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K7 Investigation of Unknown Designer Drugs and Metabolites in Urine Collected 
From Electronic Dance Music (EDM) Attendees

Jillian K. Yeakel, MS*, 3864 Courtney Street, Ste 150, Bethlehem, PA 18017; Amanda L.A. Mohr, MSFS, Center for Forensic Science, 
5HVHDUFK�	�(GXFDWLRQ�������6WUDWIRUG�$YHQXH��:LOORZ�*URYH��3$��������-RKQ�-��.ULVWR¿F��%6��$UPHG�)RUFHV�0HGLFDO�([DPLQHU�6\VWHP�
(AFMES), 115 Purple Heart Drive, Dover AFB, DE 19902; and Barry K. Logan, PhD, NMS Labs/CFSRE, 3701 Welsh Road, Willow 
Grove, PA 19090

$IWHU� DWWHQGLQJ� WKLV� SUHVHQWDWLRQ�� DWWHQGHHV� ZLOO� XQGHUVWDQG� WKH� SURFHVV� RI� VWUXFWXUH� HOXFLGDWLRQ� DQG� FRPSRXQG� LGHQWL¿FDWLRQ�
ZKHQ�XQNQRZQ�DQDO\WHV�DUH�HQFRXQWHUHG�XVLQJ�FKURPDWRJUDSKLF�DQG�VSHFWURPHWULF�WHFKQLTXHV�IRU�WKH�DQDO\VLV�RI�XULQH�VDPSOHV���7KLV�
SUHVHQWDWLRQ�PD\�DOVR�JLYH� ULVH� WR� WKH�GHWHUPLQDWLRQ�RI�QRYHO� FRPSRXQGV� LGHQWL¿HG� LQ� WKH� DWWHQGHHV�RI�('0�IHVWLYDOV�E\�DOORZLQJ�
PHHWLQJ�DWWHQGHHV�WR�FRQWULEXWH�WKHLU�LQSXW�UHJDUGLQJ�VLPLODU�SHDNV�WKH\�PD\�KDYH�HQFRXQWHUHG�

7KLV�SUHVHQWDWLRQ�ZLOO�LPSDFW�WKH�IRUHQVLF�VFLHQFH�FRPPXQLW\�E\�SUHVHQWLQJ�WKH�LGHQWL¿FDWLRQ�RI�VHYHUDO�PHWDEROLWHV�GLVFRYHUHG�LQ�
authentic urine samples that have not been thoroughly explored in the literature.

7KH� GHVLJQHU� GUXJ�PDUNHW� KDV� FRQWLQXHG� WR� H[SDQG� RYHU� WKH� ODVW� VHYHUDO� \HDUV�ZLWK� VWUXFWXUDO�PRGL¿FDWLRQV� FRQWLQXDOO\� EHLQJ�
LQWURGXFHG�LQ�DQ�DWWHPSW�WR�VNLUW�OHJDO�UXOLQJV���%ORRG��XULQH��DQG�RUDO�ÀXLG�VDPSOHV�ZHUH�FROOHFWHG�IURP�YROXQWHHUV�DWWHQGLQJ�DQ�('0�
IHVWLYDO�LQ�DGGLWLRQ�WR�DVNLQJ�WKH�YROXQWHHUV�WR�DQVZHU�TXHVWLRQV�UHJDUGLQJ�UHFHQW�GUXJ�XVH��HIIHFWV��DQG�GRVDJH���7KLV�JURXS�ZDV�WDUJHWHG�
LQ�DQ�HIIRUW�WR�DWWDLQ�DXWKHQWLF�VSHFLPHQV�IURP�D�SRSXODWLRQ�VXVSHFWHG�WR�KDYH�D�KLJK�OLNHOLKRRG�RI�XVLQJ�GHVLJQHU�GUXJV�� �7KH�XULQH�
VDPSOHV�ZHUH�DQDO\]HG�YLD�D�EDWWHU\�RI�DQDO\WLFDO�PHWKRGV�LQ�RUGHU�WR�IXOO\�LQYHVWLJDWH�WKH�FRPSRXQGV�SUHVHQW�DV�ZHOO�DV�WKH�DQWLFLSDWLRQ�
RI�GHWHFWLQJ�XQNQRZQ�DQDO\WHV�RU�PHWDEROLWHV���5HVXOWV�SURGXFHG�E\�WKH�DQDO\VLV�RQ�ERWK�*DV�&KURPDWRJUDSK\�0DVV�6SHFWURPHWU\��*&�
06��DQG�/LTXLG�&KURPDWRJUDSK\�7LPH�2I�)OLJKW��/&�72)��ZHUH�NH\�LQ�WKH�GHWHUPLQDWLRQ�RI�XQNQRZQ�FRPSRXQGV�� �6DPSOHV�ZHUH�
H[WUDFWHG�XVLQJ�D�VROLG�SKDVH�H[WUDFWLRQ�ZKLFK�WDUJHWHG�EDVLF�GUXJV�WR�RSWLPL]H�WKH�GHWHFWLRQ�RI�GHVLJQHU�VWLPXODQW�DQG�KDOOXFLQRJHQ�
related compounds. 

7KH�*&�06�UHVXOWV�ZHUH�YHU\�SURPLVLQJ�ZLWK�D�TXDQWLW\�RI�GHVLJQHU�GUXJV�EHLQJ�GHWHFWHG�LQFOXGLQJ�PHWK\ORQH��HWK\ORQH��EXW\ORQH��
GLPHWK\ORQH����$3%��ÀXRURDPSKHWDPLQH��DQG�DOSKD�393�� �7KLV�SUHVHQWDWLRQ�ZLOO�GHVFULEH� WKH�SURFHVV� WR�HOXFLGDWH�XQNQRZQ�SHDNV��
several of which were minor metabolites of common compounds including cocaine, quetiapine, and dextromethorphan or were 

HQGRJHQRXV�LQ�QDWXUH���7KH�PRVW�LQWHUHVWLQJ�XQNQRZQ�SHDNV�ZHUH�SUHVHQW�LQ�FRPELQDWLRQ�ZLWK�DOSKD�393���7KH�PDVV�VSHFWUD�RI�HDFK�
RI�WKH�WZR�SHDNV�GLVSOD\HG�D�SURPLQHQW�����LRQ��DOWKRXJK�WKH�WZR�SHDNV�KDG�VHSDUDWH�UHWHQWLRQ�WLPHV�WKDQ�DOO�WKH�RWKHU�GHVLJQHU�GUXJV�
SUHVHQW�LQ�WKH�H[WHQVLYH�LQ�KRXVH�OLEUDU\���7KH�VDPSOHV�ZHUH�DOVR�DQDO\]HG�RQ�WKH�/&�72)�DQG�SURGXFHG�SHDNV�ZLWK�DFFXUDWH�PDVVHV�DQG�
UHWHQWLRQ�WLPHV�WKDW�ZHUH�XQLTXH�WR�WKHVH�XQNQRZQ�FRPSRXQGV�DV�FRPSDUHG�WR�WKH�LQVWUXPHQW�GDWDEDVH��

7KHVH�WZR�SHDNV�RI�LQWHUHVW�KDYH�\HW�WR�EH�LGHQWL¿HG�DQG�LW� LV�WKH�JRDO�RI�WKLV�SUHVHQWDWLRQ�WR�DOORZ�WKH�VFLHQWL¿F�FRPPXQLW\�WR�
FRPPHQW�DQG�FROODERUDWH�WR�DLG�LQ�WKH�LGHQWL¿FDWLRQ�RI�XQSXEOLVKHG�PHWDEROLWHV�RU�QRYHO�FRPSRXQGV�� �7KH�FRPELQDWLRQ�RI�VWUXFWXUH�
prediction software, comparison of results from various analytical methods, and investigation of fragments using elemental composition 

VHUYH�DV�JUHDW�WRROV�LQ�WKH�HOXFLGDWLRQ�RI�XQNQRZQ�FRPSRXQGV��

Metabolite Elucidation, Designer Drugs, LC-TOF


