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%��� 'HFRQYROXWLRQ�� � $Q� $XWRPDWHG� 0HDQV� RI� 8QNQRZQ� ,GHQWL¿FDWLRQ� LQ� WKH�
Criminalistics Lab

Sarah A. Keeling, MS*, 3855 Blair Mill Road, Apt 235-N, Horsham, PA 19044

$IWHU�DWWHQGLQJ�WKLV�SUHVHQWDWLRQ��DWWHQGHHV�ZLOO�KDYH�D�IXQGDPHQWDO�XQGHUVWDQGLQJ�RI�WKH�EHQH¿WV�RI�XVLQJ�GHFRQYROXWLRQ�
7KLV�SUHVHQWDWLRQ�ZLOO�LPSDFW�WKH�IRUHQVLF�VFLHQFH�FRPPXQLW\�E\�DOORZLQJ�IRU�PRUH�REMHFWLYH�DQG�HI¿FLHQW�DQDO\VLV�RI�GDWD���,W�ZLOO�

incorporate retention time, providing better matches to compounds in the target database.

7UDGLWLRQDO�PHDQV� RI� LGHQWL¿FDWLRQ� LQ� D� IRUHQVLF� FKHPLVWU\� ODERUDWRU\� KDV� EHHQ�*DV�&KURPDWRJUDSK\�0DVV�6SHFWURPHWU\� �*&�
06��XVLQJ�URXWLQH�OLEUDU\�VHDUFK�PHWKRGV���7KH�WDVN�RI�LGHQWLI\LQJ�GUXJV�RI�DEXVH�KDV�EHFRPH�PRUH�FKDOOHQJLQJ�GXH�WR�WKHLU�LQFUHDVHG�
GLYHUVLW\�� �7KHUH�KDV�EHHQ�D�SUROLIHUDWLRQ�RI�QHZ�SV\FKRDFWLYH�VXEVWDQFHV� LQFOXGLQJ�WKH�³EDWK�VDOWV´�DQG�V\QWKHWLF�FDQQDELQRLGV�� � ,Q�
order to circumvent Drug Enforcement Administration��'($��VFKHGXOLQJ��LOOLFLW�PDQXIDFWXUHUV�RI�WKHVH�FRPSRXQGV�FRQWLQXDOO\�DOWHU�
the molecules slightly, giving rise to a class of compounds with many structural similarities.  The mass spectral similarity of these 

PROHFXOHV�FDQ�OHDG�WR�PLVLGHQWL¿FDWLRQ�XVLQJ�WUDGLWLRQDO�OLEUDU\�VHDUFKLQJ�SURFHGXUHV���,Q�DGGLWLRQ�WR�WKH�JURZLQJ�OLVW�RI�GUXJV��PDQ\�
samples are complex mixtures containing active and inactive constituents (i.e., synthetic cannabinoid mixtures sprayed onto a botanical 

PDWUL[����7KH�FKURPDWRJUDPV�UHTXLUH�DGGLWLRQDO�PDQXDO�PDQLSXODWLRQ�WR�FRQ¿UP�WKH�SUHVHQFH�RI�WKHVH�GUXJV��ZKLFK�FDQ�EH�VXEMHFWLYH�
and time consuming.  Trace amounts in these complex mixtures can be missed.  Chemists must properly identify isomers and analogs 

of new compounds.  In order to properly distinguish the closely related forms of these molecules, precise retention time measurements 

are required.

7R� PDLQWDLQ� WKLV� SUHFLVH� FRQWURO� RYHU� UHWHQWLRQ� WLPH� RI� WKH� GUXJV�� 5HWHQWLRQ� 7LPH� /RFNLQJ� �57/�� LV� XVHG�� � 'HFRQYROXWLRQ�
5HSRUWLQJ�6RIWZDUH��'56��LV�DQ�DXWRPDWHG�DQG�REMHFWLYH�PHDQV�RI�DQDO\]LQJ�FKURPDWRJUDSKLF�GDWD�XVLQJ�WKH�$XWRPDWHG�0DVV�6SHFWUDO�
'HFRQYROXWLRQ�,GHQWL¿FDWLRQ�6\VWHP��$0',6���VHDUFKLQJ�DOJRULWKP�DQG�$JLOHQW® Chemstation®���7KH�VRIWZDUH�DQDO\]HV�H[WUDFWHG�LRQ�
FKURPDWRJUDPV�IRU�HDFK�PDVV�WKURXJKRXW�WKH�HQWLUH�FKURPDWRJUDP���8VLQJ�WKH�VKDSH�DQG�DSH[�RI�WKH�FKURPDWRJUDSKLF�SHDN��PDVVHV�
DUH�DVVLJQHG�WR�D�VSHFL¿F�FRPSRQHQW���7KLV�SURGXFHV�VXSHULRU�FOHDQHG�VSHFWUD�FRPSDUHG�WR�GDWD�SURFHVVLQJ�XVLQJ�WUDGLWLRQDO�VHDUFKLQJ�
DOJRULWKPV���&RXSOHG�ZLWK�UHWHQWLRQ�WLPH�ORFNLQJ��'56�LV�DEOH�WR�JHQHUDWH�PDWFK�IDFWRUV�EDVHG�QRW�RQO\�RQ�WKH�FOHDQHG�PDVV�VSHFWUXP��
but also the expected retention time of analytes from the target compound library.  Even with interferences and coelution, the process is 

capable of identifying trace components.

$�GDWDEDVH�ZDV�EXLOW�LQ�KRXVH�XQGHU�UHWHQWLRQ�WLPH�ORFNHG�FRQGLWLRQV�FRQWDLQLQJ�ERWK�WUDGLWLRQDO�GUXJV�RI�DEXVH�DQG�QHZHU�QRYHO�
SV\FKRDFWLYH�VXEVWDQFHV���'56�ZDV�DSSOLHG�WR�PXOWLSOH�FKURPDWRJUDSKLF�VLWXDWLRQV�HQFRXQWHUHG�LQ�UHDO�FDVH�ZRUN���&RPSDULVRQ�GDWD�ZDV�
JHQHUDWHG�IRU�����GUXJ�LGHQWL¿FDWLRQ�FDVHV��HQFRPSDVVLQJ�������¿QGLQJV�DQG�UHSUHVHQWLQJ�����LQGLYLGXDO�GUXJV���7KHVH�VDPSOHV�ZHUH�
SURFHVVHG�XVLQJ�'56�DQG�WUDGLWLRQDO�GDWD�SURFHVVLQJ�PHWKRGV���7KHVH�FDVHV�LQFOXGHG�¿YH�GLIIHUHQW�VFHQDULRV��VLPSOH�VLQJOH�FRPSRQHQW�
data, column overloads, trace amounts, samples with interferents/coelutions, and compounds with similar mass spectra.  After the 

FRPSDULVRQ�VWXG\��'56�ZDV�LPSOHPHQWHG�DV�WKH�SULPDU\�PHDQV�RI�GDWD�DQDO\VLV�LQ�WKH�ODERUDWRU\���&DVHV�SURFHVVHG�LQFOXGHG�VDPSOHV�
WKDW�FRQWDLQ�WUDFHV�RI�IHQWDQ\O�LQ�KHURLQ��FRHOXWLQJ�SHDNV�WKDW�VKDUH�PDQ\�RI�WKH�VDPH�IUDJPHQWV��7+&�DQG�K\GURFRGRQH���SVLORFLQ�LQ�
PXVKURRP�VDPSOHV��DQG�VSHFL¿F�LVRPHULF�GHWHUPLQDWLRQV����0HWK\OHWKFDWKLQRQH��0(&�����0(&��DQG���0(&��

%HFDXVH�RI�UHWHQWLRQ�WLPH�ORFNLQJ��WKH�GDWD�JHQHUDWHG�IURP�PXOWLSOH�LQVWUXPHQWV�KDG�YLUWXDOO\�LGHQWLFDO�UHWHQWLRQ�WLPHV��HOLPLQDWLQJ�
the need to run standards along with the case samples suspected to contain isomers and allowing the in-house library to be used on all 

LQVWUXPHQWV�LQ�WKH�ODERUDWRU\�DQG�DW�UHPRWH�VLWHV���'56�FRQVLVWHQWO\�LGHQWL¿HG�FRPSRQHQWV�LQ�PXOWLSOH�FKURPDWRJUDSKLF�VFHQDULRV���,Q�WKH�
PDMRULW\�RI�FDVHV��PDQXDO�GDWD�SURFHVVLQJ�\LHOGHG�WKH�VDPH�UHVXOWV�DV�'56��KRZHYHU��WKH�WLPH�DQG�OHYHO�RI�H[SHULHQFH�QHFHVVDU\�WR�PDNH�
WKH�LGHQWL¿FDWLRQ�YLD�WUDGLWLRQDO�GDWD�SURFHVVLQJ�ZDV�IDU�JUHDWHU�WKDQ�WKDW�QHHGHG�IRU�'56���,Q�DSSUR[LPDWHO\����LQVWDQFHV��WUDGLWLRQDO�
PHDQV�IDLOHG�WR�LGHQWLI\�WUDFH�FRPSRQHQWV�LQ�D�VDPSOH�ZKHUHDV�'56�SURSHUO\�LGHQWL¿HG�WKHVH�DQDO\WHV���'56�LV�DQ�DXWRPDWHG��REMHFWLYH�
WRRO�WKDW�ZDV�IRXQG�WR�EH�PRUH�HI¿FLHQW�DQG�UHOLDEOH�IRU�SURFHVVLQJ�*&�06�GDWD�

Deconvolution, GC/MS Data Processing, Retention Time Locking


