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K76 Application of Time-of-Flight/Mass Spectrometry (TOF/MS) With Three 
Different Fragmentation Modes to the Toxicological Screening of Urine Samples 
Collected From an Electronic Dance Music (EDM) Population

Helen Piper, BS*, 3550 Bartram Road, #31, Willow Grove, PA 19190; Alexander L. Maggitti III, BS, 3701 Welsh Road, Willow Grove, 
PA 19090; Jared Castellani, BS, 150 Ridge Pike, #108-A, Lafayette Hill, PA 19444; Francis X. Diamond, BS, 3701 Welsh Road, Willow 
Grove, PA 19090; Matthew M. McMullin, MS, 3701 Welsh Road, Willow Grove, PA 19090; and Barry K. Logan, PhD, NMS Labs/
CFSRE, 3701 Welsh Road, Willow Grove, PA 19090

After attending this presentation, attendees will better understand the pattern of use of Novel Psychoactive Substances (NPS) drugs 
IRU�D�SRSXODWLRQ�DW�ULVN�RI�DEXVH�RI�WKH�QHZHVW�FRPSRXQGV�RQ�WKH�LOOLFLW�PDUNHW���$WWHQGHHV�ZLOO�DOVR�KDYH�D�EHWWHU�XQGHUVWDQGLQJ�RI�FXUUHQW�
trends describing the compounds that are most prevalent and those emerging on the scene.

This presentation will impact the forensic science community by providing information that can be used for harm reduction, 
HGXFDWLRQ��DQG�LQFUHDVHG�FHUWDLQW\�RI�GHWHFWLRQ�IROORZLQJ�WKH�XVH�RI�WKH�QHZHVW�FRPSRXQGV�RQ�WKH�PDUNHW���0DQXIDFWXUHUV�RI�VWDQGDUGV��
law enforcement, emergency medical care professionals, and those involved with user education and drug treatment programs can all 
XWLOL]H�WKLV�LQIRUPDWLRQ�

A variety of analytical methodologies including immunoassay (Enzyme-Linked Immuno-Sorbent Assay (ELISA)), Gas 
&KURPDWRJUDSK\�0DVV�6SHFWURPHWU\��*&�06���DQG�/LTXLG�&KURPDWRJUDSK\�0DVV�6SHFWURPHWU\��/&�06��VFUHHQLQJ�ZHUH�DSSOLHG�WR�
samples collected from attendees at an electronic dance music festival where there was a high level of self-reported use of NPS drugs.  
6DPSOHV�ZHUH�DGGLWLRQDOO\�DQDO\]HG�XVLQJ�WKUHH�GLIIHUHQW�PRGHV�RI�/LTXLG�&KURPDWRJUDSK\�7LPH�2I�)OLJKW�0DVV�6SHFWURPHWU\��/&�
72)�06��

The range of NPS drugs is constantly changing and many similar compounds, analogs, and isobaric compounds are being sold 
DQG�GLVWULEXWHG��WKH�DELOLW\�WR�GLVWLQJXLVK�EHWZHHQ�FORVHO\�UHODWHG�FRPSRXQGV�LV�FULWLFDO�IRU�IRUHQVLF�WR[LFRORJ\�WHVWLQJ���&RQVLGHULQJ�
+LJK�5HVROXWLRQ�$FFXUDWH�0DVV�6SHFWURPHWU\��+5$06��GDWD�RI�ERWK�WKH�SDUHQW�FRPSRXQG�DQG�IUDJPHQW�LRQV�SURYLGHV�PRUH�VSHFL¿F�
VWUXFWXUDO�LQIRUPDWLRQ�WKDW�FDQ�EH�XVHG�IRU�LGHQWL¿FDWLRQ�RI�GUXJV�DQG�WKHLU�PHWDEROLWHV��HOLPLQDWLQJ�VRPH�RI�WKH�IDOVH�SRVLWLYHV�FDXVHG�
by artifacts, minor metabolites, degradation products, drug analogs, and isomers in complex forensic specimens.  Incorrect presumptive 
LGHQWL¿FDWLRQV�IURP�D�VFUHHQLQJ�PHWKRG�PD\�OHDG�WR�XQQHFHVVDU\�FRQ¿UPDWRU\�WHVWLQJ�DQG�RU�DQ�H[FHVV�RI�FDQGLGDWH�FRPSRXQGV�UHTXLULQJ�
WKRURXJK�PDQXDO�GDWD�HYDOXDWLRQ�IRU�D�VLPSOH�SUHVXPSWLYH�VFUHHQLQJ�LGHQWL¿FDWLRQ��

An Agilent®������+3/&������4�72)�PDVV�VSHFWURPHWHU�ZLWK�-HW�6WUHDP®�7HFKQRORJ\�ZDV�XVHG�WR�DQDO\]H�VDPSOHV��/&�FRQGLWLRQV�
ZHUH� NHSW� FRQVWDQW� ZKLOH� HYDOXDWLQJ� WKUHH� GLIIHUHQW� LRQL]DWLRQ� PRGHV�� � 7KH� PRGHV� ZHUH� FRQYHQWLRQDO� 4XDGUXSROH� 7LPH�RI�)OLJKW�
�4�72)��DQG�WZR�$OO�,RQV�LRQL]DWLRQ�PRGHV���&ROOLVLRQ�,QGXFHG�'LVVRFLDWLRQ�LQ�WKH�6RXUFH��&,'6��DQG�&ROOLVLRQ�,QGXFHG�'LVVRFLDWLRQ�
LQ�WKH�&ROOLVLRQ�&HOO��&,'&&����7KH�FRQYHQWLRQDO�4�72)�PRGH�XVHV�WDUJHWHG�06�06�DQDO\VLV��ZKLOH�WKH�&,'6�DQG�&,'&&�$OO�,RQV�
modes provide fragmentation data through the use of alternating fragmentor voltages in the source or collision energies in the collision 
FHOO��UHVSHFWLYHO\���&,'6�PRGH�DOVR�DOORZV�IRU�WKH�DFTXLVLWLRQ�RI�4�72)�OLNH�GDWD�RQ�D�FRQYHQWLRQDO�72)�PDVV�VSHFWURPHWHU���7KH�HOXWLRQ�
SUR¿OHV�RI�HDFK�RI�WKH�LRQV��SDUHQWV��DQG�IUDJPHQWV�DUH�FRUUHODWHG�IRU�XVH�LQ�FRPSRXQG�LGHQWL¿FDWLRQ��

6DPSOHV�ZHUH�DQDO\]HG�DJDLQVW�D�GDWDEDVH�OLEUDU\�FRQWDLQLQJ�DSSUR[LPDWHO\�����HPHUJLQJ�GUXJV�RI�DEXVH�RU�136�� �(DFK�HQWU\�
ZDV�FRPSOHWH�ZLWK�PROHFXODU�IRUPXOD��SURYLGLQJ�WKH�DFFXUDWH�PDVV�XS�WR�IRXU�GHFLPDO�SODFHV��DQG�WKH�UHWHQWLRQ�WLPH��06�06�VSHFWUD�
ZDV�DYDLODEOH�IRU�VRPH�FRPSRXQGV���3UHVXPSWLYH�LGHQWL¿FDWLRQV�ZHUH�PDGH�EDVHG�RQ�UHWHQWLRQ�WLPH��PDVV�DFFXUDF\��LVRWRSH�UDWLRV�DQG�
spacing, abundance thresholds, the presence of fragment ions, and the comparison of ion ratios to the database reference entry. 

2I� WKH� VDPSOHV� DQDO\]HG�� WKH� PRVW� FRPPRQ� FRPSRXQGV� LGHQWL¿HG� DQG� FRQ¿UPHG� FRQVLVWHG� RI� PHWK\ORQH�� DOSKD�393��0'$��
0'0$��DPSKHWDPLQH��DQG�HWK\ORQH���2�GHVPHWK\OWUDPDGRO�KDV�QRW�EHHQ�FRQ¿UPHG�EXW�ZDV�FRPPRQO\�IRXQG�E\�DOO�WKUHH�PRGHV�DQG�WKH�
DGGLWLRQDO�VFUHHQLQJ�PHWKRGV���6RPH�RI�WKH�RWKHU�FRPSRXQGV�WKDW�KDYH�EHHQ�FRQ¿UPHG�LQ�DW�OHDVW�RQH�VDPSOH�ZHUH�ÀXRURDPSKHWDPLQH��
EXSUHQRUSKLQH��EXW\ORQH��GH[WURPHWKRUSKDQ��PHWKDPSKHWDPLQH��QRUNHWDPLQH��DQG�SVLORFLQ���2I�WKH�PRUH�SUHYDOHQW�FRPSRXQGV��HWK\ORQH�
was the most commonly missed compound by all three methods, with the Q-TOF not identifying it in any of the samples for which 
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LW�ZDV�FRQ¿UPHG���0'0$�ZDV�DQRWKHU�UHODWLYHO\�FRPPRQ�IDOVH�QHJDWLYH�PLVVHG�PRVWO\�E\�WKH�4�72)�PRGH��KRZHYHU��WKHUH�ZDV�QR�
4�72)�UHIHUHQFH�VSHFWUD�IRU�0'0$�LQ�WKH�GDWDEDVH���$PSKHWDPLQH�DQG�DOSKD�393�\LHOGHG�IHZ�IDOVH�QHJDWLYHV���,Q�DGGLWLRQ�WR�WKH�IDOVH�
QHJDWLYHV�REVHUYHG��WKH�4�72)�PRGH�SURGXFHG�WKH�PRVW�IDOVH�SRVLWLYH�¿QGLQJV���*HQHUDOO\��WKH�$OO�,RQV�PHWKRGV�SHUIRUPHG�EHWWHU�WKDQ�
WKH�4�72)�PHWKRG�LQ�WHUPV�RI�IDOVH�SRVLWLYH�DQG�IDOVH�QHJDWLYH�¿QGLQJV�

Novel Psychoactive Substances, Time-of-Flight (TOF), Toxicological Screening


