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K35 Analysis of N-Bombs:  Quantitation of NBOMe-type Novel Psychoactive 
Substances (NPS) in Biological Fluids by Liquid Chromatography With Tandem 
Mass Spectrometry (LC/MS/MS)

Donna M. Papsun, MS*, 607 S Olds Boulevard, Fairless, PA 19030; Heidi Schimmelbusch, BS, NMS Labs, 3701 Welsh Road, Willow 
Grove, PA 19090; and Barry K. Logan, PhD, NMS Labs/CFSRE, 3701 Welsh Road, Willow Grove, PA 19090

$IWHU�DWWHQGLQJ�WKLV�SUHVHQWDWLRQ��DWWHQGHHV�ZLOO�EH�DEOH�WR�GHVFULEH�WKH�FKDUDFWHULVWLFV�DQG�HIIHFWV�RI�1%20H�FODVV�FRPSRXQGV��
LPSOHPHQW�PHWKRGV�IRU�WKHLU�DQDO\VLV�LQ�ELRORJLFDO�ÀXLGV�XVLQJ�/&�06�06��DQG�OHDUQ�DERXW�WKH�FRQFHQWUDWLRQV�RI�WKHVH�DQDO\WHV�GHWHFWHG�
LQ�ELRORJLFDO�ÀXLGV�LQ�IRUHQVLF�FDVHV�

This presentation will impact the forensic science community by describing a comprehensive assay for the detection of this emerging 
FODVV�RI�136�ZLWK�NQRZQ�DGYHUVH�HIIHFWV���7KH�GHWHFWLRQ�DQG�TXDQWLWDWLRQ�RI�WKHVH�GUXJV�LQ�WR[LFRORJ\�FDVHZRUN�ZLOO�DOVR�EH�GLVFXVVHG�

1%20HV��NQRZQ�DV�1�%RPEV�E\�WKH�GUXJ�XVLQJ�FRPPXQLW\��DUH�D�JURXS�RI�SV\FKHGHOLF�VXEVWLWXWHG�SKHQHWK\ODPLQHV�EHLQJ�VHHQ�
with increasing frequency in recreational drug products being sold online and through underground suppliers in the United States.  They 
DUH�GHULYDWLYHV�RI�WKH��&�IDPLO\�RI�SKHQHWK\ODPLQH�VWLPXODQWV�¿UVW�GHVFULEHG�E\�$OH[DQGHU�6KXOJLQ�WKURXJKRXW�WKH�����V�����,�1%20H�
LV�WKH�1�EHQ]\O�PHWKR[\�GHULYDWLYH�RI��&�,��WKH�VXEVWLWXWLRQ�LV�FRQVLGHUHG�WR�LQFUHDVH�WKH�SRWHQF\�DQG�SV\FKRDFWLYLW\�RI�WKH�FRPSRXQG���
6XEVWLWXWLRQV�RI�WKH�RWKHU�PHPEHUV�RI�WKH��&�FODVV�UHVXOW�LQ�DGGLWLRQDO�PHPEHUV�RI�WKH�1%20H�VHULHV���7KHVH�FRPSRXQGV�KDYH�JDLQHG�
SRSXODULW\�DPRQJ�UHFUHDWLRQDO�GUXJ�XVHUV�DV�DQ�DOWHUQDWLYH�WR�/6'�DQG�DUH�RIWHQ�LPSUHJQDWHG�RQWR�EORWWHU�SDSHUV�RU�DGPLQLVWHUHG�LQ�
SRZGHU� DQG� OLTXLG� IRUPXODWLRQV�� �0HPEHUV� RI� WKH�1%20H� VHULHV� KDYH� EHHQ� OLQNHG� WR� IDWDO� LQWR[LFDWLRQV�� FKDUDFWHUL]HG� E\� YLROHQW�
EHKDYLRU��SV\FKRVLV��DQG�H[WUHPH�V\PSDWKHWLF�VWLPXODWLRQ���&DVH�UHSRUWV�RI�1%20H�XVH�KDYH�LQFOXGHG�KRVSLWDOL]DWLRQV�DQG�GHDWKV���'XH�
WR�WKH�VXEVWDQWLDO�ULVN�RI�WR[LFLW\�IURP�WKLV�JURXS�RI�FRPSRXQGV��DQG�WKH�QHHG�WR�FRQ¿UP�WKHLU�XVH��LW�ZDV�QHFHVVDU\�WR�GHYHORS�WHVWLQJ�
IRU�WKH�GHWHFWLRQ�RI�1%20HV�IRU�IRUHQVLF�WR[LFRORJ\�DSSOLFDWLRQV��

$�PHWKRG�IRU�WKH�GHWHFWLRQ�RI�IRXU�PHPEHUV�RI�WKH�1%20H�FODVV�²���,�1%20H����%�1%20H����&�1%20H��DQG���+�1%20H�
²�LV�GHVFULEHG���6LQFH�WKH�1%20HV�KDYH�EHHQ�UHSRUWHG�WR�EH�DFWLYH�LQ�VXE�PLOOLJUDP�GRVHV��D�SRVLWLYH�LRQ�PRGH�/&�06�06�SURFHGXUH�
was developed for the determination of these compounds in serum, plasma, and whole blood. 

Samples were prepared for analysis by a simple protein precipitation process using acetonitrile.  Ultra Performance Liquid 
&KURPDWRJUDSK\��83/&��FRQGLWLRQV�IRU�WKH�/&�06�06�PHWKRG�LQFOXGHG������IRUPLF�DFLG�LQ�ZDWHU�YV������IRUPLF�DFLG�LQ�PHWKDQRO��DW�
�����P/�PLQ�RQ�D�%(+�&�������PP�[���PP�FROXPQ���7KH�WHVW�LV�URXWLQHO\�SHUIRUPHG�TXDOLWDWLYHO\��KRZHYHU��TXDQWLWDWLYH�YDOXHV�ZHUH�
achieved using the standard addition approach.  The calibration range for the standard addition method used a calibration curve from 
���QJ�P/���QJ�P/�RI�HDFK�GUXJ���$�TXDOLWDWLYH�XULQH�H[WUDFWLRQ�IRU�WKH�GHWHFWLRQ�RI�1%20H�VDPSOHV�ZDV�GHYHORSHG�VHSDUDWHO\���7KH�
1%20HV�ZHUH�H[WUDFWHG�IURP�XULQH�XVLQJ�D�VROLG�SKDVH�H[WUDFWLRQ�DIWHU�S+�DGMXVWPHQW���&RQGLWLRQV�IRU�DQDO\VLV�E\�83/&�DUH�VLPLODU�
to the blood method. 

6LQFH�6HSWHPEHU�RI�������WKLV�VWXG\�KDV�HQFRXQWHUHG����SRVLWLYH�FDVHV�IRU�WKH�1%20H�GUXJV��LQFOXGLQJ����ZKROH�EORRG�VDPSOHV��
RQH� VHUXP�SODVPD� VDPSOH�� DQG� WKUHH� XULQHV�� � 2I� WKH� ��� FDVHV�� ��� VFUHHQHG� SRVLWLYH� IRU� ��,�1%20H�� WKUHH� IRU� ��&�1%20H�� ¿YH�
IRU� ��%�1%20H�� DQG� WKUHH� FDVHV� FRQWDLQHG�PRUH� WKDQ�RQH�RI� WKH� WDUJHW� GUXJV� ���,�1%20H�SOXV���%�1%20H����,�1%20H�SOXV�
��+�1%20H��DQG����&�1%20H�SOXV���+�1%20H����2I�WKH�FDVHV�ZLWK�GHPRJUDSKLF�LQIRUPDWLRQ�DYDLODEOH��Q �����WKH�PHGLDQ�DJH�ZDV�
18 years and included 11 males and seven females. 

Available samples were subsequently subjected to quantitative analysis using the standard addition method.  Of 12 blood cases tested, 
��,�1%20H�ZDV�GHWHFWHG�LQ�VHYHQ�RI�WKHVH�FDVHV�ZLWK�PHDQ�DQG�PHGLDQ�FRQFHQWUDWLRQV�RI�����QJ�P/�DQG�����QJ�P/��UHVSHFWLYHO\�
�UDQJH�����QJ�P/����QJ�P/��� ���&�1%20H�ZDV�GHWHFWHG� LQ� WKUHH�RI� WKH�EORRG�VDPSOHV��ZLWK�PHDQ�DQG�PHGLDQ� UHVXOWV�RI�����QJ�
P/� DQG� ����QJ�P/� �UDQJH� ����QJ�P/�����QJ�P/��� � ,Q� RQH� VDPSOH�� ��+�1%20H�ZDV� SUHVHQW� DW� D� FRQFHQWUDWLRQ� RI� ����QJ�P/� LQ�
FRQMXQFWLRQ�ZLWK�����QJ�P/�RI���&�1%20H��
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$OWKRXJK�TXDQWLWDWLRQ�RI�1%20H�GUXJV�KDYH�EHHQ�SUHYLRXVO\�UHSRUWHG�LQ�LVRODWHG�FDVHV��WKLV�LV�WKH�¿UVW�GRFXPHQWHG�DWWHPSW�WR�
GHYHORS�D�FRPSUHKHQVLYH�SDQHO� IRU� WKH�PRVW�SRSXODU�1%20H�GUXJV�ZKLFK�FDQ�EH�HDVLO\� UHYDOLGDWHG� IRU�QHZ�PHPEHUV�RI� WKH�GUXJ�
FODVV�ZKHQ�WKH\�DSSHDU���7KH�PHWKRG�FDQ�EH�XVHG�TXDOLWDWLYHO\�DV�D�VFUHHQ�RU�ZLWK�VWDQGDUG�DGGLWLRQ�IRU�FRQ¿UPDWLRQ�DQG�TXDQWLWDWLRQ���
7KLV�/&�06�06�DSSURDFK�SURYLGHV�WKH�VHQVLWLYLW\�DQG�VSHFL¿FLW\�QHFHVVDU\�IRU�WKH�GHWHFWLRQ�DQG�TXDQWLWDWLRQ�RI�1%20HV�LQ�IRUHQVLF�
WR[LFRORJ\�FDVHZRUN��

NBOMe, Novel Psychoactive Substances, Toxicology


