (up to 5ng/mL for other
substances) than chloroform (0.52-58.47 ng/mL). Salomone
et al. (2014), Gottardo et al. (2014), and Salomone et al.
(2012) used the above mixture to analyze hair samples. In
the work of Salomone et al. (2014), the recovery range was
84-114%, but it was not specified by the remaining research-
ers. In the cited study, the values of LOD and LOQ were
determined at 0.2-24.0 and 0.7-80.0 pg/mg, respectively. The
LOQ values were determined at 0.02-3.0 pg/mg by Gottardo
et al. (2014) and at 0.07-9.9mg by Salomone et al. (2012).
Montenarh et al. (2015) also analyzed cannabinoids and
reported LOQ values in the range of 10-20 pg/mg. The aver-
age recovery rate was 72-130%, and LOD was in the range
of 10-500 pg/mg. Shah et al. (2012) investigated a different
extraction mixture which was characterized by high average
recovery (90.4-110.4%) and LOD and LOQ values of 2.5-5
and 5-10pg/mg, respectively. However, the extraction effi-
ciency of the above solvents cannot be compared because
recovery was not specified by Shah et al. (2012). The LLE
method was also successfully used in recent years
(Alexandridou et al. 2020; Fels et al. 2020; Institoris et al.
2022), which suggests that LLE is a highly promising extrac-
tion technique.

LLE is a fast, versatile, and simple technique that can be
applied in analyses of contaminated samples. However,
reagent costs can be high, and the method can generate
large amounts of harmful waste. Miniaturized approaches to
LLE and droplet-based LLE can significantly reduce costs and
waste generation. Despite the fact that recovery values are
similar in LLE and SPE, LOD values tend to be lower in LLE,
and analytical costs and run times can be reduced. Analytes
should be isolated with the use of solvents that guarantee
the highest extraction efficiency for a large group of com-
pounds. LLE also has considerable potential for hair tests
which are widely used to combat drug crime.

3.3. Molecularly imprinted polymers

Methods that rely on molecularly imprinted polymers (MIPs)
are also used to detect psychoactive substances. MIPs com-
bined with micro-SPE (u-SPE) can be effectively applied to
analyze the ever-growing number of novel drugs. New psy-
choactive substances are being developed and placed on the
black market to replace drugs that are known and controlled
by the existing laws. The miniaturization of the extraction
process is particularly useful for pre-concentrating low-vol-
ume samples because it prevents analyte loss in successive
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Reference
Nieddu et al. (2014b)

LOD

50 ng/mL
50 ng/mL
50 ng/mL
50 ng/mL

Cross-reactivity [%]
<0.1-25
<1-250
<0.1-50

<1-25

Test type

Screen test for AMP
Screen test for MET
GIMA test for AMP
GIMA test for MET

Concentration

5000 ng/mL
5000 ng/mL
5000 ng/mL
5000 ng/mL

2C-T-2, 2C-T-4, 2C-T-5, 2C-T-7, 2C-T-13, 2C-T-17, ALEPH, ALEPH-2, ALEPH-5,
ALEPH-7, ALEPH-8, ALEPH-13, ALEPH-17, TMA, TMA-2, TMA-3, TMA-6, MDIP,

MDBZ, MDCPM, BOH, BOB, BOD, BOHD, PMMA, 2,5-DMA
PMA, PMMA, 2,5-DMA, DOB, DOC, DOET, DOI, DOM, DON, DOPR, 2C-B, 2C-,

Methylone, 4-MEC, Flephedrone, Butylone, mCPP, Methedrone, 5-MeO-DiPT,

DOB, 2C-B, DMT, BZP, AMT, 2C-l, 2C-T-7, TFMPP, 2C-T-4
PMA,PMMA, 2,5-DMA, DOB, DOC, DOET, DOI, DOM, DON, DOPR, 2C-B, 2C-l, 2C-

ALEPH-2, ALEPH-5, ALEPH-7, ALEPH-8, ALEPH-13, ALEPH-17, TMA, TMA-2,
2C-N, 2C-M, 2C-T, 2C-T-2, 2C-T-4, 2C-T-5, 2C-T-7, 2C-T-13, 2C-T-17, ALEPH,
ALEPH-2, ALEPH-5, ALEPH-7, ALEPH-8, ALEPH-13, ALEPH-17, TMA, TMA-2,
TMA-3, TMA-6, MDIP, MDBZ, MDCPM, BOH, BOB, BOD, BOHD

ALEPH-2, ALEPH-5, ALEPH-7, ALEPH-8, ALEPH-13, ALEPH-17, TMA, TMA-2,
2C-N, 2C-M, 2C-T, 2C-T-2, 2C-T-4, 2C-T-5, 2C-T-7, 2C-T-13, 2C-T-17, ALEPH,
TMA-3, TMA-6, MDIP, MDBZ, MDCPM, BOH, BOB, BOD, BOHD

PMMA, 2,5-DMMA, PMA, DOB, DOC, DOET, DOI, DOM, DON, DOPR, 2C-B, 2C-l,

N, 2C-M, 2C-T, 2C-T-2, 2C-T-4, 2C-T-5, 2C-T-7, 2C-T-13, 2C-T-17, ALEPH,
TMA-3, TMA-6, MDIP, MDBZ, MDCPM, BOH, BOB, BOD, BOHD
PMA, DOB, DOC, DOET, DOI, DOM, DON, DOPR, 2C-B, 2C-I, 2C-N, 2C-M, 2C-T,

Table 3. Continued.

Analytes
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steps of the extraction process, including filtration, centrifu-
gation, or elution (Sanchez-Gonzélez et al. 2019).

Micro-SPE with MIPs (MIMSPE) has been used to detect
cocaine and its metabolites in urine (Sanchez-Gonzalez et al.
2015) and plasma (Sanchez-Gonzalez et al. 2016). This
method was also applied to screen urine and plasma samples
for cannabinoids and their metabolites (Sanchez-Gonzalez
et al. 2017). Sanchez-Gonzalez et al. (2019) developed MIPs
for identifying synthetic cathinones in urine samples. They
analyzed 10 substances belonging to the cathinone group.
Intra-day and inter-day recoveries ranged from 92+6% to
102+4% and from 87+4% to 100+ 8%, respectively. LOD
and LOQ values range were determined at 0.14-1.51 and
0.48-5.03 ng/L, respectively. Lowdon et al. (2018) relied on
MIPs to detect methoxphenidine (MXP) and its isomers. The
developed method supported simultaneous identification of
three MXP isomers with high recovery (>90%). These results
indicate that MIPs have considerable potential for toxico-
logical analyses.

Lowdon et al. (2019) used MIPs to detect 2-MXP. They
developed a sensor platform by grafting MIP layers onto alu-
minum substrates, which increased the sensitivity, selectivity,
and efficiency of the analysis relative to conventional depos-
ition. The proposed method enables mass production and
analysis at very low concentration levels, which is a consider-
able advantage. Despite the fact that MIPs are widely applied
for analytical purposes, there are few reports on their use in
NPS identification. Synthetic MIPs are characterized by high
sensitivity because the created recognition sites are capable
of binding to the target analyte instead of molecules that are
closely related to it. Another advantage of MIPs is that the
obtained extracts are pure, which improves the reliability of
mass spectrometry results. The matrix effect is reduced, and
the method’s precision and accuracy are improved (Meyer
and Maurer 2016). MIPs offer a promising solution for identi-
fying the emerging NPS. However, the preparation process is
time consuming, and MIPs target only a single substance. In
toxicological analyses aiming to determine the cause of poi-
soning or death, a wide range of psychoactive substances
have to be examined in a short time, which is difficult to
accomplish with MIPs. In standard laboratory practice, many
samples have to be tested for numerous substances in a sin-
gle day, and the application of MIPs significantly increases
run time and cost of the analysis. However, MIPs can be used
to detect isomers that cannot be unambiguously identified
during routine analyses.

4, Separation and detection methods

Depending on the applied method, the sample preparation
process is followed by the separation of analytes, detection
and identification of substances in the sample. The method
of analysis is selected depending on the available options,
costs, applicable guidelines, and the purpose of the analysis
— screening or confirmation. The most frequently used proce-
dures are discussed in this section, with special emphasis on
approaches that enable the development of new analytical
techniques.
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Immunochemical methods are most commonly used to
identify psychoactive substances. Many tests target different
groups of analytes or specific substances (Szukalski 2001;
Maher et al. 2007; Kerrigan, Banuelos, et al. 2011; Kerrigan,
Mellon, et al. 2011; Nieddu et al. 2013; Nieddu et al. 2014a,
2014b; Swortwood et al. 2014; Nieddu et al. 2016;
Scheidweiler et al. 2015; Regester et al. 2015; O’Connor et al.
2016. The enzyme-linked immunosorbent assay (ELISA) is one
of the most commonly used immunochemical tests for
screening drugs. In this approach, an enzyme-labeled antigen
competes for primary antibody binding sites with the sample
antigen, and enzymatic activity increases proportionally to
the concentration of the target substance. The immunofluor-
escence method is equally often used for screening. In this
method, the antigen is labeled with a fluorescent dye which
is displaced by the analyzed substance, and the resulting
change in fluorescence polarization is measured with a
detector (Szukalski 2001).

Methods that are burdened by high uncertainty and are
unsuitable for routine analyses can be eliminated based on
the data presented in Table 3. The specificity of tests target-
ing a given analyte or group of analytes has to be verified. In
addition, only a small number of tests have a low detection
limit, which is a further impediment because concentration
levels in biological matrices are often low. The fact that new
psychoactive substances cannot be identified with this
approach poses a significant problem. However, according to
Rojek et al. (2017), this method is appropriate for screening
and selecting samples for quantitative analysis. The increas-
ing volume and diversity of illegal drugs forces laboratories
to develop new analytical methods to identify illicit substan-
ces (Scheidweiler et al. 2015). To meet analytical needs, fur-
ther chromatographic methods are being developed to
identify new psychoactive substances. These include mass
spectrometry coupled with gas chromatography (GC-MS)
(Papoutsis et al. 2010; Kerriga et al. 2011; Tomczak et al.
2018; Alexandridou et al. 2020; Institdris et al. 2022) and
liquid chromatography (LC-MS) (Mueller et al. 2005;
Wohlfarth et al. 2010; Dalsgaardet al. 2012; Kneisel and
Auwarter 2012; Concheiro et al. 2013; Swortwood et al. 2013;
Tang et al. 2014; Wicka et al. 2014; Adamowicz and
Tokarczyk 2016; Cannaert et al. 2016; Yeter 2017).
Chromatographic methods are presented in Table 4. GC-MS
supports the detection of substances that cannot be identi-
fied with immunochemical methods (Kerrigan, Banuelos,
et al. 2011; Kerrigan, Mellon, et al. 2011).

GC-MS is characterized by a lower detection limit than
immunochemical tests (Papoutsis et al. 2010; Kerrigan,
Banuelos, et al. 2011; Kerrigan, Mellon, et al. 2011). However,
GC-MS requires a derivatization step to identify a higher
number of psychoactive substances (Papoutsis et al. 2010).
Derivatization prolongs run time and increases analytical
costs, which poses an additional problem for toxicology labo-
ratories. Due to these shortcomings, LC-MS methods are
more widely used than GC-MS (Mueller et al. 2005;
Wohlfarthet al. 2010; Dalsgaard et al. 2012; Kneisel and
Auwarter 2012; Swortwood et al. 2013; Tang et al. 2014;
Wicka et al. 2014; Adamowicz and Tokarczyk 2016; Cannaert
et al. 2016; Rojek et al. 2017; Salomone et al. 2017; Yeter

2017; Fels et al. 2020). LC-MS supports the determination of
numerous compounds (Mueller et al. 2005; Delsgaard et al.
2012; Tang et al. 2014; Adamowicz and Tokarczyk 2016; Yeter
2017). These methods are characterized by lower LOD values,
shorter run time, and lower costs. The optimal method for
detecting psychoactive substances should eliminate deuter-
ated compounds which increase the cost of the analysis.
Particular focus should be placed on chromatographic meth-
ods that enable the separation and subsequent determin-
ation of substances with the same m/z ratios. Such analytes
cannot be identified by multiple reaction monitoring (MRM)
alone without proper chromatographic separation of the ana-
lyzed substances.

In addition to traditional methods of analyzing psycho-
active substances, high-resolution mass spectrometry (HRMS)
has emerged as a popular approach in recent years. This
method supports highly accurate measurements of the mass-
to-charge ratio, and it operates in the data-independent
acquisition (DIA) mode (Remane et al. 2016). The applicability
of HRMS for forensics and clinical toxicology has been
studied by several authors (Meyer and Maurer 2012;
Ojanpera et al. 2012; Meyer and Maurer 2016). Pellegrini
et al. (2020) compared the effectiveness of HRMS and GC-MS
in an analysis of synthetic cannabinoids in urine samples. The
obtained LOD and LOQ values were identical for both meth-
ods. Ultra-high-performance liquid chromatography-HRMS
speeds up analysis and supports the identification of substan-
ces for which standards are not available. However, both
methods have the same sensitivity and specificity, which indi-
cates that cheaper and simpler methods can be used with
satisfactory results. Salomone et al. (2021) relied on the
UHPLC-QTOF-HRMS method to analyze fentanyl analogs and
their metabolites in hair samples. The developed method has
been successfully validated, and it supports retrospective
analysis. This approach is characterized by low LOD and LOQ
values, and it can be effectively applied to detect even trace
amounts of toxic substances. The only drawback is that the
method is based on spectra and requires software for gener-
ating empirical formulas of the examined substances.
According to Maurer and Meyer (2016), the main advantages
of HRMS are that it supports the differentiation of com-
pounds with identical nominal weights, but different exact
weights, and that other analytes can be easily incorporated
into the method. High equipment costs and non-intuitive
software requiring qualified personnel were listed as the
main disadvantages of the discussed technique. HRMS is con-
sidered a gold standard for the analysis of suspected NPS
samples. This method enables full MS and MS/MS scanning,
and it can also be used for retrospective analysis. In the
future, this technique can be further refined to detect the
analogs of known psychoactive substances that often occur
at very low concentrations (Pasin et al. 2017).

Liquid and gas chromatography coupled with mass spec-
trometry is also used to determine psychoactive substances
in unconventional matrices such as hair (Barroso et al. 2010;
Hutter et al. 2012; Salomone et al. 2012; Shah et al. 2012;
Rust et al. 2012; Namera et al. 2013; Kim et al. 2013;
Salomone et al. 2014; Gottardo et al. 2014; Imbert et al. 2014;
Strano-Rossi et al. 2014; Wicka et al. 2014; Kim et al. 2015;



Montenarh et al. 2015; Salomone et al. 2016; Frison et al.
2016; Franz et al. 2016). Hair is an analytical matrix that car-
ries important information, but hair samples are difficult to
prepare because they have to be divided into fragments and
weighed, segments have to be identified, and individual hair
sections have to be analyzed. Hair samples can be used in
retrospective analysis, and they support the identification of
substances that are rapidly decomposed in the body and
cannot be detected in blood or urine samples.
Unconventional matrices contribute important information in
NPS analyses, which is why effective methods for identifying
these compounds are needed.

5. Electrochemical methods

Electrochemical methods offer new possibilities in NPS analy-
ses and pose an alternative to chromatographic methods. An
approach based on electrochemical methods was described
by Smith, Metters, Irving, et al. (2014) and Smith, Metters,
Khreit, et al. (2014). The cited authors proposed a method-
ology for reducing cathinone, mephedrone, and 4-MEC sub-
stitutes. The developed method supports the identification of
illegal substances in seized drug samples with the use of cyc-
lic voltammetry. Detection limits were determined in the
range of 11.60-11.60 ug/mL (Smith, Metters, Irving, et al.
2014; Smith, Metters, Khreit, et al. 2014). A graphite screen-
printed electrode (GSPE) for detecting NRG-2 in street sam-
ples was also discussed, and the obtained results were vali-
dated by liquid chromatography (Smith, Metters, Irving, et al.
2014; Smith, Metters, Khreit, et al. 2014). Effective methods
for the rapid identification of piperazines in street samples
have not been developed to date. However, Philp et al.
(2013) proposed a novel method for analyzing benzylpipera-
zine (BZP) using a specific color test. Sodium 1,2-naphthoqui-
none-4-sulphonate (NQS) formed a red-colored complex with
BZP which clearly differed from other color reactions occur-
ring in the sample with potential cross-reagents. Elie et al.
(2012) analyzed BZP together with MDAI and mephedrone.
They used a microcrystalline identification method involving
mercury chloride as a microcrystalline agent. The resulting
crystals were analyzed and compared with other illegal sub-
stances to identify MDAI in samples containing different com-
pounds. Crystal methamphetamine has been used
recreationally since the 1960s, and electrochemical methods
can be effectively deployed to detect this compound in
street tests. However, these methods involve mercury, which
is a harmful substance, and additional modifications are
needed to improve the safety of the analysis. Unconventional
NPS detection methods, described in the above studies, offer
new opportunities for developing new screening techniques
that can be applied in the field. The absence of such meth-
ods poses a considerable problem for toxicologists and law
enforcement agencies.

6. Conclusions

The emergence of new psychoactive substances gives serious
cause for concern. Acute poisonings and fatalities linked with

CRITICAL REVIEWS IN TOXICOLOGY e 255

NPS are on the rise, and this problem needs to be addressed
in the fight against drug-related crime. Analytical methods
that support the identification of NPS at low concentrations
and in the shortest possible time is needed, which poses an
immense challenge for toxicology laboratories. LC-MS should
be further refined to create rapid, sensitive, and specific
methods for the determination of new psychoactive substan-
ces. The sample preparation stage should be simplified to
isolate as many analytes as possible in the shortest possible
time, to minimize waste generation and reduce analytical
costs. The resulting approaches will decrease the number of
drug-related deaths, promote the development of new treat-
ment methods and the initiation of legal measures to limit
the availability of new psychoactive substances.
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W zwigzku z ciagle wzrastajacg liczbg substancji psychoaktywnych dostepnych
w sprzedazy ulicznej, a takze z wzrastajagcym zainteresowaniem tego typu uzywkami wzrasta
zainteresowanie badaniami wloséw pod katem tego typu substancji chociazby ze wzgledu na
fakt, iz jest to jedyna matryca, w ktorej mozemy wykry¢ anality po tak dlugim czasie od ich
zazycia. Dlatego tez, skupiono si¢ na opracowaniu metody analitycznej umozliwiajacej
oznaczeniec  jak  najwickszej  liczby  analitow  zaliczanych  do  substancji
psychoaktywnych/lekow/ich metabolitow w probkach wlosow. Wazne, aby opracowana
metoda byta nieskomplikowana i dawata mozliwos¢ tatwego dodania kolejnych analitow,
ktorych ciggle przybywa w handlu ulicznym, a takze stosunkowo tatwego dostosowania jej do
innej matrycy. Chcac wykorzysta¢ mozliwosci chromatografii cieczowej sprzezonej
z tandemowg spektrometriag mas oraz bioragc pod uwage ilo$¢ analitéw, ich podobienstwo
strukturalne oraz potencjalnie niskie poziomy stezen w probkach biologicznych zdecydowatam
si¢ na wlasnie t¢ technik¢. Opracowujac procedure analityczng skupiono sie na uwzglednieniu
wplywu matrycy oraz ograniczeniu zanieczyszczen pochodzacych z probki, dlatego tez

zdecydowano si¢ na sporzgdzenie krzywej wzorcowej w matrycy oraz rozcienczenie probki.

W pierwszym etapie prac przeprowadzono doboér warunkow pracy spektrometru mas dla
poszczegdlnych analitow. W tym celu kazdy z analitow poddano automatycznej optymalizacji
par MRM oraz warto$ci DP (potencjat rozgrupowania klastrow), CE (energii zderzen), EP
(potencjat wejscia) i CXP (potencjal wyjsciowy). Dla kazdego z analitow wybrano po 2 pary
MRM do dalszych badan. Nastgpnie dobrano warunki chromatograficzne umozliwiajace
rozdzielenie izomerow, ktore po optymalizacji na spektrometrze mas charakteryzowaty sie
takimi samymi parami MRM. W tym celu weryfikowatam trzy kolumny chromatograficzne:
Kinetex C18 (Phenomenex, 3,0 x 100 mm; 2,6 um), Kinetex Biphenyl (Phenomenex, 3,0 x 100
mm; 2,6 um) i Kinetex Phenyl-Hexyl (Phenomenex, 3,0 x 100 mm; 2,6 um), a takze ro6zne
sktady faz ruchomych (metanol i acetonitryl oraz mrowczan amonu w stezeniach od 2 do 5
mM). Najlepsze rezultaty uzyskano dla kolumny Kinetex C18 i fazie ruchome;j sktadajace;j si¢
z 2 mM mrowczanu amonu z 0.1% kwasem mrowkowym w wodzie (faza A)

I w metanolu (faza B). Zastosowanie acetonitrylu nie wniosto znaczacych zmian
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w otrzymanych wynikach, wigc ze wzgledu na koszty i szkodliwo$¢ odpadoéw pozostatam przy
fazie B sktadajacej si¢ z metanolu i 2 mM mréwczanu amonu z 0,1% kwasem mrowkowym.
Chromatograficzne rozdzielenie analitow z wyjatkiem 3-MMC i 4-MMC uzyskano stosujac
ponizszy profil elucji gradientowej: 0-1 min (95% A, 5% B), 1-15 min (gradient liniowy do 5%
A), 15-21 min (5% A, 95% B), 21-27 min (gradient liniowy do 95% A), 27-30 min (95% A,
5% B).

Kolejnym etapem prac byto dobranie warunkéw ekstrakcji analitow z probek wlosow.
Modyfikowano wiele parametréw W metodzie przygotowania probki. Poczawszy od sposobu
obmycia probki uwzgledniajac zaréwno rozpuszczalnik uzywany do mycia jak i jego objetos¢
1 krotno$¢ przemyc¢ poprzez sposob suszenia probki, metode proszkowania probki, nawazke
uzywang do ekstrakcji, rodzaju rozpuszczalnika uzytego do ekstrakcji czy tez wymrazania
probki w trakcie procesu jej przygotowania. Aby przygotowaé probke wloséw do analizy
1 cm wloséw umieszczono w strzykawce o objetosci 5 ml i trzykrotnie przemywano przy
uzyciu dichlorometanu. Strzykawke zabezpieczono filtrem nieprzepuszczalnym dla wioséw,
wymieszano i pozostawiono do wysuszenia. Wysuszong probke sproszkowano (5 min, 15 000
rpm). Do probowki Eppendorfa odwazono 20 mg sproszkowanej probki dodano 20ul wzorca
wewnetrznego (atrazyny) o stezeniu 2500 ng/ml i1 0,5 ml metanolu. Tak przygotowang probke
wytrzasano przez lh w temperaturze 21°C 1 12 000 rpm. Nastgpnie probke umieszczono
w zamrazarce na 10 min. Kolejnym krokiem byto odwirowanie probki (5 min, 2000 rpm).
Z tak przygotowanego ekstraktu pobrano 50 pl 1 dodano 450 pl fazy ruchomej A:B (90:10, v/v),
przeniesiono do koszyczka z filtrem 1 wymieszano. Probke ponownie umieszczono
w zamrazarce na 10 min i1 odwirowano (3 min 10 000 rpm). Z tak przygotowanej probki

pobrano 200 pl do fiolki o zmniejszonej objetosci i poddano analizie za pomocg LC-MS/MS.

Opracowang metode analityczng poddatam procesowi walidacji zgodnie z wytycznymi
SWGTOX [78]. Linowos$¢ sprawdzono poprzez analiz¢ 6 powtdrzen krzywej wzorcowej
przygotowanej w matrycy w stezeniach w zakresie od 0,025 do 1,250 ng/mg dla
kannabinoidow, od 0,125 do 5 ng/mg dla pozostatych grup analitow. Ponadto w kazdej serii
analizowano probke §lepa (matryce) 1 matryce z wzorcem wewnetrznym. Krzywe kalibracyjne
byty liniowe w zakresie od 0,025 do 1,25 ng/mg dla kannabinoidéow 1 0,125 do
5 ng/mg dla pozostatych analitow. Wspolczynniki korelacji obliczone dla kazdego analitu
wynosity >0,99.Aby wyznaczy¢ precyzje 1 BIAS analizowano sze$ciokrotnie trzy poziomy
stezen analitéw (0,025 ng/mg; 0,125 ng/mg i 1,25 ng/mg dla kannabinoidow i 0,,125 ng/mg;
1,25 ng/mg i 5 ng/mg dla pozostatych analitéw). Dla powyzszych parametréw przyjeto zgodnie
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z wytycznymi granice +20%. Wyznaczono odzyski, ktore miescily si¢ w zakresie od
80 do 120%. Za LOQ przyjeto najnizszy punkt na Krzywej wzorcowej, odpowiadajacy
stosunkowi S/N >10. Do weryfikacji powtarzalnosci metody przystgpiono do anlizy probek
z badan bieglosci. Opracowang metodyke poddano badaniom biegtosci, co pozwolito na

zasosowanie jej w rutynowych analizach w Instytucie Genetyki Sadowej w Bydgoszczy.
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Abstract

The emergence of new psychoactive substances on the market is a significant problem on a global scale. This type of sub-
stance in society is associated with many negative consequences, such as traffic accidents, accidents at work, rape, homicide,
poisoning, or overdose deaths. The analysis of these substances in biological samples is very important for further legal
action and saving lives. Therefore, laboratories face a tremendous challenge in tackling the evolving drug market. The paper
describes the optimization of the analytical LC-MS/MS method to identify and determine 513 psychoactive substances in
hair samples. A method of chromatographic separation was developed, and the working parameters of the mass spectrometer
were selected for each analyte. The method has been validated, and the results are as follows: the limit of quantification of
the developed method ranges from 0.025 to 1.25 ng/mg hair. The mean recovery of the tested analytes ranges from 80 to
120%. The achieved coefficient of variation in within-run precision ranged from 1.05 to 19.99%. The results achieved for
BIAS are in the range of +20%.

Keywords New psychoactive substances (NPS) - Drugs - Metabolites - Hair analysis - Liquid chromatography-tandem mass

spectrometry (LC-MS/MS)

Introduction

Every year we observe an increase in interest in psychoactive
substances, and new psychoactive substances (NPS) appear
more and more often. They are considered a legal alternative
to alcohol or popular illegal drugs such as amphetamines,
cocaine, and MDMA. In the World Drug Report 2017 of
the United Nations Office on Drugs and Crime (UNODC),
729 NPS were reported in 2009-2016 (World Drug Report
2017). Most of them belong to the group of synthetic
cathinones or synthetic cannabinoids (World Drug Report
2017). These substances are chemically similar to the natural
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compounds corresponding to these groups; this makes them
difficult to identify and they often remain undetected dur-
ing routine analyses. The spread of these substances on the
market is associated with health and life-threatening effects.
Laboratories are constantly developing new methods of ana-
lyzing such substances in samples of saliva, urine, blood,
or plasma of people suspected of taking drugs. However,
such samples are not always collected in good time after the
event. They are often given to another person for the purpose
of committing a crime. These are difficult to detect because,
by the time the person who has been given the illegal sub-
stance realizes it and reports for testing, it can no longer be
detected even though it has been taken.

An alternative to these standard matrices are hair sam-
ples. Hair grows on average 0.35 mm/day or 1-1.5 cm/
month, depending on anatomical location, race, sex, and
age (Rivier 2000), so the portion of a hair located 3 cm
from the scalp was formed by cells in a hair follicle about
three months earlier. Thus it is likely that the substance
introduced into the hair will appear 3 cm from the scalp
three months after the substance was taken (Rivier 2000).
There are two known ways to incorporate a substance/
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drug into the hair. These are (1) adsorption from the exter-
nal environment to and into the developed hair shaft, and
(2) transport to the growing hair shaft through the blood
supply to the hair follicle (Rivier 2000). Both drugs and
psychoactive substances accumulate in the hair, making
it possible to detect them long after the event. Depending
on the length of the hair, a retrospective analysis up to
several months back from the date of sample collection
can be carried out. It is also possible to determine whether
the substance has been taken once or repeatedly/regularly,
which is essential particularly if the use of psychoactive
substances was related to crime or criminal behavior. The
advantages of this matrix also include non-invasive sam-
pling. Moreover, both non-metabolized substances and
metabolites produced in the organism are accumulated
(Moffat et al. 2011). Testing hair is often the only way
to determine metabolites derived from synthetic cannabi-
noids. Studies (Sobolevsky et al. 2010; Grigoryev et al.
2011, 2013; Adamowicz et al. 2013; Kavanagh et al. 2013)
observed that some substances in this group are metabo-
lized at a high rate, which results in the absence of a parent
analyte in the urine.

Despite the enormous potential of this matrix, there
are few studies on NPS analysis in hair samples (Got-
tardo et al. 2014; Salomone et al. 2014; Hutter et al. 2012;
Rust et al. 2012; Martin et al. 2012, 2015; Wyman et al.
2013; Strano-Rossi et al. 2014; Lee et al. 2011; Marsh
et al. 2014). Two of these studies attempted to determine
synthetic cannabinoids by incubating a hair sample in con-
centrated sodium hydroxide to remove keratin (Gottardo
et al. 2014; Salomone et al. 2014). For the extraction, the
authors used hexane/ethyl acetate 90:10 (v/v), and the
obtained organic phase was evaporated to dryness under
a stream of nitrogen. The sample was then reconstituted
in methanol and analyzed by liquid chromatography cou-
pled to mass spectrometry. The downside of this method
is the need for additional extraction, which extends the
analysis time and increases the risk of analyte loss. Hut-
ter et al. (2012) also determined synthetic cannabinoids
in the hair by liquid chromatography coupled with mass
spectrometry (LC-MS/MS). However, they used ethanol
for the extraction. The sample was then evaporated to
dryness and reconstituted in mobile phase 50:50 (v/v). A
two-step extraction method was presented by Rust et al.
(2012). In the first stage, they used methanol with ultra-
sonication, and in the second, methanol was acidified with
hydrochloric acid. Then, as in the previous work, the sam-
ple was evaporated to dryness and analyzed by LC-MS/
MS. Another study (Lee et al. 2011) analyzed benzodiaz-
epines with solid-phase extraction (SPE); gas chromatog-
raphy with mass spectrometry (GC-MS) was used for the
determination. Gas chromatography was also applied in
the study on the analysis of mephedrone in hair samples
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(Martin et al. 2012). SPE was also used to extract psilocin,
bufetenine and LSD (Martin et al. 2015).

This variety of extraction methods emphasizes how com-
plex matrix the hair is. The analysis of hair samples is an
enormous challenge and, at the same time, great hope for
the work of toxicologists. This study aimed to develop an
analytical method that allows quick yet sensitive and specific
hair sample analysis for drugs and psychoactive substances,
including NPS and their metabolites. The developed method
is characterized by a rapid, single-step extraction of a wide
range (513) of analytes, which are determined by LC-MS/
MS operating in the MRM mode. This method was devel-
oped to enable the fight against drug crime and addictions
and aid research on detecting this type of substance in spe-
cific social groups such as drivers or students.

Reagents and materials

The certified analytical standards of analyzed substances
were purchased from Cayman Chemical, CHIRON, Lipomed
Services to Health, and LGC Standards. To prepare samples
and standard stock solutions, acetonitrile (ACN) for LC-MS,
methanol (MeOH) for LC-MS, and formic acid for LC-MS,
and dichloromethane were purchased from S. WITKO CHS,
and ammonium formate for LC-MS was purchased from
Sigma Aldrich. Working solutions were prepared by dilution
of stock solution.

Calibration curve in matrix procedure

A section of hair (2X 1 cm) without test analytes was col-
lected into two 5 mL syringes. The hair was washed three
times with 3 mL of dichloromethane. A syringe protected
with a hair-impermeable filter was shaken, and the hair was
then allowed to dry. The dried hair was pulverized (5 min;
15,000 rpm). 20 mg of the powdered hair was weighed into
an Eppendorf tube; then 0.5 mL of methanol was added to
it. The sample prepared in this way was shaken for 1 h at
21 °C and 12,000 rpm. During the next step, the sample was
placed in the freezer for 10 min, followed by centrifugation
at 5 min and 2000 rpm. Ten pL of the internal standard (atra-
zine) at a concentration of 500 ng/mL, 50 pL of the mix of
standards at the appropriate concentration (at six different
concentration levels in the range 0.025-5 ng/mg), 50 pL
of hair extract, and 390 pL of mobile phase A: B (90:10,
v/v) were transferred to the filter basket and mixed by hand.
The mixed sample was placed back in the freezer for 10 min
and centrifuged for 3 min and 10,000 rpm. 200 pL of thus
obtained extract was withdrawn into a reduced volume vial.
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Modification of the extraction method
from hair samples

Many different parameters have been tested to develop a
method of isolating psychoactive substances, drugs and
their metabolites from hair samples. We were starting from
the washing stage and ending with the filtration stage.
The solvents used to wash the hair samples were verified,
dichloromethane, dichloromethane and ethyl alcohol were
checked. More favorable results are obtained when using
only dichloromethane. In the next stage, the volume of this
solvent used for washing and the number of repetitions was
checked. In this case, washing was considered best three
times with 3 ml of dichloromethane. The next stage that
underwent modifications was drying the hair samples. Two
options for drying the samples were tested. The first was
sewing on tissue paper, and the second was drying with
the use of an airtight dryer. In this case, lower losses of
analytes were obtained for spontaneous drying on blotting
paper. During the sample powdering stage, the amount of
sample subjected to powdering and the number and size
of the beads used for powdering were verified. The best
results were obtained for a dose of about 20 mg and the
use of one powdering ball with a diameter of 25 mm. In
the next step, two extraction solvents were checked. It
was methanol and acetonitrile. The use of acetonitrile did
not contribute to the obtaining of better analysis results,
and therefore, due to the harmfulness of the waste and the
price of solvents, methanol was selected for further analy-
sis. The tests also checked for re-freezing before the last
centrifugation. However, the results showed that this freez-
ing had no effect on the percent recovery of the analyte
from the sample, so it was removed from the procedure.

Hair sample preparation procedure

A section of hair removed from a tested person (1 cm)
was placed in a syringe with a volume of 5 mL. The hair
was washed three times with 3 mL of dichloromethane.
A syringe protected with a hair-impermeable filter was
shaken, and the hair was then allowed to dry. The dried
hair was pulverized (5 min; 15,000 rpm). 20 mg of the
powdered hair was weighed into an Eppendorf tube. Then
20 pL of the internal standard (atrazine) at a concentration
of 2500 ng/mL and 0.5 mL of methanol were added to the
Eppendorf. The sample prepared in this way was shaken
for 1 hat21 °C and 12,000 rpm. The sample was placed in
the freezer for 10 min, followed by centrifugation at 5 min
and 2000 rpm in the next step. Fifty uL of hair extract and
450 pL of mobile phase A: B (90:10, v/v) were transferred

to a filter basket and mixed by hand. The mixed sample
was placed back in the freezer for 10 min and centrifuged
for 3 min and 10,000 rpm. 200 pL of thus obtained extract
was withdrawn into a reduced volume vial.

Chromatographic separation

Chromatographic separation was achieved by gradient
elution on the liquid chromatography system consisted of
an ExionLC AC Pump 2x, ExionLC Degaser, Exion AC
Autosampler, and ExionLC Column Oven from AB SCIEX.
Separation was carried out on a Kinetex C18 column (Phe-
nomenex, 3.0 100 mm; 2.6 um). A 20 pL sample was
injected into the system at a flow rate of 0.5 mL/min. The
gradient LC system was operated using ammonium formate
2 mM with 0.1% formic acid (mobile phase A) and 2 mM
ammonium formate in MeOH with 0.1 formic acid (mobile
phase B).

Optimum gradient elution for separation on chromato-
graphic column was performed: 0-1 min (95% A, 5% B),
1-15 min (linear gradient to 5% A), 15-21 min (5% A, 95%
B), 21-27 min (linear gradient to 95% A), 27-30 min (95%
A, 5% B). Acetonitrile (ACN) was also checked in mobile
phase B. The obtained results were not more favorable.
The costs of the analyses were higher, and the waste gener-
ated during the analyses was more harmful. The influence
of ammonium formate concentration on the results of the
analyses was also checked. Values from 2 to 5 mM were
checked. Increasing the ammonium formate concentra-
tion did not improve the separation of the analytes on the
chromatography column. The optimized separation con-
ditions of the analytes on the Kinetex C18 column (Phe-
nomenex, 3.0x 100 mm; 2.6 ym) were also checked on
the other two columns Kinetex Biphenyl (Phenomenex,
3.0x 100 mm; 2.6 pm) and Kinetex Phenyl-Hexyl (Phe-
nomenex, 3.0 X 100 mm; 2.6 pm). The best results were
obtained for the first column, and it was selected for further
analysis. This gradient method allowed for the separation
of all compounds except 3-MMC and 4-MMC in a 30 min
run time. The retention times of all compounds were from
1.34 to 16.76 min and are presented in electronic supple-
mentary material Table S1. The chromatogram obtained for
the selected column and gradient is shown in electronic sup-
plementary material Figure S1.

Mass spectrometric detection

The analysis was performed on the mass spectrometer
AB SCIEX 5500 QTRAP with electrospray ionization in
the positive mode. Data acquisition, data handling and
instrument control were performed by Analyst 1.6.3 and
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MultiQuant 3.0.3 software. Analytes were quantified in the
double ion monitoring (MRM) mode. The spectrometric
analysis parameters were optimized, and two MRM pairs
were selected for each analyte according to the mass spec-
trometry standards. All results were based on the peak area
ratio between the drug and the analytical standard. The MS
conditions were set as followed: CUR: 30, CAD: medium,
TEM: 400, GS1: 40, GS2: 70, dwell time > 5 ms.
Analytical standards of all analyzed substances were sub-
jected to individual optimization to select the best param-
eters of the mass spectrometer for each of them. Analyst
1.6.3 was used for this optimization. The conducted ana-
lyzes allowed for selecting parameters such as the ionization
mode, Q1, Q3, declustering potential (DP), entrance poten-
tial (EP), collision energy (CE), collision cell exit potential
(CXP). The positive ionization mode turned out to be better
for the tested substances. The entrance potential (EP) for
all analytes is 10. The MRM pairs and values DP, CE, CXP
for each analyte have been collected in electronic supple-
mentary material Table S1. In the developed method, MRM
transitions for 517 analytes (two transitions for each analyte)
were monitored only in specific detection windows that were
defined on + 0.5 min from the expected retention time.

Validation parameters

This presented analytical method was validated according
to the SWGTOX validation guidelines (Scientific Working
Group for Forensic Toxicology 2013). Fortification of hair
samples was performed by adding 20 pL of the standard
mix with a concentration of 200 ng/mL (corresponding to a
concentration of 0.2 ng/mg hair to the matrix together with
0.5 mL of methanol. A blank sample was prepared by adding
to the basket 10 pL of atrazine at a 500 ng/mL concentra-
tion, 50 pL of the obtained hair extract containing no test
analytes, and 440 pL of the mixture of mobile phases A: B
(90:10, v/v). The following steps were performed according
to the hair sample preparation procedure.

Linearity validation was performed by analyzing six sep-
arate calibration curves in the matrix with concentrations
ranging from 0.025 to 1.250 ng/mg for cannabinoids and
from 0.125 to 5 ng/mg for other analytes. A blank matrix
and blank matrix containing only internal standards were
analyzed with each batch but not included in the calibra-
tion curves. Linearity was described using a weighted linear
regression plot of peak area ratio (PAR) vs. spiked analyte
concentration. Calibration curves in the matrix were lin-
ear in the range of 0.025-1.25 ng/mg for cannabinoids and
0.125-5 ng/mg for other analytes. Correlation coefficients
(R?) calculated for each analyte were >0.99. The calibration
curve prepared in the matrix allowed eliminating the influ-
ence of the matrix effect in the actual samples.
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To evaluate the precision and BIAS for our method, six
replicates of calibration standards for three different concen-
trations from the calibration scale (0.025 ng/mg; 0.125 ng/
mg, and 1.25 ng/mg for cannabinoids) and (0.125 ng/mg;
1.25 ng/mg and 5 ng/mg for other analytes) were used. For
these parameters, an accuracy limit of +20% was used.
The six repetitions were also used to determine the mean
recovery. Accuracy was expressed as the average percent-
age recovery, and resulting values ranged from 80 to 120%.

According to the recommendations in the SWGTOX
guideline (Scientific Working Group for Forensic Toxicol-
ogy 2013), precision was evaluated by CV.

The determined CV for the tested analytes ranged from
1.05 to 19.99%, and BIAS ranged from — 20.00% to 20.00%.
For precision and BIAS accuracy limit of +20% was used.
The results of precision, BIAS, and recovery values for vali-
dated compounds are presented in electronic supplementary
material Table S2.

The LOQ was determined to be the lowest calibration
standard exhibited as S/N ratio > 10. Proficiency tests were
used to check the reproducibility of the analytical method.
The estimated values of LOQ were from 0.025 to 1.25 ng/mg
for 465 compounds, and the value was 0.5 ng/mL for other
compounds. The LOQ values for each analyte are presented
in electronic supplementary material Table S2.

Selectivity and specificity were assessed by spiking for-
tified samples with each analyte in a small mix to test for
any interference. Hair without analytes was used to identify
matrix interferences. It was possible to separate the isomers
within the run time by gradient liquid chromatography. To
verify the matrix effect, a standard curve in the matrix was
used. The obtained points of the standard curve take into
account the influence of the matrix on the analysis of actual
samples. The mass spectrometer used enables the identi-
fication of the molecules of interest with high selectivity
and specificity. Figure 1 shows the peaks obtained for sev-
eral analytes JWH-081, MN-18, SF-APICA, JWH-182,
6-MAM, Codeine, Phenazepam, Lorazepam, Methadone,
EDDP) included in the standard mixture. The gradient used
ensures narrow peaks of the primary product ions for the
defined retention time without any interference. The method
was found to be selective for the tested compounds. The only
exceptions are 3-MMC and 4-MMC, which do not separate
on analysis. No interfering peaks were observed in the drug-
free hair samples.

To check the stability, analyses of archival samples were
performed. Four of the validated compounds did not meet
the above criteria. The remaining 513 were included in the
routine analysis of hair samples in our laboratory.

The developed method was verified by proficiency tests
carried out by LGC Standards. During proficiency tests
performed a quantitative analysis of two samples. In the
first sample, the analyzed substances were Phenazepam,
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Morphine, 6 MAM, and Codeine. In the second sample, how-
ever, these were Methadone, EDDP, Methamphetamine, and
Lorazepam. The obtained results met the criteria of profi-
ciency tests.

Conclusions

The developed analytical method allowed us to intro-
duce the analysis of hair samples to routine analyses in
our laboratory. Use of methanol in the extraction process
brought satisfactory results. With this procedure, we are

able isolate as many as 513 psychoactive substances from
hair samples. The performed validation has passed inter-
national proficiency tests. Due to the expected or required
concentration levels in real samples, the method was
developed with a division into one for synthetic cannabi-
noids with a lower LOQ and the other for analytes with a
higher LOQ. Several of the analyzed substances did not
meet the imposed validation requirements (FUB-PB-22,
2C-D, Oxymorphone, Stanozolol). This can be due to both
the extraction process and the chromatographic separation
method. Substances that did not meet the requirements
were not included in the routine analyses, but the number
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Peaks obtained for several analytes included in the standard mixture
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of substances that can be detected with the new method
is large enough to meet the current needs. However, it is
essential to refine the method so that substances that have
not been validated can be determined with the modified
method. The method can be developed further to cover
new psychoactive substances as they appear on the market.
Analyzing hair samples is an excellent alternative to the
commonly used matrices such as blood or urine, particu-
larly as it also enables retrospective analyses.
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Table S1. Summary of operating parameters LC-MS/MS for identification of analytes, where: Q1 — precursor ion, Q3 — product ion, tr -
retention time, DP - declustering potential, CE — collision energy, CXP - collision cell exit potential.

Q1

[M-H] * (n?/i) (n:?n) Analyte DP (V) CEV) | cxpv)
(m/z)
193.263 120.1 5.30 1-(2-METHOXYPHENYL)PIPERAZINE 1 106 43 8
193.263 150.1 5.30 1-(2-METHOXYPHENYL)PIPERAZINE 2 106 25 18
231.278 188 7.95 TRIFLUOROMETHYllil(:’BI;ENYL)PIPERAZINE 141 31 22
(TFMPP) 1
1-(3-
231.278 118 7.95 TRIFLUOROMETHYLPHENYL)PIPERAZINE 141 51 16
(TFMPP) 2
197.469 119.1 6.67 1-(4-CHLOROPHENYL)PIPERAZINE (pCPP) 1 121 33 14
197.469 1181 6.67 1-(4-CHLOROPHENYL)PIPERAZINE (pCPP) 2 121 45 16
181.26 138.1 469 1-(4-FLUOROPHENYL)PIPERAZINE (FPP) 1 106 27 16
181.26 74 4.69 1-(4-FLUOROPHENYL)PIPERAZINE (FPP) 2 106 103 12
267.107 91 7.73 1.4-DIBENZYLPIPERAZINE (DBZP) 1 111 47 12
267.107 65.1 7.73 1.4-DIBENZYLPIPERAZINE (DBZP) 2 11 91 10
134.019 117.1 4.09 1-AMINOINDAN 1 56 15 14
134.019 1151 4.09 1-AMINOINDAN 2 56 33 14
191.061 91 3.20 1-METHYL-4-BENZYLPIPERAZINE (MBZP) 1 86 31 12
191.061 65 3.20 1-METHYL-4-BENZYLPIPERAZINE (MBZP) 2 86 63 10
194261 | 163 | 603 | yieriy) CNEDIOXYPHENYLIPROPANE 1 61 13 2
o | 101 | 60 | envimemoci o, | | ® |
230.937 188 8.52 2.3-DICHLOROPHENYLPIPERAZINE (DCPP) 1 91 27 24
230.937 152 8.52 2.3-DICHLOROPHENYLPIPERAZINE (DCPP) 2 91 45 20
206.062 188.1 7.43 2.3-DIMETHYLETHCATHINONE (2.3-DMEC) 1 91 17 24
206.062 158.1 7.43 2.3-DIMETHYLETHCATHINONE (2.3-DMEC) 2 91 39 20
192.202 174 7.02 2'3'D'METHY"B"|\';IA"('§?TH'NONE (23 66 17 20
102 202 1501 202 2.3—DIMETHYLB/I'\IZLI-(I:C)ZQTHINONE (2.3- 66 97 20
222.247 1741 5.43 2.3-ETHYLONE ISOMER 1 86 23 8
222.247 146.1 5.43 2.3-ETHYLONE ISOMER 2 86 35 8
194.351 135 5.69 2.3-MDMA 1 91 25 18
194.351 77 5.69 2.3-MDMA 2 91 53 12
276.236 135 7.57 2.3-MDPV 1 91 31 16
276.236 126.1 7.57 2.3-MDPV 2 91 37 14
226.297 209.1 6.18 2.45-TRIMETHOXYAMPHETAMINE 1 76 15 10
226.297 179.1 6.18 2.45-TRIMETHOXYAMPHETAMINE 2 76 35 10
192.19 174.1 7.46 2'4'D'METHYL|'5"5L"(':C)?TH'NONE (2.4- 76 17 20
192.19 159 7.46 2'4'D'METHY"|'§',\'§IA%§'§‘TH'NONE (2.4- 76 27 18
206.063 188.1 7.92 2.4-DMEC 1 41 17 12
206.063 158.1 7.92 2.4-DMEC 2 41 47 20
210.264 151.1 6.71 2.5-DMMA 1 56 23 20
210.264 1211 6.71 2.5-DMMA 2 56 35 16
368.124 243 10.15 25B-NBF 1 106 27 12
370.116 245 10.15 25B-NBF 2 131 27 12
324.164 199 9.89 25C-NBF 1 11 25 10




324.164 184 9.89 25C-NBF 2 111 37 10
322.138 199 9.72 25C-NBOH 1 101 27 24
322.138 77 9.72 25C-NBOH 2 101 85 12
336.16 121.1 10.25 25C-NBOMe 1 96 25 14
336.16 91.1 10.25 25C-NBOMe 2 96 59 12
316.169 91 10.44 25D-NBOMe 1 81 57 12
316.169 121 10.44 25D-NBOMe 2 81 25 16
330.231 91 11.26 25E-NBOMe 1 106 61 12
330.231 1211 11.26 25E-NBOMe 2 106 27 16
330.142 91 11.04 25G-NBOMe 1 81 61 12
330.142 121.1 11.04 25G-NBOMe 2 81 27 14
302.346 91 9.40 25H-NBOMe 1 81 55 12
302.346 121.1 9.40 25H-NBOMe 2 81 23 18
428.183 91 10.88 25-1-NB20Me 1 121 75 12
428.183 121 10.88 25-1-NB20Me 2 121 27 16
428.176 121.1 10.82 251-NB30Me 1 131 33 14
428.176 91.1 10.82 251-NB30Me 2 131 75 12
428.177 1211 10.75 251-NB40OMe 1 91 21 16
428.177 78 10.75 251-NB40OMe 2 91 113 10
416.016 290.8 10.58 25I-NBF 1 121 29 12
416.016 276 10.58 25I-NBF 2 121 43 14
442.154 135.1 10.71 251-NBMD 1 116 31 16
442.154 77 10.71 251-NBMD 2 116 93 12
414.121 291 10.42 25I-NBOH 1 101 31 12
414.121 307.9 10.42 25I-NBOH 2 101 23 14

347.2 91 9.05 25N-NBOMe 1 86 59 12

347.2 121.1 9.05 25N-NBOMe 2 86 23 16
362.264 91 10.77 25T2-NBOMe 1 121 59 10
362.264 1211 10.77 25T2-NBOMe 2 121 27 14
348.035 91.1 10.05 25T-NBOMe 1 96 63 14
348.035 1211 10.05 25T-NBOMe 2 96 27 16
150.209 91 6.08 2-AMINO-1-PHENYLBUTANE 1 61 23 12
150.209 65 6.08 2-AMINO-1-PHENYLBUTANE 2 61 49 10
134.257 1171 3.87 2-AMINOINDANE 1 51 19 14
134.257 1151 3.87 2-AMINOINDANE 2 51 33 14
214.186 169 7.04 2-BROMOAMPHETAMINE 1 61 27 8
216.192 170.9 7.04 2-BROMOAMPHETAMINE 2 56 27 20
228.188 169 7.10 2-BROMOMETHAMPHETAMINE 1 71 29 20
230.177 171 7.10 2-BROMOMETHAMPHETAMINE 2 71 27 10
259.957 243 7.70 2C-B1 51 17 12
259.957 227.9 7.70 2C-B2 51 29 10
283.976 267 7.99 2C-B_FLY 1 106 21 12
283.976 188.1 7.99 2C-B_FLY 2 106 33 24
216.441 199 7.28 2C-C1 76 15 24
216.441 184 7.28 2C-C2 76 27 22
195.583 179 7.50 2C-D1 71 15 24




195.583 164.1 7.50 2C-D2 71 25 20
210.052 178 8.54 2C-G1 76 23 22
210.052 163 8.54 2C-G2 76 37 20
170.196 125 6.56 2-CHLOROAMPHETAMINE 1 61 25 16
170.196 89 6.56 2-CHLOROAMPHETAMINE 2 61 51 14
307.947 291 8.39 2C-11 66 19 12
307.947 276 8.39 2C-12 66 31 12
224.065 207.1 10.09 2C-P1 66 15 10
224.065 192.1 10.09 2C-P2 66 25 24
256.022 239.1 9.58 2C-T-71 71 17 10
256.022 91.1 9.58 2C-T-72 71 63 12
250.269 233.1 8.67 2C-TFM 1 91 17 10
250.269 218 8.67 2C-TFM 2 91 29 12
196.255 148.1 4.67 2-FEC1 76 41 18
196.255 135.1 4.67 2-FEC 2 76 37 10
168.199 123.1 3.17 2-FIC1 61 21 14
168.199 103.1 3.17 2-FIC 2 61 33 14
154.13 109 5.10 2-FLUOROAMPHETAMINE 1 61 23 14
154.13 137.1 5.10 2-FLUOROAMPHETAMINE 2 61 13 16
168.247 109.1 5.35 2-FLUOROMETHAMPHETAMINE (2-FMA) 1 61 25 12
168.247 83.1 5.35 2-FLUOROMETHAMPHETAMINE (2-FMA) 2 61 53 12
182.187 164.1 4.02 2-FLUOROMETHCATHINONE (2-FMC) 1 81 19 22
182.187 149 4.02 2-FLUOROMETHCATHINONE (2-FMC) 2 81 29 16
262.178 216.9 7.76 2-I0DOAMPHETAMINE 1 81 27 12
262.178 90 7.76 2-I0DOAMPHETAMINE 2 81 47 12
190.239 58 7.05 2-MAPB 1 51 19 8
190.239 91.1 7.05 2-MAPB 2 51 47 14
194.219 176.1 5.30 2-MeOMC 1 61 17 10
194.219 161.1 5.30 2-MeOMC 2 61 27 16
152.214 120.1 4.95 2-METHOXY-2-PHENYLETHYLAMINE 1 61 15 14
152.214 77 4.95 2-METHOXY-2-PHENYLETHYLAMINE 2 61 45 12
166.068 1211 6.16 2-METHOXYAMPHETAMINE (2-MA) 1 56 21 16
166.068 149 6.16 2-METHOXYAMPHETAMINE (2-MA) 2 56 13 18
180.322 1209 6.34 2—METHOXYM'\;EJOH'\,/?\’IA\3P]I-|ETAMINE (2- 66 23 14
180.322 911 6.34 2-METHOXYM'\;E;I'OH'\,:\L\3P£—|ETAMINE (2- 66 39 8
164.237 91 6.20 2-METHYLAMINO-1-PHENYLBUTANE 1 71 25 14
164.237 65 6.20 2-METHYLAMINO-1-PHENYLBUTANE 2 71 55 8
178.06 160.1 5.73 2-METHYLMETHCATHINONE (2-MMC) 1 76 17 22
178.06 145.1 5.73 2-METHYLMETHCATHINONE (2-MMC) 2 76 27 18
232.265 105.1 7.34 2-METHYL-PBP 1 116 33 12
232.265 91 7.34 2-METHYL-PBP 2 116 53 12
218.291 98.1 6.47 2-METHYL-PPP 1 116 31 16
218.291 119.1 6.47 2-METHYL-PPP 2 116 31 8
303.454 841 9.94 3.4-DICH LOROMCE'R;E)LEHENIDATE (3.4- 121 27 12
303.454 56 9.94 3.4-DICHLOROMETHYLPHENIDATE (3.4- 121 77 8

CTMP) 2




292.246 151 7.44 3.4-DIMETHOXY-ALPHA-PVP 1 116 35 22
292.246 126.1 7.44 3.4-DIMETHOXY-ALPHA-PVP 2 116 33 12
192.031 174.1 7.32 3'4'D'METHY"|';"5LHC%TH'NONE (3.4- 81 17 20
192,031 159.2 232 3.4-D|METHYL|I5/||\|;LHC<§,§TH|NONE (3.4- 81 97 18
206.146 158.1 7.74 3.4-DMEC 1 86 43 14
206.146 1151 7.74 3.4-DMEC 2 86 67 6
210.063 179.1 5.21 3.4-DMMA 1 61 17 22
210.063 151.1 5.21 3.4-DMMA 2 61 29 20
208.248 1771 5.61 34-EDMA 1 61 19 10
208.248 149.1 5.61 3.4-EDMA 2 61 29 20
222191 204 5.23 3.4-EDMC 1 61 19 10
222191 189.1 5.23 3.4-EDMC 2 61 29 10
194.025 163.1 5.27 3.4-MDMA (ECSTAZY) 1 76 17 20
194.025 105.1 5.27 3.4-MDMA (ECSTAZY) 2 76 33 14
222.051 163 6.74 3.4-MDPA 1 81 19 20
222.051 105.1 6.74 3.4-MDPA 2 81 35 14
290.285 135.1 8.66 3.4-MDPHP 1 131 35 16
290.285 140.2 8.66 3.4-MDPHP 2 131 35 18
276.144 126.1 7.50 3.4-METHYLENDIOXYPYROVALERONE 1 76 31 12
276.144 135.1 7.50 3.4-METHYLENDIOXYPYROVALERONE 2 76 41 8
318.23 135.1 10.83 3.4-METHYLENEDIOXY_PV9 1 166 35 8
318.23 168.2 10.83 3.4-METHYLENEDIOXY_PV9 2 166 39 20
396.257 181.1 9.73 30C-NBOMe 1 61 23 10
396.257 148.1 9.73 30C-NBOMe 2 61 59 18
214.192 168.9 7.31 3-BROMOAMPHETAMINE 1 46 25 20
216.189 171.1 7.31 3-BROMOAMPHETAMINE 2 66 25 14
228.18 169 7.38 3-BROMOMETHAMPHETAMINE 1 86 27 22
230.202 170.9 7.38 3-BROMOMETHAMPHETAMINE 2 66 27 20
244143 145 6.64 3-BROMOMETHCATHINONE (3-BMC) 1 86 23 20
242.128 145.1 6.64 3-BROMOMETHCATHINONE (3-BMC) 2 9 25 22
383.161 239 15.28 3-CAF1 101 19 12
383.161 210 15.28 3-CAF 2 101 65 24
298.069 280.9 8.54 3C-B-FLY 1 66 21 12
300.079 283 8.54 3C-B-FLY 2 46 17 16
170.206 125.1 6.83 3-CHLOROAMPHETAMINE 1 66 25 14
170.206 89 6.83 3-CHLOROAMPHETAMINE 2 66 53 12
198.231 145.1 5.95 3-CHLOROMETHCATHINONE (3-CMC) 1 76 25 18
198.231 144.1 5.95 3-CHLOROMETHCATHINONE (3-CMC) 2 76 41 18
197.249 154.1 6.78 3-CHLOROPHENYLPIPERAZINE (mCPP) 1 101 27 18
197.249 118.1 6.78 3-CHLOROPHENYLPIPERAZINE (MCPP) 2 101 47 14
254.286 195.1 8.42 3C-P1 56 19 10
254.286 107.1 8.42 3C-P2 56 35 14
274.249 126.1 7.99 3-DESOXY-3.4-MDPV 1 126 31 18
274.249 133.1 7.99 3-DESOXY-3.4-MDPV 2 126 37 16
192.22 1741 7.45 3-ETHYLMETHCATHINONE (3-EMC) 1 66 17 22
192.22 144.1 7.45 3-ETHYLMETHCATHINONE (3-EMC) 2 66 43 18




196.262 135.1 4.96 3-FEC1 81 39 18
196.262 148.1 4.96 3-FEC 2 81 41 18
222.28 123.1 5.30 3-FLUORO-ALFA-PPP 1 86 31 12
222.28 98.1 5.30 3-FLUORO-ALFA-PPP 2 86 33 14
154.134 109 5.10 3-FLUOROAMPHETAMINE 1 76 25 14
154.134 137.1 5.10 3-FLUOROAMPHETAMINE 2 76 13 16
168.223 109.1 5.35 3-FLUOROMETHAMPHETAMINE (3-FMA) 1 76 27 18
168.223 83.1 5.35 3-FLUOROMETHAMPHETAMINE (3-FMA) 2 76 53 10
182.014 164.1 4.38 3-FLUOROMETHCATHINONE (3-FMC) 1 81 19 20
182.014 149.1 4.38 3-FLUOROMETHCATHINONE (3-FMC) 2 81 27 18
331.895 286.9 9.11 3-HYDROXYBROMAZEPAM 1 106 27 12
331.895 314.9 9.11 3-HYDROXYBROMAZEPAM 2 106 21 14
330.031 238 10.15 3-HYDROXYFLUNITRAZEPAM 1 96 43 12
330.031 284 10.15 3-HYDROXYFLUNITRAZEPAM 2 96 27 12
262.179 217 8.06 3-I0DOAMPHETAMINE 1 66 25 10
262.179 1171 8.06 3-I0DOAMPHETAMINE 2 66 43 14
192.185 144.2 6.44 3-MEC 1 86 39 16
192.185 91.1 6.44 3-MEC 2 86 47 14
194.225 161.1 5.30 3-MeOMC 1 81 25 20
194.225 118.1 5.30 3-MeOMC 2 81 47 12
166.07 121.1 5.59 3-METHOXYAMPHETAMINE (3-MA) 1 41 21 16
166.07 91 5.59 3-METHOXYAMPHETAMINE (3-MA) 2 41 37 14
274.19 86.1 8.92 3-METHOXYPHENCYCLIDINE 1 46 17 10
274.19 121.1 8.92 3-METHOXYPHENCYCLIDINE 2 46 37 14
178.046 160.1 5.92 3-METHYLMETHCATHINONE (3-MMC) 1 86 17 20
178.046 1451 5.92 3-METHYLMETHCATHINONE (3-MMC) 2 86 27 18
232.266 105.1 7.47 3-METHYL-PBP 1 106 31 14
232.266 91 7.47 3-METHYL-PBP 2 106 55 12
218.209 119.3 6.64 3-METHYL-PPP 1 116 31 6
218.209 91 6.64 3-METHYL-PPP 2 116 49 8
191.255 148.1 7.31 4.4-DMAR 1 61 17 18
191.255 91 7.31 4.4'-DMAR 2 61 39 12
275.216 86 6.36 4-AcO-DET 1 81 23 12
275.216 160 6.36 4-AcO-DET 2 81 35 20
247314 58.1 5.45 4-AcO-DMT 1 81 21 6
247314 160.1 5.45 4-AcO-DMT 2 81 33 16

261.3 72 5.92 4-AcO-MET 1 76 21 10

261.3 160 5.92 4-AcO-MET 2 76 35 22
176.148 131.1 6.67 4-APB 1 66 25 16
176.148 91 6.67 4-APB 2 66 39 12
178.238 161.1 5.56 4-APDB 1 71 13 22
178.238 133.1 5.56 4-APDB 2 71 25 16
288.233 257 831 4-BROMO-2.5-DMMA 1 61 19 12
290.24 259 831 4-BROMO-2.5-DMMA 2 56 19 12
214.182 169 7.44 4-BROMOAMPHETAMINE 1 76 25 20
216.181 170.9 7.44 4-BROMOAMPHETAMINE 2 56 25 22




228.205 168.9 7.52 4-BROMOMETHAMPHETAMINE 1 91 29 20
230.2 170.9 7.52 4-BROMOMETHAMPHETAMINE 2 91 27 20
243,495 1451 6.64 4-BROMOMETHCATHI1NONE (BREFEDRONE) 101 23 18
243.495 1441 6.64 4-BROMOMETHCATHI2NONE (BREFEDRONE) 101 45 18
184.174 1251 7.98 4-CAB 1 46 25 16
184.174 89 7.98 4-CAB 2 46 57 14
212.21 159.3 6.65 4-CEC1 66 25 8
212.21 144.1 6.65 4-CEC2 66 39 18
238.267 139.1 6.85 4-CHLORO-ALPHA-PPP 1 111 33 16
238.267 98.1 6.85 4-CHLORO-ALPHA-PPP 2 111 33 12
266.3 125.1 8.93 4-CHLORO-ALPHA-PVP 1 101 33 10
266.3 126.1 8.93 4-CHLORO-ALPHA-PVP 2 101 37 18
170.197 125 6.93 4-CHLOROAMPHETAMINE 1 51 25 12
170.197 89 6.93 4-CHLOROAMPHETAMINE 2 51 53 12
198 145.1 6.15 4-CHLOROMETHCATHINONE (4-CMC) 1 76 25 18
198.008 144.1 6.15 4-CHLOROMETHCATHINONE (4-CMC) 2 71 41 18
184.235 125.1 7.05 4-CMA1 81 29 14
184.235 89 7.05 4-CMA 2 81 57 12
204.264 131.1 7.34 4-EAPB 1 76 29 10
204.264 91 7.34 4-EAPB 2 76 45 12
206.207 133.2 7.50 4-ETHYL-N.N-DMC 1 61 27 14
206.207 105.2 7.50 4-ETHYL-N.N-DMC 2 61 35 18
196.26 148.1 4.97 4-FEC 1 71 41 18
196.26 135.1 4.97 4-FEC 2 71 37 16
196.234 149.1 573 4-FLUORO BUPHEDRONE 1 76 31 18
196.234 148.1 5.73 4-FLUORO BUPHEDRONE 2 76 47 18
210.264 109 7.20 4-FLUORO PENTEDRONE 1 86 33 14
210.264 74 7.20 4-FLUORO PENTEDRONE 2 86 111 10
278.165 109 10.00 4-FLUORO PV8 1 126 33 16
278.165 95.1 10.00 4-FLUORO PV8 2 126 71 12
292.257 109.1 11.02 4-FLUORO PV9 1 116 35 14
292.257 95 11.02 4-FLUORO PV9 2 116 71 14
222.267 123.1 5.30 4-FLUORO-ALFA-PPP 1 86 31 8
222.267 98.1 5.30 4-FLUORO-ALFA-PPP 2 86 33 14
168.214 109.1 5.34 4-FLUOROMETHAMPHETAMINE (4-FMA) 1 81 27 12
168.214 137 5.34 4-FLUOROMETHAMPHETAMINE (4-FMA) 2 81 15 18
182.011 164.1 437 4-FLUOROMETHCATHINONE (4-FMC) 1 71 19 22
182.011 149 437 4-FLUOROMETHCATHINONE (4-FMC) 2 71 29 20
250.25 109 7.55 4F-PVP 1 91 31 12
250.25 126.1 7.55 4F-PVP 2 91 35 16
262.005 161.1 6.30 4-HYDROXY DiPT 1 171 31 20
262.005 114.1 6.30 4-HYDROXY DiPT 2 171 21 14
341.932 325 8.80 4-HYDROXYMIDAZOLAM 1 121 31 14
341.932 297 8.80 4-HYDROXYMIDAZOLAM 2 121 41 14
262.177 245 8.19 4-IODOAMPHETAMINE 1 56 15 12
262.177 216.9 8.19 4-IODOAMPHETAMINE 2 56 27 12




190.254 131.1 6.84 4-MAPB 1 76 27 18
190.254 91 6.84 4-MAPB 2 76 41 10
220.297 144.1 8.56 4-MEAP 1 66 43 18
220.297 105.1 8.56 4-MEAP 2 66 29 12
262.212 121.1 8.02 4-MEO-ALPHA-PVP 1 91 33 12
262.212 191.2 8.02 4-MEO-ALPHA-PVP 2 91 25 18
248.282 112.1 6.90 4-MeOPBP 1 101 31 14
248.282 121.1 6.90 4-MeOPBP 2 101 37 16
274.176 121.1 8.92 4-METHOXY PHENCYCLIDINE 1 61 39 14
274.176 189.1 8.92 4-METHOXY PHENCYCLIDINE 2 61 17 10
290.295 121.1 10.17 4-METHOXY PV8 1 126 35 16
290.295 154.2 10.17 4-METHOXY PV8 2 126 33 8
304.286 121.1 11.12 4-METHOXY PV9 1 101 35 14
304.286 168.2 11.12 4-METHOXY PV9 2 101 35 8
180.289 149 5.58 4-METHOXYMETHAMPHETAMINE (PMMA) 1 66 15 20
180.289 1211 5.58 4-METHOXYMETHAMPHETAMINE (PMMA) 2 66 27 14
206.274 144.1 8.28 4-METHYL PENTEDRONE 1 86 47 18
206.274 105.1 8.28 4-METHYL PENTEDRONE 2 86 29 14
won | o | 10 | neAE 5 | » | =
won |z | 10 | oA 5 | o | w
150.227 105.1 6.68 4-METHYLAMPHETAMINE 1 56 23 16
150.227 133.1 6.68 4-METHYLAMPHETAMINE 2 56 11 8
164.232 146.1 5.65 4-METHYLCATHINONE 1 71 15 18
164.232 131 5.65 4-METHYLCATHINONE 2 71 27 16
164.25 105.1 6.82 4-METHYLMETHAMPHETAMINE (4-MMA) 1 66 25 14
164.25 133.1 6.82 4-METHYLMETHAMPHETAMINE (4-MMA) 2 66 15 16
178.066 160.1 5.92 4-METHYLMETHCATHINONE (4-MMC) 1 71 17 20
178.066 145.1 5.92 4-METHYLMETHCATHINONE (4-MMC) 2 71 27 18
192.249 119.1 6.01 4-METHYL-N.N-DMC 1 101 27 16
192.249 72.1 6.01 4-METHYL-N.N-DMC 2 101 33 12
206.209 105 7.07 4-METHYL-N-METHYLBUPHEDRONE 1 51 29 16
206.209 90.9 7.07 4-METHYL-N-METHYLBUPHEDRONE 2 51 a7 12
220.287 144.1 9.42 4-METHYL-N-METHYLHEXANOPHENONE 1 86 a7 16
220.287 105.1 9.42 4-METHYL-N-METHYLHEXANOPHENONE 2 86 29 14
232.31 105.1 7.47 4-METHYL-PBP 1 81 33 14
232.31 91 7.47 4-METHYL-PBP 2 81 55 12
260.347 105.1 9.62 4-METHYL-PHP 1 131 33 14
260.347 91.1 9.62 4-METHYL-PHP 2 131 63 10
203.04 144.1 8.36 4-METHYL-a-ETHYLTRYPTAMINE 1 56 29 20
203.04 186 8.36 4-METHYL-a-ETHYLTRYPTAMINE 2 56 13 24
176.082 44 6.98 5-APB 1 46 23 8
176.082 91 6.98 5-APB 2 46 a7 10
178.29 161 5.56 5-APDB 1 56 13 22
178.29 133.1 5.56 5-APDB 2 56 27 18
176.173 159.2 8.71 5-APDI 1 71 13 22
176.173 131.2 8.71 5-APDI 2 71 27 10




365.216 320.1 12.99 5-CHLORO AB-PINACA 1 91 21 14
367.248 322.2 12.99 5-CHLORO AB-PINACA 2 86 21 14
391.226 247.9 14.09 5-CHLORO-NNEI 1 86 31 12
391.226 144.1 14.09 5-CHLORO-NNEI 2 86 55 8
204.961 1321 7.09 5-EAPB 1 86 29 16
204.961 131.6 7.09 5-EAPB 2 86 29 16
348.07 232.1 12.10 5F-ABICA 1 71 29 12
348.07 1441 12.10 5F-ABICA 2 71 53 18
349.193 233.1 12.23 5F-AB-PINACA 1 86 33 10
349.193 304.1 12.23 5F-AB-PINACA 2 86 21 14
378.193 233.1 14.03 5F-ADB (5F-MDMB-PINACA) 1 116 33 10
378.193 318.2 14.03 5F-ADB (5F-MDMB-PINACA) 2 116 23 14
364.092 233.1 13.50 5F-AMB (5F-AMB-PINACA) 1 101 31 10
364.092 304.2 13.50 5F-AMB (5F-AMB-PINACA) 2 101 21 14
383.14 135.1 15.01 5F-APICA (STS-135) 1 156 39 16
383.14 77 15.01 5F-APICA (STS-135) 2 156 119 12
384.207 135.1 15.46 5F-APINACA (AKB-48-5F) 1 106 29 16
384.207 77.1 15.46 5F-APINACA (AKB-48-5F) 2 106 121 12
368.294 135.1 15.30 5-F-JWH-018 ADAMANTYL ANALOG 1 171 39 10
368.294 77 15.30 5-F-JWH-018 ADAMANTYL ANALOG 2 171 113 12
375.043 232.1 13.54 5-FLUORO MN-24 (5-FLUORO NNEI) 1 111 31 10
375.043 144.1 13.54 5-FLUORO MN-24 (5-FLUORO NNEI) 2 111 57 18
377.255 233.1 15.13 5-FLUORO THJ 1 91 29 12
377.255 145.1 15.13 5-FLUORO THJ 2 91 53 14
363.254 145.1 12.29 5-FLUORO-2-ADB-PINACA_ISOMER_2 1 116 47 10
363.254 318.1 12.29 5-FLUORO-2-ADB-PINACA_ISOMER_2 2 116 29 14
367.233 249.1 13.78 5-FLUORO-CUMYL-PICA 1 96 21 12
367.233 91 13.78 5-FLUORO-CUMYL-PICA 2 96 77 14
376.497 233.1 14.60 5-FLUORO-MN-18 1 126 23 10
376.497 145.1 14.60 5-FLUORO-MN-18 2 126 53 18
376.066 145.1 9.85 5-FLUORO-MN-21 (5-FLUORO-PCN) 1 201 55 18
376.066 117 9.85 5-FLUORO-MN-21 (5-FLUORO-PCN) 2 201 89 14
339.222 91 13.04 5-FLUORO-SDB-006 1 141 63 14
339.222 232 13.04 5-FLUORO-SDB-006 2 141 31 10
378.028 233.1 14.03 5F-NPB-22 1 81 23 10
378.028 1451 14.03 5F-NPB-22 2 81 55 18
377.092 232.1 13.60 5F-PB-22 1 81 27 10
377.092 1441 13.60 5F-PB-22 2 81 57 20
311.223 1441 12.11 5-F-PENTYL-3-PYRIDINOYLINDOLE 1 136 51 18
311.223 89 12.11 5-F-PENTYL-3-PYRIDINOYLINDOLE 2 136 99 12
377.212 233.1 14.79 5F-SDB-005 1 121 15 10
377.212 145.1 14.79 5F-SDB-005 2 121 51 10
205.058 58.1 2.86 5-HYDROXY DMT 1 81 17 8
205.058 160.1 2.86 5-HYDROXY DMT 2 81 25 20
175.275 158.1 4.98 5-1T1 61 13 18
175.275 130.1 4.98 5-1T 2 61 31 18




190.252 159.1 6.61 5-MAPB 1 56 15 16
190.252 131.1 6.61 5-MAPB 2 56 29 20
192.202 161.1 5.67 5-MAPDB 1 56 17 18
192.202 133.1 5.67 5-MAPDB 2 56 31 14
219.295 160.1 7.06 5-MeO-ALPHA-ET 1 71 27 18
219.295 1171 7.06 5-MeO-ALPHA-ET 2 71 55 14
271.063 110.1 7.20 5-MeO-DALT 1 86 21 14
271.063 1741 7.20 5-MeO-DALT 2 86 27 22
205.05 188 5.90 5-METHOXY AMT 1 56 15 24
205.05 147.1 5.90 5-METHOXY AMT 2 56 27 20
275.078 114.2 7.16 5-METHOXY DiPT 1 91 21 14
275.078 174.1 7.16 5-METHOXY DiPT 2 91 29 22
219.968 58.1 5.16 5-METHOXY DMT 1 146 21 8
219.968 175 5.16 5-METHOXY DMT 2 146 21 22
238.277 190.1 5.53 5-METHOXY METHYLONE 1 96 21 24
238.277 147.1 5.53 5-METHOXY METHYLONE 2 96 37 16
247.988 86.1 6.16 5-METHOXY MIiPT 1 156 19 10
247.988 87.1 6.16 5-METHOXY MIiPT 2 156 19 10
176.049 159.1 6.45 6-APB 1 66 13 20
176.049 1311 6.45 6-APB 2 66 25 18
178.157 161 5.80 6-APDB 1 36 15 22
178.157 132.9 5.80 6-APDB 2 36 29 8
272.17 240.9 7.47 6-BROMO-MDMA 1 86 19 12
274.156 242.8 7.47 6-BROMO-MDMA 2 76 19 12
228.238 169 7.09 6-CHLORO-MDMA 1 61 29 12
228.238 77 7.09 6-CHLORO-MDMA 2 61 53 12
204.15 131.1 7.10 6-EAPB 1 56 29 16
204.15 159.1 7.10 6-EAPB 2 56 17 8
175.258 158.1 5.85 6-1T1 51 15 8
175.258 130.1 5.85 6-1T 2 51 31 18
328.01 165 5.06 6-MAM 1 141 51 20
328.01 43 5.06 6-MAM 2 141 95 8
190.239 1311 6.60 6-MAPB 1 71 27 10
190.239 91 6.60 6-MAPB 2 71 43 10
286.241 121.1 6.51 7-AMINOCLONAZEPAM 1 111 39 14
286.241 222.1 6.51 7-AMINOCLONAZEPAM 2 111 33 26
270.396 121.1 551 7-AMINODESMETHYLFLUNITRAZEPAM 1 146 37 14
270.396 77 551 7-AMINODESMETHYLFLUNITRAZEPAM 2 146 75 10
283.767 135.1 7.55 7-AMINOFLUNITRAZEPAM 1 121 37 18
283.767 77.1 7.55 7-AMINOFLUNITRAZEPAM 2 121 87 12
252.005 1211 4.57 7-AMINONITRAZEPAM 1 111 35 16
252.005 77.1 4.57 7-AMINONITRAZEPAM 2 111 73 10
176.239 1311 6.68 7-APB 1 46 25 14
176.239 77 6.68 7-APB 2 46 53 10
178.233 161.1 6.38 7-APDB 1 61 15 10
178.233 133.1 6.38 7-APDB 2 61 25 18




355.053 125.1 11.59 A-796260 1 106 27 16
355.053 114.1 11.59 A-796260 2 106 35 14
340.308 125.1 14.21 A-8347351 156 29 16
340.308 55 14.21 A-8347352 156 61 10
311.15 187.1 12.39 A-836339 1 101 23 12
311.15 125.2 12.39 A-836339 2 101 33 10
350.211 135.1 16.10 AB-0011 146 39 16
350.211 77.1 16.10 AB-001 2 146 117 12
352.92 98.2 11.39 ABO005 1 116 53 12
352.92 1121 11.39 ABOO05 2 116 29 16
357.16 241.1 14.11 AB-CHMINACA 1 91 37 12
357.16 3121 14.11 AB-CHMINACA 2 91 23 14
369.13 352 12.67 AB-FUBINACA 1 81 13 14
369.13 109.1 12.67 AB-FUBINACA 2 81 47 14
369.269 253 12.86 AB-FUBINACA 2-FLUOROBENZYL ISOMER 1 86 33 12
369.269 324.2 12.86 AB-FUBINACA 2-FLUOROBENZYL ISOMER 2 86 19 14
369.241 253 12.67 AB-FUBINACA 3-FLUOROBENZYL ISOMER 1 66 35 12
369.241 324.1 12.67 AB-FUBINACA 3-FLUOROBENZYL ISOMER 2 66 21 14
331.065 215.1 13.49 AB-PINACA 1 86 33 10
331.065 286.1 13.49 AB-PINACA 2 86 21 14
382.972 253 13.27 ADB-FUBINACA 1 101 33 12
382.972 109.1 13.27 ADB-FUBINACA 2 101 55 12
345.052 215 14.01 ADB-PINACA 1 91 35 10
345.052 328.2 14.01 ADB-PINACA 2 91 13 14
345.335 215.1 13.69 ADB-PINACA ISOMER_11 86 33 10
345.335 300.2 13.69 ADB-PINACA ISOMER_1 2 86 21 14
345.304 215.1 14.06 ADB-PINACA ISOMER_2 1 71 35 10
345.304 300.1 14.06 ADB-PINACA ISOMER_2 2 71 19 14
345.292 215.1 14.05 ADB-PINACA ISOMER_3 1 71 33 10
345.292 300.2 14.05 ADB-PINACA ISOMER_3 2 71 19 14
345.305 215.1 13.98 ADB-PINACA ISOMER_4 1 81 33 10
345.305 300.1 13.98 ADB-PINACA ISOMER_4 2 81 19 14
329.174 284 9.70 AH-79211 91 23 12
329.174 173 9.70 AH-7921 2 91 35 18
404.265 135.1 15.64 AKB48_N-(4-FLUOROBENZYL)_ANALOG 1 136 29 16
404.265 77 15.64 AKB48_N-(4-FLUOROBENZYL)_ANALOG 2 136 121 14
206.323 188.1 7.09 ALFA-ETHYLAMINOPENTIOPHENONE 1 86 17 22
206.323 91 7.09 ALFA-ETHYLAMINOPENTIOPHENONE 2 86 39 12
220.315 202.1 7.83 ALFA-PROPYLAMINOPENTIOPHENONE 1 91 19 10
220.315 91.1 7.83 ALFA-PROPYLAMINOPENTIOPHENONE 2 91 33 10
238.321 221.1 6.95 ALLYLESCALINE 1 51 13 10
238.321 77 6.95 ALLYLESCALINE 2 51 67 12
206.291 911 6.84 ALPHA-DIMETHYLAI\{II-INOPENTIOPHENONE 101 27 14
206.291 771 6.84 ALPHA-DIMETHYLAI\gINOPENTIOPHENONE 101 57 12
220.312 91 8.41 ALPHA-ETHYLAMINOHEXANOPHENONE 1 106 33 12
220.312 130.1 8.41 ALPHA-ETHYLAMINOHEXANOPHENONE 2 106 47 14




188.767 130.1 7.09 ALPHA-ETHYLTRYPTAMINE 1 76 27 16
188.767 172.1 7.09 ALPHA-ETHYLTRYPTAMINE 2 76 11 20
175.029 158.1 5.68 ALPHA-METHYLTRYPTAMINE 1 56 15 20
175.029 143.1 5.68 ALPHA-METHYLTRYPTAMINE 2 56 35 16
246.318 91 8.41 ALPHA-PHP 1 76 33 10
246.318 77 8.41 ALPHA-PHP 2 76 65 10
280.193 105.1 11.76 ALPHA-PHTALIMIDOPROPIOPHENONE 1 116 31 14
280.193 77 11.76 ALPHA-PHTALIMIDOPROPIOPHENONE 2 116 79 12
232.294 91.1 6.48 ALPHA-PIPBP 1 106 33 8
232.294 77 6.48 ALPHA-PIPBP 2 106 61 10
204.261 105.1 5.00 ALPHA-PPP 1 71 31 14
204.261 98.1 5.00 ALPHA-PPP 2 71 33 8
232.243 91.1 7.17 ALPHA-PVP 1 71 39 8
232.243 126.1 7.17 ALPHA-PVP 2 71 57 6
238.017 126.2 6.24 ALPHA-PVT 1 91 29 16
238.017 97 6.24 ALPHA-PVT 2 91 31 12
224.19 112.2 4.95 ALPHA-PYRROLIDINOBUTHIOPHENONE 1 81 29 12
224.19 97 4.95 ALPHA-PYRROLIDINOBUTHIOPHENONE 2 81 39 12
309.934 282 11.35 ALPRAZOLAM 1 171 37 12
309.934 206 11.35 ALPRAZOLAM 2 171 57 26
383.315 98 10.51 AM1220 1 101 49 14
383.315 112.1 10.51 AM1220 2 101 27 12
391.166 135.2 12.07 AM-1248 1 131 39 16
391.166 112.1 12.07 AM-1248 2 131 39 14
360.031 127.1 14.16 AM-22011 171 65 16
360.031 155.1 14.16 AM-2201 2 171 33 18
376.237 232.1 14.94 AM2201 8-QUINOLINYL CARBOXAMIDE 1 86 23 12
376.237 1441 14.94 AM2201 8-QUINOLINYL CARBOXAMIDE 2 86 55 16
361.184 127.1 14.44 AM2201 BENZIMIDAZOLE ANALOG 1 131 73 16
361.184 155.1 14.44 AM2201 BENZIMIDAZOLE ANALOG 2 131 41 20
353.245 155.1 12.76 AM2232 1 131 31 18
353.245 127 12.76 AM2232 2 131 63 14
278.073 91 10.85 AMITRIPTYLINE 1 101 33 12
278.073 105.1 10.85 AMITRIPTYLINE 2 101 31 14
136.03 91 473 AMPHETAMINE 1 51 23 12
136.03 119.1 473 AMPHETAMINE 2 51 11 16
267.122 1451 391 ATENOLOL 1 101 35 20
267.122 56.1 391 ATENOLOL 2 101 43 8
216.245 174 11.12 ATRAZYNA 1 126 23 24
216.245 104 11.12 ATRAZYNA 2 126 39 14
268.279 250.1 8.69 AZACYCLONOL 1 81 17 20
268.279 91 8.69 AZACYCLONOL 2 81 51 14
385.123 240.1 15.13 BB-221 101 19 16
385.123 144 15.13 BB-22 2 101 51 18
194.03 135 6.36 BDB 1 56 25 18
194.03 177 6.36 BDB 2 56 11 24




300.293 215.1 10.62 BENOCYCLIDINE 1 66 17 10
300.293 147 10.62 BENOCYCLIDINE 2 66 39 18
254.273 91.1 9.14 BENZEDRONE 1 111 31 12
254.273 65.1 9.14 BENZEDRONE 2 111 77 10
166.03 120 8.84 BENZOCAINE 1 71 25 16
166.03 94 8.84 BENZOCAINE 2 71 23 12
290.034 168.1 6.54 BENZOYLECGONINE 1 91 27 20
290.034 77 6.54 BENZOYLECGONINE 2 91 77 10
310.213 86.1 10.20 BENZYDAMINE 1 106 23 10
310.213 58.1 10.20 BENZYDAMINE 2 106 71 10
274.896 163 6.96 bk-2C-B 1 81 39 39
274.896 178.1 6.96 bk-2C-B 2 81 21 21
194.195 146 423 bk-MDA 1 56 19 14
194.195 118.1 4.23 bk-MDA 2 56 31 14
136.133 91 4.86 BMPEA 1 46 25 10
136.133 119.1 4.86 BMPEA 2 46 11 16
293.977 276.9 10.04 BROMO-DRAGON-FLY 1 71 15 42
296.128 278.9 10.04 BROMO-DRAGON-FLY 2 81 17 12
468.189 55 9.63 BUPRENORPHINE 1 116 95 12
468.189 152 9.63 BUPRENORPHINE 2 116 117 10
239.672 184 8.02 BUPROPION 1 66 17 24
239.672 1311 8.02 BUPROPION 2 66 37 16
222.185 1741 5.77 BUTYLONE (bk-MBDB) 1 66 25 20
222.185 204.1 5.77 BUTYLONE (bk-MBDB) 2 66 17 10
202.289 91 8.22 CAMFETAMINE 1 76 43 14
202.289 67 8.22 CAMFETAMINE 2 76 25 14
315.323 193 15.06 CANNABIDIOL 1 121 29 10
315.323 123 15.06 CANNABIDIOL 2 121 43 16
237.209 194.1 10.49 CARBAMAZEPINE 1 111 27 24
237.209 192.1 10.49 CARBAMAZEPINE 2 111 45 24
152.256 134.1 3.67 CATHINE 1 51 13 22
152.256 1171 3.67 CATHINE 2 51 23 14
150.03 132.1 3.71 CATHINONE 1 56 17 18
150.03 1171 3.71 CATHINONE 2 56 31 14
369.1 127 16.51 CB-131 151 61 20
369.1 170.7 16.51 CB-132 151 39 24
358.214 214.1 15.81 CBL-0181 76 21 10
358.214 1441 15.81 CBL-018 2 76 49 20
394.203 188.9 14.95 Cl22011 151 37 24
396.214 191 14.95 Cl2201 2 151 35 24
301.995 260 11.09 CLOBAZAM 1 151 29 12
301.995 225 11.09 CLOBAZAM 2 151 45 26
315.043 86.1 11.59 CLOMIPRAMINE 1 106 23 12
315.043 58 11.59 CLOMIPRAMINE 2 106 65 8
316.097 270.1 10.73 CLONAZEPAM 1 151 35 12
316.097 214.3 10.73 CLONAZEPAM 2 151 45 22




318.094 196.1 8.04 COCAETHYLENE 1 101 27 24
318.094 82 8.04 COCAETHYLENE 2 101 39 12
304.198 182.1 7.06 COCAINE 1 106 27 22
304.198 77.1 7.06 COCAINE 2 106 79 12
300.058 152 4.32 CODEINE 1 136 85 18
300.058 1151 4.32 CODEINE 2 136 95 16
349.217 231.1 14.69 CUMYL-PICA 1 86 21 12
349.217 91 14.69 CUMYL-PICA 2 86 73 12
254.299 236.2 7.95 D2PM 1 81 19 12
254.299 130.1 7.95 D2PM 2 81 39 8
286.956 179.9 10.20 DEMOXEPAM 1 131 31 22
286.956 269 10.20 DEMOXEPAM 2 131 37 12
289.917 140 11.56 DESALKYLFLURAZEPAM 1 116 39 18
289.917 141 11.56 DESALKYLFLURAZEPAM 2 116 39 18
310.255 281 11.39 DESCHLOROETIZOLAM 1 151 33 12
310.255 256 11.39 DESCHLOROETIZOLAM 2 151 31 12
218.287 91 6.21 DESCHLORO-N-ETHYL-KETAMINE 1 96 39 10
218.287 145.1 6.21 DESCHLORO-N-ETHYL-KETAMINE 2 96 23 8
267.085 72.1 10.70 DESIPRAMINE 1 71 21 10
267.085 441 10.70 DESIPRAMINE 2 71 63 8
271.978 209.1 11.89 DESMETHYLDIAZEPAM (NORDIAZEPAM) 2 141 39 26
271.978 140 11.89 DESMETHYLDIAZEPAM (NORDIAZEPAM) 1 141 39 18
299.977 254.1 10.31 DESMETHYLFLUNITRAZEPAM 1 116 35 12
299.977 198 10.31 DESMETHYLFLUNITRAZEPAM 2 116 53 24
272.254 167.1 5.08 DESOMORPHINE 1 126 49 20
272.254 152.1 5.08 DESOMORPHINE 2 126 73 18
238.301 91 8.68 DESOXY-D2PM 1 101 33 12
238.301 1171 8.68 DESOXY-D2PM 2 101 23 8
252.331 91.1 9.03 DESOXYPIPRADROL (2-DPMP) 1 91 49 12
252.331 65 9.03 DESOXYPIPRADROL (2-DPMP) 2 91 85 10
272.289 128.1 9.23 DEXTROMETHORPHAN 1 126 81 16
272.289 171 9.23 DEXTROMETHORPHAN 2 126 51 20
285.397 154 12.30 DIAZEPAM 1 166 37 20
285.397 193 12.30 DIAZEPAM 2 166 43 24
320.306 228 12.33 DICLAZEPAM 1 166 43 28
320.306 89 12.33 DICLAZEPAM 2 166 103 12
322.115 121.1 11.03 DICLOFENSINE 1 151 33 16
322.115 279 11.03 DICLOFENSINE 2 151 29 14
206.061 105.1 5.24 DIETHYLCATHINONE (AMFEPRAMONE) 1 81 31 12
206.061 100.1 5.24 DIETHYLCATHINONE (AMFEPRAMONE) 2 81 29 14
302.062 199 4.26 DIHYDROCODEINE 1 121 43 26
302.062 128.1 4.26 DIHYDROCODEINE 2 121 81 16
279.175 120.1 6.17 DIMETHOCAINE 1 106 31 14
279.175 65 6.17 DIMETHOCAINE 2 106 81 10
222.209 72.2 477 DIMETHYLONE (bk-MDDMA) 1 86 25 10
222.209 91 4.77 DIMETHYLONE (bk-MDDMA) 2 86 49 12




256.071 167.1 9.27 DIPHENHYDRAMINE 1 56 17 22
256.071 165.1 9.27 DIPHENHYDRAMINE 2 56 57 22
266.099 181.1 8.71 DIPHENIDINE 1 76 25 22
266.099 103.1 8.71 DIPHENIDINE 2 76 47 12
244.891 114.2 7.30 DiPT 1 81 21 14
244.891 1441 7.30 DiPT 2 81 31 20
266.292 248.1 7.33 DL-4662 1 86 19 12
266.292 188 7.33 DL-4662 2 86 35 22
322.068 304.9 8.92 DOI1 61 17 12
322.068 277 8.92 DOl 2 61 27 12
296.089 202 10.16 DOTHIEPIN 1 86 75 26
296.089 220.9 10.16 DOTHIEPIN 2 86 61 28
279.918 107.1 9.52 DOXEPIN 1 101 31 14
279.918 77 9.52 DOXEPIN 2 101 73 10
271.067 167.1 5.77 DOXYLAMINE 1 61 49 22
271.067 182 5.77 DOXYLAMINE 2 61 23 22
388.297 183.1 14.95 EAM-2201 1 81 35 10
388.297 153 14.95 EAM-2201 2 81 65 20
278.507 234.2 9.25 EDDP 1 86 41 10
278.507 249.1 9.25 EDDP 2 86 33 10
410.225 155 15.66 EG-22011 181 33 22
410.225 127.1 15.66 EG-2201 2 181 71 16

326.4 223.1 5.32 ERGOMETRINE 1 116 31 10

326.4 208.1 5.32 ERGOMETRINE 2 116 39 10
295.921 268 10.99 ESTAZOLAM 1 101 33 12
295.921 206 10.99 ESTAZOLAM 2 101 55 24
264.918 146.1 11.91 ETAQUALONE 1 116 37 18
264.918 77 11.91 ETAQUALONE 2 116 89 12
180.064 162.1 472 ETHCATHINONE METABOLITE 1 76 17 20
180.064 1151 472 ETHCATHINONE METABOLITE 2 76 39 14
222.228 174.1 5.14 ETHYLONE (bk-MDEA) 1 71 25 20
222.228 204.1 5.14 ETHYLONE (bk-MDEA) 2 71 19 10
248.328 84.1 8.17 ETHYLPHENIDATE 1 111 25 12
248.328 56 8.17 ETHYLPHENIDATE 2 111 69 8
343.91 315 11.69 ETIZOLAM 1 121 35 14
343.91 224.1 11.69 ETIZOLAM 2 121 65 10
236.294 188.1 6.18 EUTYLONE (bk-EBDB) 1 96 25 24
236.294 189.1 6.18 EUTYLONE (bk-EBDB) 2 96 29 22
396.194 109.1 15.21 FDU-PB-22 1 96 47 12
396.194 252 15.21 FDU-PB-22 2 96 17 12
232.018 159 8.34 FENFLURAMINE 1 86 31 20
232.018 109 8.34 FENFLURAMINE 2 86 57 14
337.171 188 8.81 FENTANYL 1 131 29 10
337.171 105 8.81 FENTANYL 2 131 57 12
334.716 226.1 11.77 FLUBROMAZEPAM 1 161 39 10
334.716 186 1177 FLUBROMAZEPAM 2 161 41 22




303.922 212 11.99 FLUDIAZEPAM 1 141 43 26
303.922 89 11.99 FLUDIAZEPAM 2 141 93 12
303.986 258.1 9.20 FLUMAZENIL 1 81 23 12
303.986 217 9.20 FLUMAZENIL 2 81 35 26
313.814 268 10.83 FLUNITRAZEPAM 1 136 35 12
313.814 239 10.83 FLUNITRAZEPAM 2 136 47 12
310.021 441 11.20 FLUOXETINE 1 51 43 8

310.021 148.1 11.20 FLUOXETINE 2 51 11 18
388.023 315 9.32 FLURAZEPAM 1 91 31 14
388.023 107 9.32 FLURAZEPAM 2 91 111 14
350.227 109.1 14.95 FUB-144 1 111 61 14
350.227 125.1 14.95 FUB-144 2 111 29 14
380.203 155.1 14.47 FUB-JWH-018 1 176 33 8

380.203 109 14.47 FUB-JWH-018 2 176 63 18
398.186 253 13.65 FUB-NPB-22 1 86 23 12
398.186 109.1 13.65 FUB-NPB-22 2 86 47 8

396.975 109.1 15.21 FUB-PB-22 1 116 45 14
396.975 253.1 15.21 FUB-PB-22 2 116 17 12
375.29 105.1 8.86 FURANYLFENTANYL (Fu-F) 1 136 55 14
375.29 188.1 8.86 FURANYLFENTANYL (Fu-F) 2 136 29 20
102.935 85 131 GHB 1 -75 -10 -12
102.935 57 131 GHB 2 -75 -10 -18
215.051 174 7.45 HARMALINE 1 61 29 10
215.051 171.9 7.45 HARMALINE 2 61 37 18
212.795 170.1 7.85 HARMINE 1 121 41 20
212.795 198 7.85 HARMINE 2 121 31 26
387.195 243.1 15.91 HU-2101 146 25 12
387.195 43 15.91 HU-210 2 146 71 8

300.05 199 4.83 HYDROCODONE 1 131 39 24
300.05 128.1 4.83 HYDROCODONE 2 131 7 16
312.288 122.1 791 IBOGAINE 1 281 43 14
312.288 77 791 IBOGAINE 2 281 119 12
281.078 86.1 10.55 IMIPRAMINE 1 66 21 12
281.078 58.1 10.55 IMIPRAMINE 2 66 59 8

192.055 91 6.81 ISOPENTEDRONE 1 71 33 12
192.055 161 6.81 ISOPENTEDRONE 2 71 17 22
343.221 126.6 15.44 JWH 018 BENZIMIDAZOLE ANALOG 1 121 109 16
343.221 155.1 15.44 JWH 018 BENZIMIDAZOLE ANALOG 2 121 41 20
384.202 155.1 15.80 JWH-0111 151 37 16
384.202 127.1 15.80 JWH-011 2 151 71 14
342.097 127.1 15.16 JWH-016 1 146 67 16
342.097 155.1 15.16 JWH-016 2 146 33 20
342.063 127.1 14.91 JWH-018 1 146 65 16
342.063 155 14.91 JWH-018 2 146 33 20
365.291 135.1 15.72 JWH-018 ADAMANTYL CARBOXAMIDE 1 156 37 20
365.291 77 15.72 JWH-018 ADAMANTYL CARBOXAMIDE 2 156 109 12




370.197 127.1 15.90 JWH-020 1 156 67 16
370.197 155 15.90 JWH-020 2 156 35 20
340.223 155.1 14.75 JWH-022 1 136 31 8
340.223 127.1 14.75 JWH-022 2 136 61 16
306.155 127.1 14.85 JWH-0311 131 51 8
306.155 76.9 14.85 JWH-031 2 131 95 6
300.22 127.1 13.63 JWH-0711 111 57 16
300.22 155.1 13.63 JWH-071 2 111 29 8
328.077 127.1 14.71 JWH-073 1 131 63 16
328.077 155.1 14.71 JWH-073 2 131 31 20
358.107 185 14.96 JWH-080 1 61 33 24
358.107 127.1 14.96 JWH-080 2 61 69 16
372.132 185.1 15.37 JWH-081 1 156 35 24
372.132 1141 15.37 JWH-081 2 156 93 14
386.111 185 15.50 JWH-098 1 146 35 22
386.111 1141 15.50 JWH-098 2 146 101 14
370.219 155.2 15.65 JWH-116 1 121 33 16
370.219 127.1 15.65 JWH-116 2 121 69 6
356.234 169.1 15.53 JWH-122 1 126 33 20
356.234 1151 15.53 JWH-122 2 126 91 14
367.929 154.8 15.59 JWH-1451 91 35 22
367.929 127.1 15.59 JWH-145 2 91 69 18
396.312 155.1 16.20 JWH-146 1 141 27 18
396.312 127 16.20 JWH-146 2 141 71 22
382.164 155 15.91 JWH-147 1 136 27 20
382.164 127.1 15.91 JWH-147 2 136 69 16
370.172 169.1 15.65 JWH-149 1 156 35 26
370.172 115.2 15.65 JWH-149 2 156 95 14
306.156 91.1 14.55 JWH-167 1 86 31 12
306.156 214.2 14.55 JWH-167 2 86 35 30
328.281 1411 16.76 JWH-1751 106 29 18
328.281 1151 16.76 JWH-175 2 106 83 14
384.268 197 16.06 JWH-182 1 196 33 10
384.268 141 16.06 JWH-182 2 196 61 14
399.123 169.1 11.73 JWH-193 1 116 31 10
399.123 115 11.73 JWH-193 2 116 97 6
415.117 185.1 11.51 JWH-198 1 181 33 22
415.117 114.2 11.51 JWH-198 2 181 35 10
385.076 155.1 10.92 JWH-200 1 121 29 20
385.076 127.1 10.92 JWH-200 2 121 71 16
336.263 1211 14.46 JWH-2011 151 35 16
336.263 77 14.46 JWH-201 2 151 77 10
384.326 183.1 15.91 JWH-213 1 181 35 22
384.326 153.1 15.91 JWH-213 2 181 61 18
386.153 155 15.47 JWH-307 1 66 27 24
386.153 127.1 15.47 JWH-307 2 66 81 16




418.325 155 16.09 JWH-309 1 141 29 20
418.325 127.1 16.09 JWH-309 2 141 77 16
386.132 155.1 15.59 JWH-368 1 106 29 20
386.132 127 15.59 JWH-368 2 106 69 16
402.279 155.1 15.69 JWH-369 1 126 29 20
402.279 127 15.69 JWH-369 2 126 65 18
360.213 173 15.41 JWH-412 1 161 33 10
360.213 145.1 15.41 JWH-412 2 161 63 18
422.179 235 14.95 JWH-424 1 131 37 12
420.174 233 14.95 JWH-424 2 111 37 12
238.083 125 6.41 KETAMINE 1 61 37 16
238.083 89 6.41 KETAMINE 2 61 73 12
324.164 223 8.19 LAMPA 1 116 33 28
324.164 208 8.19 LAMPA 2 116 41 26
235.081 86.1 5.70 LIDOCAINE 1 126 23 10
235.081 58.1 5.70 LIDOCAINE 2 126 51 10
464.983 252 9.21 LOPRAZOLAM 1 126 57 12
464.983 1111 9.21 LOPRAZOLAM 2 126 35 14
321.924 275.9 11.33 LORAZEPAM 1 111 29 12
321.924 303.9 11.33 LORAZEPAM 2 111 21 14
335.939 289.9 11.79 LORMETAZEPAM 1 86 29 14
335.939 177.9 11.79 LORMETAZEPAM 2 86 45 12
324.277 223 8.02 LSD1 101 33 28
324.277 207 8.02 LSD 2 101 57 26
374.126 169 14.60 MAM-2201 1 126 35 22
374.126 1151 14.60 MAM-2201 2 126 97 14
278.114 191 10.71 MAPROTILINE 1 116 47 24
278.114 189 10.71 MAPROTILINE 2 116 83 22
208.04 135 6.39 MBDB 1 51 27 18
208.04 77 6.39 MBDB 2 51 55 10
192.204 175.1 5.49 MDAT 1 66 15 10
192.204 1171 5.49 MDAT 2 66 35 8
221.272 135 2.36 MDBP 1 61 23 10
221.272 77 2.36 MDBP 2 61 53 12
208.054 163 5.80 MDEA 1 66 19 20
208.054 105 5.80 MDEA 2 66 35 14
385.124 240.1 15.12 MDMB-CHMICA (MMB-CHMINACA) 1 81 27 12
385.124 144 15.12 MDMB-CHMICA (MMB-CHMINACA) 2 81 53 18
386.303 241.1 15.49 MDMB-CHMINACA 1 156 33 12
386.303 145 15.49 MDMB-CHMINACA 2 156 57 18
262.024 161 6.30 MDPBP 1 86 31 20
262.024 112.1 6.30 MDPBP 2 86 35 14
329.969 284 11.40 MECLONAZEPAM 1 91 37 14
329.969 238 11.40 MECLONAZEPAM 2 91 57 12
271.019 206.9 9.31 MEDAZEPAM 1 126 37 26
271.019 165.1 9.31 MEDAZEPAM 2 126 61 20




180.261 163.2 9.37 MEMANITINE 1 56 19 8
180.261 107.2 9.37 MEMANITINE 2 56 33 10
248.14 220.1 7.50 MEPERIDINE 1 121 31 20
248.14 91.1 7.50 MEPERIDINE 2 121 59 8
190.139 44 5.33 MEPHTETRAMINE (MTTA) 1 101 31 8
190.139 147.1 5.33 MEPHTETRAMINE (MTTA) 2 101 13 18
314.241 2141 10.12 MEPIRAPIM 1 66 21 10
314.241 1441 10.12 MEPIRAPIM 2 66 47 8
219.029 158.1 8.76 MEPROBAMATE 1 66 11 20
219.029 55.1 8.76 MEPROBAMATE 2 66 31 8
212.183 195.1 511 MESCALINE 1 76 13 24
212.183 77 511 MESCALINE 2 76 63 12
310.094 265.1 10.75 METHADONE 1 66 21 12
310.094 105 10.75 METHADONE 2 66 35 14
150.063 91 4.96 METHAMPHETAMINE 1 51 25 12
150.063 119.1 4.96 METHAMPHETAMINE 2 51 15 16
301.06 121.2 12.42 METHANDIENONE 1 131 35 14
301.06 149.1 12.42 METHANDIENONE 2 131 21 18
251.007 132.1 11.03 METHAQUALONE 1 131 37 18
251.007 91 11.03 METHAQUALONE 2 131 57 12
164.056 1311 4.07 METHCATHINONE 1 61 27 18
164.056 130.1 4.07 METHCATHINONE 2 61 41 16
193.998 176 5.29 METHEDRONE (bk-PMMA) 1 56 15 10
193.998 161 5.29 METHEDRONE (bk-PMMA) 2 56 31 6
263.072 221 11.80 METHOHEXITAL 1 116 19 10
263.072 77.1 11.80 METHOHEXITAL 2 116 67 10
248.059 121.1 7.08 METHOXETAMINE 1 76 37 16
248.059 203 7.08 METHOXETAMINE 2 76 19 26
297.324 129.1 9.25 METHOXPHENIDINE 1 101 27 16
297.324 1171 9.25 METHOXPHENIDINE 2 101 31 14
116.066 57 5.74 METHYLHEXANAMINE 1 71 17 8
116.066 411 5.74 METHYLHEXANAMINE 2 71 31 6
208.272 160 4.56 METHYLONE (bk-MDMA) 1 86 25 20
208.272 132.1 4.56 METHYLONE (bk-MDMA) 2 86 37 14

234.3 84.1 7.11 METHYLPHENIDATE 1 71 23 10

234.3 56 7.11 METHYLPHENIDATE 2 71 65 8

208.3 91 6.34 MEXEDRONE 1 76 47 16

208.3 119 6.34 MEXEDRONE 2 76 29 6
265.493 208.1 9.27 MIANSERIN 1 146 29 24
265.493 58.1 9.27 MIANSERIN 2 146 45 10
326.065 291.1 9.28 MIDAZOLAM 1 136 37 12
326.065 248.9 9.28 MIDAZOLAM 2 136 51 30
399.094 174 9.16 MITRAGYNINE 1 136 41 22
399.094 159.1 9.16 MITRAGYNINE 2 136 63 20
178.131 161 6.85 MMAI 1 61 15 22
178.131 103 6.85 MMAI 2 61 53 14




345.251 214.1 14.15 MMBO018 1 66 19 10
345.251 144 14.15 MMBO018 2 66 51 20
363.251 232.1 13.10 MMB2201 1 81 21 10
363.251 144.1 13.10 MMB2201 2 81 53 16
358.061 2151 15.53 MN-18 1 126 25 10
358.061 145 15.53 MN-18 2 126 49 18
440.336 1141 12.76 MN-251 141 41 12
440.336 261.1 12.76 MN-25 2 141 33 12
454.347 1141 13.18 MN-25-2-METHYL DERIVATIVE 1 151 41 18
454.347 275.1 13.18 MN-25-2-METHYL DERIVATIVE 2 151 31 14
387.261 241.1 15.46 MO-CHMINACA 1 121 27 22
387.261 145.1 15.46 MO-CHMINACA 2 121 47 8
286.043 152.1 2.36 MORPHINE 1 176 79 20
286.043 128.1 2.36 MORPHINE 2 176 77 16
232.059 105.1 7.46 MPBP 1 116 33 14
232.059 91.1 7.46 MPBP 2 116 57 12
349.38 181 10.78 MT-451 176 37 24
349.38 77 10.78 MT-45 2 176 93 12
191.273 105.1 3.89 N-(3-METHYLBENZYL)PIPERAZINE 1 81 27 14
191.273 77 3.89 N-(3-METHYLBENZYL)PIPERAZINE 2 81 55 10
178.273 105.1 531 N.N-DIETHYLPHENETHYLAMINE 1 101 25 10
178.273 77 531 N.N-DIETHYLPHENETHYLAMINE 2 101 55 12
250.302 100.1 7.20 N.N-DIMETHYLPENTYLONE (bk-DMBDP) 1 101 27 12
250.302 135 7.20 N.N-DIMETHYLPENTYLONE (bk-DMBDP) 2 101 31 14
189.572 58 4.73 N.N-DMT 1 116 19 8
189.572 1441 473 N.N-DMT 2 116 23 18
250.245 208.1 9.24 N-ACETYL-3.4-MDMC 1 76 19 22
250.245 160.1 9.24 N-ACETYL-3.4-MDMC 2 76 35 18
282.065 140.9 10.07 NAPHYRONE 1 51 37 10
282.065 127 10.07 NAPHYRONE 2 51 59 24
282.125 127 9.59 NAPHYRONE-1-NAPHTYL ISOMER 1 51 57 22
282.125 141 9.59 NAPHYRONE-1-NAPHTYL ISOMER 2 51 37 10
298.241 91.1 8.71 N-BENZYLNORBUTYLONE 1 96 41 14
298.241 65 8.71 N-BENZYLNORBUTYLONE 2 96 91 16
194.253 121 6.10 N-ETHYL-4-METHOXYAMPHETAMNE 1 66 29 16
194.253 91 6.10 N-ETHYL-4-METHOXYAMPHETAMNE 2 66 45 14
192.296 130.1 5.78 N-ETHYLBUPHEDRONE 1 66 39 10
192.296 91 5.78 N-ETHYLBUPHEDRONE 2 66 35 14
192.099 105 4.85 N-ETHYL-N-METHYLCATHINONE 1 76 29 6
192.099 77.2 4.85 N-ETHYL-N-METHYLCATHINONE 2 76 57 14
299.364 165.1 12.84 N-ETHYLNORDAZEPAM 1 216 59 20
299.364 77 12.84 N-ETHYLNORDAZEPAM 2 216 89 10
252.18 125 7.10 N-ETHYLNORKETAMINE 1 71 41 16
252.18 89.1 7.10 N-ETHYLNORKETAMINE 2 71 75 14
315.994 270 12.19 N-ETHYLOXAZEPAM 1 116 29 12
315.994 242 12.19 N-ETHYLOXAZEPAM 2 116 47 12




250.269 232.2 7.42 N-ETHYLPENTYLONE 1 71 21 22
250.269 202 7.42 N-ETHYLPENTYLONE 2 71 27 12
296.187 250.1 10.91 NIMETAZEPAM 1 171 35 12
296.187 221 10.91 NIMETAZEPAM 2 171 45 26
309.822 92 7.76 NITRACAINE 1 216 57 12
309.822 76 7.76 NITRACAINE 2 216 91 12
281.974 236 10.55 NITRAZEPAM 1 141 33 30
281.974 180.1 10.55 NITRAZEPAM 2 141 51 24
376.276 232 14.93 NM2201 1 131 21 12
376.276 1441 14.93 NM2201 2 131 51 18
148.043 117.1 424 N-METHYL-2Al 1 81 23 14
148.043 115.1 424 N-METHYL-2Al 2 81 37 14
136.182 105.1 3.68 N-METHYL-PEA 1 51 19 18
136.182 77 3.68 N-METHYL-PEA 2 51 43 12
175.508 1441 4.73 N-METHYLTRYPTAMINE 1 66 17 18
175.508 1171 4.73 N-METHYLTRYPTAMINE 2 66 37 14
178.233 105 4.29 NN-DMC 1 91 29 14
178.233 72.1 4.29 NN-DMC 2 91 29 10
357.005 214.2 14.48 NNEI 1 81 29 10
357.005 144 14.48 NNEI 2 81 53 20
286.954 245.1 10.65 NORCLOBAZAM 1 141 27 12
286.954 210 10.65 NORCLOBAZAM 2 141 43 26
301.026 72.1 11.72 NORCLOMIPRAMINE 1 101 21 10
301.026 44.1 11.72 NORCLOMIPRAMINE 2 101 65 8
224.176 125.1 6.37 NORKETAMINE 1 51 13 12
224.176 207.2 6.37 NORKETAMINE 2 51 21 12
264.066 91.1 10.99 NORTRIPTYLINE 1 81 29 12
264.066 105.1 10.99 NORTRIPTYLINE 2 81 27 14
178.103 119.1 6.64 N-PROPYLAMPHETAMINE 1 86 17 16
178.103 65 6.64 N-PROPYLAMPHETAMINE 2 86 61 10
242.25 181.1 9.83 NRG-3 1 81 35 8
242.25 180.1 9.83 NRG-3 2 81 53 16
197.229 154.1 6.76 0-CPP 1 121 27 20
197.229 118.1 6.76 0-CPP 2 121 45 8
235.279 100.1 6.08 OCTACAINE 1 81 23 14
235.279 72.1 6.08 OCTACAINE 2 81 51 10
384.309 270.2 11.55 ORG-28611 1 71 25 12
384.309 174 11.55 ORG-28611 2 71 47 22
288.031 242.1 11.31 OXAZEPAM 1 91 31 12
288.031 269.9 11.31 OXAZEPAM 2 91 21 12
302.251 284 2.59 OXYMORPHONE 1 151 25 14
302.251 227.1 2.59 OXYMORPHONE 2 151 37 12
152.016 110 3.78 PARACETAMOL 1 81 21 14
152.016 65 3.78 PARACETAMOL 2 81 39 10
330.014 70 10.51 PAROXETINE 1 111 49 10
330.014 441 10.51 PAROXETINE 2 111 71 8




359.081 214.2 14.60 PB-22 1 71 21 10
359.081 144.1 14.60 PB-22 2 71 51 16
248.346 91 9.17 PCEEA1 56 45 12
248.346 90.1 9.17 PCEEA 2 56 13 12
248.342 91 8.94 PCMPA 1 66 43 14
248.342 90.1 8.94 PCMPA 2 66 15 12
218.345 91 9.07 PCPr1 46 39 6

218.345 159.1 9.07 PCPr 2 46 15 22
192.062 91 6.81 PENTEDRONE 1 81 31 12
192.062 1321 6.81 PENTEDRONE 2 81 25 16
194.308 176.1 6.88 PENTEDRONE METABOLITE 1 81 17 22
194.308 91 6.88 PENTEDRONE METABOLITE 2 81 43 12
235.658 188.1 7.12 PENTYLONE (bk-MBDP) 1 136 25 24
235.658 218.1 7.12 PENTYLONE (bk-MBDP) 2 136 19 10
350.845 206 12.06 PHENAZEPAM 1 131 49 26
350.845 179 12.06 PHENAZEPAM 2 131 63 22
244.103 86.1 8.43 PHENCYCLIDINE (PCP) 1 56 17 12
244.103 91 8.43 PHENCYCLIDINE (PCP) 2 56 43 12
231.014 42 8.46 PHENOBARBITAL 1 -100 -10 -44
231.014 188 8.46 PHENOBARBITAL 2 -100 -10 -14
150.067 91 5.93 PHENTERMINE 1 41 27 12
150.067 133.1 5.93 PHENTERMINE 2 41 13 16
253.004 182.1 10.17 PHENYTOIN 1 116 25 24
253.004 104.1 10.17 PHENYTOIN 2 116 45 12
379.06 135.1 10.20 PRAVADOLINE 1 76 23 14
379.06 77.1 10.20 PRAVADOLINE 2 76 89 12
325.365 271 13.48 PRAZEPAM 1 126 31 12
325.365 140 13.48 PRAZEPAM 2 126 49 18
160.078 142.1 461 PREGABALIN 1 116 15 18
160.078 55 461 PREGABALIN 2 116 29 8

237.063 100.1 401 PROCAINE 1 81 21 12
237.063 120.1 401 PROCAINE 2 81 37 14
218.162 91.1 7.95 PROLINTANE 1 86 33 12
218.162 72.1 7.95 PROLINTANE 2 86 23 10
285.029 86.1 10.13 PROMETHAZINE 1 76 21 12
285.029 71.1 10.13 PROMETHAZINE 2 76 63 10
342.045 116.1 10.65 PROPAFENONE 1 86 29 14
342.045 721 10.65 PROPAFENONE 2 86 47 10
260.069 56 9.06 PROPRANOLOL 1 86 45 8

260.069 58.1 9.06 PROPRANOLOL 2 86 45 10
155.882 69.1 7.99 PROPYLHEXEDRINE 1 81 23 10
155.882 55 7.99 PROPYLHEXEDRINE 2 81 37 8

367.248 259.1 15.96 PSB-SB-1202 1 121 23 12
367.248 1211 15.96 PSB-SB-1202 2 121 23 8

356.299 283 12.52 PTI-11 106 29 14
356.299 213.1 12.52 PTI-12 106 47 10




400.341 283 12.77 PTI-21 116 31 14
400.341 213.1 12.77 PTI-2 2 116 51 10
260.116 91.1 9.63 PV-81 96 33 12
260.116 77.1 9.63 PV-8 2 96 73 10
274.307 91 10.68 PV9 1 126 33 12
274.307 77 10.68 PV9 2 126 73 12
396.09 144 12.62 PX-11 76 59 18
396.09 231.9 12.62 PX-12 76 31 10
397.253 233 12.76 PX-21 86 33 12
397.253 352.2 12.76 PX-22 86 21 14
353.943 167.1 9.35 PYRAZOLAM 1 151 47 20
353.943 206 9.35 PYRAZOLAM 2 151 41 26
384.09 253.1 9.53 QUETIAPINE 1 116 31 12
384.09 221 9.53 QUETIAPINE 2 116 51 28
322.05 135.1 14.62 RCS-41 136 31 16
322.05 77 14.62 RCS-4 2 136 73 10

326.3 1211 8.12 RH-34 1 91 25 14

326.3 91.1 8.12 RH-34 2 91 57 10
236.144 188.2 6.86 R-MMC 1 61 25 10
236.144 218.1 6.86 R-MMC 2 61 17 18
303.805 138.1 473 SCOPOLAMINE 1 96 29 18
303.805 156.1 473 SCOPOLAMINE 2 96 23 20
359.177 215.2 15.57 SDB-005 1 51 21 10
359.177 145 15.57 SDB-005 2 51 45 20
321.153 91 14.09 SDB-006 1 171 61 12
321.153 214.1 14.09 SDB-006 2 171 29 10
306.988 276 11.51 SERTRALINE 1 66 17 12
306.988 159 11.51 SERTRALINE 2 66 37 20
475.047 58.1 10.22 SILDENAFIL 1 91 103 10
475.047 100.1 10.22 SILDENAFIL 2 91 35 12
329.138 81.1 13.96 STANOZOLOL 1 241 79 12
329.138 95.1 13.96 STANOZOLOL 2 241 51 12
222.343 107.1 7.32 TAPENTADOL 1 86 35 14
222.343 77 7.32 TAPENTADOL 2 86 63 12
301.993 256 11.62 TEMAZEPAM 1 116 31 12
301.993 284.1 11.62 TEMAZEPAM 2 116 19 12
265.226 176.1 9.01 TETRACAINE 1 96 21 18
265.226 72 9.01 TETRACAINE 2 96 37 10
315.093 193.1 15.93 THC 1 106 31 24
315.093 123 15.93 THC 2 106 43 16

345.2 299.2 14.97 THCCOOH 1 106 23 10

345.2 193.1 14.97 THCCOOH 2 120 45 10
142.098 125 3.73 THIOPROPAMINE 1 51 13 8
142.098 97 3.73 THIOPROPAMINE 2 51 25 12
359.247 215.2 15.98 THJ 1 121 29 10
359.247 145 15.98 THJ 2 121 49 16




343.076 215.1 15.53 THJ-018 1 136 25 10
343.076 145.1 15.53 THJ-018 2 136 45 18
361.067 233.1 14.62 THJ-2201 (5-FLUORO THJ-018) 1 131 25 10
361.067 145.1 14.62 THJ-2201 (5-FLUORO THJ-018) 2 131 49 18
224.246 179 5.68 TILETAMINE 1 51 13 10
224.246 151.1 5.68 TILETAMINE 2 51 23 18
264.304 58.1 6.88 TRAMADOL 1 96 47 8
264.304 421 6.88 TRAMADOL 2 96 113 8
372.082 176 8.24 TRAZODONE 1 126 33 24
372.082 148 8.24 TRAZODONE 2 126 45 20
343.99 309.1 11.35 TRIAZOLAM 1 106 37 14
343.99 239.9 11.35 TRIAZOLAM 2 106 57 30
294.788 100.2 10.95 TRIMIPRAMINE 1 81 23 12
294.788 58.1 10.95 TRIMIPRAMINE 2 81 61 8
329.037 284 9.09 U-47700 1 56 25 14
331.017 286 9.09 U-47700 2 96 25 14
312.107 125.1 15.56 UR-144 1 96 29 16
312.107 214 15.56 UR-144 2 96 33 10
328.092 125.1 13.77 UR-144 metabolite 1 96 27 16
328.092 230.1 13.77 UR-144 metabolite 2 96 33 10
377.154 105.1 13.30 W-151 141 33 16
379.165 105.2 13.30 W-15 2 166 33 12
457.176 135.1 12.36 WIN 54.461 1 126 29 12
457.176 77 12.36 WIN 54.461 2 126 95 12
427.117 155.1 13.63 WIN 55.212-2 1 161 33 18
427.117 127.2 13.63 WIN 55.212-2 2 161 75 12
330.293 125.1 14.69 XLR-111 116 31 16
330.293 232.1 14.69 XLR-112 116 33 10
352.216 125.1 14.79 XLR121 141 31 8
352.216 254 14.79 XLR122 141 35 12
259.148 161 11.88 YANGONIN 1 121 29 22
259.148 89 11.88 YANGONIN 2 121 93 10
305.911 264 991 ZALEPLON 1 141 31 12
305.911 236.1 991 ZALEPLON 2 141 37 10
308.323 235.1 7.76 ZOLPIDEM 1 111 47 10
308.323 236 7.76 ZOLPIDEM 2 111 37 30
389.014 244.9 6.70 ZOPICLONE 1 81 23 12
389.014 112 6.70 ZOPICLONE 2 81 79 16
401.024 221 12.12 ZUCLOPENTHIXOL 1 101 73 26
401.024 231 12.12 ZUCLOPENTHIXOL 2 101 49 28
341.989 324 9.92 a-HYDROXYMIDAZOLAM 1 121 29 14
341.989 203 9.92 a-HYDROXYMIDAZOLAM 2 121 37 26
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Figure S1. The chromatogram obtained for the Kinetex C18 column (Phenomenex 3.0 x 100 mm; 2.6 pum)




Table 2. The results of precision, BIAS and recovery values for identification of compounds.

CONCENTRATION | RECOVERY . o | BIAS [ LOQ

ANALYTE (ng/mg) %) SD (%) | V) | 0wy | (ngima)
0.025 1342 100 | 743 | 342
0.125 99.0 9.2 929 | -10

1-(2-METHOXYPHENYL)PIPERAZINE 0.125
1.25 1003 129 | 1289 | 03
5 1122 47 421 | 122
0.025 1245 128 | 1031 | 245

1-3-TRIFLUOROMETHYLPHENYL)PIPERAZINE 0125 106.3 6.7 634 | 83 | 1xs
(TFMPP) 1.25 99.6 5.4 545 | -0.4
5 112.9 8.2 729 | 129
0.025 89.1 69.9 | 7845 | -10.9
0.125 92.8 160 | 17.25 | 7.2

1-(4-CHLOROPHENYL)PIPERAZINE (pCPP) 0.125
1.25 90.8 153 | 1687 | 9.2
5 100.8 201 | 1997 | 08
0.025 124.9 191 | 1530 | 249
0.125 95.6 5.9 620 | -44

1-(4-FLUOROPHENYL)PIPERAZINE (FPP) 0.125
1.25 94.8 8.8 928 | 5.2
5 95.8 6.8 711 | 42
0.025 1006 286 | 2600 | 96
0.125 1037 149 | 1438 | 37

1.4-DIBENZYLPIPERAZINE (DBZP) 0.125
1.25 90.9 105 | 1151 | -0.1
5 1073 178 | 1659 | 7.3
0.125 98.0 174 | 1778 | 20

1-AMINOINDAN 1.25 1033 116 | 1126 | 33 | 0125
5 110.2 142 | 1288 | 102
0.025 135.7 434 | 3200 | 357
0.125 98.5 123 | 1251 | -15

1-METHYL-4-BENZYLPIPERAZINE (MBZP) 0.125
1.25 80.4 54 671 | -196
5 92.2 85 924 | -7.8
0.025 106.2 257 | 2416 | 6.2

METHYLENEDIOXYPHENYL)PROPANE 125 116.0 113 | 9724 | 160 |
5 119.2 9.3 776 | 19.2
0.025 125.2 260 | 2076 | 252
0.125 100.1 103 | 940 | 91

2.3-DICHLOROPHENYLPIPERAZINE (DCPP) 0.125
1.25 95.7 100 | 1049 | -43
5 87.7 7.6 871 | -123
0.025 118.1 270 | 2288 | 181
0.125 101.8 6.0 591 | 18

2.3-DIMETHYLETHCATHINONE (2.3-DMEC) 0.125
1.25 97.7 37 377 | 23
5 102.0 108 | 1057 | 20
0.025 1095 382 | 3490 | 95
0.125 102.1 189 | 1847 | 21

2.3-DIMETHYLMETHCATHINONE (2.3-DMMC) 0.125
1.25 88.0 8.3 9.44 | -120
5 94.5 146 | 1542 | 55

2.3-ETHYLONE ISOMER 0.025 1255 178 | 1417 | 255 | 0.125




0.125 114.6 55 4.82 14.6
1.25 98.5 111 11.30 -15
5 99.7 13.2 13.20 -0.3
0.025 187.9 49.7 26.47 87.9
0.125 103.2 12.4 12.00 3.2
2.3-MDMA 0.125
1.25 102.3 3.8 3.75 23
5 99.5 7.2 7.27 -0.5
0.025 99.6 8.9 8.91 -0.4
0.125 101.7 4.5 441 1.7
2.3-MDPV 0.125
1.25 104.7 8.7 8.28 4.7
5 109.6 9.2 8.39 9.6
0.125 102.5 19.1 18.67 2.5
2.4.5-TRIMETHOXYAMPHETAMINE 1.25 97.6 12.8 13.08 -2.4 0.125
5 93.2 5.6 5.97 -6.8
0.025 95.2 29.2 30.64 -4.8
0.125 95.6 57 5.96 -4.4
2.4-DIMETHYLMETHCATHINONE (2.4-DMMC) 0.125
1.25 94.6 8.4 8.88 -5.4
5 112.5 8.5 7.58 12.5
0.025 99.1 21.9 22.06 -1.0
0.125 85.2 12.1 14.18 -14.8
2.4-DMEC 0.125
1.25 80.5 6.0 7.49 -19.5
5 89.4 13.9 15.53 -10.6
0.025 104.2 22.2 21.32 4.2
0.125 106.7 10.8 10.08 6.7
2.5-DMMA 0.125
1.25 112.8 6.3 5.59 12.8
5 110.6 5.6 5.03 10.6
0.025 99.4 9.9 9.96 -0.6
0.125 93.4 7.9 8.44 -6.6
25B-NBF 0.125
1.25 81.4 14.8 18.17 -18.6
5 103.7 8.9 8.55 3.7
0.025 110.4 11.6 10.49 10.4
0.125 107.3 111 10.35 7.3
25C-NBF 0.125
1.25 100.2 12.9 12.87 0.2
5 110.3 8.9 8.06 10.3
0.025 108.2 20.8 19.19 8.2
0.125 98.7 15.5 15.74 -1.3
25C-NBOH 0.125
1.25 87.6 12.0 13.71 -12.4
5 101.4 10.7 10.55 1.4
0.025 101.7 12.7 12.48 1.7
0.125 99.8 10.5 10.57 -0.2
25C-NBOMe 0.125
1.25 88.5 14.0 15.79 -115
5 1117 7.2 6.44 11.7
0.025 109.2 9.5 8.68 9.2
0.125 107.2 8.5 7.89 7.2
25D-NBOMe 0.125
1.25 91.0 9.2 10.15 -9.0
5 101.7 13.0 12.77 1.7




0.025 102.6 12.6 12.26 2.6
0.125 108.2 5.0 4.64 8.2
25E-NBOMe 0.125
1.25 89.9 125 13.86 -10.1
5 113.7 9.6 8.41 13.7
0.025 110.6 9.1 8.23 10.6
0.125 107.9 4.9 4.57 7.9
25G-NBOMe 0.125
1.25 97.7 9.8 10.00 -2.3
5 113.0 12.1 10.70 13.0
0.025 1104 10.9 9.87 10.4
0.125 110.8 5.4 4.88 10.8
25H-NBOMe 0.125
1.25 101.3 4.8 4.78 13
5 1111 74 6.62 111
0.025 102.1 11.6 11.32 2.1
0.125 102.2 18.5 18.10 2.2
25-1-NB20Me 0.125
1.25 81.4 11.6 14.22 -18.6
5 115.1 14.2 12.35 151
0.025 717 15.6 21.74 -28.3
0.125 120.0 5.8 481 20.0
251-NB30Me 0.125
1.25 83.8 111 13.23 -16.2
5 100.7 10.5 10.42 0.7
0.025 99.2 14.7 14.78 -0.8
0.125 119.6 17.1 14.33 19.6
251-NB4OMe 0.125
1.25 91.5 12.2 13.31 -8.5
5 118.9 5.8 4.89 18.9
0.025 89.5 14.9 16.64 -10.6
0.125 108.1 12.0 11.14 8.1
251-NBF 0.125
1.25 92.3 7.3 7.95 -1.7
5 110.5 117 10.60 10.5
0.025 97.1 141 14.56 -2.9
0.125 96.3 6.4 6.66 -3.7
25I-NBMD 0.125
1.25 97.6 6.5 6.64 -2.4
5 110.1 14.2 12.86 10.1
0.025 106.0 7.0 6.58 6.0
0.125 102.7 9.6 9.34 2.7
251-NBOH 0.125
1.25 83.5 4.8 5.72 -16.5
5 98.3 6.9 7.00 -1.7
0.025 90.2 12.6 13.97 -9.8
0.125 105.5 9.9 9.35 55
25N-NBOMe 0.125
1.25 96.8 8.9 9.16 -3.2
5 108.6 8.0 7.38 8.6
0.025 88.5 14.8 16.73 -115
0.125 99.8 8.7 8.73 -0.2
25T2-NBOMe 0.125
1.25 91.3 10.7 11.75 -8.7
5 107.8 117 10.88 7.8
0.025 107.3 10.0 9.30 7.3
25T-NBOMe 0.125
0.125 100.7 3.7 3.63 0.7




1.25 95.0 3.0 320 | -5.0
5 114.9 10.7 933 | 14.9
0.025 113.1 19.7 1742 | 131
0.125 99.7 15.6 1566 | -0.3
2-AMINO-1-PHENYLBUTANE 0.125
1.25 99.0 12.2 1230 | -1.0
5 106.5 15.6 1461 | 65
0.025 1253 321 | 2561 | 253
0.125 104.1 9.0 8.61 4.1
2-AMINOINDANE 0.125
1.25 97.1 6.6 674 | -2.9
5 102.7 8.9 8.67 2.7
0.025 1235 267 | 2163 | 235
0.125 115.4 8.3 718 | 154
2-BROMOAMPHETAMINE 0.125
1.25 1095 10.1 9.19 95
5 1075 11.9 11.08 | 75
0.025 107.0 227 | 2126 | 7.0
0.125 109.6 9.1 8.31 96
2-BROMOMETHAMPHETAMINE 0.125
1.25 107.1 16.0 1493 | 71
5 113.2 105 925 | 132
0.025 47.7 303 | 6344 | -523
0.125 83.0 9.3 11.22 | -17.0
2C-B 0.125
1.25 90.3 11.1 1232 | -9.7
5 1132 4.6 409 | 13.2
0.025 99.7 259 | 2597 | -03
0.125 119.2 19.6 16.46 | 19.2
2C-B_FLY 0.125
1.25 102.4 8.9 8.64 2.4
5 1125 18.0 16.04 | 125
0.025 176.0 1253 | 7122 | 76.0
0.125 98.1 16.6 16.96 | -1.9
2C-C 0.125
1.25 93,5 13.1 13.96 | -65
5 94.3 6.7 711 | 5.7
0.025 1513.1 929.0 | 61.40 |1413.1
0.125 307.3 1815 | 59.07 | 207.3
2C-D -
1.25 129.3 591 | 4569 | 29.3
5 1685 660 | 39.18 | 685
0.025 95.1 229 | 2412 | -49
0.125 103.4 19.5 18.86 | 3.4
2C-G 0.125
1.25 86.3 8.8 1017 | -13.7
5 101.0 12.1 11.97 | 1.0
0.025 101.9 16.5 1623 | 1.9
0.125 111.1 9.3 838 | 111
2-CHLOROAMPHETAMINE 0.125
1.25 100.6 153 1517 | 06
5 108.1 11.0 1020 | 8.1
0.025 114.7 353 | 3077 | 14.7
0.125 87.6 14.1 16.14 | -12.4
2C-I 0.125
1.25 88.3 11.2 1264 | -117
5 114.8 12.3 1073 | 1438




0.025 179.1 121.1 67.61 79.1
0.125 109.0 14.4 13.26 9.0
2C-P 0.125
1.25 92.0 12.6 13.70 -8.0
5 113.0 16.7 14.75 13.0
0.025 125.1 30.6 24.48 25.1
0.125 94.6 11.2 11.81 -5.4
2C-T-7 0.125
1.25 105.4 13.0 12.30 54
5 118.1 18.8 15.94 18.1
0.025 125.6 31.0 24.69 25.6
0.125 115.7 12.0 10.41 15.7
2C-TFM 0.125
1.25 92.5 18.5 19.99 -1.5
5 100.0 14.9 14.88 0.0
0.025 81.3 24.2 29.82 -18.7
0.125 94.5 13.7 14.54 -5.5
2-FEC 0.125
1.25 80.3 5.7 7.08 -19.7
5 83.2 49 5901 -16.8
0.025 104.4 21.3 20.36 4.4
0.125 99.5 13.2 13.31 -0.5
2-FIC 0.125
1.25 110.4 9.2 8.30 10.4
5 110.2 7.3 6.62 10.2
0.025 110.4 9.2 8.36 10.4
0.125 103.2 10.9 10.57 3.2
2-FLUOROAMPHETAMINE 0.125
1.25 107.8 15.5 14.38 7.8
5 111.0 7.2 6.45 11.0
0.025 120.8 17.3 14.35 20.8
0.125 113.0 8.1 7.21 13.0
2-FLUOROMETHAMPHETAMINE (2-FMA) 0.125
1.25 102.7 5.3 5.14 2.7
5 105.2 7.8 7.36 52
0.025 97.7 20.8 21.28 -2.3
0.125 96.8 4.8 4.93 -3.2
2-FLUOROMETHCATHINONE (2-FMC) 0.125
1.25 89.0 4.0 4.48 -11.0
5 86.2 9.2 10.66 -13.8
0.025 109.0 25.8 23.66 9.0
0.125 1111 12.6 11.35 111
2-10DOAMPHETAMINE 0.125
1.25 88.7 6.2 6.95 -11.3
5 96.7 8.7 9.02 -3.3
0.025 85.2 22.2 26.08 -14.8
0.125 98.8 15.9 16.09 -1.2
2-MAPB 0.125
1.25 93.3 12.8 13.70 -6.7
5 92.4 10.4 11.22 -7.6
0.025 100.1 224 22.40 0.1
0.125 111.9 7.0 6.27 11.9
2-MeOMC 0.125
1.25 94.2 10.5 11.10 -5.8
5 103.3 9.2 8.86 3.3
0.025 79.4 15.2 19.09 -20.6
2-METHOXY-2-PHENYLETHYLAMINE 0.125
0.125 90.9 11.6 12.81 9.1




1.25 99.6 8.0 8.02 -0.4
5 100.6 9.5 9.44 0.6
0.025 111.2 12.3 11.07 11.2
0.125 96.7 11.0 11.41 -3.3
2-METHOXYAMPHETAMINE (2-MA) 0.125
1.25 98.9 12.8 12.95 -11
5 109.3 7.3 6.69 9.3
0.025 45.6 15.5 33.87 -54.4
0.125 101.7 18.9 18.60 1.7
2-METHOXYMETHAMPHETAMINE (2-MeOMA) 0.125
1.25 81.6 7.0 8.61 -18.4
5 93.9 9.3 9.85 -6.1
0.025 56.4 30.7 54.54 -43.6
0.125 100.2 13.0 12.98 0.2
2-METHYLAMINO-1-PHENYLBUTANE 0.125
1.25 99.3 11.9 11.94 -0.7
5 98.6 10.6 10.79 -1.4
0.025 104.6 18.2 17.35 4.6
0.125 93.3 5.4 5.76 -6.7
2-METHYLMETHCATHINONE (2-MMC) 0.125
1.25 97.5 10.4 10.67 -2.5
5 102.0 14.2 13.89 2.0
0.025 124.7 41.6 33.37 24.7
0.125 96.8 9.2 9.53 -3.2
2-METHYL-PBP 0.125
1.25 91.4 11.9 12.98 -8.6
5 107.0 6.7 6.23 7.0
0.025 106.0 23.0 21.71 6.0
0.125 92.9 9.5 10.21 -7.1
2-METHYL-PPP 0.125
1.25 91.2 13.9 15.26 -8.8
5 105.4 9.1 8.65 54
0.025 115.9 29.4 25.41 15.9
0.125 102.3 151 14.80 2.3
3.4-DICHLOROMETHYLPHENIDATE (3.4-CTMP) 0.125
1.25 94.6 13.3 14.02 5.4
5 1155 14.3 12.41 155
0.025 80.6 14.8 18.35 -194
0.125 106.6 8.9 8.38 6.6
3.4-DIMETHOXY-ALPHA-PVP 0.125
1.25 107.3 8.2 7.67 7.3
5 119.5 9.9 8.29 19.5
0.025 89.8 26.1 29.06 -10.2
0.125 108.3 19.0 17.55 8.3
3.4-DIMETHYLMETHCATHINONE (3.4-DMMC) 0.125
1.25 100.4 135 13.42 0.4
5 109.7 11.6 10.54 9.7
0.025 89.4 29.7 33.15 -10.6
0.125 97.5 8.6 8.80 -2.5
3.4-DMEC 0.125
1.25 106.2 13.6 12.84 6.2
5 1115 16.0 14.35 115
0.025 112.1 21.3 19.04 12.1
0.125 105.7 12.1 11.40 57
3.4-DMMA 0.125
1.25 116.4 111 9.56 16.4
5 117.4 75 6.42 17.4




0.025 101.9 14.7 14.42 1.9
0.125 95.8 74 7.74 -4.2
3.4-EDMA 0.125
1.25 97.6 12.6 12.91 -2.4
5 110.2 12.8 11.62 10.2
0.025 94.8 21.3 22.43 -5.2
0.125 100.6 12.3 12.24 0.6
3.4-EDMC 0.125
1.25 89.7 9.1 10.12 -10.3
5 101.7 7.4 7.26 1.7
0.025 86.9 12.6 14.50 -13.1
0.125 95.6 13.3 13.87 -4.4
3.4-MDMA (ECSTAZY) 0.125
1.25 114.2 7.7 6.72 14.2
5 116.8 11.9 10.19 16.8
0.025 134.5 29.3 21.82 34.5
0.125 111.6 9.5 8.48 11.6
3.4-MDPA 0.125
1.25 102.0 8.3 8.14 2.0
5 119.7 14.1 11.76 19.7
0.025 84.5 26.7 31.57 -155
0.125 88.7 9.4 10.56 -11.3
3.4-MDPHP 0.125
1.25 91.4 11.0 12.05 -8.6
5 108.6 14.9 13.71 8.6
0.025 83.6 16.0 19.13 -16.4
0.125 101.4 15.7 15.49 1.4
3.4-METHYLENDIOXYPYROVALERONE 0.125
1.25 107.1 8.4 7.83 7.1
5 117.2 8.9 7.60 17.2
0.025 107.9 55 5.14 7.9
0.125 1135 6.6 5.83 135
3.4-METHYLENEDIOXY_PV9 0.125
1.25 96.5 75 7.80 -35
5 109.4 11.2 10.25 9.4
0.025 96.0 10.4 10.80 -4.0
0.125 95.4 9.0 9.41 -4.6
30C-NBOMe 0.125
1.25 101.0 18.3 18.12 1.0
5 116.9 9.8 8.39 16.9
0.025 149.7 55.0 36.72 49.7
0.125 114.9 115 9.99 14.9
3-BROMOAMPHETAMINE 0.125
1.25 117.9 11.8 10.02 17.9
5 112.3 21.2 18.87 12.3
0.025 106.8 10.1 9.44 6.8
0.125 106.2 14.8 13.89 6.2
3-BROMOMETHAMPHETAMINE 0.125
1.25 105.5 16.7 15.81 55
5 109.7 13.8 12.60 9.7
0.025 90.6 15.8 17.47 -9.4
0.125 98.4 6.8 6.90 -1.6
3-BROMOMETHCATHINONE (3-BMC) 0.125
1.25 94.3 6.0 6.36 -5.7
5 97.4 8.0 8.23 -2.6
0.025 118.8 13.6 11.48 18.8
3-CAF 0.125
0.125 118.0 5.9 4.97 18.0




1.25 181.2 21.3 11.73 81.2
0.025 84.3 26.1 30.91 -15.7
0.125 93.5 14.1 15.04 -6.5
3C-B-FLY 0.125
1.25 93.0 12.8 13.76 -7.0
5 108.2 5.8 5.36 8.2
0.025 99.6 56.3 56.47 -0.4
0.125 86.6 16.9 19.51 -13.4
3-CHLOROAMPHETAMINE 0.125
1.25 96.8 12.4 12.79 -3.2
5 105.9 11.2 10.54 59
0.025 96.1 14.9 15.48 -3.9
0.125 105.5 9.9 9.40 55
3-CHLOROMETHCATHINONE (3-CMC) 0.125
1.25 98.8 12.7 12.85 -1.2
5 93.0 11.2 12.06 -1.0
0.025 105.6 21.9 20.76 5.6
0.125 89.4 4.8 5.38 -10.6
3-CHLOROPHENYLPIPERAZINE (mCPP) 0.125
1.25 94.7 9.3 9.82 -5.3
5 90.6 9.3 10.23 -9.4
0.025 108.8 12.7 11.68 8.8
0.125 85.6 9.3 10.90 -14.4
3C-P 0.125
1.25 99.8 17.4 17.45 -0.2
5 99.1 6.3 6.37 -0.9
0.025 97.0 13.9 14.35 -3.0
0.125 92.8 9.2 9.88 -1.2
3-DESOXY-3.4-MDPV 0.125
1.25 92.3 10.6 11.45 -1.7
5 92.4 111 12.07 -1.6
0.025 97.2 7.0 7.23 -2.8
0.125 97.4 11.7 12.02 -2.6
3-ETHYLMETHCATHINONE (3-EMC) 0.125
1.25 109.4 153 13.98 9.4
5 100.4 6.1 6.06 0.4
0.025 149.7 16.1 10.78 49.7
0.125 117.1 10.2 8.70 17.1
3-FEC 0.125
1.25 103.7 6.1 5.89 3.7
5 104.3 8.9 8.57 4.3
0.025 116.1 9.5 8.18 16.1
0.125 99.5 7.6 7.67 -0.5
3-FLUORO-ALFA-PPP 0.125
1.25 104.4 9.3 8.91 44
5 111.3 11.9 10.65 113
0.025 72.6 9.0 12.37 -27.4
0.125 92.0 13.8 15.05 -8.0
3-FLUOROAMPHETAMINE 0.125
1.25 99.2 55 5.59 -0.8
5 107.9 17.1 15.84 7.9
0.025 127.1 17.0 13.42 27.1
0.125 106.1 7.7 7.27 6.1
3-FLUOROMETHAMPHETAMINE (3-FMA) 0.125
1.25 96.7 7.0 7.26 -3.3
5 103.7 4.1 3.93 3.7
3-FLUOROMETHCATHINONE (3-FMC) 0.025 96.4 17.1 17.76 -3.6 0.125




0.125 95.2 3.8 3.96 -4.8
1.25 95.3 7.6 7.94 -4.7
5 94.7 5.7 6.02 -5.3
0.025 87.5 33.2 37.98 -12.5
0.125 83.4 12.8 15.30 -16.6
3-HYDROXYBROMAZEPAM 0.125
1.25 90.5 10.0 11.06 -9.5
5 98.2 8.2 8.32 -1.8
0.125 93.6 17.6 18.81 -6.4
3-HYDROXYFLUNITRAZEPAM 1.25 97.9 12.4 12.66 -2.1 0.125
5 110.3 6.7 6.04 10.3
0.025 92.2 25.1 27.27 -7.8
0.125 119.6 7.1 5.96 19.6
3-I0DOAMPHETAMINE 0.125
1.25 109.5 11.9 10.89 9.5
5 101.5 15.6 15.36 15
0.025 125.1 29.0 23.15 25.1
0.125 105.1 11.9 11.33 51
3-MEC 0.125
1.25 92.2 12.3 13.35 -1.8
5 104.1 13.3 12.74 4.1
0.025 93.9 10.7 11.42 -6.1
0.125 91.1 8.8 9.65 -8.9
3-MeOMC 0.125
1.25 89.7 4.7 5.20 -10.3
5 88.7 8.7 9.85 -11.3
0.025 134.1 20.4 15.23 34.1
0.125 94.0 18.1 19.31 -6.0
3-METHOXYAMPHETAMINE (3-MA) 0.125
1.25 109.6 6.1 5.58 9.6
5 109.3 10.8 9.87 9.3
0.025 99.9 215 21.54 -0.1
0.125 110.8 11.2 10.11 10.8
3-METHOXYPHENCYCLIDINE 0.125
1.25 85.3 6.2 731 -14.7
5 107.2 6.3 5.88 7.2
0.025 100.4 7.9 791 0.4
0.125 95.4 8.4 8.77 -4.6
3-METHYLMETHCATHINONE (3-MMC) 0.125
1.25 108.8 59 5.40 8.8
5 105.3 9.1 8.64 53
0.025 103.9 14.3 13.76 3.9
0.125 105.0 5.8 5.55 5.0
3-METHYL-PBP 0.125
1.25 99.1 12.2 12.35 -0.9
5 105.4 7.6 7.23 54
0.025 109.0 27.1 24.87 9.0
0.125 106.0 9.0 8.52 6.0
3-METHYL-PPP 0.125
1.25 103.2 8.9 8.62 3.2
5 108.6 12.3 11.36 8.6
0.025 82.0 11.6 14.09 -18.0
0.125 95.0 11.6 12.25 -5.0
4.4-DMAR 0.125
1.25 107.9 6.7 6.20 7.9
5 115.0 13.8 11.97 15.0




0.025 86.4 17.9 20.66 -13.6
0.125 109.6 9.4 8.56 9.6
4-AcO-DET 0.125
1.25 94.5 18.0 19.03 55
5 100.3 11.7 11.71 0.3
0.025 108.5 23.9 21.98 8.5
0.125 108.3 11.2 10.32 8.3
4-AcO-DMT 0.125
1.25 91.0 14.9 16.37 -9.0
5 85.5 10.4 12.22 -14.5
0.025 72.2 31.6 43.79 -27.8
0.125 105.1 10.9 10.34 5.1
4-AcO-MET 0.125
1.25 96.8 13.8 14.30 -3.2
5 108.4 12.5 11.54 8.4
0.025 110.7 12.9 11.61 10.7
0.125 94.5 10.1 10.71 -5.5
4-APB 0.125
1.25 109.7 20.1 18.33 9.7
5 115.0 14.6 12.67 15.0
0.025 163.7 110.3 67.38 63.7
0.125 117.4 12.6 10.75 17.4
4-APDB 0.125
1.25 98.0 12.2 12.42 -2.0
5 105.8 12.7 11.97 5.8
0.025 105.3 21.6 20.52 53
0.125 102.8 16.3 15.84 2.8
4-BROMO-2.5-DMMA 0.125
1.25 105.3 17.0 16.16 5.3
5 1155 14.6 12.66 15.5
0.025 109.8 45.6 41.55 9.8
0.125 98.1 111 11.31 -1.9
4-BROMOAMPHETAMINE 0.125
1.25 103.9 7.4 7.14 3.9
5 111.0 16.1 14.53 11.0
0.025 130.7 18.2 13.93 30.7
0.125 102.5 14.3 13.98 2.5
4-BROMOMETHAMPHETAMINE 0.125
1.25 86.5 7.3 8.45 -135
5 101.4 14.6 14.39 1.4
0.025 138.7 55.3 39.84 38.7
0.125 85.6 15.9 18.63 -14.4
4-BROMOMETHCATHINONE (BREFEDRONE) 0.125
1.25 103.9 111 10.69 3.9
5 119.8 11.8 9.83 19.8
0.025 89.4 235 26.25 -10.7
0.125 103.1 10.9 10.55 3.1
4-CAB 0.125
1.25 100.7 11.4 11.33 0.7
5 114.2 55 4.79 14.2
0.025 66.3 34.2 51.48 -33.7
0.125 97.2 19.4 19.92 -2.8
4-CEC 0.125
1.25 93.9 3.4 3.64 -6.1
5 97.9 8.2 8.37 -2.1
0.025 105.6 155 14.71 5.6
4-CHLORO-ALPHA-PPP 0.125
0.125 92.3 75 8.17 -1.7




1.25 102.5 10.8 10.49 2.5
5 110.0 8.4 7.68 10.0
0.025 100.0 16.1 16.08 0.0
0.125 97.8 9.4 9.59 -2.2
4-CHLORO-ALPHA-PVP 0.125
1.25 81.8 7.8 9.50 -18.2
5 96.3 4.3 4.45 -3.7
0.025 103.5 39.1 37.75 35
0.125 104.0 7.4 7.08 4.0
4-CHLOROAMPHETAMINE 0.125
1.25 80.7 2.7 3.33 -19.3
5 110.1 18.7 17.00 10.1
0.025 89.7 17.4 19.38 -10.4
0.125 96.5 15.4 15.92 -35
4-CHLOROMETHCATHINONE (4-CMC) 0.125
1.25 92.9 117 12.59 -7.1
5 95.7 12.3 12.89 -4.3
0.025 123.6 10.8 8.77 23.6
0.125 102.9 11.6 11.31 2.9
4-CMA 0.125
1.25 102.8 12.8 12.49 2.8
5 107.5 13.2 12.27 75
0.025 85.1 59 6.95 -14.9
0.125 91.3 6.7 7.30 -8.7
4-EAPB 0.125
1.25 97.4 11.9 12.18 -2.6
5 100.1 8.2 8.19 0.1
0.025 80.0 17.1 21.43 -20.0
0.125 92.2 8.4 9.06 -7.8
4-ETHYL-N.N-DMC 0.125
1.25 103.5 7.3 7.06 35
5 106.4 6.7 6.34 6.4
0.025 100.3 15.4 15.32 0.3
0.125 104.8 10.3 9.84 4.8
4-FEC 0.125
1.25 90.3 41 4.57 -9.7
5 89.8 4.8 5.30 -10.2
0.025 81.6 14.6 17.90 -18.4
0.125 106.4 10.4 9.82 6.4
4-FLUORO BUPHEDRONE 0.125
1.25 102.8 10.2 9.90 2.8
5 107.4 10.2 9.52 7.4
0.025 108.1 215 19.85 8.1
0.125 116.3 12.8 11.00 16.3
4-FLUORO PENTEDRONE 0.125
1.25 94.1 13.4 14.21 -5.9
5 109.1 7.3 6.74 9.1
0.025 108.5 6.5 5.97 8.5
0.125 97.7 7.1 7.26 -2.3
4-FLUORO PV8 0.125
1.25 98.2 8.5 8.69 -1.8
5 110.3 7.0 6.36 10.3
0.025 104.9 8.8 8.40 4.9
0.125 104.1 51 4.95 4.1
4-FLUORO PV9 0.125
1.25 92.3 7.8 8.39 -1.7
5 98.7 8.7 8.80 -1.3




0.025 1111 31.6 28.48 111
0.125 108.3 10.0 9.20 8.3
4-FLUORO-ALFA-PPP 0.125
1.25 97.7 8.1 8.25 -2.3
5 108.6 11.8 10.89 8.6
0.025 103.1 7.8 7.59 3.1
0.125 101.9 6.8 6.66 1.9
4-FLUOROMETHAMPHETAMINE (4-FMA) 0.125
1.25 91.7 10.8 11.78 -8.3
5 99.3 13.7 13.84 -0.7
0.025 107.3 10.3 9.65 7.3
0.125 97.5 135 13.86 -2.5
4-FLUOROMETHCATHINONE (4-FMC) 0.125
1.25 99.9 43 4.28 -0.1
5 102.5 5.9 5.76 2.5
0.025 112.5 12.3 10.97 125
0.125 105.7 7.2 6.79 5.7
4F-PVP 0.125
1.25 101.8 10.4 10.18 1.8
5 115.8 7.7 6.64 15.8
0.025 97.9 28.9 29.56 -2.1
0.125 99.1 155 15.66 -0.9
4-HYDROXY DiPT 0.125
1.25 102.6 153 14.94 2.6
5 113.4 8.7 7.68 13.4
0.025 34.7 26.5 76.51 -65.3
0.125 425 16.8 39.57 -57.5
4-HYDROXYMIDAZOLAM 1.25
1.25 90.7 11.7 12.90 -9.3
5 86.2 12,5 14.46 -13.8
0.025 182.6 61.4 33.60 82.6
0.125 95.9 16.8 17.55 -4.1
4-|0DOAMPHETAMINE 0.125
1.25 101.4 19.5 19.24 1.4
5 111.4 7.7 6.92 11.4
0.025 92.6 20.8 22.42 -1.4
0.125 113.2 18.7 16.52 13.2
4-MAPB 0.125
1.25 93.3 8.5 9.14 -6.7
5 105.7 175 16.51 5.7
0.025 99.4 17.3 17.36 -0.6
0.125 105.8 14.3 13.50 5.8
4-MEAP 0.125
1.25 96.8 12.7 13.14 -3.2
5 112.4 12.0 10.70 12.4
0.025 74.8 23.2 30.97 -25.2
0.125 99.7 7.8 7.82 -0.3
4-MEO-ALPHA-PVP 0.125
1.25 118.5 17.3 14.61 18.5
5 111.0 9.3 8.36 11.0
0.025 120.9 11.0 9.10 20.9
0.125 93.5 9.7 10.32 -6.5
4-MeOPBP 0.125
1.25 105.0 6.4 6.10 5.0
5 111.9 6.9 6.14 11.9
0.025 98.5 117 11.88 -15
4-METHOXY PHENCYCLIDINE 0.125
0.125 103.0 12.3 11.92 3.0




1.25 112.4 6.6 590 | 124
5 1075 6.7 626 | 75
0.025 104.1 9.9 956 | 41
0.125 1015 6.7 662 | 15
4-METHOXY PV8 0.125
1.25 91.4 35 383 | -86
5 109.2 153 | 1405 | 92
0.025 99.2 115 | 1157 | 08
0.125 101.2 7.9 780 | 12
4-METHOXY PV9 0.125
1.25 87.4 88 | 1008 | -12.6
5 110.7 174 | 1573 | 107
0.025 101.0 336 | 3323 | 10
0.125 96.6 8.4 874 | -34
4-METHOXYMETHAMPHETAMINE (PMMA) 0.125
1.25 93.2 8.1 872 | -6.8
5 106.1 9.7 918 | 61
0.025 100.9 55 549 | 09
0.125 97.8 108 | 11.07 | 22
4-METHYL PENTEDRONE 0.125
1.25 87.5 46 530 | -125
5 95.5 150 | 1570 | -45
0.025 60.3 114 | 1888 | -39.8
4-METHYL-ALPHA- 0.125 88.3 183 | 1504 | 07|
ETHYLAMINOBUTIOPHENONE 1.25 987 102 | 1036 | 13 |
5 108.0 145 | 1343 | 80
0.025 103.0 493 | 4792 | 30
0.125 91.2 5.4 591 | -8.38
4-METHYLAMPHETAMINE 0.125
1.25 105.1 142 | 1354 | 51
5 118.4 167 | 1410 | 184
0.025 88.5 298 | 3372 | -115
0.125 93.0 6.6 707 | 7.0
4-METHYLCATHINONE 0.125
1.25 1152 172 | 1493 | 152
5 105.0 8.7 832 | 50
0.025 99.0 197 | 1992 | -11
0.125 99.2 8.3 835 | -0.8
4-METHYLMETHAMPHETAMINE (4-MMA) 0.125
1.25 1155 110 | 952 | 155
5 1147 5.8 506 | 147
0.025 109.6 56 509 | 96
0.125 102.6 7.2 699 | 26
4-METHYLMETHCATHINONE (4-MMC) 0.125
1.25 109.7 144 | 1316 | 97
5 1134 9.1 803 | 134
0.025 125.2 355 | 2837 | 252
0.125 93.1 103 | 1107 | -69
4-METHYL-N.N-DMC 0.125
1.25 105.4 7.4 701 | 54
5 1182 9.0 762 | 182
0.025 1322 364 | 2675 | 322
0.125 99.0 120 | 1214 | -10
4-METHYL-N-METHYLBUPHEDRONE 0.125
1.25 97.6 6.9 704 | 24
5 106.1 7.4 695 | 61




0.025 82.4 13.4 16.27 -17.6
0.125 90.6 10.7 11.82 9.4
4-METHYL-N-METHYLHEXANOPHENONE 0.125
1.25 90.7 16.8 18.47 -9.3
5 98.0 11.0 11.20 -2.0
0.025 106.4 18.2 17.14 6.4
0.125 107.5 7.4 6.91 75
4-METHYL-PBP 0.125
1.25 117.3 13.6 11.63 17.3
5 113.8 6.9 6.07 13.8
0.025 106.1 14.0 13.16 6.1
0.125 101.1 2.5 2.49 11
4-METHYL-PHP 0.125
1.25 97.6 9.6 9.80 -2.4
5 109.5 7.1 6.49 9.5
0.025 109.8 56.0 51.00 9.8
0.125 104.3 10.7 10.22 4.3
4-METHYL-a-ETHYLTRYPTAMINE 0.125
1.25 109.8 11.8 10.74 9.8
5 100.9 117 11.58 0.9
0.125 93.2 16.7 17.89 -6.8
5-APB 1.25 82.6 11.6 14.02 -174 | 0.125
5 105.7 13.7 12.94 5.7
0.125 112.4 21.9 19.46 12.4
5-APDB 1.25 93.1 10.0 10.78 -6.9 0.125
5 93.6 13.4 14.37 -6.4
0.125 106.6 9.0 8.49 6.6
5-APDI 1.25 101.3 17.5 17.25 13 0.125
5 99.0 17.2 17.40 -1.0
0.025 96.7 10.0 10.34 -3.3
5-CHLORO AB-PINACA 0.125 103.6 5.7 5.45 3.6 0.025
1.25 1111 20.2 18.14 111
0.025 97.5 17.1 17.53 -2.5
5-CHLORO-NNEI 0.125 106.1 42 3.97 6.1 0.025
1.25 117.2 8.2 7.00 17.2
0.025 46.6 53.3 11426 | -53.4
0.125 86.7 6.1 7.01 -134
5-EAPB 0.125
1.25 94.2 17.2 18.23 -5.8
5 101.1 9.1 9.02 11
0.025 106.2 6.6 6.21 6.2
5F-ABICA 0.125 107.3 9.2 8.58 7.3 0.025
1.25 95.7 10.6 11.03 -4.3
0.025 118.3 8.1 6.86 18.3
5F-AB-PINACA 0.125 104.3 9.1 8.75 4.3 0.025
1.25 110.8 3.4 3.04 10.8
0.025 87.3 153 17.50 -12.7
5F-ADB (5F-MDMB-PINACA) 0.125 106.4 6.8 6.38 6.4 0.025
1.25 104.3 7.6 7.29 4.3
0.025 103.5 11 1.05 3.5
5F-AMB (5F-AMB-PINACA) 0125 993 " 343 07 0.025




1.25 101.2 9.0 8.92 1.2
0.025 118.1 9.4 7.98 18.1
5F-APICA (STS-135) 0.125 110.7 8.4 7.63 10.7 0.025
1.25 1151 9.8 8.48 15.1
0.025 115.2 9.2 8.02 15.2
5F-APINACA (AKB-48-5F) 0.125 116.2 14.2 12.23 16.2 0.025
1.25 114.3 20.3 17.75 14.3
0.025 109.7 9.9 9.02 9.7
5-F-JWH-018 ADAMANTYL ANALOG 0.125 111.8 10.3 9.20 11.8 0.025
1.25 113.4 8.2 7.23 13.4
0.025 111.3 7.0 6.33 113
5-FLUORO MN-24 (5-FLUORO NNEI) 0.125 106.7 4.2 3.93 6.7 0.025
1.25 98.8 8.5 8.60 -1.2
0.025 99.4 8.3 8.34 -0.6
5-FLUORO THJ 0.125 102.6 15.2 14.81 2.6 0.025
1.25 116.3 17.1 14.67 16.3
0.025 108.9 15.9 14.62 8.9
5-FLUORO-2-ADB-PINACA_ISOMER_2 0.125 110.7 9.4 8.48 10.7 0.025
1.25 106.9 8.3 7.7 6.9
0.025 112.0 10.1 8.99 12.0
5-FLUORO-CUMYL-PICA 0.125 114.1 51 4.43 141 0.025
1.25 102.4 115 11.27 24
0.025 93.9 8.1 8.66 -6.1
5-FLUORO-MN-18 0.125 99.3 3.9 3.97 -0.7 0.025
1.25 113.7 15.4 13.51 13.7
0.025 87.8 9.9 11.33 -12.3
5-FLUORO-MN-21 (5-FLUORO-PCN) 0.125 92.0 31 3.42 -8.0 0.025
1.25 85.2 14.9 17.47 -14.8
0.025 113.1 6.4 5.70 131
5-FLUORO-SDB-006 0.125 101.5 6.0 5.96 15 0.025
1.25 110.9 8.3 7.49 10.9
0.025 90.1 145 16.09 -9.9
5F-NPB-22 0.125 116.8 13.9 11.88 16.8 0.025
1.25 113.7 12.0 10.56 13.7
0.025 106.9 51 4.79 6.9
5F-PB-22 0.125 113.7 9.9 8.74 13.7 0.025
1.25 91.8 11.2 12.17 -8.2
0.025 97.1 11.6 11.95 -2.9
5-F-PENTYL-3-PYRIDINOYLINDOLE 0.125 107.4 6.7 6.26 7.4 0.025
1.25 93.1 10.9 11.72 -6.9
0.025 87.5 11.2 12.80 -125
5F-SDB-005 0.125 112.9 4.6 4.09 12.9 0.025
1.25 113.6 10.7 9.42 13.6
0.025 174.4 24.9 14.28 74.4
5-HYDROXY DMT 0.125 113.2 7.0 6.21 13.2 0.125
1.25 109.2 43 3.93 9.2




5 115.2 4.7 4.09 15.2
0.025 106.6 66.3 62.18 6.6
0.125 82.9 13.3 16.09 -17.1
5-IT 0.125
1.25 98.2 11.3 11.52 -1.8
5 102.7 10.3 10.06 2.7
0.025 114.3 9.9 8.65 14.3
0.125 96.2 10.0 10.37 -3.8
5-MAPB 0.125
1.25 108.0 10.7 9.90 8.0
5 119.6 14.0 11.72 19.6
0.025 106.8 9.7 9.07 6.8
0.125 93.3 9.4 10.05 -6.7
5-MAPDB 0.125
1.25 88.6 6.5 7.31 -11.4
5 95.7 10.8 11.26 -4.3
0.025 65.1 271.7 42.57 -34.9
0.125 97.6 18.6 19.06 -2.4
5-MeO-ALPHA-ET 0.125
1.25 119.6 9.3 7.80 19.6
5 114.3 8.8 7.73 14.3
0.025 98.1 10.2 10.41 -1.9
0.125 98.9 7.3 7.42 -11
5-MeO-DALT 0.125
1.25 100.3 8.1 8.04 0.3
5 114.6 11.2 9.80 14.6
0.025 110.3 35.3 31.99 10.3
0.125 98.8 12.8 12.97 -1.2
5-METHOXY AMT 0.125
1.25 108.4 12.6 11.67 8.4
5 109.9 16.8 15.28 9.9
0.025 120.2 16.5 13.70 20.2
0.125 97.3 6.7 6.86 -2.7
5-METHOXY DiPT 0.125
1.25 98.2 9.6 9.80 -1.8
5 97.7 9.0 9.22 -2.3
0.125 118.7 9.3 7.80 18.7
5-METHOXY DMT 1.25 91.9 10.0 10.88 -8.1 0.125
5 115.9 215 18.52 15.9
0.025 69.1 12.2 17.68 -30.9
0.125 105.5 6.4 6.08 55
5-METHOXY METHYLONE 0.125
1.25 94.7 14.2 14.95 -5.3
5 99.7 9.3 9.29 -0.3
0.125 96.5 16.6 17.20 -35
5-METHOXY MiPT 1.25 104.9 19.9 18.97 4.9 0.125
5 118.4 14.8 12.53 18.4
0.125 97.2 17.1 17.57 -2.8
6-APB 1.25 98.0 9.7 9.86 -2.0 0.125
5 112.5 6.8 6.04 125
0.025 185.7 139.0 74.85 85.7
0.125 107.9 175 16.20 7.9
6-APDB 0.125
1.25 94.0 16.1 17.17 -6.0
5 117.4 3.9 3.28 17.4




0.025 109.4 9.9 9.10 9.4
0.125 110.0 5.9 5.38 10.0
6-BROMO-MDMA 0.125
1.25 92.3 16.4 17.73 -1.7
5 102.2 17.7 17.32 22
0.025 94.8 15.1 15.91 -5.2
0.125 105.8 11.4 10.77 5.8
6-CHLORO-MDMA 0.125
1.25 97.3 8.7 8.96 -2.7
5 101.5 10.8 10.69 15
0.025 89.2 19.0 21.29 -10.8
0.125 104.9 9.6 9.13 4.9
6-EAPB 0.125
1.25 102.2 8.6 8.37 2.2
5 109.6 9.6 8.79 9.6
0.025 157.1 62.6 39.85 57.1
0.125 110.1 6.6 6.04 10.1
6-1T 0.125
1.25 102.8 4.8 4.66 2.8
5 105.4 8.0 7.61 5.4
0.025 136.6 23.3 17.04 36.6
0.125 89.0 11.4 12.81 -11.0
6-MAM 0.125
1.25 96.6 7.1 7.39 -3.4
5 104.0 10.9 10.50 4.0
0.025 109.6 11.9 10.84 9.6
0.125 93.1 11.4 12.27 -1.0
6-MAPB 0.125
1.25 99.7 8.5 8.52 -0.3
5 107.0 10.1 9.47 7.0
0.025 83.3 44.3 53.18 -16.7
0.125 92.5 11.8 12.81 -1.6
7-AMINOCLONAZEPAM 0.125
1.25 101.5 9.1 8.95 15
5 96.9 7.2 7.42 -3.1
0.025 100.3 13.7 13.70 0.3
0.125 88.1 7.1 8.06 -11.9
7-AMINODESMETHYLFLUNITRAZEPAM 0.125
1.25 88.0 13.7 15.60 -12.0
5 89.9 5.4 5.96 -10.1
0.025 89.6 25.8 28.75 -10.4
0.125 92.1 13.8 15.00 -7.9
7-AMINOFLUNITRAZEPAM 0.125
1.25 92.0 11.4 12.40 -8.0
5 119.8 135 11.25 19.8
0.025 117.3 31.3 26.70 17.3
0.125 88.6 115 12.99 -11.4
7-AMINONITRAZEPAM 0.125
1.25 91.4 7.7 8.47 -8.6
5 104.2 3.4 3.30 4.2
0.025 117.7 26.6 22.62 17.7
0.125 104.1 16.0 15.34 4.1
7-APB 0.125
1.25 88.1 9.4 10.68 -11.9
5 107.7 13.4 12.42 7.7
0.025 258.0 163.1 63.20 | 158.0
7-APDB 0.125
0.125 104.9 17.6 16.80 4.9




1.25 110.0 175 15.95 10.0
5 112.0 15.1 13.48 12.0
0.025 106.8 12.7 11.86 6.8
A-796260 0.125 101.1 53 5.27 11 0.025
1.25 86.8 9.5 10.97 -13.2
0.025 97.5 10.9 11.15 -2.5
A-834735 0.125 106.2 8.3 7.78 6.2 0.025
1.25 1135 5.4 4.73 13.5
0.025 102.9 11.8 11.46 29
A-836339 0.125 114.4 7.9 6.89 14.4 0.025
1.25 97.0 9.3 9.61 -3.0
0.025 111.0 12.8 11.58 11.0
AB-001 0.125 114.2 4.2 3.68 14.2 0.025
1.25 118.4 6.0 511 18.4
0.025 101.6 13.7 13.50 1.6
AB005 0.125 103.4 12.0 11.60 3.4 0.025
1.25 87.2 10.4 11.92 -12.8
0.025 110.7 9.3 8.44 10.7
AB-CHMINACA 0.125 111.4 43 3.86 11.4 0.025
1.25 113.8 9.1 797 13.8
0.025 141.1 51.2 36.28 411
AB-FUBINACA 0.125 104.9 15.5 14.75 4.9 0.125
1.25 105.5 7.5 7.08 55
0.025 104.9 7.0 6.69 4.9
AB-FUBINACA 2-FLUOROBENZYL ISOMER 0.125 110.3 7.9 7.15 10.3 0.025
1.25 104.4 11.9 11.38 44
0.025 99.8 11.0 11.00 -0.2
AB-FUBINACA 3-FLUOROBENZYL ISOMER 0.125 107.7 9.5 8.84 77 0.025
1.25 99.5 12.8 12.88 -0.5
0.025 100.5 8.1 8.06 0.5
AB-PINACA 0.125 114.4 111 9.70 14.4 0.025
1.25 110.2 7.5 6.78 10.2
0.025 1111 12.2 10.94 111
ADB-FUBINACA 0.125 112.4 11.6 10.35 12.4 0.025
1.25 107.3 4.8 4.45 7.3
0.025 107.8 51 4.75 7.8
ADB-PINACA 0.125 107.2 6.4 593 7.2 0.025
1.25 100.5 15.2 15.17 0.5
0.025 107.4 13.2 12.25 7.4
ADB-PINACA ISOMER_1 0.125 101.5 19.8 19.48 15 0.025
1.25 102.4 10.8 10.59 24
0.025 109.4 13.9 12.67 9.4
ADB-PINACA ISOMER_2 0.125 99.4 16.4 16.49 -0.6 0.025
1.25 103.4 12.8 12.40 34
0.025 88.3 7.1 8.00 -11.8
ADB-PINACA ISOMER_3 0.025
0.125 99.6 135 13.56 -0.4




1.25 100.0 53 5.29 0.0
0.025 101.3 6.5 6.46 13
ADB-PINACA ISOMER_4 0.125 105.3 5.8 5.52 5.3 0.025
1.25 94.8 9.0 9.44 -5.2
0.025 91.1 10.7 11.77 -8.9
0.125 94.3 8.4 8.96 -5.7
AH-7921 0.125
1.25 90.4 4.5 4.94 -9.6
5 103.4 14.4 13.97 34
0.025 96.9 16.9 17.41 -3.1
AKB48_N-(4-FLUOROBENZYL)_ANALOG 0.125 1117 9.0 8.07 117 0.025
1.25 181.7 22.9 12.58 81.7
0.025 86.5 36.8 42.52 -135
0.125 104.5 9.1 8.69 4.5
ALFA-ETHYLAMINOPENTIOPHENONE 0.125
1.25 101.0 6.3 6.29 1.0
5 102.7 6.7 6.54 2.7
0.025 109.8 11.3 10.29 9.8
0.125 102.5 11.6 11.27 2.5
ALFA-PROPYLAMINOPENTIOPHENONE 0.125
1.25 116.0 6.6 5.68 16.0
5 117.7 13.2 11.25 17.7
0.125 101.0 20.0 19.80 1.0
ALLYLESCALINE 1.25 99.1 9.9 10.00 -0.9 0.125
5 116.4 8.9 7.68 16.4
0.025 86.6 18.8 21.71 -134
0.125 98.0 11.6 11.86 -2.0
ALPHA-DIMETHYLAMINOPENTIOPHENONE 0.125
1.25 95.7 6.7 7.02 -4.3
5 110.1 16.3 14.78 10.1
0.025 91.5 36.0 39.31 -8.5
0.125 116.6 14.9 12.75 16.6
ALPHA-ETHYLAMINOHEXANOPHENONE 0.125
1.25 104.6 15.6 14.90 4.6
5 95.9 14.3 14.91 -4.1
0.025 105.7 44.2 41.84 5.7
0.125 95.6 19.1 19.95 -4.4
ALPHA-ETHYLTRYPTAMINE 0.125
1.25 116.8 15.6 13.37 16.8
5 117.3 17.2 14.65 17.3
1.25 1145 9.1 7.99 14.5
ALPHA-METHYLTRYPTAMINE 1.25
5 119.0 16.2 13.59 19.0
0.025 101.8 15.9 15.63 1.7
0.125 119.5 9.3 7.78 19.5
ALPHA-PHP 0.125
1.25 105.4 9.2 8.74 54
5 107.0 111 10.39 7.0
0.025 102.3 20.9 20.46 2.3
0.125 118.5 49 4.14 18.5
ALPHA-PHTALIMIDOPROPIOPHENONE 0.125
1.25 105.0 9.8 9.30 5.0
5 112.9 14.9 13.20 12.9
0.025 118.1 224 18.97 18.1
ALPHA-PIPBP 0.125
0.125 104.1 111 10.70 41




1.25 101.1 4.0 401 11
5 108.5 11.6 10.67 8.5
0.025 109.9 14.9 13.51 9.9
0.125 95.3 12.1 12.66 -4.8
ALPHA-PPP 0.125
1.25 93.9 75 7.98 -6.1
5 98.4 5.1 5.17 -1.6
0.025 122.7 17.8 14.53 22.7
0.125 97.5 111 11.34 -2.5
ALPHA-PVP 0.125
1.25 90.8 9.4 10.32 -9.2
5 90.0 10.7 11.91 -10.0
0.025 112.6 20.3 18.04 12.6
0.125 110.9 6.3 571 10.9
ALPHA-PVT 0.125
1.25 93.5 14.0 14.95 -6.5
5 116.1 15.5 13.36 16.1
0.025 102.9 115 11.17 2.9
0.125 94.7 10.6 11.22 -5.3
ALPHA-PYRROLIDINOBUTHIOPHENONE 0.125
1.25 98.0 4.8 4.92 -2.0
5 105.9 11.9 11.23 5.9
0.025 105.3 14.9 14.14 53
0.125 87.7 7.0 8.03 -12.3
ALPRAZOLAM 0.125
1.25 94.2 117 12.37 -5.8
5 119.8 12.1 10.07 19.8
0.025 98.7 15.1 15.34 -1.3
AM1220 0.125 94.9 8.7 9.16 -5.1 0.025
1.25 92.5 6.1 6.61 -1.5
0.025 99.1 12,5 12.65 -1.0
AM-1248 0.125 112.4 4.0 3.59 12.4 0.025
1.25 112.2 9.8 8.70 12.2
0.025 116.4 7.9 6.75 16.4
AM-2201 0.125 110.1 3.8 3.43 10.1 0.025
1.25 108.4 10.2 9.42 8.4
0.025 96.9 15.8 16.31 -3.1
AM2201 8-QUINOLINYL CARBOXAMIDE 0.125 94.8 10.9 11.49 -5.2 0.025
1.25 116.4 19.3 16.54 16.4
0.025 105.6 12.2 11.56 5.6
AM2201 BENZIMIDAZOLE ANALOG 0.125 108.6 6.0 5.57 8.6 0.025
1.25 109.3 9.7 8.88 9.3
0.025 1111 9.1 8.20 111
AM2232 0.125 100.4 7.9 7.88 0.4 0.025
1.25 103.4 10.1 9.79 3.4
0.025 103.1 18.6 18.04 3.1
0.125 102.8 7.6 7.43 2.8
AMITRIPTYLINE 0.125
1.25 92.3 8.4 9.06 -1.7
5 105.3 10.6 10.05 53
0.025 101.1 14.9 14.75 11
AMPHETAMINE 0.125
0.125 113.1 16.5 14.62 131




1.25 89.7 11.6 12.93 -10.3
5 104.3 9.2 8.82 4.3
0.025 152.5 325 21.32 52.5
0.125 119.9 13.0 10.86 19.9
ATENOLOL 0.125
1.25 1144 12.0 10.48 14.4
5 120.0 13.4 11.20 20.0
0.025 138.0 12.6 9.15 38.0
0.125 103.6 16.8 16.20 3.6
AZACYCLONOL 0.125
1.25 111.8 12.2 10.92 11.8
5 93.0 10.4 11.13 -1.0
0.025 101.0 117 11.60 1.0
BB-22 0.125 112.1 8.0 7.15 12.1 0.025
1.25 107.6 6.4 5901 7.6
0.125 100.1 14.1 14.12 0.1
BDB 1.25 104.0 111 10.64 4.0 0.125
5 102.9 17.4 16.94 2.9
0.025 109.7 10.7 9.78 9.7
0.125 99.7 9.4 9.46 -0.3
BENOCYCLIDINE 0.125
1.25 94.7 10.7 11.34 -5.3
5 110.5 8.5 7.73 10.5
0.025 106.2 9.5 8.96 6.2
0.125 96.0 5.8 6.09 -4.0
BENZEDRONE 0.125
1.25 94.0 7.0 7.45 -6.0
5 108.8 14.3 13.14 8.8
0.025 129.4 72.2 55.78 29.4
0.125 102.1 10.0 9.76 2.1
BENZOCAINE 0.125
1.25 109.5 18.5 16.93 9.5
5 117.3 9.2 7.85 17.3
0.025 107.8 17.6 16.32 7.8
0.125 101.3 13.8 13.65 13
BENZOYLECGONINE 0.025
1.25 89.4 9.3 10.45 -10.6
5 109.4 19.3 17.61 9.4
0.025 101.2 9.3 9.20 1.2
0.125 93.5 54 5.79 -6.5
BENZYDAMINE 0.125
1.25 93.8 8.3 8.80 -6.2
5 99.0 10.6 10.70 -1.0
0.025 117.5 6.4 5.42 17.5
0.125 101.2 5.3 5.20 1.2
bk-MDA 0.125
1.25 97.4 12.2 12.51 -2.6
5 112.1 9.9 8.80 12.1
0.025 171.2 60.0 35.05 71.2
0.125 114.1 20.4 17.88 141
BMPEA 0.125
1.25 113.9 111 9.72 13.9
5 105.2 10.5 10.01 52
0.025 83.5 15.7 18.81 -16.5
BROMO-DRAGON-FLY 0.125
0.125 95.6 17.4 18.24 -4.4




1.25 84.9 10.0 1177 -15.1
5 106.4 10.8 10.12 6.4
0.025 94.8 23.6 24.88 -5.2
0.125 106.3 9.5 8.97 6.3
BUPRENORPHINE 0.125
1.25 80.3 7.2 8.92 -19.7
5 98.3 13.4 13.62 -1.7
0.025 117.4 37.7 32.09 17.4
0.125 113.2 16.8 14.85 13.2
BUPROPION 0.125
1.25 107.8 4.2 3.94 7.8
5 112.0 24 2.15 12.0
0.025 105.7 23.5 22.21 5.7
0.125 101.1 13.8 13.62 11
BUTYLONE (bk-MBDB) 0.125
1.25 98.5 9.2 9.39 -15
5 115.2 19.8 17.20 15.2
0.025 106.1 17.9 16.86 6.1
0.125 102.1 19.9 19.54 2.1
CAMFETAMINE 0.125
1.25 116.8 22.0 18.80 16.8
5 108.6 9.3 8.53 8.6
0.025 40.9 13.8 33.78 -59.1
CANNABIDIOL 0.125 95.8 14.1 14.76 -4.2 0.125
1.25 115.3 10.9 9.42 153
0.025 97.1 6.8 6.98 -2.9
0.125 110.2 5.3 4.77 10.2
CARBAMAZEPINE 0.125
1.25 103.2 15.7 15.22 3.2
5 103.1 8.6 8.31 3.1
0.125 98.4 115 11.64 -1.6
CATHINE 1.25 105.6 6.2 5.88 5.6 0.125
5 110.9 6.7 6.01 10.9
0.025 142.9 30.4 21.26 429
0.125 108.6 49 451 8.6
CATHINONE 0.125
1.25 102.3 11.6 11.31 2.3
5 108.8 6.0 5.53 8.8
0.025 106.0 5.4 513 6.0
CB-13 0.125 109.6 4.5 4.08 9.6 0.025
1.25 118.2 7.3 6.20 18.2
0.025 104.2 14.3 13.72 41
CBL-018 0.125 97.3 4.8 491 -2.7 0.025
1.25 110.1 9.5 8.61 10.1
0.025 122.6 10.1 8.28 22.6
0.125 114.0 5.6 4.88 14.0
Cl2201 0.125
1.25 117.8 13.0 11.02 17.8
5 155.2 25.9 16.69 55.2
0.025 131.3 14.3 10.93 31.3
0.125 105.6 15.2 14.42 5.6
CLOBAZAM 0.125
1.25 108.7 6.3 5.80 8.7
5 113.7 15.0 13.23 13.7




0.025 1115 8.1 7.24 115
0.125 110.1 7.3 6.60 10.1
CLOMIPRAMINE 0.125
1.25 81.8 10.3 12.60 -18.2
5 114.8 11.7 10.17 14.8
0.025 95.2 8.4 8.83 -4.8
0.125 101.9 14.3 13.99 1.9
CLONAZEPAM 0.125
1.25 107.3 7.8 7.25 7.3
5 117.5 7.9 6.73 17.5
0.025 102.3 15.0 14.69 23
0.125 91.6 3.7 4.03 -8.4
COCAETHYLENE 0.025
1.25 109.1 7.7 7.10 9.1
5 115.2 13.9 12.08 15.2
0.025 96.9 19.3 19.91 -3.1
0.125 109.0 17.6 16.12 9.0
COCAINE 0.125
1.25 104.5 10.1 9.68 45
5 110.4 12.8 11.57 10.4
0.025 125.2 24.2 19.37 25.2
0.125 103.3 10.6 10.29 3.3
CODEINE 0.125
1.25 103.8 77 7.42 3.8
5 1115 6.8 6.13 115
0.025 98.8 6.8 6.88 -1.2
CUMYL-PICA 0.125 108.7 51 4.68 8.7 0.025
1.25 117.3 10.7 9.09 17.3
0.025 112.3 17.0 15.16 12.3
0.125 110.7 7.9 7.15 10.7
D2PM 0.125
1.25 108.4 9.5 8.79 8.4
5 113.3 14.7 13.00 133
0.125 101.1 8.4 8.33 11
DEMOXEPAM 1.25 99.0 11.8 11.89 -1.0 0.125
5 118.3 12.3 10.39 18.3
0.125 89.5 17.3 19.38 -10.5
DESALKYLFLURAZEPAM 1.25 99.3 8.7 8.80 -0.7 0.125
5 98.4 7.2 7.30 -1.6
0.025 104.6 14.4 13.80 4.6
0.125 91.7 14.5 15.78 -8.3
DESCHLOROETIZOLAM 0.125
1.25 102.2 75 7.35 2.2
5 105.9 15.0 14.12 5.9
0.025 116.1 14.4 12.41 16.1
0.125 109.1 135 12.38 9.1
DESCHLORO-N-ETHYL-KETAMINE 0.125
1.25 101.8 9.8 9.65 1.8
5 112.6 12.8 11.42 12.6
0.025 93.8 9.2 9.83 -6.3
0.125 1175 8.7 7.44 175
DESIPRAMINE 0.125
1.25 94.4 10.1 10.67 -5.6
5 115.0 11.3 9.85 15.0
DESMETHYLDIAZEPAM (NORDIAZEPAM) 0.025 46.9 23.9 50.94 -53.1 | 0.125




0.125 98.3 13.2 13.39 -1.7
1.25 109.8 12.7 11.57 9.8
5 113.7 6.7 5.85 13.7
0.025 91.4 17.3 18.94 -8.6
0.125 82.9 4.6 5.49 -17.1
DESMETHYLFLUNITRAZEPAM 0.125
1.25 80.8 8.0 9.90 -19.2
5 80.7 3.9 4.87 -19.3
0.025 131.1 234 17.89 31.1
0.125 95.0 8.9 9.39 -5.0
DESOMORPHINE 0.125
1.25 101.4 135 13.31 14
5 106.4 12.8 12.04 6.4
0.025 125.5 15.6 12.41 25.5
0.125 94.0 8.6 9.18 -6.0
DESOXY-D2PM 0.125
1.25 94.4 115 12.15 -5.6
5 100.6 13.9 13.85 0.6
0.025 99.8 12.1 12.14 -0.2
0.125 91.2 6.6 7.23 -8.8
DESOXYPIPRADROL (2-DPMP) 0.125
1.25 115.1 177 6.72 151
5 119.9 10.5 8.73 19.9
0.025 101.0 22.8 22.53 1.0
0.125 95.0 9.8 10.32 -5.0
DEXTROMETHORPHAN 0.125
1.25 105.0 9.9 9.44 5.0
5 115.6 4.0 3.49 15.6
0.025 94.0 8.2 8.69 -6.0
0.125 88.3 7.0 7.96 -11.8
DIAZEPAM 0.125
1.25 101.6 9.1 8.91 1.6
5 110.4 10.6 9.58 10.4
0.025 79.9 30.2 37.77 -20.1
0.125 89.9 10.3 11.48 -10.1
DICLAZEPAM 0.125
1.25 109.9 117 10.65 9.9
5 118.5 6.6 5.53 18.5
0.025 120.3 13.0 10.84 20.3
0.125 97.5 8.7 8.91 -2.5
DICLOFENSINE 0.125
1.25 94.5 8.6 9.06 -5.5
5 118.6 10.3 8.65 18.6
0.025 131.1 57.2 43.61 311
0.125 103.5 6.3 6.09 35
DIETHYLCATHINONE (AMFEPRAMONE) 0.125
1.25 109.9 6.5 5.89 9.9
5 1141 12,5 10.98 14.1
0.025 116.9 23.2 19.87 16.9
0.125 107.0 5.0 471 7.0
DIHYDROCODEINE 0.125
1.25 119.0 10.4 8.75 19.0
5 117.1 7.9 6.74 17.1
0.025 110.7 8.5 7.68 10.7
DIMETHOCAINE 0.125 101.5 8.8 8.71 15 0.125
1.25 109.5 6.4 5.81 9.5




5 119.4 14.6 12.20 19.4
0.025 111.0 22.8 20.58 11.0
0.125 93.8 8.3 8.79 -6.2
DIMETHYLONE (bk-MDDMA) 0.125
1.25 98.9 14.1 14.26 -11
5 99.7 7.9 7.90 -0.3
0.025 100.0 17.6 17.56 0.0
0.125 102.9 8.7 8.48 29
DIPHENHYDRAMINE 0.125
1.25 100.2 8.8 8.80 0.2
5 106.1 6.5 6.14 6.1
0.025 107.2 13.4 12.47 7.1
0.125 105.7 7.1 6.71 5.7
DIPHENIDINE 0.125
1.25 94.2 8.6 9.14 -5.8
5 111.6 11.2 10.07 11.6
0.125 131.7 101.5 77.07 31.7
DiPT 1.25 112.2 6.9 6.15 12.2 1.25
5 119.1 9.5 797 19.1
0.025 95.6 22.8 23.80 -4.4
0.125 100.7 9.8 9.71 0.7
DL-4662 0.125
1.25 107.5 13.4 12.48 7.5
5 104.5 10.4 9.99 4.5
0.025 103.2 311 30.17 3.2
0.125 95.4 11.7 12.26 -4.6
DOl 0.125
1.25 118.7 17.2 14.45 18.7
5 117.0 4.1 3.53 17.0
0.025 107.9 18.1 16.81 7.9
0.125 103.9 7.2 6.92 3.9
DOTHIEPIN 0.125
1.25 88.5 8.4 9.52 -11.5
5 101.8 13.7 13.45 1.8
0.025 114.6 19.2 16.72 14.6
0.125 111.3 11.3 10.15 113
DOXEPIN 0.125
1.25 100.2 12.6 12.56 0.2
5 112.0 8.2 7.33 12.0
0.025 40.6 46.2 11381 | -59.4
0.125 53.2 253 47.46 -46.8
DOXYLAMINE 1.25
1.25 100.3 8.8 8.82 0.3
5 119.8 4.0 3.37 19.8
0.025 113.2 9.6 8.52 13.2
EAM-2201 0.125 116.3 7.6 6.57 16.3 0.025
1.25 118.8 21.2 17.84 18.8
0.025 98.0 11.9 12.14 -2.0
0.125 106.8 7.9 7.39 6.8
EDDP 0.025
1.25 91.7 6.6 7.18 -8.3
5 100.9 74 7.36 0.9
0.025 98.3 18.3 18.63 -1.7
EG-2201 0.125 97.8 145 14.78 -2.2 0.025
1.25 105.9 8.6 8.10 5.9




0.025 115.6 5.7 4.94 15.6
0.125 99.1 6.6 6.67 -0.9
ERGOMETRINE 0.125
1.25 89.1 15.4 17.24 -10.9
5 94.6 5.9 6.23 -5.4
0.025 103.9 32.8 31.57 3.9
0.125 112.7 11.3 10.04 12.7
ESTAZOLAM 0.125
1.25 102.0 19.3 18.89 2.0
5 119.7 3.1 2.56 19.7
0.025 96.3 10.0 10.41 -3.8
0.125 109.8 10.6 9.63 9.8
ETAQUALONE 0.125
1.25 119.8 5.6 4.63 19.8
5 118.7 8.8 7.38 18.7
0.125 95.0 17.7 18.58 -5.0
ETHCATHINONE METABOLITE 1.25 106.8 16.7 15.60 6.8 0.125
5 114.3 8.8 7.74 14.3
0.025 80.1 22.1 27.58 -19.9
0.125 94.6 5.6 5901 -5.4
ETHYLONE (bk-MDEA) 0.125
1.25 97.1 9.1 9.34 -2.9
5 106.6 12.6 11.83 6.6
0.025 112.3 14.2 12.68 12.3
0.125 93.9 54 573 -6.1
ETHYLPHENIDATE 0.125
1.25 100.1 12.6 12.54 0.1
5 96.4 9.1 9.40 -3.6
0.025 92.2 16.6 18.00 -7.8
0.125 100.3 11.3 11.22 0.3
ETIZOLAM 0.125
1.25 108.1 19.2 17.77 8.1
5 118.9 6.3 5.32 18.9
0.025 101.3 13.6 13.39 13
0.125 110.9 11.6 10.50 10.9
EUTYLONE (bk-EBDB) 0.125
1.25 109.1 153 14.02 9.1
5 112.2 11.0 9.82 12.2
0.025 80.9 29.1 35.99 -19.1
FDU-PB-22 0.125 99.1 74 751 -0.9 0.125
1.25 115.6 7.8 6.79 15.6
0.025 1114 23.0 20.66 11.4
0.125 115.8 9.8 8.51 15.8
FENFLURAMINE 0.125
1.25 100.7 13.0 12.89 0.7
5 118.0 22.9 19.39 18.0
0.025 102.4 22.6 22.05 24
0.125 111.8 12.0 10.70 11.8
FENTANYL 0.125
1.25 94.8 7.0 7.35 -5.2
5 103.7 19.7 19.00 3.7
0.025 104.9 28.3 26.99 4.8
0.125 93.6 115 12.28 -6.4
FLUBROMAZEPAM 0.125
1.25 95.9 8.0 8.31 -4.1
5 107.2 11.9 11.11 7.2




0.025 106.0 26.9 25.35 6.0
0.125 87.5 11.9 13.63 -12.5
FLUDIAZEPAM 0.125
1.25 102.8 2.3 2.19 2.8
5 115.7 9.8 8.51 15.7
0.025 101.1 10.8 10.65 11
0.125 100.8 2.7 2.67 0.8
FLUMAZENIL 0.125
1.25 101.8 10.3 10.16 1.8
5 115.2 16.0 13.90 15.2
0.025 95.5 14.9 15.58 -4.5
0.125 103.3 9.8 9.51 3.3
FLUNITRAZEPAM 0.125
1.25 103.8 7.0 6.77 3.8
5 118.8 12.0 10.14 18.8
0.025 111.9 14.3 12.75 11.9
0.125 94.8 6.7 7.05 -5.2
FLUOXETINE 0.125
1.25 102.5 8.4 8.21 25
5 118.0 12.3 10.44 18.0
0.025 108.0 12.7 11.81 7.9
0.125 100.4 6.3 6.24 0.4
FLURAZEPAM 0.125
1.25 91.3 8.2 8.97 -8.7
5 103.8 10.7 10.34 3.8
0.025 100.3 6.3 6.28 0.3
FUB-144 0.125 101.8 13.8 13.58 1.8 0.025
1.25 116.2 16.0 13.78 16.2
0.025 105.8 3.3 3.16 5.8
FUB-JWH-018 0.125 103.8 8.5 8.22 3.8 0.025
1.25 109.8 21.7 19.76 9.8
0.025 109.4 14.8 13.54 9.4
FUB-NPB-22 0.125 108.2 8.6 7.94 8.2 0.025
1.25 102.0 175 17.20 2.0
0.025 239.2 151.8 63.45 | 139.2
FUB-PB-22 0.125 146.1 118.4 81.04 46.1 -
1.25 116.6 19.0 16.28 16.6
0.025 83.4 14.6 17.49 -16.6
0.125 104.9 14.1 13.44 4.9
FURANYLFENTANYL (Fu-F) 0.125
1.25 107.3 15.8 14.72 7.3
5 114.7 10.3 8.94 14.7
0.025 82.1 19.7 24.01 -17.9
0.125 100.8 8.3 8.28 0.8
HARMALINE 0.125
1.25 89.8 9.7 10.77 -10.2
5 97.0 12.5 12.90 -3.0
0.025 1415 30.8 21.75 415
0.125 92.1 18.4 20.03 -7.9
HARMINE 0.125
1.25 94.4 9.4 9.92 -5.6
5 107.8 7.5 6.99 7.8
0.025 84.6 9.1 10.80 -155
HU-210 0.025
0.125 115.6 18.6 16.09 15.6




1.25 118.8 53 4.42 18.8
0.025 136.8 25.6 18.68 36.8
0.125 103.3 135 13.11 3.3
HYDROCODONE 0.125
1.25 100.5 10.2 10.15 0.5
5 103.4 11.3 10.90 34
0.125 65.0 26.4 40.69 -35.0
IBOGAINE 1.25 97.4 12.9 13.23 -2.6 1.25
5 118.0 6.6 5.62 18.0
0.025 102.9 13.9 13.54 29
0.125 114.9 10.9 9.45 14.9
IMIPRAMINE 0.125
1.25 90.6 6.3 6.92 9.4
5 115.6 10.0 8.62 15.6
0.025 103.1 52.7 51.12 3.1
0.125 94.0 14.4 15.28 -6.0
ISOPENTEDRONE 0.125
1.25 95.7 9.5 9.88 -4.3
5 106.6 5.0 4.70 6.6
0.025 97.7 17.4 17.83 -2.3
JWH 018 BENZIMIDAZOLE ANALOG 0.125 98.5 14.4 14.64 -15 0.025
1.25 106.3 14.2 13.39 6.3
0.025 1111 9.9 8.92 111
JWH-011 0.125 110.3 9.5 8.58 10.3 0.025
1.25 116.7 2.9 2.49 16.7
0.025 116.8 6.0 5.16 16.8
JWH-016 0.125 103.9 5.8 5.55 3.9 0.025
1.25 118.5 7.5 6.30 18.5
0.025 98.7 10.4 10.54 -1.3
JWH-018 0.125 98.4 4.8 4.86 -1.6 0.025
1.25 113.1 16.8 14.85 131
0.025 101.0 10.6 10.54 1.0
JWH-018 ADAMANTYL CARBOXAMIDE 0.125 115.9 9.8 8.44 15.9 0.025
1.25 117.8 9.9 8.40 17.8
0.025 100.5 10.9 10.90 0.5
JWH-020 0.125 105.4 5.6 5.27 5.4 0.025
1.25 115.6 7.8 6.79 15.6
0.025 104.7 7.6 7.22 4.7
JWH-022 0.125 109.5 6.9 6.29 9.5 0.025
1.25 114.0 9.4 8.23 14.0
0.025 91.5 9.4 10.26 -8.5
JWH-031 0.125 102.3 3.0 2.92 2.3 0.025
1.25 117.0 12.4 10.61 17.0
0.025 1115 6.9 6.14 115
JWH-071 0.125 106.4 55 521 6.4 0.025
1.25 109.8 12.7 11.57 9.8
0.025 96.6 10.6 10.93 -34
JWH-073 0.125 107.6 9.5 8.79 7.6 0.025
1.25 112.9 10.9 9.67 12.9




0.025 110.6 17.2 15.52 10.6
JWH-080 0.125 106.8 55 511 6.8 0.025
1.25 118.4 5.9 4.99 18.4
0.025 114.7 13.1 11.40 14.7
JWH-081 0.125 111.9 7.9 7.05 11.9 0.025
1.25 1131 14.8 13.08 13.1
0.025 107.8 12.3 11.37 7.8
JWH-098 0.125 105.8 8.0 7.57 5.8 0.025
1.25 114.6 75 6.53 14.6
0.025 97.5 7.1 7.24 -2.5
JWH-116 0.125 108.5 3.8 3.53 8.5 0.025
1.25 112.8 13.3 11.79 12.8
0.025 97.3 8.6 8.83 -2.7
JWH-122 0.125 104.7 6.5 6.19 4.7 0.025
1.25 115.3 10.9 9.42 153
0.025 113.4 6.3 5.58 13.4
JWH-145 0.125 108.9 6.1 5.56 8.9 0.025
1.25 110.1 17.2 15.64 10.1
0.025 105.1 8.5 8.07 51
JWH-146 0.125 108.8 45 4.14 8.8 0.025
1.25 116.2 16.2 13.98 16.2
0.025 110.3 12.1 11.00 10.3
JWH-147 0.125 105.9 9.4 8.85 5.9 0.025
1.25 116.4 15.6 13.38 16.4
0.025 110.2 12.0 10.88 10.2
JWH-149 0.125 115.9 115 9.95 15.9 0.025
1.25 116.7 12.7 10.91 16.7
0.025 100.0 9.3 9.30 0.0
JWH-167 0.125 104.9 74 7.02 4.8 0.025
1.25 112.3 9.5 8.49 12.3
0.025 97.4 4.0 4.12 -2.6
JWH-175 0.125 100.8 2.5 2.47 0.8 0.025
1.25 118.4 5.6 4.72 18.4
0.025 95.4 7.0 7.36 -4.6
JWH-182 0.125 104.3 10.3 9.88 4.3 0.025
1.25 119.9 7.3 6.07 19.9
0.025 106.2 17.6 16.62 6.2
JWH-193 0.125 106.5 8.6 8.05 6.5 0.025
1.25 109.0 11.0 10.06 9.0
0.025 88.2 8.0 9.07 -11.8
JWH-198 0.125 109.7 8.5 7.78 9.7 0.025
1.25 114.8 6.2 5.43 14.8
0.025 102.8 8.3 8.07 2.8
JWH-200 0.125 98.4 10.3 10.50 -1.6 0.025
1.25 91.7 15.7 17.09 -8.3
JWH-201 0.025 106.8 16.1 15.04 6.8 0.025




0.125 109.9 11.6 10.53 9.9
1.25 119.4 18.4 15.40 19.4
0.025 105.2 10.6 10.04 5.1
JWH-213 0.125 114.7 6.9 6.04 14.7 0.025
1.25 114.0 8.1 7.12 14.0
0.025 104.9 8.3 791 49
JWH-307 0.125 1194 7.0 5.87 19.4 0.025
1.25 116.1 11.6 10.00 16.1
0.025 105.6 3.4 3.18 5.6
JWH-309 0.125 111.4 4.8 4.33 11.4 0.025
1.25 107.3 12.2 11.34 7.3
0.025 110.1 11.3 10.25 10.1
JWH-368 0.125 106.4 9.2 8.66 6.4 0.025
1.25 110.0 17.5 15.93 10.0
0.025 101.6 5.8 5.69 1.6
JWH-369 0.125 114.2 6.3 5.50 14.2 0.025
1.25 118.4 11.9 10.04 18.4
0.025 109.0 10.4 9.54 9.0
JWH-412 0.125 114.9 6.1 5.35 14.9 0.025
1.25 119.7 20.6 17.25 19.7
0.025 107.3 17.5 16.29 7.3
JWH-424 0.125 107.4 6.1 5.72 74 0.025
1.25 1155 15.8 13.66 15.5
0.025 86.2 10.9 12.67 -13.8
0.125 114.2 12,5 10.91 14.2
KETAMINE 0.125
1.25 106.9 16.2 15.18 6.9
5 111.9 14.6 13.02 11.9
0.025 99.4 23.3 23.43 -0.6
0.125 80.1 6.2 7.72 -19.9
LAMPA 0.125
1.25 84.6 8.7 10.27 -15.4
5 99.9 5.9 5.86 -0.1
0.025 93.7 135 14.38 -6.3
0.125 114.3 7.9 6.89 14.3
LIDOCAINE 0.125
1.25 108.8 9.9 9.07 8.8
5 1141 18.1 15.87 14.1
0.125 82.0 12.8 15.66 -18.0
LOPRAZOLAM 1.25 102.1 12.3 12.02 2.1 0.125
5 104.7 9.3 8.91 4.7
0.025 145.2 67.8 46.73 452
0.125 95.7 17.1 17.90 -4.3
LORAZEPAM 0.125
1.25 93.0 8.3 8.91 -1.0
5 107.4 12.4 11.53 74
0.025 82.1 25.8 31.37 -17.9
0.125 108.7 18.7 17.18 8.7
LORMETAZEPAM 0.125
1.25 104.0 7.6 7.26 4.0
5 1135 7.8 6.85 135




0.025 101.4 31.7 31.23 14
0.125 104.9 11.2 10.71 4.9
LSD 0.125
1.25 81.3 9.6 11.75 -18.7
5 99.1 8.2 8.31 -0.9
0.025 107.8 18.1 16.83 7.8
MAM-2201 0.125 113.0 9.5 8.39 13.0 0.025
1.25 116.7 12.6 10.77 16.7
0.025 123.1 19.4 15.79 231
0.125 104.6 11.8 11.24 4.6
MAPROTILINE 0.125
1.25 90.1 8.8 9.81 -9.9
5 116.5 117 10.01 16.5
0.025 138.3 9.3 6.73 38.3
0.125 108.0 3.8 3.47 8.0
MBDB 0.125
1.25 113.6 8.4 7.39 13.6
5 114.8 13.8 12.00 14.8
0.125 98.1 17.8 18.19 -1.9
MDAT 1.25 99.9 15.4 15.40 -0.1 0.125
5 103.0 15.1 14.66 3.0
0.025 185.9 25.7 13.80 85.9
0.125 119.2 6.9 581 19.2
MDBP 0.125
1.25 91.2 131 14.38 -8.8
5 90.1 7.8 8.63 -9.9
0.025 113.1 12.6 11.15 131
0.125 104.6 6.2 5.89 4.6
MDEA 0.125
1.25 101.4 8.5 8.36 1.4
5 103.6 10.7 10.36 3.6
0.025 111.3 5.3 4.76 113
MDMB-CHMICA (MMB-CHMINACA) 0.125 114.6 55 4.82 14.6 0.025
1.25 119.4 13.0 10.88 19.4
0.025 98.7 7.0 7.09 -1.3
MDMB-CHMINACA 0.125 112.8 10.0 8.87 12.8 0.025
1.25 1175 16.9 14.34 175
0.025 113.8 18.5 16.27 13.8
0.125 104.3 12.7 12.17 4.3
MDPBP 0.125
1.25 99.5 10.3 10.32 -0.5
5 113.4 6.6 5.82 13.4
0.025 117.1 9.5 8.11 17.1
0.125 94.0 10.3 10.95 -6.0
MECLONAZEPAM 0.125
1.25 104.4 8.8 8.43 44
5 119.1 5.8 4.87 19.1
0.025 83.2 20.6 24.82 -16.8
0.125 82.8 4.8 574 -17.2
MEDAZEPAM 0.125
1.25 88.7 3.6 4.02 -11.3
5 116.2 15.7 13.50 16.2
1.25 105.0 12.0 11.46 5.0
MEMANITINE 1.25
5 108.4 17.6 16.20 8.4




0.025 107.9 24.6 22.77 7.9
0.125 92.7 17.6 19.03 -7.3
MEPERIDINE 0.125
1.25 101.8 11.6 11.35 1.8
5 117.2 15.0 12.82 17.2
0.025 73.7 24.0 32.58 -26.3
0.125 96.6 9.9 10.22 -3.4
MEPHTETRAMINE (MTTA) 0.125
1.25 86.4 3.8 4.40 -13.6
5 99.4 9.8 9.82 -0.6
0.025 88.0 11.8 13.46 -12.1
MEPIRAPIM 0.125 102.9 7.8 7.54 2.9 0.025
1.25 93.7 6.4 6.83 -6.3
0.025 82.9 69.4 83.76 -17.1
0.125 114.4 11.6 10.12 14.4
MEPROBAMATE 0.125
1.25 82.2 11.7 14.29 -17.8
5 94.0 9.5 10.12 -6.0
0.025 1212.9 631.2 52.04 |[11129
0.125 294.9 103.1 3495 | 194.9
MESCALINE 1.25
1.25 99.8 13.2 13.25 -0.2
5 96.3 8.4 8.71 -3.7
0.025 109.9 12.1 11.02 9.9
0.125 107.8 9.6 8.90 7.8
METHADONE 0.125
1.25 101.5 7.2 7.10 15
5 116.9 6.0 5.17 16.9
0.025 149.1 69.8 46.80 491
0.125 98.9 15.8 16.00 -11
METHAMPHETAMINE 0.125
1.25 87.4 14.1 16.11 -12.6
5 103.9 12.9 12.45 3.9
0.025 101.5 15.9 15.64 15
0.125 109.1 7.8 7.12 9.1
METHANDIENONE 0.125
1.25 104.0 12.3 11.81 4.0
5 110.0 10.9 9.94 10.0
0.025 100.7 24.8 24.58 0.7
0.125 119.5 43 3.60 19.5
METHAQUALONE 0.125
1.25 103.8 11.6 11.18 3.8
5 96.3 43 4.42 -3.7
0.025 109.5 19.8 18.06 9.5
0.125 97.6 6.5 6.68 -2.4
METHCATHINONE 0.125
1.25 95.0 5.7 6.03 -5.0
5 106.0 10.9 10.32 6.0
0.025 88.2 6.7 7.64 -11.8
0.125 101.8 9.3 9.09 1.8
METHEDRONE (bk-PMMA) 0.125
1.25 113.8 10.6 9.33 13.8
5 108.7 10.7 9.80 8.7
0.125 92.5 17.0 18.37 -1.5
METHOHEXITAL 1.25 96.6 11.8 12.25 -34 0.125
5 1145 9.3 8.16 14.5




0.025 90.7 30.5 33.66 -9.4
0.125 109.8 16.4 14.91 9.8
METHOXETAMINE 0.125
1.25 113.4 8.6 7.57 13.4
5 118.7 7.7 6.53 18.7
0.025 77.4 38.6 49.93 -22.7
0.125 91.2 8.4 9.19 -8.8
METHOXPHENIDINE 0.125
1.25 99.5 11.7 11.73 -0.5
5 1143 10.1 8.79 14.3
0.025 286.6 231.6 80.83 | 186.6
0.125 1145 13.8 12.01 145
METHYLHEXANAMINE 0.125
1.25 99.2 10.1 10.22 -0.8
5 111.8 17.9 16.01 11.8
0.025 105.7 6.5 6.15 5.7
0.125 98.7 8.1 8.20 -1.3
METHYLONE (bk-MDMA) 0.125
1.25 97.9 8.6 8.81 -2.1
5 99.7 11.0 11.06 -0.3
0.025 110.4 10.7 9.66 10.4
0.125 114.1 19.8 17.38 141
METHYLPHENIDATE 0.125
1.25 94.9 12.2 12.84 -5.1
5 99.3 3.6 3.63 -0.7
0.025 89.8 11.9 13.29 -10.2
0.125 102.6 13.4 13.04 2.6
MEXEDRONE 0.125
1.25 102.1 55 5.35 2.1
5 114.2 10.1 8.82 14.2
0.025 85.3 10.4 12.18 -14.8
0.125 90.9 9.1 10.05 9.1
MIANSERIN 0.125
1.25 84.2 6.0 7.10 -15.8
5 103.7 10.8 10.38 3.7
0.025 108.3 12.0 11.10 8.3
0.125 96.2 8.3 8.62 -3.8
MIDAZOLAM 0.125
1.25 81.2 2.2 2.66 -18.8
5 102.3 6.6 6.48 2.3
0.025 82.3 20.5 24.96 -17.7
0.125 93.4 13.0 13.90 -6.6
MITRAGYNINE 0.125
1.25 100.6 6.6 6.54 0.6
5 114.9 9.2 8.05 14.9
0.125 105.2 8.3 7.90 5.2
MMAI 1.25 93.0 11.9 12.82 -7.0 0.125
5 100.6 12.0 11.93 0.6
0.025 104.9 6.1 5.85 4.9
MMBO018 0.125 105.9 8.9 8.42 5.9 0.025
1.25 117.2 9.9 8.45 17.2
0.025 107.0 49 4.60 7.0
MMB2201 0.125 108.2 53 4.87 8.2 0.025
1.25 110.4 11.8 10.68 10.4
MN-18 0.025 100.1 12.3 12.26 0.1 0.025




0.125 102.7 11.2 10.87 2.7
1.25 113.5 7.0 6.14 135
0.025 100.2 175 17.44 0.1
MN-25 0.125 98.1 9.5 9.68 -1.9 0.025
1.25 105.5 7.3 6.90 55
0.025 99.3 7.9 7.99 -0.7
MN-25-2-METHYL DERIVATIVE 0.125 105.7 6.5 6.10 5.7 0.025
1.25 104.2 8.8 8.46 4.2
0.025 113.2 11.9 10.54 13.2
MO-CHMINACA 0.125 1155 8.9 7.68 155 0.025
1.25 116.9 11.4 9.71 16.9
0.025 142.7 12.2 8.55 42.7
0.125 111.0 6.1 5.50 11.0
MORPHINE 0.125
1.25 114.9 49 4.30 14.9
5 119.7 3.8 3.15 19.7
0.025 93.7 18.5 19.77 -6.3
0.125 91.6 52 5.62 -8.4
MT-45 0.125
1.25 114.6 9.8 8.54 14.6
5 119.0 16.2 13.62 19.0
0.025 155.6 15.8 10.18 55.6
0.125 109.1 51 4.65 9.1
N-(3-METHYLBENZYL)PIPERAZINE 0.125
1.25 82.6 1.9 2.30 -17.4
5 96.7 15.1 15.58 -3.3
0.025 105.3 14.8 14.04 5.3
0.125 104.0 10.1 9.73 4.0
N.N-DIETHYLPHENETHYLAMINE 0.125
1.25 93.6 6.2 6.63 -6.4
5 105.4 6.1 5.75 54
0.025 102.5 11.9 11.64 2.5
0.125 107.9 14.2 13.18 7.9
N.N-DIMETHYLPENTYLONE (bk-DMBDP) 0.125
1.25 95.5 12.2 12.76 -4.5
5 112.4 10.5 9.37 12.4
0.125 101.6 19.2 18.85 1.6
N.N-DMT 1.25 96.6 131 13.54 -3.4 0.125
5 104.7 9.0 8.63 4.7
0.025 123.2 19.7 16.00 23.2
0.125 91.5 6.3 6.87 -8.5
N-ACETYL-3.4-MDMC 0.125
1.25 101.0 9.9 9.84 1.0
5 110.3 15.8 14.29 10.3
0.025 110.0 13.9 12.67 10.0
0.125 112.5 6.4 5.66 125
NAPHYRONE 0.125
1.25 101.6 4.8 4.77 1.6
5 107.3 3.9 3.64 7.3
0.025 99.1 14.4 14.56 -0.9
0.125 106.4 8.0 7.51 6.4
NAPHYRONE-1-NAPHTYL ISOMER 0.125
1.25 99.8 9.4 9.45 -0.2
5 118.2 13.2 11.18 18.2




0.025 75.0 6.8 9.11 -25.0
0.125 96.4 12.2 12.71 -3.6
N-BENZYLNORBUTYLONE 0.125
1.25 90.9 10.8 11.91 9.1
5 97.6 12.5 12.85 -2.4
0.025 98.6 18.0 18.30 -1.5
0.125 107.0 13.6 12.75 6.9
N-ETHYL-4-METHOXYAMPHETAMNE 0.125
1.25 105.3 8.8 8.31 53
5 1121 10.3 9.19 12.1
0.025 96.9 19.6 20.25 -3.1
0.125 103.8 8.5 8.21 3.8
N-ETHYLBUPHEDRONE 0.125
1.25 104.6 8.8 8.38 4.6
5 113.9 11.9 10.46 13.9
0.025 96.6 27.8 28.76 -34
0.125 97.6 9.1 9.37 -2.4
N-ETHYL-N-METHYLCATHINONE 0.125
1.25 98.6 9.8 9.95 -1.4
5 106.7 15.2 14.22 6.7
0.025 82.7 12.2 14.75 -17.3
0.125 89.9 7.1 7.93 -10.1
N-ETHYLNORDAZEPAM 0.125
1.25 89.2 6.9 7.75 -10.8
5 96.5 9.1 9.45 -3.5
0.025 107.8 25.2 23.42 7.8
0.125 110.4 19.8 17.94 10.4
N-ETHYLNORKETAMINE 0.125
1.25 114.9 10.5 9.15 14.9
5 114.7 6.0 5.27 14.7
0.025 91.5 12.9 14.13 -8.5
0.125 95.6 13.6 14.19 -4.4
N-ETHYLOXAZEPAM 0.125
1.25 103.3 8.1 7.82 3.3
5 1175 7.5 6.40 175
0.025 113.2 12.2 10.82 13.2
0.125 109.1 10.9 9.95 9.1
N-ETHYLPENTYLONE 0.125
1.25 91.8 10.6 11.55 -8.2
5 105.3 111 10.53 53
0.025 107.9 10.6 9.84 79
0.125 98.8 8.1 8.20 -1.2
NIMETAZEPAM 0.125
1.25 102.1 9.2 9.02 2.1
5 108.3 13.6 12.59 8.3
0.025 101.5 14.2 14.01 15
0.125 89.2 8.6 9.67 -10.8
NITRAZEPAM 0.125
1.25 94.4 4.1 4.38 -5.6
5 100.1 7.0 7.04 0.1
0.025 104.0 17.6 16.97 4.0
NM2201 0.125 104.7 8.4 8.07 4.7 0.025
1.25 113.0 13.0 11.54 13.0
0.025 1115 7.9 7.06 115
N-METHYL-2Al 0.125 98.5 57 5.75 -15 0.125
1.25 96.5 7.8 8.08 -35




5 93.0 10.4 11.22 -1.0
0.025 120.5 9.6 7.98 20.5
0.125 105.1 41 3.87 5.1
N-METHYL-PEA 0.125
1.25 99.4 6.5 6.54 -0.6
5 103.0 2.7 2.62 3.0
0.025 98.3 17.6 17.87 -1.7
0.125 98.7 6.7 6.75 -1.3
N-METHYLTRYPTAMINE 0.125
1.25 95.7 8.2 8.57 -4.3
5 89.7 14.1 15.76 -10.3
0.025 101.2 14.6 14.43 11
0.125 101.4 41 4.03 14
NN-DMC 0.125
1.25 99.6 44 4.44 -0.4
5 104.4 8.8 8.40 4.4
0.025 104.0 16.3 15.70 4.0
NNEI 0.125 105.8 5.7 541 5.8 0.025
1.25 114.3 8.8 7.73 14.3
0.125 87.5 12.0 13.68 -125
NORCLOBAZAM 1.25 110.2 9.5 8.66 10.2 0.125
5 117.2 6.8 5.83 17.2
0.025 105.3 15.4 14.60 53
0.125 106.1 9.1 8.58 6.1
NORCLOMIPRAMINE 0.125
1.25 83.7 11.8 14.15 -16.3
5 104.1 15.7 15.10 41
0.125 82.3 15.4 18.68 -17.8
NORKETAMINE 1.25 91.9 7.9 8.60 -8.1 0.125
5 108.1 10.7 9.86 8.1
0.025 104.2 19.4 18.62 4.2
0.125 108.1 6.7 6.20 8.1
NORTRIPTYLINE 0.125
1.25 94.4 9.7 10.27 -5.6
5 106.7 12.2 11.46 6.7
0.025 89.2 30.0 33.65 -10.8
0.125 90.5 17.0 18.77 -9.5
N-PROPYLAMPHETAMINE 0.125
1.25 108.7 175 16.08 8.7
5 110.1 12.2 11.09 10.1
0.025 101.7 13.9 13.66 1.7
0.125 86.5 4.1 4.69 -135
NRG-3 0.125
1.25 87.4 6.5 7.39 -12.6
5 105.3 7.1 6.71 5.3
0.025 143.6 22.9 15.96 43.6
0.125 100.8 17.1 16.95 0.8
0-CPP 0.125
1.25 107.5 10.7 9.92 75
5 110.3 9.3 8.39 10.3
0.025 87.8 10.3 11.78 -12.3
0.125 1135 11.8 10.36 135
OCTACAINE 0.125
1.25 99.1 6.8 6.90 -0.9
5 103.7 8.2 7.87 3.7




0.025 98.8 8.4 8.46 -1.2
ORG-28611 0.125 113.5 7.5 6.61 135 0.025
1.25 85.0 5.7 6.67 -15.0
0.025 78.0 56.5 72.50 -22.0
0.125 93.3 14.8 15.83 -6.7
OXAZEPAM 0.125
1.25 94.9 10.6 11.21 -5.1
5 111.3 6.7 6.06 11.3
0.025 572.2 362.7 63.39 | 472.2
0.125 3425 14.6 4.27 2425
OXYMORPHONE -
1.25 250.4 237.3 94.77 | 150.4
5 521.3 285.2 5471 | 4213
0.025 70.4 19.3 27.35 -29.6
0.125 85.4 5.8 6.74 -14.6
PARACETAMOL 0.125
1.25 102.9 6.7 6.53 2.9
5 105.8 55 5.24 5.8
0.025 115.3 16.6 14.41 153
0.125 103.5 17.3 16.70 3.5
PAROXETINE 0.125
1.25 82.0 6.6 8.03 -18.0
5 104.4 19.0 18.20 4.4
0.025 106.5 11.4 10.73 6.5
PB-22 0.125 109.3 10.8 9.86 9.3 0.025
1.25 116.0 13.3 11.43 16.0
0.025 102.3 5.8 5.64 2.3
0.125 91.8 9.8 10.73 -8.2
PCEEA 0.125
1.25 99.9 4.8 4.79 -0.1
5 109.6 5.3 4.83 9.6
0.025 101.9 13.7 13.41 1.9
0.125 117.3 15.9 13.58 17.3
PCMPA 0.125
1.25 118.3 8.9 7.53 18.3
5 1135 13.4 11.83 135
0.125 95.7 117 12.18 -4.3
PCPr 1.25 116.4 8.6 7.41 16.4 0.125
5 114.4 2.2 191 14.4
0.025 87.2 22.2 25.51 -12.8
0.125 99.2 10.1 10.19 -0.8
PENTEDRONE 0.125
1.25 89.5 13.0 14.56 -10.5
5 101.9 8.6 8.45 1.9
0.025 114.0 4.8 4.17 14.0
0.125 107.1 6.6 6.15 7.1
PENTEDRONE METABOLITE 0.125
1.25 109.4 10.3 9.45 9.4
5 107.4 15.8 14.68 74
0.025 47.1 39.4 83.84 -53.0
0.125 112.8 17.3 15.37 12.8
PENTYLONE (bk-MBDP) 0.125
1.25 111.3 18.6 16.69 11.3
5 1145 145 12.62 145
PHENAZEPAM 0.025 81.6 32.7 40.01 -184 | 0.125




0.125 92.7 15.9 17.15 -7.3
1.25 107.6 10.9 10.08 7.6
5 113.3 5.2 4.63 133
0.025 99.7 331 33.23 -0.4
0.125 113.2 4.9 4.37 13.2
PHENCYCLIDINE (PCP) 0.125
1.25 116.0 8.6 7.42 16.0
5 96.7 11.7 12.13 -3.3
0.025 99.7 58.0 58.17 -0.3
0.125 90.9 15.4 16.91 -9.1
PHENTERMINE 0.125
1.25 112.1 20.3 18.15 12.1
5 102.8 13.8 13.40 2.8
0.025 111.8 18.3 16.39 11.8
0.125 98.6 10.0 10.13 -14
PHENYTOIN 0.125
1.25 106.1 9.3 8.72 6.1
5 116.6 7.7 6.61 16.6
0.025 95.2 13.4 14.03 -4.8
0.125 100.0 11.2 11.20 0.0
PRAVADOLINE 0.125
1.25 90.5 155 17.12 -9.5
5 102.3 14.9 14.55 2.3
0.025 99.5 6.0 6.02 -0.5
0.125 107.9 45 4.16 7.9
PRAZEPAM 0.125
1.25 99.1 4.6 4.64 -0.9
5 94.4 4.5 4.76 -5.6
0.125 64.2 12.3 19.23 -35.8
PREGABALIN 1.25 94.6 8.6 9.14 -5.4 1.25
5 93.8 51 5.42 -6.2
0.025 118.6 18.8 15.86 18.6
0.125 117.1 52 4.47 17.1
PROCAINE 0.125
1.25 116.2 6.5 5.63 16.2
5 119.2 7.5 6.27 19.2
0.025 123.8 33.8 27.32 23.8
0.125 1111 18.0 16.22 111
PROLINTANE 0.125
1.25 107.8 9.2 8.51 7.8
5 109.9 11.2 10.23 9.9
0.025 88.9 49 5.46 -11.1
0.125 93.1 9.7 10.45 -6.9
PROMETHAZINE 0.125
1.25 80.1 3.6 4.55 -19.9
5 96.9 12.6 13.01 -31
0.025 127.6 11.3 8.84 27.6
0.125 97.9 8.6 8.74 -2.1
PROPAFENONE 0.125
1.25 90.0 74 8.18 -10.0
5 105.7 13.6 12.83 5.7
0.025 71.8 24.6 34.18 -28.2
0.125 96.1 115 11.91 -3.9
PROPRANOLOL 0.125
1.25 86.6 54 6.28 -134
5 110.3 19.6 17.80 10.3




0.025 85.0 57.4 67.53 -15.0
0.125 95.0 17.2 18.11 -5.0
PROPYLHEXEDRINE 0.125
1.25 113.4 18.0 15.92 13.4
5 118.7 9.1 7.65 18.7
0.025 106.6 18.5 17.32 6.6
PSB-SB-1202 0.125 108.6 13.3 12.28 8.6 0.025
1.25 1144 7.7 6.74 14.4
0.025 107.7 75 6.98 7.7
PTI-1 0.125 103.1 6.3 6.13 3.1 0.025
1.25 114.9 9.1 7.92 14.9
0.025 100.8 9.4 9.29 0.8
PTI-2 0.125 101.3 3.0 294 13 0.025
1.25 118.4 15.6 13.17 18.4
0.025 97.6 18.8 19.23 -2.5
0.125 108.9 13.7 12.59 8.9
PV-8 0.125
1.25 91.4 8.1 8.90 -8.6
5 114.3 53 4.67 14.3
0.025 115.1 79 6.90 151
0.125 101.8 77 7.55 1.8
PV9 0.125
1.25 94.1 6.0 6.36 -5.9
5 108.1 59 5.45 8.1
0.025 114.6 17.9 15.58 14.6
PX-1 0.125 99.6 5.6 5.59 -0.4 0.025
1.25 93.4 11.4 12.16 -6.6
0.025 109.2 12.1 11.09 9.2
pX-2 0.125 98.9 5.2 521 -11 0.025
1.25 112.6 12.8 11.37 12.6
0.025 96.7 17.3 17.89 -3.3
0.125 87.0 115 13.23 -13.0
PYRAZOLAM 0.125
1.25 95.6 45 4.69 -4.4
5 117.3 14.3 12.19 17.3
0.025 84.7 18.0 21.29 -15.4
0.125 88.6 10.3 11.58 -11.4
QUETIAPINE 0.125
1.25 88.0 11.7 13.29 -12.0
5 107.7 20.5 19.05 7.7
0.025 103.4 19.6 18.96 3.4
RCS-4 0.125 117.3 9.3 791 17.3 0.025
1.25 112.1 17.1 15.26 12.1
0.025 90.6 19.1 21.06 -9.5
0.125 102.6 16.9 16.50 2.6
RH-34 0.125
1.25 91.5 13.0 14.20 -8.5
5 110.9 16.6 14.96 10.9
0.025 133.6 24.2 18.12 33.6
0.125 112.0 8.8 7.89 12.0
R-MMC 0.125
1.25 119.9 9.7 8.07 19.9
5 1141 8.9 7.76 14.1




0.025 112.3 13.7 12.23 12.3
0.125 110.1 15.8 14.38 10.1
SCOPOLAMINE 0.125
1.25 101.2 8.5 8.44 1.2
5 99.1 111 11.23 -0.9
0.025 100.5 11.7 11.60 0.5
SDB-005 0.125 112.0 5.8 5.18 12.0 0.025
1.25 107.9 10.0 9.23 7.9
0.025 97.2 6.2 6.39 -2.8
SDB-006 0.125 115.7 7.8 6.71 15.7 0.025
1.25 112.2 11.6 10.31 12.2
0.025 88.4 23.9 26.99 -11.6
0.125 99.1 10.9 11.00 -0.9
SERTRALINE 0.125
1.25 101.8 18.2 17.92 1.8
5 118.4 4.7 4.00 18.4
0.025 100.9 21.4 21.17 0.9
0.125 117.0 10.5 8.98 17.0
SILDENAFIL 0.125
1.25 98.2 16.3 16.62 -1.8
5 107.4 10.6 9.88 74
0.025 3064.3 2512.9 82.01 |2964.3
STANOZOLOL 1.25 120.8 53.7 44.44 20.8 -
5 38.1 41 10.81 -61.9
0.025 116.3 22.1 18.98 16.3
0.125 101.0 15.6 15.45 1.0
TAPENTADOL 0.125
1.25 98.6 10.8 10.93 -1.4
5 94.1 7.9 8.42 -5.9
0.025 106.7 17.1 16.05 6.7
0.125 97.9 153 15.65 -2.1
TEMAZEPAM 0.125
1.25 104.3 6.5 6.27 4.3
5 112.1 10.4 9.29 12.1
0.025 110.8 14.7 13.28 10.8
0.125 100.2 9.6 9.59 0.2
TETRACAINE 0.125
1.25 102.2 8.0 7.81 2.2
5 118.0 7.6 6.45 18.0
0.025 94.6 10.2 10.84 -5.5
THC 0.125 98.2 13.0 13.26 -1.8 0.025
1.25 1151 12.1 10.49 15.1
0.021.25 83.6 14.1 16.93 -16.4
THCCOOH 1.25 90.3 13.6 15.06 -9.7 0.250
1.25 101.4 16.0 15.81 1.4
0.025 122.9 425 34.58 22.9
0.125 103.3 11.0 10.66 3.3
THIOPROPAMINE 0.125
1.25 101.6 7.0 6.86 1.6
5 105.9 9.9 9.37 5.9
0.025 95.3 45 4.75 -4.7
THJ 0.125 94.9 53 5.59 5.1 0.025
1.25 116.0 9.3 8.02 16.0




0.025 104.9 18.1 17.28 4.9
THJ-018 0.125 109.1 52 4,78 9.1 0.025
1.25 118.1 12.0 10.20 18.1
0.025 96.8 12.5 12.94 -3.2
THJ-2201 (5-FLUORO THJ-018) 0.125 107.6 8.9 8.23 7.6 0.025
1.25 116.8 17.7 15.14 16.8
0.025 91.3 18.6 20.38 -8.7
0.125 98.8 10.9 11.01 -1.2
TILETAMINE 0.125
1.25 109.4 6.2 5.64 9.4
5 111.6 12.1 10.88 11.6
0.025 107.8 11.0 10.22 7.8
0.125 101.2 9.1 9.00 1.2
TRAMADOL 0.125
1.25 100.1 9.5 9.53 0.1
5 104.1 8.4 8.05 4.1
0.025 93.2 22.2 23.85 -6.8
0.125 86.2 11.3 13.07 -13.8
TRAZODONE 0.125
1.25 88.5 6.0 6.81 -11.5
5 99.0 9.5 9.55 -1.0
0.025 75.3 20.5 27.26 -24.8
0.125 95.2 13.8 14.55 -4.8
TRIAZOLAM 0.125
1.25 94.9 5.6 5.90 -5.1
5 112.7 11.9 10.51 12.7
0.025 93.5 12.5 13.34 -6.6
0.125 104.4 8.3 7.91 4.4
TRIMIPRAMINE 0.125
1.25 95.2 17.4 18.27 -4.8
5 111.2 9.6 8.63 11.2
0.025 99.4 13.4 13.53 -0.6
0.125 104.2 4.1 3.93 4.2
U-47700 0.125
1.25 101.6 6.0 5.94 1.6
5 104.5 11.2 10.74 45
0.025 103.0 17.9 17.37 3.0
UR-144 0.125 108.6 7.6 7.02 8.6 0.025
1.25 115.2 14.1 12.21 15.2
0.025 96.7 17.5 18.07 -3.3
UR-144 metabolite 0.125 102.4 9.0 8.81 2.4 0.025
1.25 108.7 9.7 8.96 8.7
0.025 105.5 4.4 4.15 55
0.125 99.7 6.2 6.22 -0.3
W-15 0.125
1.25 100.7 6.0 5.95 0.7
5 114.2 9.3 8.15 14.2
0.025 104.4 8.1 7.79 4.4
WIN 54.461 0.125 105.5 115 10.93 55 0.025
1.25 1015 8.1 8.00 15
0.025 94.3 10.2 10.86 -5.8
WIN 55.212-2 0.125 89.0 6.9 7.73 -11.0 0.025
1.25 93.8 13.0 13.86 -6.2




0.025 98.6 12.7 12.92 -14
XLR-11 0.125 101.1 9.6 9.54 11 0.025
1.25 108.8 10.3 9.47 8.8
0.025 101.3 55 5.39 1.3
XLR12 0.125 103.5 4.9 4.74 35 0.025
1.25 109.0 10.9 9.97 9.0
0.125 90.3 17.2 19.08 -9.7
YANGONIN 1.25 119.6 14.3 11.93 19.6 0.125
5 1145 29 2.53 14.5
0.025 100.1 10.5 10.52 0.1
0.125 99.3 9.7 9.80 -0.7
ZALEPLON 0.125
1.25 102.9 11.9 11.53 2.9
5 119.4 6.1 5.07 19.4
0.025 89.9 6.9 7.66 -10.1
0.125 100.5 7.9 7.90 0.5
ZOLPIDEM 0.125
1.25 97.1 6.8 7.04 -2.9
5 95.5 3.0 3.15 -4.5
0.025 34.8 14.6 42.00 -65.3
0.125 99.3 9.1 9.13 -0.7
ZOPICLONE 0.125
1.25 112.0 17.1 15.28 12.0
5 112.3 153 13.66 12.3
0.025 139.8 36.4 26.01 39.8
0.125 108.6 17.9 16.46 8.6
ZUCLOPENTHIXOL 0.125
1.25 1171 12.6 10.75 17.1
5 153.4 27.5 17.91 53.4
0.025 131.4 26.6 20.22 314
0.125 86.3 12.6 14.63 -13.7
a-HYDROXYMIDAZOLAM 0.125
1.25 89.5 49 5.43 -10.5
5 108.3 6.5 5.98 8.3
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quick method for determination of psychoactive substances, drugs and their metabolites from
human blood by LC-MS/MS, Microchemical Journal, 2022, 182: 107922, ISSN 0026-265X,
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W zwigzku z ciagle wzrastajacg liczbg zdarzen drogowych oraz przestepstw
kryminalnych popetnianych pod wptywem substancji psychoaktywnych dostepnych
w sprzedazy ulicznej, a takze wcigz wzrastajacg ilos¢ nowych substancji psychoaktywnych,
rosngce zainteresowanie tego typu uzywkami ws$rod spoleczenstwa, wzrasta takze
zapotrzebowanie na badania probek biologicznych pod katem tego typu substancji.
Ze wzgledu na fakt, Zze najcze$ciej analizowanymi probkami biologicznymi w Instytucie
Genetyki Sadowej sa probki krwi w opisanej pracy skupiono si¢ na opracowaniu metody
analitycznej umozliwiajacej oznaczenie jak najwigkszej liczby analitow nalezacych do grupy

substancji psychoaktywnych/lekow/ich metabolitow whasnie dla tej matrycy.

Celem prac byto opracowanie metody analitycznej, ktora jest prosta, ale jednoczesnie
dajagca mozliwos¢ tatwego dodania kolejnych analitow, a takze stosunkowo tatwego
dostosowania jej do innej matrycy biologicznej. Chcac wykorzysta¢ opracowang metodyke dla
analitow izolowanych z wloséw przystapiono do przygotowania probek stosujac ekstrakcje
substancji psychoaktywnych, ich metabolitow i lekow z probek krwi. W procedurze
przygotowania probki podobnie, jak w przypadku probek wlosow skupiono si¢ na
uwzglednieniu wplywu matrycy oraz ograniczeniu zanieczyszczen pochodzacych z probki,
dlatego tez zdecydowano si¢ rowniez w przypadku tej matrycy na sporzadzenie krzywej

wzorcowej na bazie matrycy.

Ze wzgledu, ze jedng z najczesciej stosowanych technik ekstrakcyjnych jest ekstrakcja
do fazy statej (SPE) podjeto probe zastosowania wiasnie tego sposobu do wyizolowania
wybranych do badan analitow. Ze wzgledu na ilo$¢ analitow oraz fakt, ze nalezg one do wielu
grup sposrod substancji psychoaktywnych, konieczne byloby zastosowanie kilku kolumienek
SPE do réznych grup analitow. Wprowadzenie tego sposobu do procedury analitycznej
wiazatoby si¢ z wydtuzeniem czasu analizy, koniecznos$ci posiadania wigkszej objgtosci prob,
a takze znacznie zwigkszyloby koszty analiz 1 1lo$¢ odpaddéw z niej pochodzacych. Biorac pod
uwage powyzsze podjeto probe opracowania innej metody przygotowania probki. Kolejnym

etapem bylo zastosowanie techiki QUEChERS. Uzyskane wyniki dla tej metody roéwniez nie
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byty dla nas zadowalajace. Brak pozytywnych rezultatow sktonit do wykorzystania ekstrakcji
ciecz-ciecz (LLE). W celu zminimalizowania wplywu matrycy poza zastosowaniem krzywej
wzorcowej w matrycy zastosowano takze metod¢ rozcienczenia probki w ostatnim etapie
przygotowania probki zamiast jej wzbogacania poprzez odparowanie do sucha pod
strumieniem azotu. Pozwolito to na uzyskanie czystszych ekstraktow, co w konsekwencji

przetozylo si¢ na nizsze wartosci LOQ dla poszczegdlnych analitow.

Opracowang metode analityczng poddano procesowi walidacji tak jak w przypadku
probek wlosow zgodnie z wytycznymi SWGTOX [78]. Linowos$¢ sprawdzono poprzez analize
6 powtorzen krzywej wzorcowej przygotowanej w matrycy w stezeniach w zakresie od 2 do
200 ng/ml dla kannabinoidow (1 do 200 ng/ml dla THC), od 0,05 do 50 ng/ml dla pozostatych
grup analitow. Ponadto, w kazdej serii analizowano probke $lepa (bez substancji badanych)
1 matryce z wzorcem wewnetrznym. Wspolezynniki korelacji obliczone dla kazdego analitu
wynosity >0,99. Aby wyznaczy¢ precyzje i BIAS analizowano sze$ciokrotnie pi¢¢ poziomow
stezen analitow po uwzglednieniu rozcienczenia probki (1 ng/ml dla THC, 2, 10, 200,400, 500
1 1000 ng/ml. Dla powyzszych parametréw przyjeto zgodnie z wytycznymi granicg +20%.
Pomiary te wykorzystano takze do wyznaczenia $redniego odzysku analitow. LOQ
wyznaczono na podstawie stosunku S/N >10, ktéry odpowiadal najnizszemu punktowi na
krzywej wzorcowej. W celu weryfikacji powtarzalnosci metody przystapiono do analizy probek

w badaniach biegtosci.

Opracowana procedura analityczna izolowania NPS oraz ich oznaczania zostala

wprowadzona do rutynowych analiz w Instytucie Genetyki Sadowej w Bydgoszczy.
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ARTICLE INFO ABSTRACT

Keywords: The development of the black market, and thus the increase in the number of available psychoactive substances,
LC-MS/MS ) forces laboratories to take measures to prevent poisoning and deaths caused by the use of, inter alia, new psy-
Liquid-liquid extraction (LLE) choactive substances (NPS). It is important to selectively determine psychoactive substances and their metab-
Blood L . . . . . . . . S

. olites in blood samples in the shortest possible time, which will allow medical services to act timely. Bearing in
New psychoactive substances (NPS) . . . .
Drugs mind the above, the aim of our study was to develop an analytical method that would enable the unequivocal
Metabolites identification of over 500 psychoactive substances in blood samples with one analysis. The techniques selected

for this purpose were liquid-liquid extraction (LLE) and liquid chromatography coupled with mass spectrometry
(LC-MS/MS). Acetonitrile with ammonium formate and formic acid was used for the extraction. The best column
was found to be the Kinetex C18 column (Phenomenex, 3.0 x 100 mm; 2.6 um). MRM pair monitoring mode was
used (two pairs for each analyte). 522 psychoactive substances and their metabolites have been validated, and
only 2 out of 522 failed to meet the validation criteria recommended by SWGTOX (CV: + 20 % and BIAS + 20
%). The developed method enables the quantitative analysis of 520 psychoactive substances during a 30-minute
run. Limits of quantification (LOQ) range from 1 to 200 ng/mL. The developed method was introduced into the
routine toxicological analysis of blood samples. It also offers opportunities for further development in line with

the needs of toxicology.

1. Introduction

In recent years, a dynamic development of civilization has been
observed, resulting in an increase in the number of lifestyle-related
diseases. There is a greater number of cases of diseases of the cardio-
vascular and digestive systems, mental diseases, and addictions,
including drug addiction. A society chasing professional development
and money is increasingly fleeing to psychoactive substances, which
often are legal highs, sold as legal drugs that are a cheaper alternative to
classic drugs or alcohol. In addition to classic narcotics, new psycho-
active substances (NPS) have lately been noted to appear on the market
with growing frequency. Due to their diversity, no penalization of their
use, the ease with which NPS distributors circumvent legal restrictions,
as well as the lack of widespread awareness of the effects they cause in
the body, NPS have become a global health problem [1,2]. In recent
years, this group includes not only amphetamine, THC, tryptamine and

piperazine derivatives, but also compounds from the cathinone group
and 2C substances, the consumption of which causes enormous effects in
the body that are difficult to predict [3-5]. The number of identified new
psychoactive substances is constantly increasing. In 2009, 13 NPS were
submitted to the European Monitoring Center for Drugs and Drug
Addiction (EMCDDA), in 2010 another 41, in 2011 — 49, while in 2012 —
73. The next year brought notifications about 81 new substances, and in
2014 - as many as 101. Reports of the abovementioned organization
indicate that 400 legal highs were detected in 2008-2014 [1,6-7].
Monitoring of NPS emerging on the market made it possible to detect
and deaths caused by the use of this type of substance and publish the
relevant data [8-16]. Due to the speed at which the black drug market
develops new products, toxicology laboratories face a real challenge.
They must meet the local community’s demand regarding the list of
analyzed substances, including new psychoactive substances. The aim of
the laboratories is to expand the range of tested analytes to include NPS

* Corresponding authors at: Institute of Forensic Genetics, Al. Mickiewicza 3/4, 85-071 Bydgoszcz, Poland, Department of Environmental Chemistry and Bio-
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in order to be able to diagnose cases of poisoning with these substances
as well as NPS-related causes of deaths, and to monitor symptoms.
Identification of the constantly growing number of narcotic drugs is
associated with certain difficulties, such as a large variety in chemical
structures of such compounds and the need for quick analysis, if only
because it is difficult to predict the body’s reaction to a given toxin
[5,17-19]. What is also noteworthy is that a positive cross-reaction
result obtained from the immunochemical test must be confirmed by
means of chromatographic techniques due to the lack of unambiguous
identification by means of an immunochemical test [20]. The above
facts show how important it is to develop constantly new methods of
NPS determination so that a maximum number of compounds can be
analyzed in the shortest possible time.

2. Material and methods
2.1. Chemicals, reagents and equipment

For the development of this analytical method, certified analytical
standards were purchased from the following suppliers: LGC Standards
(Lomianki, Poland), Cayman Chemical Company (Ann Arbor, MI, USA),
Tusnovics Instruments Sp. z o. o. (Krakéw, Poland), Lipomed Services to
Health (Arlesheim, Switzerland). All the analytical standards used are
certified. Several certificates are attached to the manuscript (Fig. S1),
while others will be provided upon request. LC-MS purity solvents used
came from S. WITKO CHS (methanol and formic acid) and ammonium
formate from Sigma Aldrich (Darmstadt, Germany). Other equipment
used to develop the method included Eppendorf tubes (2 mL), vials (2
mL), MS2 Minishaker IKA 200-2500 rpm, laboratory centrifuge Sigma
4-16S, and syringe filters: VWR 0.2 pm.

2.2. Instrumentation and detection method

The analysis of blood samples for new psychoactive substances and
their metabolites involved the use of ExionLC AC Pump 2x, ExionLC
Degaser, Exion AC Autosampler, ExionL.C Column Oven from AB SCIEX
coupled to a 5500 QTRAP spectrometer (AB SCIEX). Both positive and
negative ionization modes operating in electrospray (ESI) were used. A
Kinetex C18 column (Phenomenex, 3.0 x 100 mm; 2.6 pm) was used to
separate the analytes. Mobile phase: A — water with 2 mM ammonium
formate and 0.1 % (v/v) formic acid and B — methanol with 2 mM
ammonium formate and 0.1 % (v/v) formic acid, were used.

Gradient elution was used, with the following conditions: 5 % of B at
0 min, held for 1 min, then increased to 95 % of B over 14 min, held until
21 min; then returned to 5 % B at 27 min and held until 30 min. The
mobile phase was delivered at a flow rate of 0.5 mL/min. Precursor ion
and two fragment ions were monitored for each analyte. The mass de-
tector parameters were as follows: CUR: 30, CAD: medium, TEM: 400,
GS1: 40, GS2: 70, dwell time > 5 ms. The transitions, declustering po-
tential (DP), entrance potential (EP), collision energy (CE), and collision
cell exit potential (CXP) for individual analytes are presented in Table 1.
Data acquisition, data handling and instrument control were performed
with Analyst 1.6.3 and MultiQuant 3.0.3 software.

2.3. Blood samples

For the development and validation of the method, blank whole
blood samples were used. The blood used in the method validation
process came from the person who gave consent to collect, and we have
a signed declaration of informed consent to collect blood and use it for
research. On the other hand, blood samples that have been analyzed for
the presence of psychoactive substances, drugs, and their metabolites
are blood samples tested at the request of judicial authorities in forensic
cases. This is a particular type of test that, according to the provisions of
law, does not require the consent of the tested person or the permission
of the Bioethics Committee. These samples were collected in health
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clinics by qualified medical personnel. Two vials of blood were collected
from each test person, which, together with the blood collection pro-
tocol, were secured and transported to the laboratory by the re-
quirements for this type of sample. Blood samples from the examined
people were collected in Poland, and they were obtained from women
and men aged 18-65 years. Most samples were from living people, but
some came from dead bodies.

2.4. Standards, calibrators, and control samples

Stock solutions of analytical standards at concentration 1 mg/mL
were prepared with methanol and stored below —20 °C. Drug-free blood
samples were fortified with a mix of all the investigated psychoactive
substances to create a calibration curve in the matrix at the following
concentrations: 0.05, 0.1, 0.5, 1.0, 5.0, 10, 20 and 50 ng/mL. Two for-
tified samples were prepared in each series of analyses (2 ng/mL and 10
ng/mL). Atrazine solution at the concentration of 2500 ng/mL was used
as an procedural internal standard (P-IS). This substance was chosen as
the internal standard because of its stability and the certainty that it will
not be present in the test and control samples. In addition, deuterated
standards would be dedicated to a specific analyte, which would not be
reliable for other analytes, while increasing the number of internal
standards would make the analysis difficult and significantly increase its
costs. Extraction solution containing 20 pL. ammonium formate, 20 pL
formic acid and 60 pL acetonitrile was prepared. Detailed instructions
for the preparation of all mixes, dilutions, and other solutions are the
subject of a patent application to the Patent Office of the Republic of
Poland, application no: P.441164, with the possibility of extending the
patent in the EU. As proof of having and using analytical standards, the
laboratory can present scans of certificates of purchased standards. The
description of the preparation of the standards and the ranges of the
concentrations used can be found in the publication sent for review. If
needed, the authors of the work will provide all the necessary expla-
nations in this regard.

2.5. Sample preparation procedure

2.5.1. Blood samples

In the first stage of sample preparation, atrazine solution (20 uL;
2500 ng/mL) was added to the test tube. Then a blood sample (0.5 mL)
and cold acetonitrile (2 mM ammonium formate, 0.1 % (v/v) formic
acid) (0.5 mL) was added. After vortexing, the sample was placed in a
shaker (1400 RCF, 10 min, 21 °C) and then transferred to a freezer (10
min). In the next step the sample was centrifuged (2000 RCF, 5 min) and
the obtained supernatant was placed in a syringe filter (0.2 pm PTFE). In
the last step, the sample applied to the syringe filter was centrifuged
(10.000 RCF, 1 min) and 50 pL of the resulting extract was transferred to
a autosampler vials with 450 pL mobile phase (A:B; 90:10 v/v). The
blood sample preparation procedure described above allowed the
isolation of all tested analytes from the blood samples during one pro-
cess, giving satisfactory recovery results. The injection volume was 20
pL. Each samples was analyzed twice. The analysis of real samples has
shown that the difference between the samples analyzed twice does not
exceed 20 %.

2.5.2. Fortified samples

Two fortified samples were tested in each series of analyses (2 ng/mL
and 10 ng/mL). 20 pL of 2500 ng/mL methanolic solutions of atrazine
(IS) and 50 pL of mix of analytical standards 10 or 100 ng/mL,
depending on the level of fortifications, was introduced into an Eppen-
dorf tube containing 0.5 mL of blood without analytes. For precipitation,
0.5 mL of cold acetonitrile (2 mM ammonium formate, 0.1 % (v/v)
formic acid) was used. The samples were vortexed and placed in a
minishaker (1400 rpm, 21 °C) for 10 min. After 10 min in the freezer,
and the obtained supernatant was placed in a syringe filter (0.2 PTFE). In
the last step, the sample applied to the syringe filter was centrifuged
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Table 1
Summary of operating parameters LC-MS/MS.
Precursor Ion Product Ion Retention time Analyte Declustering Collision energy  Cell exit potential
QD) (Q3) [min] potential (DP) (CE) (CXP)
266.3 125.1 8.93 4-CHLORO-ALPHA-PVP 1 101 33 10
266.3 126.1 8.93 4-CHLORO-ALPHA-PVP 2 101 37 18
193.263 120.1 5.30 1-(2-METHOXYPHENYL)PIPERAZINE 1 106 43 8
193.263 150.1 5.30 1-(2-METHOXYPHENYL)PIPERAZINE 2 106 25 18
231.278 188 7.95 1-(3-TRIFLUOROMETHYLPHENYL)PIPERAZINE 141 31 22
(TFMPP) 1
231.278 118 7.95 1-(3-TRIFLUOROMETHYLPHENYL)PIPERAZINE 141 51 16
(TFMPP) 2
197.469 119.1 6.67 1-(4-CHLOROPHENYL)PIPERAZINE (pCPP) 1 121 33 14
197.469 118.1 6.67 1-(4-CHLOROPHENYL)PIPERAZINE (pCPP) 2 121 45 16
181.26 138.1 4.69 1-(4-FLUOROPHENYL)PIPERAZINE (FPP) 1 106 27 16
181.26 74 4.69 1-(4-FLUOROPHENYL)PIPERAZINE (FPP) 2 106 103 12
267.107 91 7.73 1,4-DIBENZYLPIPERAZINE (DBZP) 1 111 47 12
267.107 65.1 7.73 1,4-DIBENZYLPIPERAZINE (DBZP) 2 111 91 10
134.019 117.1 4.09 1-AMINOINDAN 1 56 15 14
134.019 115.1 4.09 1-AMINOINDAN 2 56 33 14
191.061 91 3.20 1-METHYL-4-BENZYLPIPERAZINE (MBZP) 1 86 31 12
191.061 65 3.20 1-METHYL-4-BENZYLPIPERAZINE (MBZP) 2 86 63 10
194.261 163 6.03 1-METHYLAMINO-1-(3,4-METHYLENEDIOXYPHENYL) 61 13 22
PROPANE 1
194.261 105.1 6.03 1-METHYLAMINO-1-(3,4-METHYLENEDIOXYPHENYL) 61 33 16
PROPANE 2
230.937 188 8.52 2,3-DICHLOROPHENYLPIPERAZINE (DCPP) 1 91 27 24
230.937 152 8.52 2,3-DICHLOROPHENYLPIPERAZINE (DCPP) 2 91 45 20
206.062 188.1 7.43 2,3-DIMETHYLETHCATHINONE (2,3-DMEC) 1 91 17 24
206.062 158.1 7.43 2,3-DIMETHYLETHCATHINONE (2,3-DMEC) 2 91 39 20
192.202 174 7.02 2,3-DIMETHYLMETHCATHINONE (2,3-DMMC) 1 66 17 20
192.202 159.1 7.02 2,3-DIMETHYLMETHCATHINONE (2,3-DMMC) 2 66 27 20
222.247 174.1 5.43 2,3-ETHYLONE ISOMER 1 86 23 8
222.247 146.1 5.43 2,3-ETHYLONE ISOMER 2 86 35 8
194.351 135 5.69 2,3-MDMA 1 91 25 18
194.351 77 5.69 2,3-MDMA 2 91 53 12
276.236 135 7.57 2,3-MDPV 1 91 31 16
276.236 126.1 7.57 2,3-MDPV 2 91 37 14
226.297 209.1 6.18 2,4,5-TRIMETHOXYAMPHETAMINE 1 76 15 10
226.297 179.1 6.18 2,4,5-TRIMETHOXYAMPHETAMINE 2 76 35 10
192.19 174.1 7.46 2,4-DIMETHYLMETHCATHINONE (2,4-DMMC) 1 76 17 20
192.19 159 7.46 2,4-DIMETHYLMETHCATHINONE (2,4-DMMC) 2 76 27 18
206.063 188.1 7.92 2,4-DMEC 1 41 17 12
206.063 158.1 7.92 2,4-DMEC 2 41 47 20
210.264 151.1 6.71 2,5-DMMA 1 56 23 20
210.264 121.1 6.71 2,5-DMMA 2 56 35 16
368.124 243 10.15 25B-NBF 1 106 27 12
370.116 245 10.15 25B-NBF 2 131 27 12
324.164 199 9.89 25C-NBF 1 111 25 10
324.164 184 9.89 25C-NBF 2 111 37 10
322.138 199 9.72 25C-NBOH 1 101 27 24
322.138 77 9.72 25C-NBOH 2 101 85 12
336.16 121.1 10.25 25C-NBOMe 1 96 25 14
336.16 91.1 10.25 25C-NBOMe 2 96 59 12
316.169 91 10.44 25D-NBOMe 1 81 57 12
316.169 121 10.44 25D-NBOMe 2 81 25 16
330.231 91 11.26 25E-NBOMe 1 106 61 12
330.231 121.1 11.26 25E-NBOMe 2 106 27 16
330.142 91 11.04 25G-NBOMe 1 81 61 12
330.142 121.1 11.04 25G-NBOMe 2 81 27 14
302.346 91 9.40 25H-NBOMe 1 81 55 12
302.346 121.1 9.40 25H-NBOMe 2 81 23 18
428.183 91 10.88 25-1-NB20Me 1 121 75 12
428.183 121 10.88 25-1-NB20Me 2 121 27 16
428.176 121.1 10.82 25I-NB3OMe 1 131 33 14
428.176 91.1 10.82 25I-NB3OMe 2 131 75 12
428.177 121.1 10.75 251-NB40Me 1 91 21 16
428.177 78 10.75 251-NB40Me 2 91 113 10
416.016 290.8 10.58 25I-NBF 1 121 29 12
416.016 276 10.58 25I-NBF 2 121 43 14
442.154 135.1 10.71 25I-NBMD 1 116 31 16
442.154 77 10.71 25I-NBMD 2 116 93 12
414.121 291 10.42 25I-NBOH 1 101 31 12
414.121 307.9 10.42 251-NBOH 2 101 23 14
347.2 91 9.05 25 N-NBOMe 1 86 59 12
347.2 121.1 9.05 25 N-NBOMe 2 86 23 16
362.264 91 10.77 25 T2-NBOMe 1 121 59 10
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Table 1 (continued)

Precursor Ion Product Ion Retention time Analyte Declustering Collision energy  Cell exit potential
Q1) Q3) [min] potential (DP) (CE) (CXP)
362.264 121.1 10.77 25 T2-NBOMe 2 121 27 14
348.035 91.1 10.05 25 T-NBOMe 1 96 63 14
348.035 121.1 10.05 25 T-NBOMe 2 96 27 16
150.209 91 6.08 2-AMINO-1-PHENYLBUTANE 1 61 23 12
150.209 65 6.08 2-AMINO-1-PHENYLBUTANE 2 61 49 10
134.257 1171 3.87 2-AMINOINDANE 1 51 19 14
134.257 115.1 3.87 2-AMINOINDANE 2 51 33 14
214.186 169 7.04 2-BROMOAMPHETAMINE 1 61 27 8
216.192 170.9 7.04 2-BROMOAMPHETAMINE 2 56 27 20
228.188 169 7.10 2-BROMOMETHAMPHETAMINE 1 71 29 20
230.177 171 7.10 2-BROMOMETHAMPHETAMINE 2 71 27 10
259.957 243 7.70 2CB1 51 17 12
259.957 227.9 7.70 2C-B 2 51 29 10
283.976 267 7.99 2C-BFLY 1 106 21 12
283.976 188.1 7.99 2C-B_FLY 2 106 33 24
216.441 199 7.28 2CC1 76 15 24
216.441 184 7.28 2C-C2 76 27 22
195.583 179 7.50 2CD1 71 15 24
195.583 164.1 7.50 2C-D2 71 25 20
210.052 178 8.54 2CG1 76 23 22
210.052 163 8.54 2C-G 2 76 37 20
170.196 125 6.56 2-CHLOROAMPHETAMINE 1 61 25 16
170.196 89 6.56 2-CHLOROAMPHETAMINE 2 61 51 14
307.947 291 8.39 2C-1I1 66 19 12
307.947 276 8.39 2CI12 66 31 12
224.065 207.1 10.09 2C-P1 66 15 10
224.065 192.1 10.09 2C-P 2 66 25 24
256.022 239.1 9.58 2C-T-7 1 71 17 10
256.022 91.1 9.58 2C-T-7 2 71 63 12
250.269 233.1 8.67 2C-TFM 1 91 17 10
250.269 218 8.67 2C-TFM 2 91 29 12
196.255 148.1 4.67 2-FEC 1 76 41 18
196.255 135.1 4.67 2-FEC 2 76 37 10
168.199 123.1 3.17 2-FIC1 61 21 14
168.199 103.1 3.17 2-FIC 2 61 33 14
154.13 109 5.10 2-FLUOROAMPHETAMINE 1 61 23 14
154.13 137.1 5.10 2-FLUOROAMPHETAMINE 2 61 13 16
168.247 109.1 5.35 2-FLUOROMETHAMPHETAMINE (2-FMA) 1 61 25 12
168.247 83.1 5.35 2-FLUOROMETHAMPHETAMINE (2-FMA) 2 61 53 12
182.187 164.1 4.02 2-FLUOROMETHCATHINONE (2-FMC) 1 81 19 22
182.187 149 4.02 2-FLUOROMETHCATHINONE (2-FMC) 2 81 29 16
262.178 216.9 7.76 2-IODOAMPHETAMINE 1 81 27 12
262.178 90 7.76 2-IODOAMPHETAMINE 2 81 47 12
190.239 58 7.05 2-MAPB 1 51 19 8
190.239 91.1 7.05 2-MAPB 2 51 47 14
194.219 176.1 5.30 2-MeOMC 1 61 17 10
194.219 161.1 5.30 2-MeOMC 2 61 27 16
152.214 120.1 4.95 2-METHOXY-2-PHENYLETHYLAMINE 1 61 15 14
152.214 77 4.95 2-METHOXY-2-PHENYLETHYLAMINE 2 61 45 12
166.068 121.1 6.16 2-METHOXYAMPHETAMINE (2-MA) 1 56 21 16
166.068 149 6.16 2-METHOXYAMPHETAMINE (2-MA) 2 56 13 18
180.322 120.9 6.34 2-METHOXYMETHAMPHETAMINE (2-MeOMA) 1 66 23 14
180.322 91.1 6.34 2-METHOXYMETHAMPHETAMINE (2-MeOMA) 2 66 39 8
164.237 91 6.20 2-METHYLAMINO-1-PHENYLBUTANE 1 71 25 14
164.237 65 6.20 2-METHYLAMINO-1-PHENYLBUTANE 2 71 55 8
178.06 160.1 5.73 2-METHYLMETHCATHINONE (2-MMC) 1 76 17 22
178.06 145.1 5.73 2-METHYLMETHCATHINONE (2-MMC) 2 76 27 18
232.265 105.1 7.34 2-METHYL-PBP 1 116 33 12
232.265 91 7.34 2-METHYL-PBP 2 116 53 12
218.291 98.1 6.47 2-METHYL-PPP 1 116 31 16
218.291 119.1 6.47 2-METHYL-PPP 2 116 31 8
303.454 84.1 9.94 3,4-DICHLOROMETHYLPHENIDATE (3,4-CTMP) 1 121 27 12
303.454 56 9.94 3,4-DICHLOROMETHYLPHENIDATE (3,4-CTMP) 2 121 77 8
292.246 151 7.44 3,4-DIMETHOXY-ALPHA-PVP 1 116 35 22
292.246 126.1 7.44 3,4-DIMETHOXY-ALPHA-PVP 2 116 33 12
192.031 174.1 7.32 3,4-DIMETHYLMETHCATHINONE (3,4-DMMC) 1 81 17 20
192.031 159.2 7.32 3,4-DIMETHYLMETHCATHINONE (3,4-DMMC) 2 81 27 18
206.146 158.1 7.74 3,4-DMEC 1 86 43 14
206.146 115.1 7.74 3,4-DMEC 2 86 67 6
210.063 179.1 5.21 3,4-DMMA 1 61 17 22
210.063 151.1 5.21 3,4-DMMA 2 61 29 20
208.248 177.1 5.61 3,4-EDMA 1 61 19 10
208.248 149.1 5.61 3,4-EDMA 2 61 29 20
222.191 204 5.23 3,4-EDMC 1 61 19 10
222.191 189.1 5.23 3,4-EDMC 2 61 29 10
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Precursor Ion

Product Ion

Retention time

Analyte

Declustering

Collision energy  Cell exit potential

Q1) Q3) [min] potential (DP) (CE) (CXP)
194.025 163.1 5.27 3,4-MDMA (ECSTAZY) 1 76 17 20
194.025 105.1 5.27 3,4-MDMA (ECSTAZY) 2 76 33 14
222.051 163 6.74 3,4-MDPA 1 81 19 20
222.051 105.1 6.74 3,4-MDPA 2 81 35 14
290.285 135.1 8.66 3,4-MDPHP 1 131 35 16
290.285 140.2 8.66 3,4-MDPHP 2 131 35 18
276.144 126.1 7.50 3,4-METHYLENDIOXYPYROVALERONE 1 76 31 12
276.144 135.1 7.50 3,4-METHYLENDIOXYPYROVALERONE 2 76 41 8
318.23 135.1 10.83 3,4-METHYLENEDIOXY PV9 1 166 35 8
318.23 168.2 10.83 3,4-METHYLENEDIOXY PV9 2 166 39 20
396.257 181.1 9.73 30C-NBOMe 1 61 23 10
396.257 148.1 9.73 30C-NBOMe 2 61 59 18
214.192 168.9 7.31 3-BROMOAMPHETAMINE 1 46 25 20
216.189 171.1 7.31 3-BROMOAMPHETAMINE 2 66 25 14
228.18 169 7.38 3-BROMOMETHAMPHETAMINE 1 86 27 22
230.202 170.9 7.38 3-BROMOMETHAMPHETAMINE 2 66 27 20
244.143 145 6.64 3-BROMOMETHCATHINONE (3-BMC) 1 86 23 20
242.128 145.1 6.64 3-BROMOMETHCATHINONE (3-BMC) 2 96 25 22
383.161 239 15.28 3-CAF 1 101 19 12
383.161 210 15.28 3-CAF 2 101 65 24
298.069 280.9 8.54 3C-B-FLY 1 66 21 12
300.079 283 8.54 3C-B-FLY 2 46 17 16
170.206 125.1 6.83 3-CHLOROAMPHETAMINE 1 66 25 14
170.206 89 6.83 3-CHLOROAMPHETAMINE 2 66 53 12
198.231 145.1 5.95 3-CHLOROMETHCATHINONE (3-CMC) 1 76 25 18
198.231 144.1 5.95 3-CHLOROMETHCATHINONE (3-CMC) 2 76 41 18
197.249 154.1 6.78 3-CHLOROPHENYLPIPERAZINE (mCPP) 1 101 27 18
197.249 118.1 6.78 3-CHLOROPHENYLPIPERAZINE (mCPP) 2 101 47 14
254.286 195.1 8.42 3CP1 56 19 10
254.286 107.1 8.42 3C-P2 56 35 14
274.249 126.1 7.99 3-DESOXY-3,4-MDPV 1 126 31 18
274.249 133.1 7.99 3-DESOXY-3,4-MDPV 2 126 37 16
192.22 174.1 7.45 3-ETHYLMETHCATHINONE (3-EMC) 1 66 17 22
192.22 144.1 7.45 3-ETHYLMETHCATHINONE (3-EMC) 2 66 43 18
196.262 135.1 4.96 3-FEC 1 81 39 18
196.262 148.1 4.96 3-FEC 2 81 41 18
222.28 123.1 5.30 3-FLUORO-ALFA-PPP 1 86 31 12
222.28 98.1 5.30 3-FLUORO-ALFA-PPP 2 86 33 14
154.134 109 5.10 3-FLUOROAMPHETAMINE 1 76 25 14
154.134 137.1 5.10 3-FLUOROAMPHETAMINE 2 76 13 16
168.223 109.1 5.35 3-FLUOROMETHAMPHETAMINE (3-FMA) 1 76 27 18
168.223 83.1 5.35 3-FLUOROMETHAMPHETAMINE (3-FMA) 2 76 53 10
182.014 164.1 4.38 3-FLUOROMETHCATHINONE (3-FMC) 1 81 19 20
182.014 149.1 4.38 3-FLUOROMETHCATHINONE (3-FMC) 2 81 27 18
331.895 286.9 9.11 3-HYDROXYBROMAZEPAM 1 106 27 12
331.895 314.9 9.11 3-HYDROXYBROMAZEPAM 2 106 21 14
330.031 238 10.15 3-HYDROXYFLUNITRAZEPAM 1 96 43 12
330.031 284 10.15 3-HYDROXYFLUNITRAZEPAM 2 96 27 12
262.179 217 8.06 3-IODOAMPHETAMINE 1 66 25 10
262.179 117.1 8.06 3-IODOAMPHETAMINE 2 66 43 14
192.185 144.2 6.44 3-MEC 1 86 39 16
192.185 91.1 6.44 3-MEC 2 86 47 14
194.225 161.1 5.30 3-MeOMC 1 81 25 20
194.225 118.1 5.30 3-MeOMC 2 81 47 12
166.07 121.1 5.59 3-METHOXYAMPHETAMINE (3-MA) 1 41 21 16
166.07 91 5.59 3-METHOXYAMPHETAMINE (3-MA) 2 41 37 14
274.19 86.1 8.92 3-METHOXYPHENCYCLIDINE 1 46 17 10
274.19 121.1 8.92 3-METHOXYPHENCYCLIDINE 2 46 37 14
178.046 160.1 5.92 3-METHYLMETHCATHINONE (3-MMC) 1 86 17 20
178.046 145.1 5.92 3-METHYLMETHCATHINONE (3-MMC) 2 86 27 18
218.209 119.3 6.64 3-METHYL-PPP 1 116 31 6
218.209 91 6.64 3-METHYL-PPP 2 116 49 8
191.255 148.1 7.31 4,4-DMAR 1 61 17 18
191.255 91 7.31 4,4-DMAR 2 61 39 12
275.216 86 6.36 4-AcO-DET 1 81 23 12
275.216 160 6.36 4-AcO-DET 2 81 35 20
247.314 58.1 5.45 4-AcO-DMT 1 81 21 6
247.314 160.1 5.45 4-AcO-DMT 2 81 33 16
261.3 72 5.92 4-AcO-MET 1 76 21 10
261.3 160 5.92 4-AcO-MET 2 76 35 22
176.148 131.1 6.67 4-APB 1 66 25 16
176.148 91 6.67 4-APB 2 66 39 12
178.238 161.1 5.56 4-APDB 1 71 13 22
178.238 133.1 5.56 4-APDB 2 71 25 16
288.233 257 8.31 4-BROMO-2,5-DMMA 1 61 19 12
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Table 1 (continued)

Precursor Ion Product Ion Retention time Analyte Declustering Collision energy  Cell exit potential
Q1) Q3) [min] potential (DP) (CE) (CXP)
290.24 259 8.31 4-BROMO-2,5-DMMA 2 56 19 12
214.182 169 7.44 4-BROMOAMPHETAMINE 1 76 25 20
216.181 170.9 7.44 4-BROMOAMPHETAMINE 2 56 25 22
228.205 168.9 7.52 4-BROMOMETHAMPHETAMINE 1 91 29 20
230.2 170.9 7.52 4-BROMOMETHAMPHETAMINE 2 91 27 20
243.495 145.1 6.64 4-BROMOMETHCATHINONE (BREFEDRONE) 1 101 23 18
243.495 144.1 6.64 4-BROMOMETHCATHINONE (BREFEDRONE) 2 101 45 18
184.174 125.1 7.98 4-CAB 1 46 25 16
184.174 89 7.98 4-CAB 2 46 57 14
212.21 159.3 6.65 4-CEC 1 66 25 8
212.21 144.1 6.65 4-CEC 2 66 39 18
238.267 139.1 6.85 4-CHLORO-ALPHA-PPP 1 111 33 16
238.267 98.1 6.85 4-CHLORO-ALPHA-PPP 2 111 33 12
170.197 125 6.93 4-CHLOROAMPHETAMINE 1 51 25 12
170.197 89 6.93 4-CHLOROAMPHETAMINE 2 51 53 12
198 145.1 6.15 4-CHLOROMETHCATHINONE (4-CMC) 1 76 25 18
198.008 144.1 6.15 4-CHLOROMETHCATHINONE (4-CMC) 2 71 41 18
184.235 125.1 7.05 4-CMA 1 81 29 14
184.235 89 7.05 4-CMA 2 81 57 12
204.264 131.1 7.34 4-EAPB 1 76 29 10
204.264 91 7.34 4-EAPB 2 76 45 12
206.207 133.2 7.50 4-ETHYL-N,N-DMC 1 61 27 14
206.207 105.2 7.50 4-ETHYL-N,N-DMC 2 61 35 18
196.26 148.1 4.97 4-FEC 1 71 41 18
196.26 135.1 4.97 4-FEC 2 71 37 16
196.234 149.1 5.73 4-FLUORO BUPHEDRONE 1 76 31 18
196.234 148.1 5.73 4-FLUORO BUPHEDRONE 2 76 47 18
210.264 109 7.20 4-FLUORO PENTEDRONE 1 86 33 14
210.264 74 7.20 4-FLUORO PENTEDRONE 2 86 111 10
278.165 109 10.00 4-FLUORO PV8 1 126 33 16
278.165 95.1 10.00 4-FLUORO PV8 2 126 71 12
292.257 109.1 11.02 4-FLUORO PV9 1 116 35 14
292.257 95 11.02 4-FLUORO PV9 2 116 71 14
222.267 123.1 5.30 4-FLUORO-ALFA-PPP 1 86 31 8
222.267 98.1 5.30 4-FLUORO-ALFA-PPP 2 86 33 14
168.214 109.1 5.34 4-FLUOROMETHAMPHETAMINE (4-FMA) 1 81 27 12
168.214 137 5.34 4-FLUOROMETHAMPHETAMINE (4-FMA) 2 81 15 18
182.011 164.1 4.37 4-FLUOROMETHCATHINONE (4-FMC) 1 71 19 22
182.011 149 4.37 4-FLUOROMETHCATHINONE (4-FMC) 2 71 29 20
250.25 109 7.55 4F-PVP 1 91 31 12
250.25 126.1 7.55 4F-PVP 2 91 35 16
262.005 161.1 6.30 4-HYDROXY DiPT 1 171 31 20
262.005 114.1 6.30 4-HYDROXY DiPT 2 171 21 14
341.932 325 8.80 4-HYDROXYMIDAZOLAM 1 121 31 14
341.932 297 8.80 4-HYDROXYMIDAZOLAM 2 121 41 14
262.177 245 8.19 4-IODOAMPHETAMINE 1 56 15 12
262.177 216.9 8.19 4-IODOAMPHETAMINE 2 56 27 12
190.254 131.1 6.84 4-MAPB 1 76 27 18
190.254 91 6.84 4-MAPB 2 76 41 10
220.297 144.1 8.56 4-MEAP 1 66 43 18
220.297 105.1 8.56 4-MEAP 2 66 29 12
262.212 121.1 8.02 4-MEO-ALPHA-PVP 1 91 33 12
262.212 191.2 8.02 4-MEO-ALPHA-PVP 2 91 25 18
248.282 112.1 6.90 4-MeOPBP 1 101 31 14
248.282 121.1 6.90 4-MeOPBP 2 101 37 16
274.176 121.1 8.92 4-METHOXY PHENCYCLIDINE 1 61 39 14
274.176 189.1 8.92 4-METHOXY PHENCYCLIDINE 2 61 17 10
290.295 121.1 10.17 4-METHOXY PV8 1 126 35 16
290.295 154.2 10.17 4-METHOXY PV8 2 126 33 8
304.286 121.1 11.12 4-METHOXY PV9 1 101 35 14
304.286 168.2 11.12 4-METHOXY PV9 2 101 35 8
180.289 149 5.58 4-METHOXYMETHAMPHETAMINE (PMMA) 1 66 15 20
180.289 121.1 5.58 4-METHOXYMETHAMPHETAMINE (PMMA) 2 66 27 14
206.274 144.1 8.28 4-METHYL PENTEDRONE 1 86 47 18
206.274 105.1 8.28 4-METHYL PENTEDRONE 2 86 29 14
206.11 188.3 7.43 4-METHYL-ALPHA-ETHYLAMINOBUTIOPHENONE 1 56 19 22
206.11 144.2 7.43 4-METHYL-ALPHA-ETHYLAMINOBUTIOPHENONE 2 56 43 10
150.227 105.1 6.68 4-METHYLAMPHETAMINE 1 56 23 16
150.227 133.1 6.68 4-METHYLAMPHETAMINE 2 56 11 8
164.232 146.1 5.65 4-METHYLCATHINONE 1 71 15 18
164.232 131 5.65 4-METHYLCATHINONE 2 71 27 16
164.25 105.1 6.82 4-METHYLMETHAMPHETAMINE (4-MMA) 1 66 25 14
164.25 133.1 6.82 4-METHYLMETHAMPHETAMINE (4-MMA) 2 66 15 16
178.066 160.1 5.92 4-METHYLMETHCATHINONE (4-MMC) 1 71 17 20
178.066 145.1 5.92 4-METHYLMETHCATHINONE (4-MMC) 2 71 27 18
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Table 1 (continued)

Precursor Ion Product Ion Retention time Analyte Declustering Collision energy  Cell exit potential
Q1) Q3) [min] potential (DP) (CE) (CXP)
192.249 119.1 6.01 4-METHYL-N,N-DMC 1 101 27 16
192.249 72.1 6.01 4-METHYL-N,N-DMC 2 101 33 12
206.209 105 7.07 4-METHYL-N-METHYLBUPHEDRONE 1 51 29 16
206.209 90.9 7.07 4-METHYL-N-METHYLBUPHEDRONE 2 51 47 12
220.287 144.1 9.42 4-METHYL-N-METHYLHEXANOPHENONE 1 86 47 16
220.287 105.1 9.42 4-METHYL-N-METHYLHEXANOPHENONE 2 86 29 14
232.31 105.1 7.47 4-METHYL-PBP 1 81 33 14
232.31 91 7.47 4-METHYL-PBP 2 81 55 12
260.347 105.1 9.62 4-METHYL-PHP 1 131 33 14
260.347 91.1 9.62 4-METHYL-PHP 2 131 63 10
203.04 144.1 8.36 4-METHYL-a-ETHYLTRYPTAMINE 1 56 29 20
203.04 186 8.36 4-METHYL-a-ETHYLTRYPTAMINE 2 56 13 24
176.082 44 6.98 5-APB 1 46 23 8
176.082 91 6.98 5-APB 2 46 47 10
178.29 161 5.56 5-APDB 1 56 13 22
178.29 133.1 5.56 5-APDB 2 56 27 18
176.173 159.2 8.71 5-APDI 1 71 13 22
176.173 131.2 8.71 5-APDI 2 71 27 10
365.216 320.1 12.99 5-CHLORO AB-PINACA 1 91 21 14
367.248 322.2 12.99 5-CHLORO AB-PINACA 2 86 21 14
391.226 247.9 14.09 5-CHLORO-NNEI 1 86 31 12
391.226 144.1 14.09 5-CHLORO-NNEI 2 86 55 8
204.961 132.1 7.09 5-EAPB 1 86 29 16
204.961 131.6 7.09 5-EAPB 2 86 29 16
348.07 232.1 12.10 5F-ABICA 1 71 29 12
348.07 144.1 12.10 5F-ABICA 2 71 53 18
349.193 233.1 12.23 5F-AB-PINACA 1 86 33 10
349.193 304.1 12.23 SF-AB-PINACA 2 86 21 14
378.193 233.1 14.03 5F-ADB (5F-MDMB-PINACA) 1 116 33 10
378.193 318.2 14.03 5F-ADB (5F-MDMB-PINACA) 2 116 23 14
364.092 233.1 13.50 5F-AMB (5F-AMB-PINACA) 1 101 31 10
364.092 304.2 13.50 5F-AMB (5F-AMB-PINACA) 2 101 21 14
383.14 135.1 15.01 5F-APICA (STS-135) 1 156 39 16
383.14 77 15.01 S5F-APICA (STS-135) 2 156 119 12
384.207 135.1 15.46 5F-APINACA (AKB-48-5F) 1 106 29 16
384.207 77.1 15.46 5F-APINACA (AKB-48-5F) 2 106 121 12
368.294 135.1 15.30 5-F-JWH-018 ADAMANTYL ANALOG 1 171 39 10
368.294 77 15.30 5-F-JWH-018 ADAMANTYL ANALOG 2 171 113 12
375.043 232.1 13.54 5-FLUORO MN-24 (5-FLUORO NNEI) 1 111 31 10
375.043 144.1 13.54 5-FLUORO MN-24 (5-FLUORO NNEI) 2 111 57 18
377.255 233.1 15.13 5-FLUORO THJ 1 91 29 12
377.255 145.1 15.13 5-FLUORO THJ 2 91 53 14
363.254 145.1 12.29 5-FLUORO-2-ADB-PINACA _ISOMER 2 1 116 47 10
363.254 318.1 12.29 5-FLUORO-2-ADB-PINACA_ISOMER 2 2 116 29 14
367.233 249.1 13.78 5-FLUORO-CUMYL-PICA 1 96 21 12
367.233 91 13.78 5-FLUORO-CUMYL-PICA 2 96 77 14
376.497 233.1 14.60 5-FLUORO-MN-18 1 126 23 10
376.497 145.1 14.60 5-FLUORO-MN-18 2 126 53 18
376.066 145.1 9.85 5-FLUORO-MN-21 (5-FLUORO-PCN) 1 201 55 18
376.066 117 9.85 5-FLUORO-MN-21 (5-FLUORO-PCN) 2 201 89 14
339.222 91 13.04 5-FLUORO-SDB-006 1 141 63 14
339.222 232 13.04 5-FLUORO-SDB-006 2 141 31 10
378.028 233.1 14.03 5F-NPB-22 1 81 23 10
378.028 145.1 14.03 SF-NPB-22 2 81 55 18
377.092 232.1 13.60 5F-PB-22 1 81 27 10
377.092 144.1 13.60 5F-PB-22 2 81 57 20
311.223 144.1 12.11 5-F-PENTYL-3-PYRIDINOYLINDOLE 1 136 51 18
311.223 89 12.11 5-F-PENTYL-3-PYRIDINOYLINDOLE 2 136 99 12
377.212 233.1 14.79 5F-SDB-005 1 121 15 10
377.212 145.1 14.79 5F-SDB-005 2 121 51 10
205.058 58.1 2.86 5-HYDROXY DMT 1 81 17 8
205.058 160.1 2.86 5-HYDROXY DMT 2 81 25 20
175.275 158.1 4.98 51T 1 61 13 18
175.275 130.1 4.98 51T 2 61 31 18
190.252 159.1 6.61 5-MAPB 1 56 15 16
190.252 131.1 6.61 5-MAPB 2 56 29 20
192.202 161.1 5.67 5-MAPDB 1 56 17 18
192.202 133.1 5.67 5-MAPDB 2 56 31 14
219.295 160.1 7.06 5-MeO-ALPHA-ET 1 71 27 18
219.295 117.1 7.06 5-MeO-ALPHA-ET 2 71 55 14
271.063 110.1 7.20 5-MeO-DALT 1 86 21 14
271.063 174.1 7.20 5-MeO-DALT 2 86 27 22
205.05 188 5.90 5-METHOXY AMT 1 56 15 24
205.05 147.1 5.90 5-METHOXY AMT 2 56 27 20
275.078 114.2 7.16 5-METHOXY DiPT 1 91 21 14
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Table 1 (continued)

Precursor Ion Product Ion Retention time Analyte Declustering Collision energy  Cell exit potential
Q1) Q3) [min] potential (DP) (CE) (CXP)
275.078 174.1 7.16 5-METHOXY DiPT 2 91 29 22
219.968 58.1 5.16 5-METHOXY DMT 1 146 21 8
219.968 175 5.16 5-METHOXY DMT 2 146 21 22
238.277 190.1 5.53 5-METHOXY METHYLONE 1 96 21 24
238.277 147.1 5.53 5-METHOXY METHYLONE 2 96 37 16
247.988 86.1 6.16 5-METHOXY MiPT 1 156 19 10
247.988 87.1 6.16 5-METHOXY MiPT 2 156 19 10
176.049 159.1 6.45 6-APB 1 66 13 20
176.049 131.1 6.45 6-APB 2 66 25 18
178.157 161 5.80 6-APDB 1 36 15 22
178.157 132.9 5.80 6-APDB 2 36 29 8
272.17 240.9 7.47 6-BROMO-MDMA 1 86 19 12
274.156 242.8 7.47 6-BROMO-MDMA 2 76 19 12
228.238 169 7.09 6-CHLORO-MDMA 1 61 29 12
228.238 77 7.09 6-CHLORO-MDMA 2 61 53 12
204.15 131.1 7.10 6-EAPB 1 56 29 16
204.15 159.1 7.10 6-EAPB 2 56 17 8
175.258 158.1 5.85 6-IT 1 51 15 8
175.258 130.1 5.85 6-IT 2 51 31 18
328.01 165 5.06 6-MAM 1 141 51 20
328.01 43 5.06 6-MAM 2 141 95 8
190.239 131.1 6.60 6-MAPB 1 71 27 10
190.239 91 6.60 6-MAPB 2 71 43 10
286.241 121.1 6.51 7-AMINOCLONAZEPAM 1 111 39 14
286.241 222.1 6.51 7-AMINOCLONAZEPAM 2 111 33 26
270.396 121.1 5.51 7-AMINODESMETHYLFLUNITRAZEPAM 1 146 37 14
270.396 77 5.51 7-AMINODESMETHYLFLUNITRAZEPAM 2 146 75 10
283.767 135.1 7.55 7-AMINOFLUNITRAZEPAM 1 121 37 18
283.767 77.1 7.55 7-AMINOFLUNITRAZEPAM 2 121 87 12
252.005 121.1 4.57 7-AMINONITRAZEPAM 1 111 35 16
252.005 77.1 4.57 7-AMINONITRAZEPAM 2 111 73 10
176.239 131.1 6.68 7-APB 1 46 25 14
176.239 77 6.68 7-APB 2 46 53 10
178.233 161.1 6.38 7-APDB 1 61 15 10
178.233 133.1 6.38 7-APDB 2 61 25 18
355.053 125.1 11.59 A-796260 1 106 27 16
355.053 114.1 11.59 A-796260 2 106 35 14
340.308 125.1 14.21 A-8347351 156 29 16
340.308 55 14.21 A-834735 2 156 61 10
311.15 187.1 12.39 A-836339 1 101 23 12
311.15 125.2 12.39 A-836339 2 101 33 10
350.211 135.1 16.10 AB-001 1 146 39 16
350.211 77.1 16.10 AB-001 2 146 117 12
352.92 98.2 11.39 ABO005 1 116 53 12
352.92 1121 11.39 ABOOS5 2 116 29 16
357.16 241.1 14.11 AB-CHMINACA 1 91 37 12
357.16 312.1 14.11 AB-CHMINACA 2 91 23 14
369.13 352 12.67 AB-FUBINACA 1 81 13 14
369.13 109.1 12.67 AB-FUBINACA 2 81 47 14
369.269 253 12.86 AB-FUBINACA 2-FLUOROBENZYL ISOMER 1 86 33 12
369.269 324.2 12.86 AB-FUBINACA 2-FLUOROBENZYL ISOMER 2 86 19 14
369.241 253 12.67 AB-FUBINACA 3-FLUOROBENZYL ISOMER 1 66 35 12
369.241 324.1 12.67 AB-FUBINACA 3-FLUOROBENZYL ISOMER 2 66 21 14
331.065 215.1 13.49 AB-PINACA 1 86 33 10
331.065 286.1 13.49 AB-PINACA 2 86 21 14
382.972 253 13.27 ADB-FUBINACA 1 101 33 12
382.972 109.1 13.27 ADB-FUBINACA 2 101 55 12
345.052 215 14.01 ADB-PINACA 1 91 35 10
345.052 328.2 14.01 ADB-PINACA 2 91 13 14
345.335 215.1 13.69 ADB-PINACA ISOMER_1 1 86 33 10
345.335 300.2 13.69 ADB-PINACA ISOMER 1 2 86 21 14
345.304 215.1 14.06 ADB-PINACA ISOMER 2 1 71 35 10
345.304 300.1 14.06 ADB-PINACA ISOMER 2 2 71 19 14
345.292 215.1 14.05 ADB-PINACA ISOMER 3 1 71 33 10
345.292 300.2 14.05 ADB-PINACA ISOMER_3 2 71 19 14
345.305 215.1 13.98 ADB-PINACA ISOMER 4 1 81 33 10
345.305 300.1 13.98 ADB-PINACA ISOMER 4 2 81 19 14
329.174 284 9.70 AH-7921 1 91 23 12
3290.174 173 9.70 AH-7921 2 91 35 18
404.265 135.1 15.64 AKB48_N-(4-FLUOROBENZYL) ANALOG 1 136 29 16
404.265 77 15.64 AKB48 _N-(4-FLUOROBENZYL)_ ANALOG 2 136 121 14
206.323 188.1 7.09 ALFA-ETHYLAMINOPENTIOPHENONE 1 86 17 22
206.323 91 7.09 ALFA-ETHYLAMINOPENTIOPHENONE 2 86 39 12
220.315 202.1 7.83 ALFA-PROPYLAMINOPENTIOPHENONE 1 91 19 10
220.315 91.1 7.83 ALFA-PROPYLAMINOPENTIOPHENONE 2 91 33 10
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Table 1 (continued)

Precursor Ion Product Ion Retention time Analyte Declustering Collision energy  Cell exit potential
Q1) Q3) [min] potential (DP) (CE) (CXP)
238.321 221.1 6.95 ALLYLESCALINE 1 51 13 10
238.321 77 6.95 ALLYLESCALINE 2 51 67 12
206.291 91.1 6.84 ALPHA-DIMETHYLAMINOPENTIOPHENONE 1 101 27 14
206.291 77.1 6.84 ALPHA-DIMETHYLAMINOPENTIOPHENONE 2 101 57 12
220.312 91 8.41 ALPHA-ETHYLAMINOHEXANOPHENONE 1 106 33 12
220.312 130.1 8.41 ALPHA-ETHYLAMINOHEXANOPHENONE 2 106 47 14
188.767 130.1 7.09 ALPHA-ETHYLTRYPTAMINE 1 76 27 16
188.767 172.1 7.09 ALPHA-ETHYLTRYPTAMINE 2 76 11 20
341.989 324 9.92 ALPHA-HYDROXYMIDAZOLAM 1 121 29 14
341.989 203 9.92 ALPHA-HYDROXYMIDAZOLAM 2 121 37 26
175.029 158.1 5.68 ALPHA-METHYLTRYPTAMINE 1 56 15 20
175.029 143.1 5.68 ALPHA-METHYLTRYPTAMINE 2 56 35 16
246.318 91 8.41 ALPHA-PHP 1 76 33 10
246.318 77 8.41 ALPHA-PHP 2 76 65 10
280.193 105.1 11.76 ALPHA-PHTALIMIDOPROPIOPHENONE 1 116 31 14
280.193 77 11.76 ALPHA-PHTALIMIDOPROPIOPHENONE 2 116 79 12
232.294 91.1 6.48 ALPHA-PIPBP 1 106 33 8
232.294 77 6.48 ALPHA-PIPBP 2 106 61 10
204.261 105.1 5.00 ALPHA-PPP 1 71 31 14
204.261 98.1 5.00 ALPHA-PPP 2 71 33 8
232.243 91.1 7.17 ALPHA-PVP 1 71 39 8
232.243 126.1 7.17 ALPHA-PVP 2 71 57 6
238.017 126.2 6.24 ALPHA-PVT 1 91 29 16
238.017 97 6.24 ALPHA-PVT 2 91 31 12
224.19 112.2 4.95 ALPHA-PYRROLIDINOBUTHIOPHENONE 1 81 29 12
224.19 97 4.95 ALPHA-PYRROLIDINOBUTHIOPHENONE 2 81 39 12
309.934 282 11.35 ALPRAZOLAM 1 171 37 12
309.934 206 11.35 ALPRAZOLAM 2 171 57 26
383.315 98 10.51 AM1220 1 101 49 14
383.315 112.1 10.51 AM1220 2 101 27 12
391.166 135.2 12.07 AM-1248 1 131 39 16
391.166 1121 12.07 AM-1248 2 131 39 14
360.031 127.1 14.16 AM-2201 1 171 65 16
360.031 155.1 14.16 AM-2201 2 171 33 18
376.237 232.1 14.94 AM2201 8-QUINOLINYL CARBOXAMIDE 1 86 23 12
376.237 144.1 14.94 AM2201 8-QUINOLINYL CARBOXAMIDE 2 86 55 16
361.184 127.1 14.44 AM2201 BENZIMIDAZOLE ANALOG 1 131 73 16
361.184 155.1 14.44 AM2201 BENZIMIDAZOLE ANALOG 2 131 41 20
353.245 155.1 12.76 AM2232 1 131 31 18
353.245 127 12.76 AM2232 2 131 63 14
278.073 91 10.85 AMITRIPTYLINE 1 101 33 12
278.073 105.1 10.85 AMITRIPTYLINE 2 101 31 14
136.03 91 4.73 AMPHETAMINE 1 51 23 12
136.03 119.1 4.73 AMPHETAMINE 2 51 11 16
267.122 145.1 3.91 ATENOLOL 1 101 35 20
267.122 56.1 3.91 ATENOLOL 2 101 43 8
216.245 174 11.12 ATRAZYNA 1 126 23 24
216.245 104 11.12 ATRAZYNA 2 126 39 14
268.279 250.1 8.69 AZACYCLONOL 1 81 17 20
268.279 91 8.69 AZACYCLONOL 2 81 51 14
385.123 240.1 15.13 BB-22 1 101 19 16
385.123 144 15.13 BB-22 2 101 51 18
194.03 135 6.36 BDB 1 56 25 18
194.03 177 6.36 BDB 2 56 11 24
300.293 215.1 10.62 BENOCYCLIDINE 1 66 17 10
300.293 147 10.62 BENOCYCLIDINE 2 66 39 18
254.273 91.1 9.14 BENZEDRONE 1 111 31 12
254.273 65.1 9.14 BENZEDRONE 2 111 77 10
166.03 120 8.84 BENZOCAINE 1 71 25 16
166.03 94 8.84 BENZOCAINE 2 71 23 12
290.034 168.1 6.54 BENZOYLECGONINE 1 91 27 20
290.034 77 6.54 BENZOYLECGONINE 2 91 77 10
310.213 86.1 10.20 BENZYDAMINE 1 106 23 10
310.213 58.1 10.20 BENZYDAMINE 2 106 71 10
274.896 163 6.96 bk-2C-B 1 81 39 39
274.896 178.1 6.96 bk-2C-B 2 81 21 21
194.195 146 4.23 bk-MDA 1 56 19 14
194.195 118.1 4.23 bk-MDA 2 56 31 14
136.133 91 4.86 BMPEA 1 46 25 10
136.133 119.1 4.86 BMPEA 2 46 11 16
293.977 276.9 10.04 BROMO-DRAGON-FLY 1 71 15 42
296.128 278.9 10.04 BROMO-DRAGON-FLY 2 81 17 12
468.189 55 9.63 BUPRENORPHINE 1 116 95 12
468.189 152 9.63 BUPRENORPHINE 2 116 117 10
239.672 184 8.02 BUPROPION 1 66 17 24
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Table 1 (continued)

Precursor Ion Product Ion Retention time Analyte Declustering Collision energy  Cell exit potential
Q1) Q3) [min] potential (DP) (CE) (CXP)
239.672 131.1 8.02 BUPROPION 2 66 37 16
222.185 174.1 5.77 BUTYLONE (bk-MBDB) 1 66 25 20
222.185 204.1 5.77 BUTYLONE (bk-MBDB) 2 66 17 10
202.289 91 8.22 CAMFETAMINE 1 76 43 14
202.289 67 8.22 CAMFETAMINE 2 76 25 14
315.323 193 15.06 CANNABIDIOL 1 121 29 10
315.323 123 15.06 CANNABIDIOL 2 121 43 16
237.209 194.1 10.49 CARBAMAZEPINE 1 111 27 24
237.209 192.1 10.49 CARBAMAZEPINE 2 111 45 24
152.256 134.1 3.67 CATHINE 1 51 13 22
152.256 117.1 3.67 CATHINE 2 51 23 14
150.03 132.1 3.71 CATHINONE 1 56 17 18
150.03 117.1 3.71 CATHINONE 2 56 31 14
369.1 127 16.51 CB-131 151 61 20
369.1 170.7 16.51 CB-13 2 151 39 24
358.214 214.1 15.81 CBL-018 1 76 21 10
358.214 144.1 15.81 CBL-018 2 76 49 20
394.203 188.9 14.95 CI2201 1 151 37 24
396.214 191 14.95 CI2201 2 151 35 24
301.995 260 11.09 CLOBAZAM 1 151 29 12
301.995 225 11.09 CLOBAZAM 2 151 45 26
315.043 86.1 11.59 CLOMIPRAMINE 1 106 23 12
315.043 58 11.59 CLOMIPRAMINE 2 106 65 8
316.097 270.1 10.73 CLONAZEPAM 1 151 35 12
316.097 214.3 10.73 CLONAZEPAM 2 151 45 22
318.094 196.1 8.04 COCAETHYLENE 1 101 27 24
318.094 82 8.04 COCAETHYLENE 2 101 39 12
304.198 182.1 7.06 COCAINE 1 106 27 22
304.198 77.1 7.06 COCAINE 2 106 79 12
300.058 152 4.32 CODEINE 1 136 85 18
300.058 115.1 4.32 CODEINE 2 136 95 16
349.217 231.1 14.69 CUMYL-PICA 1 86 21 12
349.217 91 14.69 CUMYL-PICA 2 86 73 12
254.299 236.2 7.95 D2PM 1 81 19 12
254.299 130.1 7.95 D2PM 2 81 39 8
286.956 179.9 10.20 DEMOXEPAM 1 131 31 22
286.956 269 10.20 DEMOXEPAM 2 131 37 12
289.917 140 11.56 DESALKYLFLURAZEPAM 1 116 39 18
289.917 141 11.56 DESALKYLFLURAZEPAM 2 116 39 18
310.255 281 11.39 DESCHLOROETIZOLAM 1 151 33 12
310.255 256 11.39 DESCHLOROETIZOLAM 2 151 31 12
218.287 91 6.21 DESCHLORO-N-ETHYL-KETAMINE 1 96 39 10
218.287 145.1 6.21 DESCHLORO-N-ETHYL-KETAMINE 2 96 23 8
267.085 72.1 10.70 DESIPRAMINE 1 71 21 10
267.085 44.1 10.70 DESIPRAMINE 2 71 63 8
271.978 209.1 11.89 DESMETHYLDIAZEPAM (NORDIAZEPAM) 2 141 39 26
271.978 140 11.89 DESMETHYLDIAZEPAM (NORDIAZEPAM) 1 141 39 18
299.977 254.1 10.31 DESMETHYLFLUNITRAZEPAM 1 116 35 12
299.977 198 10.31 DESMETHYLFLUNITRAZEPAM 2 116 53 24
272.254 167.1 5.08 DESOMORPHINE 1 126 49 20
272.254 152.1 5.08 DESOMORPHINE 2 126 73 18
238.301 91 8.68 DESOXY-D2PM 1 101 33 12
238.301 117.1 8.68 DESOXY-D2PM 2 101 23 8
252.331 91.1 9.03 DESOXYPIPRADROL (2-DPMP) 1 91 49 12
252.331 65 9.03 DESOXYPIPRADROL (2-DPMP) 2 91 85 10
272.289 128.1 9.23 DEXTROMETHORPHAN 1 126 81 16
272.289 171 9.23 DEXTROMETHORPHAN 2 126 51 20
285.397 154 12.30 DIAZEPAM 1 166 37 20
285.397 193 12.30 DIAZEPAM 2 166 43 24
320.306 228 12.33 DICLAZEPAM 1 166 43 28
320.306 89 12.33 DICLAZEPAM 2 166 103 12
322.115 121.1 11.03 DICLOFENSINE 1 151 33 16
322.115 279 11.03 DICLOFENSINE 2 151 29 14
206.061 105.1 5.24 DIETHYLCATHINONE (AMFEPRAMONE) 1 81 31 12
206.061 100.1 5.24 DIETHYLCATHINONE (AMFEPRAMONE) 2 81 29 14
302.062 199 4.26 DIHYDROCODEINE 1 121 43 26
302.062 128.1 4.26 DIHYDROCODEINE 2 121 81 16
279.175 120.1 6.17 DIMETHOCAINE 1 106 31 14
279.175 65 6.17 DIMETHOCAINE 2 106 81 10
222.209 72.2 4.77 DIMETHYLONE (bk-MDDMA) 1 86 25 10
222.209 91 4.77 DIMETHYLONE (bk-MDDMA) 2 86 49 12
256.071 167.1 9.27 DIPHENHYDRAMINE 1 56 17 22
256.071 165.1 9.27 DIPHENHYDRAMINE 2 56 57 22
266.099 181.1 8.71 DIPHENIDINE 1 76 25 22
266.099 103.1 8.71 DIPHENIDINE 2 76 47 12
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Table 1 (continued)

Precursor Ion Product Ion Retention time Analyte Declustering Collision energy  Cell exit potential
Q1) Q3) [min] potential (DP) (CE) (CXP)
244.891 114.2 7.30 DiPT 1 81 21 14
244.891 144.1 7.30 DiPT 2 81 31 20
266.292 248.1 7.33 DL-4662 1 86 19 12
266.292 188 7.33 DL-4662 2 86 35 22
322.068 304.9 8.92 DOI'1 61 17 12
322.068 277 8.92 DOI 2 61 27 12
296.089 202 10.16 DOTHIEPIN 1 86 75 26
296.089 220.9 10.16 DOTHIEPIN 2 86 61 28
279.918 107.1 9.52 DOXEPIN 1 101 31 14
279.918 77 9.52 DOXEPIN 2 101 73 10
271.067 167.1 5.77 DOXYLAMINE 1 61 49 22
271.067 182 5.77 DOXYLAMINE 2 61 23 22
388.297 183.1 14.95 EAM-2201 1 81 35 10
388.297 153 14.95 EAM-2201 2 81 65 20
278.507 234.2 9.25 EDDP 1 86 41 10
278.507 249.1 9.25 EDDP 2 86 33 10
410.225 155 15.66 EG-2201 1 181 33 22
410.225 127.1 15.66 EG-2201 2 181 71 16
326.4 223.1 5.32 ERGOMETRINE 1 116 31 10
326.4 208.1 5.32 ERGOMETRINE 2 116 39 10
295.921 268 10.99 ESTAZOLAM 1 101 33 12
295.921 206 10.99 ESTAZOLAM 2 101 55 24
264.918 146.1 11.91 ETAQUALONE 1 116 37 18
264.918 77 11.91 ETAQUALONE 2 116 89 12
180.064 162.1 4.72 ETHCATHINONE METABOLITE 1 76 17 20
180.064 115.1 4.72 ETHCATHINONE METABOLITE 2 76 39 14
222.228 174.1 5.14 ETHYLONE (bk-MDEA) 1 71 25 20
222.228 204.1 5.14 ETHYLONE (bk-MDEA) 2 71 19 10
248.328 84.1 8.17 ETHYLPHENIDATE 1 111 25 12
248.328 56 8.17 ETHYLPHENIDATE 2 111 69 8
343.91 315 11.69 ETIZOLAM 1 121 35 14
343.91 224.1 11.69 ETIZOLAM 2 121 65 10
236.294 188.1 6.18 EUTYLONE (bk-EBDB) 1 96 25 24
236.294 189.1 6.18 EUTYLONE (bk-EBDB) 2 96 29 22
396.194 109.1 15.21 FDU-PB-22 1 96 47 12
396.194 252 15.21 FDU-PB-22 2 96 17 12
232.018 159 8.34 FENFLURAMINE 1 86 31 20
232.018 109 8.34 FENFLURAMINE 2 86 57 14
337.171 188 8.81 FENTANYL 1 131 29 10
337.171 105 8.81 FENTANYL 2 131 57 12
334.716 226.1 11.77 FLUBROMAZEPAM 1 161 39 10
334.716 186 11.77 FLUBROMAZEPAM 2 161 41 22
303.922 212 11.99 FLUDIAZEPAM 1 141 43 26
303.922 89 11.99 FLUDIAZEPAM 2 141 93 12
303.986 258.1 9.20 FLUMAZENIL 1 81 23 12
303.986 217 9.20 FLUMAZENIL 2 81 35 26
313.814 268 10.83 FLUNITRAZEPAM 1 136 35 12
313.814 239 10.83 FLUNITRAZEPAM 2 136 47 12
310.021 44.1 11.20 FLUOXETINE 1 51 43 8
310.021 148.1 11.20 FLUOXETINE 2 51 11 18
388.023 315 9.32 FLURAZEPAM 1 91 31 14
388.023 107 9.32 FLURAZEPAM 2 91 111 14
350.227 109.1 14.95 FUB-144 1 111 61 14
350.227 125.1 14.95 FUB-144 2 111 29 14
380.203 155.1 14.47 FUB-JWH-018 1 176 33 8
380.203 109 14.47 FUB-JWH-018 2 176 63 18
398.186 253 13.65 FUB-NPB-22 1 86 23 12
398.186 109.1 13.65 FUB-NPB-22 2 86 47 8
396.975 109.1 15.21 FUB-PB-22 1 116 45 14
396.975 253.1 15.21 FUB-PB-22 2 116 17 12
375.29 105.1 8.86 FURANYLFENTANYL (Fu-F) 1 136 55 14
375.29 188.1 8.86 FURANYLFENTANYL (Fu-F) 2 136 29 20
102.935 85 1.31 GHB 1 -75 -10 -12
102.935 57 1.31 GHB 2 -75 -10 —18
215.051 174 7.45 HARMALINE 1 61 29 10
215.051 171.9 7.45 HARMALINE 2 61 37 18
212.795 170.1 7.85 HARMINE 1 121 41 20
212.795 198 7.85 HARMINE 2 121 31 26
387.195 243.1 15.91 HU-2101 146 25 12
387.195 43 15.91 HU-210 2 146 71 8
300.05 199 4.83 HYDROCODONE 1 131 39 24
300.05 128.1 4.83 HYDROCODONE 2 131 77 16
312.288 122.1 7.91 IBOGAINE 1 281 43 14
312.288 77 7.91 IBOGAINE 2 281 119 12
281.078 86.1 10.55 IMIPRAMINE 1 66 21 12

(continued on next page)

11



J. Czarny et al. Microchemical Journal 182 (2022) 107922

Table 1 (continued)

Precursor Ion Product Ion Retention time Analyte Declustering Collision energy  Cell exit potential
Q1) Q3) [min] potential (DP) (CE) (CXP)
281.078 58.1 10.55 IMIPRAMINE 2 66 59 8
192.055 91 6.81 ISOPENTEDRONE 1 71 33 12
192.055 161 6.81 ISOPENTEDRONE 2 71 17 22
343.221 126.6 15.44 JWH 018 BENZIMIDAZOLE ANALOG 1 121 109 16
343.221 155.1 15.44 JWH 018 BENZIMIDAZOLE ANALOG 2 121 41 20
384.202 155.1 15.80 JWH-011 1 151 37 16
384.202 127.1 15.80 JWH-011 2 151 71 14
342.097 127.1 15.16 JWH-016 1 146 67 16
342.097 155.1 15.16 JWH-016 2 146 33 20
342.063 127.1 14.91 JWH-018 1 146 65 16
342.063 155 14.91 JWH-018 2 146 33 20
365.291 135.1 15.72 JWH-018 ADAMANTYL CARBOXAMIDE 1 156 37 20
365.291 77 15.72 JWH-018 ADAMANTYL CARBOXAMIDE 2 156 109 12
370.197 127.1 15.90 JWH-020 1 156 67 16
370.197 155 15.90 JWH-020 2 156 35 20
340.223 155.1 14.75 JWH-022 1 136 31 8
340.223 127.1 14.75 JWH-022 2 136 61 16
306.155 127.1 14.85 JWH-031 1 131 51 8
306.155 76.9 14.85 JWH-031 2 131 95 6
300.22 127.1 13.63 JWH-071 1 111 57 16
300.22 155.1 13.63 JWH-071 2 111 29 8
328.077 127.1 14.71 JWH-073 1 131 63 16
328.077 155.1 14.71 JWH-073 2 131 31 20
358.107 185 14.96 JWH-080 1 61 33 24
358.107 127.1 14.96 JWH-080 2 61 69 16
372.132 185.1 15.37 JWH-081 1 156 35 24
372.132 114.1 15.37 JWH-081 2 156 93 14
386.111 185 15.50 JWH-098 1 146 35 22
386.111 114.1 15.50 JWH-098 2 146 101 14
370.219 155.2 15.65 JWH-116 1 121 33 16
370.219 127.1 15.65 JWH-116 2 121 69 6
356.234 169.1 15.53 JWH-122 1 126 33 20
356.234 115.1 15.53 JWH-122 2 126 91 14
367.929 154.8 15.59 JWH-145 1 91 35 22
367.929 127.1 15.59 JWH-145 2 91 69 18
396.312 155.1 16.20 JWH-146 1 141 27 18
396.312 127 16.20 JWH-146 2 141 71 22
382.164 155 15.91 JWH-147 1 136 27 20
382.164 127.1 15.91 JWH-147 2 136 69 16
370.172 169.1 15.65 JWH-149 1 156 35 26
370.172 115.2 15.65 JWH-149 2 156 95 14
306.156 91.1 14.55 JWH-167 1 86 31 12
306.156 214.2 14.55 JWH-167 2 86 35 30
328.281 141.1 16.76 JWH-175 1 106 29 18
328.281 115.1 16.76 JWH-175 2 106 83 14
384.268 197 16.06 JWH-182 1 196 33 10
384.268 141 16.06 JWH-182 2 196 61 14
399.123 169.1 11.73 JWH-193 1 116 31 10
399.123 115 11.73 JWH-193 2 116 97 6
415.117 185.1 11.51 JWH-198 1 181 33 22
415.117 114.2 11.51 JWH-198 2 181 35 10
385.076 155.1 10.92 JWH-200 1 121 29 20
385.076 127.1 10.92 JWH-200 2 121 71 16
336.263 121.1 14.46 JWH-201 1 151 35 16
336.263 77 14.46 JWH-201 2 151 77 10
384.326 183.1 15.91 JWH-213 1 181 35 22
384.326 153.1 15.91 JWH-213 2 181 61 18
386.153 155 15.47 JWH-307 1 66 27 24
386.153 127.1 15.47 JWH-307 2 66 81 16
418.325 155 16.09 JWH-309 1 141 29 20
418.325 127.1 16.09 JWH-309 2 141 77 16
386.132 155.1 15.59 JWH-368 1 106 29 20
386.132 127 15.59 JWH-368 2 106 69 16
402.279 155.1 15.69 JWH-369 1 126 29 20
402.279 127 15.69 JWH-369 2 126 65 18
360.213 173 15.41 JWH-412 1 161 33 10
360.213 145.1 15.41 JWH-412 2 161 63 18
422.179 235 14.95 JWH-424 1 131 37 12
420.174 233 14.95 JWH-424 2 111 37 12
238.083 125 6.41 KETAMINE 1 61 37 16
238.083 89 6.41 KETAMINE 2 61 73 12
324.164 223 8.19 LAMPA 1 116 33 28
324.164 208 8.19 LAMPA 2 116 41 26
235.081 86.1 5.70 LIDOCAINE 1 126 23 10
235.081 58.1 5.70 LIDOCAINE 2 126 51 10
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Table 1 (continued)

Precursor Ion Product Ion Retention time Analyte Declustering Collision energy  Cell exit potential
Q1) Q3) [min] potential (DP) (CE) (CXP)
464.983 252 9.21 LOPRAZOLAM 1 126 57 12
464.983 111.1 9.21 LOPRAZOLAM 2 126 35 14
321.924 275.9 11.33 LORAZEPAM 1 111 29 12
321.924 303.9 11.33 LORAZEPAM 2 111 21 14
335.939 289.9 11.79 LORMETAZEPAM 1 86 29 14
335.939 177.9 11.79 LORMETAZEPAM 2 86 45 12
324.277 223 8.02 LSD 1 101 33 28
324.277 207 8.02 LSD 2 101 57 26
374.126 169 14.60 MAM-2201 1 126 35 22
374.126 115.1 14.60 MAM-2201 2 126 97 14
278.114 191 10.71 MAPROTILINE 1 116 47 24
278.114 189 10.71 MAPROTILINE 2 116 83 22
208.04 135 6.39 MBDB 1 51 27 18
208.04 77 6.39 MBDB 2 51 55 10
192.204 175.1 5.49 MDAT 1 66 15 10
192.204 117.1 5.49 MDAT 2 66 35 8
221.272 135 2.36 MDBP 1 61 23 10
221.272 77 2.36 MDBP 2 61 53 12
208.054 163 5.80 MDEA 1 66 19 20
208.054 105 5.80 MDEA 2 66 35 14
385.124 240.1 15.12 MDMB-CHMICA (MMB-CHMINACA) 1 81 27 12
385.124 144 15.12 MDMB-CHMICA (MMB-CHMINACA) 2 81 53 18
386.303 241.1 15.49 MDMB-CHMINACA 1 156 33 12
386.303 145 15.49 MDMB-CHMINACA 2 156 57 18
262.024 161 6.30 MDPBP 1 86 31 20
262.024 112.1 6.30 MDPBP 2 86 35 14
329.969 284 11.40 MECLONAZEPAM 1 91 37 14
329.969 238 11.40 MECLONAZEPAM 2 91 57 12
271.019 206.9 9.31 MEDAZEPAM 1 126 37 26
271.019 165.1 9.31 MEDAZEPAM 2 126 61 20
180.261 163.2 9.37 MEMANITINE 1 56 19 8
180.261 107.2 9.37 MEMANITINE 2 56 33 10
248.14 220.1 7.50 MEPERIDINE 1 121 31 20
248.14 91.1 7.50 MEPERIDINE 2 121 59 8
190.139 44 5.33 MEPHTETRAMINE (MTTA) 1 101 31 8
190.139 147.1 5.33 MEPHTETRAMINE (MTTA) 2 101 13 18
314.241 214.1 10.12 MEPIRAPIM 1 66 21 10
314.241 144.1 10.12 MEPIRAPIM 2 66 47 8
219.029 158.1 8.76 MEPROBAMATE 1 66 11 20
219.029 55.1 8.76 MEPROBAMATE 2 66 31 8
212.183 195.1 5.11 MESCALINE 1 76 13 24
212.183 77 5.11 MESCALINE 2 76 63 12
310.094 265.1 10.75 METHADONE 1 66 21 12
310.094 105 10.75 METHADONE 2 66 35 14
150.063 91 4.96 METHAMPHETAMINE 1 51 25 12
150.063 119.1 4.96 METHAMPHETAMINE 2 51 15 16
301.06 121.2 12.42 METHANDIENONE 1 131 35 14
301.06 149.1 12.42 METHANDIENONE 2 131 21 18
251.007 132.1 11.03 METHAQUALONE 1 131 37 18
251.007 91 11.03 METHAQUALONE 2 131 57 12
164.056 131.1 4.07 METHCATHINONE 1 61 27 18
164.056 130.1 4.07 METHCATHINONE 2 61 41 16
193.998 176 5.29 METHEDRONE (bk-PMMA) 1 56 15 10
193.998 161 5.29 METHEDRONE (bk-PMMA) 2 56 31 6
263.072 221 11.80 METHOHEXITAL 1 116 19 10
263.072 77.1 11.80 METHOHEXITAL 2 116 67 10
248.059 121.1 7.08 METHOXETAMINE 1 76 37 16
248.059 203 7.08 METHOXETAMINE 2 76 19 26
297.324 129.1 9.25 METHOXPHENIDINE 1 101 27 16
297.324 117.1 9.25 METHOXPHENIDINE 2 101 31 14
116.066 57 5.74 METHYLHEXANAMINE 1 71 17 8
116.066 41.1 5.74 METHYLHEXANAMINE 2 71 31 6
208.272 160 4.56 METHYLONE (bk-MDMA) 1 86 25 20
208.272 132.1 4.56 METHYLONE (bk-MDMA) 2 86 37 14
234.3 84.1 7.11 METHYLPHENIDATE 1 71 23 10
234.3 56 7.11 METHYLPHENIDATE 2 71 65 8
208.3 91 6.34 MEXEDRONE 1 76 47 16
208.3 119 6.34 MEXEDRONE 2 76 29 6
265.493 208.1 9.27 MIANSERIN 1 146 29 24
265.493 58.1 9.27 MIANSERIN 2 146 45 10
326.065 291.1 9.28 MIDAZOLAM 1 136 37 12
326.065 248.9 9.28 MIDAZOLAM 2 136 51 30
399.094 174 9.16 MITRAGYNINE 1 136 41 22
399.094 159.1 9.16 MITRAGYNINE 2 136 63 20
178.131 161 6.85 MMAI 1 61 15 22

(continued on next page)
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Table 1 (continued)

Precursor Ion Product Ion Retention time Analyte Declustering Collision energy  Cell exit potential
Q1) Q3) [min] potential (DP) (CE) (CXP)
178.131 103 6.85 MMALI 2 61 53 14
345.251 214.1 14.15 MMBO018 1 66 19 10
345.251 144 14.15 MMBO018 2 66 51 20
363.251 232.1 13.10 MMB2201 1 81 21 10
363.251 144.1 13.10 MMB2201 2 81 53 16
358.061 215.1 15.53 MN-18 1 126 25 10
358.061 145 15.53 MN-18 2 126 49 18
440.336 114.1 12.76 MN-251 141 41 12
440.336 261.1 12.76 MN-25 2 141 33 12
454.347 114.1 13.18 MN-25-2-METHYL DERIVATIVE 1 151 41 18
454.347 275.1 13.18 MN-25-2-METHYL DERIVATIVE 2 151 31 14
387.261 241.1 15.46 MO-CHMINACA 1 121 27 22
387.261 145.1 15.46 MO-CHMINACA 2 121 47 8
286.043 152.1 2.36 MORPHINE 1 176 79 20
286.043 128.1 2.36 MORPHINE 2 176 77 16
232.059 105.1 7.46 MPBP 1 116 33 14
232.059 91.1 7.46 MPBP 2 116 57 12
349.38 181 10.78 MT-45 1 176 37 24
349.38 77 10.78 MT-45 2 176 93 12
191.273 105.1 3.89 N-(3-METHYLBENZYL)PIPERAZINE 1 81 27 14
191.273 77 3.89 N-(3-METHYLBENZYL)PIPERAZINE 2 81 55 10
178.273 105.1 5.31 N,N-DIETHYLPHENETHYLAMINE 1 101 25 10
178.273 77 5.31 N,N-DIETHYLPHENETHYLAMINE 2 101 55 12
250.302 100.1 7.20 N,N-DIMETHYLPENTYLONE (bk-DMBDP) 1 101 27 12
250.302 135 7.20 N,N-DIMETHYLPENTYLONE (bk-DMBDP) 2 101 31 14
189.572 58 4.73 N,N-DMT 1 116 19 8
189.572 144.1 4.73 N,N-DMT 2 116 23 18
250.245 208.1 9.24 N-ACETYL-3,4-MDMC 1 76 19 22
250.245 160.1 9.24 N-ACETYL-3,4-MDMC 2 76 35 18
282.065 140.9 10.07 NAPHYRONE 1 51 37 10
282.065 127 10.07 NAPHYRONE 2 51 59 24
282.125 127 9.59 NAPHYRONE-1-NAPHTYL ISOMER 1 51 57 22
282.125 141 9.59 NAPHYRONE-1-NAPHTYL ISOMER 2 51 37 10
298.241 91.1 8.71 N-BENZYLNORBUTYLONE 1 96 41 14
298.241 65 8.71 N-BENZYLNORBUTYLONE 2 96 91 16
194.253 121 6.10 N-ETHYL-4-METHOXYAMPHETAMNE 1 66 29 16
194.253 91 6.10 N-ETHYL-4-METHOXYAMPHETAMNE 2 66 45 14
192.296 130.1 5.78 N-ETHYLBUPHEDRONE 1 66 39 10
192.296 91 5.78 N-ETHYLBUPHEDRONE 2 66 35 14
192.099 105 4.85 N-ETHYL-N-METHYLCATHINONE 1 76 29 6
192.099 77.2 4.85 N-ETHYL-N-METHYLCATHINONE 2 76 57 14
299.364 165.1 12.84 N-ETHYLNORDAZEPAM 1 216 59 20
299.364 77 12.84 N-ETHYLNORDAZEPAM 2 216 89 10
252.18 125 7.10 N-ETHYLNORKETAMINE 1 71 41 16
252.18 89.1 7.10 N-ETHYLNORKETAMINE 2 71 75 14
315.994 270 12.19 N-ETHYLOXAZEPAM 1 116 29 12
315.994 242 12.19 N-ETHYLOXAZEPAM 2 116 47 12
250.269 232.2 7.42 N-ETHYLPENTYLONE 1 71 21 22
250.269 202 7.42 N-ETHYLPENTYLONE 2 71 27 12
296.187 250.1 10.91 NIMETAZEPAM 1 171 35 12
296.187 221 10.91 NIMETAZEPAM 2 171 45 26
309.822 92 7.76 NITRACAINE 1 216 57 12
309.822 76 7.76 NITRACAINE 2 216 91 12
281.974 236 10.55 NITRAZEPAM 1 141 33 30
281.974 180.1 10.55 NITRAZEPAM 2 141 51 24
376.276 232 14.93 NM2201 1 131 21 12
376.276 144.1 14.93 NM2201 2 131 51 18
148.043 117.1 4.24 N-METHYL-2AI 1 81 23 14
148.043 115.1 4.24 N-METHYL-2AI 2 81 37 14
136.182 105.1 3.68 N-METHYL-PEA 1 51 19 18
136.182 77 3.68 N-METHYL-PEA 2 51 43 12
175.508 144.1 4.73 N-METHYLTRYPTAMINE 1 66 17 18
175.508 117.1 4.73 N-METHYLTRYPTAMINE 2 66 37 14
178.233 105 4.29 NN-DMC 1 91 29 14
178.233 72.1 4.29 NN-DMC 2 91 29 10
357.005 214.2 14.48 NNEI 1 81 29 10
357.005 144 14.48 NNEI 2 81 53 20
286.954 245.1 10.65 NORCLOBAZAM 1 141 27 12
286.954 210 10.65 NORCLOBAZAM 2 141 43 26
301.026 72.1 11.72 NORCLOMIPRAMINE 1 101 21 10
301.026 44.1 11.72 NORCLOMIPRAMINE 2 101 65 8
224.176 125.1 6.37 NORKETAMINE 1 51 13 12
224.176 207.2 6.37 NORKETAMINE 2 51 21 12
264.066 91.1 10.99 NORTRIPTYLINE 1 81 29 12
264.066 105.1 10.99 NORTRIPTYLINE 2 81 27 14

(continued on next page)
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Table 1 (continued)

Precursor Ion Product Ion Retention time Analyte Declustering Collision energy  Cell exit potential
Q1) Q3) [min] potential (DP) (CE) (CXP)
178.103 119.1 6.64 N-PROPYLAMPHETAMINE 1 86 17 16
178.103 65 6.64 N-PROPYLAMPHETAMINE 2 86 61 10
242.25 181.1 9.83 NRG-3 1 81 35 8
242.25 180.1 9.83 NRG-3 2 81 53 16
197.229 154.1 6.76 0-CPP 1 121 27 20
197.229 118.1 6.76 0-CPP 2 121 45 8
235.279 100.1 6.08 OCTACAINE 1 81 23 14
235.279 72.1 6.08 OCTACAINE 2 81 51 10
384.309 270.2 11.55 ORG-28611 1 71 25 12
384.309 174 11.55 ORG-28611 2 71 47 22
288.031 242.1 11.31 OXAZEPAM 1 91 31 12
288.031 269.9 11.31 OXAZEPAM 2 91 21 12
302.251 284 2.59 OXYMORPHONE 1 151 25 14
302.251 227.1 2.59 OXYMORPHONE 2 151 37 12
152.016 110 3.78 PARACETAMOL 1 81 21 14
152.016 65 3.78 PARACETAMOL 2 81 39 10
330.014 70 10.51 PAROXETINE 1 111 49 10
330.014 44.1 10.51 PAROXETINE 2 111 71 8
359.081 214.2 14.60 PB-221 71 21 10
359.081 144.1 14.60 PB-22 2 71 51 16
248.346 91 9.17 PCEEA 1 56 45 12
248.346 90.1 9.17 PCEEA 2 56 13 12
248.342 91 8.94 PCMPA 1 66 43 14
248.342 90.1 8.94 PCMPA 2 66 15 12
218.345 91 9.07 PCPr1 46 39 6
218.345 159.1 9.07 PCPr 2 46 15 22
192.062 91 6.81 PENTEDRONE 1 81 31 12
192.062 132.1 6.81 PENTEDRONE 2 81 25 16
194.308 176.1 6.88 PENTEDRONE METABOLITE 1 81 17 22
194.308 91 6.88 PENTEDRONE METABOLITE 2 81 43 12
235.658 188.1 7.12 PENTYLONE (bk-MBDP) 1 136 25 24
235.658 218.1 7.12 PENTYLONE (bk-MBDP) 2 136 19 10
350.845 206 12.06 PHENAZEPAM 1 131 49 26
350.845 179 12.06 PHENAZEPAM 2 131 63 22
244.103 86.1 8.43 PHENCYCLIDINE (PCP) 1 56 17 12
244,103 91 8.43 PHENCYCLIDINE (PCP) 2 56 43 12
231.014 42 8.46 PHENOBARBITAL 1 —100 -10 —44
231.014 188 8.46 PHENOBARBITAL 2 —100 -10 —14
150.067 91 5.93 PHENTERMINE 1 41 27 12
150.067 133.1 5.93 PHENTERMINE 2 41 13 16
253.004 182.1 10.17 PHENYTOIN 1 116 25 24
253.004 104.1 10.17 PHENYTOIN 2 116 45 12
379.06 135.1 10.20 PRAVADOLINE 1 76 23 14
379.06 77.1 10.20 PRAVADOLINE 2 76 89 12
325.365 271 13.48 PRAZEPAM 1 126 31 12
325.365 140 13.48 PRAZEPAM 2 126 49 18
160.078 142.1 4.61 PREGABALIN 1 116 15 18
160.078 55 4.61 PREGABALIN 2 116 29 8
237.063 100.1 4.01 PROCAINE 1 81 21 12
237.063 120.1 4.01 PROCAINE 2 81 37 14
218.162 91.1 7.95 PROLINTANE 1 86 33 12
218.162 72.1 7.95 PROLINTANE 2 86 23 10
285.029 86.1 10.13 PROMETHAZINE 1 76 21 12
285.029 71.1 10.13 PROMETHAZINE 2 76 63 10
342.045 116.1 10.65 PROPAFENONE 1 86 29 14
342.045 72.1 10.65 PROPAFENONE 2 86 47 10
260.069 56 9.06 PROPRANOLOL 1 86 45 8
260.069 58.1 9.06 PROPRANOLOL 2 86 45 10
155.882 69.1 7.99 PROPYLHEXEDRINE 1 81 23 10
155.882 55 7.99 PROPYLHEXEDRINE 2 81 37 8
367.248 259.1 15.96 PSB-SB-1202 1 121 23 12
367.248 121.1 15.96 PSB-SB-1202 2 121 23 8
356.299 283 12.52 PTI-11 106 29 14
356.299 213.1 12.52 PTI-1 2 106 47 10
400.341 283 12.77 PTI-21 116 31 14
400.341 213.1 12.77 PTI-2 2 116 51 10
260.116 91.1 9.63 PV-81 96 33 12
260.116 77.1 9.63 PV-8 2 96 73 10
274.307 91 10.68 PV91 126 33 12
274.307 77 10.68 PV9 2 126 73 12
396.09 144 12.62 PX-11 76 59 18
396.09 231.9 12.62 PX-12 76 31 10
397.253 233 12.76 PX-21 86 33 12
397.253 352.2 12.76 PX-2 2 86 21 14
353.943 167.1 9.35 PYRAZOLAM 1 151 47 20

(continued on next page)
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Table 1 (continued)

Precursor Ion Product Ion Retention time Analyte Declustering Collision energy  Cell exit potential
Q1) Q3) [min] potential (DP) (CE) (CXP)
353.943 206 9.35 PYRAZOLAM 2 151 41 26
384.09 253.1 9.53 QUETIAPINE 1 116 31 12
384.09 221 9.53 QUETIAPINE 2 116 51 28
322.05 135.1 14.62 RCS-4 1 136 31 16
322.05 77 14.62 RCS-4 2 136 73 10
326.3 121.1 8.12 RH-34 1 91 25 14
326.3 91.1 8.12 RH-34 2 91 57 10
236.144 188.2 6.86 R-MMC 1 61 25 10
236.144 218.1 6.86 R-MMC 2 61 17 18
303.805 138.1 4.73 SCOPOLAMINE 1 96 29 18
303.805 156.1 4.73 SCOPOLAMINE 2 96 23 20
359.177 215.2 15.57 SDB-005 1 51 21 10
359.177 145 15.57 SDB-005 2 51 45 20
321.153 91 14.09 SDB-006 1 171 61 12
321.153 214.1 14.09 SDB-006 2 171 29 10
306.988 276 11.51 SERTRALINE 1 66 17 12
306.988 159 11.51 SERTRALINE 2 66 37 20
475.047 58.1 10.22 SILDENAFIL 1 91 103 10
475.047 100.1 10.22 SILDENAFIL 2 91 35 12
329.138 81.1 13.96 STANOZOLOL 1 241 79 12
329.138 95.1 13.96 STANOZOLOL 2 241 51 12
222.343 107.1 7.32 TAPENTADOL 1 86 35 14
222.343 77 7.32 TAPENTADOL 2 86 63 12
301.993 256 11.62 TEMAZEPAM 1 116 31 12
301.993 284.1 11.62 TEMAZEPAM 2 116 19 12
265.226 176.1 9.01 TETRACAINE 1 96 21 18
265.226 72 9.01 TETRACAINE 2 96 37 10
315.093 193.1 15.93 THC 1 106 31 24
315.093 123 15.93 THC 2 106 43 16
345.2 299.2 14.97 THCCOOH 1 106 23 10
345.2 193.1 14.97 THCCOOH 2 120 45 10
142.098 125 3.73 THIOPROPAMINE 1 51 13 8
142.098 97 3.73 THIOPROPAMINE 2 51 25 12
359.247 215.2 15.98 THJ 1 121 29 10
359.247 145 15.98 THJ 2 121 49 16
343.076 215.1 15.53 THJ-018 1 136 25 10
343.076 145.1 15.53 THJ-018 2 136 45 18
361.067 233.1 14.62 THJ-2201 (5-FLUORO THJ-018) 1 131 25 10
361.067 145.1 14.62 THJ-2201 (5-FLUORO THJ-018) 2 131 49 18
224.246 179 5.68 TILETAMINE 1 51 13 10
224.246 151.1 5.68 TILETAMINE 2 51 23 18
264.304 58.1 6.88 TRAMADOL 1 96 47 8
264.304 42.1 6.88 TRAMADOL 2 96 113 8
372.082 176 8.24 TRAZODONE 1 126 33 24
372.082 148 8.24 TRAZODONE 2 126 45 20
343.99 309.1 11.35 TRIAZOLAM 1 106 37 14
343.99 239.9 11.35 TRIAZOLAM 2 106 57 30
294.788 100.2 10.95 TRIMIPRAMINE 1 81 23 12
294.788 58.1 10.95 TRIMIPRAMINE 2 81 61 8
329.037 284 9.09 U-47700 1 56 25 14
331.017 286 9.09 U-47700 2 96 25 14
312.107 125.1 15.56 UR-144 1 96 29 16
312.107 214 15.56 UR-144 2 96 33 10
328.092 125.1 13.77 UR-144 metabolite 1 96 27 16
328.092 230.1 13.77 UR-144 metabolite 2 96 33 10
377.154 105.1 13.30 W-151 141 33 16
379.165 105.2 13.30 W-15 2 166 33 12
457.176 135.1 12.36 WIN 54,461 1 126 29 12
457.176 77 12.36 WIN 54,461 2 126 95 12
427.117 155.1 13.63 WIN 55,212-2 1 161 33 18
427.117 127.2 13.63 WIN 55,212-2 2 161 75 12
330.293 125.1 14.69 XLR-11 1 116 31 16
330.293 232.1 14.69 XLR-11 2 116 33 10
352.216 125.1 14.79 XLR121 141 31 8
352.216 254 14.79 XLR12 2 141 35 12
259.148 161 11.88 YANGONIN 1 121 29 22
259.148 89 11.88 YANGONIN 2 121 93 10
305.911 264 9.91 ZALEPLON 1 141 31 12
305.911 236.1 9.91 ZALEPLON 2 141 37 10
308.323 235.1 7.76 ZOLPIDEM 1 111 47 10
308.323 236 7.76 ZOLPIDEM 2 111 37 30
389.014 244.9 6.70 ZOPICLONE 1 81 23 12
389.014 112 6.70 ZOPICLONE 2 81 79 16
401.024 221 12.12 ZUCLOPENTHIXOL 1 101 73 26
401.024 231 12.12 ZUCLOPENTHIXOL 2 101 49 28
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(10.000 RCF, 1 min). In the last step, 50 uL of blood extract and 450 pL of
mobile phase (A:B; 90:10, v/v/) were placed in an autosampler vials.
The injection volume was 20 pL.

2.6. Validation

The developed method was validated according to the SWGTOX
validation guidelines for whole blood and urine [21]. The parameters
such as selectivity, specificity, linearity, precision, BIAS, recovery,
reproducibility, LOD and LOQ were designated.

The analysis of pure blood samples and samples fortified with all
analytes by adding small amounts of a mixture of all analytes was used
to determine selectivity and specificity. The samples were subjected to
the preparation and analysis process in accordance with the developed
method in order to exclude the presence of exogenous analytes affecting
the analysis result of live samples.

Analysis of six repetitions of the curve in a matrix made of pure blood
fortified with a mix of analytes with concentrations ranging from 0.05 to
50 ng/mL for each analyte made it possible to determine the linearity
range of the method for individual analytes. Calibration curves were
generated by plotting the peak area ratio (PAR) versus the spiked ana-
lyte concentration. Blank matrix and blank matrix containing only IS
was analyzed with each batch but not included in the calibration curves.
The correlation coefficient (RZ) was calculated and deemed acceptable
for R? values >0.99.

Precision and BIAS was calculated by running six replicates of cali-
bration standards for five concentrations (1-only for THC, 2, 10, 200,
400, 500 and 1000 ng/mL). For precision and BIAS, accuracy limit of +
20 % was selected. The six repetitions were also used to determine the
mean recovery.

The LOD value was determined as the lowest calibration standard
which exhibited as S/N ratio > 3, while the LOQ was determined to be
the lowest calibration standard which exhibited as S/N ratio > 10.
Meanwhile, the reproducibility of the analytical method has been veri-
fied by proficiency tests.

The matrix effects could be eliminated using matrix-matched cali-
bration curve. Due to, the obtained results for the given calibration
points take into account the matrix’s influence on their analysis.

3. Results and discussion
3.1. Experimental conditions for HPLC and MS

The analytical standards of the psychoactive substances selected for
the study were subjected to individual optimization in order to select the
best possible work parameters of the mass spectrometer. Parameters
such as the ionization mode, Q1, Q3, declustering potential (DP),
entrance potential (EP), collision energy (CE), collision cell exit poten-
tial (CXP) were determined for each of substance, with The Analyst 1.6.3
software used for this optimization. For all analytes positive ionization
mode turned out to be better, except for GHB and Phenobarbital, which
should be analyzed in negative ionization mode. Entrance potential (EP)
for all analytes was 10. The MRM pairs and values DP, CE, CXP for each
analyte are collected in Table 1. The MRM transitions for each analyte
were monitored only in specific detection windows that were defined as
+ 0.5 min from the expected retention time. Subsequently, the chro-
matographic conditions were optimized to allow the best possible sep-
aration of the 522 optimized analytes. In addition, full chemical name,
its abbreviation, full chemical structure and precursor ion were included
in the supplementary data as Table S1. The gradient elution was per-
formed with 2 mM ammonium formate with 0.1 % formic acid in water
(A), and with 2 mM ammonium formate with 0.1 % formic acid in
methanol (B). Acetonitrile was also tested as phase B; however, it did not
significantly change the obtained chromatogram, so due to its expensive
nature and the amount of harmful waste generated during the analysis,
it was not used for further studies. The content of ammonium formate in
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mobile phases was also modified. The values of 2 mM and 5 mM were
tested, but similarly to the case of acetonitrile, it did not improve the
separation of analytes either. The gradient was run at a flow rate of 0.5
mL/min starting at 5 % B for 1 min, then increasing to 95 % B over 15
min and run isocratic elution at those conditions for 6 min. The gradient
was then changed to the starting conditions over 6 min and kept con-
stant for 3 min to re-equilibrate the system. The total run time was 30
min. The selected chromatographic conditions were checked on three
columns: Kinetex C18 column (Phenomenex, 3.0 x 100 mm; 2.6 pm),
Kinetex Biphenyl (Phenomenex, 3.0 x 100 mm; 2.6 pm) and Kinetex
Phenyl-Hexyl (Phenomenex, 3.0 x 100 mm; 2.6 pm). The best separa-
tion was obtained for the Kinetex C18 column (Phenomenex, 3.0 x 100
mm; 2.6 pm), so it was selected for further analysis. Fig. S2 shows the
chromatogram obtained for this column. This gradient method allowed
separation of all compounds except 3-MMC and 4-MMC within a 30-min
run time. The retention times of all compounds were from 1.38 to 16.76
min and are presented in Table 2.

3.2. Procedure for isolating psychoactive substances

The solid phase extraction (SPE) method was used for the first at-
tempts to isolate psychoactive substances from blood samples. However,
this method did not yield satisfactory results. The large number of
analytes from different study groups contributed to this: to obtain
valuable results, several types of columns should be used for each
analysis, which significantly extends the analysis time, increases its cost
and requires a larger amount of material for testing. In order to enable
quick isolation of all compounds contained in the developed procedure,
liquid-liquid extraction (LLE) with cold acetonitrile (2 mM ammonium
formate, 0.1 % (v/v) formic acid) (0.5 mL) was used. Atrazine (IS) so-
lution was used to verify the extraction process. This solution of the
same concentration was added to each sample. In the sample prepara-
tion procedure described above, samples are frozen only once. In the
course of the research, re-freezing before the last centrifugation was also
tested. However, the results showed that freezing at that point had no
effect on the percentage of analyte recovery from the sample so it was
removed from the procedure.

3.3. Validation

The developed method of isolating and determining psychoactive
compounds, drugs and their metabolites from blood samples was vali-
dated according to the SWGTOX guidelines. Only 2 from 522 validated
compounds failed the validation criteria and were not included in the
routine analysis of blood samples. The range of linearity is from 0.05 to
50 ng/mL, and the range of quantification of the analytes depends on the
group of compounds to which they belong. In the case of cannabinoids
and synthetic cannabinoids it is 2-200 ng/mL (THC, 1-200 ng/mL),
while for other compounds it is 10-1000 ng/mL. Differences in these
values occur due to legal regulations and standards required in the la-
beling of these substances. The exceptions found during the validation
are 25 T-NBOMe (1-400 ng/mL), 2C-I and 4-hydroxymidazolam
(10-500 ng/mL), 3-Methylmethcathinone (10-500 ng/mL), 4-AcO-
MET (200-1000 ng/mL), 4-CAB, 4-EAPB, 4-fluoro PV9, 6-APB, 6-
bromo-MDMA, 7-APB, Benzedrone, D2PM, MMAI and RH-34 (10-400
ng/mlL), Nitracaine (200-1000 ng/mL) and THCCOOH (10-200 ng/
mL). The correlation coefficient (Rz) was calculated and deemed
acceptable for R? values >0.99. The use of this type of standard curve
allowed elimination of the influence of the matrix effect in real samples.
The method was found to be selective for the tested compounds. The
only exception were 3-MMC and 4-MMC, which did not separate during
the analysis. Drug-free blood samples showed no evidence of interfer-
ence. The lowest recovery value (43.37 %) was obtained for 2-FIC and
the highest (119.97 %) for Quetiapine. For precision and bias accuracy,
the limit of + 20 % was used. The values of precision and bias ranged
from 1.12 % to 24.08 % and —56.63 % to 19.97 % respectively. The
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Table 2
Summary of the results of validation of the developed analytical method.
ANALYTE RT CONCENTRATION EVERAGE RECOVERY SD CcvV BIAS LOQ [ng/
[%] [%] [%] [%] mL]

[ng/ml]
1-(2-METHOXYPHENYL)PIPERAZINE 5.33 10 82.66 9.70 11.74 —17.34 10

400 86.68 4.92 5.67 —13.32

1000 97.20 11.93 12.28 —2.80
1-(3-TRIFLUOROMETHYLPHENYL)PIPERAZINE (TFMPP) 7.98 10 81.70 7.10 8.70 —18.30 10

200 95.74 3.42 3.58 —4.26

500 105.76 16.93 16.01 5.76

1000 92.61 9.34 10.09 -7.39
1-(4-CHLOROPHENYL)PIPERAZINE (pCPP) 6.24 10 88.00 10.40 11.80 —12.00 10

200 88.34 7.09 8.03 —11.66

500 102.16 8.51 8.33 2.16

1000 100.92 4.83 4.79 0.92
1-(4-FLUOROPHENYL)PIPERAZINE (FPP) 4.74 10 92.67 15.45 16.67 -7.33 10

200 93.91 6.63 7.06 —6.09

500 103.79 9.20 8.86 3.79

1000 93.31 5.09 5.46 —6.69
1.4-DIBENZYLPIPERAZINE (DBZP) 7.80 10 104.77 8.71 8.32 4.77 10

200 113.13 5.81 5.14 13.13

500 109.00 7.80 7.20 9.00

1000 93.40 3.66 3.92 —6.60
1-AMINOINDAN 3.88 10 83.37 16.34 19.60 -16.63 10

200 86.83 5.49 6.32 -13.17

500 113.24 3.23 2.85 13.24

1000 96.29 5.83 6.05 -3.71
1-METHYL-4-BENZYLPIPERAZINE (MBZP) 3.24 10 104.80 15.02 14.33 4.80 10

200 112.40 8.60 7.70 12.40

500 104.27 6.68 6.40 4.27

1000 110.50 2.20 2.00 10.50
1-METHYLAMINO-1-(3.4-METHYLENEDIOXYPHENYL) 6.06 10 91.79 16.72 18.22 —-8.21 10

PROPANE 400 81.43 4.03 4.95 —18.57

1000 87.74 10.52 11.99 —-12.26
2.3-DICHLOROPHENYLPIPERAZINE (DCPP) 8.58 10 80.18 8.73 10.89 —19.83 10

200 108.09 10.91 10.09 8.09

500 115.26 13.80 11.97 15.26

1000 80.69 7.68 9.51 —19.31
2.3-DIMETHYLETHCATHINONE (2.3-DMEC) 7.50 10 118.80 4.41 3.40 18.80 10

200 95.78 9.71 10.14 —4.22

500 118.28 8.31 7.02 18.28

1000 90.64 2.20 2.43 —9.36
2.3-DIMETHYLMETHCATHINONE (2.3-DMMC) 7.07 10 90.50 11.79 13.03 —9.50 10

200 97.47 4.24 4.35 —2.53

500 111.13 6.47 5.82 11.13

1000 90.39 5.57 6.16 —9.61
2.3-ETHYLONE ISOMER 5.46 10 88.36 10.62 12.02 —11.65 10

400 87.43 11.12 12.72 -12.57

1000 93.11 9.79 10.52 —6.89
2.3-MDMA 5.77 10 110.00 6.60 6.00 10.00 10

200 99.66 5.56 5.58 —0.34

500 112.45 9.06 8.06 12.45

1000 93.63 3.14 3.36 —6.37
2.3-MDPV 7.61 10 98.11 5.12 5.21 -1.89 10

400 88.11 5.62 6.38 —11.89

1000 91.43 6.07 6.64 —8.57
2.4.5-TRIMETHOXYAMPHETAMINE 6.19 10 102.57 14.17 13.81 2.57 10

400 94.80 7.12 7.51 -5.20

1000 102.65 6.52 6.35 2.65
2.4-DIMETHYLMETHCATHINONE (2.4-DMMC) 7.52 10 100.35 12.00 11.96 0.35 10

200 112.30 8.50 7.50 12.30

500 112.90 4.20 3.70 12.90

1000 82.00 1.70 2.10 —18.00
2.4-DMEC 7.95 10 93.33 13.76 14.74 —6.67 10

400 89.37 7.04 7.88 —10.63

1000 90.58 6.28 6.93 —9.42
2.5-DMMA 6.73 10 96.38 8.70 9.02 —-3.62 10

400 91.70 8.63 9.41 —8.30

1000 89.84 6.12 6.81 —10.16
25B-NBF 10.17 10 88.69 8.46 9.54 —-11.31 10

400 102.45 5.59 5.45 2.45

1000 90.51 4.41 4.88 —9.49
25C-NBF 9.90 10 97.86 8.54 8.73 —-2.14 10

400 101.38 7.40 7.30 1.38

1000 94.91 5.34 5.63 -5.09
25C-NBOH 9.78 10 88.50 9.30 10.50 —11.50 10
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Table 2 (continued)

ANALYTE RT CONCENTRATION  EVERAGE RECOVERY SD cv BIAS LOQ [ng/
[%] [%] [%] [%] mlL]
[ng/ml]
200 97.63 6.01 6.15 —2.37
500 116.10 9.20 7.90 16.10
1000 92.59 8.07 8.72 —~7.41
25C-NBOMe 10.32 10 92.44 8.72 9.43 —7.56 10
200 114.03 6.76 5.93 14.03
500 111.37 10.04 9.01 11.37
1000 93.20 3.98 4.27 —6.80
25D-NBOMe 10.51 10 102.96 13.34 12.96 2.96 10
200 112.11 6.19 5.52 12.11
500 114.62 9.11 7.95 14.62
1000 91.04 1.68 1.85 —8.96
25E-NBOMe 11.33 10 98.72 14.55 14.74 -1.28 10
200 117.07 12.25 10.47 17.07
500 98.76 8.26 8.36 —1.24
1000 93.36 2.21 2.37 —6.64
25G-NBOMe 11.05 10 100.47 8.08 8.05 0.47 10
400 97.71 4.63 4.74 —2.29
1000 85.53 2.10 2.45 —14.47
25H-NBOMe 9.49 10 96.08 10.19 10.60 —3.92 10
200 116.01 11.20 9.65 16.01
500 115.30 10.00 8.70 15.30
1000 91.95 4.70 5.11 —8.05
25-1-NB20Me 10.90 10 103.42 7.23 6.99 3.42 10
400 99.95 5.06 5.07 —0.05
1000 92.70 7.22 7.79 —~7.30
251-NB30OMe 10.84 10 81.38 7.12 8.75 —~18.62 10
400 85.42 4.97 5.82 —14.58
1000 86.75 8.61 9.93 -13.25
251-NB4OMe 10.76 10 86.55 2.54 2.93 —~13.45 10
400 93.99 6.78 7.21 —6.01
1000 88.75 9.41 10.61 -11.25
251-NBF 10.60 10 95.69 6.29 6.58 —4.31 10
400 112.79 4.17 3.69 12.79
1000 115.79 8.11 7.01 15.79
25I-NBMD 10.72 10 83.65 9.74 11.64 —-16.35 10
400 98.92 9.93 10.04 -1.08
1000 94.43 8.85 9.37 —5.57
251-NBOH 10.49 10 84.74 11.50 13.57 —~15.26 10
200 94.24 7.37 7.82 —-5.76
500 108.00 9.85 9.12 8.00
1000 85.44 2.05 2.40 —14.56
25 N-NBOMe 9.14 10 102.32 7.24 7.08 2.32 10
200 108.84 10.37 9.52 8.84
500 108.00 9.90 9.10 8.00
1000 91.97 3.49 3.79 —-8.03
25 T2-NBOMe 10.78 10 96.78 6.18 6.39 —3.22 10
400 88.45 5.27 5.96 —11.55
1000 69.87 2.15 3.07 —30.13
25 T-NBOMe 10.13 10 92.86 10.90 11.74 -7.15 10
200 101.63 4.83 4.75 1.63
500 114.49 9.61 8.39 14.49
1000 94.24 3.72 3.95 —-5.76
2-AMINO-1-PHENYLBUTANE 6.11 10 90.10 10.70 11.87 —9.90 10
400 80.68 9.34 11.57 -19.32
1000 86.08 8.31 9.65 ~13.92
2-AMINOINDANE 3.89 10 90.54 10.93 12.07 —9.46 10
200 81.66 9.43 11.55 —-18.34
500 92.90 4.60 5.00 —-7.10
1000 85.63 6.87 8.03 —14.37
2-BROMOAMPHETAMINE 7.06 10 84.49 9.79 11.59 —-15.51 10
400 84.26 12.40 14.71 -15.74
1000 82.16 6.41 7.80 —17.84
2-BROMOMETHAMPHETAMINE 7.20 10 94.75 7.92 8.36 —5.25 10
200 108.15 13.54 12.52 8.15
500 114.04 17.05 14.95 14.04
1000 99.25 4.07 4.10 —-0.75
2C-B 7.75 10 95.20 13.63 14.32 —4.80 10
200 95.24 10.28 10.80 —4.76
500 105.84 10.03 9.48 5.84
1000 89.58 3.85 4.30 —-10.42
2C-B_FLY 8.05 10 109.90 21.45 19.52 9.90 10
200 91.43 8.17 8.93 —8.57
500 107.97 12.06 11.17 7.97
1000 85.22 6.44 7.56 —-14.78
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Table 2 (continued)

ANALYTE RT CONCENTRATION  EVERAGE RECOVERY SD cv BIAS LOQ [ng/
[%] [%] [%] [%] mlL]
[ng/ml]
2C-C 7.27 10 119.30 11.00 9.20 19.30 10
200 81.60 14.86 18.21 —18.40
500 90.57 9.66 10.67 -9.43
1000 82.00 3.70 4.60 —18.00
2C-D 7.54 10 106.50 11.60 10.90 6.50 10
200 106.48 8.18 7.68 6.48
500 118.37 9.15 7.73 18.37
1000 85.68 413 4.82 —14.32
2C-G 8.58 10 103.69 10.00 9.64 3.69 10
200 106.82 7.68 7.19 6.82
500 115.13 11.41 9.91 15.13
1000 91.52 4,01 4.38 —8.48
2-CHLOROAMPHETAMINE 6.60 10 100.46 13.28 13.22 0.46 10
400 88.32 13.85 15.69 —11.68
1000 96.85 11.29 11.66 -3.15
2C-1 8.44 10 99.10 13.27 13.39 —0.90 10
200 96.47 9.30 9.64 —3.53
500 114.60 9.70 8.40 14.60
2C-P 10.13 10 98.74 16.42 16.63 -1.26 10
200 105.68 10.68 10.11 5.68
500 108.05 12.77 11.82 8.05
1000 100.46 4.66 4.63 0.46
2C-T-7 9.63 10 95.75 6.17 6.44 —4.25 10
200 99.22 5.64 5.69 —0.78
500 114.49 10.63 9.29 14.49
1000 89.31 3.69 4.14 —~10.69
2C-TFM 8.69 10 102.97 11.89 11.54 2.97 10
400 91.98 9.74 10.59 —8.02
1000 93.43 9.74 10.42 —6.57
2-FEC 4.71 10 80.52 5.14 6.39 —19.48 10
400 84.11 4.77 5.67 -15.89
1000 93.65 417 4.45 —6.35
2-FIC 3.20 10 81.89 8.86 10.82 —-18.11 10
400 43.37 2.53 5.83 —56.63
1000 80.23 10.98 13.68 -19.77
2-FLUOROAMPHETAMINE 5.13 10 102.94 14.30 13.89 2.94 10
200 103.77 9.91 9.55 3.77
500 111.42 8.50 7.63 11.42
1000 95.70 5.21 5.45 —4.30
2-FLUOROMETHAMPHETAMINE (2-FMA) 5.39 10 115.82 9.61 8.30 15.82 10
200 111.57 5.57 5.00 11.57
500 119.69 9.54 7.97 19.69
1000 89.56 3.47 3.88 —~10.44
2-FLUOROMETHCATHINONE (2-FMC) 4.09 10 84.86 6.33 7.46 —-15.15 10
200 91.58 6.15 6.72 —8.42
500 115.65 6.69 5.78 15.65
1000 93.53 4.07 4.35 —6.47
2-IODOAMPHETAMINE 7.78 10 91.46 8.83 9.66 —8.54 10
400 103.78 10.06 9.70 3.78
1000 99.29 11.88 11.96 -0.71
2-MAPB 7.07 10 93.26 8.78 9.41 —6.74 10
400 85.87 5.04 5.87 -14.13
1000 86.52 6.75 7.80 —13.48
2-MeOMC 5.33 10 96.82 11.26 11.63 —-3.18 10
400 91.00 3.75 4.12 —9.00
1000 92.63 5.19 5.60 ~7.37
2-METHOXY-2-PHENYLETHYLAMINE 4.98 10 92.92 7.33 7.89 —7.08 10
400 88.07 5.24 5.95 -11.93
1000 96.53 10.56 10.94 —3.47
2-METHOXYAMPHETAMINE (2-MA) 6.20 10 100.26 9.96 9.94 0.26 10
200 101.45 5.81 5.73 1.45
500 114.25 13.68 11.98 14.25
1000 94.03 5.59 5.94 —5.97
2-METHOXYMETHAMPHETAMINE (2-MeOMA) 6.40 10 99.78 7.09 7.11 —0.22 10
200 106.55 5.39 5.06 6.55
500 115.10 15.00 13.10 15.10
1000 93.65 3.16 3.38 —6.35
2-METHYLAMINO-1-PHENYLBUTANE 6.24 10 82.88 10.06 12.13 -17.12 10
400 81.41 3.92 4.81 —~18.59
1000 87.49 6.22 7.10 —12.51
2-METHYLMETHCATHINONE (2-MMC) 6.00 10 81.29 11.90 14.64 —-18.72 10
200 102.38 10.54 10.29 2.38
500 110.00 13.90 12.60 10.00
1000 95.27 5.60 5.88 —4.73
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ANALYTE RT CONCENTRATION  EVERAGE RECOVERY SD cv BIAS LOQ [ng/
[%] [%] [%] [%] mlL]

[ng/ml]
2-METHYL-PBP 7.27 10 93.41 7.06 7.55 —6.59 10

400 89.45 11.02 12.32 —10.55

1000 99.18 6.68 6.74 —0.82
2-METHYL-PPP 6.51 10 90.06 10.99 12.21 —9.94 10

400 107.46 7.78 7.24 7.46

1000 116.89 7.93 6.79 16.89
3.4-DICHLOROMETHYLPHENIDATE (3.4-CTMP) 9.99 10 84.68 8.72 10.29 —-15.32 10

200 95.15 6.20 6.52 —4.85

500 119.74 8.00 6.68 19.74

1000 96.94 2.19 2.26 —3.06
3.4-DIMETHOXY-ALPHA-PVP 7.45 10 106.69 6.99 6.55 6.69 10

400 97.77 10.40 10.64 —2.23

1000 102.76 5.83 5.68 2.76
3.4-DIMETHYLMETHCATHINONE (3.4-DMMG) 7.38 10 111.45 17.15 15.39 11.45 10

200 105.77 6.59 6.23 5.77

500 103.80 9.00 8.70 3.80

1000 91.41 3.92 4.29 —8.59
3.4-DMEC 7.76 10 99.22 13.84 13.94 —0.78 10

400 95.05 6.19 6.51 —4.95

1000 90.37 13.10 14.50 —9.63
3.4-DMMA 5.33 10 112.58 16.67 14.81 12.58 10

200 114.55 12.84 11.21 14.55

500 114.20 10.60 9.30 14.20

1000 98.48 4.24 4.30 -1.52
3.4-EDMA 5.63 10 103.83 12.94 12.46 3.83 10

400 98.40 7.59 7.71 —~1.60

1000 99.73 7.11 7.13 —0.27
3.4-EDMC 5.25 10 105.75 14.60 13.81 5.75 10

400 95.80 9.69 10.12 —4.20

1000 98.14 12.85 13.09 -1.86
3.4-MDMA (ECSTAZY) 5.35 10 105.42 7.74 7.34 5.42 10

200 113.89 11.91 10.46 13.89

500 111.46 12.45 11.17 11.46

1000 98.05 2.57 2.62 -1.95
3.4-MDPA 6.80 10 106.14 15.62 14.71 6.14 10

200 103.93 7.72 7.43 3.93

500 113.82 3.77 3.31 13.82

1000 94.21 3.20 3.40 —-5.79
3.4-MDPHP 8.68 10 89.07 8.22 9.23 —~10.93 10

400 87.27 9.82 11.25 -12.73

1000 92.81 9.06 9.77 —-7.19
3.4-METHYLENDIOXYPYROVALERONE 7.55 10 92.57 11.08 11.97 —~7.43 10

400 87.48 6.31 7.22 —12.52

1000 93.41 8.10 8.68 —6.59
3.4-METHYLENEDIOXY_PV9 10.84 10 105.32 6.47 6.14 5.32 10

400 103.02 9.34 9.07 3.02

1000 89.42 4.00 4.47 —-10.58
30C-NBOMe 9.75 10 97.00 11.75 12.11 —3.00 10

400 89.87 10.31 11.47 -10.13

1000 90.71 6.46 7.12 -9.29
3-BROMOAMPHETAMINE 7.32 10 94.34 10.44 11.06 —5.66 10

200 97.83 11.15 11.39 —2.17

500 116.33 10.00 8.60 16.33

1000 87.66 2.92 3.34 -12.34
3-BROMOMETHAMPHETAMINE 7.30 10 90.26 15.75 17.44 —9.74 10

200 101.45 6.53 6.43 1.45

500 108.30 11.50 10.60 8.30

1000 92.49 7.34 7.94 —-7.51
3-BROMOMETHCATHINONE (3-BMC) 6.70 10 98.22 18.23 18.56 -1.78 10

200 96.90 6.35 6.56 —-3.10

500 114.85 14.83 12.91 14.85

1000 96.61 7.12 7.37 —-3.39
3-CAF 1529 2 101.28 7.11 7.02 1.28 2

200 101.34 6.67 6.58 1.34
3C-B-FLY 8.56 10 86.86 11.52 13.27 —-13.14 10

400 80.26 6.39 7.96 —~19.74

1000 80.99 5.50 6.80 —19.01
3-CHLOROAMPHETAMINE 6.85 10 86.23 16.47 19.10 -13.77 10

400 83.96 7.03 8.37 —~16.04

1000 91.04 10.00 10.99 —8.96
3-CHLOROMETHCATHINONE (3-CMC) 6.02 10 92.66 11.44 12.35 —-7.34 10

200 103.27 10.00 9.68 3.27

500 115.33 7.18 6.22 15.33

1000 90.56 3.78 4.17 —9.44
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Table 2 (continued)

ANALYTE RT CONCENTRATION  EVERAGE RECOVERY SD cv BIAS LOQ [ng/
[%] [%] [%] [%] mlL]
[ng/ml]
3-CHLOROPHENYLPIPERAZINE (mCPP) 6.78 10 86.50 6.40 7.40 -13.50 10
200 100.74 2.88 2.85 0.74
500 107.33 7.17 6.68 7.33
1000 84.39 3.50 4.15 —-15.61
3C-P 8.43 10 95.84 11.01 11.49 —4.16 10
400 98.98 11.21 11.32 -1.02
1000 103.40 6.44 6.23 3.40
3-DESOXY-3.4-MDPV 8.00 10 105.00 13.06 12.44 4.99 10
400 99.72 8.18 8.20 —0.28
1000 103.03 8.42 8.17 3.03
3-ETHYLMETHCATHINONE (3-EMC) 7.52 10 114.37 21.54 18.84 14.37 10
200 111.10 7.70 6.90 11.10
500 115.78 7.33 6.33 15.78
1000 102.50 9.90 9.70 2.50
3-FEC 4.88 10 91.30 9.34 10.23 -8.71 10
400 87.24 3.01 3.45 ~12.76
1000 97.95 6.01 6.13 —2.05
3-FLUORO-ALFA-PPP 5.35 10 92.48 3.42 3.70 —~7.52 10
400 89.04 4.21 4.73 -10.96
1000 94.58 7.65 8.09 —5.42
3-FLUOROAMPHETAMINE 5.13 10 92.17 7.17 7.78 —-7.83 10
200 101.72 6.16 6.06 1.72
500 112.91 6.72 5.95 12.91
1000 96.15 3.66 3.81 —3.85
3-FLUOROMETHAMPHETAMINE (3-FMA) 5.39 10 108.43 12.58 11.60 8.43 10
200 116.02 8.90 7.67 16.02
500 113.22 12.50 11.04 13.22
1000 83.18 2.27 2.73 -16.82
3-FLUOROMETHCATHINONE (3-FMC) 4.42 10 100.32 18.87 18.81 0.32 10
200 102.13 5.71 5.59 2.13
500 113.63 19.30 16.99 13.63
1000 99.94 3.27 3.27 —0.06
3-HYDROXYBROMAZEPAM 9.17 10 85.19 20.26 23.78 —-14.81 10
200 88.28 2.43 2.75 —11.72
500 108.76 13.90 12.78 8.76
1000 90.03 3.22 3.58 -9.97
3-HYDROXYFLUNITRAZEPAM 10.21 10 111.96 9.32 8.32 11.96 10
200 118.80 6.30 5.30 18.80
500 108.88 7.61 6.99 8.88
1000 88.12 3.30 3.74 —-11.88
3-IODOAMPHETAMINE 8.07 10 92.39 11.26 12.19 —-7.61 10
400 96.34 5.46 5.67 —3.66
1000 95.26 9.68 10.16 —4.74
3-MEC 6.47 10 99.34 7.17 7.21 —0.67 10
400 84.30 3.45 4.09 —15.70
1000 104.61 11.81 11.28 4.61
3-MeOMC 5.33 10 91.89 12.89 14.03 —-8.11 10
400 95.83 4.03 4.21 —4.17
1000 97.77 5.51 5.64 —2.23
3-METHOXYAMPHETAMINE (3-MA) 5.66 10 95.86 12.36 12.90 —4.14 10
200 108.20 12.70 11.80 8.20
500 117.29 11.39 9.71 17.29
1000 96.59 9.39 9.72 —3.41
3-METHOXYPHENCYCLIDINE 8.94 10 99.46 415 4.17 —0.55 10
400 91.70 10.42 11.36 —-8.30
1000 96.03 4.31 4.49 -3.97
3-METHYLMETHCATHINONE (3-MMC) 6.00 10 108.44 11.94 11.01 8.44 10
200 108.80 8.31 7.64 8.80
500 117.60 6.20 5.30 17.60
3-METHYL-PBP 7.51 10 113.33 13.49 11.90 13.33 10
400 93.65 10.28 10.97 —6.35
1000 91.70 5.41 5.90 —-8.30
3-METHYL-PPP 6.67 10 96.09 12.60 13.11 —3.91 10
400 99.81 11.18 11.20 —0.19
1000 100.14 7.83 7.81 0.14
4.4 -DMAR 7.37 10 91.92 6.32 6.88 —8.08 10
200 109.31 4.47 4.09 9.31
500 118.50 4.10 3.50 18.50
1000 91.11 4.49 4.93 —-8.89
4-AcO-DET 6.38 10 80.10 12.37 15.44 —19.90 10
400 89.64 13.33 14.87 —-10.36
1000 95.89 8.95 9.33 —4.11
4-AcO-DMT 5.47 10 88.82 11.90 13.40 —~11.18 10
400 102.79 5.26 5.12 2.79
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Table 2 (continued)

ANALYTE RT CONCENTRATION  EVERAGE RECOVERY SD cv BIAS LOQ [ng/
[%] [%] [%] [%] mlL]
[ng/ml]
1000 119.60 7.12 5.95 19.60
4-AcO-MET 5.98 200 103.93 12.29 11.83 3.93 200
500 108.39 13.17 12.15 8.39
1000 98.59 4.33 4.39 -1.41
4-APB 6.71 10 92.02 8.55 9.29 —~7.98 10
400 86.69 6.36 7.34 —~13.31
1000 104.74 7.87 7.51 4.74
4-APDB 5.57 10 84.42 11.23 13.31 —15.58 10
400 83.69 9.51 11.36 —-16.31
1000 101.62 13.89 13.67 1.62
4-BROMO-2.5-DMMA 8.37 10 92.32 14.14 15.32 —7.68 10
200 107.51 11.46 10.66 7.51
500 118.50 11.20 9.50 18.50
1000 91.03 6.62 7.27 —8.97
4-BROMOAMPHETAMINE 7.46 10 84.70 13.90 16.40 —-15.30 10
200 99.46 8.47 8.52 —0.54
500 113.77 6.16 5.41 13.77
1000 91.16 6.04 6.62 —-8.84
4-BROMOMETHAMPHETAMINE 7.41 10 85.10 12.70 14.90 —14.90 10
200 85.10 12.70 14.90 —14.90
500 114.93 13.12 11.42 14.93
1000 89.53 4,54 5.07 —-10.47
4-BROMOMETHCATHINONE (BREFEDRONE) 6.69 10 115.62 14.26 12.34 15.62 10
200 107.91 7.08 6.56 7.91
500 110.16 11.08 10.06 10.16
1000 88.88 1.92 2.16 -11.12
4-CAB 8.00 10 80.55 4.92 6.10 —19.45 10
400 81.18 5.81 7.16 -18.82
1000 79.33 6.52 8.22 —20.67
4-CEC 6.68 10 95.82 23.07 24.08 —4.18 10
400 82.61 7.76 9.39 -17.39
1000 94.72 10.50 11.09 -5.28
4-CHLORO-ALPHA-PPP 6.89 10 85.73 6.80 7.93 —14.27 10
400 92.89 11.63 12.52 —7.11
1000 99.37 8.63 8.69 —0.63
4-CHLOROAMPHETAMINE 6.96 10 85.62 10.06 11.75 —14.38 10
400 82.61 3.56 4.31 —-17.39
1000 93.40 11.81 12.64 —6.60
4-CHLOROMETHCATHINONE (4-CMC) 6.20 10 85.47 13.76 16.10 —14.53 10
200 96.39 5.52 5.72 —-3.61
500 107.30 7.50 7.00 7.30
1000 92.73 6.65 7.17 —-7.27
4-CMA 7.08 10 100.57 4.41 4.38 0.57 10
400 83.64 8.18 9.78 —-16.36
1000 86.04 8.20 9.53 —~13.96
4-EAPB 7.36 10 91.53 7.28 7.96 —8.47 10
400 83.53 9.13 10.93 —16.47
1000 85.27 7.54 8.84 —14.73
4-ETHYL-N.N-DMC 7.53 10 91.92 9.61 10.45 —8.08 10
400 89.69 12.26 13.67 —-10.31
1000 90.45 4.96 5.48 —9.55
4-FEC 5.00 10 93.59 7.88 8.42 —6.41 10
400 86.43 6.01 6.96 —13.57
1000 96.42 2.29 2.38 —3.58
4-FLUORO BUPHEDRONE 5.77 10 93.43 13.30 14.24 —6.57 10
400 83.21 5.70 6.84 -16.79
1000 98.76 2.74 2.78 —1.24
4-FLUORO PENTEDRONE 7.22 10 97.79 8.80 9.00 —2.21 10
400 85.21 9.27 10.88 —14.79
1000 87.56 7.55 8.62 —12.44
4-FLUORO PV8 10.02 10 103.42 5.58 5.39 3.42 10
400 99.36 6.75 6.79 —0.64
1000 101.30 8.85 8.74 1.30
4-FLUORO PV9 11.04 10 98.17 6.38 6.50 -1.83 10
400 87.86 4.89 5.56 —12.14
1000 75.27 3.07 4.08 —24.73
4-FLUORO-ALFA-PPP 5.36 10 95.12 8.06 8.47 —4.88 10
400 89.68 5.11 5.70 —-10.32
1000 97.01 7.72 7.96 —2.99
4-FLUOROMETHAMPHETAMINE (4-FMA) 5.38 10 85.40 4.50 5.30 —14.60 10
200 101.12 6.98 6.90 1.12
500 106.98 8.94 8.36 6.98
1000 95.29 3.28 3.44 —4.71
4-FLUOROMETHCATHINONE (4-FMC) 4.42 10 110.24 16.19 14.69 10.24 10

(continued on next page)
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Table 2 (continued)

ANALYTE RT CONCENTRATION  EVERAGE RECOVERY SD cv BIAS LOQ [ng/
[%] [%] [%] [%] mlL]

[ng/ml]

200 99.70 5.95 5.97 —0.30

500 112.96 13.98 12.37 12.96

1000 92.71 5.36 5.78 ~7.29
4F-PVP 7.63 10 99.80 9.50 9.52 —0.20 10

200 111.16 7.46 6.71 11.16

500 114.20 8.80 7.70 14.20

1000 102.91 3.35 3.26 2.91
4-HYDROXY DiPT 6.46 10 86.86 4.95 5.70 —-13.14 10

200 86.74 4.61 5.32 —~13.26

500 104.78 5.37 5.12 4.78

1000 87.17 4.93 5.65 -12.83
4-HYDROXYMIDAZOLAM 8.88 10 92.86 14.18 15.28 —-7.14 10

200 101.81 3.88 3.81 1.81

500 117.40 11.80 10.10 17.40
4-IODOAMPHETAMINE 8.22 10 84.23 11.87 14.09 —-15.77 10

400 87.08 11.32 12.99 -12.92

1000 94.91 6.51 6.86 —5.09
4-MAPB 6.87 10 89.51 8.10 9.05 —-10.49 10

400 88.05 6.60 7.49 —~11.95

1000 91.47 2.99 3.27 —8.53
4-MEAP 8.58 10 91.82 12.12 13.20 -8.18 10

400 90.34 6.33 7.01 —9.66

1000 95.19 7.30 7.66 —4.81
4-MEO-ALPHA-PVP 8.05 10 97.04 9.05 9.33 —2.96 10

400 91.76 6.27 6.84 —8.24

1000 97.93 7.56 7.72 —2.07
4-MeOPBP 6.92 10 96.77 8.31 8.59 —3.23 10

400 88.08 11.79 13.38 -11.92

1000 97.11 10.21 10.52 —2.89
4-METHOXY PHENCYCLIDINE 8.94 10 105.66 10.20 9.65 5.66 10

400 95.94 6.96 7.25 —4.06

1000 97.57 7.19 7.37 —2.43
4-METHOXY PV8 10.19 10 100.43 8.52 8.48 0.43 10

400 94.83 6.40 6.74 —5.17

1000 91.15 6.77 7.43 —-8.85
4-METHOXY PV9 11.14 10 105.86 6.70 6.33 5.86 10

400 97.59 6.67 6.83 —2.41

1000 90.63 3.83 4.23 -9.37
4-METHOXYMETHAMPHETAMINE (PMMA) 5.67 10 117.31 18.12 15.45 17.31 10

200 112.53 4.13 3.67 12.53

500 116.22 9.76 8.40 16.22

1000 100.84 5.28 5.24 0.84
4-METHYL PENTEDRONE 8.30 10 99.96 8.04 8.04 —0.04 10

400 87.25 3.46 3.97 —12.75

1000 96.23 9.15 9.51 -3.77
4-METHYL-ALPHA-ETHYLAMINOBUTIOPHENONE 7.44 10 101.56 7.20 7.09 1.56 10

400 86.28 5.96 6.91 —13.72

1000 90.67 6.63 7.32 -9.33
4-METHYLAMPHETAMINE 6.72 10 86.01 15.75 18.32 —14.00 10

400 81.62 9.54 11.69 —-18.38

1000 95.91 6.31 6.58 —4.09
4-METHYLCATHINONE 5.70 10 110.08 17.39 15.80 10.08 10

200 102.56 5.10 4.97 2.56

500 115.60 12.20 10.60 15.60

1000 88.45 3.44 3.89 —~11.55
4-METHYLMETHAMPHETAMINE (4-MMA) 6.87 10 95.20 18.00 18.90 —4.80 10

200 91.61 11.15 12.17 —8.39

500 105.25 11.10 10.54 5.25

1000 95.41 7.43 7.79 —4.59
4-METHYLMETHCATHINONE (4-MMC) 6.00 10 106.39 12.19 11.46 6.39 10

200 92.10 8.40 9.10 —7.90

500 117.80 6.90 5.90 17.80

1000 91.30 6.20 6.80 —8.70
4-METHYL-N.N-DMC 6.04 10 81.17 8.64 10.65 -18.83 10

400 87.09 5.37 6.17 —12.91

1000 94.37 12.84 13.60 —~5.63
4-METHYL-N-METHYLBUPHEDRONE 7.10 10 98.21 13.20 13.44 —-1.80 10

400 84.18 8.39 9.97 —~15.82

1000 93.50 11.45 12.25 —6.50
4-METHYL-N-METHYLHEXANOPHENONE 9.44 10 92.73 11.74 12.67 —7.27 10

400 92.36 3.82 4.14 —7.64

1000 94.79 8.44 8.90 —-5.21
4-METHYL-PHP 9.63 10 101.66 5.94 5.84 1.65 10

400 94.85 9.22 9.72 —-5.15

(continued on next page)
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Table 2 (continued)

ANALYTE RT CONCENTRATION  EVERAGE RECOVERY SD cv BIAS LOQ [ng/
[%] [%] [%] [%] mlL]
[ng/ml]
1000 91.34 8.35 9.14 —8.66
4-METHYL-a-ETHYLTRYPTAMINE 8.40 10 82.50 7.80 9.50 —~17.50 10
200 101.70 6.79 6.68 1.70
500 117.30 12.00 10.20 17.30
1000 92.15 9.89 10.73 —~7.85
5-APB 7.02 10 81.90 6.30 7.70 —-18.10 10
200 91.35 7.05 7.71 —8.65
500 105.18 5.94 5.65 5.18
1000 86.93 5.87 6.76 ~13.07
5-APDB 5.65 10 101.64 13.21 13.00 1.64 10
200 112.18 12.00 10.70 12.18
500 106.24 6.36 5.99 6.24
1000 105.36 2.55 2.42 5.36
5-APDI 8.75 10 82.04 15.88 19.36 —~17.96 10
400 96.37 5.67 5.89 —-3.63
1000 98.63 11.90 12.06 -1.37
5-CHLORO AB-PINACA 13.00 2 112.17 12.76 11.37 12.17 2
200 82.70 10.00 12.09 —~17.30
5-CHLORO-NNEI 1410 2 89.76 14.37 16.01 —-10.24 2
200 117.12 17.94 15.32 17.12
5-EAPB 7.21 10 113.21 21.04 18.59 13.21 10
200 95.33 6.58 6.90 —4.67
500 105.70 17.71 16.76 5.70
1000 89.86 4,51 5.02 -10.14
5F-ABICA 1212 2 108.78 13.25 12.18 8.77 2
200 95.03 5.02 5.28 —4.98
5F-AB-PINACA 1230 2 94.98 16.18 17.04 —5.02 2
200 87.03 4.37 5.03 -12.97
5F-ADB (5F-MDMB-PINACA) 14.07 2 115.00 12.25 10.65 15.00 2
200 119.71 7.88 6.58 19.71
5F-AMB (5F-AMB-PINACA) 13.55 2 115.09 10.98 9.54 15.09 2
200 92.69 1.68 1.81 -7.31
5F-APICA (STS-135) 15.03 2 118.31 8.63 7.29 18.31 2
200 117.78 4.31 3.66 17.78
5F-APINACA (AKB-48-5F) 15.49 2 119.35 7.18 6.02 19.35 2
200 109.20 6.09 5.58 9.20
5-F-JWH-018 ADAMANTYL ANALOG 1530 2 116.50 12.06 10.35 16.50 2
200 85.39 4.10 4.80 —14.61
5-FLUORO MN-24 (5-FLUORO NNEI) 13.59 2 107.61 11.99 11.14 7.61 2
200 84.68 3.76 4.43 —-15.32
5-FLUORO THJ 1513 2 84.99 11.52 13.55 —-15.01 2
200 96.44 8.41 8.72 —3.56
5-FLUORO-2-ADB-PINACA_ISOMER _2 1231 2 102.77 13.88 13.51 2.77 2
200 94.10 4.98 5.30 —5.90
5-FLUORO-CUMYL-PICA 13.79 2 83.42 5.73 6.87 —-16.58 2
200 103.22 12.97 12.56 3.22
5-FLUORO-MN-18 14.64 2 119.64 19.01 15.89 19.64 2
200 119.82 4,02 3.35 19.82
5-FLUORO-MN-21 (5-FLUORO-PCN) 9.94 2 96.11 10.28 10.70 —3.89 2
200 96.15 12.38 12.88 —3.85
5-FLUORO-SDB-006 13.05 2 99.27 11.93 12.02 —0.73 2
200 96.89 4.65 4.80 -3.11
5F-NPB-22 14.06 2 117.00 6.71 5.73 17.00 2
200 116.77 6.94 5.95 16.77
5F-PB-22 13.66 2 112.74 12.26 10.87 12.74 2
200 93.46 3.05 3.26 —6.54
5-F-PENTYL-3-PYRIDINOYLINDOLE 1213 2 96.76 11.89 12.28 —3.24 2
200 95.33 8.03 8.42 —4.67
5F-SDB-005 1479 2 109.65 14.88 13.57 9.65 2
200 103.60 10.45 10.08 3.60
5-HYDROXY DMT 2.95 10 80.64 8.15 10.10 -19.36 10
200 92.90 8.60 9.20 -7.10
500 114.80 6.40 5.60 14.80
1000 87.30 3.70 4.20 -12.70
5-IT 5.06 10 94.21 16.91 17.95 —5.79 10
200 101.69 3.53 3.47 1.69
500 107.98 10.36 9.59 7.98
1000 87.71 5.53 6.30 -12.29
5-MAPB 6.69 10 104.99 17.13 16.32 4.99 10
200 109.30 5.14 4.71 9.30
500 114.91 12.88 11.21 14.91
1000 91.75 3.98 4.34 —-8.25
5-MAPDB 5.70 10 88.72 12.63 14.24 —11.28 10
400 86.49 5.27 6.09 —-13.51
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Table 2 (continued)

ANALYTE RT CONCENTRATION  EVERAGE RECOVERY SD cv BIAS LOQ [ng/
[%] [%] [%] [%] mlL]
[ng/ml]
1000 97.36 11.44 11.75 —2.64
5-MeO-ALPHA-ET 7.08 10 93.97 14.10 15.01 —6.03 10
400 92.59 7.55 8.16 —~7.41
1000 96.26 9.30 9.66 —3.74
5-MeO-DALT 7.31 10 93.52 11.50 12.30 —6.49 10
200 91.86 6.62 7.21 -8.14
500 117.29 5.75 4.90 17.29
1000 88.50 4.46 5.04 —11.50
5-METHOXY AMT 5.99 10 99.11 13.29 13.41 —0.89 10
200 101.24 7.35 7.26 1.24
500 115.72 7.32 6.33 15.72
1000 87.36 2.57 2.94 —12.64
5-METHOXY DiPT 7.30 10 105.80 5.89 5.56 5.80 10
200 101.69 7.91 7.78 1.69
500 117.02 8.73 7.46 17.02
1000 91.24 1.78 1.96 —~8.76
5-METHOXY DMT 5.31 10 93.05 10.08 10.83 —6.96 10
200 91.93 12.66 13.78 —8.07
500 114.23 11.86 10.38 14.23
1000 90.83 5.17 5.70 —9.17
5-METHOXY METHYLONE 5.56 10 101.47 9.23 9.09 1.47 10
400 92.19 7.41 8.03 —-7.81
1000 100.93 8.21 8.13 0.93
5-METHOXY MiPT 6.31 10 91.85 18.16 19.78 -8.15 10
200 91.71 6.49 7.08 —8.29
500 118.10 2.20 1.90 18.10
1000 95.19 6.83 7.18 —4.81
6-APB 6.50 10 80.81 9.86 12.21 -19.20 10
200 110.34 10.31 9.35 10.34
500 112.25 10.05 8.95 12.25
1000 106.34 10.88 10.23 6.34
6-APDB 5.82 10 88.26 19.76 22.39 ~11.74 10
400 86.35 11.23 13.00 —13.65
1000 87.59 10.90 12.44 —12.41
6-BROMO-MDMA 7.50 10 93.83 15.58 16.61 —6.17 10
400 87.92 10.04 11.42 —12.08
1000 82.73 5.31 6.41 —17.27
6-CHLORO-MDMA 7.09 10 86.81 8.97 10.34 —-13.19 10
400 84.98 4,28 5.04 —~15.02
1000 86.92 7.99 9.20 —13.08
6-EAPB 7.08 10 87.65 15.21 17.36 —-12.35 10
400 93.66 9.56 10.21 —6.34
1000 93.94 8.06 8.58 —6.06
6-IT 5.88 10 92.18 15.82 17.16 —7.82 10
400 82.48 6.98 8.47 —~17.52
1000 81.27 8.33 10.25 -18.73
6-MAM 5.18 10 90.61 15.28 16.86 —9.39 10
200 94.69 7.56 7.98 —-5.31
500 115.10 4.40 3.90 15.10
1000 89.85 1.03 1.15 -10.15
6-MAPB 6.59 10 85.98 17.42 20.26 —~14.02 10
400 82.92 6.40 7.72 —~17.08
1000 91.90 7.09 7.71 —8.10
7-AMINOCLONAZEPAM 6.64 10 109.83 21.10 19.21 9.83 10
200 99.71 8.35 8.38 —0.29
500 93.60 8.78 9.38 —6.40
1000 89.81 6.94 7.73 -10.19
7-AMINODESMETHYLFLUNITRAZEPAM 5.65 10 112.18 17.38 15.49 12.18 10
200 102.75 7.84 7.63 2.75
500 98.16 11.66 11.88 —-1.84
1000 94.60 6.00 6.34 —5.40
7-AMINOFLUNITRAZEPAM 7.67 10 92.14 3.40 3.70 —~7.86 10
200 90.72 8.68 9.56 —9.28
500 107.07 12.04 11.24 7.07
1000 94.59 10.97 11.60 —5.41
7-AMINONITRAZEPAM 4.69 10 103.06 11.42 11.08 3.06 10
200 87.37 6.66 7.62 —12.63
500 97.94 8.71 8.89 —2.06
1000 86.55 5.04 5.82 —~13.45
7-APB 6.69 10 108.06 15.83 14.65 8.06 10
400 105.41 7.30 6.93 5.41
1000 81.60 6.97 8.54 —18.40
7-APDB 7.45 10 110.14 16.34 14.84 10.14 10
400 96.21 7.80 8.11 —3.79
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ANALYTE RT CONCENTRATION  EVERAGE RECOVERY SD cv BIAS LOQ [ng/
[%] [%] [%] [%] mlL]
[ng/ml]
1000 109.03 3.34 3.06 9.03
A-796260 11.67 2 97.78 15.23 15.58 —2.22 2
200 86.49 5.11 5.91 —~13.51
A-834735 1421 2 104.88 8.16 7.78 4.88 2
200 118.38 4,91 4.14 18.38
A-836339 12.49 2 102.20 9.94 9.72 2.20 2
200 90.10 2.76 3.07 —9.90
AB-001 16.12 2 87.38 7.18 8.22 —12.62 2
200 87.19 2.65 3.04 —~12.81
AB005 11.45 2 90.95 17.18 18.89 —9.05 2
200 82.47 8.83 10.71 —-17.53
AB-CHMINACA 1415 2 89.17 17.15 19.24 —-10.83 2
200 118.82 5.11 4.30 18.82
AB-FUBINACA 12.68 2 83.41 8.26 9.90 —~16.59 2
200 92.23 7.31 7.93 -7.77
AB-FUBINACA 2-FLUOROBENZYL ISOMER 12.86 2 92.77 7.79 8.40 ~7.23 2
200 94.68 4.69 4.95 —5.32
2 93.13 15.23 16.36 —6.88 2
200 93.86 2.89 3.08 —6.14
AB-PINACA 13.54 2 112.32 11.50 10.24 12.32 2
200 101.65 3.14 3.09 1.65
ADB-FUBINACA 13.32 2 112.99 20.65 18.28 12.99 2
200 87.59 4.15 4.74 —12.41
ADB-PINACA 14.09 2 95.11 10.10 10.62 —4.89 2
200 117.39 6.70 5.71 17.39
ADB-PINACA ISOMER _1 13.69 2 98.16 10.31 10.51 -1.84 2
200 102.34 9.59 9.37 2.34
ADB-PINACA ISOMER 2 13.99 2 118.47 20.43 17.24 18.47 2
200 111.55 6.11 5.48 11.55
ADB-PINACA ISOMER 3 14.09 2 92.92 8.16 8.79 —7.08 2
200 111.86 7.19 6.43 11.86
ADB-PINACA ISOMER 4 1400 2 98.22 10.19 10.37 -1.78 2
200 111.55 6.11 5.48 11.55
AH-7921 9.77 10 81.00 8.90 11.00 —19.00 10
200 93.12 8.10 8.70 —6.88
500 118.10 13.90 11.80 18.10
1000 89.61 3.21 3.58 —-10.39
AKB48 N-(4-FLUOROBENZYL) ANALOG 15.66 2 91.24 15.57 17.07 —-8.76 2
200 86.73 7.08 8.17 —-13.27
ALFA-ETHYLAMINOPENTIOPHENONE 7.14 10 99.74 14.92 14.96 —0.26 10
200 95.38 8.19 8.59 —4.62
500 113.70 6.00 5.30 13.70
1000 95.78 6.07 6.34 —4.22
ALFA-PROPYLAMINOPENTIOPHENONE 7.88 10 104.60 19.41 18.56 4.60 10
200 93.96 7.97 8.48 —6.04
500 104.59 10.55 10.09 4.59
1000 95.56 5.71 5.97 —4.44
ALLYLESCALINE 6.96 10 87.18 15.71 18.02 —12.82 10
400 87.11 6.24 7.16 —12.89
1000 101.26 12.86 12.70 1.26
ALPHA-DIMETHYLAMINOPENTIOPHENONE 6.87 10 107.73 8.09 7.51 7.73 10
400 88.53 7.36 8.32 —11.47
1000 85.68 11.11 12.96 —14.32
ALPHA-ETHYLAMINOHEXANOPHENONE 8.42 10 96.99 10.03 10.34 —3.01 10
400 90.49 9.97 11.02 —9.51
1000 94.97 9.18 9.66 —-5.03
ALPHA-ETHYLTRYPTAMINE 7.15 10 91.42 11.90 13.01 —8.58 10
200 101.11 9.20 9.09 1.11
500 111.72 12.34 11.04 11.72
1000 90.23 5.37 5.96 —9.77
ALPHA-METHYLTRYPTAMINE 5.74 10 96.01 11.55 12.03 —3.99 10
200 100.82 9.87 9.79 0.82
500 118.10 14.10 11.90 18.10
1000 94.35 6.04 6.40 —5.65
ALPHA-PHP 8.44 10 106.39 8.70 8.18 6.39 10
400 96.38 6.03 6.26 —3.62
1000 98.09 6.69 6.82 -1.91
ALPHA-PHTALIMIDOPROPIOPHENONE 11.77 10 114.12 7.19 6.30 14.12 10
400 90.07 5.29 5.87 —9.93
1000 82.69 3.94 4.77 —-17.31
ALPHA-PIPBP 6.52 10 90.50 8.24 9.10 —9.50 10
400 83.38 7.92 9.50 —~16.62
1000 94.09 9.69 10.30 —-5.91
ALPHA-PPP 5.05 10 90.85 7.64 8.41 —9.15 10
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Table 2 (continued)

ANALYTE RT CONCENTRATION  EVERAGE RECOVERY SD cv BIAS LOQ [ng/
[%] [%] [%] [%] mlL]
[ng/ml]
400 84.54 2.96 3.50 -15.46
1000 98.35 417 4.24 -1.65
ALPHA-PVP 7.27 10 106.21 20.58 19.37 6.21 10
200 97.61 7.06 7.24 —2.39
500 111.42 11.95 10.73 11.42
1000 96.68 6.69 6.92 -3.32
ALPHA-PVT 6.38 10 96.81 13.63 14.08 —3.20 10
200 96.55 6.67 6.91 —3.45
500 118.20 8.50 7.20 18.20
1000 94.62 3.22 3.40 —5.38
ALPHA-PYRROLIDINOBUTHIOPHENONE 5.00 10 96.45 4.73 4.90 —3.55 10
400 91.87 3.41 3.71 -8.13
1000 102.37 6.27 6.12 2.37
ALPRAZOLAM 11.44 10 82.34 12.47 15.15 —~17.67 10
200 88.80 5.49 6.18 —-11.20
500 99.71 8.15 8.18 —0.29
1000 84.63 3.69 4.36 —~15.37
AM1220 1052 2 102.44 9.62 9.39 2.44 2
200 81.35 6.29 7.73 —~18.65
AM-1248 12.14 2 96.27 12.28 12.76 -3.73 2
200 90.02 5.99 6.66 —9.98
AM-2201 1421 2 83.11 7.94 9.56 —~16.89 2
200 119.43 6.38 5.34 19.43
AM2201 8-QUINOLINYL CARBOXAMIDE 15.00 2 104.32 15.01 14.39 4.32 2
200 90.20 491 5.44 —9.80
AM2201 BENZIMIDAZOLE ANALOG 14.45 2 119.33 8.74 7.33 19.33 2
200 117.57 7.04 5.99 17.57
AM2232 12.76 2 93.92 8.73 9.29 —6.08 2
200 93.06 11.06 11.88 —6.94
AMITRIPTYLINE 10.92 10 89.10 10.50 11.70 —10.90 10
200 96.33 9.20 9.55 —3.67
500 108.03 7.78 7.20 8.03
1000 90.48 8.09 8.94 —9.52
AMPHETAMINE 4.76 10 91.50 17.07 18.66 —8.50 10
200 111.48 8.63 7.74 11.48
500 103.38 8.49 8.21 3.38
1000 104.11 8.58 8.24 4.11
ATENOLOL 3.99 10 104.20 16.92 16.24 4.20 10
200 108.80 7.40 6.80 8.80
500 99.30 4.67 4.71 —0.70
1000 100.30 13.20 13.10 0.30
AZACYCLONOL 8.71 10 98.88 12.62 12.77 -1.13 10
400 97.96 3.43 3.50 —2.04
1000 91.14 4.24 4.65 —8.86
BB-22 1512 2 112.55 20.45 18.17 12.55 2
200 97.84 2.60 2.66 —2.16
BDB 6.10 10 95.00 15.03 15.82 —5.00 10
200 115.36 12.38 10.73 15.36
500 118.27 9.82 8.31 18.27
1000 92.12 6.19 6.71 —-7.88
BENOCYCLIDINE 10.63 10 80.52 4.69 5.82 -19.48 10
400 81.71 3.42 4.19 —-18.29
1000 91.05 5.12 5.62 —8.95
BENZEDRONE 9.16 10 93.77 10.64 11.35 —6.23 10
400 81.98 6.02 7.35 —~18.02
1000 75.94 3.57 4.70 —24.06
BENZOCAINE 8.92 10 103.92 10.74 10.34 3.92 10
200 110.12 5.25 4.77 10.12
500 99.72 5.83 5.84 —0.28
1000 100.08 5.49 5.48 0.08
BENZOYLECGONINE 6.69 10 119.61 15.19 12.70 19.61 10
200 108.61 5.38 4.95 8.61
500 106.12 10.94 10.31 6.12
1000 89.18 5.67 6.35 -10.82
BENZYDAMINE 10.28 10 88.98 9.14 10.27 —11.02 10
200 109.10 6.10 5.59 9.10
500 114.23 9.32 8.15 14.23
1000 94.85 3.95 4.16 -5.15
bk-2C-B 7.37 10 92.20 12.94 14.03 ~7.80 10
200 92.31 8.82 9.55 —7.69
500 114.90 18.30 16.00 14.90
1000 90.35 9.36 10.36 —9.65
bk-MDA 4.26 10 87.47 9.24 10.57 —12.54 10
400 90.62 4.47 4.93 —9.38

(continued on next page)

28



J. Czarny et al. Microchemical Journal 182 (2022) 107922

Table 2 (continued)

ANALYTE RT CONCENTRATION  EVERAGE RECOVERY SD cv BIAS LOQ [ng/
[%] [%] [%] [%] mlL]
[ng/ml]
1000 99.48 5.69 5.71 —0.52
BMPEA 4.89 10 100.45 13.35 13.29 0.45 10
400 82.77 6.44 7.78 —~17.23
1000 88.15 4.46 5.06 —-11.85
BROMO-DRAGON-FLY 10.05 10 97.56 15.67 16.06 —2.44 10
400 98.81 5.21 5.27 -1.19
1000 94.73 6.77 7.15 —5.27
BUPRENORPHINE 9.65 10 97.69 16.93 17.33 —2.31 10
400 85.48 2.54 2.97 —14.52
1000 94.25 8.99 9.54 —5.75
BUPROPION 8.08 10 96.88 10.68 11.02 —3.12 10
200 102.23 11.13 10.88 2.23
500 119.10 7.72 6.49 19.10
1000 94.33 7.90 8.38 —5.67
BUTYLONE (bk-MBDB) 5.86 10 104.99 12.63 12.03 4.99 10
200 109.66 8.01 7.31 9.66
500 117.80 3.50 3.00 17.80
1000 95.56 4.06 4.25 —4.44
CAMFETAMINE 8.23 10 95.84 5.51 5.74 —4.16 10
400 90.92 9.31 10.24 —9.08
1000 99.64 15.84 15.90 —0.36
CANNABIDIOL 15.07 2 115.46 20.14 17.44 15.46 2
200 94.45 11.32 11.98 —5.55
CARBAMAZEPINE 10.56 10 118.12 15.29 12.95 18.12 10
200 117.40 7.20 6.10 17.40
500 113.46 11.74 10.35 13.46
1000 85.25 1.84 2.15 —14.75
CATHINE 3.65 10 86.04 15.24 17.71 -13.96 10
200 89.53 7.40 8.26 —-10.47
500 103.09 1.37 1.33 3.09
1000 88.69 2.90 3.27 -11.31
CATHINONE 3.74 10 92.69 11.29 12.18 -7.31 10
200 91.15 7.08 7.77 —-8.85
500 109.58 2.20 2.01 9.58
1000 89.86 2.55 2.84 -10.14
CB-13 16.51 2 81.43 13.46 16.53 —-18.58 2
200 89.63 9.67 10.79 —-10.37
CBL-018 15.81 2 99.66 9.22 9.25 —0.34 2
200 81.04 6.35 7.83 —~18.96
CI12201 1497 10 112.01 11.01 9.83 12.01 10
400 87.87 11.13 12.67 -12.13
1000 82.73 5.39 6.51 —17.27
CLOBAZAM 11.16 10 94.90 14.59 15.38 -5.10 10
200 97.69 6.16 6.31 —2.31
500 113.80 14.38 12.63 13.80
1000 102.82 4.37 4.25 2.82
CLOMIPRAMINE 11.65 10 80.90 3.90 4.90 —-19.10 10
200 101.08 8.82 8.73 1.08
500 111.39 8.61 7.73 11.39
1000 86.50 2.89 3.34 —13.50
CLONAZEPAM 10.79 10 85.46 3.95 4.62 —-14.55 10
200 93.28 3.19 3.42 —6.72
500 110.44 11.14 10.08 10.44
1000 84.60 3.46 4.09 -15.40
COCAETHYLENE 8.15 10 103.96 13.76 13.24 3.96 10
200 110.37 7.10 6.43 10.37
500 117.10 9.20 7.80 17.10
1000 103.22 3.77 3.66 3.22
COCAINE 7.19 10 117.87 13.29 11.28 17.87 10
200 110.60 4.30 3.89 10.60
500 119.80 12.50 10.40 19.80
1000 97.75 6.61 6.77 —2.25
CODEINE 4.45 10 119.15 23.28 19.54 19.15 10
200 99.03 8.75 8.84 —0.97
500 99.40 8.90 9.00 —0.60
1000 93.75 411 4.38 —6.25
CUMYL-PICA 1470 2 117.77 13.73 11.66 17.77 2
200 119.56 413 3.45 19.56
D2PM 7.98 10 84.47 6.59 7.80 —~15.53 10
400 82.67 11.96 14.46 —-17.33
1000 80.79 2.14 2.65 —19.21
DEMOXEPAM 10.25 10 93.44 13.40 14.34 —6.56 10
200 102.36 3.77 3.68 2.36
500 109.50 8.85 8.08 9.50
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ANALYTE RT CONCENTRATION  EVERAGE RECOVERY SD cv BIAS LOQ [ng/
[%] [%] [%] [%] mlL]
[ng/ml]
1000 91.97 2.66 2.89 —8.03
DESALKYLFLURAZEPAM 11.64 10 80.21 13.19 16.44 —~19.79 10
200 105.72 12.38 11.71 5.72
500 104.46 12.79 12.24 4.46
1000 88.22 6.65 7.54 -11.78
DESCHLOROETIZOLAM 11.50 10 96.49 7.10 7.36 —3.52 10
200 103.97 6.83 6.57 3.97
500 105.08 9.28 8.83 5.08
1000 96.76 6.97 7.20 —3.24
DESCHLORO-N-ETHYL-KETAMINE 6.23 10 92.71 8.69 9.38 —7.29 10
400 80.21 5.98 7.46 —~19.79
1000 89.25 9.27 10.39 -10.75
DESIPRAMINE 10.75 10 87.76 12.08 13.76 —12.24 10
200 112.04 11.14 9.95 12.04
500 109.52 5.13 4.68 9.52
1000 86.88 5.43 6.25 —13.12
DESMETHYLDIAZEPAM (NORDIAZEPAM) 11.95 10 96.60 12.83 13.28 —3.40 10
200 93.20 3.13 3.36 —6.80
500 97.90 6.63 6.77 —2.10
1000 85.82 3.88 4,53 -14.18
DESMETHYLFLUNITRAZEPAM 10.38 10 84.40 7.90 9.30 -15.60 10
200 97.39 4.09 4.20 —2.61
500 115.18 13.46 11.69 15.18
1000 88.40 2.79 3.16 -11.60
DESOMORPHINE 5.21 10 98.99 18.81 19.01 —-1.01 10
200 92.87 6.70 7.22 -7.13
500 114.18 12.27 10.75 14.18
1000 88.72 6.37 7.18 -11.28
DESOXY-D2PM 8.70 10 95.98 9.85 10.26 —4.02 10
400 94.15 8.28 8.79 —5.85
1000 96.56 7.01 7.26 —3.44
DESOXYPIPRADROL (2-DPMP) 9.09 10 112.74 21.76 19.30 12.74 10
200 100.20 4.35 4.34 0.20
500 119.12 9.72 8.16 19.12
1000 88.90 3.75 4.22 —-11.10
DEXTROMETHORPHAN 9.31 10 84.85 15.24 17.97 —~15.15 10
200 101.78 8.50 8.35 1.78
500 117.80 7.60 6.50 17.80
1000 93.77 5.15 5.49 —6.23
DIAZEPAM 12.36 10 97.22 11.66 11.99 —2.78 10
200 95.89 3.63 3.79 —4.11
500 92.77 9.37 10.10 —-7.23
1000 101.34 5.16 5.09 1.34
DICLAZEPAM 12.38 10 97.70 14.30 14.63 —2.30 10
200 95.48 5.52 5.78 —4.52
500 88.96 7.11 8.00 —11.04
1000 101.04 4.19 4.14 1.04
DICLOFENSINE 11.05 10 86.61 7.66 8.84 —-13.39 10
400 83.84 7.78 9.28 —-16.16
1000 85.67 8.01 9.35 —14.33
DIETHYLCATHINONE (AMFEPRAMONE) 5.40 10 89.47 9.80 10.95 -10.53 10
200 92.86 5.03 5.41 —~7.14
500 115.28 13.79 11.96 15.28
1000 95.10 4.77 5.02 —4.90
DIHYDROCODEINE 4.38 10 101.27 13.48 13.32 1.27 10
200 97.23 7.86 8.09 —2.77
500 117.59 18.63 15.84 17.59
1000 92.37 4.62 5.00 —~7.63
DIMETHOCAINE 6.33 10 83.33 13.43 16.11 —~16.67 10
200 105.44 6.55 6.22 5.44
500 112.80 7.00 6.20 12.80
1000 94.09 4.49 4.77 —-5.91
DIMETHYLONE (bk-MDDMA) 4.90 10 92.32 11.48 12.43 —7.68 10
200 99.81 11.14 11.16 —0.19
500 117.60 9.60 8.10 17.60
1000 101.11 3.15 3.12 1.11
DIPHENHYDRAMINE 9.34 10 90.88 8.49 9.35 —9.12 10
200 105.42 3.54 3.36 5.42
500 118.64 9.82 8.28 18.64
1000 98.28 5.30 5.39 -1.72
DIPHENIDINE 8.79 10 100.88 11.34 11.24 0.88 10
200 111.13 2.40 2.16 11.13
500 118.40 6.30 5.30 18.40
1000 96.42 2.12 2.20 —3.58
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Table 2 (continued)

ANALYTE RT CONCENTRATION  EVERAGE RECOVERY SD cv BIAS LOQ [ng/
[%] [%] [%] [%] mlL]

[ng/ml]
DiPT 7.77 10 96.63 10.47 10.84 —3.37 10

200 101.61 5.48 5.39 1.61

500 114.29 10.37 9.08 14.29

1000 95.04 6.61 6.96 —4.96
DL-4662 7.34 10 114.55 21.64 18.89 14.55 10

400 95.17 15.44 16.22 —4.83

1000 100.02 4.54 4.54 0.02
DOI 8.97 10 95.89 8.39 8.75 —4.11 10

200 98.35 7.46 7.58 -1.65

500 112.11 13.18 11.76 12.11

1000 84.68 4.04 4.77 —-15.32
DOTHIEPIN 1022 10 88.29 10.89 12.34 -11.71 10

200 104.97 4.05 3.85 4.97

500 112.70 7.12 6.32 12.70

1000 96.05 4.72 4.91 —-3.95
DOXEPIN 9.58 10 103.73 10.53 10.16 3.73 10

200 94.29 8.04 8.53 -5.71

500 100.85 10.69 10.60 0.85

1000 94.05 3.97 4.22 —-5.95
DOXYLAMINE 6.00 10 95.71 15.24 15.92 —4.29 10

200 112.29 14.56 12.96 12.29

500 107.88 4,28 3.97 7.88

1000 119.11 5.24 4.40 19.11
EAM-2201 1495 2 111.51 18.40 16.50 11.51 2

200 88.23 8.54 9.68 -11.77
EDDP 9.40 10 90.96 10.31 11.34 —9.04 10

200 108.24 11.89 10.98 8.24

500 118.10 11.00 9.30 18.10

1000 111.92 5.47 4.88 11.92
EG-2201 15.66 2 119.17 13.51 11.34 19.17 2

200 87.71 5.05 5.76 -12.29
ERGOMETRINE 5.33 10 81.56 5.58 6.84 —18.44 10

400 81.22 4.93 6.07 -18.78

1000 85.98 7.34 8.54 —14.02
ESTAZOLAM 11.08 10 102.01 20.82 20.41 2.01 10

200 104.28 12.94 12.41 4.28

500 111.97 11.86 10.59 11.97

1000 97.20 6.80 7.00 —2.80
ETAQUALONE 11.97 10 94.40 15.84 16.77 —~5.60 10

200 105.28 5.84 5.55 5.28

500 92.05 8.96 9.73 —-7.95

1000 94.72 6.41 6.76 —-5.28
ETHCATHINONE METABOLITE 4.76 10 103.15 12.62 12.23 3.15 10

200 98.34 8.26 8.39 —-1.66

500 113.93 6.29 5.52 13.93

1000 90.75 3.89 4.28 -9.25
ETHYLONE (bk-MDEA) 5.25 10 107.34 9.84 9.17 7.34 10

200 109.02 5.68 5.21 9.02

500 116.14 12.61 10.85 16.14

1000 99.27 4.12 4.16 —0.73
ETHYLPHENIDATE 8.21 10 110.59 7.75 7.01 10.59 10

200 114.31 6.14 5.37 14.31

500 115.10 12.40 10.80 15.10

1000 86.68 1.79 2.06 —-13.32
ETIZOLAM 11.80 10 97.91 15.87 16.20 —2.09 10

200 94.94 8.66 9.12 —5.06

500 108.00 17.02 15.76 8.00

1000 97.53 4.56 4.67 —2.47
EUTYLONE (bk-EBDB) 6.28 10 98.15 15.10 15.39 -1.85 10

200 100.41 6.82 6.80 0.41

500 118.42 14.48 12.23 18.42

1000 96.84 3.83 3.96 -3.16
FDU-PB-22 1525 2 85.20 4.02 4.72 —14.80 2

200 87.03 5.47 6.29 -12.97
FENFLURAMINE 8.37 10 110.15 18.56 16.85 10.15 10

200 112.75 12.95 11.49 12.75

500 115.57 6.25 5.41 15.57

1000 85.10 3.06 3.60 —14.90
FENTANYL 8.82 10 86.58 6.67 7.71 —13.42 10

400 88.80 7.33 8.25 —11.20

1000 92.18 3.51 3.81 —~7.82
FLUBROMAZEPAM 11.84 10 89.68 16.21 18.08 —-10.32 10

200 99.06 5.06 5.11 —0.94

500 99.74 10.55 10.57 —0.26
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Table 2 (continued)

ANALYTE RT CONCENTRATION  EVERAGE RECOVERY SD cv BIAS LOQ [ng/
[%] [%] [%] [%] mlL]
[ng/ml]
1000 94.59 2.78 2.94 —5.41
FLUDIAZEPAM 12.06 10 86.56 16.47 19.02 —13.44 10
200 104.58 6.76 6.46 4.58
500 110.31 5.08 4.60 10.31
1000 99.52 6.75 6.78 —0.48
FLUMAZENIL 9.30 10 105.88 8.48 8.01 5.88 10
200 106.79 3.79 3.55 6.79
500 118.57 14.48 12.21 18.57
1000 89.71 2.85 3.18 -10.29
FLUNITRAZEPAM 10.90 10 97.23 18.00 18.51 —2.77 10
200 98.21 4.50 4.58 -1.79
500 107.56 5.88 5.46 7.56
1000 92.03 5.76 6.26 -7.97
FLUOXETINE 11.24 10 81.33 8.29 10.20 —-18.68 10
200 100.21 6.64 6.63 0.21
500 115.10 8.30 7.20 15.10
1000 89.38 3.41 3.82 —~10.62
FLURAZEPAM 9.41 10 104.54 12.93 12.36 4.54 10
200 103.08 7.30 7.08 3.08
500 119.70 9.20 7.70 19.70
1000 92.38 2.74 2.96 —7.62
FUB-144 1496 2 93.69 16.24 17.34 —6.31 2
200 82.07 4.11 5.00 -17.93
FUB-JWH-018 14.47 2 119.08 12.94 10.87 19.08 2
200 114.38 5.15 4.50 14.38
FUB-NPB-22 13.66 2 105.43 13.10 12.43 5.43 2
200 101.05 9.43 9.33 1.05
FUB-PB-22 15.26 2 96.47 10.91 11.31 —3.53 2
200 93.28 4.45 4.77 —6.72
FURANYLFENTANYL (Fu-F) 8.93 10 101.66 15.74 15.48 1.66 10
200 111.42 8.18 7.34 11.42
500 107.89 7.07 6.55 7.89
1000 98.18 1.88 1.92 -1.82
GHB 1.38 10 109.30 6.40 5.90 9.30 10
500 88.68 14.54 16.40 —11.32
1000 81.36 6.08 7.48 —~18.64
HARMALINE 7.45 10 109.95 18.05 16.42 9.95 10
400 113.46 9.21 8.11 13.46
1000 106.30 7.97 7.49 6.30
HARMINE 8.01 10 95.61 9.80 10.25 —4.40 10
200 109.10 10.07 9.23 9.10
500 115.72 11.30 9.76 15.72
1000 89.09 4.56 5.12 -10.91
HU-210 1592 2 89.13 9.04 10.14 —-10.88 2
200 89.78 3.14 3.50 —-10.22
HYDROCODONE 4.97 10 110.28 13.92 12.62 10.28 10
200 92.26 9.54 10.34 —7.74
500 119.30 7.40 6.20 19.30
1000 92.87 6.98 7.52 —-7.13
IBOGAINE 8.04 10 99.52 12.57 12.63 —0.48 10
200 87.56 8.53 9.74 —-12.44
500 108.42 14.35 13.23 8.42
1000 90.34 6.56 7.26 —9.66
IMIPRAMINE 10.61 10 93.85 10.62 11.32 —6.15 10
200 112.10 4,95 4.42 12.10
500 113.11 12.79 11.31 13.11
1000 92.13 2.63 2.86 —7.87
ISOPENTEDRONE 6.85 10 93.27 8.54 9.15 —6.73 10
200 107.23 4.80 4.48 7.23
500 117.20 1.80 1.50 17.20
1000 89.78 7.03 7.83 -10.22
JWH 018 BENZIMIDAZOLE ANALOG 1545 2 97.03 16.98 17.50 —2.98 2
200 80.07 7.54 9.41 —-19.93
JWH-011 15.81 2 89.28 16.33 18.30 -10.72 2
200 84.45 6.23 7.37 —15.55
JWH-016 1520 2 91.59 6.69 7.30 —8.41 2
200 101.24 1.71 1.69 1.24
JWH-018 1495 2 99.32 6.33 6.37 —0.68 2
200 104.43 4.80 4.60 4.43
JWH-018 ADAMANTYL CARBOXAMIDE 15.73 2 98.18 8.11 8.26 -1.82 2
200 89.01 6.39 7.18 —-10.99
JWH-020 1593 2 92.79 8.84 9.53 —7.21 2
200 83.92 6.03 7.18 —~16.08
JWH-022 14.75 2 111.87 11.29 10.10 11.87 2
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Table 2 (continued)

ANALYTE RT CONCENTRATION  EVERAGE RECOVERY SD cv BIAS LOQ [ng/
[%] [%] [%] [%] mlL]
[ng/ml]
200 91.28 6.61 7.24 —-8.72
JWH-031 14.86 2 112.37 16.34 14.55 12.37 2
200 85.55 6.76 7.91 —14.45
JWH-071 13.64 2 98.68 7.54 7.64 -1.32 2
200 94.63 7.64 8.07 —-5.37
JWH-073 1475 2 106.01 7.76 7.32 6.01 2
200 104.94 5.02 4.78 4.94
JWH-080 1497 2 113.10 17.69 15.64 13.10 2
200 80.04 1.93 2.41 —~19.96
JWH-081 1541 2 100.48 8.80 8.76 0.47 2
200 97.49 3.00 3.08 —2.51
JWH-098 15.54 2 109.13 7.87 7.21 9.13 2
200 103.15 5.81 5.64 3.15
JWH-116 15.66 2 94.93 18.36 19.34 —5.07 2
200 92.26 5.97 6.47 ~7.74
JWH-122 1556 2 96.76 4.27 4.42 —3.24 2
200 94.70 3.74 3.95 —5.30
JWH-145 15.58 2 99.72 13.52 13.56 —0.28 2
200 81.67 3.10 3.79 -18.33
JWH-146 16.21 2 87.94 13.72 15.60 —12.06 2
200 92.31 8.42 9.12 —7.69
JWH-147 15.94 2 96.96 10.81 11.15 —3.04 2
200 88.59 3.81 4.30 —11.41
JWH-149 15.66 2 82.36 14.75 17.91 -17.64 2
200 82.14 2.29 2.79 —~17.86
JWH-167 1455 2 118.04 4.31 3.65 18.04 2
200 110.07 5.38 4.88 10.07
JWH-175 16.76 2 97.20 7.40 7.62 —2.80 2
200 87.12 414 4.75 —~12.88
JWH-182 16.07 2 94.72 12.21 12.89 —5.28 2
200 96.15 7.73 8.04 —3.85
JWH-193 11.81 2 99.18 12.77 12.88 —0.82 2
200 89.33 5.72 6.40 —-10.67
JWH-198 11.59 2 101.63 10.45 10.28 1.63 2
200 86.02 6.49 7.55 —~13.98
JWH-200 11.05 2 117.07 20.34 17.37 17.07 2
200 92.57 10.16 10.97 —7.43
JWH-201 14.47 2 119.97 16.18 13.49 19.97 2
200 115.93 2.47 2.13 15.93
JWH-213 1591 2 84.09 10.76 12.79 —-15.91 2
200 97.59 6.18 6.34 —2.41
JWH-307 1547 2 87.49 15.28 17.47 —12.51 2
200 81.36 11.38 13.98 —18.64
JWH-309 16.09 2 90.45 7.67 8.48 —9.55 2
200 93.39 4.73 5.06 —6.61
JWH-368 1559 2 116.21 6.96 5.99 16.21 2
200 92.04 7.56 8.21 —7.96
JWH-369 15.69 2 91.34 11.04 12.09 —8.66 2
200 90.99 8.35 9.18 —9.01
JWH-412 1542 2 97.00 8.42 8.68 —3.00 2
200 97.85 9.21 9.41 —2.15
JWH-424 1497 2 108.76 16.53 15.20 8.76 2
200 96.71 6.96 7.20 —3.29
KETAMINE 6.50 10 100.54 12.54 12.48 0.54 10
200 116.08 2.03 1.75 16.08
500 111.40 5.40 4.90 11.40
1000 101.85 5.15 5.06 1.85
LAMPA 8.30 10 91.60 6.50 7.10 —8.40 10
200 88.59 6.38 7.20 —11.41
500 117.50 13.10 11.10 17.50
1000 96.26 10.41 10.81 —3.74
LIDOCAINE 5.75 10 112.46 9.54 8.49 12.46 10
200 100.58 5.66 5.63 0.58
500 118.53 7.84 6.61 18.53
1000 88.95 4.44 4.99 —-11.05
LOPRAZOLAM 9.29 10 107.41 17.54 16.33 7.41 10
200 95.40 8.20 8.60 —4.60
500 118.12 14.59 12.35 18.12
1000 83.80 4.20 5.00 —~16.20
LORAZEPAM 11.38 10 111.88 17.58 15.72 11.88 10
200 88.93 7.79 8.75 —-11.07
500 98.70 4.69 4.75 -1.30
1000 89.21 6.50 7.28 -10.79
LORMETAZEPAM 11.86 10 94.97 15.31 16.13 —5.04 10
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Table 2 (continued)

ANALYTE RT CONCENTRATION  EVERAGE RECOVERY SD cv BIAS LOQ [ng/
[%] [%] [%] [%] mlL]
[ng/ml]
200 99.68 11.62 11.66 —0.32
500 109.87 14.68 13.36 9.87
1000 92.01 7.65 8.31 ~7.99
LSD 8.14 10 91.49 15.47 16.91 —8.51 10
200 88.87 7.91 8.90 -11.13
500 111.70 11.74 10.51 11.70
1000 85.49 2.72 3.18 —14.51
MAM-2201 14.64 2 118.22 7.43 6.28 18.22 2
200 119.69 7.72 6.45 19.69
MAPROTILINE 10.75 10 96.93 16.45 16.97 —3.08 10
200 100.52 6.89 6.85 0.52
500 110.02 6.37 5.79 10.02
1000 90.19 6.84 7.59 —-9.81
MBDB 6.46 10 104.60 7.10 6.80 4.60 10
200 113.79 7.58 6.66 13.79
500 111.66 7.28 6.52 11.66
1000 89.95 2.24 2.49 —-10.05
MDAT 5.39 10 98.14 11.71 11.93 -1.86 10
400 91.58 6.88 7.52 —8.42
1000 104.69 10.72 10.24 4.69
MDBP 2.47 10 91.78 2.57 2.80 —8.22 10
400 65.83 2.43 3.70 —34.17
1000 104.40 5.21 4.99 4.40
MDEA 5.88 10 97.39 14.00 14.37 —2.61 10
200 106.58 5.98 5.61 6.58
500 118.60 7.60 6.40 18.60
1000 90.89 4.40 4.84 —9.11
MDMB-CHMICA (MMB-CHMINACA) 1515 2 114.80 7.36 6.41 14.80 2
200 113.42 3.00 2.64 13.42
MDMB-CHMINACA 15.49 2 104.68 16.49 15.75 4.68 2
200 97.41 9.44 9.69 —2.59
MDPBP 6.45 10 86.48 12.71 14.70 —~13.52 10
200 83.39 5.12 6.14 —-16.61
500 103.63 8.51 8.21 3.63
1000 86.56 4.65 5.37 —13.44
MECLONAZEPAM 11.42 10 101.39 11.11 10.95 1.39 10
400 88.70 4.56 5.15 —11.30
1000 92.20 8.32 9.02 —~7.80
MEDAZEPAM 9.44 10 81.40 5.60 6.90 —18.60 10
200 85.15 3.44 4.04 —14.85
500 118.30 5.90 5.00 18.30
1000 103.51 6.69 6.47 3.51
MEMANITINE 9.39 10 98.23 9.15 9.31 -1.77 10
400 95.46 4.84 5.07 —4.54
1000 99.73 8.14 8.16 —0.27
MEPERIDINE 7.53 10 101.07 12.86 12.73 1.07 10
400 109.23 9.96 9.11 9.23
1000 114.34 11.67 10.21 14.34
MEPHTETRAMINE (MTTA) 5.42 10 90.30 4.70 5.20 —-9.70 10
200 92.72 6.89 7.43 —-7.28
500 119.80 16.41 13.70 19.80
1000 96.23 6.54 6.79 -3.77
MEPIRAPIM 10.14 2 117.19 10.76 9.18 17.19 2
200 88.90 5.47 6.15 -11.10
MEPROBAMATE 8.81 10 93.91 9.79 10.43 —6.09 10
200 109.09 4.60 4.22 9.09
500 107.08 5.03 4.70 7.08
1000 103.28 6.19 5.99 3.28
MESCALINE 5.22 10 99.50 12.30 12.40 —0.50 10
200 111.40 8.16 7.33 11.40
500 115.80 14.30 12.30 15.80
1000 105.51 6.56 6.22 5.51
METHADONE 10.82 10 104.64 8.41 8.04 4.64 10
200 117.57 4.87 4.15 17.57
500 112.59 11.66 10.36 12.59
1000 92.02 418 4.54 ~7.98
METHAMPHETAMINE 5.05 10 94.10 18.11 19.25 —5.90 10
200 92.00 4.20 4.57 —8.00
500 117.90 8.90 7.60 17.90
1000 91.02 3.42 3.76 —8.98
METHANDIENONE 12.51 10 103.63 10.01 9.66 3.63 10
200 91.39 4,91 5.38 —8.61
500 93.52 413 4.41 —6.48
1000 89.37 6.10 6.83 —-10.63
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Table 2 (continued)

ANALYTE RT CONCENTRATION  EVERAGE RECOVERY SD cv BIAS LOQ [ng/
[%] [%] [%] [%] mlL]
[ng/ml]
METHAQUALONE 11.10 10 113.10 9.53 8.43 13.10 10
200 118.22 8.52 7.20 18.22
500 115.64 11.42 9.87 15.64
1000 101.70 5.67 5.57 1.70
METHCATHINONE 4.12 10 111.43 8.21 7.37 11.43 10
200 91.28 6.63 7.26 —-8.72
500 113.16 8.90 7.86 13.16
1000 90.09 2.04 2.27 -9.91
METHEDRONE (bk-PMMA) 5.32 10 93.75 9.93 10.59 —6.25 10
400 82.00 5.08 6.20 —18.00
1000 84.05 8.09 9.63 —~15.95
METHOHEXITAL 11.78 10 106.13 17.96 16.93 6.13 10
200 96.42 7.13 7.39 —3.58
500 91.66 5.64 6.16 —8.34
1000 94.10 4.32 4.60 —5.90
METHOXETAMINE 7.15 10 111.96 15.04 13.43 11.96 10
200 109.61 11.51 10.50 9.61
500 108.64 5.09 4.69 8.64
1000 97.43 1.51 1.55 —2.57
METHOXPHENIDINE 9.34 10 82.32 11.94 14.51 —~17.68 10
200 99.01 3.67 3.70 —0.99
500 114.40 9.00 7.80 14.40
1000 91.78 2.89 3.15 —8.22
METHYLHEXANAMINE 5.89 10 94.60 10.00 10.60 —5.40 10
200 108.80 9.10 8.40 8.80
500 115.52 15.17 13.13 15.52
1000 101.59 4.25 4.18 1.59
METHYLONE (bk-MDMA) 4.67 10 109.92 11.80 10.74 9.92 10
200 100.14 441 4.41 0.14
500 117.40 6.90 5.90 17.40
1000 97.73 3.56 3.64 —2.27
METHYLPHENIDATE 7.15 10 114.59 9.26 8.08 14.59 10
200 112.24 5.49 4.89 12.24
500 116.32 11.82 10.16 16.32
1000 86.09 2.13 2.48 -13.91
MEXEDRONE 6.37 10 83.22 10.75 12.92 -16.78 10
400 83.40 5.39 6.46 —16.60
1000 87.56 7.86 8.98 —12.44
MIANSERIN 9.33 10 99.99 19.55 19.55 —0.01 10
200 105.11 11.88 11.31 5.11
500 115.33 12.54 10.88 15.33
1000 105.44 6.93 6.57 5.44
MIDAZOLAM 9.38 10 81.82 7.04 8.61 -18.18 10
200 101.63 4.97 4.89 1.63
500 119.20 9.55 8.01 19.20
1000 96.01 2.12 2.20 —3.99
MITRAGYNINE 9.25 10 85.99 16.28 18.94 —-14.01 10
200 80.10 6.20 7.70 —19.90
500 119.40 14.00 11.70 19.40
1000 85.56 3.74 4.38 —14.44
MMAI 6.87 10 96.27 4.70 4.88 —-3.73 10
400 93.04 7.71 8.28 —6.96
1000 96.55 15.67 16.23 —3.45
MMBO018 1416 2 110.38 12.71 11.52 10.38 2
200 118.92 12.67 10.66 18.92
MMB2201 13.10 2 100.38 9.37 9.33 0.38 2
200 111.32 12.39 11.13 11.32
MN-18 1557 2 99.04 10.06 10.16 —0.96 2
200 98.44 2.18 2.22 —-1.56
MN-25 1252 2 86.65 9.86 11.38 —-13.35 2
200 87.62 7.51 8.58 -12.38
MN-25-2-METHYL DERIVATIVE 13.25 2 89.72 13.46 15.00 —-10.28 2
200 90.25 7.06 7.82 —9.75
MO-CHMINACA 15.47 2 90.52 13.27 14.66 —9.48 2
200 105.16 8.20 7.80 5.16
MORPHINE 2.42 10 100.20 11.90 11.80 0.20 10
200 118.87 12.72 10.70 18.87
500 99.60 7.20 7.30 —0.40
1000 96.20 6.20 6.40 —-3.80
MPBP 7.58 10 95.67 7.61 7.95 —4.33 10
200 106.75 7.37 6.90 6.75
500 111.91 3.96 3.54 11.91
1000 101.01 2.64 2.62 1.01
MT-45 10.84 10 87.23 2.57 2.95 —12.78 10
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Table 2 (continued)

ANALYTE RT CONCENTRATION  EVERAGE RECOVERY SD cv BIAS LOQ [ng/
[%] [%] [%] [%] mlL]
[ng/ml]
200 108.79 10.87 9.99 8.79
500 115.27 12.25 10.63 15.27
1000 98.79 2.57 2.60 -1.21
N-(3-METHYLBENZYL)PIPERAZINE 4.02 10 92.38 4.16 4.50 —7.62 10
400 91.66 3.96 4.32 —-8.34
1000 104.01 5.50 5.29 4.01
N.N-DIETHYLPHENETHYLAMINE 5.38 10 88.79 6.77 7.63 —11.22 10
400 83.58 6.08 7.28 —16.42
1000 99.18 7.34 7.40 —0.82
N.N-DIMETHYLPENTYLONE (bk-DMBDP) 7.30 10 108.13 19.01 17.58 8.13 10
200 108.32 7.42 6.85 8.32
500 106.98 8.76 8.19 6.98
1000 101.48 5.68 5.59 1.48
N.N-DMT 4.86 10 102.10 15.10 14.80 2.10 10
200 93.65 7.11 7.60 —6.35
500 107.94 7.06 6.54 7.94
1000 95.91 3.11 3.24 —4.09
N-ACETYL-3.4-MDMC 9.24 10 114.19 8.19 7.17 14.19 10
400 93.27 10.48 11.23 —6.73
1000 91.45 6.98 7.63 —8.55
NAPHYRONE 10.08 10 103.04 12.25 11.89 3.04 10
400 99.08 7.12 7.19 —0.92
1000 105.40 10.55 10.01 5.40
NAPHYRONE-1-NAPHTYL ISOMER 9.61 10 90.45 8.19 9.06 —9.55 10
400 96.03 7.16 7.45 —-3.97
1000 96.07 9.91 10.31 —-3.93
N-BENZYLNORBUTYLONE 8.72 10 106.87 6.50 6.09 6.87 10
400 103.76 6.35 6.12 3.76
1000 93.86 3.04 3.24 —6.14
N-ETHYL-4-METHOXYAMPHETAMNE 6.12 10 93.61 12.83 13.71 —6.39 10
400 79.97 6.94 8.68 —-20.03
1000 80.57 6.07 7.53 —~19.43
N-ETHYLBUPHEDRONE 5.82 10 95.78 15.11 15.78 —4.22 10
400 84.39 3.99 4.72 —15.61
1000 96.08 6.20 6.45 —3.92
N-ETHYL-N-METHYLCATHINONE 4.91 10 90.14 8.48 9.41 —-9.86 10
400 83.51 3.17 3.79 —16.49
1000 88.53 2.93 3.31 —11.47
N-ETHYLNORDAZEPAM 12.89 10 88.21 7.56 8.57 —~11.80 10
200 91.88 4.79 5.22 -8.12
500 107.54 8.99 8.36 7.54
1000 92.79 4.77 5.14 -7.21
N-ETHYLNORKETAMINE 7.12 10 97.16 14.68 15.11 —2.84 10
400 87.49 8.69 9.93 —12.51
1000 89.93 6.50 7.22 —-10.07
N-ETHYLOXAZEPAM 12.25 10 97.99 18.37 18.74 —2.01 10
200 89.75 2.47 2.76 —-10.25
500 100.17 10.53 10.51 0.17
1000 94.07 6.93 7.37 —5.93
N-ETHYLPENTYLONE 7.49 10 112.24 13.71 12.21 12.24 10
200 104.48 9.09 8.70 4.48
500 118.50 7.30 6.20 18.50
1000 89.85 5.15 5.74 —-10.15
NIMETAZEPAM 10.98 10 99.50 12.48 12.54 —0.50 10
200 111.97 6.60 5.89 11.97
500 115.00 13.20 11.50 15.00
1000 92.23 2.03 2.21 —7.77
NITRACAINE 8.09 200 98.50 16.32 16.57 —~1.50 200
500 113.16 5.86 5.18 13.16
1000 100.90 4.84 4.79 0.90
NITRAZEPAM 10.60 10 85.10 9.30 11.00 -14.90 10
200 97.70 3.47 3.55 —2.30
500 102.45 10.25 10.01 2.45
1000 86.15 3.41 3.96 -13.85
NM2201 1496 2 92.02 12.99 14.12 —~7.98 2
200 87.29 4.45 5.10 ~12.71
N-METHYL-2AI 4.29 10 86.50 8.62 9.97 —13.50 10
200 99.35 4.52 4.55 —0.65
500 114.86 13.33 11.60 14.86
1000 97.61 6.01 6.16 —2.39
N-METHYL-PEA 3.73 10 88.46 4.39 4.97 —-11.55 10
400 87.44 3.36 3.84 —-12.56
1000 95.02 6.16 6.48 —4.98
N-METHYLTRYPTAMINE 4.82 10 115.46 21.12 18.29 15.46 10
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Table 2 (continued)

ANALYTE RT CONCENTRATION  EVERAGE RECOVERY SD cv BIAS LOQ [ng/
[%] [%] [%] [%] mlL]
[ng/ml]
200 81.20 2.40 2.90 -18.80
500 100.17 7.50 7.48 0.17
1000 84.30 7.40 8.70 —~15.70
NN-DMC 4.33 10 91.73 8.32 9.08 —8.27 10
400 85.74 2.91 3.40 —14.26
1000 92.90 14.82 15.95 -7.10
NNEI 1451 2 115.61 5.88 5.09 15.61 2
200 119.44 2.50 2.09 19.44
NORCLOBAZAM 10.70 10 117.51 15.63 13.30 17.51 10
200 101.92 4.39 4.31 1.92
500 102.76 9.35 9.10 2.76
1000 94.03 2.79 2.97 —-5.97
NORCLOMIPRAMINE 11.77 10 84.96 10.85 12.77 —~15.04 10
200 107.03 9.70 9.06 7.03
500 97.68 7.99 8.18 —2.32
1000 96.77 3.50 3.62 —-3.23
NORKETAMINE 6.44 10 101.96 17.09 16.76 1.96 10
200 111.02 7.34 6.61 11.02
500 105.63 9.98 9.45 5.63
1000 97.99 5.33 5.44 —2.01
NORTRIPTYLINE 11.05 10 83.93 9.84 11.72 -16.07 10
200 95.18 5.95 6.25 —4.82
500 104.75 10.75 10.26 4.75
1000 81.79 6.81 8.32 -18.21
N-PROPYLAMPHETAMINE 6.67 10 106.11 20.90 19.69 6.11 10
200 104.69 6.29 6.01 4.69
500 113.16 12.99 11.48 13.16
1000 104.69 4.84 4.62 4.69
NRG-3 9.85 10 95.87 9.63 10.04 —4.13 10
400 95.10 7.31 7.68 —4.90
1000 94.54 11.27 11.92 —5.46
0-CPP 6.80 10 88.46 415 4.70 —~11.54 10
400 100.43 6.06 6.03 0.43
1000 119.20 5.26 4.41 19.20
OCTACAINE 6.11 10 86.02 8.85 10.29 —~13.98 10
400 86.51 5.84 6.75 —~13.49
1000 86.16 5.84 6.78 —13.84
ORG-28611 11.57 2 104.46 12.99 12.44 4.46 2
200 86.25 4.48 5.20 —~13.75
OXAZEPAM 11.36 10 99.80 18.35 18.38 —0.20 10
200 94.30 7.02 7.44 —5.70
500 103.84 11.62 11.19 3.84
1000 85.40 5.60 6.56 —14.60
OXYMORPHONE 2.80 10 111.28 15.01 13.49 11.28 10
400 97.13 9.03 9.29 —2.87
1000 111.26 11.18 10.05 11.26
PARACETAMOL 3.90 10 108.80 6.90 6.30 8.80 10
200 95.99 7.46 7.78 —4.01
500 107.47 4.42 4.11 7.47
1000 87.48 1.47 1.68 —12.52
PAROXETINE 10.57 10 82.60 9.50 11.50 -17.40 10
200 95.16 6.89 7.25 —4.84
500 110.00 10.61 9.64 10.00
1000 85.75 3.98 4.64 —-14.25
PB-22 14.65 2 118.55 10.46 8.82 18.55 2
200 116.22 4.28 3.69 16.22
PCEEA 9.19 10 96.75 9.08 9.38 —3.25 10
400 96.29 5.08 5.28 -3.71
1000 96.47 9.39 9.73 —3.53
PCMPA 8.96 10 90.18 10.75 11.92 —9.82 10
400 86.43 11.24 13.00 -13.57
1000 88.48 6.81 7.69 —11.52
PCPr 9.09 10 112.66 8.23 7.31 12.66 10
400 91.98 7.39 8.04 —8.02
1000 99.31 11.20 11.28 —0.69
PENTEDRONE 6.84 10 99.57 13.78 13.84 —-0.43 10
200 105.09 4.08 3.88 5.09
500 116.62 5.85 5.02 16.62
1000 89.82 3.67 4.09 -10.18
PENTEDRONE METABOLITE 6.89 10 109.59 18.08 16.50 9.59 10
200 110.45 9.57 8.66 10.45
500 117.90 7.70 6.50 17.90
1000 91.38 1.88 2.06 —8.62
PENTYLONE (bk-MBDP) 7.19 10 99.85 6.20 6.21 —-0.15 10

(continued on next page)

37



J. Czarny et al. Microchemical Journal 182 (2022) 107922

Table 2 (continued)

ANALYTE RT CONCENTRATION  EVERAGE RECOVERY SD cv BIAS LOQ [ng/
[%] [%] [%] [%] mlL]

[ng/ml]

200 99.84 11.34 11.36 —0.16

500 104.06 9.37 9.01 4.06

1000 91.03 6.19 6.80 -8.97
PHENAZEPAM 12.12 10 87.20 3.00 3.40 —12.80 10

200 92.85 4.10 4.42 -7.15

500 99.84 4.95 4.96 -0.16

1000 92.04 4.02 4.37 —7.96
PHENCYCLIDINE (PCP) 8.54 10 83.30 4.10 4.90 —-16.70 10

200 107.58 6.99 6.50 7.58

500 109.40 8.80 8.10 9.40

1000 101.29 3.04 3.00 1.29
PHENOBARBITAL 8.14 10 109.90 10.80 9.90 9.90 10

200 80.27 9.65 12.02 —~19.73

500 81.06 11.78 14.53 —18.94

1000 88.20 10.40 11.79 —~11.80
PHENTERMINE 5.96 10 113.89 17.94 15.75 13.89 10

200 102.00 10.99 10.77 2.00

500 111.76 7.97 7.13 11.76

1000 103.35 7.70 7.45 3.35
PHENYTOIN 10.20 10 91.03 12.65 13.90 —8.97 10

200 97.29 4.79 4.93 —2.71

500 119.60 13.20 11.00 19.60

1000 91.43 4.07 4.46 —-8.57
PRAVADOLINE 10.26 10 95.01 10.83 11.40 —4.99 10

400 89.46 7.11 7.94 —~10.54

1000 96.60 9.43 9.76 —3.40
PRAZEPAM 13.52 10 100.78 8.55 8.49 0.78 10

200 100.47 2.38 2.37 0.47

500 82.20 7.20 8.70 —~17.80

1000 87.71 4.49 5.12 —12.29
PREGABALIN 4.63 10 100.10 11.62 11.61 0.10 10

200 93.65 8.42 9.00 —6.35

500 108.93 6.63 6.08 8.93

1000 90.03 3.64 4.04 —9.97
PROCAINE 4.18 10 81.70 7.00 8.60 —-18.30 10

200 94.57 6.13 6.48 —~5.43

500 108.08 8.31 7.69 8.08

1000 94.61 4.14 4.38 —-5.39
PROLINTANE 8.04 10 88.60 16.62 18.76 —11.40 10

200 97.06 6.69 6.89 —2.94

500 110.70 10.80 9.80 10.70

1000 101.38 7.88 7.77 1.38
PROMETHAZINE 10.21 10 83.80 6.30 7.50 —~16.20 10

200 81.10 3.70 4.60 —18.90

500 85.09 6.58 7.73 —-14.91

1000 82.80 3.30 4.00 —~17.20
PROPAFENONE 10.71 10 89.53 10.83 12.10 —-10.47 10

200 111.71 8.24 7.38 11.71

500 118.84 8.97 7.55 18.84

1000 97.09 5.35 5.51 —2.91
PROPRANOLOL 9.11 10 84.78 9.90 11.68 —15.22 10

200 94.66 4.34 4.59 —5.34

500 116.54 10.36 8.89 16.54

1000 88.83 4.85 5.46 -11.17
PROPYLHEXEDRINE 8.04 10 84.40 10.56 12.52 —15.60 10

200 99.46 5.99 6.02 —0.54

500 118.30 9.50 8.00 18.30

1000 103.20 4.47 4.33 3.20
PSB-SB-1202 15.97 2 104.35 7.39 7.08 4.35 2

200 91.99 7.68 8.35 —8.01
PTI-1 12.54 2 93.76 5.59 5.96 —6.24 2

200 86.37 6.25 7.24 —~13.63
PTI-2 12.78 2 104.91 7.60 7.25 4.91 2

200 81.54 2.21 2.70 -18.46
PV-8 9.70 10 91.80 10.71 11.67 —8.20 10

200 103.55 4.79 4.63 3.55

500 113.14 5.66 5.01 13.14

1000 99.32 2.77 2.79 —0.68
PV9 10.70 10 99.94 7.55 7.56 —0.06 10

400 92.78 5.11 5.51 —7.22

1000 92.19 3.67 3.98 —7.81
PX-1 12.68 2 112.66 19.78 17.55 12.66 2

200 81.68 2.28 2.79 —18.32
PX-2 12.76 2 99.58 13.09 13.14 —0.42 2
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Table 2 (continued)

ANALYTE RT CONCENTRATION  EVERAGE RECOVERY SD cv BIAS LOQ [ng/
[%] [%] [%] [%] mlL]
[ng/ml]
200 85.41 5.04 5.91 —-14.59
PYRAZOLAM 9.47 10 87.22 12.56 14.40 —12.78 10
200 94.57 412 4.36 —-5.43
500 119.79 8.53 7.12 19.79
1000 98.99 6.46 6.52 -1.01
QUETIAPINE 9.60 10 104.88 8.38 7.99 4.88 10
200 105.25 6.67 6.33 5.25
500 119.89 10.10 8.42 19.89
1000 92.33 3.01 3.26 ~7.67
RCS-4 1467 2 116.72 6.47 5.55 16.72 2
200 110.96 5.74 5.18 10.96
RH-34 8.13 10 86.48 7.23 8.36 —-13.52 10
400 80.38 8.22 10.23 —19.62
1000 75.29 2.68 3.55 —24.71
R-MMC 6.89 10 101.09 11.40 11.27 1.09 10
400 95.41 7.33 7.68 —4.59
1000 95.42 7.43 7.79 —4.58
SCOPOLAMINE 4.79 10 114.29 17.54 15.35 14.29 10
200 103.53 6.94 6.70 3.53
500 116.90 10.80 9.20 16.90
1000 95.50 4.35 4.56 —4.50
SDB-005 15.58 2 97.58 13.21 13.54 —2.43 2
200 83.76 12.33 14.72 ~16.24
SDB-006 14.09 2 90.27 10.73 11.89 —9.73 2
200 117.67 11.46 9.74 17.67
SERTRALINE 11.56 10 89.30 17.10 19.10 —~10.70 10
200 95.09 6.69 7.04 —4.91
500 92.96 11.71 12.60 —7.05
1000 83.18 6.98 8.40 —~16.82
SILDENAFIL 10.31 10 97.10 12.42 12.79 —2.90 10
200 94.56 4.16 4.40 —5.44
500 116.58 14.42 12.37 16.58
1000 100.72 4.77 4.74 0.72
STANOZOLOL 1410 10 81.20 10.20 12.60 —18.80 10
200 106.30 2.27 2.14 6.30
500 82.75 6.85 8.28 —~17.25
1000 113.05 3.13 2.77 13.05
TAPENTADOL 7.34 10 102.70 15.96 15.55 2.70 10
400 113.93 9.75 8.56 13.93
1000 111.03 7.76 6.99 11.03
TEMAZEPAM 11.68 10 81.18 13.09 16.13 —-18.82 10
200 95.26 10.67 11.20 —4.74
500 104.31 8.87 8.50 4.31
1000 93.68 2.71 2.89 —6.32
TETRACAINE 9.02 10 88.71 9.01 10.16 -11.29 10
400 90.25 8.27 9.17 -9.75
1000 90.99 3.46 3.80 —9.01
THC 1594 1 110.00 14.14 12.86 10.00 1
200 81.64 2.73 3.35 —-18.36
THCCOOH 1499 10 81.03 14.59 18.00 —-18.97 10
2000 80.85 1.74 2.15 -19.15
THIOPROPAMINE 3.76 10 89.12 9.50 10.66 —-10.88 10
400 85.71 3.51 4.10 —14.29
1000 96.40 4.48 4.64 —3.60
THJ 15.98 2 94.81 5.51 5.82 -5.19 2
200 100.23 6.66 6.65 0.23
THJ-018 1555 2 106.61 8.13 7.63 6.61 2
200 97.09 2.10 2.17 —2.91
THJ-2201 (5-FLUORO THJ-018) 14.65 2 117.90 6.19 5.25 17.90 2
200 111.52 3.44 3.08 11.52
TILETAMINE 5.70 10 86.11 8.33 9.67 -13.89 10
400 90.63 6.78 7.48 -9.37
1000 100.92 5.24 5.20 0.92
TRAMADOL 6.94 10 94.98 16.61 17.49 —5.02 10
200 101.02 7.83 7.75 1.02
500 113.97 12.30 10.79 13.97
1000 100.55 4.94 4.92 0.55
TRAZODONE 8.36 10 116.14 15.97 13.75 16.14 10
200 88.39 8.65 9.79 —~11.61
500 118.90 7.40 6.30 18.90
1000 87.81 6.41 7.30 -12.19
TRIAZOLAM 11.46 10 95.01 17.38 18.29 —4.99 10
200 86.91 6.67 7.67 —~13.09
500 96.91 9.02 9.31 —3.09

(continued on next page)
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Table 2 (continued)
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ANALYTE RT CONCENTRATION  EVERAGE RECOVERY SD cv BIAS LOQ [ng/
[%] [%] [%] [%] mlL]
[ng/ml]
1000 83.57 6.25 7.47 -16.43
TRIMIPRAMINE 11.01 10 100.98 14.64 14.50 0.98 10
200 112.75 11.74 10.41 12.75
500 109.20 8.35 7.65 9.20
1000 94.96 5.21 5.49 —5.04
U-47700 9.12 10 104.03 9.73 9.36 4.03 10
400 104.94 6.91 6.59 4.94
1000 96.12 6.22 6.47 —-3.88
UR-144 1557 2 115.52 6.89 5.97 15.52 2
200 109.04 3.55 3.26 9.04
UR-144 metabolite 13.81 2 85.78 7.48 8.72 —14.22 2
200 81.92 8.33 10.17 —-18.08
W-15 1331 10 113.39 8.35 7.36 13.39 10
400 92.11 5.05 5.49 —~7.89
1000 100.86 5.83 5.78 0.86
WIN 54.461 12.45 2 93.03 14.18 15.24 —6.97 2
200 81.33 4.67 5.74 —~18.67
WIN 55.212-2 13.66 2 91.88 14.63 15.92 —-8.12 2
200 95.10 9.24 9.72 —4.90
XLR-11 1471 2 118.07 8.67 7.34 18.07 2
200 113.57 5.06 4.46 13.57
XLR12 14.80 2 84.04 6.33 7.53 —~15.96 2
200 92.80 9.97 10.74 —-7.20
YANGONIN 11.88 10 117.19 12.23 10.44 17.19 10
400 101.10 11.72 11.59 1.10
1000 97.54 9.25 9.49 —2.46
ZALEPLON 10.04 10 83.20 10.97 13.18 —16.80 10
200 98.20 3.96 4.03 —-1.80
500 113.89 10.78 9.47 13.89
1000 109.73 4.50 4.10 9.73
ZOLPIDEM 7.93 10 105.59 7.91 7.49 5.58 10
200 104.70 7.60 7.26 4.70
500 112.03 12.32 11.00 12.03
1000 92.37 4.44 4.80 —~7.63
ZOPICLONE 6.81 10 117.10 15.20 13.00 17.10 10
200 108.64 9.42 8.67 8.64
500 114.50 8.80 7.70 14.50
1000 84.73 3.26 3.85 —-15.27
ZUCLOPENTHIXOL 12.19 10 88.95 9.07 10.19 —~11.05 10
200 80.19 5.77 7.20 —19.81
500 85.68 8.17 9.53 —14.32
1000 85.84 4.26 4.97 —-14.16
ALPHA-HYDROXYMIDAZOLAM 10.01 10 83.08 14.59 17.56 —~16.92 10
200 90.07 6.48 7.19 —9.93
500 111.40 17.60 15.80 11.40
1000 87.62 0.98 1.12 —12.38

determined ranges of LOQ values were 1-200 ng/mL. The results ob-
tained during the validation are summarized in Table 2. In addition, the
results obtained for the LOQ value with the extracted analyte peaks are
presented in Fig. S3 and Fig. S4 for 1 and 10 ng/mL respectively. The
developed method was verified by proficiency tests carried out by LGC
Standards. Samples containing the following substances were identified:
benzoylecgonine, cocaine, desmethyldiazepam, diazepam, S5F-ADB,
dihydrocodeine, and paracetamol. Quantitative studies were carried
out for phenazepam. The obtained results met the criteria of SWGTOX
guidelines.

3.4. The real-life samples

The developed analytical method was implemented for routine an-
alyses at the Institute of Forensic Genetics in Bydgoszcz. In 2020, 3413
blood samples were analyzed for the presence of psychoactive sub-
stances, drugs, and their metabolites as ordered by trial authorities in
forensic cases. This is a type of test that, by trial authorities in forensic
cases, as described in Section 2.3. Only in the case of 701 of the analyzed
samples. Only in the case of 701 of the analyzed samples none of the
analyzed substances was found. In the remaining samples, the presence
of the following analytes was detected (the number of samples in which
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the given analyte was found): 3-chloromethcathinone (19), 3-MMC/4-
MMC (23), 3,4-MDMA (182), 4-chloromethcathinone (33), 4- Ifuor-
opentedrone (1), 4-methylcathinone (16), 6-MAM (1), 7- amino-
clonazepam (39), 7-aminonitrazepam 3), alpha-
ethylaminopentiophenone (4), alpha-ethylaminohexanophenone (23),
ALHPA-PHP (3), ALPHA-PVP (17), alprazolam (24), amitritpyline (2),
amphetamine (1863), benzoylecgonine (88), cannabidiol (20), carba-
mazepine (14), cathine (2), clomipramine (3), clonazepam (36), coca-
ethylene (13), cocaine (31), codeine (13), deschloroetizolam (1),
desmethyldiazepam (48), dextromethorphan (5), diazepam (77),
diphenidine (3), doxepin (2), eddp (14), estazolam (4), eutylone (20),
fentanyl (6), flubromazepam (1), fluoxetine (9), hydrocodone (3), JWH-
080 (1), ketamine (29), lidocaine (205), lorazepam (6), meperidine (1),
methadone (15), methamphetamine (45), methandienone (3), mian-
serin (5), midazolam (58), MMB220 (1), MMB-2201 (2), morphine (52),
nitrazepam (2), norclomipramine (3), norketamine (27), nortriptyline
(2), oxazepam (8), oxymorphone (1), paracetamol (141), paroxetine (6),
pepp/mcepp/ocpp (10), pregabalin (16), propafenone (3), propranolol
(1), quetiapine (13), sertraline, (16) sildenafil (20), temazepam (10),
THC (663), THCCOOH (709), tramadol (44), trazodone (17), trimipr-
amine (1), zolpidem (13), zopiclone (2), zuclopethixol (4), alpha-
hydroxymidazolam (65). The most common analytes turned out to be
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AMPHETAMINE (55%), THCCOOH (21%), THC (19%), methamphet-
amine (13%), lidocaine (6%), 3,4-MDMA (5%) and paracetamol (4%).

4. Conclusions

The analytical method developed in this study and introduced into
routine analyses enables the simultaneous analysis of 520 psychoactive
substances, reducing the time and cost of analyzing a single blood
sample for NPS. It also opens new possibilities for analysing this type of
substances. The applied liquid-liquid extraction method as well as the
sensitive and specific LC-MS/MS analysis enables a quick, sensitive and
specific analysis of blood samples for psychoactive substances and their
metabolites. By applying the developed method, we meet the challenges
posed by today’s toxicology. We are able to analyze many substances
and their metabolites, as well as reveal the specific cause of poisoning or
death that involves ingesting a toxic substance. The developed method
also makes it possible to easily extend the assay to other substances,
which is extremely important in the case of substances appearing on the
black market.
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Table S1. Full chemical name, its abbreviation, full chemical structure, precursor ion, and CAS number.

PRECURSOR

10N (Q1) ANALYTE FORMAL NAME SYNONYM FULL CHEMICAL STRUCTUTRE CAS NUMBER
1-(2-
193,263 1-(2-METHOXYPHENYL)PIPERAZINE METHOXYPHENYL)PIPERA | 1-(2-METHOXYPHENYL)PIPERAZINE (\N 38869-49-7
ZINE HN\) i
>~
1-(3- 1-(3- )
231,278 TRIFLUOROMETHYLPHENYL)PIPERAZI | TRIFLUOROMETHYLPHEN TFMPP S 16015-69-3
NE (TFMPP) YL)PIPERAZINE For
O
1-(4-CHLOROPHENYL)PIPERAZINE 1-(4- { ‘f
197,469 (bCPP) CHLOROPHENYL)PIPERAZI pCPP S 38212-33-8
NE 'y
v
A [ ]
181,26 1-(4-FLUOROPHENYL)PIPERAZINE (FPP) | FLUOROPHENYL)PIPERAZI FPP PNy 2252-63-3
NE
'y
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2298-55-7

N
267,107 1,4-DIBENZYLPIPERAZINE (DBZP) 1,4-DIBENZYLPIPERAZINE DBZP @/\O\/@
134,019 1-AMINOINDAN 2,3-dihydro-1H-inden-1-amine 1-Al (jQ 34698-41-4
NHz
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~
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y _ o _43-
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Tl
Cl
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H/N\')
o H
-
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a H
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O o H
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222247 2,3-ETHYLONE ISOMER 1-(1,3-benzod|oxol-4-yl)-2- ethylammoproplophenone \/ 2749504-06-9

(ethylamino)-1-propanone




/9 |
2,3 Q N
194,351 2,3-MDMA Methylenedioxymethylampheta 2,3-MDMA ~ 168968-01-2
mine
276,236 2,3-MDPV 23-Methylenedioxy 2,3-MDPV q‘\g 24622-62-6
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b/
A
226,297 2,4,5-TRIMETHOXYAMPHETAMINE 24.Strimethoxy-o-methyl-——| ) 4 & 1RIMETHOXYAMPHETAMINE o 15995-72-9
benzeneethanamine \O/J\\V
o: i
, - -(2.4-di -2- PN
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o
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154,13 2-FLUOROAMPHETAMINE ben;e%rge;]gzm}’ne 2-FA 1626-69-3
i |
. N
168,247 2-FLUOROMETHAMPHETAMINE (2-FMA) Z;L“nozreon'e\'et%ai';”nff;‘g" 2-FMA @AT ™~ 1780004-19-4
O
(- - N
182,187 2-FLUOROMETHCATHINONE (2-FMC) (melthﬁ:gi%g‘;ﬁgggg_ione 2-FMC @i“\( ” 1346599-37-8
F
[
2-iodo-a-methyl- NH,
262,178 2-IODOAMPHETAMINE A A 2-1A 22080-10-0
H
\
. O .
190,239 2-MAPB N.o-dimethyl-2- 2-MAPB 100389-74-0
benzofuranethanamine
194219 2-MeOMC 1-(2-methoxyphenyl)-2- 2-MeOMC

(methylamino)propan-1-one

/Z—I

No. Description




(o]
152,214 2-METHOXY-2-PHENYLETHYLAMINE 2-methoxy-2- 2-methoxy-2-phenylethanamine NH; 62064-68-0
phenylethanamine
(o]
166,068 2-METHOXYAMPHETAMINE (2-MA) 2-methoxy-o-methyl- 2-MA NH, 72739-03-8
benzeneethanamine
o H
. \
2-METHOXYMETHAMPHETAMINE (2- 2-methoxy-N,a-dimethyl- N
180,322 MeOMA) benzeneethanamine 2-MeOMA 5588-10-3
i
) N a-ethyl-N-methyl- 2-METHYLAMINO-1- N e
164,237 2-METHYLAMINO-1-PHENYLBUTANE At METHYLAMINO. Ej/\i 84952-63-6
o
) ) 2-(methylamino)-1-(2- : Nl 1
178,06 2-METHYLMETHCATHINONE (2-MMC) methylphenyl)-1. propanone 2-MMC 1246815-51-9
1
232,265 2-METHYL-PBP 2-(pyrrolidin-1-yl)-1-(o- 2-METHYL-PBP " No. Description
tolyl)butan-1-one
o
) ) 1-(2-methylphenyl)-2-(1- ) } N 10
218,291 2-METHYL-PPP oyrrolidinyl).1-propanone 2-METHYL-PPP 2749897-10-5
!
) ) (oR,2R)-rel-0-(3,4- °
303,454 34 D'CHLOROMECTTF,:AYP%PHEN'DATE (34 dichlorophenyl)-2- 3,4-CTMP a Wl 214149-42-5
piperidineacetic acid
Cl
o]
ARG o] N
292,246 3,4-DIMETHOXY-ALPHA-PVP 3'4"-Dimethoxy-o- 3,4-DMPV - > 850351-99-4

pyrrolidinopentiophenone




pyrrolidinyl)-1-octanone

2 \
. N
192,081 3,4-DIMETHYLMETHCATHINONE (3,4- 1-(3 4-dimethylphenyl)-2- S DMME ~ 1081772066
DMMC) (methylamino)-1-propanone
o 7
. N
206,146 34-DMEC 1-(3,4-dimethylphenyl)-2- 34-DMEC ~ 2748561-69-3
(ethylamino)propan-1-one
/O
210,063 3.4-DMMA 3,4-dimethoxy-N,a-dimethyl- 3.4-DMMA 70032-18-2
benzeneethanamine ~o AN
-
1-23- o .
208,248 3,4-EDMA dihydrobenzo[b][1,4]dioxin-6- 3,4-EDMA 2748304-41-6
yl)-N-methylpropan-2-amine o
.
1-(2,3-dihydro-1,4- o i 14
222,191 3,4-EDMC benzodioxin-6-yl)-2- 3,4-EDMC ~ 30253-44-2
(methylamino)-1-propanone
’ j
H N
194,025 3,4-MDMA (ECSTAZY) N,a-dimethyl-1,3- 3,4-MDMA © ~ 64057-70-1
benzodioxole-5-ethanamine
8}
i
N
222,051 3,4-MDPA o-methyl-N-propyl-1,3- 3,4-MDPA ° ~ 3,4-MDPA
benzodioxole-5-ethanamine <
(o]
o O
o N
) 1-(1,3-benzodioxol-5-yl)-2-(1- ) P
290,285 3,4-MDPHP oyrolidingl). Lhexanone 3,4-MDPHP <D 24622-61-5
. -0,
276,144 34-METHYLENDIOXYPYROVALERONE | 1(1:3-benzodioxol-5-y1)-2-(1- 3,4-MDPV > 24622-62-6
pyrrolidinyl)-1-pentanone N o
e
[o]
. [o]
318,23 3,4-METHYLENEDIOXY_PV9 1-(1,3-benzodioxol-5-y1)-2-(1- 3,4-METHYLENEDIOXY PV9 < :@M 24646-40-0
° (J




2-(4-chloro-2,5-

396,257 30C-NBOMe dimethoxyphenyl)-N-(3,4,5- 30C-NBOMe 2749391-65-7
trimethoxybenzyl)ethanamine
Br. NH,
214,192 3-BROMOAMPHETAMINE 3-bromo-a-methyl- 3-BA 1210708-61-4
benzeneethanamine
3. Br Me
228,18 3-BROMOMETHAMPHETAMINE BROMOMETHAMPHETAMI 3-BMA 28100-41-6
NE NHCD4
A
o |
~(3-] 2. Br N
244,143 3-BROMOMETHCATHINONE (3-BMC) 1-(3-bromophenyl)-2 3-BMC ~ 676487-42-6
(methylamino)-1-propanone
)
IS
383,161 3-CAF _ 1-(2-fluorophenyl)-1H- 3-CAF ISP 2219324-25-9
indazole-3-carboxylic acid \l«'-\l ~
\];u:\l
8-bromo-2,3,6,7-tetrahydro-a- { )\\ o
298,069 3C-B-FLY methyl-benzo[1,2-b:4,5- 3C-B-FLY t[ ) 178557-19-2
b']difuran-4-ethanamine =Y
€] - NF,
3-chloro-a-methyl-
170,206 3-CHLOROAMPHETAMINE benzeneethanamine 3-CA 35378-15-5
o
i i 1-(3-chlorophenyl)-2- ) ci N o
198,231 3-CHLOROMETHCATHINONE (3-CMC) (methylamino)-1-propanone 3-CMC 1607439-32-6
_H
$
197,249 3-CHLOROPHENYLPIPERAZINE (mCPP) 1-(3-chlorophenyl)-piperazine mCPP d ”J 13078-15-4
] /,D\/‘/\\\‘/-\/NH,.
254,286 3C-p 3,5-dimethoxy-a-methyl-4- 3c-p . /\“/\f 2749897-26-3

propoxy-benzeneethanamine




1-(2,3-dihydro-5-

benzeneethanamine

274,249 3-DESOXY-3,4-MDPV benzofuranyl)-2-(1- 3-DESOXY-3,4-MDPV 2117405-33-9
pyrrolidinyl)-1-pentanone
o H
\
N
192,22 3-ETHYLMETHCATHINONE (3-EMC) (metlh)(/fare;:‘rﬂ?hle?r’gpinOne 3-EMC /\©)\( ™~ 2446466-60-8
) H
|
. F. N
196,262 3-FEC 2-(ethylamino)-1-(3- 3-FEC ~ 2446466-64-2
fluorophenyl)-1-propanone
I
-(3- -2-(1- F N -15-.
222,28 3-FLUORO-ALFA-PPP pi/ r(rilfi:j‘ﬁ;‘:)p_qe_;}’é)p;ngln \ 3-FLUORO-ALFA-PPP \©/K( 1214940-15-4
F NH,
154,134 3-FLUOROAMPHETAMINE ge;';’e%r:eg]ggm’r:e 3-FA \@Ar 1716-59-2
F
168,223 3-FLUOROMETHAMPHETAMINE (3-FMA) 1-(3-fluorophenyl)-N- 3-FMA 1324717-74-9
methylpropan-2-amine /N\
H
Q
F
182,014 3-FLUOROMETHCATHINONE (3-FMC) (melth(ﬁ:gi%gpﬁg”{a"g:i‘one 3-FMC 1346600-40-5
y prop w
n o
7-bromo-3-hydroxy-5-pyridin- Ki‘)”
331,895 3-HYDROXYBROMAZEPAM 2-yl-1,3-dihydro-1,4- 3-HYDROXYBROMAZEPAM o =N 13132735
benzodiazepin-2-one N
g
Lo
5-(2-fluorophenyl)-1,3- on
330,031 3-HYDROXYFLUNITRAZEPAM ‘::H?’S?H3lhidggr’]‘¥oélg‘zim'27 3-HYDROXYFLUNITRAZEPAM o e 67739-71-3
one [N F
Cr
NH,
262,179 3-I0ODOAMPHETAMINE $-iodo--methyl- A m 20110-56-9




2-(ethylamino)-1-(3-

|
N
192,185 3-MEC 3-MEC ~ 2493976-59-1
methylphenyl)-1-propanone
o
-(3- o 0. N.
194,225 3-MeOMC 1-(3-methoxyphenyl)-2 3-MeOMC - ~ 1435933-70-2
(methylamino)propan-1-one
Py NF,
166,07 3-METHOXYAMPHETAMINE (3-MA) 3k;methoxy'“'methy" 3-MA m 35294-10-1
enzeneethanamine
1-[1-(3- o Q
274,19 3-METHOXYPHENCYCLIDINE methoxyphenyl)cyclohexyl]- 3-MeO PCP 72242-03-6
piperidine
o 7
i i 2-(methylamino)-1-(3- ! AN FoL
178,046 3-METHYLMETHCATHINONE (3-MMC) methylphenyl)-1.propanone 3-MMC 1246816-62-5
o (
218,209 3-METHYL-PPP 1-(3-methylphenyl)-2-(1- 3-METHYL-PPP " 2749302-38-1
pyrrolidinyl)-1-propanone
. 4,5-dihydro-4-methyl-5-(4- . @ O
191,255 4,4-DMAR methylphenyl)-2-oxazolamine 4,4-DMAR ( P/ 1445569-01-6
s
o N
_ _ U
275,216 4-AcO-DET 3-[2-(diethylamino)ethyl]-1H- 4-AcO-DET 1135424-15-5
indol-4-ol 4-acetate N
N
\
5 H
//\O 7>\‘7
AL 3-[2-(dimethylamino)ethyl]- AL ya 00,
247,314 4-AcO-DMT L ndoL4 Ol aretate 4-AcO-DMT S \S 2748484-99-1
o "~z
3 Ao v N
2613 4-AcO-MET 3-[2-(ethylmethylamino)ethyl]- 4-ACO-MET 2748591-02-6

1H-indol-4-ol 4-acetate




a-methyl-4-

=
NI

5

176,148 4-APB . 4-APB 286834-82-0
benzofuranethanamine
NH;
178,238 4-APDB 2,3-dihydro-c-methyl-4- 4-APDB 1203342-42-0
benzofuranethanamine
(o]
_ i
288,233 4-BROMO-2,5-DMMA 4-bromo-2,5-dimethoxy-N, o- 4-BROMO-2,5-DMMA [T 155638-80-5
dimethyl-benzeneethanamine N
= NF,
4-bromo-a-methyl-
214,182 4-BROMOAMPHETAMINE benonesthanamine 4-BA m 58400-88-7
Br
Me
228,205 4-BROMOMETHAMPHETAMINE 1-(4-Bromophenyl)-n- 4-BMA 30651-67-3
methylpropan-2-amine NHCD3
Br . T
4-BROMOMETHCATHINONE 1-(4-bromophenyl)-2- ) AN e
243,495 (BREFEDRONE) (methylamino)-1-propanone 4-BMC 135333-27-6
Br NHE
4-chloro-a-ethyl-
184,174 4-CAB bonaastharamine 4-CAB m 23292-08-2
cl
a
) 1-(4-chlorophenyl)-2- ) N o
212,21 4-CEC (ethylamino)-1-propanone 4-CEC 22198-75-0
Cl
o O
) ) } 1-(4-chlorophenyl)-2-(1- ) ) ) N 0.
238,267 4-CHLORO-ALPHA-PPP oyrrolidinyl)L-propanone 4-CHLORO-ALPHA-PPP 28117-79-5
Cl
o]
266,3 4-CHLORO-ALPHA-PVP 1-(4-chlorophenyl)-2-(1- 4-CHLORO-ALPHA-PVP 5881-77-6

pyrrolidinyl)-1-pentanone

O




4-chloro-a-methyl-

N,
170,197 4-CHLOROAMPHETAMINE ponloro g metny- 4CA m 3706-38-5
Cl
o
N
198 4-CHLOROMETHCATHINONE (4-CMC) | - ééfufnﬁ'.ﬂgpgegﬂgaznone 4-CMC Q/J\( o 2319878-22-1
Cl
i
A N
184,235 4-CMA 4-chloro-N, a-dimethyl- 4-CMA ™~ 30572-91-9
benzeneethanamine
Cl
H\NJ
1-(benzofuran-4-yl)-N-
204,264 4-EAPB it 4-EAPB 2514946-32-6
/
0
o ]
. . N.
206,207 4-ETHYL-N,N-DMC 2-(dimethylamino)-1-(4- 4-ETHYL-N,N-DMC ~ 2702382-98-5
ethylphenyl)-1-propanone
o ¥
. N
196,26 4-FEC 2-(ethylamino)-1-(4- 4-FEC ~ 2705473-25-0
fluorophenyl)-1-propanone
. m
o
N
196,234 4-FLUORO BUPHEDRONE (mitr(“)‘ll‘:;?;‘c’f)’hf%ﬂt)aﬁone 4-FBP m >~ 2624137-27-3
F H
i 1-(4-fluorophenyl)-2- i /( = s 2469350-88-5
210,264 4-FLUORO PENTEDRONE (et amin et L one 4-FPD F |Zj
0 E>
-(A- - N -01 -
278,165 4-FLUORO PV8 1-(4-fluorophenyl)-2 4-fluoro a-PHPP 2748485-01-8
(pyrrolidin-1-yl)heptan-1-one
i (4]
292,257 4-FLUORO PV9 1-(4-fluorophenyl)-2-(1- F-0-POP /©/Y\M 2117405-40-8
pyrrolidinyl)-1-octanone . ( j
222,267 4-FLUORO-ALPHA-PPP 1-(4-fluorophenyl)-2-(1- 4fluoro-o-PPP 2748590-18-1

pyrrolidinyl)-1-propanone




4-fluoro-N-a-dimethyl-

168,214 4-FLUOROMETHAMPHETAMINE (4-FMA) - 4-FMA 52063-62-4
benzeneethanamine
182,011 4-FLUOROMETHCATHINONE (4-FMC) 1-(4-fluorophenyl)-2- 4-FMC 7589-35-7
(methylamino)propan-1-one
250,25 4F-PVP 1-(4-fluorophenyl)-2-(1- 4-fluoro-o-PVP 850352-31-7
pyrrolidinyl)-1-pentanone
3-[2-[bis(1-
262,005 4-HYDROXY DiPT methylethyl)amino]ethyl]-1H- 4-OH DIiPT 63065-90-7
indol-4-ol,
8-chloro-6-(2-fluorophenyl)-1-
341,932 4-HYDROXYMIDAZOLAM methyl-4h-imidazo[1,5- 4-HYDROXYMIDAZOLAM 59468-85-8
a][1,4]benzodiazepin-4-ol
262,177 4-I0DOAMPHETAMINE 4-iodo-o-methyl- 41A 21894-58-6
benzeneethanamine
190,254 4-MAPB 1-(benzofuran-4-yl)-N- 4-MAPB No. Description
methylpropan-2-amine
220,297 4-MEAP 2-(ethylamino)-1-(4- 4-MEAP 18297-05-7
methylphenyl)-1-pentanone
262,212 4-MEO-ALPHA-PVP 1-(4-methoxyphenyl)-2-(1- 4-MeO--PVP 5537-19-9
pyrrolidinyl)-1-pentanone
248,282 4-MeOPBP L-methoxyphenyl)-2- 4-MeOPBP 2749807-35-4
(pyrrolidin-1-yl)butan-1-one
1-[1-(4-
274,176 4-METHOXY PHENCYCLIDINE methoxyphenyl)cyclohexyl]- 4-MeO PCP 2185-93-5

piperidine,




1-(4-methoxyphenyl)-2-

2749302-60-9

methylphenyl)-1-propanone

o O
N
290,295 4-METHOXY PV8 (oyrrolidin-1oylheptan.1.one 4-MeO PV8 /@/KL/\/
\O
[¢]
304,286 4-METHOXY PV9 1-(4-methoxyphenyl)-2- 4-MeO PV 2748590-60-3
(pyrrolidin-1-yl)octan-1-one ~o :N:
i
4-METHOXYMETHAMPHETAMINE 4-methoxy-N,o-dimethyl- Nl 3398-68-3
180,289 . PMMA
(PMMA) benzeneethanamine
\O
o
2-(methylamino)-1 ™~
206,274 4-METHYL PENTEDRONE -(methylamino)-1-(p- 4-MPD 1373918-61-6
tolyl)pentan-1-one
-
Q |
20611 4-METHYL-ALPHA- 2-(ethylamino)-1-(4- 4-METHYL-ALPHA- N~ 18268.19.4
' ETHYLAMINOBUTIOPHENONE methylphenyl)-1-butanone ETHYLAMINOBUTIOPHENONE
NH;
150,227 4-METHYLAMPHETAMINE o.4-dimethyl- 4-MA 41632-56-8
benzeneethanamine
NH2
(]
164,232 4-METHYLCATHINONE 2-Amino-1-(4-methylphenyl)- 4-METHYLCATHINONE 31952-47-3
1-propanone
i
. N
164.25 4-METHYLMETHAMPHETAMINE (4- N.a.4-trimethyl- LMMA ~ 161697-16.1
MMA) benzeneethanamine
o
. N
178,066 4-METHYLMETHCATHINONE (4-MMC) 2-(methylamino)-1-(4- 4-MMC m ~ 1189726-22-4




o]
. . N
192,249 4-METHYL-N,N-DMC 2-(dimethylamino)-1-(4- 4-METHYL-N,N-DMC ~ 1448845-14-4
methylphenyl)-1-propanone
0 |
N
) N 2-(dimethylamino)-1-(4- 4-METHYL-N- ~ 02
206,209 4-METHYL-N-METHYLBUPHEDRONE methylohenyl)-1. butanone METHYLBUPHEDRONE 2748589-93-5
o 7
N
4-METHYL-N- 2-(methylamino)-1-(p- . 2168553-84-0
220,281 METHYLHEXANOPHENONE tolyl)hexan-1-one, 4"-Methylhexedrone
: )
_(A- _2.(1- N
232,31 4-METHYL-PBP 1-(4-methylphenyl)-2-(1 4-METHYL-PBP 1214-15-9
pyrrolidinyl)-1-butanone
(o]
D
260,347 4-METHYL-PHP 2-(pyrrolidin-1-yl)-1-(p- PV4 1391052-36-0
tolyl)hexan-1-one
NH,
203,04 4-METHYL-0-ETHYLTRYPTAMINE a-ethyl-4-methyl-1H-indole-3- 4-methyl-a-ET 28289-30-7
ethanamine N
N
\
H
NH2
176,082 5-APB o-methyl-5- 5-APB 4 286834-80-8
benzofuranethanamine
o
NH,
178,29 5-APDB 2,3-dihydro-c-methyl-5- 5-APDB 152623-94-4
benzofuranethanamine o
NF,
176,173 5-APDI 2,3-dihydro-o-methyl-1H- 5-APDI 152623-95-5
indene-5-ethanamine




365,216

5-CHLORO AB-PINACA

N-[(1S)-1-(aminocarbonyl)-2-
methylpropyl]-1-(5-
chloropentyl)-1H-indazole-3-
carboxamide

5-chloro ABP

1801552-02-2

391,226

5-CHLORO-NNEI

1-(5-chloropentyl)-N-1-
naphthalenyl-1H-indole-3-
carboxamide

5-CHLORO-NNEI

1800101-23-8

204,961

5-EAPB

N-ethyl-a-methyl-5-
benzofuranethanamine

5-EAPB

1823776-22-2

348,07

5F-ABICA

N-[(1S)-1-(aminocarbonyl)-2-
methylpropyl]-1-(5-
fluoropentyl)-1H-indole-3-
carboxamide

5F-ABICA

1801338-26-0

349,193

5F-AB-PINACA

N-[(1S)-1-(aminocarbonyl)-2-
methylpropyl]-1-(5-
fluoropentyl)-1H-indazole-3-
carboxamide

5F-AB-PINACA

1800101-60-3

378,193

5F-ADB (5F-MDMB-PINACA)

N-[[1-(5-fluoropentyl)-1H-
indazol-3-yl]carbonyl]-3-
methyl-D-valine, methyl ester

5F-ADB

1715016-75-3




N-[[1-(5-fluoropentyl)-1H-

364,092 5F-AMB (5F-AMB-PINACA) indazol-3-yl]carbonyl]-L- 5F-AMB ° \N/ T 1801552-03-3
valine, methyl ester Q
H/N\I/'ko/
N
1-(5-fluoropentyl)-N- o - .
. TN T
383,14 5F-APICA (STS-135) tricyclo[3.3.1.13,7]dec-1-yl- STS-135 1354631-26-7
1H-indole-3-carboxamide W @
N-((3s,5s,7s)-adamantan-1-yl)- o - N .
T TN T
384,207 5F-APINACA (AKB-48-5F) 1-(5-fluoropentyl)-1H- 5F-APINACA N 1400742-13-3
indazole-3-carboxamide G @
[1-(5-fluoropentyl)-1H-indol-3- o S M
368,294 5-F-JWH-018 ADAMANTYL ANALOG yl]tricyclo[3.3.1.13,7]dec-1-yl- AM2201 adamantyl analog 1364933-62-9
methanone
1-(5-fluoropentyl)-N-
375,043 5-FLUORO MN-24 (5-FLUORO NNEI) (naphthalen-1-yl)-1H-indole-3- 5-FLUORO MN-24 1445580-60-8
carboxamide
1-(5-fluoropentyl)-N-8-
377,255 5-FLUORO THJ quinolinyl-1H-indazole-3- 5-FLUORO THJ 2180934-72-7

carboxamide




363,254

5-FLUORO-2-ADB-PINACA_ISOMER_2

N-(1-amino-3S-methyl-1-
oxopentan-2S-yl)-2-(5-
fluoropentyl)-2H-indazole-3-
carboxamide

5-FLUORO-2-ADB-
PINACA_ISOMER_2

2365471-68-5

367,233

5-FLUORO-CUMYL-PICA

1-(5-fluoropentyl)-N-(1-
methyl-1-phenylethyl)-1H-
indole-3-carboxamide

SGT-67

1400742-18-8

376,497

5-FLUORO-MN-18

1-(5-fluoropentyl)-N-1-
naphthalenyl-1H-indazole-3-
carboxamide

5-FLUORO-MN-18

1445581-91-8

376,066

5-FLUORO-MN-21 (5-FLUORO-PCN)

1-(5-Fluoropentyl)-N-
(naphthalen-1-yl)-1H-
pyrrolo(3,2-C)pyridine-3-
carboxamide

5-FLURO-PCN

325373-36-9

339,222

5-FLUORO-SDB-006

1-(5-fluoropentyl)-N-
(phenylmethyl)-1H-indole-3-
carboxamide

5-FLUORO-SDB-006

1776086-02-2

378,028

5F-NPB-22

1-(5-fluoropentyl)-1H-
Indazole-3-carboxylic acid, 8-
quinolinyl ester

5F-NPB-22

1445579-79-2

377,092

5F-PB-22

1-(5-fluoropentyl)-8-quinolinyl
ester-1H-indole-3-carboxylic
acid

5F-PB-22

1400742-41-7




[1-(5-fluoropentyl)-1H-indol-3-

311,223 5-F-PENTYL-3-PYRIDINOYLINDOLE S 5-F-PENTYL-3-PYRIDINOYLINDOLE NOCAS_1018128
yl]-3-pyridinyl-methanone
1-(5-fluoropentyl)-1H- A~
377,212 5F-SDB-005 indazole-3-carboxylic acid, 1- 5F-SDB-005 2185863-14-1
naphthalenyl ester
205,058 5-HYDROXY DMT 3-[2-(dimethylamino)ethyl]- 5-OH DMT o 55206-22-9
1H-indol-5-ol A\
N
NH,
a-methyl-1H-indole-5- 4
175,275 5-IT X 5-1T 3784-30-3
ethanamine N
N,a-dimethyl-5- N
190,252 5-MAPB benzofuranethanamine 5-MAPB / 1823925-53-6
0
_di . _di _E. N
192,202 5-MAPDB 2,3-dihydro-N a-dimethyl-5 5-MAPDB ~ 2748590-04-5
benzofuranethanamine
O
a-ethyl-5-methoxy-1H-indole- 0
219,295 5-MeO-ALPHA-ET 3-ethanamine 5-MeO-a-ET A\ 4765-10-0
N
271,063 5-MeO-DALT 5-methoxy-N,N-di-2-propen-1- 5-MeO-DALT 928822-98-4

yl-1H-indole-3-ethanamine




5-methoxy-a-methyl-1H-

NH;

205,05 5-METHOXY AMT . . 5-MeO AMT AN 1137-04-8
indole-3-ethanamine
N\
al
5-methoxy-N,N-bis(1- N
275,078 5-METHOXY DiPT methylethyl)-1H-indole-3- 5-MeO DiPT 4021-34-5
ethanamine
- _/Ni
219,968 5-METHOXY DMT 5-methoxy-N,N-dimethyl-1H- 5-MeO DMT o - 1019-45-0
indole-3-ethanamine \©: R
-
H
1-(7-methoxy-1,3-benzodioxol- © .
238,277 5-METHOXY METHYLONE 5-yl)-2-(methylamino)-1- 5-METHOXY METHYLONE < 2702151-27-5
propanone °
5-methoxy-N-methyl-N-(1-
247,988 5-METHOXY MiPT methylethyl)-1H-Indole-3- 5-MeO MiPT 96096-55-8
ethanamine
o . N,
176,049 6-APB a-methyl-6- 6-APB 286834-84-2
benzofuranethanamine N
NH,
178,157 6-APDB 23-dihydro-a-methyl-6- 6-APDB 1281872-58-9
benzofuranethanamine
H
1-(6- P o
272,17 6-BROMO-MDMA bromobenzo[d][1,3]dioxol-5- 6-BROMO-MDMA > No. Description
yl)-N-methylpropan-2-amine . o
H
1-(6- o he
228,238 6-CHLORO-MDMA chlorobenzo[d][1,3]dioxol-5- 6-CHLORO-MDMA < 319920-71-3
yl)-N-methylpropan-2-amine o o
i
N
204,15 6-EAPB N-ethyl-o-methyl-6- 6-EAPB ~ 1823318-37-1

benzofuranethanamine




175,258

6-IT

a-methyl-1H-indole-6-

! 6-IT " " 21005-63-0
ethanamine N
(50,60)-7,8-didehydro-4,5-
328,01 6-MAM epoxy-17-methyl-morphinan- 6-MAM 2784-73-8
3,6-diol 6-acetate
i
; N
190,239 6-MAPB N.u-dimethyl-6- 6-MAPB ° ™~ 2731011-08-6
benzofuranethanamine
\
7-amino-5-(2-chlorophenyl)-
286,241 7-AMINOCLONAZEPAM 1,3-dihydro-2H-1,4- 7-AMINOCLONAZEPAM 4959-17-5
benzodiazepin-2-one
0: \
7-Amino-5-(o-fluorophenyl)- 7- NN 894-76-8
270,396 7-AMINODESMETHYLFLUNITRAZEPAM 1,3-dihydro-2H-1,4- AMINODESMETHYLFLUNITRAZEPA
benzodiazepin-2-one M O O
F
NH,
T
7-amino-5-(2-fluorophenyl)- /(: )
283,767 7-AMINOFLUNITRAZEPAM 1,3-dihydro-1-methyl-2H-1,4- 7-AMINOFLUNITRAZEPAM I ",.w 34084-50-9
benzodiazepin-2-one /’\/
it (
N
[e]
3 . HN N
252,005 7-AMINONITRAZEPAM 7-amino-5-pheny!-1,3-dihydro- 7-AMINONITRAZEPAM 4928-02-3

1,4-benzodiazepin-2-one




176,239

7-APB

a-methyl-7-
benzofuranethanamine

7-APB

286834-86-4

178,233

7-APDB

2,3-dihydro-a-methyl-7-
benzofuranethanamine

7-APDB

No. Description

355,053

A-796260

[1-[2-(4-morpholinyl)ethyl]-
1H-indol-3-yl1](2,2,3,3-
tetramethylcyclopropyl)-
methanone

A-796260

895155-26-7

340,308

A-834735

[1-[(tetrahydro-2H-pyran-4-
yl)methyl]-1H-indol-3-
yl](2,2,3,3-
tetramethylcyclopropyl)-
methanone

A-834735

895155-57-4

311,15

A-836339

[N(Z)]-N-[3-(2-methoxyethyl)-
4,5-dimethyl-2(3H)-
thiazolylidene]-2,2,3,3-
tetramethyl-
cyclopropanecarboxamide

A-836339

959746-77-1

350,211

AB-001

(1s,3s)-adamantan-1-yl(1-
pentyl-1H-indol-3-
yl)methanone

AB-001

1345973-49-0

352,92

AB005

[1-[(1-methyl-2-
piperidinyl)methyl]-1H-indol-
3-y1]1(2,2,3,3-
tetramethylcyclopropyl)-
methanone

AB005

895155-25-6

357,16

AB-CHMINACA

N-[(1S)-1-(aminocarbonyl)-2-
methylpropyl]-1-
(cyclohexylmethyl)-1H-
indazole-3-carboxamide

AB-CHMINACA

1185887-21-1




N-[(1S)-1-(aminocarbonyl)-2-
methylpropyl]-1-[(4-

369,13 AB-FUBINACA AB-FUBINACA - \@/ 1185282-01-2
fluorophenyl)methyl]-1H-
indazole-3-carboxamide .
2
N-[(1S)-1-(aminocarbonyl)-2-
AB-FUBINACA 2-FLUOROBENZYL methylpropyl]-1-[(2- AB-FUBINACA 2-FLUOROBENZYL o N M A
369,269 ISOMER fluorophenyl)methyl]-1H- ISOMER g 1185282-16-9
H : F
indazole-3-carboxamide H/N\I/U\NH,
P
N-[(1S)-1-(aminocarbonyl)-2- 1185282-19-2
369241 AB-FUBINACA 3-FLUOROBENZYL methylpropyl]-1-[(3- AB-FUBINACA 3-FLUOROBENZYL oy A M .
' ISOMER fluorophenyl)methyl]-1H- ISOMER o
indazole-3-carboxamide H/”\/KNHZ
(S)-N-(1-amino-3-methyl-1- -’
331,065 AB-PINACA oxobutan-2-yl)-1-pentyl-1H- AB-PINACA © N TSN 1445752-09-9
indazole-3-carboxamide i
H/rw,
.
N-[1-(aminocarbonyl)-2,2- - N\/@/
382,972 ADB-FUBINACA dimethylpropyl]-1-{(4- ADB-FUBINACA ° no 1445583-51-6
fluorophenyl)methyl]-1H- I 0
indazole-3-carboxamide H/rNHZ
N-[1-(aminocarbonyl)-2,2-
345,052 ADB-PINACA dimethylpropyl]-1-pentyl-1H- ADB-PINACA 1633766-73-0

indazole-3-carboxamide

o

OZ/

N

z

| %

T
AY
z]:
=z




N-(1-amino-2,3-dimethyl-1-

N,

345,335 ADB-PINACA ISOMER_1 oxobutan-2-yl)-1-pentyl-1H- ADB-PINACA ISOMER_1 Oy, No. Description
indazole-3-carboxamide /.f\
H NH,
N-((2S,3S)-1-amino-3-methyl- '
345,304 ADB-PINACA ISOMER_2 1-oxopentan-2-yl)-1-pentyl- ADB-PINACA ISOMER_2 o W TN No. Description
1H-indazole-3-carboxamide W
H’ NH,
(S)-N-(1-amino-1-oxohexan-2- “ N
345,292 ADB-PINACA ISOMER_3 yl)-1-pentyl-1H-indazole-3- ADB-PINACA ISOMER_3 ° W TSN No. Description
carboxamide i
H/N\I/KNHE
'\A
(S)-N-(1-amino-4-methyl-1- o S S
345,305 ADB-PINACA ISOMER_4 oxopentan-2-yl)-1-pentyl-1H- ADB-PINACA ISOMER_4 o No. Description
indazole-3-carboxamide H/”\I/J\,%
3,4-dichloro-N-[[1- . N
329,174 AH-7921 (dimethylamino)cyclohexyl]me AH-7921 ﬁ? 55154-30-8
thyl]-benzamide . "
1-[(4-fluorophenyl)methyl]-N- ' \/@
404,265 AKB48_N-(4-FLUOROBENZYL)_ANALOG | tricyclo[3.3.1.137]dec-1-yl-1H- AFB-48 2180933-90-6
indazole-3-carboxamide
=
r\u
206,323 ALPHA-ETHYLAMINOPENTIOPHENONE | 2 (éthylamino)-1-phenyl-1- ALFA- 18268-16-1

pentanone

ETHYLAMINOPENTIOPHENONE




ALPHA-

1-phenyl-2-(propylamino)-1-

ALFA-

N
‘\-\/\\\
220,315 PROPYLAMINOPENTIOPHENONE pentanone PROPYLAMINOPENTIOPHENONE 18268-15-0
P T,
3,5-dimethoxy-4-(2-propen-1- e 2n.
238,321 ALLYLESCALINE Toxy)-bensencethanaming ALLYLESCALINE RN 39201-76-8
0
[s]
Nl
206.291 ALPHA- 2-(dimethylamino)-1-phenyl-1- ALPHA- 2168229-67-0
' DIMETHYLAMINOPENTIOPHENONE pentanone DIMETHYLAMINOPENTIOPHENONE
o
. N
ALPHA- 2-(ethylamino)-1-phenyl-1- ALPHA-
220,312 ETHYLAMINOHEXANOPHENONE hexanone ETHYLAMINOHEXANOPHENONE 18410-62-3
NH,
188,767 ALPHA-ETHYLTRYPTAMINE o-ethyl-1H-indole-3- a-ET N 2235-90-7
ethanamine
N
\
H
HO
\.,_,</“\ﬁ
8-chloro-6-(2-fluorophenyl)- (N —
) 4H-imidazo[1,5- ) V2R | 0N
341,989 ALPHA-HYDROXYMIDAZOLAM al[L.4benzodiazepine-1- ALPHA-HYDROXYMIDAZOLAM - o 59468-90-5
methanol o - r
o
175,029 ALPHA-METHYLTRYPTAMINE alpha-Methyl-1H-indole-3- ALPHA-METHYLTRYPTAMINE 299-26-3

ethanamine



https://www.ncbi.nlm.nih.gov/pcsubstance/?term=%22alpha-Methyl-1H-indole-3-ethanamine%22%5bCompleteSynonym%5d%20AND%209287%5bStandardizedCID%5d
https://www.ncbi.nlm.nih.gov/pcsubstance/?term=%22alpha-Methyl-1H-indole-3-ethanamine%22%5bCompleteSynonym%5d%20AND%209287%5bStandardizedCID%5d

1-phenyl-2-(1-pyrrolidinyl)-1-

246,318 ALPHA-PHP a-PHP 13415-59-3
hexanone ~ xl
o [s]
19437-20-8
) 2-(1-oxo-1-phenylpropan-2- ALPHA- @? 42_@
280,193 ALPHA-PHTALIMIDOPROPIOPHENONE yDisoindole-1,3-dione PHTALIMIDOPROPIOPHENONE
P N
232,204 ALPHA-PIPBP l'phe”y"zb'(l'p'pe“d'”y')'l' a-PipBP 92728-82-0
utanone
) 1-phenyl-2-(1-pyrrolidinyl)-1- } /Lr(@ e
204,261 ALPHA-PPP ropanone a-PPP :N T 92040-10-3
[¢]
. 5485-65-4
232,243 ALPHA-PVP 1-phenyl-2-(1-pyrrolidinyl)-1- T @)Yv
pentanone j i
o [
M
.y S-.
238,017 ALPHA-PVT 2-(1-pyrrolidinyl)-1-(2- wPVT | 2748622-52-6
thienyl)-1-pentanone S w
o [
224,19 ALPHA-PYRROLIDINOBUTHIOPHENONE | Phenyl-2-(L-pyrrolidinyl)-1- a-PBP ) 13415-54-8

butanone




309,934

ALPRAZOLAM

8-chloro-1-methyl-6-phenyl-
4H-[1,2,4]triazolo[4,3-
a][1,4]benzodiazepine

ALPRAZOLAM

28981-97-7

383,315

AM1220

[1-[(1-methyl-2-
piperidinyl)methyl]-1H-indol-
3-yl]-1-naphthalenyl-
methanone

AM1220

137642-54-7

391,166

AM-1248

[1-[(1-methyl-2-
piperidinyl)methyl]-1H-indol-
3-yl]tricyclo[3.3.1.13,7]dec-1-

yl-methanone

AM-1248

335160-66-2

360,031

AM-2201

[1-(5-fluoropentyl)-1H-indol-3-
yl]-1-naphthalenyl-methanone

AM-2201

335161-24-5

376,237

AM?2201 8-QUINOLINYL CARBOXAMIDE

1-(5-fluoropentyl)-N-8-
quinolinyl-1H-indole-3-
carboxamide

AM2201 8-QUINOLINYL
CARBOXAMIDE

2365471-42-5

361,184

AM2201 BENZIMIDAZOLE ANALOG

[1-(5-
fluoropentyl)benzimidazol-2-
yl]-naphthalen-1-ylmethanone

FUBIMINA

1984789-90-3

353,245

AM2232

3-(1-naphthalenylcarbonyl)-
1H-Indole-1-pentanenitrile

AM2232

335161-19-8




3-(10,11-dihydro-5H-
dibenzo[a,d]cyclohepten-5-

278,073 AMITRIPTYLINE ylidene)-N,N-dimethyl-1- AMITRIPTYLINE 549-18-8
propanamine

136,03 AMPHETAMINE a-methyl-benzeneethanamine AMPHETAMINE 2706-50-5

4-[2-hydroxy-3-[(1-
267,122 ATENOLOL methylethyl)amino]propoxy]- ATENOLOL 29122-68-7

benzeneacetamide
6-chloro-N2-ethyl-N4-(1-
216,245 ATRAZINE methylethyl)-1,3,5-triazine-2,4- ATRAZINE 1912-24-9
diamine
a,a-diphenyl-4-
268,279 AZACYCLONOL piperidinemethanol AZACYCLONOL 115-46-8
1-(cyclohexylmethyl)-1H-
385,123 BB-22 indole-3-carboxylic acid, 8- BB-22 1400742-42-8
quinolinyl ester
194,03 BDB o-ethyl-1,3-benzodioxole-5- BDB 42542-07-4
ethanamine

1-(1-benzo[b]thien-2- AL
300,293 BENOCYCLIDINE yicyclohexyl)-piperidine BCP 112726-66-6

1-(4-methylphenyl)-2-
254,273 BENZEDRONE [(phenylmethyl)amino]-1- 4-MBC 1797979-43-1

propanone




94-09-7

BENZOCAINE

4-amino-benzoic acid, ethyl
ester

BENZOCAINE

166,03
(1R,2R,3S,5S)-3-(benzoyloxy)-
290,034 BENZOYLECGONINE _ 8-methyl-8- BENZOYLECGONINE 519-09-5
azabicyclo[3.2.1]octane-2-
carboxylic acid
N,N-dimethyl-3-[[1-
310,213 BENZYDAMINE (phenylmethyl)-1H-indazol-3- BENZYDAMINE @\/ 642-72-8
ylJoxy]-1-propanamine N
274,896 bk-2C-B 2-amino-1-(4-bromo-2,5- bk-2C-B 2303508-66-7
dimethoxyphenyl)-ethanone
194,195 bk-MDA 3,4-Methylenedioxycathinone bk-MDA 80535-73-5
136,133 BMPEA B-methyl-benzeneethanamine BMPEA 20388-87-8
8-bromo-a-methyl-benzo[1,2-
293,977 BROMO-DRAGON-FLY b:4,5-b]difuran-4-ethanamine BROMO-DRAGON-FLY 219986-78-4
aS,5a,70)-17-
(cyclopropylmethyl)-o-(1,1-
dimethylethyl)-4,5-epoxy- o1
468,189 BUPRENORPHINE 18,19-dihydro-3-hydroxy-6- BUPRENORPHINE 53152-21-9
methoxy-a-methyl-6,14-
ethenomorphinan-7-methanol
31677-93-7

239,672

BUPROPION

1-(3-chlorophenyl)-2-[(1,1-
dimethylethyl)amino]-1-
propanone

BUPROPION




1-(1,3-benzodioxol-5-yl)-2-

222,185 BUTYLONE (bk-MBDB) : bk-MBDB 17763-12-1

(methylamino)-1-butanone

| 0
b

- -3- - N -19-

202,289 CAMFETAMINE N-Methyl 32f’ar:§?gg”°rb°ma” CAMFETAMINE ’ 92499-19-9
2-[1R-3-methyl-6R-(1- OH
315,323 CANNABIDIOL methylethenyl)-2-cyclohexen- CBD 13956-29-1
1-yl]-5-pentyl-1,3-benzenediol ; o
4 HO'

5H-Dibenzo[b,flazepine-5- O O e

237,209 CARBAMAZEPINE carboxamide CARBAMAZEPINE )N\ 298-46-4
O NH;
OH
-[(1S)-1-ami ) : NH
152,256 CATHINE o-[(15)-1-aminoethyl] (+)-Norpseudoephedrine 2 492-39-7
benzenemethanol
N 71031-15-7

25)-2-amino-L-phenyl oA

150,03 CATHINONE (@)- amine Penypropan- CATHINONE
P
DaCVal

369.1 CB-13 1-naphthalenyl[4-(pentylox)-1- CRA-13 <, \—/ \—/ 432047-72-8

naphthalenyl]-methanone




naphthalen-1-yl 1-pentyl-1H-

358,214 CBL-018 . CBL-018 2365471-54-9
indole-3-carboxylate ° O
(4-chloro-1-naphthalenyl)[1-(5- 0 AR M
394,203 Cl2201 fluoropentyl)-1H-indol-3-yl]- Cl2201 1391486-12-6
methanone OO
o
//'\/N“/\
-Chloro-1-methyl-5-phenyl- ) e
301,995 CLOBAZAM 1H-1,5-benzodiazepine- CLOBAZAM oS 22316-47-8
2,4(3H,5H)-dione {°
N
2,
3-chloro-10,11-dihydro-N,N- ! /ﬂn/\
dimethyl-5H- o ]
315,043 CLOMIPRAMINE . . CLOMIPRAMINE .. 17321-77-6
dibenz[b,f]azepine-5- -
propanamine L
o
|
llx_{/o
5-(2-chlorophenyl)-1,3- i | ) 1622-61-3
316,097 CLONAZEPAM dihydro-7-nitro-2H-1,4- CLO ON =
iazenin-2- /
benzodiazepin-2-one r 5\‘/5‘
N
Q,
(1R,2R,3S,5S)-3-(benzoyloxy)- ©
318,094 COCAETHYLENE 8-methyl-8- COCAETHYLENE 529-38-4

azabicyclo[3.2.1]octane-2-
carboxylic acid




(1R,2R,3S,5S)-3-(benzoyloxy)-
8-(methyl)-8-

/
1o}
304,198 COCAINE azabicyclo[3.2. 1]octane-2- COCAINE " Oﬁ 50-36-2
carboxylic acid
H o]
(50,60)-7,8-didehydro-4,5-
300,058 CODEINE epoxy-3-methoxy-17-methyl- CODEINE 76-57-3
morphinan-6-ol
N-(1-methyl-1-phenylethyl)-1- DT/ N
349,217 CUMYL-PICA pentyl-1H-indole-3- CUMYL-PICA A/ 1400742-32-6
carboxamide T
C
~
-diphenyl-2R- b l] o
254,299 D2PM a.a-dipheny D2PM woo T 172152-19-1
pyrrolidinemethanol M #_J\___.q ¥
k o
/’—f
7-Chloro-5-phenyl-1,3- O-N* NH
286,956 DEMOXEPAM dihydro-2H-1,4-benzodiazepin- DEMOXEPAM = 963-39-3
2-one 4-Oxide = |
L =
Cl
i
0, N =
7-chloro-5-(2-fluorophenyl)- z/ -
289,917 DESALKYLFLURAZEPAM 1,3-dihydro-2H-1,4- DESALKYLFLURAZEPAM N . 2886-65-9
benzodiazepin-2-one
AN
s
2-ethyl-9-methyl-4-phenyl-6H-
310,255 DESCHLOROETIZOLAM thieno[3,2-f][1,2,4]triazolo[4,3- DESCHLOROETIZOLAM 40054-73-7

a][1,4]diazepine




\4.’“\
Nr_i‘/N
S~
) ino)-2- ] | g 4551-92-2
218,287 DESCHLORO-N-ETHYL-KETAMINE 2-(ethylamino)-2-phenyl O-PCE /—&K,N
cyclohexanone, T
.
N
267,085 DESIPRAMINE 5-[3-(Methylamino)propyl]- DESIPRAMINE ) 50-47-5
5H-dibenz[b,flazepine .
L
\(N
DESMETHYLDIAZEPAM 7-chloro-1,3-dihydro-5-phenyl- (/ A
271,978 (NORDIAZEPAM) 2H-1,4-benzodiazepin-2-one NORDIAZEPAM o 1088-11-5
T o
5-(2-fluorophenyl)-1,3- \/\ | ‘4§
299,977 DESMETHYLFLUNITRAZEPAM dihydro-7-nitro-2H-1,4- DESMETHYLFLUNITRAZEPAM on = 2558-30-7
benzodiazepin-2-one P"" .
N
N
H
272,254 DESOMORPHINE 4,50-epoxy-17-methyl- DESOMORPHINE 427-00-9
morphinan-3-ol
HO o _H
II.I-I-' .\‘,
H I\.\'.'-II
238,301 DESOXY-D2PM 2-(diphenylmethyl)-pyrrolidine DESOXY-D2PM rI \ 188398-87-0
LETY,
;‘I‘ it f
252,331 DESOXYPIPRADROL (2-DPMP) 2-(diphenylmethyl)-piperidine 2-DPMP LI: l 5807-81-8




(90,13a,140)-3-methoxy-17-

272,289 DEXTROMETHORPHAN - DXM 125-71-3
methyl-morphinan
7-chloro-1,3-dihydro-1-methyl- O P N;
285,397 DIAZEPAM 5-phenyl-2H-1,4- DIAZEPAM 439-14-5
benzodiazepin-2-one a
| o
hl (2-chlorophenyl) //A\I\/NH\(‘
7-chloro-5-(2-chlorophenyl)- / ra
320,306 DICLAZEPAM 1,3-dihydro-1-methyl-2H-1,4- DICLAZEPAM o S 2894-68-0
benzodiazepin-2-one .‘".;{)\\fm
I\7I
4-(3,4-dichlorophenyl)-1,2,3,4-
322,115 DICLOFENSINE tetrahydro-7-methoxy-2- Ro 8-4650 T 34041-84-4
methyl-isoquinoline 1 1.
2-(diethylamino)-1-phenyl-1- DIETHYLCATHINONE an.
206,061 DIETHYLCATHINONE (AMFEPRAMONE) propanone (AMFEPRAMONE) 134-80-5
302,062 DIHYDROCODEINE 4,5a-epoxy-3-methoxy-17- DIHYDROCODEINE 125-28-0
methyl-morphinan-6a-ol
3-(diethylamino)-2,2-dimethyl-
279,175 DIMETHOCAINE 1-(4-aminobenzoate)-1- DIMETHOCAINE 553-63-9
propanol
HyM
o |
222,209 DIMETHYLONE (bk-MDDMA) 1-(1,3-benzodioxol-5-yl)-2- bk-MDDMA 109367-07-9

(dimethylamino)-1-propanone




2-(diphenylmethoxy)-N,N- 147-24-0
256,071 DIPHENHYDRAMINE dimethyl-ethanamine DPH [/::\: A
PRy
T L
| ]
266,099 DIPHENIDINE 1-(1,2-diphenylethyl)- DEP [ 28383-15-5
piperidine ot
9
N/<
244,801 DIPT N,N-bis(1-methylethyl)-1H- DiPT 14780-24-6
indole-3-ethanamine N
N
\
H
o H
. ’O-\‘\-\ /r-::_:\.\ - - ""‘\vf
266,292 DL-4662 1-(3,4-dimethoxyphenyl)-2- DL-4662 | T 1674389-55-9
(ethylamino)pentan-1-one -~
o T
o
322,068 DOl 4-iodo-2,5-dimethoxy-a- DOl o] ] 42203-78-1
methyl-benzeneethanamine L
I e
L
(32)-3-(6H- N
benzo[c][1]benzothiepin-11- r = ° o
296,089 DOTHIEPIN ylidene)-N,N-dimethylpropan- DOTHIEPIN AR 113-53-1
1-amine S AN )




279,918

DOXEPIN

3-(dibenz[b,e]oxepin-11(6H)-
ylidene)-N,N-dimethyl-1-
propanamine

DOXEPIN

1229-29-4

271,067

DOXYLAMINE

N,N-dimethyl-2-[1-phenyl-1-
2
pyridinyl)ethoxy]monoethanam
ine

NSC 74772

469-21-6

388,297

EAM-2201

(4-ethyl-1-naphthalenyl)[1-(5-
fluoropentyl)-1H-indol-3-yl]-
methanone

EAM-2201

1364933-60-7

278,507

EDDP

5-ethyl-3,4-dihydro-1,2-
dimethyl-4,4-diphenyl-2H-
pyrrolium

EDDP

31161-17-8

410,225

EG-2201

[9-(5-fluoropentyl)-9H-
carbazol-3-yl]-1-naphthalenyl-
methanone

EG-2201

2365471-72-1

326,4

ERGOMETRINE

(6aR,9R)-N-[(2S)-1-
hydroxypropan-2-yl]-7-methyl-
6,6a,8,9-tetrahydro-4H-
indolo[4,3-fg]quinoline-9-
carboxamide

ERGOMETRINE

60-79-7




8-chloro-6-phenyl-4H-

295,921 ESTAZOLAM [1,2,4]triazolo[4,3- ESTAZOLAM 29975-16-4
a][1,4]benzodiazepine '/a\
LI
N\Y
3-(2-ethylphenyl)-2-methyl- @;(“ oc
264,918 ETAQUALONE 4(3H)-quinazolinone ETAQUALONE T r\© 7432-25-9
2-(Ethylamino)-1- " u
180,064 ETHCATHINONE METABOLITE phenylpropan-1-ol ETHCATHINONE METABOLITE N 63401-08-1
P
= - i -9~ == o P ,’N'H
222,228 ETHYLONE (bk-MDEA) 1-(1,3-benzodioxol-5-yl)-2 MDEC P St 1454266-19-3
(ethylamino)-1-propanone ¢ ﬂ j Y
e
aR,2R)-rel-a-phenyl-2- e |
248,328 ETHYLPHENIDATE piperidineacetic acid, ethyl ETHYLPHENIDATE T k| 214149-46-9
ester o L,
| L
\ﬁ’l‘{
"~
4-(2-chlorophenyl)-2-ethyl-9- s ‘ “‘S
343,91 ETIZOLAM ";]e[tfé"f]ﬁlgz";gc[’ﬁz ETIZOLAM M 40054-69-1
a][1,4]diazepine I o
L
0
4 '.I jj?‘ I
- i -4-y|)-2- e, e Me -
236,294 EUTYLONE (bk-EBDB) 1-(benzo[d](1,3]dioxol-4-y1)-2 bk-EBDB AT T 17764-18-0
(ethylamino)butan-1-one | I
‘H;';': T
- .
= LT
1-[(4-fluorophenyl)methyl]- 0 MR
396,194 FDU-PB-22 1H-indole-3-carboxylic acid, 1- FDU-PB-22 1883284-94-3

naphthalenyl ester




232,018

FENFLURAMINE

N-ethyl-a-methyl-3-
(trifluoromethyl)-
benzeneethanamine

FENFLURAMINE

404-82-0

337,171

FENTANYL

N-phenyl-N-[1-(2-
phenylethyl)-4-piperidinyl]-
propanamide

FENTANYL

437-38-7

334,716

FLUBROMAZEPAM

7-bromo-5-(2-fluorophenyl)-
1,3-dihydro-2H-1,4-
benzodiazepin-2-one

FLUBROMAZEPAM

2647-50-9

303,922

FLUDIAZEPAM

7-chloro-5-(2-fluorophenyl)-
1,3-dihydro-1-methyl-2H-1,4-
benzodiazepin-2-one

FLUDIAZEPAM

3900-31-0

303,986

FLUMAZENIL

8-fluoro-5,6-dihydro-5-methyl-
6-0x0-4H-imidazo[1,5-
a][1,4]benzodiazepine-3-
carboxylic acid, ethyl ester

FLUMAZENIL

78755-81-4

313,814

FLUNITRAZEPAM

5-(2-fluorophenyl)-1,3-
dihydro-1-methyl-7-nitro-2H-
1,4-benzodiazepin-2-one

FLUNITRAZEPAM

1622-62-4

310,021

FLUOXETINE

N-methyl-y-[4-
(trifluoromethyl)phenoxy]-
benzenepropanamine

FLUOXETINE

56296-78-7




7-chloro-1-[2- oo
(diethylamino)ethyl]-5-(2- O .
388,023 FLURAZEPAM fluorophenyl)-1,3-dihydro-2H- FLURAZEPAM 7\/_ - 17617-23-1
1,4-benzodiazepin-2-one N F
[1-[(4-fluorophenyl)methyl]- "_.\,} ij/F
350,227 FUB-144 1H-indol-3-1}(2,2,3,3- FUB-144 o\/C‘N\/ < 2185863-15-2
tetramethylcyclopropyl)- 1
methanone ~y
/ \
(1-(4-fluorobenzyl)-1H-indol- \\_; "'\j/
380,203 FUB-JWH-018 3-yl)(naphthalen-1- FUB-JWH-018 O A 2365471-45-8
yl)methanone [,;\ /}\\1
/AN
N/ o
quinolin-8-yl 1-(4- o /L\ /“\/(EJ/
398,186 FUB-NPB-22 fluorobenzyl)-1H-indazole-3- 5-FLUORO NIN . 2244864-90-0
carboxylate )
L
1-[(4-fluorophenyl)methyl]- N N
396,975 FUB-PB-22 1H-indole-3-carboxylic acid, 8- FUB-PB-22 b 1800098-36-5
quinolinyl ester I\
UJ
N-phenyl-N-[1-(2- . ["' e
375,29 FURANYLFENTANYL (Fu-F) phenylethyl)-4-piperidinyl]-2- Fu-F 101365-56-4
furancarboxamide
g
102,935 GHB 4-hydroxy-butanoic acid GHB -OA/\/OH 502-85-2
H
\
4,9-dihydro-7-methoxy-1- o1
215,051 HARMALINE methyl-3H-pyrido[3,4-blindole HARMALINE [ N\ 304-21-2




212,795 HARMINE 7-methoxy-1-methyl-9H- HARMINE 442-51-3
pyrido[3,4-b]indole
3-(1,1'-dimethylheptyl)-
6aR,7,10,10aR-tetrahydro-1-
387,195 HU-210 hydroxy-6,6-dimethyl-6H- HU-210 . 112830-95-2
dibenzo[b,d]pyran-9-methanol ~ NN
VAN
300,05 HYDROCODONE 4,50-epoxy-3-methoxy-17- HYDROCODONE 125-20-1
methyl-morphinan-6-one
312,288 IBOGAINE 12-methoxy-ibogamine NSC 29847 5934-55-4
10,11-dihydro-N,N-dimethyl-
281,078 IMIPRAMINE 5H-dibenz[b,flazepine-5- IMIPRAMINE 113-52-0
propanamine
192,055 ISOPENTEDRONE 1-(methylamino)-1-phenyl-2- ISOPENTEDRONE 1429402-13-0
pentanone
naphthalen-1-yl(1-pentyl-1H-
343,221 JWH 018 BENZIMIDAZOLE ANALOG benzo[d]imidazol-2- BIM-018 2316839-70-8
yl)methanone
[2-methyl-1-(1-methylhexyl)-
384,202 JWH-011 1H-indol-3-yl]-1-naphthalenyl- JWH-011 155471-13-9

methanone




1-butyl-2-methyl-1H-indol-3-

342,097 JWH-016 J)-1-naphthalonyl-methanone JWH-016 155471-09-3
342,063 JWH-018 1-naphthalenyl(1-pentyl-1H- AM678 209414-07-3
' indol-3-yl)-methanone
1-pentyl-N-
365,291 JWH-018 ADAMANTYL CARBOXAMIDE | tricyclo[3.3.1.137]dec-1-yl-1H- APICA 1345973-50-3
indole-3-carboxamide )
@
| —
370,197 JWH-020 (1-heptyl-1H-indol-3-yl)-1- IJWH-020 o AN 209414-09-5
naphthalenyl-methanone §
T
(0
) 1-naphthalenyl[1-(4-penten-1- ] o NN Ty
340,223 JWH-022 V-1 indol-8-yl].methanons JWH-022 S 209414-16-4
) (1-hexyl-1H-pyrrol-3-yl)-1- ] e
306,155 JWH-031 naphthalenyl.methanone JWH-031 162934-74-9
300,22 JWH-071 (1-ethyl-1H-indol-3-yl)-1- JWH-071 209414-05-1
naphthalenyl-methanone
328,077 JWH-073 (1-butyl-1H-indol-3-yl)-1- JWH-073 - 208987-48-8

naphthalenyl-methanone




358,107

JWH-080

(1-butyl-1H-indol-3-yl)(4-
methoxy-1-naphthalenyl)-
methanone

JWH-080

210179-44-5

372,132

JWH-081

(4-methoxy-1-naphthalenyl)(1-
pentyl-1H-indol-3-yl)-
methanone

JWH-081

210179-46-7

386,111

JWH-098

(4-methoxy-1-naphthalenyl)(2-
methyl-1-pentyl-1H-indol-3-
yl)-methanone

JWH-098

316189-74-9

370,219

JWH-116

(2-ethyl-1-pentyl-1H-indol-3-
yl)-1-naphthalenyl-methanone

JWH-116

619294-64-3

356,234

JWH-122

(4-methyl-1-naphthalenyl)(1-
pentyl-1H-indol-3-yl)-
methanone

JWH-122

619294-47-2

367,929

JWH-145

1-naphthalenyl(1-pentyl-5-
phenyl-1H-pyrrol-3-yl)-
methanone

JWH-145

914458-19-8

396,312

JWH-146

(1-heptyl-5-phenyl-1H-pyrrol-
3-yl)-1-naphthalenyl-
methanone

JWH-146

914458-21-2

382,164

JWH-147

(1-hexyl-5-phenyl-1H-pyrrol-3-
yl)-1-naphthalenyl-methanone

JWH-147

914458-20-1




370,172

JWH-149

(4-methyl-1-naphthalenyl)(2-
methyl-1-pentyl-1H-indol-3-
yl)-methanone

JWH-149

548461-82-1

306,156

JWH-167

1-(1-pentyl-1H-indol-3-yl)-2-
phenyl-ethanone

JWH-167

864445-37-4

328,281

JWH-175

3-(1-naphthalenylmethyl)-1-
pentyl-1H-indole

JWH-175

619294-35-8

384,268

JWH-182

(1-pentyl-1H-indol-3-y1)(4-
propyl-1-naphthalenyl)-
methanone

JWH-182

824960-02-3

399,123

JWH-193

(4-methyl-1-naphthalenyl)[1-
[2-(4-morpholinyl)ethyl]-1H-
indol-3-yl]-methanone

JWH-193

133438-58-1

415,117

JWH-198

(4-methoxy-1-naphthalenyl)[1-
[2-(4-morpholinyl)ethyl]-1H-
indol-3-yl]-methanone

JWH-198

166599-76-4

385,076

JWH-200

[1-[2-(4-morpholinyl)ethyl]-
1H-indol-3-yl]-1-naphthalenyl-
methanone

JWH-200

G/T/EQ,;'“\/\N-/‘\
A L\ A
[ ~y \} -

~
NN

103610-04-4

336,263

JWH-201

2-(4-methoxyphenyl)-1-(1-
pentyl-1H-indol-3-yl)-ethanone

JWH-201

-
IS
¢
Y=

o A N T
N A
\\[/’,\.1

S g

864445-47-6




384,326

JWH-213

(4-ethyl-1-naphthalenyl)(2-
methyl-1-pentyl-1H-indol-3-
yl)-methanone

JWH-213

824959-83-3

386,153

JWH-307

[5-(2-fluorophenyl)-1-pentyl-
1H-pyrrol-3-yl]-1-
naphthalenyl-methanone

JWH-307

914458-26-7

418,325

JWH-309

1-naphthalenyl[5-(1-
naphthalenyl)-1-pentyl-1H-
pyrrol-3-yl]-methanone

JWH-309

914458-42-7

386,132

JWH-368

[5-(3-fluorophenyl)-1-pentyl-
1H-pyrrol-3-yl]-1-
naphthalenyl-methanone

JWH-368

914458-31-4

402,279

JWH-369

[5-(2-chlorophenyl)-1-pentyl-
1H-pyrrol-3-yl]-1-
naphthalenyl-methanone

JWH-369

914458-27-8

360,213

JWH-412

(4-fluoro-1-naphthalenyl)(1-
pentyl-1H-indol-3-yl)-
methanone

JWH-412

1364933-59-4

422,179

JWH-424

(8-bromonaphthalen-1-yl)(1-
pentyl-1H-indol-3-
yl)methanone

JWH-424

1366068-04-3

238,083

KETAMINE

2-(2-chlorophenyl)-2-
(methylamino)-cyclohexanone

Cl-581

1867-66-9




324,164

LAMPA

8(3)-9,10-didehydro-N,6-
dimethyl-N-propyl-ergoline-8-
carboxamide

LAMPA

40158-98-3

235,081

LIDOCAINE

2-(diethylamino)-N-(2,6-
dimethylphenyl)-acetamide

NSC 40030

137-58-6

464,983

LOPRAZOLAM

(22)-6-(2-Chlorophenyl)-2,4-
dihydro-2-[(4-methyl-1-
piperazinyl)methylene]-8-nitro-
1H-imidazo[1,2-
a][1,4]benzodiazepin-1-one

LOPRAZOLAM

61197-73-7

321,924

LORAZEPAM

7-chloro-5-(2-chlorophenyl)-
1,3-dihydro-3-hydroxy-2H-1,4-
benzodiazepin-2-one

NSC 279758

846-49-1

335,939

LORMETAZEPAM

7-Chloro-5-(2-chlorophenyl)-3-
hydroxy-1-methyl-1,3-dihydro-
2H-1,4-benzodiazepin-2-one

LORMETAZEPAM

848-75-9

324,277

LSD

Lysergic Acid Diethylamide

LSD

50-37-3

374,126

MAM-2201

[1-(5-fluoropentyl)-1H-indol-3-
yl](4-methyl-1-naphthalenyl)-
methanone

MAM-2201

1354631-24-5




N-methyl-9,10-

278,114 MAPROTILINE ethanoanthracene-9(10H)- Ba 34276 e ]’ 10347-81-6
propanamine Ry
I|I
H
N
208,04 MBDB o-ethyl-N-methyl-1,3- MBDB 128767-12-4
benzodioxole-5-ethanamine
192,204 MDAT 6,7-Methylenedioxy-2- MDAT 101625-35-8
aminotetralin
1-(1,3-benzodioxol-5-
221,272 MDBP ylmethyl)-piperazine MDBP 38063-96-6
82801-81-8
208,054 MDEA N-Ethyl-alpha-methyl-l,_B- MDEA
benzodioxole-5-ethanamine

N-[[1-(cyclohexylmethyl)-1H- 1971007-95-0

385,124 MDMB-CHMICA (MMB-CHMINACA) indol-3-yl]carbonyl]-3-methyl- MMB-CHMINACA
L-valine

N-[[1-(cyclohexylmethyl)-1H-

386,303 MDMB-CHMINACA indazol-3-yl]carbonyl]-3- MDMB-CHMINACA 1185888-32-7
methyl-L-valine

262,024 MDPBP 1-(1 3-benzodioxol-5-y1)-2-(1- MDPBP = 784985-33-7

pyrrolidinyl)-1-butanone




329,969

MECLONAZEPAM

(3S)-5-(2-chlorophenyl)-1,3-
dihydro-3-methyl-7-nitro-2H-
1,4-benzodiazepin-2-one

R011-3128

N

=g

58662-84-3

271,019

MEDAZEPAM

7-Chloro-1-methyl-1,3-
dihydro-2H-1,4-benzodiazepine

MEDAZEPAM

2898-12-6

180,261

MEMANITINE

1-Amino-3,5-
dimethyladamantane

MEMANTINE

41100-52-1

248,14

MEPERIDINE

1-methyl-4-phenyl-4-
piperidinecarboxylic acid, ethyl
ester

NIH 10522

50-13-5

190,139

MEPHTETRAMINE (MTTA)

3,4-dihydro-2-
[(methylamino)methyl]-1(2H)-
naphthalenone

MTTA

2749302-69-8

314,241

MEPIRAPIM

(4-methyl-1-piperazinyl)(1-
pentyl-1H-indol-3-yl)-
methanone

MEPIRAPIM

2365542-30-7

219,029

MEPROBAMATE

Carbamic acid 2-methyl-2-
propyltrimethylene ester

MEPROBAMATE

57-53-4




212,183 MESCALINE bﬁégﬂgﬁ:ﬁ‘a"me TMPEA g "‘QT 832-92-8
.--"IG
1095-90-5
310,094 METHADONE Gdfgggr?;ma&qg%:ng MEPHENON
H
i R L
150,063 METHAMPHETAMINE berﬁ’e"gge't"r:::'aﬁ'ine MA U’ H] 1 - 826-10-8
(17B)-17-Hydroxy-17- Ra
301,06 METHANDIENONE methylandrosta.Lb.chen-3-one METHANDIENONE 72-63-9
o~
o]
251,007 METHAQUALONE Zmef(‘g:_')?‘éﬁ"'gezm'fmny') NSC 111388 " 72-44-6
P
N
H
& |
. - ]
164,056 METHCATHINONE 2'(methy's:g;)g?]);éphe”y"1' DL-EPHEDRONE [~j’}l\r ™~ 49656-78-2
o H
1-(4-methoxyphenyl)-2- PP ANGPLN
193,998 METHEDRONE (bk-PMMA) (methylamino){’ﬁ_pm’;anone PMMC T ‘[ - 879665-92-6




5-Allyl-1-methyl-5-(1-methyl-

263,072 METHOHEXITAL pent-2-ynyl)-pyrimidine-2,4,6- METHOHEXITAL 151-83-7
trione N
o
p— o—
*,
2-(ethylamino)-2-(3- j\\ NH ?_\{/
248,059 METHOXETAMINE methoxyphenyl)- MXE PV \§ 1239908-48-5
cyclohexanone L —
Sl P
W e
1-(1-(2-methoxyphenyl)-2- R S e
297,324 METHOXPHENIDINE phenylethylpiperidine MXP [lh.::’_ ~-.’~'T“~-J~-’°‘“ 2055777-48-3
NH,
116,066 METHYLHEXANAMINE 4-methyl-2-hexanamine DMMA 13803-74-2
o T
) 1-(1,3-benzodioxol-5-yl)-2- : O A .
208,272 METHYLONE (bk-MDMA) (methylamino)-1-propanone bk-MDMA < ‘ﬂ\ J’ 186028-80-8
(o el ;///
O‘.’ ~ O -,
234,3 METHYLPHENIDATE 2-Piperidineacetic acid METHYLPHENIDATE ! n 113-45-1
o 7
M
2083 MEXEDRONE 3-methoxy-2-(methylamino)-1- MEXEDRONE 9002622

(p-tolyl)propan-1-one



https://www.ncbi.nlm.nih.gov/pcsubstance/?term=%225-Allyl-1-methyl-5-(1-methyl-pent-2-ynyl)-pyrimidine-2%2C4%2C6-trione%22%5bCompleteSynonym%5d%20AND%209034%5bStandardizedCID%5d
https://www.ncbi.nlm.nih.gov/pcsubstance/?term=%225-Allyl-1-methyl-5-(1-methyl-pent-2-ynyl)-pyrimidine-2%2C4%2C6-trione%22%5bCompleteSynonym%5d%20AND%209034%5bStandardizedCID%5d
https://www.ncbi.nlm.nih.gov/pcsubstance/?term=%225-Allyl-1-methyl-5-(1-methyl-pent-2-ynyl)-pyrimidine-2%2C4%2C6-trione%22%5bCompleteSynonym%5d%20AND%209034%5bStandardizedCID%5d

265,493

MIANSERIN

Dibenzo[c,f]pyrazino[1,2-
aJazepine, 1,2,3,4,10,14b-
hexahydro-2-methyl-

MIANSERIN

24219-97-4

326,065

MIDAZOLAM

8-chloro-6-(2-fluorophenyl)-1-
methyl-4H-imidazo[1,5-
a][1,4]benzodiazepine

MIDAZOLAM

59467-70-8

399,094

MITRAGYNINE

(aE,28,3S,12bS)-3-ethyl-
1,2,3,4,6,7,12,12b-octahydro-8-
methoxy-o-
(methoxymethylene)-
indolo[2,3-a]quinolizine-2-
acetic acid, methyl ester

MITRAGYNINE

4098-40-2

178,131

MMAI

2,3-dihydro-5-methoxy-6-
methyl-1H-inden-2-amine

MMAI

NH,

132980-17-7

345,251

MMBO018

N-[(1-pentyl-1H-indol-3-
yl)carbonyl]-L-valine, methyl
ester

AMB-PICA

1971007-97-2

363,251

MMB2201

N-[[1-(5-fluoropentyl)-1H-
indol-3-yl]carbonyl]-L-valine,
methyl ester

5-FLUORO AMB-PICA

1971007-87-0




358,061

O e T
MN-18 N-l_-naphthalenyl-1—penty|-1H- MN-18 N 1391484-80-2
indazole-3-carboxamide H/
7-methoxy-1-[2-(4- Q BN
morpholinyl)ethyl]-N- Lo
440,336 MN-25 [(1S,2S,4R)-1,3,3- UR-12 "{\v \/\N/ﬁ 501926-82-5
trimethylbicyclo[2.2.1]hept-2- N k/o
yl]-1H-indole-3-carboxamide “H "
7-methoxy-2-methyl-1-[2-(4- RN
morpholinyl)ethyl]-N- \
454,347 MN-25-2-METHYL DERIVATIVE [(15,25,4R)-1,3,3- MN-25-2-METHYL DERIVATIVE o5 \/\/ﬁ 501927-29-3
trimethylbicyclo[2.2.1]hept-2- N k/ﬂ
yl]-1H-indole-3-carboxamide "H "
1-methoxy-3,3-dimethyl-1- \/O
o N
387,261 MO-CHMINACA oxobutan-2-yl 1- MO-AMB o N 2365471-04-9
(cyclohexylmethyl)-1H-
indazole-3-carboxylate
286,043 MORPHINE 7,8-didehydro-4,50-epoxy-17- MORPHINE 57-21-2
methyl-morphinan-3,6a-diol
Ho o n__on
O O
, N
232,059 MPBP 4-Methyl-alpha- MPBP
pyrrolidinobutiophenone

1214-15-9




1-cyclohexyl-4-(1,2-

pyrrolidinyl)-1-pentanone

349,38 MT-45 diphenylethyl)-piperazine 1-C6 57314-55-3
191,273 N-(3-METHYLBENZYL)PIPERAZINE N-(3-Methylbenzyl)piperazine N-(3-METHYLBENZYL)PIPERAZINE 5321-48-2
N
A N
N,N-diethyl-2- N
178,273 N,N-DIETHYLPHENETHYLAMINE r N,N-DIETHYLPHENETHYLAMINE 5300-21-0
phenylethanamine AN
o ]
o] N\
) ; 1-(1,3-benzodioxol-5-yl)-2- ) e
250,302 N,N-DIMETHYLPENTYLONE (bk-DMBDP) (dimethylamino)-1-pentanone bk-DMBDP 5 17763-13-2
N
189,572 N,N-DMT N.N-dimethyl-1H-indole-3- NSC 63795 61-50-7
ethanamine A\
N
\
W
_ o |
N-[2-(1,3-benzodioxol-5-yl)-1- o N
250,245 N-ACETYL-3,4-MDMC methyl-2-oxoethyl]-N-methyl- N-ACETYL-3,4-MDMC \|'|/ 1227293-15-3
acetamide o
o
282,065 NAPHYRONE 1-(2-naphthalenyl)-2-(1- NRG-1 00 850352-11-3




1-(naphthalen-1-yl)-2-

™ J e
282,125 NAPHYRONE-1-NAPHTYL ISOMER naf a-Naphyrone - o 1349245-31-3
(pyrrolidin-1-yl)pentan-1-one -
T .
a
N-Benzyl-(3,4- H\/@
298,241 N-BENZYLNORBUTYLONE methylenedioxyphenyl)-2- N-BENZYLNORBUTYLONE 2 N 1823865-05-9
aminobutan-1-one <
[s}
T
M
104,253 N-ETHYL-4-METHOXYAMPHETAMNE | N-éthyl-4-methoxy-a-methyl- PMEA ~ 93963-24-7
benzeneethanamine
\O
o
. M.
192,296 N-ETHYLBUPHEDRONE 2 (ethylamino)- - phenyloutari NEB ~ 2731709-73-0
o |
. N
192,099 N-ETHYL-N-METHYLCATHINONE 2-(ethyl(methyl)amino)-1- N-ETHYL-N-METHYLCATHINONE ~ 1157739-24-6
phenylpropan-1-one
299,364 N-ETHYLNORDAZEPAM 7-chloro-1-ethyl-5-phenyl-3H- N-ETHYLNORDAZEPAM 5571-65-3
1,4-benzodiazepin-2-one
LNH
252,18 N-ETHYLNORKETAMINE 2-(2-chlorophenyl)-2- N-ETHYLNORKETAMINE 5 2525095-53-6
(ethylamino)-cyclohexanone o)
¢ o
N-Ethyl-9-chloro-4-hydroxy-6- N%_
phenyl-2,5- O OH
315,994 N-ETHYLOXAZEPAM N-ETHYLOXAZEPAM ol _N 62659-64-7

diazabicyclo[5.4.0]undeca-
5,8,10,12-tetraen-3-one




i O 17763-02-9
250,269 N-ETHYLPENTYLONE 1-(1,3-benzodioxol-5-yl)-2- EPHYLONE 4 |
(ethylamino)-1-pentanone gt .
L o
1,3-dihydro-1-methyl-7-nitro- 0 w&
296,187 NIMETAZEPAM 5-phenyl-2H-1,4- Ro 5-3453 ON —N 2011-67-8
benzodiazepin-2-one
¢
300,822 NITRACAINE __ 3-(diethylamino)-2,2- NITRACAINE ° WS 1648893-21-3
dimethylpropyl 4-nitrobenzoate
O,N
P "“*'*4}0
1,3-dihydro-7-nitro-5-phenyl- /Eji >
281,974 NITRAZEPAM o-Ciny Htro-o-pheny’ NSC 58775 on N 146-22-5
2H-1,4-benzodiazepin-2-one /
=
N
1-(5-fluoropentyl)-1H-indole- N e
376,276 NM2201 3-carboxylic acid, 1- CBL-2201 o 2042201-16-9
naphthalenyl ester O
148,043 N-METHYL-2AI 2,3-dihydro-N-methyl-1H- NM-2Al | N 10408-85-2
inden-2-amine - \
N
- \\
136,182 N-METHYL-PEA N-Methyl-2-phenylethylamine N-METHYL-PEA 589-08-2




N-methyl-1H-indole-3-

175,508 N-METHYLTRYPTAMINE ethanamine NMT @igj 61-49-4
N
\
H
o
. . N
178,233 N,N-DMC 2-(dimethylamino)-1-phenyl-1- N,N-DMC ~ ~ 10105-90-5
propanone |
-
7 N\
o N \"\/“\/\.
N-1-naphthalenyl-1-pentyl-1H- T
357,005 NNEI indole-3-carboxamide MN-24 NN 1338925-11-3
| =
i
N (o]
8-chloro-1-phenyl-1H-1,5- /@[
286,954 NORCLOBAZAM benzodiazepine-2,4(3H,5H)- N-DESMETHYLCLOBAZAM cl N 22316-55-8
dione °
/// :‘,J \u:\\,
3-chloro-10,11-dihydro-N- Ve SN
301,026 NORCLOMIPRAMINE methyl-5H-dibenz[b,flazepine- N-DESMETHYLCLOMIPRAMINE - ... 29854-14-6
5-propanamine
T
b
RN
{\’ x}
. Sy
2-amino-2-(2-chlorophenyl)- MM, N,
224,176 NORKETAMINE cyclohexanone N-DESMETHYLKETAMINE "y“'x.z:c ol 79499-59-5




3-(10,11-dihydro-5H-

264,066 NORTRIPTYLINE dibenzo[ad]cyclohepten-5- NORTRIPTYLINE 894-71-3
ylidene)-N-methyl-1-
propanamine
178,103 N-PROPYLAMPHETAMINE o-methyl-N-propyl- NPA 59877-51-5
benzeneethanamine
i 2-(methylamino)-1- ~ -05-
242,25 NRG-3 (naphthalen-2-ylpentan-1-one NRG-3 2701928-05-2
197,229 0-CPP ortho-Chlorophenylpiperazine 0-CPP 41202-32-8
. . R H
235,279 OCTACAINE Butanamide, 3-(diethylamino)- OCTACAINE N 93940-32-0
N-phenyl-
[1-(cyclohexylmethyl)-7-
methoxy-1H-indol-3-yl](3,4-
384,309 ORG-28611 dimethyl-1-piperazinyl)- ORG-28611 784138-08-5
methanone
7-chloro-1,3-dihydro-3-
288,031 OXAZEPAM hydroxy-5-phenyl-2H-1,4- NSC 169448 604-75-1

benzodiazepin-2-one




(50)-4,5-epoxy-3,14-

pentanone

302,251 OXYMORPHONE dihydroxy-17-methyl- NSC 19045 76-41-5
morphinan-6-one
152,016 PARACETAMOL N-(4-hydroxyphenyl)- ACETAMINOPHEN 103-90-2
acetamide
3S,4R)-3-[(1,3-benzodioxol-5-
330,014 PAROXETINE yloxy)methyl]-4-(4- BRL29060A 78246-49-8
fluorophenyl)-piperidine
1-pentyl-1H-indole-3-
359,081 PB-22 carboxylic acid, 8-quinolinyl QUPIC o 1400742-17-7
ester H =
W
i)
=
Y HN
248,346 PCEEA N-(2-ethoxyethyl)-1- PCEEA v 1798021-89-2
phenylcyclohexanamine [/ .,
\-/‘ O—
,J;f S 3
AY \}) J !
(2 e U HH—
248,342 PCMPA N-(3-methoxypropyl)-1 PCMPA \/ 1934-63-0
phenyl-cyclohexanamine = ]
i ‘Q\
4 )
~—MNH f’_’;
218,345 PCPr 1-phenyl-N-propyl- PCPr S 1934-55-0
cyclohexanamine [/ \J
e
H
a |
M
192,062 PENTEDRONE 2-(methylamino)-1-phenyl-1- PENTEDRONE O 879669-95-1




a-[(1R)-1-

imidazolidinedione

194,308 PENTEDRONE METABOLITE (methylamino)butyl]- PENTEDRONE METABOLITE 1422513-91-4
benzenemethanol
@ )
2-(methylamino)-3',4'- Tl i o
235,658 PENTYLONE (bk-MBDP) (methylenedioxy)- PENTYLONE (bk-MBDP) ] | | 17763-01-8
Valerophenone . |
H
|
[s) N.
7-bromo-5-(2-chlorophenyl)- Z/ O -
350,845 PHENAZEPAM 1,3-dihydro-2H-1,4- BD 98 — o 51753-57-2
benzodiazepin-2-one O
0N
N v—f
244,103 PHENCYCLIDINE (PCP) 1-(1-phenylcyclohexyl)- PCP pY4 956-90-1
piperidine ['j
o
5-ethyl-5-phenyl- n
231,014 PHENOBARBITAL 2,4,6(1H,3H,5H)- NSC 9848 N 50-06-6
pyrimidinetrione o N/Lo
!
NH,
150,067 PHENTERMINE o.o-dimethyl- PHENTERMINE 1197-21-3
benzeneethanamine
Ve
. N
253,004 PHENYTOIN 5,5-diphenyl-2,4- PHENYTOIN 0:( 57-41-0
N




(4-methoxyphenyl)[2-methyl]-

379,06 PRAVADOLINE 1-[2-(4-morpholinyl)ethyl]-1H- WIN 48,098 92623-83-1
indol-3-yl]-methanone T\l
A
|
7-chloro-1- g
(cyclopropylmethyl)-1,3- P
325,365 PRAZEPAM inydro-5.phenyl 21 4- NSC 277179 3 . 2955-38-6
benzodiazepin-2-one ﬂ\
\\/ﬂ
/NH2
160,078 PREGABALIN 3S-(aminomethyl)-5-methyl- Cl1008 ' 148553-50-8
hexanoic acid '
COOH
_ o o d
237,063 PROCAINE 4-amino-benzoic acid, 2- PROCAINE o M 51-05-8
(diethylamino)ethyl ester
HyN
»
218,162 PROLINTANE 1-[1-(phenylmethyl)butyl]- NSC169914 1211-28-5
pyrrolidine
N,N,a-trimethyl-10H ’l“‘-
285,029 PROMETHAZINE o va-trimetny’s4om- PROMETHAZINE f 58-33-3
phenothiazine-10-ethanamine L/ :j,rN\ 1, /:\J
\\;: g \_:i
o - ey
1-[2-[2-hydroxy-3- J‘i L 1: )
342,045 PROPAFENONE (propylamino)propoxy]phenyl] PROPAFENONE RS = 34183-22-7
-3-phenyl-1-propanone ]/ \E j
- o
260,069 PROPRANOLOL 1-[(I-methylethyl)amino]-3-(1- NSC 91523 o L 318-98-9
naphthalenyloxy)-2-propano T
i1
i
155,882 PROPYLHEXEDRINE N,a-dimethyl- NSC 27110 1007-33-6

cyclohexaneethanamine




367,248

PSB-SB-1202

5-methoxy-3-[(2-
methoxyphenyl)methyl]-7-
pentyl-2H-1-benzopyran-2-one

PSB-SB-1202

1399049-60-5

356,299

PTI-1

N,N-diethyl-2-(1-pentyl-1H-
indol-3-yl-4-
thiazolemethanamine

PTI-1

1400742-46-2

400,341

PTI-2

N-(2-methoxyethyl)-N-(1-
methylethyl)-2-(1-pentyl-1H-
indol-3-yl)-4-
thiazolemethanamine

PTI-2

No. Description

260,116

PV-8

1-phenyl-2-(1-pyrrolidinyl)-1-
heptanone

a-PHPP

13415-55-9

274,307

PV9

1-phenyl-2-(1-pyrrolidinyl)-1-
octanone

a-POP

2749897-19-4

396,09

PX-1

(S)-N-(1-amino-1-oxo-3-
phenylpropan-2-yl)-1-(5-
fluoropentyl)-1H-indole-3-
carboxamide

5-FLUORO APP-PICA

2221100-71-4

397,253

PX-2

N-[(1S)-2-amino-2-ox0-1-
(phenylmethyl)ethyl]-1-(5-
fluoropentyl)-1H-indazole-3-
carboxamide

5-FLUORO APP-PINACA

2365471-47-0




353,943

PYRAZOLAM

8-bromo-1-methyl-6-(2-
pyridinyl)-4H-
[1,2,4]triazolo[4,3-
a][1,4]benzodiazepine

PYRAZOLAM

39243-02-2

384,09

QUETIAPINE

2-[2-(4-
dibenzo[b,f][1,4]thiazepin-11-
yl-1-piperazinyl)ethoxy]-
ethanol

IC1 204636

111974-72-2

322,05

RCS-4

(4-methoxyphenyl)(1-pentyl-
1H-indol-3-yl)methanone

E-4

1345966-78-0

326,3

RH-34

3-[2-[[(2-
methoxyphenyl)methyl]amino]
ethyl]-2,4(1H,3H)-
quinazolinedione

RH-34

1028307-48-3

236,144

R-MMC

2-(Methylamino)-1-(3-
methylphenyl)-1-propanone

hydrochloride (1:1), 3-

Methylmethcathinone

R-MMC

1246816-62-5

303,805

SCOPOLAMINE

(10,2B,4B,50,7p)-9-methyl-3-
oxa-9-
azatricyclo[3.3.1.02,4]non-7-yl
ester aS-(hydroxymethyl)-
benzeneacetic acid,

HYOSCINE

114-49-8

359,177

SDB-005

1-pentyl-1H-indazole-3-
carboxylic acid, 1-naphthalenyl
ester

SDB-005

2180934-13-6




321,153

SDB-006

1-pentyl-N-(phenylmethyl)-1H-
indole-3-carboxamide

SDB-006

695213-59-3

306,988

SERTRALINE

1S,4S)-4-(3,4-dichlorophenyl)-
1,2,3,4-tetrahydro-N-methyl-1-
naphthalenamine

SERTRALINE

79559-97-0

475,047

SILDENAFIL

5-[2-ethoxy-5-[(4-methyl-1-
piperazinyl)sulfonyl]phenyl]-
1,6-dihydro-1-methyl-3-propyl-
7H-pyrazolo[4,3-d]pyrimidin-
7-one

SILDENAFIL

139755-83-2

329,138

STANOZOLOL

(50,17p)-17-methyl-2'H-
androst-2-eno[3,2-c]pyrazol-
17-ol

WIN 14,833

10418-03-8

222,343

TAPENTADOL

3-[(1R,2R)-3-(dimethylamino)-
1-ethyl-2-methylpropyl]-phenol

TAPENTADOL

175591-09-0

301,993

TEMAZEPAM

7-chloro-1,3-dihydro-3-
hydroxy-1-methyl-5-phenyl-
2H-1,4-benzodiazepin-2-one

NSC 246303

846-50-4

265,226

TETRACAINE

4-(butylamino)-benzoic acid, 2-
(dimethylamino)ethyl ester

TETRACAINE

lr—

94-24-6




6aR,7,8,10aR-tetrahydro-6,6,9-

315,093 THC trimethyl-3-pentyl-6H- DRONABINOL 1972-08-3
dibenzo[b,d]pyran-1-ol
3452 THCCOOH (')'11'N°r'9+ﬁéb°xy'de"a9' THCCOOH 56354-06-4
142,098 THIOPROPAMINE . o-methyl-2- . THIOPROPAMINE 53632-92-1
thiopheneethanamine
e} \N/N\/\/\
1-pentyl-N-(quinolin-8-yl)-1H- oA
359,247 THJ indazole-3-carboxamide THJ A 2180931-94-4
N
|
1-naphthalenyl(1-pentyl-1H- . o NN N
343,076 THJ-018 indazol-3-yl)-methanone JWH 018 indazole analog N 1364933-55-0
[1-(5-fluoropentyl)-1H-indazol- o N .
361,067 THJ-2201 (5-FLUORO THJ-018) 3-yl]-1-naphthalenyl- THJ-2201 © R i 1801552-01-1
methanone
2
. . HN—
224,246 TILETAMINE 2-(ethylamino)-2-(2-thienyl)- Cl-634 14176-50-2

cyclohexanone




264,304

TRAMADOL

el-2R-
[(dimethylamino)methyl]-1R-
(3-methoxyphenyl)-
cyclohexanol

CG315

36282-47-0

372,082

TRAZODONE

2-[3-[4-(3-chlorophenyl)-1-
piperazinyl]propyl]-1,2,4-
triazolo[4,3-a]pyridin-3(2H)-
one

TRAZODONE

25332-39-2

343,99

TRIAZOLAM

8-chloro-6-(2-chlorophenyl)-1-
methyl-4H-[1,2,4]triazolo[4,3-
a][1,4]benzodiazepine

U-33030

28911-01-5

294,788

TRIMIPRAMINE

10,11-dihydro-N,N,B-trimethyl-
5H-dibenz[b,flazepine-5-
propanamine, (2Z)-2-
butenedioate

TRIMIPRAMINE

521-78-8

329,037

U-47700

trans-3,4-dichloro-N-[2-
(dimethylamino)cyclohexyl]-
N-methyl-benzamide

U-47700

82657-23-6

312,107

UR-144

(1-pentyl-1H-indol-3-
yl)(2,2,3,3-
tetramethylcyclopropyl)-
methanone

KM-X1

1199943-44-6

328,092

UR-144 metabolite

(1-(4-hydroxypentyl)-1H-indol-
3-y1)(2,2,3,3-
tetramethylcyclopropyl)methan
one

XLR11 N-(4-hydroxypentyl) metabolite

1537884-04-5

377,154

4-chloro-N-[1-(2-phenylethyl)-
2-piperidinylidene]-
benzenesulfonamide

Cl

93100-99-3




457,176

WIN 54,461

[6-bromo-2-methyl-1-[2-(4-
morpholinyl)ethyl]-1H-indol-3-
yl](4-methoxyphenyl)-
methanone

WIN 54,461

166599-63-9

427,117

WIN 55,212-2

[2,3-dihydro-5-methyl-3-(4-
morpholinylmethyl)pyrrolo[1,2
,3-de]-1,4-benzoxazin-6-yl]-1-

naphthalenyl-methanone,
methanesulfonate

WIN 55,212-2

131543-23-2

330,293

XLR-11

(1-(5-fluoropentyl)-1H-indol-3-
yD(2,2,3,3-
tetramethylcyclopropyl)methan
one

5-FLUORO UR-144

1364933-54-9

352,216

XLR12

(2,2,3,3-
tetramethylcyclopropyl)[1-
(4,4,4-trifluorobutyl)-1H-indol-
3-yl]-methanone

XLR12

895155-78-9

259,148

YANGONIN

4-methoxy-6-[(1E)-2-(4-
methoxyphenyl)ethenyl]-2H-
pyran-2-one

YANGONIN

500-62-9

305,911

ZALEPLON

N-[3-(3-cyanopyrazolo[1,5-
a]pyrimidin-7-yl)phenyl]-N-
ethyl-acetamide

CL 284,846

151319-34-5

308,323

ZOLPIDEM

N,N,6-trimethyl-2-(4-
methylphenyl)-imidazo[1,2-
a]pyridine-3-acetamide

SL 80-0750

82626-48-0




o]
N\ ’f’\ N-
4-methyl-1- [ I N{}C‘
piperazinecarboxylic acid, 6-(5- N \( o
389,014 ZOPICLONE chloro-2-pyridinyl)-6,7- RP 27267 ~ 43200-80-2
dihydro-7-oxo0-5H-pyrrolo[3,4- A
b]pyrazin-5-yl ester \‘N >
4-[(32)-3-(2-chloro-9H- ”\,)
401,024 ZUCLOPENTHIXOL thioxanthen-9-ylidene)propyl]- ZUCLOPENTHIXOL | . 53772-83-1
1-piperazineethanol O O
S
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Nasz znak: POTWIERDZENIE/239275/P.441164
Wasz znak: 32078/PAT/22

POTWIERDZENIE

Urzad Patentowy RP stwierdza, ze dnia 2022-05-13 przyjeto w formie elektronicznej wniosek o udzielenie
patentu na wynalazek:

Sposéb wykrywania zwigzkéw psychoaktywnych w préobkach biologicznych oraz zastesowanie tego
sposobu do wykrywania substancji psychoaktywnych

Zgloszenie oznaczono numerem: P.441164
[WIPO ST 10/C PL441164]

Zglaszajacy: Instytut Genetyki Sadowej Jolanta Powierska - Czarny, Bydgoszcz, Polska

Dokument wystawiony automatycznie przez system teleinformatyczny UPRP.

Pouczenie:

1. Strony oraz ich przedstawiciele i pelnomocnicy maja obowiazek zawiadomi¢ Urzad o kazdej zmianie swojego adresu.
W razie zaniedbania tego obowiazku doreczenie pisma pod dotychczasowym adresem ma skutek prawny (art. 41 kpa).

2. O zgloszeniu wynalazku Urzad Patentowy dokonuje ogloszenia niezwlocznie po uplywie 18 miesiecy od daty
pierwszenstwa do uzyskania patentu. Zglaszajacy moze w okresie 12 miesiecy od daty pierwszenstwa ztozy¢ wniosek
o dokonanie ogloszenia w terminie wcze$niejszym (art. 43 ustawy z dnia 30 czerwca 2000r. Prawo wlasnosci
przemystowej (Dz. U. z 2021 r. poz. 324).

3. W korespondencji nalezy powolywac sie na nr P.441164,

Klauzula informacyjna:

Zgodnie z art. 13 ust. 1 i 2 Rozporzadzenia Parlamentu Europejskiego i Rady (UE) 2016/679 z dnia 27 kwietnia 2016 r. w
sprawie ochrony 0s6b fizycznych w zwiazku z przetwarzaniem danych osobowych i w sprawie swobodnego przeptywu takich
danych oraz uchylenia dyrektywy 95/46/WE (dalej RODO) Urzad Patentowy Rzeczypospolitej Polskiej informuje, ze:

1.  Administratorem Pani/Pana danych osobowych jest Urzad Patentowy Rzeczypospolitej Polskiej z siedzibg w
Warszawie, adres: al. Niepodlegtosci 188/192, 00-950 Warszawa, skrytka pocztowa 203;

2. Inspektor Ochrony Danych, dane kontaktowe: adres: al. Niepodlegtosci 188/192, 00-950 Warszawa, tel. bezposredni
(022) 579 00 25, fax (022) 579 00 01, e-mail: iod@uprp.pl;



3. Pani/Pana dane osobowe przetwarzane bedq w celu realizowania zadan Urzedu Patentowego RP okreslonych
przepisami ustawy z dnia 30 czerwca 2000 r. Prawo wtasnosci przemystowej;

4.  Podstawa prawna przetwarzania Pani/Pana danych osobowych jest ustawa z dnia 30 czerwca 2000 r. Prawo wiasnosci
przemyslowej, rozporzadzenia wykonawcze do ww. ustawy, umowy miedzynarodowe oraz art. 6 ust. 1 lit. c RODO;

5. Pani/Pana dane osobowe mogg by¢ przekazywane do podmiotéw publicznych na zasadach obowiazujacych w
przepisach prawa oraz organizacjom miedzynarodowym i organom unijnym, zgodnie z obowigzujacymi przepisami
prawa i umowami miedzynarodowymi, po uplywie terminéw zastrzezonych dla nieujawniania informacji o zgtoszeniu;

6.  Pani/Pana dane osobowe beda przechowywane przez okres zgodny z zasadami archiwizacji dokumentéw w Urzedzie
Patentowym RP;

7.  Posiada Pani/Pan prawo Zadania dostepu do tresci swoich danych osobowych, prawo ich sprostowania oraz prawo do
ograniczenia ich przetwarzania;

8.  Przysluguje Pani/Panu prawo wniesienia skargi do organu nadzorczego whasciwego w zakresie ochrony danych
osobowych gdy uzna Pani/Pan, Ze przetwarzanie Pani/Pana danych osobowych narusza przepisy RODO;

9. Podanie przez Panig/Pana danych osobowych jest wymogiem ustawowym niezbednym do dalszego procedowania
przez Urzad Patentowy RP.

UWAGA NA OSZUSTOW!

Przed dokonaniem jakiejkolwiek oplaty do Urzedu Patentowego RP,
sprawdZ czy numer rachunku zgadza sie z numerem konta Urzedu:

NBP O/0 Warszawa: 93 1010 1010 0025 8322 3100 0000

Urzad Patentowy RP posiada tylko jeden numer rachunku i pobiera oplaty wylacznie w zlotych!

W przypadku jakichkolwiek watpliwosci prosimy o kontakt z Centrum Informacji w Urzedzie Patentowym RP pod nr tel.: 22 579 05 55. Aktualne
ostrzezenia o prébach wyludzen publikowane s na stronach Urzedu Patentowego RP (uprp.gov.pl) oraz w komunikatach FinCERT.pl - Bankowego
Centrum Cyberbezpieczenstwa Zwigzku Bankow Polskich (zbp.pl).

W celu werytikacji autentycznosci korespondencji zeskanuj podany
kod QR lub przejdz na strone weryfikacji korespondencji Urzedu
Patentowego RP dostepnej pod adresem

i przepisz kod stempla.

Kod stempla: fe4-9d5d-26b



[D5] Jakub Czarny, Jadwiga Musial, Jolanta Powierska-Czarny, Michat Raczkowski, Natalia
Galant, Bogustaw Buszewski, Renata Gadzata-Kopciuch, Determination of 465 psychoactive
substances, drugs and their metabolites in urine by LC-MS/MS, Analytical Methods, 2024,
https://doi.org/10.1039/D4AY00777H, IF=2,7

Probki moczu charakteryzujg si¢ wyzszymi stezeniami analitow lub ich metabolitow niz
probki krwi. W zigzku z powyzszym w probkach moczu jest szansa na wykrycie analitow
W pozniejszym czasie niz w przypadku krwi. Potaczenie badan obejmujacych probki
krwi, moczu oraz wlosow od jednego pacjenta/przestepcy czy tez ofiary, umozliwiaja
retrospektywne podej$cie oraz wykrycie zarowno tych charakterystycznych jak i dotad nie
znanych metabolitow. Takie podejscie do probek pochodzacych od jednej osoby daje szerokie
mozliwosci rowniez w kwestii wyciagniecia konsekwencji prawnych oraz zdrowotnych. Jest to
bardzo istotny fakt, szczegdlnie majac na uwadze ciagle wzrastajaca liczbe zdarzen drogowych,
zatru¢ oraz przestepstw kryminalnych popelnianych pod wptywem  substancji
psychoaktywnych dostepnych w sprzedazy ulicznej. W publkacji [D5] skupiono si¢ na
przystosowaniu opracowanej metody analitycznej dla probek krwi opisanych powyzej do

analizy probek moczu.

Celem prac bylo opracowanie metody ekstrakcji analitdéw z probek moczu bazujac na
opracowanej dla probek krwi procedurze analitycznej. Pozwolitoby to na szybkie
przystosowanie opracowanej] metody do kolejnej matrycy, co umozliwitoby analize
kompleksowg probek biologicznych pochodzacych od jednej osoby. Nadal istotnym dla badan
bylo spelnienie warunkéw jakimi miata charakteryzowaé si¢ opracowana procedura
analityczna: prosta, dajaca mozliwos¢ latwego rozszerzenia o kolejne anality, a przy tym
selektywna z niskg granicg oznaczalnos$ci. Biorgc pod uwage wyniki otrzymane dla probek krwi
w tym przypadku rowniez zdecydowano si¢ na zastosowanie LLE oraz metody z uzyciem
krzywej wzorcowej uwzgledniajagcej matryce i rozcienczenia probki w koncowym etapie

procedury.

Jednakze w celu optymalizacji procedury konieczne bylo zweryfikowanie wplywu
B-glukuronidazy na wydajnos¢ ekstrakcji. Zwykle w przypadku probek tej matrycy enzym ten
jest wprowadzany do procedury. Zalezato nam na tym, aby sprawdzi¢ czy jest to niezbgdny
etap naszej procedury. Dzigki przeprowadzonym badaniom udowodniono, ze etap
z zastosowaniem [-glukuronidazy mozna poming¢, a ekstrakcja bez jej uzycia jest wydajna,
a przy tym znacznie szybsza i tansza. Biorac pod uwage szeroki zakres analitow, a przez to
znaczace réznice w stezeniach analitow tej matrycy, szczegdlnie jesli chodzi o zawartos¢

benzodiazepin wzgledem pozostalych grup analitow zdecydowano na zastosowanie dwoch
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rozcienczen: 10-krotnego i 100-krotnego, co umozliwito objecie zakresu stezen wystepujacych

w probkach zaro6wno dla benzodizepin, jak i innych grup substancji psychoaktywnych.

Opracowang metode analityczng, tak jak w przypadku wcze$niej opisanych matryc,
poddano procesowi walidacji zgodnie z wytycznymi SWGTOX [78]. Linowo$¢ sprawdzono
poprzez analiz¢ 6 powtorzen krzywej wzorcowej przygotowanej w matrycy w zakresie st¢zen
od 0,05 do 50 ng/ml dla poszczegolnych analitéw. Ponadto, w kazdej serii analizowano probke
slepa (matryce) 1 matryce z wzorcem wewngtrznym. Wspotczynniki korelacji obliczone dla
kazdego analitu wynosity >0,99. Aby wyznaczy¢ precyzje i BIAS analizowano szesciokrotnie
pig¢ poziomdw stezen analitow po uwzglednieniu rozcienczenia probki (10, 100, 1000, 2000
1 5000 ng/ml. Dla powyzszych parametréw przyjeto zgodnie z wytycznymi granicg +20%.
Pomiary te wykorzystano takze do wyznaczenia $redniego odzysku analitow. Za LOQ przyjeto,
tak jak w przypadku innych matryc, najnizszy punkt krzywej wzorcowej, wyznaczony jako
stosunek S/N >10. W celu weryfikacji powtarzalnosci metody przystapiono do analizy probek

z badan biegtosci.

Opracowana podczas przeprowadzonych badan metoda analityczna zostala

wprowadzona do rutynowych analiz w Instytucie Genetyki Sadowej w Bydgoszczy.
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Abstract

Due to the emergence of new psychoactive substances on the drug market, there is a
growing demand for analytical methods allowing identification and determination of as many
newly available drugs as possible in the shortest possible time. Immunochemical methods are
not sufficient to meet constantly growing requirements. Therefore, the aim of the study was to
develop an analytical method enabling quick analysis of urine samples for psychoactive
substances, drugs and their metabolites. Liquid-liquid extraction (LLE) and liquid
chromatography coupled with mass spectrometry (LC-MS/MS) were used for this purpose.
Extraction was performed using acetonitrile with ammonium formate and formic acid.
Chromatographic separation was achieved with a Kinetex C18 column (Phenomenex, 3.0 x 100
mm; 2.6 um). The mass spectrometer worked in the MRM pair monitoring mode (two pairs for
each analyte). The developed method was validated for 477 substances belonging to various
chemical groups. Out of such a large number of analytes, only 12 did not meet the validation
criteria recommended by SWGTOX (CV: +20% and BIAS £ 20%). Thus the validated method
makes it possible to determine 465 psychoactive substances in just 30 minutes. The designated
limit of detection (LOD) is 0.5 ng/mL and the limits of quantification (LOQ) are in the range
10—-100 ng/mL. The method was successfully applied to toxicological analyses of urine

samples, which was an opportunity to develop it further to meet the needs of toxicology.

Keywords: New psychoactive substances (NPS), drugs, metabolites, urine analysis, liquid-

liquid extraction (LLE), liquid chromatography tandem mass spectrometry (LC-MS/MS).
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Introduction

In recent years, interest in psychoactive substances has increased significantly, particularly
in their uncontrolled analogues called new psychoactive substances (NPS). Due to
modifications in the structure of classic drugs, NPS fall through the net of administrative
control, providing an attractive, often cheaper alternative to amphetamines, THC or opiates.
Internet commerce can provide this type of substances to a very large group of customers,
posing a significant threat to their health and life. Products of this type are advertised and sold
in the form of, inter alia, "bath salts", "plant food" or "scientific research chemicals"'. Vendors
do not indicate the actual active ingredients or the purity of the NPS offered>*. Consequently,
this increases the risk of an overdose and unforeseen side effects. Modifications in the structures
of psychoactive substances are associated with the lack of available methods of analysis that
would enable the detection of used substances and thus avoid legal consequences and colossal
health consequences for many people. The increase in the number of NPS appearing in trade
poses an excellent challenge for analysts. It is necessary to develop analytical methods that
enable detecting and quantifying the most significant possible number of analytes in the shortest
possible time. The negative impact of this type of substance on the body can be associated with
enormous health consequences and even life-threatening, so it is crucial to detect the taken
substance, introduce a treatment appropriate for a given substance, and then reduce the presence
of this substance in trade. Screening analysis allows for the preliminary exclusion of NPS
consumption. Still, it should be remembered that the concentrations of the legal highs used are
so low that these methods may give a false negative result. In addition, they do not allow for

unequivocal identification of the substance used.

Urine samples are frequently used in toxicological analyses as they have many advantages,
including non-invasive sampling, high concentrations of drugs and metabolites that are tested
for, and relatively long time windows for detection of substances used®. However, urine as
matrix also poses several difficulties. Immunochemical tests are often used as a quick and cheap
screening method®. These types of tests work on the principle of interaction between antibodies
and substances used’. However, with these tests there is a high risk of obtaining false positive
and false negative results due to the sensitivity limitations of these methods to given substances
or groups of substances?. This means that immunochemical tests can be considered only as
preliminary results for a given sample. Each positive should be confirmed by a different
analytical method®, e.g. gas spectrometry coupled with mass spectrometry (GC-MS). The

problem arising in the case of analyses using GC-MS is usually the need to derivatize the sample

2
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in order to enable the determination of analytes, which results, inter alia, in sample losses>3-°.
The solution to the problem of sample preparation for GC-MS analysis is liquid
chromatography coupled with tandem mass spectrometry (LC-MS/MS), which allows the
analysis of multiple analytes with high sensitivity without the need for additional stages of
sample preparation*®2-1!, However, in this case, there is also a difficulty related to the form in
which analytes occur, as in urine tests there are analytes in free form as well as associated with
glucuronide!?. Concentration of each form may differ because it depends both on the
metabolism of a given organism and the time of sampling>!2. To counteract this problem
glucuronide hydrolysis is performed to determine a specific analyte, irrespective of the form in
which it appears in the sample!3:!4. Often, when preparing urine samples, solid phase extraction
(SPE) is used>*!>:16, However, this procedure also has its disadvantages: it is time-consuming
and there can be large differences in the values of recoveries of individual analytes if multiple
analytes are determined at the same time®!6. Among the recent studies, the use of dilution
method to prepare urine samples for analysis with LC-MS/MS!!17-18 seems promising. The aim
of our work was to develop an analytical method that would allow us to detect and quantify as
many analytes as possible in a relatively short time. In addition, we wanted to be able to quickly
develop the developed method with the new NPS, which will be available for sale over time. In
our research, we used dilution and LC-MS/MS analysis to develop a method for determining
477 psychoactive substances including classical drugs and new psychoactive substances in
urine samples. In order to remove the matrix effect during the determinations, a calibration

curve prepared for the matrix was used.

Experimental

Material and methods

Chemicals and reagents

Certified analytical standards were purchased from Cayman Chemical, CHIRON, Lipomed
Services to Health, and LGC Standards. Acetonitrile for LC-MS, methanol for LC-MS and
formic acid for LC-MS were purchased from S. WITKO CHS, and ammonium formate for
LC-MS was purchased from Sigma Aldrich. The following equipment was used: Eppendorf
tubes (2ml), vials (2ml), MS2 Minishaker IKA 200-2500 rpm, laboratory centrifuge: Sigma 4-
168, syringe filters: VWR 0,2 pm.
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Standard solution, working solution

Acetonitrile with buffer was prepared by adding 20 pL. ammonium formate, and 20 pL formic
acid to a 100 mL volumetric flask and making up to the mark with acetonitrile.

Standard solutions in methanol at eight concentrations (0.5 ng/mL, 1 ng/mL, 5 ng/mL, 10
ng/mL, 50 ng/mL, 100 ng/mL, 200 ng/mL and 500 ng/mL) was prepared from 1 mg/mL
standards with the dilution method.

The calibration curve in the matrix was made by measuring of 250 pL of urine without analytes
was added to three Eppendorf tubes of 2 mL volume and adding 250 puL of ACN
with ammonium formate and formic acid. The contents of the tubes were mixed (Vortex). The
test tubes were placed in a minishaker (1400 rpm, 21°C) for 10 minutes during the next step.
Afterward, the samples were put in a freezer for 10 minutes and then placed in a centrifuge
(2000 rcf) for 5 minutes. The supernatant was filtered through a syringe filter, and during the
last step, the tubes were placed into a centrifuge (10000 rcf) for 1 minute. The urine extract
(100 uL), 50 uL. mix of the analytical standard at a concentration 10x as high as the reference
in the calibration curve (to obtain the appropriate concentration in the sample after final
dilution), 10 pL of atrazine solution — internal standard (1000 ng/mL), and 340 uL of mobile
phase A:B (90:10,v/v) was put in a vial (2 mL). The calibration curve was analyzed in each

series of tests.

Equipment

The liquid chromatography system consisted of an ExionLC AC Pump 2x, ExionLC Degaser,
Exion AC Autosampler, and ExionLC Column Oven from AB SCIEX. The system was coupled
to a mass spectrometer AB SCIEX 5500 QTRAP with electrospray ionization in positive and
negative mode. For data acquisition, data handling and instrument control Analyst 1.6.3 and
MultiQuant 3.0.3 software was used. Separation was carried out on a Kinetex C18 column
(Phenomenex, 3.0 x 100 mm; 2.6 pum). A 20 puL sample was injected into the system at a flow
rate of 0.5 mL/min. Mobile phases A: water with ammonium formate (2 mM) and formic acid
(0.1 %v/v) and B MeOH with ammonium formate (2 mM) and formic acid (0.1%, v/v), were
used with the gradient program below: 5% of B at 0 min, 5% of B at 1min, 95% of B maintained
from 15 to 21 min, 5% of B maintained from 27 to 30 min. The mobile phase was delivered at
a flow rate of 0.5 mL/min. Analytes were quantified in double ion monitoring (MRM) mode.
All results were based on the peak area ratio between the drug and the analytical standard. The
MS conditions were set as follows: CUR: 30, CAD: medium, TEM: 400, GS1: 40, GS2: 70,

dwell time > 5 ms.
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Sample preparation
Urine samples and fortified samples:

First, 250 pL of urine and 20 pL of atrazine (2500 ng/mL) was added into 2 mL Eppendorf
tubes; next 250 pL of ACN with buffer was added and mixed in a vortexer. During the next
step, the test tubes were placed into a minishaker (1400 rpm, 21°C) for 10 minutes. Afterwards
the samples were placed in a freezer for 10 minutes for a better purification of the sample and
then were put in a centrifuge (2000 rcf) for 5 minutes. The supernatant was filtered through a
syringe filter and in the last step the tubes were placed in a centrifuge (10000 rcf) for 1 minute.
The 10 puL of urine extract and 490 uL. of mobile phase A:B (90:10, v/v) was put in a vial (2mL).
Fortified samples are prepared analogously to the real samples. In the first, apart from the
atrazine and urine, we add 50 pl of the mix of analytical standards (500 ng /mL). However, in
the next step, we add 200 uL of ACN with a buffer instead of 250 pL as in the case of urine
samples. We perform the remaining steps analogously to the real samples. The fortified samples

were analyzed in each series of tests.

Method Validation

The spectrometric analysis parameters were optimized, and two MRM pairs were selected for
each analyte according to the mass spectrometry standards.

This method was validated according to the SWGTOX validation guidelines for whole blood
and urine'®. The parameters such as selectivity, specificity, linearity, precision, BIAS, recovery,
reproducibility, LOD and LOQ were validated.

Selectivity and specificity were assessed by spiking fortified samples with in small mix to test
for any interference. Urine without analytes was used to identify matrix interferences. Samples
were extracted and analyzed following the developed method in order to ascertain whether
exogenous analytes may interfere with the analytes tested for the developed method.

Linearity was assessed by analyzing six separate calibration curves in the matrix by spiking
blank urine with concentrations ranging from 0.05 to 50 ng/mL for each analyte. Calibration
curves were generated by plotting the peak area ratio (PAR) versus the spiked analyte
concentration. Blank matrix and blank matrix containing only IS was analyzed with each batch
but not included in the calibration curves. The correlation coefficient (R2) was calculated and

deemed acceptable for R2 values >0.99.)
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Precision and BIAS was calculated by running six replicates of calibration standards for five
concentrations (10, 100, 1000, 2000 and 5000 ng/mL). For precision and BIAS accuracy limit
of £20% was used. The six repetitions were also used to determine the mean recovery.

The limit of detection (LOD) value was determined as the lowest calibration standard which
was expressed as S/N ratio >3, while the LOQ was determined to be the lowest calibration
standard which was expressed as S/N ratio >10. The reproducibility of the analytical method
has been verified by proficiency tests.

In order to verify the matrix effect, a standard curve in the matrix was used. The obtained points
of the standard curve take into account the influence of the matrix on the analysis of real

samples.

Results and discussion

Choice of the experimental conditions in HPLC and MS

In order to select the working parameters of the mass spectrometer, the analytical standards of
the tested substances were individually optimized with the Analyst 1.6.3 software. During this
step, values appropriate for each analyte were selected, such as the ionization mode, Q1, Q3,
declustering potential (DP), entrance potential (EP), collision energy (CE), and collision
cellExit potential (CXP). Among the psychoactive substances that were optimized, the negative
ionization mode turned out to be better only for two of them (GHB and Phenobarbital). All
other analytes are analyzed in positive ionization mode. The MRM pairs and DP, EP, CE, CXP
values for each analyte have been collected in Table 1. MRM transitions were monitored only
in specific detection windows that were defined as & 0.5 min from the expected retention time.
The developed method 465 analytes (two transitions for each analyte). After selecting the MS
parameters, optimization of the chromatographic method was undertaken in order to obtain the
best possible separation of all analytes. Optimum separation conditions were obtained with the
following conditions of the gradient: 5% of B at 0 min, 5% of B at 1min, 95% of B maintained
from 15 to 21 min, 5% of B maintained from 27 to 30 min. The mobile phase was delivered at
a flow rate of 0.5 mL/min. Mobile phases A: water with ammonium formate (2 mM) and formic
acid (0.1 %v/v) and B MeOH with ammonium formate (2 mM) and formic acid (0.1 %v/v),
were used. Acetonitrile was also checked instead of methanol; however, it did not create more
favorable conditions, and increased the harmfulness of the waste generated during the analyzes
as well as their cost. Various contents of ammonium formate (from 2 to SmM) were also tested.
In this case, increasing the ammonium formate content did not improve the separation of the

analytes on the chromatographic column. The chromatographic conditions selected in this way
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were checked on three different columns: Kinetex C18 column (Phenomenex, 3.0 x 100 mm;
2.6 um), Kinetex Biphenyl (Phenomenex, 3.0 x 100 mm; 2.6 um) and Kinetex Phenyl-Hexyl
(Phenomenex, 3.0 x 100 mm; 2.6 um). The best separation was obtained for the first column,
so it was selected for further analysis. This gradient method allowed separation of all
compounds except 3-MMC and 4-MMC in a 30-min run time. The retention times of all

compounds were from 1.41 to 16.76 min and are presented in Table 2.

Development of the extraction procedure

Work on the extraction process started with solid phase extraction (SPE) tests. However, the
wide range of analytes belonging to different groups made it impossible to obtain satisfactory
results. Individual columns dedicated to a given group of analytes generated numerous losses
among other analytes. If several types of SPE columns were used, a single sample needed to be
analyzed several times, which generates large losses, both in terms of time and reagent, and
requires a much larger amount of sample for testing. Considering the obtained results, an
attempt was made to develop an extraction method that would enable rapid isolation of all
compounds contained in the developed procedure. Liquid-liquid extraction with cold
ammonium formate in acetonitrile was selected for this purpose. To verify the extraction
process, atrazine solution was added to each of the samples at the same level. The next step was
to check the effect of freezing the sample at two stages of the sample preparation process. The
sample was first placed in the freezer for 10 minutes after the addition of ACN with buffer and
vortexing. The sample was placed in the freezer again after being removed from the centrifuge.
The tests performed showed that while the first freezing of the sample is beneficial in the
preparation of the sample, its re-freezing has no effect, so this step was removed from the
procedure. The urine sample preparation procedure described above turned out to be the most
advantageous in terms of recoveries obtained for individual analytes. The developed procedure
allowed the isolation of all tested analytes from urine samples during one process. The results

concerning the mean recovery of a given analyte are presented in Table 2.

Validation

The developed method of isolating and determining psychoactive compounds, drugs and their
metabolites from urine samples was validated according to the SWGTOX guidelines. 465 out
of 477 validated compounds met the validation criteria and were included in routine analysis of
urine samples. The type of calibration curve in matrix was selected using the software used to
process the results. The linear range of the curves was selected as the most appropriate, and the
calibration curves in matrix were linear in the range of 0.5-50 ng/mL. The correlation

7
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coefficient (R2) was calculated and deemed acceptable for R2 values >0.99. The use of this
type of standard curve made it possible to eliminate the influence of the matrix effect in real
samples. Extraction recoveries ranged from 18.43% (JWH-146) to 119.94% (1-(2-
methoxyphenyl)piperazine). The method was found to be selective for the tested compounds.
The only exception are 3-MMC and 4-MMC which do not separate on analysis. No interfering
peaks were observed in the drug-free urine samples. The precision and accuracy values and
recoveries for validated compounds are presented in Table 2. Due to the requirements and
improvement of routine laboratory work, the lowest point of the curve was adopted as the LOD
values. However, in the case of LOQ, the lowest concentration was assumed, which positively
passed the validation of individual analytes. The LOD was estimated for 465 compounds and
the value was 0.5 ng/mL. The LOQs values were from to 10 ng/mL to 100 ng/mL. The LOD
and LOQ values for each analyte are also included in Table 2. For precision and bias, the
accuracy limit of £20% was used. Values of precision ranged from 0.87 % to 19.14% and bias
from -19.92% to 19.94%. Twelve of the validated compounds did not meet the above criteria.
The developed method was verified by proficiency tests carried out according to LGC

Standards. The obtained results met the criteria of proficiency tests.

Use in real samples in Institute of Forensic Genetics in Bydgoszcz

The developed analytical method was incorporated into the routine analysis of urine samples in
our laboratory. In 2021, 70 urine samples from drivers were analyzed. In only 18% of them, the
presence of none of the 477 analyzed substances was found. 49 analytes were detected in the
remaining samples. They were: 3,4-MDMA, 3-CMC, 3-hydroxybromazepam, 3-MMC,
4-MMC, 4-CMC, 4-methylamphetamine, 4-methylcathinone, 6-MAM, 7-aminoclonazepam,
alpha-ethylaminohexanophenone, alprazolam, amphetamine, azacyclonol, benzoylecgonine,
carbamazepine, cathine, clonazepam, cocaethylene, cocaine, codeine, DCPP,
dextromethorphan, diazepam, dihydrocodeine, doxepin, EDDP, eutylone (BK-EBDB),
fentanyl, fluoxetine, GHB, hydrocodone, lidocaine, methadone, methamphetamine,
methcathinone, mianserin, morphine, nordiazepam (desmethyldiazepam), oxazepam,
paracetamol, pregabalin, propranolol, quetiapine, sertraline, sildenafil, temazepam,
THCCOOH, tramadol, trazodone. Figure 1 shows the calibration curves in matrix, and
chromatograms of substances detected in real samples. One substance was found in 14 samples,
Two substances were found in 12 samples, three substances were found in 8 samples, four
substances were found in 4 samples, five substances were found in 1 sample, six substances

were found in 7 samples, seven substances were found in 2 samples, eight substances were
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found in 3 samples and fourteen substances were found in 1 sample. The most frequently
detected substances were paracetamol (22 samples), amphetamine (20 samples), GHB (11
samples), THCCOOH (8 samples), and morphine (7 samples). The conducted research on a

group of drivers allowed us to verify the method in terms of its suitability for routine analyzes.

Figure 1. The calibration curves in matrix and chromatograms of substances detected in real samples.

ALPRAZOLAM P i AMPHETAMINE ’ AZACYCLONOL

CLONAZEPAM B =
) DOXEPIN 4 :| OXAZEPAM
PARACETAMOL s : QUETIAPINE : : THCCOOH
.
Conclusions

The developed analytical method enables quick, relatively cheap analysis of urine samples for
psychoactive substances, drugs and their metabolites. The use of liquid-liquid extraction made
it possible to isolate a large number of analytes (465) during a single sample preparation
process, which significantly reduces the time of sample preparation as well as the consumption
of reagents and the volume of harmful waste. The developed method is characterized by a much
larger number of analyzed substances than the works mentioned above®®!1:17:18 in which the
number of analytes is 62, 80, 7, 8, and 10, respectively. Moreover, the procedure of our method
has been simplified o remove the stage of enzymatic hydrolysis, which was used in one of the
studies!®. Moreover, the developed procedure obtained lower LOD and LOQ values than in the
previous works. An additional advantage is the possibility of further development of the method
and its expansion with new analytes. The LC-MS/MS method used for the determination was
successfully introduced into routine analyses. With it, a large number of substances can be
analyzed quickly, which facilitates fast diagnosis and treatment of patients with suspected

poisoning, or collecting evidence from e.g. road accident participants or suspects showing signs
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of psychoactive substance abuse. The developed and fully validated method not only enables
on-the-spot analyses but also creates great opportunities for further development of this method
and the creation of new variants, e.g. tailored for specific needs of toxicologists. The method
we developed has some shortcomings, including a small number of metabolites compared to
the number of primary analytes. However, the enormous development opportunities of this
method allow us to analyze primary substances in other matrices, such as blood, and add further
metabolites to the list of analytes, which will improve the method developed by us in terms of

a more comprehensive analysis of urine samples.
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Table 1. Summary of operating parameters LC-MS/MS and MRM pairs for each compound studied.

Analytical Methods

CE for

P Product 1sIMR CXP for P Product CE for CXP for
ANALYTE Irecurslor Iro ug DP EP Nf/ g ISIMRM/ ANALYTE Irecursl"r I“’ “°3) DP EP  IstMRM 1stMRM
on(Q1)  Ion (Q3) 145 0d MRM on(@QI)  Ion(Q /20d MRM /2 MRM
MRM
125.1; 163.0;
4-CHLORO-ALPHA-PVP 266300 127101 10 3337 1048 bk2C-B 274896 0 81 10 3921 3921
1-(2-METHOXYPHENYL)PIPERAZINE  193.263 gg'}; 106 10  43/25 818  bk-MDA 194.195 }‘1‘2'?; s6 10 1931 14/14
1-G3- 188: 91.0;
TRIFLUOROMETHYLPHENYL)PIPERA 231278 |90 141 10 3151  22/16  BMPEA 136133 110 46 10 2511 10/16
ZINE (TFMPP) : :
(1-?];%1{ LOROPHENYL)FIPERAZINE 197.469 HZ} 121 10 3345 1416 203977 2769 71 10 15 )
p e BROMO-DRAGON-FLY
1,4-DIBENZYLPIPERAZINE (DBZP) 67007 LY 10 a7 12/10 206.128 2789 81 10 17 12
1-AMINOINDAN 134.019 } g} 56 10 1533 14/14  BUPRENORPHINE 468.189 fz'zoé) 116 10 95/117 12/10
I-METHYL-4-BENZYLPIPERAZINE 91.0; 184.0;
(MBZP) 191061 10 8 10 31/63 12/10  BUPROPION 39672 151 6 10 1737 24/16
I-'METHYLAMINO-1-(3 4- 163.0- 174.1;
METHYLENEDIOXYPHENYL)PROPAN 194261 >0 61 10 1333 22116  BUTYLONE (bk-MBDB) mugs Y 6 10 2517 20/10
v . .
2,3-DICHLOROPHENYLPIPERAZINE 3 5, 188; 91 10 2745 2420 CAMFETAMINE 202289 91.0:67.0 76 10 43/25 14/14
(DCPP) 152.0
2.3-DIMETHYLETHCATHINONE (2,3- 188.1; 193.0;
DMEC) 206062 37 91 10 1739 2420  CANNABIDIOL 315323 0% 121 10 29/43 10/16
2.3-DIMETHYLMETHCATHINONE 174.0; 194.1;
3 DMMO) 192200 \T8% 66 10 1727 2020  CARBAMAZEPINE 237209 o) 11 10 27/45 24/24
2,3-ETHYLONE ISOMER 222247 }Zg'}; 8 10 23735 88  CATHINE 152.256 ﬁ"; }? s 10 13/23 2214
2,3-MDMA 194351 ;3560; 91 10 25/53 18/12  CATHINONE 150.030 ﬁ%i s6 10 1731 18/14
135.0; 127.0;
2,3-MDPV 276236 300 91 10 3137 16114 CBI3 369000 200 151 10 61/39 20/24
2,4,5-TRIMETHOXY AMPHETAMINE 226297 fgg'}; 76 10 1535  10/10  CBL-018 358214 ﬂj‘i; 76 10 21/49 10/20
?Z"Z%ﬁf/[TgYLMETHCATHINONE 192.190 g;"(l); 76 10 1727 20/18 394203 188.9
2 o CI12201 151 10 37535 24/24
2,4-DMEC 206063 S0F 41 10 1747 12720 396214 191.0
151.1; 260.0;
2,5-DMMA 20264 DUF 6 10 2335 2016 CLOBAZAM 301995 2900 151 10 29/45 1226
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368124 2430 106 10 27 12 CLOMIPRAMINE 315043 86.1:580 106 10  23/65 12/8
25B-NBF XN
370016 2450 131 10 27 12 CLONAZEPAM 316097 2100 151 10 35/45 12122
25C-NBF 324.164 }gzg’ 111 10 25/37 10/10 COCAETHYLENE 318.094 ég%l; 101 10 27/39 24/12
25C-NBOH 322.138 ;2960; 101 10 2785  24/12  COCAINE 304.198 ;521' I 106 10 27/79 2112
25C-NBOMe 36,160 oo 9% 10 255 1412 CODEINE 300058 o2 136 10 85/95 18/16
25D-NBOMe 56160 0 8110 5725 1216 CUMYL-PICA 30217 AL 8 10 21/73 12112
91.0; 236.2:
25E-NBOMe B0zt 0 106 10 6127 1216 D2PM 254200 330 81 10 19/39 12/8
25G-NBOMe 30042 % 81 10 6127 1214 DEMOXEPAM 286.956 ;zgg 131 10 3137 2/12
25H-NBOMe 32346 00 81 10 5523 1218 DESALKYLFLURAZEPAM 289917 |40 116 10 39/39 18/18
25-1-NB20Me asass 9 121 10 7527 1216 DESCHLOROETIZOLAM 310255 2L 151 10 3331 12112
121.1; DESCHLORO-N-ETHYL- 91.0;
251-NB30Me asre L 13110 3375 1an2 DESCHLOR nsas7 Y 9% 10 3923 1078
251-NB4OMe 428177 ;é 10'1; 91 10 217113 16/10  DESIPRAMINE 267.085 72.1:441 71 10 21/63 10/8
290.8; DESMETHYLDIAZEPAM 200.1;
251.NBF 416016 00 21 100 20a3  12ns QonEITEON o 200 14110 3939 26/18
251-NBMD aa1sa B3 6 100 3103 1612 DESMETHYLFLUNITRAZEPA g9 07 25415 16 10 35/53 12124
770 M 198.0
25I-NBOH 414.121 gg;g’ 101 10 31/23 12/14 DESOMORPHINE 272.254 }g;{’ 126 10 49/73 20/18
25N-NBOMe 347200 3% 86 10 5923 1216 DESOXY-D2PM 2301 ) '70;1 101 10 3323 12/8
25T2-NBOMe 362260 10 a1 10 s9p7 1014 DESOXYPIPRADROL (2- 252331 911:650 91 10 49/85 12/10
1211 DPMP)
25T-NBOMe 348035 0l 9% 10 6327 1416  DEXTROMETHORPHAN mase 2 126 10 81/51 16120
2-AMINO-1-PHENYLBUTANE 150.209 2;8’ 61 10 23/49 12/10 DIAZEPAM 285.397 }Sgg’ 166 10 37/43 20/24
2-AMINOINDANE 134257 H;} 51 10 1933  14/14  DICLAZEPAM 320306 ég%o? 166 10 43/103 28/12
214186 1690 61 10 27 §  DICLOFENSINE s 20 151 10 3329 16/14
#BROMOAMPHETAMINE 206192 1709 56 10 27 o0 DIETHYLCATHINONE 206061 103L: §1 10 31/29 12/14
: : (AMFEPRAMONE) : 100.1
228.188 169.0 DIHYDROCODEINE 302.062 }gg?’ 121 10 43/81 26/16
2-BROMOMETHAMPHETAMINE 7110 20027 20010 121
230177 171.0 DIMETHOCAINE 29175 200 106 10 3181 14/10
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Analytical Methods

2C-B 259.957 ;‘z‘;'g; 5110 1729  12/10  DIMETHYLONE (bk-MDDMA) 222209  722:91.0 86 10 25/49 10/12

2C-B_FLY 283.976 fg;? 106 10 21/33 1224  DIPHENHYDRAMINE 256.071 }gz'{; 56 10 17/57 22/22

20-C 216.441 igZ'g; 76 10 1527 2422  DIPHENIDINE 266.099 }g;i 76 10 25/47 22012

20D 195583 9091 10 1525 24720 DiPT 24891 1142 81 10 2131 14/20
164.1 144.1
178.0; 2431

20-G 20052 (50 76 10 2337 2220 DL4662 266292 Tl 86 10 19/35 12/22
125.0; 304.9;

2-CHLOROAMPHETAMINE 170196 o> 61 10 2551  16/14 DOI 322068 S0 61 10 1727 12/12
291.0: 202.0;

201 307947 200 66 10 1931 1212 DOTHIEPIN 296,089 5000 8 10 75/61 26/28
207.1: 107.1;

20-P 24065 o0 66 10 1525 1024 DOXEPIN 9018 1% 101 10 31/73 14/10

2C-T-7 256.022 5?91'1; 7110 17/63 10/12  DOXYLAMINE 271.067 }g;(l); 61 10 4923 2022
231 183.1;

2C-TFM 250269 30 91 10 1729 1012 EAM2201 388207 o) 81 10 35/65 10/20

2-FEC 196255 }‘3‘21 76 10 4137  18/10  EDDP 278.507 iigf? 8 10 41/33 10/10
123.1; 155.0;

2-FIC 168199 12F 61 10 2133 1414 EG2201 a02s Y 181 10 33/71 22/16

2-FLUOROAMPHETAMINE 154.130 }gg'?; 61 10 2313 14/16  ERGOMETRINE 326.400 5(2); }; 116 10 31/39 10/10

2-FLUOROMETHAMPHETAMINE (2- g0 547 109100040 9553 1212 ESTAZOLAM 295921  2680; 101 10 33/55 12/24

FMA) 83.1 206.0

2-FLUOROMETHCATHINONE (2-FMC)  182.187 12;1.(1); 81 10 1929  22/16 ETAQUALONE 264.918 ;‘7‘661; 116 10 37/89 18/12
216.9: ETHCATHINONE 162.1;

2-I0DOAMPHETAMINE 262178 0% 8110 2747 1an2 PIHCATHINS 180.064 192 76 10 1739 20/14

2-MAPB 190.239 g?? s 10 1947 814  ETHYLONE (bk-MDEA) 222228 égj }; 7110 25/19 20/10

2-McOMC 194219 }Zf} 61 10 1727  10/16  ETHYLPHENIDATE 248328 84.1:560 111 10 25/69 12/

2-METHOXY-2-PHENYLETHYLAMINE 152214 %00’1; 61 10 1545 1412  ETIZOLAM 343.910 ;;i? 21 10 35065 14/10

2-METHOXYAMPHETAMINE (2-MA)  166.068 ﬁ; (1); s6 10 21/13  16/18 EUTYLONE (bk-EBDB) 236294 igg i? 9% 10 25/29 24/22

2-METHOXYMETHAMPHETAMINE (2- 120.9; 159.0;

VROMA) 180322 70 6 10 2339 14/8  FENFLURAMINE 232018 000 8 10 31/57 20/14

2-METHYLAMINO-1-PHENYLBUTANE  164.237 2;8 7110 25/55 14/8  FENTANYL 337.171 }ggg 13110 29/57 10/12

2-METHYLMETHCATHINONE (2- 160.1: 226 1

VMO 178060 190F 76 10 1727 2218  FLUBROMAZEPAM 34716 T 161 10 39/41 10/22
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>-METHYL-PBP 232,265 ;(1)56 5 116 10 3353 1212 FLUDIAZEPAM 303.922 5;260; 141 10 43/93 26/12
2-METHYL-PPP 218291 ??91] 116 10 31731 16/8  FLUMAZENIL 303.986 gfg (1); 81 10 23735 1226
3 4-DICHLOROMETHYLPHENIDATE 841 268.0;
e TMD) 303454 S 21 10 2777 12/8  FLUNITRAZEPAM 33814 5500 136 10 3547 12/12
3 4-DIMETHOXY-ALPHA-PVP 292246 Bé? 116 10 3533  22/12  FLUOXETINE 310,021 ‘1‘3'81;1 s1 10 4311 8/18
3 4-DIMETHYLMETHCATHINONE 174.1; 315.0;
i DMMO) 192031 (7% 81 10 1727 2018 FLURAZEPAM 388023 000 91 10 31111 14/14
3 4-DMEC 206.146 ﬁgi 86 10 43/67 14/6  FUB-144 350.227 igg i? 11 10 61729 14/14
3 4-DMMA 210.063 g?i 61 10 1729 2220  FUB-JWH-0I8 380.203 i (5)3(1) 176 10 33/63 8/18
1771 253.0;
3 4-EDMA 208248 100 61 10 1929 1020  FUBNPB-22 98.186 1o 8 10 23/47 1218
3 4-EDMC 222.191 %gg'?; 61 10 1929  10/10  FURANYLFENTANYL (Fu-F)  375.290 ig;i 136 10 55729 14/20
3.4-MDMA (ECSTAZY) 194.025 }8;1 76 10 1733 20/14 GHB 102935 85.0:57.0 75 -10 -10/-10 12/-18
163.0; 174.0;
3 4-MDPA 2051 (2% 81 10 1935 2014 HARMALINE 250510 14 61 10 2937 10/18
3 4-MDPHP 290,285 i ig'; 131 10 3535  16/18  HARMINE 212795 i;g (1); 121 10 4131 20126
34 126.1:13 199.0;
S HYLENDIOXYPYROVALERONE 276144 1 76 10 31/41 124  HYDROCODONE 300050 00 13110 39/77 24/16
3 4-METHYLENEDIOXY PV9 318.230 }ggé 166 10 3539 820  IBOGAINE 312,288 %261; 281 10 43/119 14/12
30C-NBOMe 396.257 }i;} 61 10 2359  10/18  IMIPRAMINE 281.078  86.1:58.1 66 10 21/59 12/8
214192 168.9 ISOPENTEDRONE 192.055 ?é'loé) 7110 33417 1222
3-BROMOAMPHETAMINE 46 10 25025 20/14 ‘
TWH 018 BENZIMIDAZOLE 126.6:
216,189 171.1 A Lo, 3o 20 121 10 109/41 16/20
228180 169.0 JWH-011 384.202 S;} 15110 3771 16/14
3-BROMOMETHAMPHETAMINE o 86 10 2727 2020 oo e — "
: : CARBOXAMIDE : 770
244143 145.0 TWH-022 340.223 { ;3} 136 10 31/61 8/16
3-BROMOMETHCATHINONE (3-BMC) 86 10 2325 2022 EIRE
242128 1451 TWH-031 306155 120 131 10 51/95 8/6
3-CAF 383.161 g?g‘g; 101 10 19/65 1224 IWH-071 300.220 gz }; 11 10 57729 16/8
3C-B-FLY 298069 2809 66 10 21 12 JWH-080 358.107 }g;? 61 10 33/69 24/16
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Analytical Methods

300079 2830 46 10 17 16 JWH-116 370.219 };3? 21 10 33/69 16/6
3-CHLOROAMPHETAMINE 170.206 550'1; 66 10 2553 14/12  JWH-145 367.929 } ;‘7”13 91 10 35/69 2/18
3-CHLOROMETHCATHINONE (3-CMC) ~ 198.231 iﬁ'}; 76 10 2541 1818 JWH-146 396,312 } ;2 (1)? 14110 2771 18/22
3-CHLOROPHENYLPIPERAZINE 197249 L 01 10 2747 1814 TWH-149 370172 1691 156 10 35095 26/14
(mCPP) 118.1 1152
3C-P 254286 1L s 10 1935 1014 JWH-167 306156 o1b 8 10 31/35 12/30
107.1 2142
3-DESOXY-34-MDPV 274249 gg} 126 10 3137  18/16  JWH-175 328.281 }‘]‘; 106 10 29/83 18/14
3-ETHYLMETHCATHINONE (3-EMC)  192.220 }Zj‘}; 66 10 1743 2218 IWH-IS2 384.268 }3?8 196 10 33/61 10/14
135.1; 169.1;
3-FEC 196262 D>F ORI 10 3941 1818 JWH-193 399.123 (9% 116 10 31/97 10/6
3-FLUORO-ALFA-PPP 222280 ;2331'1; 8% 10  31/33 12/14  TWH-198 415.117 }?i; 181 10 3335 22/10
3-FLUOROAMPHETAMINE 154.134 }gg? 76 10 2513 14/16  JWH-201 336.263 % 161; 151 10 3577 16/10
3-FLUOROMETHAMPHETAMINE (-5 o53 1091 o045 o953 1910 JwH-213 384326 1831 181 10 35061 22/18
FMA) 83.1 153.1
3-FLUOROMETHCATHINONE (3-FMC)  182.014 ij;"}; 81 10 1927 2018  JWH-307 386.153 } gg? 66 10 2781 24/16
3-HYDROXYBROMAZEPAM 331.895 g?gg 106 10 2721 1214 TWH-309 418325 } ;3? 14110 29/77 20116
3-HYDROXYFLUNITRAZEPAM 330.031 ;éi'g; 9% 10 4327 1212 JWH-368 386.132 } ;2(1) 106 10 29/69 20116
3-I0DOAMPHETAMINE 262.179 %117'0; 66 10 2543 10/14  TWH-369 402.279 } ;3 é; 126 10 29/65 20/18
3-MEC 192.185 5‘1‘41'2; 8 10 3947  16/14  JWH-412 360.213 }Zg? 161 10 33/63 10/18
3-McOMC 194205 VOLL ey 0 2su7 2012 422179 2350 131 10 37 12
118.1
oL TWH-424
3METHOXYAMPHETAMINE 3-MA) 166070 070" 41 10 2137 16114 420174 2330 1 10 37 12
3-METHOXYPHENCYCLIDINE 274.190 fglll 46 10 1737  10/14  KETAMINE 238.083 éésdo; 61 10 37/73 16/12
3-METHYLMETHCATHINONE (3- 160.1; 223.0;
M) 178046 (900 86 10 1727 2018 LAMPA 24164 20 116 10 33/41 28126
3-METHYL-PBP 232.266 ;‘1)50'1; 106 10 31/55  14/12  LIDOCAINE 235081 86.1:58.1 126 10 23/51 10/10
3-METHYL-PPP 218.209 ;}963; 116 10 31/49 6/8  LOPRAZOLAM 464.983 ﬁf? 126 10 5735 12/14
, VTRE 275.9;
44"DMAR 191255 o1 61 10 1739  18/12 LORAZEPAM 21924 200 1110 2921 12/14
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4-AcO-DET 275216 %% 81 10 2335 1220  LORMETAZEPAM 335939 250 86 10 29/45 14/12
4-AcO-DMT 247.314 ?2011 81 10 2133 6/16  LSD 324277 3(2);8; 101 10 33/57 28/26
4-AcO-MET 261.300 Zéb% 76 10 2135 1022  MAPROTILINE 278.114 }2;8 116 10 47/83 24/22
4-APB 176148 SWE 66 10 2539 1612 MBDB 208040 13> s1 10 27/55 18/10
4-APDB 178238 (0F 71 10 1325 2216 MDAT 192204 >0 66 10 1535 10/8

288233 2570 61 10 19 12 MDBP 21272 ;;.560; 61 10 23/53 10/12
4-BROMO-2,5-DMMA o

200240 2590 56 10 19 12 MDEA 208054 O30 66 10 1935 20/14

214182 1690 76 10 25 20 MDMB-CHMINACA 386303 100 156 10 33/57 12/18
4-BROMOAMPHETAMINE 161.0;

216181 1709 56 10 25 2 MDPBP 262004 00 8 10 31535 20/14

228205  168.9 MECLONAZEPAM 329.969 ;2‘;:8; ol 10 37/57 14/12
4-BROMOMETHAMPHETAMINE ol 10 2927 20020 20

230200 170.9 MEDAZEPAM 271019 200 126 10 37/61 26/20
?éi%ggg%%gcmﬁmow 243.495 }ﬁ}; 101 10 2345 1818  MEMANITINE 180.261 }g;g; 56 10 19/33 8/10
4-CAB 184174 21 46 10 25557 1614 MEPERIDINE 28140 220 121 10 31/59 20/8
4-CEC 212210 3% 66 10 2539 818  MEPHTETRAMINE (MTTA)  190.139 i 101 10 3113 8/18
4-CHLORO-ALPHA-PPP 238267 52911 111 10 3333  16/12  MEPIRAPIM 314.241 ﬂi:{; 66 10 21/47 108
4-CHLOROAMPHETAMINE 170.197 ég%O; 51 10 2553  12/12  MEPROBAMATE 219.029 ;2?1'1; 66 10 1131 20/8
4-CHLOROMETHCATHINONE (4-CMC) 198000 (43° 76 10 2541 1818  MESCALINE 22183 10 76 10 13/63 24/12
4-CMA 184235 2B g1 10 20557 1412 METHADONE 310094 3005 66 10 2135 12/14
4-EAPB 204.264 é? .161; 76 10  29/45  10/12  METHAMPHETAMINE 150063 1 '99;1 5110 2515 12/16
4-ETHYL-N,N-DMC 206.207 }323 61 10 2735  14/18 METHANDIENONE 301.060 }i;f? 13110 35021 14/18
4-FEC 196260 |30F 71 10 4137 1816  METHAQUALONE 251007 b 13110 3757 18/12
4-FLUORO BUPHEDRONE 196.234 }13:}; 76 10 3147  18/18 METHCATHINONE 164.056 g (1): }; 61 10 27/41 18/16
4-FLUORO PENTEDRONE 210.264 ;2.960; 8 10 33111 1410 METHEDRONE (bk-PMMA)  193.998 }Z?:g; 56 10 1531 10/6
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4-FLUORO PV8 78065 927% 126 10 3371 1612 METHOHEXITAL 263012 2210 116 10 19/67 10/10
4-FLUORO PV9 292257 52901 116 10 3571  14/14 METHOXETAMINE 248.059 é(z);: o 76 10 37/19 16126
4-FLUORO-ALFA-PPP 222267 ;éi'l; 8 10 31/33 814  METHOXPHENIDINE 297.324 ﬁg v 01 10 2731 16/14
;ﬁiL)JOROMETHAMP HETAMINE (4= 2514 }(3)3:(1); 81 10 2715 1218  METHYLHEXANAMINE 116066  57.0;41.1 71 10 1731 8/6
4-FLUOROMETHCATHINONE (4FMC) 182011 (S0l 71 10 1929 2220  METHYLONE bkMDMA) 208272 |90 8 10 2537 20/14
4F-PVP 250250 ()% 91 10 3135 1216  METHYLPHENIDATE 234300  84.1;560 71 10 23/65 10/8
4-HYDROXY DiPT 262.005 i? izi; 171 10 3121 2014 MEXEDRONE 208.300 ?} '99;0 76 10 47/29 16/6
4-HYDROXYMIDAZOLAM 341.932 35318; 121 10 3141  14/14  MIANSERIN 265.493 gg?l' L 146 10 29/45 24/10
4-TODOAMPHETAMINE 262177 200 S6 10 1527 1212 MIDAZOLAM 326065 o0 136 10 3751 12/30
4-MAPB 190254 SWE 76 10 2741 1810 MITRAGYNINE 399.004 |10 136 10 41/63 22/20
4-MEAP 220.297 1‘0“5‘11; 66 10 4329 1812 MMAI 178.131 }g;:g; 61 10 1553 22/14
4-MEO-ALPHA-PVP 262212 ig}é 91 10 3325 1218  MMBOIS 5251 7 L‘: (1)? 66 10 19/51 10/20
4-McOPBP 248282 F0 101 10 3137 1416 MMB2201 363251 oo 81 10 21/53 10/16
4-METHOXY PHENCYCLIDINE 274176 207 61 10 3917 1410 MN-2S aa0336 0N a0 4 12/12
4-METHOXY PV8 290.295 }gié; 126 10 3533 16/8 %‘gﬁéi#&g HYL 454.347 ;‘5‘: v 151 10 4131 18/14
4-METHOXY PV9 304.286 iééé 101 10 3535 148  MO-CHMINACA 387.261 ﬁé: v 121 10 2747 22/8
?1;11:443 SOXYMETHAMP HETAMINE 180.289 }‘2‘?:(1); 66 10 1527  20/14 MORPHINE 286.043 i ;é i; 176 10 7977 20/16
4-METHYL PENTEDRONE 206274 (30 86 10 4729 1814 MPBP 232059 > 116 10 33/57 14/12
N OPHENONE 206110 (59356 10 1943 2210 MT4s 349380 1SLO 176 10 37/93 24/12
105.1; N-G3- 105.1;

4-METHYLAMPHETAMINE 150227 190F s6 10 2311 168 METHYLBENZYLPIPERAZIN 191273 7" 81 10 27/55 14/10
4-METHYLCATHINONE 164232 305 T 10 a7 asne NN g 782 et 101 10 25/55 10/12
;ﬁgHYLMETHAMpHETAMmE & ieanso (P 66 100 2505 14716 gﬁbnh%rggvmmwmw 250302 (000 101 10 2731 12/14
;ﬁgHYLMETHCATHmONE (- 178066 1007 7110 1727 2018 NN-DMT 189572 0% 116 10 1923 8/18
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4-METHYL-N,N-DMC 102200 1B 01 10 2733 1612 N-ACETYL34-MDMC 250245 T 76 10 19/35 22/18
4-METHYL-N-METHYLBUPHEDRONE  206.209 ;8‘59’0; 5110 2947  16/12  NAPHYRONE 282.065 }‘7‘%9; 51 10 37/59 10/24
i/gfggg&& ANOPHENONE 220.287 }3‘5‘21; 86 10 47129 16/14 g%ﬁ;(RONE'I'NAPHTYL 282.125 } 421?:8; 51 10 57/37 22/10
4-METHYL-PBP 232310 é?:jdl; 81 10 33/55 1412  N-BENZYLNORBUTYLONE 298241 91.1;65.0 96 10 41/91 14/16
4-METHYL-PHP 260.347 é(l).sil; 13110 3363 1410 lljdggl{lig)]z;‘/;MPHET g 194253 éild(); 66 10 29/45 16/14
4-METHYL-0-ETHYLTRYPTAMINE 203040 (g4 56 10 2913 2024  N-ETHYLBUPHEDRONE 192206 00 66 10 39735 10/14
5-APB 176082 o0 a6 10 2347 gno  PUNLRC 192000 1950 76 10 29/57 6/14
5-APDB 178.290 ig;:?; 56 10 1327  22/18  N-ETHYLNORDAZEPAM 299.364 ;3.561; 206 10 59/89 20/10
5-APDI 176173 127271 10 1327 2210  N-ETHYLNORKETAMINE 252180  125.0:80.1 71 10 41/75 16/14

365216 3201 91 10 21 14 N-ETHYLOXAZEPAM 315994 5700 116 10 29/47 12/12
5-CHLORO AB-PINACA o

367248 3222 86 10 21 14 N-ETHYLPENTYLONE 250269 3% 71 10 2127 2/12
5-CHLORO-NNEI 391.226 fﬂ:?; 8 10 3155 1288 NIMETAZEPAM 296.187 ;g? (1)? 171 10 35/45 12/26
5-EAPB 204961 TP 86 10 2920 16116 NITRACAINE 300.822  92.0;760 216 10 5791 12/12
SF-ABICA 348070 To0 71100 295 128 NITRAZEPAM w1974 100 141 10 3351 30124
5-F-JWH-018 ADAMANTYL ANALOG ~ 368.294 ;;50’1; 171 10 39113 1012 NM2201 376.276 ﬁi:?; 131 10 2151 12/18
5-ELUORO THJ 377.255 fé:}; ol 10 29/53 1214 N-METHYL-2AI 148.043 Hg v 81 10 23737 14/14
S-FLUORO-2-ADBPINACA ISOMER 2 363254 100 116 10 4729 1014 N-METHYL-PEA EREC IR 5110 19/43 18/12
5-FLUORO-CUMYL-PICA 367233 oig0 96 10 2077 1214 N-METHYLTRYPTAMINE 175508 (a0 6 10 1737 18/14
5-FLUORO-SDB-006 339.222 3;200 141 10 6331  14/10 NN-DMC 178.233 ;gfl'O; 91 10 29/29 14/10
5-F-PENTYL-3-PYRIDINOYLINDOLE ~ 311.223 égf‘o'l' 136 10 5199  18/12 NORCLOBAZAM 286.954 ;‘1‘8: (1); 141 10 2743 12126
SF-SDB-005 377212 TP 121 100 1551 1010 NORCLOMIPRAMINE 301.026 7203441 101 10 21/65 10/8
5-HYDROXY DMT 205058 Toi 8L 10 1725 820 NORKETAMINE 4176 3% s1 10 1321 12/12
51T 175.275 }gg:}; 61 10 1331  18/18 NORTRIPTYLINE 264.066 ?(1)511 81 10 29727 12/14
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5-MAPB 190.252 B? }; 56 10 1529 16/20 N-PROPYLAMPHETAMINE 178.103 é;%l ; 86 10 17/61 16/10
5-MAPDB 192.202 12;%’ 56 10 17/31 18/14 NRG-3 242.250 }g(l){’ 81 10 35/53 8/16
5-MeO-ALPHA-ET 219.295 i?g}’ 71 10 27/55 18/14 o-CPP 197.229 ﬁgi’ 121 10 27/45 20/8
5-MeO-DALT 271.063 };2 i; 86 10 21727 14/22 OCTACAINE 235.279 ;(2)01 L 81 10 23/51 14/10
5-METHOXY AMT 205.050 }ig?’ 56 10 1527 24/20 ORG-28611 384.309 %Zgé’ 71 10 25/47 12/22
5-METHOXY DiPT 275.078 %;i%’ 91 10 21729 14/22 OXAZEPAM 288.031 ?6%;7 91 10 31721 12/12
5-METHOXY DMT 219.968 ?3516 146 10  21/21 8/22 OXYMORPHONE 302.251 3547“1), 151 10 25/37 14/12
5-METHOXY METHYLONE 238.277 }Zgi’ 9% 10  21/37 24/16 PARACETAMOL 152.016 é;O(jO; 81 10 21/39 14/10
5-METHOXY MiPT 247.988 Sg }; 156 10 19/19 10/10 PAROXETINE 330.014  70.0; 44.1 111 10 49/71 10/8
6-APB 176.049 g?}’ 66 10  13/25 20/18 PCEEA 248.346  91.0;90.1 56 10 45/13 12/12
6-APDB 178.157 %gég’ 36 10 15729 22/8 PCMPA 248.342  91.0;90.1 66 10 43/15 14/12

272.170  240.9 86 10 19 12 PCPr 218.345 ?;90’1 46 10 39/15 6/22
6-BROMO-MDMA o1 0

274.156  242.8 76 10 19 12 PENTEDRONE 192.062 13'2 ’1 81 10 31725 12/16
6-CHLORO-MDMA 228.238 ;2960; 61 10 29/53 12/12 PENTEDRONE METABOLITE  194.308 ;Z%l; 81 10 17/43 22/12
6-EAPB 204.150 g;}’ 56 10  29/17 16/8 PENTYLONE (bk-MBDP) 235.658 ;1;2 i; 136 10 25/19 24/10

158.1; 206.0;

6-1T 175.258 130.1 51 10 15/31 8/18 PHENAZEPAM 350.845 1790 131 10 49/63 26/22
6-MAM 328.010 1065'0;43 141 10  51/95 20/8 PHENCYCLIDINE (PCP) 244.103  86.1;91.0 56 10 17/43 12/12
6-MAPB 190.239 é?ldl; 71 10 27/43 10/10 PHENOBARBITAL 231.014 11%802) -100  -10 -10/-10 -44/-14
7-AMINOCLONAZEPAM 286.241 gé }; 111 10 39/33 14/26 PHENTERMINE 150.067 ?;30’1 41 10 27/13 12/16
7- 121.1; 182.1;
AMINODESMETHYLFLUNITRAZEPA 270.396 770' ’ 146 10  37/75 14/10 PHENYTOIN 253.004 104'1’ 116 10 25/45 24/12
M . .
7-AMINOFLUNITRAZEPAM 283.767 ,17351 L 121 10  37/87 18/12 PRAVADOLINE 379.060 ,1/,?;51 L 76 10 23/89 14/12
7-AMINONITRAZEPAM 252.005 %11'1; 111 10 35/73 16/10 PRAZEPAM 325.365 %‘7‘(1)8’ 126 10 31/49 12/18
7-APB 176.239 ;;161; 46 10 25/53 14/10 PREGABALIN 160.078 ;2261; 116 10 15729 18/8
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7-APDB 178.233 }g;} 61 10 1525 1018 PROCAINE 237.063 }gg} 81 10 21/37 12/14
A-834735 340,308 ;gsdl; 156 10 29/61  16/10 PROLINTANE 218162 9113721 86 10 33/23 12/10
A-836339 311.150 g;é 101 10 2333 12/10 PROMETHAZINE 285029 8613711 76 10 21/63 12/10
AB-FUBINACA 369.130 ?33? 81 10 1347  14/14 PROPAFENONE 342.045 %61' L 8 10 29/47 14/10
AB-FUBINACA 2-FLUOROBENZYL 369260 230 g6 10 3319 1214 PROPRANOLOL 260069 56.0:58.1 86 10 45/45 8/10
ISOMER 3242

AB-FUBINACA 3-FLUOROBENZYL 369241 230 g6 10 3501 12114 PROPYLHEXEDRINE 155882 69.1:550 81 10 23/37 10/8
ISOMER 3241

ADB-PINACA ISOMER 1 345335 gégé 8 10 3321  10/14 PSB-SB-1202 367.248 ﬁ? i? 121 10 2323 12/8
ADB-PINACA ISOMER 2 345.304 gégi 7110 3519 10/14 PTI-1 356.299 %fg? 106 10 29/47 14/10
ADB-PINACA ISOMER 3 345292 gég; 7110 3319 10/14 PTI-2 400341 ;i‘;? 116 10 31/51 14/10
ADB-PINACA ISOMER_4 345,305 5(1)(5)1 81 10 3319  10/14 PV-8 260116  91.1;77.1 96 10 33/73 12/10
AH-7921 329.174 ?3‘3"3; 91 10 2335 1218 PVO 274307 91.0:77.0 126 10 33/73 12/12
AKB43 N-(4- 135.1; 233.0;

PLUOROBENZYL) ANALOG 404265 DXL 136 100 2021 1614 PX-2 397253 507 8 10 3321 12/14
ALFA- 188.1; 167.1;

A AMINOPENTIOPHENONE 206323 S we 10 1730 2w PYRAZOLAM 353043 2070 151 10 47/41 20126
ALFA- 202.1: 253.1;

o L AMINOPENTIOPHENONE 20315 0% 91 10 1933  10/10 QUETIAPINE 384090 %) 116 10 31/51 12/28
ALLYLESCALINE 238321 % 10'1; s 10 1367 10/12 RH-34 326,300 ;% 11' I o1 10 25/57 14/10
ALPHA- CTRE 188.2:218.

e VLAMINOPENTIOPUENONE 206291 om] 101 10 27/57 14412 R-MMC 236144 | 61 10 2517 10/18
ALPHA- 91.0: 138.1;

A MINOHEXANOPHENONE 20312 7% 106 10 3347 1214 SCOPOLAMINE 303805 o 9% 10 29/23 18/20
ALPHA-ETHYLTRYPTAMINE 188.767 Bgi 76 10 270is  16/20 SDB-005 359.177 ﬂgé S 10 21/45 10/20
ALPHA-HYDROXYMIDAZOLAM 341.989 %‘3"35 121 10 2937 14126 SDB-006 321.153 3} 40;1 17110 61/39 12/10
ALPHA-METHYLTRYPTAMINE 175.029 } ig} s6 10 1535 20/16 SERTRALINE 306.988 %zgg 66 10 1737 12/20
ALPHA-PHP 246318 2;'8; 76 10 33/65  10/10 SILDENAFIL 475047  58.1:1001 91 10 103/35 10/12
ALPHA- 105.1; .

B IDOPROPIOPHENONE 20093 %5 6 100 s 1am STANOZOLOL 329138 81.1:95.1 241 10 79/51 12/12
ALPHA-PIPBP 232.294 2;(1) 106 10 3361  8/10 TAPENTADOL 222343 ;2761; 8 10 35/63 14/12
ALPHA-PPP 204.261 ;351.1 C71 100 3183 1478 TEMAZEPAM 301.993 ;gi? 116 10 31/19 12/12
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ALPHA-PVP 232,243 ?;61 LT 10 3957 86 TETRACAINE 265.226 ;Z%l ; 9% 10 21/37 18/10
ALPHA-PVT 238017 560’2; 91 10 2931  16/12 THIOPROPAMINE 142.098 5560; S 10 13025 8/12
ALPHA- 112.2; 215.2:145.
AR IDINOBUTHIOPHENONE 24190 JE w00 239 1m THJ 359047 7 121 10 29/49 10/16
ALPRAZOLAM 309.934 ;gé'g; 171 10 3757 12126 TILETAMINE 224246 }z?? s1 10 1323 10/18
AM1220 383315 ?21;201 101 10 4927  14/12 TRAMADOL 264304  58.0:42.1 96 10 47/113 8/8
AM2201 8-QUINOLINYL 221 176.0:
NN 376237 T 86 10 2355 1216 TRAZODONE 2082 700 126 10 33/45 24/20
AM2201 BENZIMIDAZOLE ANALOG ~ 361.184 g;i 131 10 7341 1620 TRIAZOLAM 343.990 ;gg ;; 106 10 37/57 14/30
AM2232 353.245 B% 13110 31/63  18/14 TRIMIPRAMINE 294.788 égol.z; 81 10 23/61 12/8
AMITRIPTYLINE 278.073 ?(1)'50;1 101 10 3331 12/14 329037 284.0 56 10 25 14
SiE U-47700
AMPHETAMINE 136030 [ 51100 23m1 1276 331017 286.0 9% 10 25 14
ATENOLOL 267.122 ;251'1; 101 10 3543 20/8 377154 105.1 141 10 33 16
' W-15
ATRAZYNA 216.245 }gig’ 126 10 2339 24/14 379165 105.2 166 10 33 12
AZACYCLONOL 268.279 5?061; 81 10 1751  20/14 WIN 54,461 457.176 2561; 126 10 29/95 12/12
BB-22 385.123 %12'(1); 101 10 1951 16/18 WIN 55,2122 27117 1551272 161 10 33/75 18/12
BDB 194030 1% 56 0 2511 18024 XLRI12 352216 1231 14110 31535 8/12
: 177.0 : 254.0
BENOCYCLIDINE 300.293 ﬂ%; 66 10 1739 1018 YANGONIN 259.148 égld(); 121 10 29/93 22/10
BENZEDRONE 254273 2;1 1110 3177 12/10 ZALEPLON 305.911 ;gé'?; 14110 3137 12/10
BENZOCAINE 166.030 52060; 7110 2523 16/12 ZOLPIDEM 308.323 gz (1); 11 10 4737 10/30
168.1; 2449112,
BENZOYLECGONINE 290034 19591 10 2777 2010 ZOPICLONE 30014 2 81 10 23/79 12/16
BENZYDAMINE 310213 gg }; 106 10 2371 1010 ZUCLOPENTHIXOL 401.024 ;g}g 101 10 73/49 26/28
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1
2
3 Table 2. The results of concentration, precision, BIAS, and limit of detection (LOD) and quantification (LOQ) for validated compounds.
4
> A R A R
6 Analyte Concentration  tg rezzrv 1%§ CV  BIAS an:fyg;s LOD LOQ Analyte Concentration  tg rezzrv 1§§ CV BIAS an:{‘ygs‘;s LOD  LOQ
M 0, 0, M o, 0,
7 (ng/mL) (min) (%) (%) (%) (ng/mL) (ng/mL) (ng/mL) (ng/mL) (min) (%) (%) (%) (ng/mL) (ng/mL) (ng/mL)
8
9 10 119.94 439  19.94 100 98.64 423 -1.36
1D 1100000 102.03 1406 2.03 AMITRIPTYLINE 1000 1093 _ 108.51 553 851 5188(-) 0.5 100
1" )
1 21-(2-METHOXYPHENYL)PIPERAZINE 534 _ 52.73 6.37 _47.27  10-100 0.5 10 5000 106.03 328 6.03
2000 - 15.1
1B 4849  6.68 5151 100 98.95 3 -1.05
14 5000 - 11.7 100-
: 60.06  5.68  39.94 AMPHETAMINE 1000 476 g317 0 -16.83 5000 05 100
X 100 10.8
161-(3- 108.80 1158 880 o 5000 90.43 6 957
1 7(r]gF111\:4LPllg§)R0METHYLPHENYL)PIPERAZINE 1000 799 761 339 761 5000 0.5 100 100 0615 669 615
1 i
1; 5000 10500 867  5.00 ATENOLOL 1000 4000 10415 583 415 5000 05 100
b 100 96.84 1476 -3.16 5000 9226 626 174
1000 100- 133
> 1-(4-CHLOROPHENYL)PIPERAZINE (pCPP) 679 gres 770 735 5000 0.5 100 10 0037 4 o037
2 5000 108.74  8.18  8.74 AZACYCLONOL 100 gq —MSI3 726 1513 0
2B 100 9323 242 671 1000 : 114.96  1.54 1496 :
ohy1-(4-FLUOROPHENYL)PIPERAZINE (FPP) 1000 474 _ 9785 774 215 <00 0.5 100 2000 108.17  6.59  8.17
5 5000 103.74 287 3.74 5000 99.82  2.60 -0.18
100 153
26 10618 731 618 10 86.48 8 -13.52
2/1,4-DIBENZYLPIPERAZINE (DBZP) 1000 7.83 5000 0.5 100 BB-22 15.12 10.4 10-1000 0.5 10
8 10741 649 741 100 11055 3 10.55
b 5000 110.88  3.75  10.88 1000 119.04 852 19.04
100 122
3 :)1 AMINOINDAN 4.12 1200 524 1200  100- 0.5 100 BDB 190 6.43 110.57 6 1057 100- 0.5 100
31 1000 . 10731 1.98 731 5000 : 1000 : 11141 619 1141 5000 :
3p 5000 97.14 1045 -2.86 5000 9973 421 027
38 100 91.13 637  -8.87 10 98.00 777 -1.92
1000 -
3 _METHYL-4-BENZYLPIPERAZINE (MBZP) 330 8295  3.70  17.05 51880 0.5 100 100 10148 8.04 148
3p 5000 - BENOCYCLIDINE 10.63 10-5000 0.5 10
3p 80.51 392 19.49 1000 107.95  4.80 7.95
37 10 9373 13.11 -6.27 2000 9798 624 -2.02
381-1%4%31;?&1\?]2’11)1%%%%3 VLIPROPANE 100 607 9245 1045 -1.55 10-5000 05 10 5000 97.75 630 -2.25
3pM ) 1000 BENZEDRONE 9.15 16.2 10-5000 0.5 10
h 116.68  6.57 16.68 10 : 83.91 2 -16.10 :
41
42 24
43
44
45
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1
2
3 2000 10605 3.11 605 100 113.81 283 1381
4 5000 116.87  4.03 16.87 1000 11451 2.89 1451
5 100 11479 18.67 1479 2000 11588 2.18 1588
6 (2[,)3(-21}))£HLOROPHENYLPIPERAZINE 1000 gsg 11514 667 1514 100- 05 100 5000 102.15 450 2.15
5000 ' - 5000 '
% 8560 680 1431 100 10105 338 105 100-
8 100 10595 528 595 BENZOCAINE 1000 895 TTIl4s84 660 1484 5000 0.5 100
9| 2,3-DIMETHYLETHCATHINONE (2,3 1000 15y 11720 621 1722 100- 05 100 5000 98.12 428 -1.88
1pDMEC) 5000 ' 5000 ' 10.3
1 10526 237 5.6 BENZOYLECGONINE 100 oqy 10546 8 546 10
1b 100 103.10 528 3.10 1000 : 8848 678 -11.52 5000 05 100
1 32]),]3\/}11\)/112/;ETHYLMETHCATHINONE (2,3- 1000 708 9952 8.09 -0.48 100- 05 100 5000 105.89 2.82 589
5000 ’ - 5000 '
14 88.55 924 1145 BENZYDAMINE 100 lopo 10814 618 814 0.
15 10 10683 1129  6.83 1000 : 11095 418 1095 5000 0.5 100
16 100 11853 156 18.53 5000 10218 2.61 218
1000 - 14.6
17
182.3-ETHYLONE ISOMER T 547 1904 153 2096 45000 05 10 100 113.66 154 13.66 100
19 7226 520 2774 bk-2C-B 1000 704 10345 6 345 5000 0.5 100
20 5000 -
o 8522 3.65 1478 5000 99.14  7.83 -0.86
o 100 11214 1132 1214 10 11270 859 12.70
SE23MDMA ; ggg 579 _ 9306 909 694 ; (())g(—) 05 100 100 10131 867 131
24 8107 519 18.93 bk-MDA 1000 427 4441 304 -5559 10-100 05 10
25 10 -
Sk 8131 823 18.69 2000 3389 475 -66.11
100 9821 446 -1.79 5000 3722 656 -62.78
275 3-MDPV 1000 7.59 10-5000 0.5 10 1.1
28 9853  4.65 -147 10 10033 0 0.33
2 2000 98.08 632 -1.92 100 113.92 651 13.92
3b 5000 9021 452 9.79 BMPEA 1000 488 100.51  3.88 051 10-5000 0.5 10
10 -
30 87.01 1274 12.99 2000 89.63 324 -1037
3p 100 9164 1037 -836 5000 8184 196 -18.16
: 22,4,5-TRIMETHOXYAMPHETAMINE ;ggg 554 U215 296 1215 455000 0.5 10 10 96.19 822 -3.81
35 88.03 542 11.97 BROMO.DRAGON 100 10529 865 5.29
" 5000 - - - 10.05 10-5000 0.5 10
29 8073 218 1927 FLY 1000 11447 609 1447
100 11286 3.70 12.86 2000 10741 243 741
4-DIMETHYLMETHCATHINONE (2,4- - : :
3BVMC) ( 1000 753 10974 1301 974 51880 0.5 100 5000 100.08 479 0.08
30 5000 11559 495 1559 BUPRENORPHINE 10 9.64 10566 631 5.66 10-5000 0.5 10
40
4
42 25
43
44
45
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1
2
3 10 - 13.0
4 8320 1831 16.80 100 105.73 8 573
5/ 5 4 DOMEC 100 g3 0859 617 85 o 0 1000 10470 7.01  4.70
ol 1000 : 99.83 564 -0.17 : 2000 93.86 4.61 -6.14
2000 104.00  12.54  4.00 5000 88.99 470 -11.01
7 5000 94.67 1152 -5.33 100 106.54 496  6.54
8 10 ) BUPROPION 100- 0.5 100
9 86.04 1161 13.96 1000 11447 402 1447 5000
10 100 94.94  6.06  -5.06 5000 109.42  2.10  9.42
112.5-DMMA 1000 673 9275 645 125 05000 05 10 100 8.09 11579 586 15.79
2000 - BUTYLONE (bk- 1.4 100-
1 g - 8773 4.67 12;27 MBDB) ( 1000 10538 6 538 00 0.5 100
14 83.93 449 16.07 5000 92.96  9.04 -7.04
15 10 19.1
D 9548 730  -4.52 10 10453 4 453
16 100 1.5
17 103.74 819 3.74 100 10445 6 445
1 25B-NBE 1000 1016 — 0399 835 10-5000 05 10  CAMFETAMINE 1000 823 ~1s6 929 11gc 10-5000 05 10
10 2000 103.24 478 3.4 2000 105.89  4.67  5.89
20 5000 15.1
9045 465 955 5000 10128 9 1.8
2 10 R 14.4
2p 2143 3851 78.57 10 85.00 1 -15.00
2B 100 CANNABIDIOL 15.07 14.8 10-1000 0.5 10
25C-NBF 99 _ 11758 808 1758  100- 05 100 100 10036 1 036
28 1000 11575 202 1575 000 1000 11349 239 1349
26 2000 108.40  4.94  8.40 100 11454 2.67 14.54
26 5000 96.07 4.18  -3.93 CARBAMAZEPINE 1000 10.57 119.47 529 1947 5188(') 0.5 100
2y 100 10848 393 848 5000 92.85 374 -1.15
2825C-NBOH 1000 979 __98.02 295 -198 g0 0.5 100 100 9688 685 312
2 5000 10592 538 592 CATHINE 1000 3.68 90.58 642 942 <00 0.5 100
30 100 10924 639 924 5000 109.41  5.61 9.4l
3}25C-NBOMe 1000 1033 11220 426 1220 4500 0.5 100 100 10231 661 231
3b 5000 9732 423  -2.68 CATHINONE 1000 375 10561 276 561 500 0.5 100
100 117.75 822 1775 5000 96.55  5.00 -3.45
3B 1000 100. 135
3425D-NBOMe 1052 11553 401 1553 000 0.5 100 10 48.58 4 5143
35 5000 CB-13 16.51 448 . 0.5 -
36 93.80 290 -6.11 100 23.41 7 -76.59
3 100 11130 442 11.30 1000 166.87  4.63  66.87
3B25E-NBOMe o0 1133 11837 386 1837 100 0.5 100 10 13.76 7%1 86.24
3b 500 5000 CBL-018 15.82 50 - 0.5 -
4b 9339 298 -6.61 100 64.57 2 3543
41
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Analytical Methods

1
2
3 10 -
4 8540 976 14.60 1000 166.61  5.54  66.61
5 100 447
100.53 449 0.53 10 29.91 2 -70.09
6| 25G-NBOMe 1000 11.05 10-2000 0.5 10 13.0
7 106.64  6.88  6.64 100 93.04 3696 100-
8 2000 9522 394  -4.78 C12201 1000 1496 "800 233 1822 5000 0.3 100
9 5000 -
7831 290  21.69 2000 11543 2.57 1543
: ;’ 100 113.84  7.58 13.84 5000 11501 6.16 15.01
1000 100- 10.7
1p> H-NBOMe 930 41757 570 1757 so00 100 100 9722 4 278 g0
18 5000 99.66 570 -0.34 CLOBAZAM 1000 IL17 11023 863 1023 5000 0.5 100
14 10 103.28  8.89  3.28 5000 11015 7.60 10.15
15 100 103.62 551 3.62 100 117.09  4.83 17.09
12> -NB20Me 1000 1089 11033 413 1033 10-5000 0.5 10° " CLOMIPRAMINE 1000 11.66 _ 114.54  7.56  14.54 5188(') 0.5 100
" 2000 103.65 235 3.65 5000 96.33 430 -3.67
1B 5000 9323 442 -6.77 100 9050 669 950
15 10 102.87  17.90  2.87 CLONAZEPAM 1000 1080 _ 11907 7.62 19.07 400 0.5 100
100 109.15 444 9.15 5000 10321 612 321
20>51.NB30Me 1000 10.88 11036 5.05  10.36 10-5000 0.5 10 100 100.19  3.87  0.19
2(l 2000 102.89 445  2.89 COCAETHYLENE 1000 816 _ 117.01 439 17.01 51880 0.5 100
2p 5000 9693 3.14 -3.07 5000 10947  8.13 947
2B 10 113.08 673 13.08 100 10870 251 870
m 100 107.92 415 7.92 COCAINE 1000 722 11425 729 1425 gp00 0.5 100
25251-NB4OMe 1000 10.81 _107.67 275  7.67  10-5000 0.5 10 5000 106.19 431 6.19
% 2000 96.87 534  -3.13 100 11522 809 1522 o
b 5000 92.63 270 -737 CODEINE 1000 447 8549 342 -1451 g0 0.5 100
10 96.61  12.03  -3.39 5000 8597 474 -14.03
28 100 10289 683 2.89 10 11576 691 15.76
2D>51-NBF 1000 10.60 10235  4.63 235 10-5000 0.5 10  CUMYL-PICA 100 1469  99.62 646 -038 10-1000 0.5 10
3p 2000 96.11 328  -3.89 1000 97.18  3.58 -2.82
3( 5000 91.17 358 -8.83 10 92.04 947 -7.96
3D 10 9129  12.09 -8.71 100 109.97  7.18  9.97
3B 1100000 11433 246 1433 D2PM 1000 297 __116.18 169? 1618 105000 0.5 10
3f2351-NBMD 1072 11691 382 1691 103000 03 10 2000 10207 2 207
3p 2000 11113 294 1LI3 5000 101.81 374 181
36 5000 107.04  2.69  7.04 100 10086 655 086
3y 100 107.53  7.04 753 DEMOXEPAM 1000 10.27 11626 341 1626 5500 0.5 100
38)51.NBOH 1000 l049 11449 590 1449  100- 0.5 100 5000 106.05  3.67  6.05
30 5000 5000 DESALKYLFLURAZE 11.63 12.0 100- 0.5 100
i 100.88  5.62  0.88 PAM 100 ' 80.14 2 -19.86 5000 :
41
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1
2
3 100 11142 460 11.42 1000 11425 830 14.25
4 ) SN-NBOMe 1000 915 _ 11687 419 1687  100- 05 100 5000 93.57 498 -6.43
[ 5000 5000 10.9
6 97.82 6.75 -2.18 DESCHLOROETIZOL 100 1153 99.31 2 -0.69 100- 0.5 100
- 10 102.56  7.01 256 AM 1000 : 11535  6.53 1535 5000 :
8 100 100.52  5.06  0.52 5000 11268 636 12.68
1000 10.5
9| 25T2-NBOMe 10.79  106.04 3.75 6.04 10-2000 0.5 10 10 103.20 4 320
10 2000 92.21 554 -1.79 100 97.61 9.87 -2.39
! 5000 - g%ﬁ?{?ﬁ?}i&ﬁlm 6.23 10-5000 0.5 10
67.64 136 32.36 : 1000 84.23 878 -15.77
[} 100 10643  5.11 643 100 2000 86.79  7.80 -13.21
1B25T-NBOMe 1000 10.14 11256 6.59 1256 5006 0.5 100 5000 86.65  6.28 -13.35
14 5000 102.64 3.84 2.64 100 11735 893 17.35 100
15 10 107.75  9.65 17.75 DESIPRAMINE 1000 1075  116.14  4.69 16.14 500(') 0.5 100
16 100 108.92 656  8.92 5000 9331 378 -6.69
1000 - 11.0
1
182-AMINO-1-PHENYLBUTANE 610 — 8099 503 1301 445000 05 10 100 10206 0  2.06
2000 - DESMETHYLDIAZEP 11.96 100- 0.5 100
19 82.47 6.63 17.53 AM (NORDIAZEPAM) 1000 : 11898 531 1898 5000 :
20 5000 -
oh 85.94 459  14.06 5000 103.58  8.96 3.58
T
100 109.04 391 9.04 100 88.28  7.70 -11.72
2 1000 95.58 400 -4.42  100- DESMETHYLFLUNIT 1000 11927 269 1927  100-
5B2-AMINOINDANE <000 3.89 : : : 5000 0.5 100 LA EPAM 10.38 : : : 5000 0.5 100
24 87.01 424 12.99 5000 11722 407 1722
25 10 -
2k 29.96 101.14 70.04 DESOMORPHINE 100 s 11343 950 1343  100- 05 100
P 100 96.46  13.06 -3.54 100 1000 : 9528 411 -472 5000 :
;;2-BROMOAMPHETAMINE 1000 7.05  98.05 454  -1.95 500(') 0.5 100 5000 92.80  7.15 -7.20
2000 10.1
20 91.30 6.33 -8.70 10 91.80 7 -820
30 5000 90.86 509  -9.14 100 10649 811 6.49
100 13.8
30 110.08  8.04 10.08 100 DESOXY-D2PM 1000 8.69 99.68 3 .03 10-5000 05 10
32 BROMOMETHAMPHETAMINE 1000 721 111.06 629 11.06 500(') 0.5 100 2000 100.88  7.53 0.8
3B 5000 -
34 8642  12.60 13.58 5000 92.24 336 -7.76
100 106.11 488  6.11 100 113.12  3.17 13.12
3b } :
L2C-B 1000 775 11878 710 1878 L0 0.5 100  DESOXYPIPRADROL 1000 9.10 11471 6.12 14.71 100 0.5 100
36 5000 (2-DPMP) 5000
3 5000 104.67 522 467 5000 100.74 551  0.74
100 10198 688 198 100 101.02 720 1.02
3Bc-BFLY 1000 806 11282 810 128 0 0.5 joo ~ DEXTROMETHORPH 1000 9.33 11009 482 1009 L9 0.5 100
5000 AN 5000
3p 5000 10447 227 447 5000 10559 227 5.59
40
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Analytical Methods

100

111.72

11.49

11.72

100

89.73

9.18

-10.27

1
2
3
4| 2c-C 1000 731 9132 1603 -8.68 5188(') 05 100 DIAZEPAM 1000 1237 11678 759 16.78 51880 0.5 100
5 5000 10411 879 411 5000 10130 720 130
6 100 10750 733 750 100 9930 945 070 -
Sl 2cD 1000 756 10512 689 512 5000 0.5 100 DICLAZEPAM 1000 1240 11486 415 1486 00 0.5 100
8 5000 11336 351 1336 5000 10628 3.69 628
100 10.9
9 113.98 751 1398 100 10 93.94 0 607
1p%¢-6 1000 859 1696 440 1696 5000 05 100 100 10457 437 457
1 5000 98.13 763 -1.87 DICLOFENSINE 1000 TL04 70641 565 641 109000 03 10
1D 10 9169 13.99 -831 2000 9940 622 -0.60
1B 100 9200 710 -8.00 5000 9409 643 -591
2-CHLOROAMPHETAMINE 1000 659 9752 873 248 10-5000 0.5 10 100 97.16  7.02 -2.84
:: 2000 93.44 793  -6.56 Eiiﬁéﬁ,%{fgﬁg? 1000 541 8888 541 -11.12 5188(') 0.5 100
15 0 e 15 iTer 100 m o5 51 56
1p2CT 1000 8.45 114.84 588 14.84 1000 05 100 BIHYDROCODEINE 1000 4.41 86.85  4.66 -13.15 5188(') 0.5 100
18 100 93.63 971637 5000 81.87 846 -18.13
102C-P 1000 1014 10977 1126 977 5500 0.5 100 100 10070 415 070 -
o0 5000 10156 685  1.56 DIMETHOCAINE 1000 636 _ 11556 812 1556 go00 05 100
ol 100 107.60 391 760 5000 10711 309 7.11
2C-T-7 1000 9.64  99.12 4343 -0.88 0.5 100 100 9236 736 -7.64
;3 5000 103.95 547 393 00 ﬁ%g\f&;{mw (bk- 1000 493 9261 795 -739 51880 0.5 100
10 109.14 477 9.14 5000 9479 383 -521
24 100 11756 632 17.56 100 10622 351 622
2B2C-TFM 1000 868 10841  3.04 841 10-5000 05 10  DIPHENHYDRAMINE 1000 934 10992 635 9.92 5188(') 0.5 100
26 2000 99.09  6.64 -091 5000 10149 338 149
27 5000 9376 400 -624 100 108.46 636 846
10 - 100-
;g 8030 458 19.70 DIPHENIDINE 1000 881 10504 865 524 5000 0.5 100
100 10408 9.05  4.08 5000 9035 471 -9.65
:?2-FEC 1000 499 9054 390 -946 10-5000 0.5 10 100 107.69 415 7.69
2000 - . 100-
3D 8446 312 1554 DiPT 1000 79 11879 492 1879 5000 05 100
3R 5000 9211 399 -7.89 5000 107.84 514 7.84
3 10 9479 1175 -521 10 10143 729 143
100 101,92 502 1.92 100 113.60  9.75 13.60
3p 1000 -
232-FIC o 321 —3313 365 6687 o490 05 10 DL-4662 1000 734 10839 334 839 455000 05 10
38 2823 165 7177 2000 9771 6.02 -2.29
3b 5000 -
" 2782 475 7218 5000 89.19  3.62 -10.81
41
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1
2
3 100 125 736 1125 o 100 10478 877 478
4| 2-FLUOROAMPHETAMINE 1000 51411028 643 1028 00 05 100 DOI 1000 898 _ 11229 785 1229 00 0.5 100
5 5000 10040 605  0.40 5000 99.72 371 -0.28
6 100 11677 471 1677 100 10785 714 7.85
7| 2-FLUOROMETHAMPHETAMINE (2-FMA) ;ggg s39 2019 959 981 1% g5 100 DOTHIEPIN 1000 1024 10772458 772 I g5 100
8 80.53  12.17 19.47 5000 9938 527 -0.62
9 100 90.71 1020 -9.29 100 10552 3.67 552
102 FLUOROMETHCATHINONE (2-FMC) 1000 410 891 754 609  100- 0.5 100 DOXEPIN 1000 959 _ 10602 690 6.02  100- 0.5 100
11 5000 - 5000 5000
1b 89.74 807 10.26 5000 10231 464 231
10 138
18 119.06 838  19.06 100 84.21 2 -1579 100
14 100 10432 346 432 DOXYLAMINE 1000 608 1570 486 1572 5000 05 100
159 10DOAMPHETAMINE 1000 277 10121 953 121 105000 0. 10 5000 11791 572 17.91
16 2000 11.5
Wb 9655 1174 -3.45 10 84.10 1 -15.90
5000 EAM-2201 14.95 11.0 10-1000 0.5 10
] 99.19  7.92  -081 100 10568 8 568
19 10 9483 733 -5.17 1000 11593 523 1593
20 100 9495 387 -5.05 100 9182 380 818
M- MAPE 1000 207 10823 650 823 105000 0.5 o EDDP 1000 94 10584 530 584 o0 0.5 100
b 2000 91.76 2440 -8.24 5000 9599  9.00 -4.01
5k 5000 - 145
7433 3819 25.67 10 83.81 4 -16.19
24 10 95.75 14.11 -4.25 EG-2201 100 15.66 45.03 9.25 -54.97 10-1000 05 10
2b 100 11644 612 1644 1000 11513  2.87 1513
26 1000 - 16.8
Sb2-MeOMC s33 _ 7534 513 2466 105000 05 0 10 8338 9 -16.62
2000 - 13.0
28 7362 514 2638 100 10891 2 891
2p 5000 - ERGOMETRINE 5.33 10-100 0.5 10
30 87.74 514 1226 1000 4238 647 -57.62
3 10 9137 1039 -8.63 2000 3638 896 -63.62
100 13.9
3p 10771 11.04 771 5000 37.97 9 -62.03
3B 1000 -
342-METHOXY-2-PHENYLETHYLAMINE 498 4329 452 5671 10-100 0.5 10 100 10151 536 151
2000 - 100-
3p 3860 477 61.40 ESTAZOLAM 1000 08 11408 452 1408 5000 0.5 100
36 5000 -
37 4210 986 57.90 5000 99.16  2.84 -0.84
38 100 10643 852 643 100 10855 515 855
3H2-METHOXYAMPHETAMINE (2-MA) 1000 621 _117.86 595 1786 500 05 100 ETAQUALONE 1000 1199 11361 640 1361 5000 0.5 100
b 5000 10557 329 557 5000 99.44 641 -0.56
41
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Analytical Methods

100

105.85

9.88

5.85

100

103.95

8.12

3.95

1
2
3 2-METHOXYMETHAMPHETAMINE (2 100 ETHCATHINONE 100
41 MeOMA) 1000 642 11080 707 1080 o0 0.5 100 N ETABOLITE 1000 477 9130 454 870 00 0.5 100
5 5000 10834 395 834 5000 86.00  8.69 -14.00
10 -
3 89.60  9.93  10.40 ETHYLONE (bk- 100 sy 10412 949 412 o 0s 100
100 9185 860 -8.15 MDEA) 1000 : 8829 639 -11.71 5000 :
8| 2-METHYLAMINO-1-PHENYLBUTANE 1000 623 10630 298 630 10-5000 0.5 10 5000 10343 459 343
9 2000 -
10 88.66 449 1134 100 113.87  2.97 1387  100-
1 5000 9033 219 -9.67 ETHYLPHENIDATE 1000 822 TT1498 503 1498 5000 0.5 100
1b 100 10971 303 971 5000 10429  3.88 429
| G2 METHYLMETHCATHINONE (2-MMC) 1000 581 10471 310 471 00 0.5 100 100 10312 574 302 o
5000 10721 1243 721 ETIZOLAM 1000 1180 11509 570 1509 500 0.5 100
L 10 9412 13.88 -5.88 5000 113.61 224 13.61
1p 100 10320  3.68  3.20 100 97.87 6.27 -2.13
162-METHYL-PBP 1000 751 10357 890 357 10-5000 0.5 10 ggg)LONE (bk- 1000 630  103.91 495 391 51880 0.5 100
17 2000 9208 983 -7.92 5000 9943 133 057
18 5000 9555 822 -4.45 100 11416  8.58 14.16
16 11000 11460 1210 14.60 FENFLURAMINE 1000 g33 __ 11676 4.69 1676 51880 05 100
20 8847  9.08 11.53 5000 9453 455 -547
21> METHYL-PPP 1000 6.52 10-5000 0.5 10 11.8
2D 9849 869 -151 10 83.82 5 -16.18
2B 2000 102.05  8.15  2.05 FENTANYL 100 gy —S08 517 1508 o 0
oh 5000 10946  3.62  9.46 1000 : 11575 276 1575 :
2k 100 10275 574 275 2000 10733 486 1733
2r3,4-DICHLOROMETHYLPHENIDATE (3,4- 1000 10.02 108.42 5.49 8.42 100- 0.5 100 5000 103.69 3.88 3.69
PCTMP) 5000 5000 16.8
2y 10822 654 822 100 81.57 6 -1843
2B 10 - FLUBROMAZEPAM 11.84 5000 0.5 100
25 48.86 3524 51.14 1000 114.95  6.16  14.95
100 11696 430 1696  100- 5000 10833 443 833
3[3,4-DIMETHOXY-ALPHA-PVP 1000 T4 1837 445 1837 5000 05 100 100 9520 7.1 -4.80
30 2000 10681 3.01 6581 FLUDIAZEPAM 1000 1207 11951  6.89 19.51 51880 0.5 100
3p 5000 9269 607 -731 5000 103.56 535 3.56
3B 100 109.02 440  9.02 100 11425  7.04 1425
3 3’;&%’;ETHYLMETHCATHINONE (.4 1000 739 9093 1566 -9.07 5188(') 0.5 100 FLUMAZENIL 1000 931 11746 409 17.46 5188(') 0.5 100
3 5000 110.16 270 10.16 5000 9970 453 -0.30
36 10 10.7
100.56 1874  0.56 100 95.19 1 481 100-
3 73,4-DMEC 100 776 96.15 5.69  -3.85  10-5000 0.5 10 FLUNITRAZEPAM 1000 1091 116.63 320 16.63 5000 05 100
3B 1000 10692 566 692 5000 103.63 585 3.63
3D 2000 95.63  2.03  -437 FLUOXETINE 100 1124 10777 871 177 0.5 100
40
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1
2
3 5000 94.43 1030 -5.57 1000 10939  5.88  9.39 100-
4 100 11581 249 1581 5000 101.90 572 1.90 5000
5| 3,4-DMMA 1000 535 10437  6.84 437 5138(') 0.5 100 100 101.10  3.64 1.10
6 5000 93.68  8.05 -6.32 FLURAZEPAM 1000 0.43 11541  5.63 1541 51 8(())(—) 0.5 100
10 -
% 82.93  13.01 17.07 5000 9924  6.61 -0.76
8 100 122
9 10832 675 832 10 80.26 9 -19.74
1000 N
: 133,4-EDMA 563 g5y 380 g7y 105000 05 10  FUB-144 100 1496 ¢o00 561 .09 10-1000 05 10
2000 -
1P 7671 494 2329 1000 10035 791 0.35
18 5000 -
1 84.64 399 1536 FUBLIWHLOIS 10 1447 10544 796 5.44 1041000 05 10
15 10 9146  10.10 -8.55 100 : 93.91  4.83 -6.09 ‘
C 100 101.63 1040 1.63 1000 118.61 432 18.61
16 1000 - 11.0
V3 4.EDMC — so5 7876 246 2124 05000 05 10 10 96.34 ] 3 ] -3.66
: g 70.80  5.05  29.20 FUB-NPB-22 100 13.66 g793 0 1227 101000 0.5 10
5000 -
2D 88.08  3.96 1192 1000 119.02  2.80 19.02
21 100 1610 476 1610 FURANYLFENTANY 100 10736 238 736 100
2D3,4-MDMA (ECSTAZY) 1000 537 9367 453 633 5500 0.5 100 (FuF) 1000 8.95 11927 806 1927 g0 0.5 100
2 5000 11375 5.8 13.75 5000 100.59 528 0.59
0 100 113.80 7.84 13.80 GHB 100 141 119.46  8.68 19.46  100- 05 100
253.4-MDPA 1000 6 11644 364 1644  100- 0.5 100 1000 103.62 829 3.62 5000
i 5000 5000 17.7
26 10642 390 642 10 102.06 3 206
27 10 -
28 56.00 20.18  44.00 HARMALINE 100 7.47 10972 9.76  9.72  10-5000 0.5 10
205 4-MDPHP 100 gy 436 795 564 100- 05 100 1000 10191 629 1.91
30 1000 : 9881 399 -1.19 5000 : 2000 91.77  5.09 -8.23
2000 9391  3.77  -6.09 5000 84.46  5.58 -15.54
30 5000 9141 477 -8.59 100 98.51 639 -149
3p 10 R 100-
3B 8835 685 11.66 HARMINE 1000 803 1561 465 1561 5000 05 100
34 100 100.06  4.64  0.06 5000 101.96  2.60 1.96
353:4-METHYLENDIOXYPYROVALERONE 1000 753 9940 270 -0.60 10-5000 0.5 10 100 108.04 624 8.04
35 2000 93.15 422  -6.85 HYDROCODONE 1000 4.99 103.24 840 3.24 100- 0.5 100
5000 - 5000
3y 89.27  3.72  10.73 5000 9287 659 -7.13
38 10 10555 8.61 5.55 100 99.76  7.83 -0.24 100
303,4-METHYLENEDIOXY PV9 100 10.84 101.57 431 1.57 10-5000 0.5 10  IBOGAINE 1000 8.05 10677 7.59 677 5400 0.5 100
40 1000 102.88 445 288 5000 87.64 647 -12.36
41
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1
2
3 2000 9284 301 -7.16 100 111.54 526 11.54
4 5000 - 100-
5 - 83.66  3.92  16.34 IMIPRAMINE 1000 10.63 _ 11386 650 1386 500 0.5 100
6 2499 5451 75.01 5000 96.80  4.08 -3.20
7 100 11748 1621 17.48 100 11239 343 1239
8| 30C-NBOMe 1000 9.75 11533 649 1533 5188(') 0.5 100  ISOPENTEDRONE 1000 6.86 11848  6.85 18.48 5188(') 0.5 100
9 2000 109.09 436  9.09 5000 109.51 485 9.51
10 5000 13.7
K 9592 7.92  -4.08 JWH 018 10 111.28 8  11.28
[ 100 119.18 10.16 19.18 BENZIMIDAZOLE 100 15.44 88.44 8.98 -11.56 10-1000 0.5 10
1 1000 100 ANALOG 11.1
1B3-BROMOAMPHETAMINE 734 10410 1086 410 g0 0.5 100 1000 84.27 3 -15.73
14 5000 46.4
15 10422 1532 422 10 32.14 5 -67.86
100 JWH-011 15.80 243 . 0.5 -
16 10988 495 988 100 62.86 2 3714
173-BROMOMETHAMPHETAMINE 1000 745 _107.19 1343 7.19 00 0.5 100 1000 173.55  6.83 73.55
18 5000 1.7
16 — 10626 893  6.26 IWH.018 10 90.56 1 65 - 9.44
20 10621 1147 621 ADAMANTYL 100 1372 o514 5 54 10-100005 10
oh 000 . 100 CARBOXAMIDE
5 f'BROMOMETHCATHINONE (3-BMC) 652 8868 1165 1132 5000 0.5 100 1000 10641 683 641
28 5000 - 11.1
84.03 880 1597 10 91.21 9 880
27 10 104.58  11.84 4.58 JWH-022 100 1475 779601 837 -399 10-1000 05 10
2P3-CAF 100 1530 10998  9.14 9.98 10-1000 0.5 10 1000 102.08  7.52  2.08
26 1000 11830  8.66 18.30 10 90.67  7.69 -9.33
oF 10 110.79 647 10.79 JWH-031 100 1485 9856 593 -144 10-1000 0.5 10
28 100 11475 541 1475 1000 105.10 772 5.10
Jp3C-B-FLY 1000 8.55 10696  7.01 696 10-5000 0.5 10 10 9753 8.14 247
3b 2000 101.02 334  1.02 JWH-071 100 13.64 10464 656 4.64 10-1000 0.5 10
5000 93.53 427 -647 1000 98.62  3.52 -1.38
3f 10 17.5
3p 119.51 584 19.51 10 86.50 9  -13.50
33 100 JWH-080 14.97 11.0 10-1000 0.5 10
3 99.61 1325 -0.39 100 103.92 6 3.92
3-CHLOROAMPHETAMINE 1000 6.85 10936 9.80 9.36 10-5000 0.5 10 1000 111.60 578 11.60
3b 2000 229
36 11498 661 14.98 10 38.22 1 -61.78
3y 5000 JWH-116 15.66 165 e 05 100
38 104.62 517  4.62 100 80.23 3 -19.77
3 [3-CHLOROMETHCATHINONE (3-CMC) 100 6.02 11979  7.58 19.79 0.5 100 1000 11692 778 16.92
40
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1
2
3 1000 68.9
4 99.08  6.60 -0.92  100- 10 22.42 3 7758
5 5000 - 5000 JWH-145 15.59 13.5 - 0.5 .
84.68 1020 15.32 100 61.91 2 -38.09
6 100 11567 640 15.67 1000 14205 675 42.05
; 3-CHLOROPHENYLPIPERAZINE (mCPP) ;ggg 6.83 10631 1087 631 5138(') 0.5 100 10 83.40 229-;’ -16.60
9 105.67 446  5.67 JWH-146 100 16.21 18.43 0 8157 10-1000 0.5 10
10 10 9134 1432 -8.66 1000 11355 853 13.55
! 100 108.11  6.63  8.11 10 100.65 544  0.65
1000 JWH-149 15.65 14.1 10-1000 0.5 10
1P3C-P 843 10897 395 897 10-5000 0.5 10 100 : 77.78 5 2022 :
1B 2000 100.17 392 0.17 1000 116.12 543 16.12
14 5000 10.9
: 97.75 609 225 W67 10 L5 — 405 3596 e s 0
D 10 113.75 790 1375 . 100 : 10428 487 4.8 - :
16 100 9565 643 435 1000 108.72 185 8.72
v 1000 9694 271 -3.06 10 89.06  7.91 -10.94
183-DESOXY-3,4-MDPV 3000 8.01 10-5000 0.5 10 257
10 90.36  3.58 -9.64 JWH-175 100 1676 34.86 9 6514 10-1000 0.5 10
20 5000 -
86.85 322 13.15 1000 11331 207 1331
21 100 10,72 823 172 10 8079 528 -19.21
2P 1000 100- 29.6
2B3-ETHYLMETHCATHINONE (3-EMC) 739 10576 815 576 00 0.5 100 JWH-182 100 1607 30.80 9 6920 10-1000 0.5 10
5000 R
28 8218 1216 17.82 1000 112.18 677 12.18
2 10 - 10.3
26 86.14  6.65 13.86 10 89.68 5 -10.32
or 100 96.60  7.87 -3.40 JWH-193 100 1179  101.08  6.58 108 10-1000 0.5 10
1000 R
2B3-FEC 499 9943 442 1057 105000 05 10 1000 100.03 471 003
2p 2000 - 131
30 81.25 3.70  18.75 IWEH198 10 1157 102.91 3 2.91 101000 05 10
30 5000 93.63 630  -6.37 . 100 : 97.64 685 236 :
3p 10 9287 1249 -7.13 1000 10299 293 2.99
3k 100 2.8
100.00 374 0.00 10 93.40 5 -6.60
34 1000 - TWH-201 14.46 10-1000 0.5 10
353-FLUORO-ALFA-PPP 536 8227 426 1773 10-5000 0.5 10 - 100 : 11015 723 1015 - :
36 2000 R
3b 76.99 425 23.01 1000 114.67  6.19 14.67
6 5000 - 28.7
i - 8205 261 17.95 — IWHA13 10 150y 3386 2650 -66.15 ) 05 )
" f2 FLUOROAMPHETAMINE 13 10000 994 990 5000 0.5 100 100 42.39 6  -57.61
41
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Analytical Methods

1
2
3 1000 10558  6.00  5.58 1000 118.54 737 18.54
4 5000 9486 273 -5.14 10 8439  8.15 -15.61
5 100 _ 18.1 _
. 10790 744 790 JWH-307 100 1550 ggs4 1 1346 10-1000 05 10
3-FLUOROMETHAMPHETAMINE (3-FMA) 1000 541 11813 375 1813 00 0.5 100 1000 11135  7.64 1135
7 5000 16.6
8 10340 4.09  3.40 10 36.57 3 -63.43
9 100 JWH-309 16.09 439 - 0.5 :
1b 1234 535 1234 100 19.85 3 -80.15
|3 FLUOROMETHCATHINONE (3-FMC) 1000 443 9106 1295 894 o0 0.5 100 1000 12190 855 21.90
5000 -
12 82.11  12.65 17.89 10 9728 521 -2.72
1B 100 - JWH-368 15.47 10-1000 0.5 10
1h 87.18 208 1282 100 11341 421 13.41
| E3-HYDROXYBROMAZEPAM 1000 9.19 11376 888 1376 500 0.5 100 1000 11775 435 1175
5000 16.2
16 10132 570 132 10 53.82 2 -46.18
117 100 JWH-369 15.69 249 - 05 -
18 96.57 955 343 100 43.08 0 -56.92
1 b3-HYDROXYFLUNITRAZEPAM 1000 1023 11813 644 1813 500 0.5 100 1000 12763 893 27.63
5000 - 153
2D 8375 510 1625 WAL 10 sy — 2032 3068 s 0
21 10 103.17 1632 3.17 . 100 : 9101 942 899 - :
2D 100 10414 7.50 4.14 1000 11870 9.67 18.70
2B3.J0DOAMPHETAMINE 1000 806 gy g4 7q3 10-5000 05 10 10 s451 2%'6 4549 100
24 2000 10148 1253 148 JWH-424 100 1497 779508 883 -492 1000 05 100
25 5000 10502 9.83  5.02 1000 10439 4.06 439
26 10 108.01 1532 8.1 100 10709 648 7.9
2y 100 95.06 1079 -4.94 KETAMINE 1000 651 11048 876 1048 <00 0.5 100
2B 1000 9225 545 -1.75 5000 10064 534  0.64
3.MEC 6.47 10-5000 0.5 10
20 2000 -
3h 89.73 500 1027 100 8625 889 -13.75
5000 gy LAMPA 831 100- 0.5 100
3] 8427 299 1573 1000 : 10035 746 035 5000 :
3P 10 -
3B 7996  8.89  20.04 5000 10143 7.61 143
3h 100 11430 403 14.30 100 108.60 557 8.60
1000 -
3B3-MeOMC 533 7287 513 27.13 10-5000 0.5 10 LIDOCAINE 1000 577 11576 484 1576 51880 0.5 100
36 2000 -
3y 6801 596 31.99 5000 108.67 3.88 8.67
5000 -
3B 8238 499 17.62 LOPRAZOLAM 100 931  108.64 805 8.64 5188(‘) 05 100
3P3 METHOXYAMPHETAMINE (3-MA) 100 567 11788 504 17.88 0.5 100 1000 11793 7.50 17.93
40
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1
2
3 1000 10182 1586 182 o0 5000 10545 2.94 545
4 5000 5000 15.4
5 9249 1049 -7.51 100 108.57 1851 o
6 10 - LORAZEPAM 11.41 5000 0.5 100
8692 1143 13.09 1000 108.73  9.60 8.73
7 100 102.06  8.62  2.06 5000 10639 7.20 639
g| 3-METHOXYPHENCYCLIDINE 1000 893 735 473 735 10-5000 05 10 100 0714 449 286
9 2000 101.59 582 159 LORMETAZEPAM 1000 1187 11088  7.09 10.88 51880 0.5 100
10 5000 9749 350 -2.51 5000 97.83 590 -2.17
1h 100 110.03 598 10.03 100 9713 878 -2.87
1D3-METHYLMETHCATHINONE (3-MMC) 1000 601 —92.52 462 -748  100- 0.5 100 LSD 1000 g1s 11334 529 1334  100- 0.5 100
5000 - 5000 5000
18 8647  9.80 13.53 5000 10492 565 4.92
14 10 97.82 1128 -2.18 100 11459  7.17 14.59 100
16 100 103.93  8.19  3.93 MAPROTILINE 1000 1076 __110.10 480 1010 so00 0.5 100
163-METHYL-PBP 1000 75 108.04  9.64 8.04 105000 0.5 10 5000 99.88 423 -0.12
17 2000 9023 673 -9.77 100 10488 524 488
1B 5000 10295  7.06 295 MBDB 1000 647 __ 10860 532 860 00 0.5 100
10 9723 1347 277 5000 9417 187 -5.83
1P 100 23.6 2668
20 99.72 891 -0.28 10 366.85 7 5
2(13-METHYL-PPP 1000 6.67 - 10-5000 0.5 10
b 7020  8.62  29.80 MDAT 100 s44 _ 10675 9.63 6.5 5188(-) 05 100
5k 2000 10272 553 272 1000 83.80 156 -16.20
X 5000 10649 412 6.49 2000 82.65 571 -17.35
;; 100 103.64 423 3.64 5000 8255 336 -17.45
. 1000 100- 135.6
24 -DMAR T3 0111 290 L1l 5000 0.5 100 10 23560 107 0
5 5000 9124 177 -8.76 100 117.98  4.04 17.98
B 10 10343 1456 343 MDBP 1000 247 T 162 6138 05 -
2 100 10847 596  8.47 2000 2877 276 -71.23
4-AcO-DET 1000 638 101.65 3.19 1.65 10-5000 0.5 10 5000 3034 345 -69.66
3p 2000 9517  2.67 -4.83 100 11287 534 1287
3[ 5000 90.87 476 9.13 MDEA 1000 590 11092 439 1092 00 0.5 100
3 10 11259 406 12.59 5000 10321 407 321
3B 100 12.9
3% 11515 546 15.15 10 89.91 4 -10.09
35 1000 MDMB-CHMINACA 15.49 14.8 10-1000 0.5 10
4-AcO-DMT 547 9614 246 -3.86 10-5000 0.5 10 100 99.40 2 -0.60
3p 2000 -
3y 86.08 279  13.92 1000 11213 225 1213
38 5000 12.6 100-
93.51 488  -6.49 MDPBP 100 6.47 93.75 2 -625 0.5 100
ig4-AcO-MET 100 607 10241 1215 24l 0.5 100 1000 11149 766 1149 %
41
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Analytical Methods

1
2
3 1000 -
81.85 6.60 18.15  100- 5000 11568  3.01 15.68
4
5 5000 5000 18.1
103.12 260  3.12 10 89.89 1 -10.11
6 10 9437 1320 -5.63 100 10524 379 5.24
7 100 94.44 6.01 -5.56 MECLONAZEPAM 1000 11.41 11294 239 12.94 10-5000 0.5 10
593 4-APB ;ggg 671 _97.26 631 274 105000 05 10 2000 10032 501 032
10 89.83 458 10.17 5000 96.55  6.62 -3.45
1k 5000 94.72 431  -5.28 100 88.78  7.08 -11.22 100
' 10 103.02  14.00 3.02 MEDAZEPAM 1000 9.48 95.69 2.10 -4.31 500(') 0.5 100
2 100 110.11 1249 10.11 5000 117.36 446 17.36
1B 1000 - 13.4
144-APDB — 553 _ 86.62 852 1338 105000 05 10 10 97.19 2 282
: ? 88.65 711 1135 MEMANITINE 100 910 90.15 952 -9.85 105000 05 0
o 5000 - : - :
17 85.16 531 14.84 1000 98.26 581 -1.74
18 100 11646  3.66 16.46 2000 9127  6.07 -8.73
194-BROMO-2.5-DMMA 1000 g39 _ 10866  3.08 866 100- 05 100 5000 88.67 549 -11.33
’ 5000 ’ - 5000 ’ 14.1
2D 86.23 267 13.77 10 87.02 4 -12.98
21 100 109.70  10.90  9.70 100 108.18 726 8.18
2P 1000 - 100- MEPERIDINE 7.52 10-5000 0.5 10
2 34'BROM0AMPHETAMINE 74T 186 441 18.14 5000 05 100 1000 11244 343 1244
5000 104.54  17.28 4.54 2000 10028 475 0.8
2
25 100 10426 6.05 426 100 5000 97.69  3.14 -231
2,4-BROMOMETHAMPHETAMINE 1000 743 10248 17.14 248 500(') 0.5 100 MEPHTETRAMINE 100 100.06  3.76  0.06 100
P 5000 10599 9.92  5.99 (MTTA) 1000 5.44 109.74  4.08 9.74 500(‘) 0.5 100
2 100 104.13 650  4.13 5000 10622 500 622
2B4-BROMOMETHCATHINONE 1000 660 9519 1078 -4.81 100- 0.5 100 10 11836  4.87 18.36
2B(BREFEDRONE) 5000 ' _ 5000 '
30 86.23 1474 13.77 MEPIRAPIM 100 1014 0064 610 264 10-1000 05 10
30 10 104.44 13.85 4.44 1000 98.27 339 -1.73
100 14.0
3p 10231 650 231 MEPROBAMATE 100 gy — 089 1911 100 0s 00
3B4-CAB 1000 8.00  99.06  10.68 -0.94 10-5000 0.5 10 1000 : 93.27 421 -6.73 5000 :
34 2000 96.78 461 -3.22 5000 81.96 649 -18.04
3p 5000 - 12.7
35 87.43 6.65 12.57 100 109.90 3990 100
“ 10 MESCALINE 5.23 13.4 5 00(') 0.5 100
374 CEC 670 99.15 1449 -0.85 105000 05 0 1000 93.67 0 -633
38" 100 : 93.48 509  -6.52 : : 5000 86.42 413 -13.58
3p 1000 96.03 5.65  -3.97 METHADONE 100 10.84 11297  7.73 1297 0.5 100
40
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1
2
3 2000 -
4 87.53 844 1247 1000 11437 894 1437 100-
5 5000 - 5000
. 8241 318  17.59 5000 93.47 299 -6.53
10 9223 1549 177 100 96.62  7.15 -338
7 100 9554 1129 -4.46 E/IETHAMPHETAMIN 1000 505 9692 422 -3.08 51880 0.5 100
8/ 4.CHLORO-ALPHA-PPP 1000 688 — 2313 765 687 155000 05 10 5000 97.65 470 -2.35
9 2000 9029 688 -9.71 100 107.02  5.14  7.02
10 3000 - 100-
ik 88.56 321  11.44 METHANDIENONE 1000 1251 11502 187 1512 g0 0.5 100
1
10 -
1P 64.80 2327 3520 5000 99.18 528 -0.82
1B 100 9842 778 18 100 1563 376 1563
144-CHLORO-ALPHA-PVP 1000 895 10724 410 724 00 0.5 100  METHAQUALONE 1000 L1 10560 575 560 so00 0.5 100
15 2000 9427 581 573 5000 9048 7.08 -9.52
1k 5000 -
o 8845 331 1155 METHCATHINONE 100 g3 UL 616 1711 100- 0s 100
1 10 11596 5.69 15.96 1000 : 8973 492 -1027 5000 :
18 100 101.82 1008 1.82 5000 86.50  5.66 -13.50
19 1000 - 10.7
204-CHLOROAMPHETAMINE 500 696 — 4247 1063 57.53 19100 05 10 10 89.91 6 -10.10
21 '
59.08  16.65  40.92 METHEDRONE (bk- 100 9838 655 -1.62
b 000 - PMMA) 533 10-100 0.5 10
5 4483 2563 55.17 1000 5710 538 -42.90
h 100 10834 623 834 2000 5233 600 -47.67
254-CHLOROMETHCATHINONE (4-CMC) 1000 621 — 9342 1512 -658  100- 0.5 100 3000 6127 3.22 -38.73
i 5000 5000 10.3
26 96.25 943 -3.75 METHOLEXITAL 100 1o 10905 6 905 100- 0s 100
27 10 117.86  9.87 17.86 1000 : 113.97 752 1397 5000 :
28 100 103.46 1030 3.46 5000 98.58 615 -1.42
20 1000 -
3he-cma 107 8775 948 1225 0000 05 0 100 10125 585 125
2000 ’ - . METHOXETAMINE 7.15 128 100- 0.5 100
3 85.68  6.65  14.32 1000 : 10473 5 473 5000 :
3P 5000 -
3B 8771 733 12.29 5000 109.89  3.52  9.89
3 10 - 10.8
8596 17.19  14.05 METHOXPHENIDINE 100 o3 64 3 236 100 0s 100
354 EAPE 100 562 695 1562 1 1000 : 110.82 834 1082 5000 :
36+ 1000 736 79637 745 363 109000 05 0 5000 106.84 244 6.84
37 2000 9824 950 -1.76 100 103.55  9.79 3.55
38 5(1)80 9252 1110 -7.48 ;AETHYLHEXANAMI 1000 s76 9433 ?.1 1 é 5.67 51 (())8(—) 05 100
3D4-ETHYL-N,N-DMC 152 563 264 1737 10-5000 0.5 10 5000 103.15 0 315
40
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Analytical Methods

100

98.92

3.92

-1.08

100

101.53

9.11

1.53

1
2
3 METHYLONE (bk 100
4 1000 9931 1054 -0.69 (bk- 1000 4.68 85.14  4.93 -14.86 - 0.5 100
MDMA) 5000
5 2000 9598  9.81 -4.02 5000 81.90  4.40 -18.10
6 5000 9128 1172 -8.72 100 1473 721 1473
7 10 9133  10.64 -8.67 METHYLPHENIDATE 1000 717 11976 538 1976 500 0.5 100
8 100 10323 7.07 3.2 5000 10739  5.16 739
1000 -
9| 4-FEC 501 8228  11.82 1772 10-5000 0.5 10 10 11695  7.55 16.95
10 2000 - 12.7
M 8446 526 1554 MEXEDRONE 100 636 __ 10569 4 569 10-5000 0.5 10
1b 5000 9491 330  -5.09 1000 100.89  4.06  0.89
iz
10 9936 752  -0.64 2000 92.12 378 -7.88
18 100 91.83 558 -8.17 5000 9290 372 -7.10
184_FLUORO BUPHEDRONE 1000 577 110.04 13.06  10.04 10-5000 0.5 10 100 107.65  6.60 7.65 100
16 2000 9234 835 -7.66 MIANSERIN 1000 9.35 11993 399 1993 409 0.5 100
16 5000 9945 1022 -0.55 5000 93.77  7.83 -6.3
17 10 105.68 1294 5.68 100 9770 436 230
18 100 100.98 1120 0.98 MIDAZOLAM 1000 9.41 11847 413 1847 00 0.5 100
16 1000 9461  5.15 -539 5000 106.05 495 6.05
4-FLUORO PENTEDRONE 3000 7.2 — 105000 0.5 10
;3 88.64 410 11.36 100 103.95 6.63 3.95
1 5000 - 100-
2 83.87 548 16.13 MITRAGYNINE 1000 9260 11131 212 1131 5000 0.5 100
2 10 -
22 84.02 743 15.98 5000 106.68  3.05  6.68
100 104.64 5.8 4.64 10 10552 9.12 5.52
254-FLU0R0 PV8 1000 10.01 10-5000 0.5 10 14.4
26 : 10251 477 251 : 100 99.16 4 084
o 2000 9838 692 -1.62 MMAI 1000 6.81 103.77 7.81 377 10-5000 0.5 10
5000 -
28 89.36  4.09 10.64 2000 82.76  4.58 -17.24
2p 10 10639 724 6.39 5000 81.63 875 -18.37
3p 100 114.83 533  14.83 10 11143  3.57 11.43
304 FLUORO PVO 1000 o4 1701 217 1701 105000 05 0 MMBOI8 100 1415 9536 698 -464 10-1000 0.5 10
3p 2000 9731  3.83  -2.69 1000 89.82  7.95 -10.18
3B 5000 -
3 88.24  3.06 11.76 10 93.11  9.13 -6.89
i 10 - MMB2201 13.10 12.0 10-1000 0.5 10
3p 86.69  6.02 1331 100 105.42 8 542
36 100 100.86  9.69  0.86 1000 10633 340 633
3p4-FLUORO-ALFA-PPP 1000 5.35 —10-5000 0.5 10 15.8
38 — 83.58 3.7 16;42 MN25 10 124y 11305 21305 01000 05 10
3p 7496 451  25.04 100 83.67 894 -16.33
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1
2
3 5000 -
4 8121 290 18.79 1000 109.56 425 9.56
5 100 -
. 88.42  7.82  11.58 10 98.36  9.04 -1.64
1000 - 100- MN-25-2-METHYL
7| 4 FLUOROMETHAMPHETAMINE (4-FMA) 5.4 e 0 0.5 100 SERIVATIVE 100 1322 b7 asa pgy 10-1000 05 10
8 5000 -
9 85.14  8.60 14.86 1000 9776 897 -2.24
100 12.3
10 10659 493 659 o 10 89.41 8 -10.59
1114-FLUOROMETHCATHINONE (4-FMC) 1000 4.44 - 5 006 0.5 100 MO-CHMINACA 15.47 18.6 10-1000 0.5 10
1b 89.85  8.14 10.15 100 84.67 7 -15.33
15 5000 9323 422 -6.77 1000 11254 571 12.54
o 100 10.7
! 44F PVP 7.66 10137 7.04 137 100- 0.5 100 MORPHINE 100 2.45 HO.11 9__10.11 100- 0.5 100
157 1000 ‘ 101.87 581 1.87 5000 ‘ 1000 : 101.68  4.07 1.68 5000 ‘
16 5000 9776  3.90 -2.24 5000 96.63  5.04 -3.37
17 100 103.53 440 3.53 100 100 105.14 589 5.14 100
1g*-HYDROXY DiPT 1000 6.47 109.00 543  9.00 500(') 0.5 100 MPBP 1000 7.59 107.37 433 737 500(') 0.5 100
16 5000 105.12 228  5.12 5000 104.64  4.17 4.64
100 -
20 55.98 2524  44.02 100 9507 837 493
214-HYDROXYMIDAZOLAM 1000 889 12954 542 2954 - 0.5 - MT-45 1000 10.85 11339 791 1339 500(') 0.5 100
2D 5000 -
5 87.53  3.53 1247 5000 107.62 253 7.62
~ 10 123.6
24 107.56  11.16  7.56 10 223.68 4.0 8
2p 100 9527 813 473 NG 100 116.14  3.88 16.14
26 1000 - e
4-I0DOAMPHETAMINE 822 o0y 697 1pqg 10-5000 05 10  METHYLBENZYL)PI 1000 4.00 4874 330 5196 - 0.5 -
27 3000 PERAZINE
28 81.48  4.85 18.52 2000 4549 331 -54.51
2D 5000 93.73  13.90 -6.27 5000 5124  3.85 -48.76
30 10 10.3
30 9576  10.10 -4.24 10 89.59 9  -10.41
3b 100 9534 645 -4.66 N,N- 100 95.05  7.54 -4.95
4-MAPB 1000 6.86 - 10-5000 05 10  DIETHYLPHENETHY 537 10-5000 0.5 10
33 6445  3.51 3555 LAMINE 1000 100.79 844 0.79
34 2000 96.66  10.66 -3.34 2000 9401  1.87 -5.99
3b 5000 9748 812 -2.52 5000 9499  3.58 -5.01
35 10 11641 620 1641 NN- 100 109.69  7.05 9.69 100
3y 100 107.02 684  7.02 DIMETHYLPENTYLO 1000 7.31 11018 6.77 1018 5000 0.5 100
3 84-MEAP 1000 8.57 96.00 15.02 -4.00 10-5000 0.5 10 NE (bk-DMBDP) 5000 110.66 599 10.66
2000 18.7 100-
3p 9108 1566 -8.92 N,N-DMT 100 488 2900 0 -1008 5000 0.5 100
40
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Analytical Methods

1
2
3 5000 9631 155  -3.69 1000 98.92  5.61 -1.08
4 10 11235 523 12.35 5000 9441 272 -5.59
5 100 14.1
6 9744 869  -2.56 10 88.45 1 -11.55
4-MEO-ALPHA-PVP 1000 804 998 325 -0.18 10-5000 0.5 10 100 112.16 513 12.16
7 N-ACETYL-3,4-
2000 9333 521 -6.67 1000 924 11078 436 1078 10-5000 0.5 10
8 <000 : MDMC
9 86.63  3.86 13.37 2000 101,70 3.16 1.70
10 10 102.89  12.05 2.89 5000 9377 347 623
1h 100 96.16 829 -3.84 10 9724 974 276
1000 -
2 89.59 730  10.41 100 10836 1.60  8.36
15+-MeOPBP 5600 6.93 : : 41 105000 05 10 : : :
14 81.63 240 1837 NAPHYRONE 1000 1008  111.02  4.69 11.02 10-5000 0.5 10
5000 R
1b 8295 412 17.05 2000 100.06  3.46  0.06
16 10 -
17 8218  13.61 17.82 5000 9133 472 -8.67
18 100 185
164-METHOXY PHENCYCLIDINE 893 _107.51 5.04 7.51 10-5000 0.5 10 10 101.56 3  1.56
1000 113.93 394 13.93 100 11172 524 1172
20 NAPHYRONE-1-
o 2000 104.42 455 442 NAPHTYL ISOMER 1000 961 11329 296 1329 10-5000 0.5 10
5000 10124 3.0 124 2000 108.51 326 8.5l
2 10 R
28 8891 739  11.09 5000 98.14 388 -1.86
oh 100 109.44 515 9.44 10 9025 938 -9.75
254'METHOXY PV8 1000 1019770133 460 1133 109000 05 10 N 100 11151 7.15 1151
% 2000 100.05 328  0.05 BENZYLNORBUTYL 1000 g7 11838 115 1838 0000 o5 10
5 5000 90.84 561 9.16 ONE 2000 11124 523 1124
10 R
28 8442 829 15.58 5000 10134 328 134
20 100 11348 657 1348 10 91.97  6.65 -8.03
3p*-METHOXY PV9 1000 1113 10-5000 0.5 10 11.1
30 118.17 376 1817 y/[_l?TTfII{g;?AMPHETA 100 6.12 93.07 5693 10-5000 0.5 10
2000 11026 3.83 1026 1000 : 89.23 439 -10.77 :
3P MNE
5000 93.56 425 -6.44 2000 8526 741 -14.74
3B 100 10515 815 5.15 5000 83.10  3.00 -16.90
3U4-METHOXYMETHAMPHETAMINE 1000 569 100- 05 100 16.5
35(PMMA) : 10531 1018 531 5000 : 10 96.75 4 325
3k 5000 98.61 433  -1.39 N- 100 10231 7.1 231
P 10 - ETHYLBUPHEDRON 5.82 10-5000 0.5 10
374 o 3o B3I 1346 1860 o E 1000 89.15 320 -10.85
3g+-METHYL PENTEDRONE 100 : 9327 674 673 109 > 2000 8577 507 -1423
30 1000 100.81  2.14  0.81 5000 8775 541 -12.25
40
41
42 41
43
44
45

46




Analytical Methods Page 44 of 54

1
2
3 2000 10.6
4 922 599 778 10 10928 9 928
5000 - N-ETHYL-N-
5
6 86.51 4.54 13.49 METHYLCATHINON 100 491 111.15  6.84 11.15 10-5000 0.5 10
10 10173 953 173 E 1000 8373 285 -1627
7 100 9536 620 -4.64 2000 7958 5.01 -20.42
4-METHYL-ALPHA-
8ty L AMINOBU TIOPHENONE 1000 744 9874 1056 -126 10-5000 0.5 10 5000 87.05 431 -12.95
9 2000 10411 1345 411 N- 100 10052 760 052 o
10 5000 9086 749 9.14 ETHYLNORDAZEPA 1000 1289 11770 358 1770 00 0.5 100
1 10 100.60 1150 0.60 M 5000 108.04 3.04 804
100 10.8
2 95.14 1228 -4.86 10 97.71 1 230
1
: 24-METHYLAMPHETAMINE ;ggg 671 2043 392 957 55000 05 0 N 100 9586  8.04 -4.14
15 8495 226 1505 N YLNORKETAME 1000 T3 o066 443 734 10000003 10
C 5000 -
16 83.88 576 16.12 2000 8721 334 -12.79
1 100 118.04 502 18.04 5000 87.03 771 -12.97
18 1000 - 100-
1 METHYLCATHINONE ST 8612 584 1388 5000 0.5 100 N 100 9436 673 564
ob 5000 10750 5.08  7.50 ETHYLOXAZEPAM 1000 1225 11662 310 1662 g0 0.5 100
100 -
214 R . IAMA gy _S008 656 1992 10p- . 100 5000 111.99 574 11.99
2p+-METHYLMETHAMPHETAMINE (4-MMA) 1000 : 9170 575 830 5000 > N 100 10863 162 863
28 5000 10631 435 631 ETHYLPENTYLONE 1000 751 11499 524 1499 oo 0.5 100
2h 100 11689 636 16.89 5000 103.47 459 347
5 1000 - _
2?4-METHYLMETHCATHINONE (4-MMC) 601 8708 818 1292 51880 0.5 100 100 97.18 412 28
o 5000 - NIMETAZEPAM 10.98 s000 0.5 100
2y 8126 1240 18.74 1000 11450  6.83 14.50
28 10 9286 1044 -7.14 5000 10556 4.08  5.56
20 100 10.5
304-METHYL-N,N-DMC 6.04 LT 529 821 10-5000 0.5 10 NITRACAINE 100 8.02 107.81 778l 100- 0.5 100
(i - -N.N- 1000 ' 9657 414 343 : 1000 : 11546 7.67 1546 5000 :
2000 90.86 456 -9.14 5000 103.88 891 3.88
3p 5000 9195 504 805 100 8278 940 1722
3B 10 91.67 1092 -833 NITRAZEPAM 1000 1062 11769 347 17.69 00 0.5 100
34 100 9365 361 635 5000 10620 221 620
35, N 1000 _ 12.8
354 METHYL-N-METHYLBUPHEDRONE 710 gr1s  emm ags 10-5000 05 10 _ 10 P R M EE T ,
b 2000 9579 536 -421 100 : 10487 385 487 :
; 5000 101.63 1594 1.63 1000 11873 429 1873
10 - - _
3p+METHYL-N-METHYLHEXANOPHENONE 943 — A6 1712 844 5000 5 10 N-METHYL-2AI 100 429 — 2601 623 -399 100 05 100
100 10463 654 463 1000 8559 467 -1441 5000
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Analytical Methods

1
2
3 1000 10322 335 322 5000 83.10  3.52 -16.90
4 2000 97.18 357 -2.82 10 11526 1.90 15.26
5 5000 94720 293 -528 100 106.65 461 665
6 10 98.56  11.05 -1.44 N-METHYL-PEA 1000 373 4225 161 -5775 10-100 05 10
7 100 10020 758 020 2000 3930 151 -60.70
g| +-METHYL-PBP 1000 750 11373 452 1373 10-5000 0.5 10 5000 4390 325 -56.10
o 2000 11850  3.17  18.50 N 100 110.75 530 10.75
b 5<1)20 11382 423  13.82 METHYLTRYPTAMI 1000 4z _ 11148 932 11.48 51880 05 100
- NE
M 8747 523 12.53 5000 9758 478 242
10, METHYLpHP 100 opy W03 T5T 0T " 10 90.72 850 -9.28
1" - 1000 : 11120 472 1120 ' : 100 9727 483 273
1h 2000 100.00  2.02  0.00 NNDMC 1000 a3 10323 704 323 05000 05 10
5000 9453 189 -547 2000 9202 887 -7.98
1 100 -
1B Ty Lo ETHYLTRY PTAMINE oy _B088 922 1902 g0 os 100 5000 10828 847 828
1w o 1000 : 119.85  3.86 19.85 5000 : 100 10400 788 400
18 5000 11213 467 1213 NORCLOBAZAM 1000 1072 10935 210 935 go00 0.5 100
16 100 10500  9.03  5.00 5000 10036 451 036
2bs-APB ;ggg 703 _103.80 547  3.80 51880 05 100 100 11055 495 10.55 o
21 89.13 268 10.87 NORCLOMIPRAMINE 1000 W7 41549 237 1549 5000 05 100
2P 100 11500 1040 15.00 5000 10035 6.55 035
28 1000 - 100- 11.0
245'AP DB 366 ¢330 186 1670 5000 05 100 100 10921 1921
5 5000 10594  10.10 5.94 NORKETAMINE 1000 645 10649 836 649 00 05 100
J
10 -
26 89.59 1021 10.42 5000 94.10 487 -5.90
27 100 -
2B5-APDI 8.73 82.50 480 17.50  10-5000 0.5 10 100 11735 549 1735 100-
b 1000 11548 3.19 1548 NORTRIPTYLINE 1000 106 1477 610 1477 5000 05 100
3b 2000 105.44 338 544 5000 109.00 411 9.00
5000 10429 294 429 N- 100 10567 606 567
3 10 10775 13.69 1.75 PROPYLAMPHETAM 1000 669 11148 322 1148 oo 05 100
D INE
3P CHLORO AB-PINACA 100 13.00 271 375 289 490000 0.5 10 5000 10962 573 9.62
3B 1000 12.7
3 101.64 477  1.64 10 98.75 3 -125
3k 10 -
84.78 12.53  15.22 NRG-3 100 9.84 108.82  9.16  8.82  10-5000 0.5 10
3p>-CHLORO-NNEI 100 1409 70712 870 712 10-1000 05 10 1000 11340 274 1340
37 1000 10874 667 874 2000 10653 3.00 6.53
38 100 102.96 832 296 100- 5000 100.14 234 0.14
S_EAPB 7.20 0.5 100
3 1000 10836 11.05 836 5000 0-CPP 10 680  147.17 929 47.17 0.5 1000
40
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1
2
3 5000 10.4
4 10671 384 6.71 100 101.23 8 123
10 - 1000-
5 SEABICA i 81.39 1849 18.61 01000 0.5 0 1000 91.15  4.65 -8.85 5000
6| >t- 100 . 95.68  7.08 -432 : 2000 83.26  4.14 -16.74
7 1000 9599 775 -4.01 5000 82.68 248 -17.32
8 10 -
9 84.84 555 15.16 10 8298 221 -17.02
1> F-/WH-018 ADAMANTYL ANALOG 100 15.31 10-1000 0.5 10 113
102.51 5.09 251 OCTACAINE 100 6.11 96.47 6 -3.53  10-5000 0.5 10
1M 1000 11324 336 1324 1000 9644 279 -3.56
1P 10 98.77 17.61 -1.23 2000 93.11 331 -6.89
1B5-FLUORO THJ 100 1513 9472 10.60 -5.28 10-1000 0.5 10 5000 89.93  3.56 -10.07
14 1000 10245 661 245 10 11933 6.07 19.33
10 _
1 §5 FLUORO-2-ADB-PINACA ISOMER 2 12.30 88.09 1032 1191 10-1000 0.5 10 oReel 100 e 244 514 756 100 ° .
i TerAEr 100 : 10332 6.06 3.32 : : 1000 9424 729 -5.76
v 1000 11320 419 13.20 100 10942  9.48 9.42
18 10 - 100-
10 88.29 1030 11.71 OXAZEPAM 1000 W37 11747 567 1747 5000 05 100
2p>-FLUORO-CUMYL-PICA 100 13.78 106.06 7.51  6.06 10-1000 0.5 10 5000 10131 6.80 131
oh 1000 169.
10685  6.54  6.85 10 5.65 40  -94.35
2 10 72.8
2B 9574 1320 -4.26 100 147.73 8 4773
100 OXYMORPHONE 2.65 46.6 . 0.5 -
;:5-FLUORO-SDB-OO6 1305 geor 39y 34g 10-1000 0S5 10 1000 3512 0 6488
1000 45.9
26 92.63 253 137 2000 33.48 4 -66.52
o7 10 9528  10.58 -4.72 5000 43.63  3.87 -56.37
2B5-F-PENTYL-3-PYRIDINOYLINDOLE 100 1212 10395 581 395 10-1000 0.5 10 100 11786  3.72 17.86 100
5 1000 110.11  7.10  10.11 PARACETAMOL 1000 3.93 87.76  9.13 -12.24 500(‘) 0.5 100
10 90.33 11.99 -9.67 5000 107.59 452 7.59
3 DSF—SDB—OOS 100 1479 10627  9.61 627 10-1000 0.5 10 100 100.38  7.68 0.38 100
3 1000 10072 757 0.72 PAROXETINE 1000 10.58  117.00  6.51  17.00 500(') 0.5 100
3 100 116.19 459 16.19 5000 100.53  3.04 0.53
3B 1000 -
345-HYDROXY DMT 299 6052 481 39.48 - 0.5 - 10 92.89  6.83 -7.11
35 5000 -
58.69 321 4131 PCEEA 100 018 10436 6.53 436 105000 05 10
3p 100 99.99  6.72 -0.01 1000 : 108.41 224 8.41 ) :
7 _ i
:85'” ;ggg 503 9799 759 201 51(())80 05 100 2000 100.90  5.03  0.90
30 80.98 338 19.02 5000 94.17 525 -5.83
405 MAPB 100 6.71 11127  6.02 1127 0.5 100 PCMPA 10 8.96 87.59  2.62 -12.42 10-5000 0.5 10
\v
41
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44
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1
2
3 1000 99.04 652 -096  100- 100 9651 748 -3.49
4 5000 10791 276 191 5000 1000 99.55 531 -045
5 10 -
p 7641 1327 2359 2000 9467 891 -533
; 100 11009  6.19  10.09 5000 89.00  6.51 -11.00
1000 - 100- 133
g| >-MAPDB 369 gga1 307 1159 5000 0.5 100 10 10037 6 037
9 2000 -
1b 8451 611 1549 bep 100 opp 9295 S 705 "
ok 5000 9331 3.05 -6.69 r 1000 : 9212 300 -788 :
1
10 -
1 85.16  18.67 14.84 2000 85.58  4.11 -14.42
18 100 98.61  11.88 -1.39 5000 8658 401 -13.42
145-MeO-ALPHA-ET 1000 709 10665 597 665 10-5000 0.5 10 100 10854 7.7 8.54
2000 114 100-
1? 9927 250 -0.73 PENTEDRONE 1000 685 9609 0 391 5000 0.5 100
P 5000 9513 336 -487 5000 111.73 658 11.73
1 100 10699 1471 699 PENTEDRONE 100 1238 390 1238
oAt o0 Tl o oas 0 7" werasoum e Tl s e e
20 100 113.40 437 13.40 100 11126 477 1126
100- PENTYLONE (bk- 100-
515-METHOXY AMT 1000 602 9342 954 658 00 0.5 100 \Ebe) 1000 721 11739 554 1739 5500 0.5 100
oh 5000 110.80 411  10.80 5000 11289 525 12.89
100 10611 689 611 100 98.44 673 -1.56
;zS-METHOXYDiPT 1000 732 11244 731 1244 5188(') 0.5 100 PHENAZEPAM 1000 1214 11739 1.09 1739 51880 0.5 100
2 5000 10938 275 938 5000 11047 259 1047
100 10240 1128 240 100 100.69 729  0.69
265-METHOXY DMT 1000 534 9736 845 264 L0 05 100  PHENCYCLIDINE 1000 855 11573 622 1573 L0 05 100
5000 (PCP) 5000
27 5000 9667 605 333 5000 103.66 346 3.66
28 10 113.16  8.84 13.16 100 10458 771 458
20 100 11583 297 1583 PHENOBARBITAL 1000 eqq _ 11296 620 1296  100- 05 100
30 1000 - : 5000 :
3} 5S-METHOXY METHYLONE T 557 1977 400 2023 45000 05 10 5000 10770 599 7.70
3P 71.44 543 28.56 100 11442 726 1442
38 5000 - PHENTERMINE 5.98 5000 05 100
3 8275 457 1725 1000 110.62 541 10.62
M 100 10157 1170 157 5000 10850 539 850
3P5.METHOXY MiPT 1000 632 11039 636 1039 00 05 100 100 9537 641 463
36 5000 10342 449 342 PHENYTOIN 1000 1021 11796 432 1796 5500 0.5 100
37 100 91.98  10.55 -8.02 5000 103.63 534 3.63
38 1000 100- 13.7
Sp0APP 651 10758 1102 758 s000 O 100 pRAVADOLINE 10 1024 _ 8357 3 -1643 10-5000 0.5 10
a5 5000 11256 872 12.56 100 10031 595 031
U
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10 10129 1506 1.29 1000 10543 876 543
100 108.44  12.18  8.44 2000 10246 588 246
6-APDB 1000 606 9130 1797 -870 10-5000 0.5 10 5000 9226 579 -7.74
2000 9656 652 -3.44 100 11020 242 1020
5(1)80 9417 1036 -5.83 PRAZEPAM 1000 35y _ 11383 477 13.83 5188(-) 05 100
8592 371 14.08 5000 9423 221 -5.77
BROMO R 100 g L0753 1o oo " 100 10091 645 091
nS-BROMO-MDM 1000 7. 11165 441 1165 07 3 PREGABALIN 1000 462 10620 541620 so- 0.5 100
1 2000 10093 412 093 5000 8959 630 -10.41
5000 9938 316 -0.62 100 10157 715 157
10 - 100-
3 8267 988 17.33 PROCAINE 1000 4200 9487 566 -15.13 5000 0.5 100
46 CHLOROMDMA 100 Jog _M08IS 400 818 " 5000 8294 528 -17.06
5o~ - 1000 : 10470 427 470 B : 100 101.12 674 1.12 100
5 2000 9758 468 242 PROLINTANE 1000 804 10554 297 554 g0 05 100
7 5000 94.20 2.75  -5.80 5000 10536 4.85 536
5 10 9906 971 -0.94 100 10821 576 821
5 100 10752 1150 7.52 PROMETHAZINE 1000 1022 11684 418 1684 g0 0.5 100
[-EAPB 1000 703 11057 770 1057 10-5000 0.5 10 5000 10143 357 143
1 2000 9446 8.54 -5.54 100 10805 400 805
5000 9009 544 991 PROPAFENONE 1000 1071 11219 429 1219 00 05 100
2 10 9970 9.14  -0.30 5000 9815 561 -185
3 100 10587 850 587 100 110.19 756 10.19
1] 1000 - 100-
o1 S8 go 17 seo 13gs 10-5000 05 10 PROPRANOLOL 1000 902 sl esa 571 0o 0.5 100
! 2000 9846 2.54 -1.54 5000 10483 7.67 483
. 5000 9330 560 -6.70 100 9780 692 220
8 100 11429 719 1429 PROPYLHEXEDRINE 1000 804 11342 595 1342 00 0.5 100
MAM 1000 520 9884 578 116 100- 05 100 5000 111.16 302 1116
o 5000 ’ B 5000 :
D 8293 505 1707 10 9111 7.57 -8.90
" 10 PSB-SB-1202 15.97 103 10-1000 0.5 10
> 9662 1525 -3.38 100 7982 4 2018
AP 100 sg 241 1631 259 " 1000 11968 235 19.68
36- 1000 : 10424 1276 424 10" : 10 11007 354 1007
4 2000 9941 1580 -0.59 PTI-1 100 1253 9771 701 229 10-1000 0.5 10
5 5000 9527 1259 473 1000 10234 819 234
5 100 10853 703 853 10 9795 488 -2.05
77-AMINOCLONAZEPAM 1000 668 10811 1114 811 50 05 100 PTI2 100 1278 9576 493 -424 10-1000 0.5 10
L 5000 10576 588 5.76 1000 101.06 339 1.06
100 } - -
07- AMINODESMETHYLFLUNITRAZEPAM s7p —2333 985 648 100 0.5 100 PV-8 100 971 —19525 732 525 100 0.5 100
1000 11637 736 1637 5000 1000 11101 137 1101 5000
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1
2
3 5000 9936  11.60 -0.64 5000 102.80 3.76 2.80
4 100 - 19.0
5| 7-AMINOFLUNITRAZEPAM 7.72 81.75 626 1825  100- 0.5 100 10 81.33 31867
6 1000 : 11825 385 1825 5000 : - 100 1070 110.02 496 10.02 105000 05 0
5000 11242 409 1242 1000 : 11564 398 15.64 :
% 100 103.17  9.18  3.17 2000 107.84  3.54 7.84
8| 7-AMINONITRAZEPAM 1000 474  106.13 458  6.13 5188(') 0.5 100 5000 90.93  7.68 -9.07
9 5000 102.03  4.88  2.03 10 10496 672  4.96
10 10 -
1 8946 481 1054 PX-2 100 1276 10124 605 124 1071000 05 10
10 100 105.88 541  5.88 1000 109.39 470 9.39
: 37-APB 1000 6.70 9606  7.51 -3.94 10-5000 0.5 10 100 9236 330 -7.64
2000 - 100-
14 8669 583 1331 PYRAZOLAM 1000 950 1640 341 1640 5000 05 100
156 5000 90.85 329 -9.15 5000 113.52 374 13.52
16 10 92.60  14.66 -7.40 100 98.77  8.05 -1.23
17 1100000 10021 1141 021 QUETIAPINE 1000 9.62 113.67 347 13.67 51 88(—) 0.5 100
: 27_ APDE — 599 _ 8911 8.02 10;89 105000 0.5 10 5000 101.31 ?.57 ; 1.31
20 80.54  0.87 19.46 10 85.32 6  -14.68
N 5000 -
b 82.63 795 17.37 RH-34 100 8.13 106.34 824 634  10-5000 0.5 10
10 95.17  5.06 -4.83 1000 112.00 425 12.00
2BA-834735 100 1421 98.04 992 -1.96 10-1000 0.5 10 2000 105.06  4.18 5.06
24 1000 100.87  5.65 0.87 5000 96.14  2.88 -3.86
2b 10 73.8
2% 10515 6.14  5.15 10 4231 9  -57.70
SpA-836339 100 12.46 10-1000 0.5 10 14.6 100
104.57 547 457 R-MMC 100 6.88 100.86 4 0.86 - 05 100
28 1000 100.82 148 0.82 1000 103.67 670 367 000
2P 10 9135  10.71 -8.65 2000 9444  6.08 -5.56
3DAB-FUBINACA 100 1267 106.65 7.10  6.65 10-1000 0.5 10 5000 8934 521 -10.66
30 1000 11566  3.78  15.66 100 109.16 9.75 9.16 100
3D 10 10233 953 233 SCOPOLAMINE 1000 4.80 9260 673 -740 5500 0.5 100
AB-FUBINACA 2-FLUOROBENZYL 100 107.69 719  7.69 5000 82.01 8.44 -17.99
3B 12.86 10-1000 0.5 10
ISOMER 1000 14.0
3t 10193 5.66 1.93 10 95.00 3 -5.00
3b 10 SDB-005 15.57 12.6 10-1000 0.5 10
3pAB-FUBINACA 3-FLUOROBENZYL 1276 100.00 8.11 0.00 10-1000 0.5 n 100 87.95 3 -12.05
3pISOMER 100 100.83 438  0.83 1000 113.06  4.17 13.06
3k 1000 102.16  7.06  2.16 10 100.19 773 0.19
3bADB-PINACA ISOMER 1 10 1360 10709 945  7.00 oo o SDB-006 100 1409  103.88 6.08 3.88 10-1000 0.5 10
100 10471  8.04 471 1000 99.16 445 -0.84
40
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1000 105.00 738  5.00 100 10451 731 451 100
10 101.84 1034 1.84 SERTRALINE 1000 11.57 _ 106.81  6.82  6.81 5000 0.5 100
ADB-PINACA ISOMER 2 100 1399 10032  3.82 032 10-1000 0.5 10 5000 96.09 867 -391
1000 100.49 952 0.49 100 10431 3.18 431
10 9521 21.17  -4.79 SILDENAFIL 1000 1034 11491 6.00 1491 5188(') 0.5 100
ADB-PINACA ISOMER 3 100 142 9921 503 -0.79 10-1000 0.5 10 5000 101.54 680 1.54
1000 10245  8.04  2.45 100 1337 426 1337
10 11588 1033 15.88 STANOZOLOL 1000 1413 _ 11668 379 1668 500 0.5 100
| ADB-PINACA ISOMER 4 1100000 1399 _90.15 900 985 141000 05 10 5000 98.40 %72 -1.60
100.62 1035 0.62 10 91.50 2 -850
100 10240 744 240 100 108.05 823 8.05
AH-7921 1000 9.79 _104.79 452 479 5400 0.5 100 TAPENTADOL 1000 7.33 104.07 655  4.07  10-5000 0.5 10
5000 10538  3.65 538 2000 91.70 374 -8.30
10 -
6 88.67 444 1133 5000 86.99 263 -13.01
VAKB48 N-(4-FLUOROBENZYL) ANALOG 100 15.64 10-1000 0.5 10 15.7
8 9991 655  -0.09 TEMAZEPAM 100 Leg —2L84 1 816 100- 05 100
" 1000 11588  3.50  15.88 1000 : 116.15 732 1615 5000 :
b 100 98.00 849  -2.00 5000 97.65  3.86 -235
[ ALFA-ETHYLAMINOPENTIOPHENONE 1000 7.14 10863 446 863  100- 0.5 100 10 10605 7.32 6.05
5000 5000 10.1
105.60 397  5.60 100 104.31 3 431
100 99.57 426 043 TETRACAINE 1000 9.03 11046 296 1046 105000 05 10
4ALFA-PROPYLAMINOPENTIOPHENONE 1000 790 _113.60 544 13.60 5400 0.5 100 2000 99.99 358 -0.01
5000 108.99 440 899 5000 89.32  6.07 -10.68
o 10 12.2
6 108.17 1531  8.17 10 93.71 8  -629
7 100 93.92 1422 -6.08 100 102.17 564 217
1000 _
gALLYLESCALINE 740 ceue 500 13sp 10-5000 05 10  THIOPROPAMINE 1000 3.76 3328 380 6672 10-100 0.5 10
2000 9499 885 -5.01 2000 3196 278 -68.04
D 5000 -
( 88.12 616 11.88 5000 36.65 545 -63.35
P 10 100.07  12.03  0.07 10 86.72 937 -13.28
3 100 99.52 1220  -0.48 THJ 100 1597 8848 642 -11.52 10-1000 0.5 10
AALPHA. 1000 98.12 830 -1.88 1000 119.02 271 19.02
5DIMETHYLAMINOPENTIOPHENONE 2000 687 10-5000 0.5 10 14.7
92.07 997 -7.93 10 103.09 4 3.09
6 5000 - 15.1
88.69 522 1131 TILETAMINE 100 5.70 99.14 9 -0.86  10-5000 0.5 10
10 10128 1037 1.28 1000 7338 324 -26.62
HALPHA-ETHYLAMINOHEXANOPHENONE 100 842 107.36  7.85 7.36  10-5000 0.5 10 2000 70.12  6.13 -29.88
1000 11251 469 1251 5000 81.32 522 -18.68

D
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2000

108.28

5.19

8.28

100

113.17

5.70

13.17

1
2
3
4 5000 100.04 473 0.04 TRAMADOL 1000 696 10547 465 547 51880 05 100
5 100 10336 253 336 5000 10685 629 685
6| ALPHA-ETHYLTRYPTAMINE 1000 714 9923 1183 077 500 05 100 100 1203 502 1203
7 5000 10606 238 6.06 TRAZODONE 1000 839 10069 7.65 069 5000 05 100
8 100 9067 1189 933 5000 8679 649 -1321
| ALPHA-METHYLTRYPTAMINE 1000 577 10408 757 408 o0 05 100 100 97.70__ 647 230 |
5000 9746 578 -2.54 TRIAZOLAM 1000 1146 _ 11493 494 1493 000 05 100
10 10 9322 955 678 5000 10142 696 142
il 100 10406 566 406 100 10772 907 772
1DALPHA-PHP 1000 843 10067 459 067 105000 0.5 10 TRIMIPRAMINE 1000 11.02 11081 7.38 1081 51880 05 100
1B 2000 9554 203 -446 5000 100.68 254 0.68
14 5000 9154 394 846 10 7852 2.60 -21.48
1 10 -
8485 1124 1515 100 11325 422 1325
16 100 11419 501 1419 U-47700 1000 913 7177 se7 11q7 105000 05 10
1V ALPHA-PHTALIMIDOPROPIOPHENONE 1000 1176 11406 359 1406 10-5000 0.5 10 2000 10248 693 248
18 2000 103.91 248 391 5000 9535 257 -4.65
19 5000 -
b 8953 332 1047 10 8389 574 -16.11
o 10 9270 630 -7.30 100 103.67 543 3.67
100 9567 397 -433 W-15 1000 1331 10984 640 984 10-5000 0.5 10
2p 1000 9428 517 572 2000 9801 534 -1.99
2BALPHA-PIPBP 2000 6.53 7 10-5000 0.5 10
h 8785 297 1215 5000 98.68 819 -1.32
25 5000 - 13.9
83.12 435 16588 10 86.55 3 -13.45
26 10 9349 1139 -6.51 WIN 54,461 100 1241 77797 599 73 101000 0.5 10
2y 100 9785 959 215 1000 9927 384 -0.73
28 1000 - 11.0
2DALPHAPPP so6 6680 350 3320 0100 o0s 0 10 10491 3 491
2000 -
3p 60.86 462 39.14 WIN 55,212-2 100 1365 9503 494 497 10-1000 0.5 10
3 5000 -
3p 5778 4331 42.22 1000 91.00 743 -891
3B 100 17.4
3h 993 701 307 10 9326 6 -674
ALPHA-PVP 1000 7.29 05 100 XLRI2 14.79 132 10-1000 0.5 10
36 103.95 641 395 000 100 8836 7 -11.64
36 5000 10247 367 247 1000 102.64 770 2.64
3p 100 1.5
3BALPHA-PVT 6.39 10445 450 443 100- 0.5 100 YANGONIN 10 11.88 103.43 4343 10-5000 0.5 10
1000 ‘ 108.04 741 804 5000 : 100 ’ 93.63 751 -637 :
3p 5000 10533 5.04 533 1000 12442 280 2442
40
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1

2

3 10 11454 679 14.54 2000 113.23 465 13.23

4 100 114.55  4.66  14.55 5000 117.56  3.14  17.56

5 1000 - 102

6| ALPHA-PYRROLIDINOBUTHIOPHENONE T s00 7060 486 2340 495000 05 10 100 93.55 3 645 o0,

7 7151 5.06 2849 ZALEPLON 1000 1005 11049 504 1049 5000 05 100

8 5000 }

9 8228  3.03 1772 5000 109.79  4.50  9.79

1b 100 97.10 757 -2.90 100 97.13 656 -2.87

1HALPRAZOLAM 1000 1146|370 790 1379 5188(') 0.5 100 ZOLPIDEM 1000 79 |isap 1%0 1531 ;88(') 0.5 100

1P 5000 11673 351 16.73 5000 111.64  2.68 11.64

18 10 116.60  5.87  16.60 100 L0 425 1110 o

14AM1220 100 1052 9782 375 2.8 10-1000 0.5 10 ZOPICLONE 1000 684 _ 11586 511 1586 5500 0.5 100

1k 1000 97.65 444 235 5000 8728 606 -12.72

15 10 96.74 1514 -3.26 100 10016 708 016 -

| AM2201 8-QUINOLINYL CARBOXAMIDE 100 1498 9526 636 -474 10-1000 0.5 10 ZUCLOPENTHIXOL 1000 1220 11863 239 1863  so00 0.5 100
1000 11712 514 17.12 5000 10720 5.84 7.20

1 10 11943 698 19.43 o 100 98.17 820 -1.83

1P AM2201 BENZIMIDAZOLE ANALOG 100 1445 — 9422 578 578 404000 0.5 10 HYDROXYMIDAZOL 1000 1007 — 11620 382 1620  100- 0.5 100

20 1000 - AM 5000

>h 86.15  7.63  13.85 5000 100.10  5.12  0.10

b 10 98.69 733 -131

SEAM2232 100 1276 9370 556 -6.30 10-1000 0.5 10

> 1000 9530 5.46  -4.70

24
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25 The calibration curves in matrix and chromatograms of substances detected in real samples.
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6 Podsumowanie i wnioski

Badania przeprowadzone w ramach pracy doktorskiej umozliwity opracowanie
zaawansowanych metod analitycznych umozliwiajacych oznaczenie ponad 500 substancji
psychoaktywnych, w tym nowych substancji psychoaktywnych (NPS), lekéw oraz ich
metabolitow w matrycach biologicznych takich jak krew, mocz i wlosy. Dzigki zastosowaniu
techniki chromatografii cieczowej sprzezonej z tandemowa spektrometrig mas (LC-MS/MS)
mozliwe bylto jednoczesne rozdzielenie i1 zidentyfikowanie tak duzej liczby analitow podczas
jednej analizy. Opracowane metody cechuja si¢ nie tylko wysoka skuteczno$cia, ale takze
elastycznoscig, umozliwiajac tatwe przystosowanie do ré6znych matryc biologicznych. Wyniki
badan wskazuja na duzy potencjat dalszego rozwoju tych metod, zarowno pod katem

zwigkszenia liczby analizowanych substanciji, jak i automatyzacji procesu analitycznego.
Na podstawie uzyskanych wynikéw mozna wysungé¢ nastgpujace wnioski:

1. opracowane metodyki wyodrebniania 1 oznaczania wybranych analitow pozwalaja na
ich precyzyjna identyfikacje - odpowiednio dobrane parametry pracy spektrometru mas,
dostosowane do poszczegdlnych analitow, pozwolity na skuteczng identyfikacje
wszystkich badanych zwigzkéw. Wysoka czulo$¢ 1 selektywnos$¢ spektrometru
umozliwity doktadne okreslenie obecnosci i stezenia substancji w analizowanych
matrycach biologicznych,

2. optymalne rozdzielenie uzyskano badanych analitow w czasie 30 minut osiggnigto przy
uzyciu kolumny chromatograficznej Kinetex C18 (Phenomenex, 3,0 x 100 mm; 2,6 um)
przy fazie ruchomej sktadajacej si¢ z metanolu i wody z dodatkiem 2 mM mroéwczanu
amonu oraz 0,1% kwasu mrowkowego, co zapewnito odpowiednie warunki separacji
dla szerokiego zakresu substancji psychoaktywnych,

3. opracowane metody analityczne pozwolity na wyznaczenie zakresoOw liniowosci
w zaleznos$ci od rodzaju matrycy:

o krew: 0,05-50 ng/ml dla wigkszosci analitow, 1-200 ng/ml dla THC, 2-200
ng/ml dla kannabinoidow i syntetycznych kannabinoidow, oraz 10-1000 ng/ml
dla pozostatych analitow.

o mocz: 0,5-5000 ng/ml, co pozwala na wykrywanie substancji w szerokim
zakresie stezen.

o wiosy: 0,025-1,35 ng/mg dla kannabinoidow i 0,125-5 ng/mg dla pozostatych

analitéw, co umozliwia analiz¢ nawet bardzo niskich stezen substancji.
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4. wyznaczone granice oznaczalnosci badanych analitéw sg na bardzo niskich poziomach
stezen, co jest kluczowe dla dokladnej analizy $ladow substancji w probkach
biologicznych:

o Krew: 1-200 ng/ml, umozliwiajac wykrywanie zaréwno niskich, jak 1 wysokich
stezen substancji.

o Mocz: 10-100 ng/ml, co jest odpowiednie dla szerokiego zakresu badan
toksykologicznych.

o Wiosy: 0,025-1,5 ng/mg, co jest szczegOlnie wazne w analizach
retrospektywnych,

5. dzigki mozliwosci analizowania r6znych matryc biologicznych (krew, mocz, wlosy),
opracowane metody pozwalajg na weryfikacj¢ probek pochodzacych od jednej osoby.
Umozliwia to badanie $ciezek metabolicznych substancji psychoaktywnych oraz
prowadzenie badan retrospektywnych na podstawie probek wlosow, co jest szczeg6lnie
przydatne w kontekscie dlugoterminowego monitorowania zazywania substancji,

6. opracowane metody analityczne zostaty z sukcesem wdrozone do rutynowych analiz
w Instytucie Genetyki Sadowej w Bydgoszczy. Wdrozenie to potwierdza praktyczng
warto$¢ opracowanych metod oraz ich zgodno$¢ z wymaganiami i1 standardami
obowigzujagcymi w laboratoriach analitycznych. Potwierdzeniem skuteczno$ci
opracowanych metod jest roéwniez zgloszenie patentowe, ktore dokumentuje

innowacyjno$¢ i unikalno$¢ podejscia zastosowanego w ramach rozprawy doktorskiej.
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8 Streszczenie

W ostatnich latach stale rosnie zainteresowanie substancjami psychoaktywnymi,
a w szczegdlnosci dopalaczami, ktore stanowiag czesto legalng alternatywe dla alkoholu czy
klasycznych narkotykow. Powszechnie dostgpne, sprzedawane jako sole do kapieli czy inne
preparaty oznaczane jako produkty nie do spozycia. Syntetyzowane w przydomowych
laboratoriach nie maja jednoznacznie oznaczonego sktadu, co tylko potwierdza jak ogromne
ryzyko dla zdrowia, a nawet zycia stanowia te $rodki. Pojawiajgce si¢ coraz to nowe struktury
stanowig ogromne wyzwanie dla laboratoriow toksykologicznych i organow $cigania.

Celem niniejszej rozprawy doktorskiej byto opracowanie i wdrozenie do rutynowych analiz
metod analitycznych pozwalajagcych na oznaczanie jak najwigkszej liczby substancji
psychoaktywnych, lekéw 1 ich metabolitow w mozliwie najkrotszym czasie w matrycach
biologicznych (krwi, moczu i wlosach) z zastosowaniem chromatografii cieczowej sprzezonej
z tandemowg spektrometrig mas. Bardzo istotnym elementem badan bylto opracowanie metody
analitycznej, ktéra umozliwi tatwe przystosowanie jej do innej matrycy, a takze da si¢ dalej
rozwija¢ poprzez dodawanie kolejnych analitoéw, by moc podaza¢ za oczekiwaniami rynku
srodkow psychoaktywnych. Opracowane w ramach przeprowadzonych badan metody
analityczne pozwolity na jednoczesng analize¢ ponad 500 analitow w czasie pot godzinnej
analizy za pomocg LC-MS/MS.

Oznaczanie substancji psychoaktywnych, lekéw 1 ich metabolitbw w materiale
biologicznym stanowi ogromne wyzwanie analityczne. Zastosowanie chromatografii cieczowej
sprzezonej z tandemowa spektrometrig mas daje duze mozliwosci analityczne do opracowania
tak ztozonej metody, jednakze nadal analiza takiej liczby substancji podczas jednej analizy
stanowi ogromne wyzwanie analityczne. Analiza NPS wigze si¢ z trudno$ciami
chromatograficznymi zwiazanymi z duzg iloscig izomerow czy tez zwigzkow o bardzo
podobnej strukturze. Kazda z grup NPS zawiera podobnie strukturalnie anality, ponadto miedzy
innymi  w  przypadku katynonéw  wielokrotnie spotykamy si¢ z izomerami
i niewielkimi modyfikacjami struktur, ktore nie zmieniajag masy zwigzku chemicznego, ale
wedlug prawa nie sg juz substancjami zabronionymi. Fakty te pokazuja, jak trudno uzyskaé
rozdzielenie chromatograficzne tak duzej liczby analitéw. Dzigki zastosowaniu metody
Sledzenia par MRM, odpowiednio dobrane warunki spektrometru mas pozwolily na
jednoznaczng identyfikacje badanych analitow.

Jako metode przygotowania probek zastosowano ekstrakcj¢ ciecz-ciecz, ktoéra pozwolita na
wyizolowanie badanych analitow nalezacych do roznych grup wsréd NPS, co nie byto mozliwe

przy zastosowaniu ekstrakcji do fazy statej. Zastosowanie do badan ilosciowych krzywe;j
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wzorcowej w matrycy pozwolito na uwzglednienie wptywu matrycy na wyniki uzyskiwane
w przypadku poszczegdlnych analitow i matryc. Ponadto ostateczne rozcienczenie probek
zamiast stosowanego zazwyczaj zat¢zania pozwolito na zredukowanie jej wptywu na uzyskane
wyniki. Opracowane metody analityczne pozwolity na weryfikacj¢ probek roznych matryc od
jednego pacjenta, co daje mozliwos¢ badan nad metabolizmem NPS oraz przeprowadzaniu
badan retrospektywnych.

Opracowane metody analityczne zostaly poddane weryfikacji w badaniach bieglosci
nastepnie wdrozone do rutynowych analiz Instytutu Genetyki Sadowej w Bydgoszczy
I poddane akredytacji przez Polskie Centrum Akredytacji. Metody te zostaly takze

uwzglednione w zgloszeniu patentowym.
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9 Abstract

In recent years, there has been a growing interest in psychoactive substances, in particular
legal highs, which are often a legal alternative to alcohol or classic drugs. Widely available,
sold as bath salts or other preparations marked as not for consumption. Synthesized in home
laboratories, they do not have a clearly marked composition, which only confirms the huge risk
to health and even life these agents pose. The emerging new structures pose a huge challenge
for toxicology laboratories and law enforcement agencies. The purpose of this doctoral
dissertation was to develop and implement analytical methods for routine analyzes that allow
the determination of the largest possible number of psychoactive substances, drugs and their
metabolites in the shortest possible time in biological matrices - blood, urine and hair using
liquid chromatography coupled with mass spectrometry. A very important element of the
research was the development of an analytical method that would allow it to be easily adapted
to a different matrix, and could be further developed by adding more analytes to be able to
follow the expectations of the psychoactive substances market. The analytical methods
developed as part of the research allowed for the simultaneous analysis of over 500 analytes
during half an hour of analysis using LC-MS/MS.

Determination of psychoactive substances, drugs and their metabolites in biological
material is a huge analytical challenge. The use of liquid chromatography coupled with tandem
mass spectrometry gives great analytical possibilities to develop such a complex method, but
still the analysis of such a number of substances during one analysis is a huge analytical
challenge. The NPS analysis is associated with chromatographic difficulties due to the large
number of isomers or compounds with a very similar structure. Each of the NPS groups contains
structurally similar analytes, moreover, in the case of cathinones, we often encounter isomers
and slight structural modifications that do not change the mass of the chemical compound, but
are no longer prohibited substances by law. These facts show how difficult it is to achieve
chromatographic separation of such a large number of analytes. Thanks to the use of the MRM
pair tracking method, the properly selected conditions of the mass spectrometer allowed for the
unambiguous identification of the analytes tested.

As a sample preparation method, liquid-liquid extraction was used, which allowed the
isolation of the tested analytes belonging to different groups among NPS, which was not
possible using solid phase extraction. The use of the standard curve in the matrix for quantitative
research allowed to take into account the influence of the matrix on the results obtained for
individual analytes and matrices. In addition, the final dilution of the samples instead of the

usual concentration allowed to reduce the influence of the matrix on the obtained results. The
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developed analytical methods allowed for the verification of samples of various matrices from
one patient, which gives the opportunity to study the metabolism of NPS and to conduct
retrospective studies.

The developed analytical methods were verified in proficiency tests, then implemented in
routine analyzes of the Institute of Forensic Genetics in Bydgoszcz and accredited by the Polish
Center for Accreditation. These methods have also been included in the patent application.
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10 Dorobek naukowy
% Zgloszenia patentowe

1. Jolanta Powierska-Czarny, Jakub Czarny, Radostaw Zbytniewski, Michat
Raczkowski, Natalia Galant, Jadwiga Musial, Numer zgloszenia P.441164 UPRP;
Sposéb wykrywania zwigzkéw psychoaktywnych w probkach biologicznych oraz
zastosowanie tego sposobu do wykrywania substancji psychoaktywnych”, (MEIN =
70 pkt)

% Publikacje wchodzace w sklad rozprawy doktorskiej
1. Jadwiga Musial. Jakub Czarny, Renata Gadzata-Kopciuch, Overview of analytical
methods for determining novel psychoactive substances, drugs and their metabolites
in biological samples, Critical Reviews in Toxicology, 2022, 52:3, 239-258,
https://doi.org/10.80/10408444.2022.2091424, 1F=6,184 MeEiN = 100 pkt

2. Jadwiga Musial, Jolanta Powierska-Czarny, Jakub Czarny, Michatl Raczkowski,
Natalia Galant, Bogustaw Buszewski, Renata Gadzata-Kopciuch, One-step
extraction and determiantion of 513 psychoactive substances, drugs, and their
metabolites from hair by LC-MS/MS, Archives of Toxicology, 2022, 96:2927-2933,
https://doi.org/10.1007/s00204-022-03343-w, 1F=6,168 MEIN =140 pkt

3. Jakub Czarny, Jadwiga Musial, Jolanta Powierska-Czarny, Natalia Galant, Michat
Raczkowski, Bogustaw Buszewski, Renata Gadzata-Kopciuch, Validation of a
simple and quick method for determination of psychoactive substances, drugs and
their metabolites from human blood by LC-MS/MS, Microchemical Journal, 2022,
182: 107922, https://doi.org/10.1016/].microc.2022.107922, 1F=5,304 MEIN =70
pkt

4. Jakub Czarny, Jadwiga Musial, Jolanta Powierska-Czarny, Michat Raczkowski,
Natalia Galant, Bogustaw Buszewski, Renata Gadzata-Kopciuch, Determination of
465 psychoactive substances, drugs and their metabolites in urine by LC-MS/MS,
Analytical Methods, 2024, https://doi.10.1039/D4AY00777H, IF= 2,7 MEIN = 70
pkt

+ Konferencje naukowe:
a) Prezentacje ustne
1) Jadwiga Musial, Jakub Czarny, Renata Gadzata-Kopciuch, Oznaczenie 477

substancji psychoaktywnych w moczu za pomocg LC-MSIMS — komunikat,

XVI Wroctawskie Studenckie Sympozjum Chemiczne, Wroctaw, 5-
6.12.2020
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https://doi.org/10.80/10408444.2022.2091424,
https://doi.org/10.1007/s00204-022-03343-w
https://doi.org/10.1016/j.microc.2022.107922
https://doi.10.1039/D4AY00777H

b) Prezentacje posterowe

1)

2)

3)

4)

5)

6)

7)

Katarzyna Kwasniewska, Jadwiga Szewczyk, Renata Gadzata-Kopciuch,
Bogustaw Buszewski. Opracowanie metody analitycznej rozdzielania
i identyfikacji zearalenonu i jego metabolitow za pomocg LC/MS. IX
Poznanska Konferencja Naukowa: Chemia- nowe wyzwania dla nauki
1 przemyshu, Poznan 5.12.2014r.

Jadwiga Musial, Natalia Galant, Jolanta Powierska-Czarny, Renata
Gadzata-Kopciuch. One-step extraction and determination of 513
psychoactive substances and drugs from hair by LC-MS/MS.
25" International Symposium on Separation Sciences, £.6dz, 15-18.09.2019r.

Jadwiga Musial, Jakub Czarny, Natalia Galant, Michal Raczkowski, Barbara
Przyjazna, Jolanta Powierska-Czarny, Renata Herman, Magdalena
Chrostowska, Paulina Jerszynska. Development and validation of a simple and
quick method for determination of 521 psychoactive substances, drugs and
their metabolites from blood by LC-MS/MS. The 57th Annual Meeting of The
International Association of Forensic Toxicologists (TIAFT), Birmingham 2-
6.09.2019r.

Natalia Galant, Jakub Czarny, Jadwiga Musial, Renata Herman, Paulina
Jerszynska, Jolanta Powierska-Czarny, Michat Raczkowski. Multiplex
determination of psychoactive substances, drugs and their metabolites in
urine by LC-MS/MS. The 57th Annual Meeting of The International
Association of Forensic Toxicologists (TIAFT), Birmingham 2-6.09.2019r.

Natalia Galant, Jakub Czarny, Michal Raczkowski, Jadwiga Musial,
Magdalena Chrostowska, Renata Herman, Jolanta Powierska-Czarny, Paulina
Jerszynska, Barbara Przyjazna. One-step extraction and detection of 513
drugs from hair by LC-MS/MS. The 57th Annual Meeting of The International
Association of Forensic Toxicologists (TIAFT), Birmingham 2-6.09.20109r.

Jadwiga Musial, Renata Gadzata-Kopciuch. Driving under the influence-
analysis of urine samples of drivers for 465 psychoactive substances and their
metabolites by LC-MS/MS. 26" International Symposium on Separation
Sciences, Ljubljana 28.06-01.07.2022r.

Jadwiga Musial, Renata Gadzata-Kopciuch, Jakub Czarny, Jolanta
Powierska-Czarny, Michat Raczkowski, Natalia Galant, Bogustaw
Buszewski. Jazda na podwojnym gazie - czyli analiza substancji
psychoaktywnych, ich metabolitow i lekow za pomocg LC-MSIMS
w probkach moczu pochodzqcych od kierowcow. 64 Zjazd Naukowy
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Polskiego  Towarzystwa  Chemicznego,  Lublin,  11-16.09.2022r.

11 Oswiadczenia wspolautorow
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Zatqcznik nr 5 do uchwaty Nr 38 Senatu UMK z dnia 26 wrzesnia 2023 r.
w sprawie postepowania o nadanie stopnia doktora
na Uniwersytecie Mikotaja Kopernika w Toruniu

Torun, dnia 3 czerwca 2024 r.

dr n. med. Jakub Czarny
Instytut Genetyki Sadowej
ul. Aleje A. Mickiewicza 3/8
85-071 Bydgoszcz

Rada Dyscypliny Nauki Chemiczne Uniwersytetu
Mikolaja Kopernika w Toruniu

Os$wiadczenie o wspolautorstwie

Niniejszym oswiadczam, ze w pracach:

1. Jadwiga Musial, Jakub Czarny, Renata Gadzala-Kopciuch, 2022, Overview of analytical methods
Jor determination of psychoactive substances, drugs and their metabolites in biological samples,
Critical Reviews in Toxicology, 52:239-258. Mdj udziat w powstaniu pracy wynosi 20 %.

2. Jadwiga Musial, Jolanta Powierska-Czarny, Jakub Czamy, Michat Raczkowski, Natalia Galant,
Bogustaw Buszewski, Renata Gadzata-Kopciuch, 2022, One-step extraction and determination of
313 psychoactive substances, drugs, and their metabolites from hair by LC-MS/MS, Archives of
Toxicology, 96: 2927-2933. M4j udzial w powstaniu pracy wynosi 10 %.

3. Jakub Czarny, Jadwiga Musial, Jolanta Powierska-Czarny, Natalia Galant, Michat Raczkowski,
Bogustaw Buszewski, Renata Gadzata-Kopciuch, 2022, Validation of a simple and quick method
Jor determination of psychoactive substances, drugs and their metabolites from human blood by
LC-MS/MS, Microchemical Journal,182:107922. Méj udzial w powstaniu pracy wynosi 30 %.

4. Zgloszenie patentowe: Numer zgloszenia przed UPRP — P.441164; Sposéb wykrywania zwigzkow
psychoaktywnych w prébkach biologicznych oraz zastosowanie tego sposobu do wykrywania
substancji psychoaktywnych, Jolanta Powierska-Czarny, Jakub Czarny, Radostaw Zbytniewski,
Michat Raczkowski, Natalia Galant, Jadwiga Musial. M6j udziat w powstaniu pracy wynosi 30 %.

5. Jakub Czarny, Jadwiga Musial, Jolanta Powierska-Czamy, Michat Raczkowski, Natalia Galant,
Bogustaw Buszewski, Renata Gadzata-Kopciuch, Determination of 465 psychoactive substances,
drugs and their metabolites in urine by LC-MS/MS. Praca wystana do Analitycal Methods (RSCO).
M6j udzial w powstaniu pracy wynosi 30 %.

Mo;j wkiad polegat na wspétudziale w opracowaniu metod analitycznych (ustawienia parametrow
spektrometru mas, optymalizacja pracy spektrometru), konsultacji otrzymanych wynikéw,
dyskusji eksperymentu naukowego, nadzorowaniu projektu badawczego oraz korekcie
manuskryptow.
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(podpis)



Zafgcznik nr 5 do uchwafy Nr 38 Senatu UMK z dnia 26 wrzesnia 2023 r.
w sprawie postepowania o nadanie stopnia doktora
na Uniwersytecie Mikotaja Kopernika w Toruniu

Informacja o przetwarzaniu danych osobowych ‘
Na podstawie Rozporzadzenia Parlamentu Europejskiego i Rady (UE) 2016/679 z dnia 27 kwietnia
2016 r. w sprawie ochrony oséb fizycznych w zwigzku z przetwarzaniem danych osobowych
i w sprawie swobodnego przeptywu takich danych oraz uchylenia dyrektywy 95/46/WE, zwanego
dalej ,,RODO”, informujemy, ze:
1. Administratorem Pana/Pani danych osobowych bedzie Uniwersytet Mikotaja Kopernika w
Toruniu z siedzibg przy ul. Gagarina 11, 87-100 Torun (dalej: Uczelnia, ADO).
2. Pana/Pani dane osobowe w zwigzku w zwigzku z postgpowaniem o nadanie stopnia naukowego
bedg przetwarzane:
a. na podstawie art. 6 ust. 1 lit. ¢) RODO - obowiazek prawny wynikajacy z przepisow
ustawy z dnia 20 lipca 2018 r. Prawo o szkolnictwie wyzszym i nauce (Dz. U. z 2020,
poz. 85);
b. na podstawie art. 6 ust. 1 lit. f) RODO — prawnie uzasadniony interes ADO:

» do ustalenia, obrony lub dochodzenia roszczen — przez okres do przedawnienia
roszczen, lub przez okres prowadzenia postgpowania przez wiasciwe organy lub
sady w przypadku dochodzenia roszczen,

» na potrzeby wewngtrzne tworzenia zestawien, analiz i statystyk — przez okres
obowigzywania umowy,

» na potrzeby prowadzenia ewidencji  korespondencji  przychodzacej i
wychodzacej — wieczyscie,

» na potrzeby marketingu produktéw i ustug ADO.

3. Z zastrzezeniem przepisOw powszechnie obowigzujacego prawa przystuguja Panu/Pani
prawa, ktére zrealizujemy na wniosek o:
a. Zadanie dostgpu do danych osobowych oraz prawo ich sprostowania,
b. Zadanie usuniecia lub ograniczenia przetwarzania.

4. Przystuguje Panu/Pani réwniez prawo wniesienia sprzeciwu na przetwarzanie danych
osobowych.

5. Podanie przez Pana/Panig danych osobowych jest niezbedne do wykonania celu
wymienionego w pkt 2 lit. a i b., a brak ich podania uniemozliwi otwarcie i przeprowadzenie

postepowania.

6. Przystuguje Panu/Pant prawo wniesienia skargi do Prezesa Urzedu Ochrony Danych
Osobowych.

7. Pana/Pant dane osobowe mogg by¢ udostepnione recenzentom lub organom administracji

publicznej, sadom, komornikom w zakresie sytuacji przewidzianych w przepisach prawa.

8. Na dzien zbierania Pana/Pani-danych osobowych nie planujemy przekazywa¢ ich poza EOG
(obejmujacy Unie Europejska, Norwegie, Lichtenstein i Islandie), nie wykluczajac tego
w przysztosci, o czym zostanie Pan/Pani poinformowania ze stosownym wyprzedzeniem.

9. W stosunku do Pana/Pani nie beda prowadzone dzialania polegajace na podejmowaniu
decyzji w sposOb zautomatyzowany, nie bedg one réwniez podlegaly zautomatyzowanemu
profilowaniu.

10.  Jezeli chce Pan/Rani-skontaktowaé si¢ z Uczelnig w sprawach zwigzanych z przetwarzaniem
danych osobowych, w szczegélnosci w zwigzku z wniesieniem wniosku o realizacje
przyshugujacych praw prosimy o kontakt pod adresem e-mail: iod@umk.pl lub adresem
korespondencyjnym: UMK w Toruniu, ul. Gagarina 11, 87-100 Torun, z dopiskiem ,,JOD”,
dostepny jest rowniez kontakt telefoniczny: 56 611 27 42.




Zatqeznik nr 5 do uchwaly Nr 38 Senatu UMK z dnia 26 wrzesnia 2023 r,
w sprawie postepowania o nadanie stopnia doktorg
na Uniwersytecie Mikofaja Kopernika w Toruniu

Torun, dnia 3 czerwca 2024 r.

dr n. med. Jolanta Powierska-Czarny
Instytut Genetyki Sadowe;j

ul. Aleje A. Mickiewicza 3/8

85-071 Bydgoszcz

Rada Dyscypliny Nauki Chemiczne
Uniwersytetu Mikolaja Kopernika w Toruniu

Oswiadczenie o wspélautorstwie

Niniejszym oswiadczam, ze w pracach:

1. Jakub Czarny, Jadwiga Musial, Jolanta Powierska-Czarny, Natalia Galant, Michat Raczkowski,
Bogustaw Buszewski, Renata Gadzata-Kopciuch, 2022, Validation of a simple and quick method
Jor determination of psychoactive substances, drugs and their metabolites from human blood by
LC-MS/MS, Microchemical Journal,182:107922. Méj udziat w powstaniu pracy wynosi 10 %.

2. Jadwiga Musial, Jolanta Powierska-Czarny, Jakub Czarny, Michat Raczkowski, Natalia Galant,
Bogustaw Buszewski, Renata Gadzata-Kopciuch, 2022, One-step extraction and determination of
513 psychoactive  substances, drugs, and their metabolites Srom  hair by
LC-MS/MS, Archives of Toxicology, 96: 2927-2933. M¢j udziat w powstaniu pracy wynosi 20 %.

3. Jakub Czarny, Jadwiga Musial, Jolanta Powierska-Czarny, Michat Raczkowski, Natalia Galant,
Bogustaw Buszewski, Renata Gadzata-Kopciuch, Determination of 465 psychoactive substances,
drugs and their metabolites in urine by LC-MS/MS. Praca wystana do Analitycal Methods (RSC).
M¢j udzial w powstaniu pracy wynosi 10 %.

4. Zgloszenie patentowe: Numer zgloszenia przed UPRP — P.441164; Sposob wykrywania zwigzkéw
psychoaktywnych w prébkach biologicznych oraz zastosowanie tego sposobu do wykrywania
substancji psychoaktywnych, Jolanta Powierska-Czarny, Jakub Czarny, Radostaw Zbytniewski,
Michat Raczkowski, Natalia Galant, Jadwiga Musiat. M¢éj udzial w powstaniu pracy wynosi 30 %.

Mo¢j wktad polegat na wspétudziale w opracowaniu metod analitycznych (ustawienia parametréw
spektrometru mas, optymalizacja pracy spektrometru), konsultacji otrzymanych wynikow,
dyskusji eksperymentu naukowego, nadzorowaniu projektu badawczego oraz korekcie

us tow.
manuskryptow , /7
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Zatgcznik nr 5 de uchwafy Nr 38 Senatu UMK z dnia 26 wrzesnia 2023 r.
w sprawie postepowania o nadanie stopnia doktora
na Uniwersytecie Mikofaja Kopernika w Toruniu

Informacja o przetwarzaniu danych osobowych
Na podstawie Rozporzadzenia Parlamentu Europejskiego i Rady (UE) 2016/679 z dnia 27 kwietnia
2016 r. w sprawie ochrony osob fizycznych w zwigzku z przetwarzaniem danych osobowych
i w sprawie swobodnego przeplywu takich danych oraz uchylenia dyrektywy 95/46/WE, zwanego
dalej ,,RODQO”, informujemy, Ze:
1. Administratorem Pana/Pani danych osobowych bedzie Uniwersytet Mikotaja Kopernika w
Toruniu z siedzibg przy ul. Gagarina 11, 87-100 Torun (dalej: Uczelnia, ADO).
2. Pana/Pani dane osobowe w zwigzku w zwigzku z postepowaniem o nadanie stopnia naukowego
beda przetwarzane:
a. na podstawie art. 6 ust. 1 lit. ¢) RODO — obowiazek prawny wynikajacy z przepisow
ustawy z dnia 20 lipca 2018 r. Prawo o szkolnictwie wyzszym i nauce (Dz. U. z 2020, poz.
85);
b. na podstawie art. 6 ust. 1 lit. f) RODO — prawnie uzasadniony interes ADO:
» do ustalenia, obrony lub dochodzenia roszczen — przez okres do przedawnienia roszczen,
lub przez okres prowadzenia postgpowania przez wilasciwe organy lub sady w
przypadku dochodzenia roszczen,
> na potrzeby wewnetrzne tworzenia zestawien, analiz i statystyk — przez okres
obowigzywania umowy,
» na  potrzeby  prowadzenia  ewidencji = korespondencji = przychodzacej i
wychodzacej — wieczyscie,
» na potrzeby marketingu produktéw i ustug ADO.
3. Z zastrzezeniem przepis6w powszechnie obowigzujacego prawa przystuguja Panu/Pani
prawa, ktore zrealizujemy na wniosek o:
a. Zadanie dostepu do danych osobowych oraz prawo ich sprostowania,
b. Zadanie usuniecia lub ograniczenia przetwarzania.
4, Przystuguje Panw/Pani réwniez prawo wniesienia sprzeciwu na przetwarzanie danych
osobowych.
5. Podanie przez Pana/Pania danych osobowych jest niezbedne do wykonania celu
wymienionego w pkt 2 lit. ai b., a brak ich podania uniemozliwi otwarcie i przeprowadzenie

postepowania.

6. Przystuguje Panw/Pani prawo wniesienia skargi do Prezesa Urzgdu Ochrony Danych
Osobowych.

7. Pana/Pani dane osobowe mogg by¢ udostepnione recenzentom lub organom administracji

publicznej, sadom, komormikom w zakresie sytuacji przewidzianych w przepisach prawa.

8. Na dzien zbierania Pana/Pani danych osobowych nie planujemy przekazywac ich poza EOG
(obejmujacy Unie¢ Europejska, Norwegie, Lichtenstein i Islandi¢), nie wykluczajac tego
w przyszlosci, o czym zostanie Pan/Pani poinformowania ze stosownym wyprzedzeniem.

9. W stosunku do Pana/Pani nie beda prowadzone dzialania polegajace na podejmowaniu
decyzji w sposob zautomatyzowany, nie bedg one réwniez podlegaly zautomatyzowanemu
profilowaniu.

10.  Jezeli chce Pan/Pani skontaktowa¢ sie¢ z Uczelnia w sprawach zwigzanych z przetwarzaniem
danych osobowych, w szczegblnosci w zwigzku z wniesieniem wniosku o realizacje
przystugujacych praw prosimy o kontakt pod adresem e-mail: iod@umk.pl lub adresem
korespondencyjnym: UMK w Toruniu, ul. Gagarina 11, 87-100 Torun, z dopiskiem ,,]J0OD”,
dostepny jest rowniez kontakt telefoniczny: 56 611 27 42 /S
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Zatqcznik nr 5 do uchwaty Nr 38 Senatu UMK z dnia 26 wrzesnia 2023 r.
w sprawie postepowania o nadanie stopnia doktora
na Uniwersytecie Mikotaja Kopernika w Toruniu

Torun, dnia 3 czerwca 2024 r

dr Michal Raczkowski
Instytut Genetyki Sadowe;j
ul. Aleje A. Mickiewicza 3/8
85-071 Bydgoszcz

Rada Dyscypliny Nauki Chemiczne
Uniwersytetu Mikolaja Kopernika w Toruniu

Oswiadczenie o wspolautorstwie

Niniejszym o$wiadczam, ze w pracach:

1.

Jakub Czarny, Jadwiga Musiat, Jolanta Powierska-Czarny, Natalia Galant, Michat Raczkowski,
Bogustaw Buszewski, Renata Gadzata-Kopciuch, 2022, Validation of a simple and quick method
Jor determination of psychoactive substances, drugs and their metabolites from human blood by
LC-MS/MS, Microchemical Journal,182:107922. M6j udziat w powstaniu pracy wynosi 10 %.

Jadwiga Musial, Jolanta Powierska-Czarny, Jakub Czarny, Michat Raczkowski, Natalia Galant,
Bogustaw Buszewski, Renata Gadzata-Kopciuch, 2022, One-step extraction and determination
of 513 psychoactive substances, drugs, and their metabolites from hair by
LC-MS/MS, Archives of Toxicology, 96: 2927-2933. M¢j udzial w powstaniu pracy wynosi 10
%.

. Jakub Czarny, Jadwiga Musiat, Jolanta Powierska-Czarny, Michat Raczkowski, Natalia Galant,

Bogustaw Buszewski, Renata Gadzata-Kopciuch, Determination of 465 psychoactive substances,
drugs and their metabolites in urine by LC-MS/MS. Praca wystana do Analitycal Methods (RSC).
Moj udzial w powstaniu pracy wynosi 10 %.

Zgloszenie patentowe: Numer zgloszenia przed UPRP - P.441164; Sposéb wykrywania
zwiqzkéw psychoaktywnych w probkach biologicznych oraz zastosowanie tego sposobu do
wykrywania substancji psychoaktywnych, Jolanta Powierska-Czarny, Jakub Czarny, Radostaw
Zbytniewski, Michat Raczkowski, Natalia Galant, Jadwiga Musial. M¢j udziat w powstaniu
pracy wynosi 10 %.

Mo;j wkiad polegal na wspotudziale w opracowaniu metod analitycznych (ustawienia parametrow
spektrometru mas, optymalizacja pracy spektrometru), konsultacji otrzymanych wynikow,
dyskusji eksperymentu naukowego, nadzorowaniu projektu badawczego oraz korekcie
manuskryptow.

M, &ocotiorcflon



Zatgcznik nr 5 do uchwaty Nr 38 Senatu UMK z dnia 26 wrzesnia 2023r.
w sprawie postepowania o nadanie stopnia doktora
na Uniwersytecie Mikotaja Kopernika w Toruniu

Informacja o przetwarzaniu danych osobowych
Na podstawie Rozporzadzenia Parlamentu Europejskiego i Rady (UE) 2016/679 z dnia 27 kwietnia
2016 1. w sprawie ochrony oséb fizycznych w zwiazku z przetwarzaniem danych osobowych
i w sprawie swobodnego przeptywu takich danych oraz uchylenia dyrektywy 95/46/WE, zwanego
dalej ,,RODO”, informujemy, ze: :
1. Administratorem Pana/Pani danych osobowych bedzie Uniwersytet Mikotaja Kopernika w
Toruniu z siedziba przy ul. Gagarina 11, 87-100 Torun (dalej: Uczelnia, ADO).
2. Pana/Rani dane osobowe w zwiazku w zwiazku z postepowaniem o nadanie stopnia naukowego
beda przetwarzane:
a. na podstawie art. 6 ust. 1 lit. ¢) RODO — obowiazek prawny wynikajacy z przepisow
ustawy z dnia 20 lipca 2018 r. Prawo o szkolnictwie wyzszym 1 nauce (Dz. U. z 2020,
poz. 85);
b. na podstawie art. 6 ust. 1 lit. f) RODO — prawnie uzasadniony interes ADO:

» do ustalenia, obrony lub dochodzenia roszcze — przez okres do przedawnienia
roszczef, lub przez okres prowadzenia postgpowania przez wiaSciwe organy lub
sady w przypadku dochodzenia roszczen,

> na potrzeby wewnetrzne tworzenia zestawien, analiz i statystyk — przez okres
obowigzywania umowy,

> na potrzeby prowadzenia ewidencji  korespondencji przychodzacej 1
wychodzacej — wieczyscie,

> na potrzeby marketingu produktow i ustug ADO.

3. 7 zastrzezeniem przepisow powszechnie obowiazujacego prawa przysluguja Panu/Pani
prawa, ktore zrealizujemy na wniosek o:
a. Zadanie dostepu do danych osobowych oraz prawo ich sprostowania,
b. Zadanie usunigcia lub ograniczenia przetwarzania.

4. Przystuguje Panu/Pani réwniez prawo wniesienia sprzeciwu na przetwarzanie danych
osobowych.

5. Podanie przez Pana/Pamig danych osobowych jest niezbgdne do wykonania celu
wymienionego w pkt 2 lit. aib., a brak ich podania uniemozliwi otwarcie i przeprowadzenie

postgpowania.

6. Przyshuguje Panu/Pani prawo wniesienia skargi do Prezesa Urzedu Ochrony Danych
Osobowych.

7. Pana/Pani dane osobowe moga by¢ udostgpnione recenzentom lub organom administracji

publicznej, sadom, komornikom w zakresie sytuacji przewidzianych w przepisach prawa.

8. Na dziefi zbierania Pana/Rasi-danych osobowych nie planujemy przekazywa¢ ich poza EOG
(obejmujacy Unig Europejska, Norwegie, Lichtenstein i Islandig), nie wykluczajac tego
w przysztosci, o czym zostanie Pan/Pani poinformowania ze stosownym wyprzedzeniem.

0. W stosunku do Pana/Pasmi nie beda prowadzone dziatania polegajace na podejmowaniu
decyzji w sposéb zautomatyzowany, nie beda one réwniez podlegaty zautomatyzowanemu
profilowaniu.

10.  Tezeli chee Pan/Pani-skontaktowaé sie z Uczelnia w sprawach zwiazanych z przetwarzaniem
danych osobowych, w szczegdlnosci w zwigzku z wniesieniem wniosku o realizacjg
przystugujacych praw prosimy o kontakt pod adresem e-mail: iod@umk.pl lub adresem
korespondencyjnym: UMK w Toruniu, ul. Gagarina 11, 87-100 Torun, z dopiskiem ,,J0OD”,
dostepny jest rowniez kontakt telefoniczny: 56 611 27 42.

U /2067MMM ‘
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(podpis)



Zalqeinik nr 5 do uchwaty Nr 38 Senatu UMK 7 dnia 26 wrzesnia 2023 r.
w sprawie postepowania o nadanie stopnia doktora
na nwersytecie Mikotaya Kopernika w Toruniu

Torun, dnia 3 czerwca 2024 r.

dr Natahia Galant

Instvtut Genetyki Sadowey
ul. Alege AL Mickiewicza 3/8
S3-071 Bydgoszez

Rada Dyscypliny Nauki Chemiczne
Uniwersytetu Mikolaja Kopernika w Toruniu

Os$wiadczenie o-wspolautorstwie

Niniejszym oswiadczam, ze w pracach:

1. Jakub Czarny, Jadwiga Musial, Jolanta Powierska-Czarny, Natalia Galant, Michat Raczkowski,
Bogustaw Buszewski, Renata Gadzala-Kopciuch, 2022, Validation of a simple und quick method
Jor determination of psychoactive substances, drugs and their metabolites from human blood by
LC-MS/MS, Microchemical Journal,182:107922. M¢j udziat w powstaniu pracy wynosi 10 %.

2. Jadwiga Musial, Jolanta Powierska-Czamy, Jakub Czarny, Michat Raczkowski, Natalia Galant,
Boguslaw Buszewski, Renata Gadzata-Kopciuch, 2022, One-step extraction and determination
of 513 psychoactive substances, drugs, and their metabolites from hair by LC-MS/MS, Archives

of Toxicology, 96: 2927-2933. M¢j udziat w powstaniu pracy wynosi 10 %.
3. Jakub Czarny, Jadwiga Musiat, Jolanta Powierska-Czarny, Michat Raczkowski, Natalia Galant,

Bogustaw Buszewski, Renata Gadzata-Kopciuch, Determination of 465 psychoactive substances,
drugs and their metabolites in urine by LC-MS/MS. Praca wystana do Analitycal Methods (RSC).

MGj udziat w powstaniu pracy wynosi 10 %.

4. Zgloszenie patentowe:  Numer zgloszenia przed UPRP — P.441164; Sposob wykrywania
zwigzkéw psychoaktywnych w probkach biologicznych oraz zastosowanie tego sposobu do
wykrywania substancji psychoaktywnych, Jolanta Powierska-Czarny, Jakub Czamy, Radostaw
Zbytniewski, Michal Raczkowski, Natalia Galant, Jadwiga Musial. M¢j udziat w powstaniu

pracy wynosi 10 %.

M6 wktad polegat na wspétudziale w opracowaniu metod analitycznych (ustawienia parametrow

spektrometru mas, optymalizacja pracy spektrometru), konsultacji otrzymanych wynikow.

(podpis)




Zatgcznik nr 5 do uchwaly Nr 38 Senatu UMK 2 dnia 26 wrzesnia 2023 r.
w sprawre postepowania o nadanie stopnio doktoro
no Uniwersytecie Mikolaja Kopernika w Toruniu

Informacja o przetwarzaniu danych osobowych

Na podstawic Rozporzgdzenia P

2016 + w sprawic ochrony osob fizycznych w zwigz

i w sprawic swobodncgo przeptywu takich danych oraz uchylenia d

dalej ..RODO", informujemy, ze:

I Administratorem Pana/Pani danych osobowych b
Toruniu z siedziba przy ul. Gagarina 11, 87-100 Torun (dalej: Uczelni

2. Papa/Pani danc osobowe w zwigzku w zwiazku z postgpowaniem o n
bedg przetwarzane:

10.

arlamentu Furopejskicgo i Rady (UF) 2016/679 7z dnia 27 kwictnia
ku 7 przetwarzaniem danych osobowych
yrektywy 95/46/WE, zwanego

edzie Uniwersytet Mikotaja Kopernika w
a, ADO).
adanie stopnia naukowego

I lit. ¢) RODO - obowiazek prawny wynikajacy z przepisow

a. na podstawie arl. 6 ust.
ctwie wyzszym 1 nauce (Dz. U. z 2020,

ustawy z dnia 20 lipca 2018 r. Prawo o szkolni
poz. 85);
b. na podstawie art. 6 ust. 1 lit. f) RODO — prawnie uzasadniony interes ADO:
» do ustalenia, obrony lub dochodzenia roszczeh — przez okres do przedawnienia
roszczen, lub przez okres prowadzenia postepowania przez wilaéciwe organy lub sady
w przypadku dochodzenia roszczen,
» na potrzeby wewngtrzne tworzenia zestawien, analiz 1 statysty
obowigzywania umowy,
» na  potrzeby  prowadzenia ewidencji  korespondencji
wychodzacej — wieczyscie,
» na potrzeby marketingu produktow i ustug ADO.
7 zastrzezeniem przepisow powszechnie obowigzujgcego prawa przystu
prawa, ktore zrealizujemy na wniosek o:
a. Zadanie dostgpu do danych osobowych oraz prawo ich sprostowania,
b. Zadanie usunigcia lub ograniczenia przetwarzania.
Przystuguje Pasw/Pani rowniez prawo wniesienia

osobowych.
Podanie przez Para/Panig danych osobowych jest niezbgdne do wykonania celu

h podania uniemozliwi otwarcie i przeprowadzenie

k — przez okres

przychodzacej |

guja Panu/Pani

sprzeciwu na przetwarzanie danych

wymienionego w pkt 2 lit. a ib.,abrakic

postgpowania.
Przystuguje Panu/P

Osobowych.
by¢ udostgpnione recenzentom lub organom administracji

Pana/Pani dane osobowe moga
publicznej, sagdom, komornikom w zakresie sytuacji przewidzianych w przepisach prawa.

Na dzien zbierania Pana/Pani danych osobowych nie planujemy przekazywac ich poza EOG
(obejmujacy Unig Europejska, Norwegie, Lichtenstein i Islandig), nic wykluczajac tego

w przysziosci, o czym zostanie Pan/Pani poinformowania zc stosownym wyprzedzeniem.

W stosunku do Pama/Pani nie bgda prowadzone dzialania polegajace na podejmowaniu
decyzji w sposob zautomatyzowany, nie beda one réwniez podlegaly zautomatyzowanemu

profilowaniu.
Jezeli chce Pan/Pani skontaktowac sig z Uczelnig w sprawach zwigzanych z przetwarzaniem

danych osobowych, w szczegblnosci w zwiazku z whniesieniem wniosku o realizacjg
przystugujacych praw prosimy o kontakt pod adresem e-mail: iod@umk.p! lub adresem
korespondencyjnym: UMK w Toruniu, ul. Gagarina 11, 87-100 Torun, z dopiskiem ,,JOD”,

dostepny jest rowniez kontakt telefoniczny: 56 611 27 42.

ani prawo waiesienia skargi do Prezesa Urzedu Ochrony Danych

(podpis)



Zatqcznik nr 5 do uchwaty Nr 38 Senatu UMK z dnia 26 wrzesnia 2023 r.
w sprawie postepowania o nadanie stopnia doktora
na Uniwersytecie Mikotaja Kopernika w Toruniu

Torun, dnia 3 czerwca 2024 r.

prof. dr hab. Bogustaw Buszewski

Katedra Chemii Srodowiska i Bioanalityki
Wydzial Chemii

Uniwersytet Mikotaja Kopernika w Toruniu
ul. Gagarina 7

87-100 Torun

Rada Dyscypliny Nauki Chemiczne
Uniwersytetu Mikolaja Kopernika w Toruniu

Oswiadczenie o wspélautorstwie

Niniejszym o$wiadczam, ze w pracach:

1. Jakub Czarny, Jadwiga Musiat, Jolanta Powierska-Czarny, Natalia Galant, Michat Raczkowski,
Bogustaw Buszewski, Renata Gadzata-Kopciuch, 2022, Validation of a simple and quick method
Jor determination of psychoactive substances, drugs and their metabolites from human blood by
LC-MS/MS, Microchemical Journal,182:107922. M¢j udziat w powstaniu pracy wynosi 5 %.

2. Jadwiga Musial, Jolanta Powierska-Czarny, Jakub Czarny, Michat Raczkowski, Natalia Galant,
Bogustaw Buszewski, Renata Gadzata-Kopciuch, 2022, One-step extraction and determination of
513 psychoactive substances, drugs, and their metabolites from hair by LC-MS/MS, Archives of
Toxicology, 96: 2927-2933. M6j udziat w powstaniu pracy wynosi 10 %.

3. Jakub Czarny, Jadwiga Musial, Jolanta Powierska-Czarny, Michal Raczkowski, Natalia Galant,
Bogustaw Buszewski, Renata Gadzata-Kopciuch, Determination of 465 psychoactive substances,
drugs and their metabolites in urine by LC-MS/MS. Praca wystana do Analitycal Methods (RSC).
Moj udziat w powstaniu pracy wynosi 5 %.

Moj wktad polegat na nadzorze merytorycznym oraz korekcie manuskryptow.




Zatqcznik nr 5 do uchwaty Nr 38 Senatu UMK z dnia 26 wrzesnia 2023 r.
w sprawie postepowania o nadanie stopnia doktora
na Uniwersytecie Mikotaja Kopernika w Toruniu

Informacja o przetwarzaniu danych osobowych
Na podstawie Rozporzadzenia Parlamentu Europejskiego i Rady (UE) 2016/679 z dnia 27 kwietnia
2016 r. w sprawie ochrony osob fizycznych w zwigzku z przetwarzaniem danych osobowych
i w sprawie swobodnego przeptywu takich danych oraz uchylenia dyrektywy 95/46/WE, zwanego
dalej ,,RODO”, informujemy, ze:
1. Administratorem Pana/Pani danych osobowych bedzie Uniwersytet Mikotaja Kopernika w
Toruniu z siedzibg przy ul. Gagarina 11, 87-100 Torun (dalej: Uczelnia, ADO).
2. Pana/Pani dane osobowe w zwigzku w zwigzku z postgpowaniem o nadanie stopnia naukowego
beda przetwarzane:
a. na podstawie art. 6 ust. 1 lit. ¢) RODO — obowigzek prawny wynikajacy z przepiséw
ustawy z dnia 20 lipca 2018 r. Prawo o szkolnictwie wyzszym i nauce (Dz. U. z 2020,
poz. 85);
b. na podstawie art. 6 ust. 1 lit. f) RODO — prawnie uzasadniony interes ADO:

» do ustalenia, obrony lub dochodzenia roszczen — przez okres do przedawnienia
roszczen, lub przez okres prowadzenia postgpowania przez wiasciwe organy lub
sady w przypadku dochodzenia roszczen,

» na potrzeby wewngtrzne tworzenia zestawien, analiz i statystyk — przez okres
obowigzywania umowy,

» na potrzeby prowadzenia ewidencji  korespondencji  przychodzacej i
wychodzacej — wieczyscie,

» na potrzeby marketingu produktow i ustug ADO.

3. Z zastrzezeniem przepisOw powszechnie obowigzujgcego prawa przystugujg Panu/Pani
prawa, ktore zrealizujemy na wniosek o:
a. Zadanie dostepu do danych osobowych oraz prawo ich sprostowania,
b. Zadanie usunigcia lub ograniczenia przetwarzania.

4. Przystuguje Panu/Pant réwniez prawo wniesienia sprzeciwu na przetwarzanie danych
osobowych.

5. Podanie przez Pana/Panig danych osobowych jest niezbgdne do wykonania celu
wymienionego w pkt 2 lit. a i b., a brak ich podania uniemozliwi otwarcie i przeprowadzenie

postepowania.

6. Przystuguje Panu/Pant prawo wniesienia skargi do Prezesa Urzedu Ochrony Danych
Osobowych.

7. Pana/Rant dane osobowe mogg by¢ udostgpnione recenzentom lub organom administracji

publicznej, sgdom, komornikom w zakresie sytuacji przewidzianych w przepisach prawa.

8. Na dzien zbierania Pana/RPant+-danych osobowych nie planujemy przekazywac ich poza EOG
(obejmujacy Unig¢ Europejska, Norwegie, Lichtenstein i Islandi¢), nie wykluczajgc tego
w przysztosci, o czym zostanie Pan/Pant poinformowania ze stosownym wyprzedzeniem.

9. W stosunku do Pana/Pant nie beda prowadzone dziatania polegajace na podejmowaniu
decyzji w sposéb zautomatyzowany, nie bedg one rowniez podlegaly zautomatyzowanemu
profilowaniu.

10.  Jezeli chce Pan/Pani-skontaktowac si¢ z Uczelnig w sprawach zwigzanych z przetwarzaniem
danych osobowych, w szczegdélnosci w zwigzku z wniesieniem wniosku o realizacje
przystugujacych praw prosimy o kontakt pod adresem e-mail: iod@umk.pl lub adresem
korespondencyjnym: UMK w Toruniu, ul. Gagarina 11, 87-100 Torun, z dopiskiem ,,JOD”,
dostgpny jest rowniez kontakt telefoniczny: 56 611 27 42.




Zatgcznik nr 5 do uchwaty Nr 38 Senatu UMK z dnia 26 wrzesnia 2023 r.
w sprawie postepowania o nadanie stopnia doktora
na Uniwersytecie Mikotaja Kopernika w Toruniu

Torun, dnia 3 czerwca 2024 r.

prof. dr hab. Renata Gadzata-Kopciuch
Katedra Chemii Srodowiska i Bioanalityki
Wydziat Chemii

Uniwersytet Mikotaja Kopernika w Toruniu
ul. Gagarina 7

87-100 Torun

Rada Dyscypliny Nauki Chemiczne
Uniwersytetu Mikolaja Kopernika w Toruniu

Oswiadczenie 0 wspolautorstwie

Niniejszym o$wiadczam, ze w pracach:

1. Jadwiga Musial, Jakub Czarny, Renata Gadzata-Kopciuch, 2022, Overview of analytical methods
for determination of psychoactive substances, drugs and their metabolites in biological samples,
Critical Reviews in Toxicology, 52:239-258. Mo¢j udziat w powstaniu pracy wynosi 20 %.

2. Jakub Czarny, Jadwiga Musial, Jolanta Powierska-Czarny, Natalia Galant, Michat Raczkowski,
Bogustaw Buszewski, Renata Gadzata-Kopciuch, 2022, Validation of a simple and quick method
for determination of psychoactive substances, drugs and their metabolites from human blood by
LC-MS/MS, Microchemical Journal,182:107922. Mo6j udziat w powstaniu pracy wynosi 5 %.

3. Jadwiga Musial, Jolanta Powierska-Czarny, Jakub Czarny, Michal Raczkowski, Natalia Galant,
Bogustaw Buszewski, Renata Gadzata-Kopciuch, 2022, One-step extraction and determination
of 513 psychoactive substances, drugs, and their metabolites from hair by LC-MS/MS, Archives
of Toxicology, 96: 2927-2933. M¢j udzial w powstaniu pracy wynosi 10 %.

4. Jakub Czarny, Jadwiga Musial, Jolanta Powierska-Czarny, Michal Raczkowski, Natalia Galant,
Bogustaw Buszewski, Renata Gadzata-Kopciuch, Determination of 465 psychoactive substances,
drugs and their metabolites in urine by LC-MS/MS. Praca wystana do czasopisma Analitycal
Methods (RSC). M6j udziat w powstaniu pracy wynosi 5 %.

Moj wklad polegal na omoédwieniu uzyskanych wynikéw, opiece merytorycznej, korekcie
manuskryptéw i odpowiedzi na recenzje.

prof. dr Hab. Re\m&ggiza{a-ﬁ(opciudn



Zatgcznik nr 5 do uchwaty Nr 38 Senatu UMK z dnia 26 wrzesnia 2023 r.
w sprawie postepowania o nadanie stopnia doktora
na Uniwersytecie Mikotaja Kopernika w Toruniu

Informacja o przetwarzaniu danych osobowych
Na podstawie Rozporzadzenia Parlamentu Europejskiego i Rady (UE) 2016/679 z dnia 27 kwietnia
2016 r. w sprawie ochrony osob fizycznych w zwiazku z przetwarzaniem danych osobowych
1 w sprawie swobodnego przeptywu takich danych oraz uchylenia dyrektywy 95/46/WE, zwanego
dalej ,,RODO”, informujemy, zZe:
1. Administratorem Pana/Pani danych osobowych bedzie Uniwersytet Mikotaja Kopernika w
Toruniu z siedziba przy ul. Gagarina 11, 87-100 Torun (dalej: Uczelnia, ADO).
2. Pana/Pani dane osobowe w zwigzku w zwigzku z postgpowaniem o nadanie stopnia naukowego
beda przetwarzane:
a. na podstawie art. 6 ust. 1 lit. ¢) RODO — obowigzek prawny wynikajacy z przepisow
ustawy z dnia 20 lipca 2018 r. Prawo o szkolnictwie wyzszym i nauce (Dz. U. z 2020, poz.
85);
b. na podstawie art. 6 ust. 1 lit. f) RODO — prawnie uzasadniony interes ADO:
» doustalenia, obrony lub dochodzenia roszczen — przez okres do przedawnienia roszczen,
lub przez okres prowadzenia postgpowania przez wilasciwe organy lub sady w
przypadku dochodzenia roszczen,
» na potrzeby wewnetrzne tworzenia zestawien, analiz i statystyk — przez okres
obowigzywania umowy,
» na  potrzeby  prowadzenia  ewidencji  korespondencji  przychodzacej i
wychodzacej — wieczyscie,
> na potrzeby marketingu produktow i ustug ADO.
3. Z zastrzezeniem przepisOw powszechnie obowigzujacego prawa przystuguja Panu/Pani
prawa, ktore zrealizujemy na wniosek o:
a. Zadanie dostepu do danych osobowych oraz prawo ich sprostowania,
b. Zadanie usuniecia lub ograniczenia przetwarzania.

4. Przystuguje Pant#Pani réwniez prawo wniesienia sprzeciwu na przetwarzanie danych
osobowych.

5. Podanie przez Pana/Pania danych osobowych jest niezbgdne do wykonania celu
wymienionego w pkt 2 lit. a i b., a brak ich podania uniemozliwi otwarcie i przeprowadzenie
postgpowania.

6. Przystuguje Pand/Pani prawo wniesienia skargi do Prezesa Urzgdu Ochrony Danych
Osobowych.

1. Pana/Pani dane osobowe moga by¢ udostepnione recenzentom lub organom administracji

publicznej, sadom, komornikom w zakresie sytuacji przewidzianych w przepisach prawa.

8. Na dzien zbierania Para/Pani danych osobowych nie planujemy przekazywac ich poza EOG
(obejmujacy Unie Europejska, Norwegig, Lichtenstein i Islandi¢), nie wykluczajac tego
W przysztosci, 0 czym zostanie Par/Pani poinformowania ze stosownym wyprzedzeniem.

9. W stosunku do Rana/Pani nie beda prowadzone dziatania polegajace na podejmowaniu
decyzji w sposdb zautomatyzowany, nie beda one réwniez podlegaty zautomatyzowanemu
profilowaniu.

10.  Jezeli chce Pan/Pani skontaktowac si¢ z Uczelnig w sprawach zwigzanych z przetwarzaniem
danych osobowych, w szczegdlnosci w zwiazku z wniesieniem wniosku o realizacje
przystugujgcych praw prosimy o kontakt pod adresem e-mail: iod@umk.pl lub adresem
korespondencyjnym: UMK w Toruniu, ul. Gagarina 11, 87-100 Torun, z dopiskiem ,,JOD”,
dostepny jest rowniez kontakt telefoniczny: 56 611 27 42.
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Zatgeznik nr 5 do uchwalfy Nr 38 Senatu UMK z dnia 26 wrzesnio 2023 r.
w sprawie postgpowanio o nadanie stopnia doktora
na Uniwersytecie Mikotajo Kopernike w Toruniu

Toruh, dnia 3 czerwea 2024 v,

dr Radostaw Zbytniewski
Instytut Genetyki Sadowej
ul. Aleje A. Mickiewicza 3/8
85-071 Bydgoszcz

Rada Dyscypliny Nauki Chemiczne Uniwersytetu
Mikolaja Kopernika w Torunin

Oswiadczenie o wspolautorstwie

Ninigjszym o$wiadczam, ze w zgloszeniu patentowym:

Numer zgloszenia przed UPRP — P.441164; Sposéb wylkrywania zwiqzkéw psychoaktywnych
w  probkach biologicznych oraz zasiosowanie tego sposobu do wykrywania substancji
psychoaktywnych, Jolanta Powierska-Czarny, Jakub Czarmy, Radostaw Zbytniewski, Michat
Raczkowski, Natalia Galant, Jadwiga Musial, Méj wkiad polegal na dyskusji eksperymentu
naukowego oraz konsultacji otrzymanych wynikéw w ramach projektu badawczego. Mdj udziat
w powstaniu pracy wynosi 10 %.




Zatgcznlk nr 5 do uchwaly Nr 38 Senatu UMK z dnia 26 wrzesnia 2023 1.
w sprawie postepowania o nadanie stopnia doktora
na Uniwersytecie Mikotaja Kopernika w Toruniu

Informacja o przetwarzaniu danych osobowych
Na podstawie Rozporzadzenia Parlamentu Europejskiego i Rady (UE) 2016/679 z dnia 27 kwietnia
2016 r. w sprawie ochrony oséb fizycznych w zwiazku z przetwarzaniem danych osobowych
i w sprawie swobodnego przeplywu takich danych oraz uchylenia dyrektywy 95/46/WE, zwancgo
dalej ,,RODO”, informujemy, Ze:
1. Administratorem Pana/Pani danych osobowych bedzie Uniwersytet Mikolaja Kopernika w
Toruniu z siedziba przy ul. Gagarina 11, 87-100 Toruf (dalej: Uczelnia, ADO).
2. Pana/Pasni dane osobowe w zwiazku w zwiazku z postepowaniem o nadanie stopnia naukowego
beda przetwarzane:
a. na podstawie art. 6 ust. 1 lit. ¢) RODO — obowiazek prawny wynikajacy z przepiséw
ustawy z dnia 20 lipca 2018 r. Prawo o szkolnictwie wyzszym i nauce (Dz. U. z 2020,
poz. 85);
b. na podstawie art. 6 ust. 1 lit. f) RODO - prawnie uzasadniony interes ADO:

» do ustalenia, obrony lub dochodzenia roszczen — przez okres do przedawnienia
roszezef, lub przez okres prowadzenia postgpowania przez whasciwe organy lub
sady w przypadku dochodzenia roszczen,

» npa potrzeby wewngtrzne tworzenia zestawien, analiz i statystyk — przez okres
obowigzywania umowy,

» na potizeby prowadzenia ewidencji korespondencji  przychodzacej i
wychodzace] - wieczy$cie,

» na potrzeby marketingu produktéw i ustug ADO.

3. 7 zastrzezeniem przepiséw powszechnie obowiazujacego prawa przystuguja Panu/Pani
prawa, ktére zrealizujemy na wniosek o:
a. Zadanie dostepu do danych osobowych oraz prawo ich sprostowania,
b. Zadanie usunigeia lub ograniczenia przetwarzania.

4, Przystuguje Panu/Pesi réwniez prawo wniesienia sprzeciwu na przetwarzanie danych
osobowych.

5. Podanie przez Pana/Ramig danych osobowych jest niezbedne do wykonania celu
wymienionego w pkt 2 lit. 2 i b., a brak ich podania uniemozliwi otwarcie i przeprowadzenie

postgpowania.

6. Przystuguje Panu/Pani prawo wniesienia skargi do Prezesa Urzedu Ochrony Danych
Osobowych.

7. Pana/Pani dane osobowe moga byé udostepnione recenzentom lub organom administracji

publicznej, sadom, komornikom w zakresie sytuacji przewidzianych w przepisach prawa.

8. Na dziefi zbierania Pana/Rani-danych osobowych nic planujemy przekazywaé ich poza EOG
(obejmujacy Unig Europejska, Norwegie, Lichtenstein i Islandig), nie wykluczajac tego
w przysztosei, o czym zostanie Pan/Pasi poinformowania ze stosownym wyprzedzeniem.

9. W stosunku do Pana/Pani nie beda prowadzone dzialania polegajace na podejmowaniu
decyzji w spos6b zautomatyzowany, nic beda one réwnieZ podlegaly zautomatyzowanemu
profilowaniu.

10.  Jezeli chee Pan/Rani-skontaktowaé si¢ z Uczelnia w sprawach zwiazanych z przetwarzaniem
danych osobowych, w szczegélnodei w zwiazku z wniesieniem wniosku o realizacjg
przystugujacych praw prosimy o kontakt pod adresem e-mail: iod@umk.pl lub adresem
korespondencyjnym: UMK w Toruniu, ul. Gagarina 11, 87-100 Toruf, z dopiskiem ,,IOD”,
dostepny jest réwniez kontakt telefoniczny: 56 611 27 42.




