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B194 The Utility of Ultra High-Performance Liquid Chromatography with Time-of-
)OLJKW�'HWHFWLRQ�IRU�WKH�,GHQWL¿FDWLRQ�RI�6\QWKHWLF�&DQQDELQRLGV���3DUW�,,�²�7KH�
Role of the Detection Technique

Ioan Marginean, PhD*, George Washington University, 2100 Foxhall Road, NW, Somers Hall L14C, Washington, DC 20007; Ira S. 
Lurie, PhD, George Washington University, Dept of Forensic Science, 2100 Foxhall Road, NW, Somers Hall, Lower Level, Washington, 
DC 20007; and Walter F. Rowe, PhD, George Washington University, Dept of Forensic Science, 2100 Foxhall Road, NW, Washington, 
DC 20007

After attending the presentation, attendees will understand the advantages and disadvantages of using a Time-Of-Flight (TOF) 

KLJK�UHVROXWLRQ�PDVV�VSHFWURPHWHU�DV�GHWHFWRU�IROORZLQJ�VHSDUDWLRQ�E\�8OWUD�+LJK�3HUIRUPDQFH�/LTXLG�&KURPDWRJUDSK\��8+3/&��DV�
FRPSDUHG�WR�WKH�WUDGLWLRQDO�FDSLOODU\�*DV�&KURPDWRJUDSK\�4XDGUXSROH�0DVV�6SHFWURPHWU\��*&�06����$WWHQGHHV�ZLOO�DOVR�EH�H[SRVHG�
WR�WKH�GLIIHUHQFHV�EHWZHHQ�FODVVLFDO�HOHFWURQ�LPSDFW�PDVV�VSHFWUD�DQG�WKRVH�RI�HOHFWURVSUD\�LRQL]DWLRQ�PDVV�VSHFWUD�ZLWK�DQG�ZLWKRXW�
in-source fragmentation.

The presentation will impact the forensic science community by further exploring the role of high resolution mass spectrometry in 

WKH�LGHQWL¿FDWLRQ�RI�IRUHQVLF�GUXJV���([DPSOHV�ZLOO�LQFOXGH�DQDO\VHV�RI�HPHUJLQJ�GUXJV�VXFK�DV�V\QWKHWLF�FDQQDELQRLGV�DQG�VRPH�RI�WKHLU�
isomers.

7KH�6FLHQWL¿F�:RUNLQJ�*URXS� IRU� WKH�$QDO\VLV�RI�6HL]HG�'UXJV� �6:*'58*��FODVVL¿HG�PDVV� VSHFWURPHWU\� LQ� WKH� FDWHJRU\�$�
�KLJKHVW�GLVFULPLQDWLQJ�SRZHU���ZLWK�WKH�H[FHSWLRQ�RI�WHFKQLTXHV�WKDW�RQO\�SURGXFH�PROHFXODU�ZHLJKW�LQIRUPDWLRQ���7KH�6:*'58*�
UHFRPPHQGDWLRQV�GR�QRW�VSHFL¿FDOO\�DGGUHVV�WKH�LVVXH�RI�KLJK�UHVROXWLRQ�PDVV�VSHFWURPHWU\��DV�LW�LV�DGGUHVVHG�E\�RWKHU�VLPLODU�JURXSV�
�H�J���WKH�UHFRPPHQGDWLRQV�RI�6FLHQWL¿F�:RUNLQJ�*URXS�IRU�)RUHQVLF�7R[LFRORJ\��6:*72;�����7KLV�UHVHDUFK�WDFNOHV�WKH�UROH�RI�KLJK�
resolution mass spectrometry in the context of the analysis of synthetic cannabinoids. 

&XUUHQWO\��WKHUH�DUH����V\QWKHWLF�FDQQDELQRLGV�RQ�WKH�OLVW�RI�FRQWUROOHG�VXEVWDQFHV�E\�WKH�'UXJ�(QIRUFHPHQW�$GPLQLVWUDWLRQ�DQG�PRUH�
V\QWKHWLF�FDQQDELQRLGV�DUH�OLNHO\�WR�EHFRPH�FRQWUROOHG�LQ�WKH�IXWXUH���$�PL[WXUH�RI����FRQWUROOHG�V\QWKHWLF�FDQQDELQRLGV�ZDV�VXEMHFWHG�WR�
DQDO\VHV�E\�*&�06�XVLQJ�D������P�����PP�[���P�(OLWH��06�FDSLOODU\�FROXPQ��HTXLYDOHQW�WR�'%����+3����DQG�8+3/&�72)�06�ZLWK�
WKUHH�����[����PP�FROXPQV�SDFNHG�ZLWK�����P�VXSHU¿FLDOO\�SRURXV�VWDWLRQDU\�SKDVHV��&����3KHQ\O�+H[\O��DQG�SHQWDÀXRURSKHQ\OSURS\O�
�3)3�����7KH�DQDO\VHV�ZHUH�DOVR�SHUIRUPHG�RQ�D�PL[WXUH�RI�WHQ�SRVLWLRQDO�LVRPHUV�RI�-:+����WR�DVVHVV�WKHLU�LGHQWL¿FDWLRQ�LQ�SRWHQWLDOO\�
complex mixtures.

7KH�PDVV�VSHFWUD�UHVXOWHG�IURP�WKH�*&�06�H[SHULPHQWV�VKRZHG�D�KLJK�GHJUHH�RI�VSHFL¿FLW\�ZLWK�WKH�H[FHSWLRQ�RI�GLDVWHUHRLVRPHUV�
�&3�������DQG�HSL�&3���������&3��������&��DQG�HSL�&3��������&����KRZHYHU��DOO�FKURPDWRJUDSKLF�V\VWHPV�ZHUH�DEOH�WR�VHSDUDWH�WKHVH�
GLDVWHUHRLVRPHUV���7KH�WHQ�SRVLWLRQDO�LVRPHUV�RI�-:+����ZHUH�DOVR�HDVLO\�GLVWLQJXLVKDEOH�EDVHG�RQ�WKHLU�PDVV�VSHFWUD��

7KH�PDVVHV�PHDVXUHG�E\�8+3/&�72)�06�H[SHULPHQWV�ZHUH�JHQHUDOO\�ZLWKLQ�D�IHZ�SSP�RI�WKH�DFFXUDWH�PDVV�RI�WKH�V\QWKHWLF�
FDQQDELQRLGV�� �0HDVXUHPHQW�RI� WKH� DFFXUDWH�PDVV� FDQ�EULQJ� DQ� LQFUHDVHG� OHYHO� RI� FRQ¿GHQFH� WR� D� IRUHQVLF� DQDO\VLV�� �0DVV� VSHFWUD�
XVLQJ�LQ�VRXUFH�IUDJPHQWDWLRQ�EURXJKW�DGGLWLRQDO�LQIRUPDWLRQ�UHJDUGLQJ�WKH�DQDO\WHV��KRZHYHU��WKH�IUDJPHQWDWLRQ�SDWWHUQ�GLG�QRW�KDYH�
WKH�GHJUHH�RI�VSHFL¿FLW\�REVHUYHG�LQ�*&�06�H[SHULPHQWV���(VSHFLDOO\�LQ�WKH�FDVH�RI�-:+����LVRPHUV��ZKHUH�WKH�GLIIHUHQFH�EHWZHHQ�
FRPSRXQGV�ZDV�PRVWO\�OLPLWHG�WR�D�VLGH�DON\O�FKDLQ��WKH�PDVV�VSHFWUD�GLG�QRW�LQFOXGH�VSHFL¿F�SHDNV�DOORZLQJ�GLIIHUHQWLDWLRQ�EHWZHHQ�
FRPSRXQGV���$OWKRXJK�DOO�VROXWHV�FRXOG�EH�XQLTXHO\�LGHQWL¿HG�E\�*&�06��8+3/&�72)�06�SURYLGHV�D�KLJKO\�RUWKRJRQDO�WHFKQLTXH�WKDW�
JUHDWO\�HQKDQFHV�WKH�FRQ¿GHQFH�LQ�WKH�DQDO\VLV�
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