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K8 Development of a Quantitation Method for Synthetic Cannabinoid Metabolites in 
Urine Using Liquid Chromatography with Tandem Mass Spectrometry (LC/MS/
MS)

Craig Leopold, BS*, Arcadia University, 450 S Easton Road, Glenside, PA 19038; Sherri L. Kacinko, PhD, 3701 Welsh Road, Willow 
Grove, PA 19090; Barry K. Logan, PhD, NMS Labs/CFSRE, 3701 Welsh Road, Willow Grove, PA 19090; and Karen S. Scott, PhD, 
Arcadia University, 450 S Easton Road, Glenside, PA 19038

After attending this presentation, attendees will be able to perform a Liquid-Liquid Extraction (LLE) method followed by an LC/

06�06�PHWKRG�WR�H[WUDFW��GHWHFW��DQG�TXDQWLI\�V\QWKHWLF�FDQQDELQRLG�PHWDEROLWHV�RI�-:+������85������$.%�����$%�3,1$&$��$'%�
3,1$&$��$'%,&$��3%������)�3%�����DQG�%%����IURP�XULQH�

This presentation will impact the forensic science community by demonstrating a validated method for the extraction and quantitation 

RI�PHWDEROLWHV�RI�QLQH�V\QWKHWLF�FDQQDELQRLGV�IURP�XULQH�VDPSOHV���7KH�SDUHQW�GUXJV�DUH�FXUUHQWO\�VFKHGXOHG�E\�WKH�'UXJ�(QIRUFHPHQW�
$GPLQLVWUDWLRQ��'($��DV�6FKHGXOH�,�FRPSRXQGV�RU�KDYH�EHHQ�UHFHQWO\�LGHQWL¿HG�DV�HPHUJLQJ�FDQQDELQRLG�DJHQWV�EHLQJ�VROG�LQ�V\QWKHWLF�
FDQQDELV�EOHQGV�� �'HYHORSPHQW�RI�DQ�XSGDWHG�DVVD\� WR�GHWHFW�DQG�TXDQWLI\� WKH�PHWDEROLWHV� LV� LPSRUWDQW� IRU� IRUHQVLF�DQG� WR[LFRORJ\�
laboratories for the assessment of prior consumption of the latest generation of synthetic cannabinoids.

Over the past few years, synthetic cannabinoids have become increasingly popular and prevalent in an effort by drug users to bypass 

FXUUHQW�OHJLVODWLRQ�DQG�DFKLHYH�D�³OHJDO´�KLJK���$W�WKH�IHGHUDO�OHYHO�LQ�WKH�8QLWHG�6WDWHV��PRVW�DUH�FODVVL¿HG�6FKHGXOH�,�VXEVWDQFHV�E\�WKH�
'($�DV�WKH\�KDYH�D�KLJK�SRWHQWLDO�IRU�DEXVH�DQG�QR�PHGLFDO�SXUSRVH��VR�LQ�DQ�DWWHPSW�WR�HVFDSH�OHJDO�FRQVHTXHQFHV��³PDQXIDFWXUHUV´�
produce compounds that are structurally different from currently scheduled drugs, but still give similar effects to achieve that high.  

-:+������85������$'%�3,1$&$��$.%�����3%�����DQG��)�3%����KDYH�EHHQ�VFKHGXOHG�E\�WKH�'($�ZKLOH�$%�3,1$&$��$'%,&$��
DQG�%%����DUH�FXUUHQWO\�QRW�VFKHGXOHG�EXW�KDYH�UHFHQWO\�EHHQ�LGHQWL¿HG�DV�EHLQJ�FRPSRQHQWV�LQ�V\QWKHWLF�FDQQDELV�EOHQGV�LQ�-DSDQ�DQG�
the United States.  The structures of emerging synthetic cannabinoid compounds are believed to have similar properties to previously 

UHFRJQL]HG�FRPSRXQGV���$V�WKH�QXPEHU�RI�FRPSRXQGV�FRQWLQXHV�WR�LQFUHDVH��LW�LV�HVVHQWLDO�WR�GHYHORS�D�PHWKRG�WKDW�LV�YHUVDWLOH�DQG�FDQ�
NHHS�XS�ZLWK�WKH�UDSLGO\�HPHUJLQJ�FRPSRXQGV�DV�WKHVH�QHZO\�HPHUJHG�FRPSRXQGV�PD\�QRW�UHJLVWHU�D�SRVLWLYH�UHVXOW�LQ�FRPPRQ�GUXJ�
screening procedures. 

$Q�XSGDWHG�PHWKRG�ZDV�GHYHORSHG�DQG�YDOLGDWHG�WR�H[WUDFW��LGHQWLI\��DQG�TXDQWLI\�WKH�1�SHQWDQRLF�DFLG�PHWDEROLWHV�RI�-:+������
85������$.%�����$%�3,1$&$��$'%�3,1$&$��DQG�$'%,&$��DQG�WKH���FDUER[\LQGROH�PHWDEROLWHV�RI�3%������)�3%�����DQG�%%����
IURP�XULQH��XVLQJ�//(�IROORZHG�E\�/&�06�06���7KH�PHWDEROLWHV�ZHUH�FKRVHQ�EDVHG�RQ�WKH�SRVVLELOLW\�RI�EHLQJ�DFWLYH�PHWDEROLWHV�EDVHG�
on recent publications and also since there would be no detection issues as there could be with the various hydroxylated metabolites. 

7KH� OLTXLG� FKURPDWRJUDSK� DQG� PDVV� VSHFWURPHWHU� FRQGLWLRQV� ZHUH� RSWLPL]HG� IRU� WKH� QLQH� V\QWKHWLF� FDQQDELQRLG� PHWDEROLWHV��
LQFOXGLQJ�WKH�PRELOH�SKDVH�JUDGLHQW�DQG�0XOWLSOH�5HDFWLRQ�0RQLWRULQJ��050��WUDQVLWLRQV���7KH�/&�FRQGLWLRQV�LQFOXGHG�D�WHQ�PLQXWH�
run with initial conditions of 70:30 ratio of 0.1% formic acid in water (mobile phase A) and 0.1% formic acid in methanol (mobile phase 

B).  Over eight minutes, the ratio switched to 10:90 of A:B and was then held for one minute, before re-equilibrating to the starting 

FRQGLWLRQV�DW�����PLQXWHV���7KH�PHWKRG�DFKLHYHG�EDVHOLQH�VHSDUDWLRQ�DQG�LGHQWL¿FDWLRQ�ZDV�EDVHG�RQ�WKHLU�050�WUDQVLWLRQV���&DOLEUDWLRQ�
PRGHOV�ZHUH�SURGXFHG�LQ�WKH�UDQJH�RI��QJ�P/����QJ�P/�IRU�-:+������85������$.%�����3%�����DQG��)�3%����PHWDEROLWHV���QJ�P/�
��QJ�P/�IRU�$'%,&$��$%�3,1$&$��DQG�$'%�3,1$&$�PHWDEROLWHV��DQG��QJ�P/����QJ�P/�IRU�%%����PHWDEROLWH��52>0.98).  The 

limits of detection were at or less than 2ng/mL and limits of quantitation were at or less than 5ng/mL.  The method was validated using 

6FLHQWL¿F�:RUNLQJ�*URXS�IRU�7R[LFRORJ\��6:*72;��JXLGHOLQHV�IRU�TXDQWLWDWLYH�PHWKRGV�DQG�RQFH�WKH�PHWKRG�ZDV�YDOLGDWHG��LW�ZDV�
DSSOLHG�VXFFHVVIXOO\�WR�DXWKHQWLF�XULQH�VDPSOHV���7KH�UDQJH�IRU�DXWKHQWLF�VDPSOHV�ZDV��QJ�P/����QJ�P/���6SHFL¿FLW\�ZDV�GHWHUPLQHG�
by testing possible compounds that could produce a possible interference and then comparing the true negatives to the sum of samples 

WKDW�ZHUH�WUXH�QHJDWLYHV�DQG�IDOVH�SRVLWLYHV���7KLV�PHWKRG�ZLOO�EH�RI�XVH�WR�WKH�¿HOG�RI�IRUHQVLF�WR[LFRORJ\�DV�LW�LQFRUSRUDWHV�D�PHWKRG�WR�
test for the consumption of currently scheduled compounds and recently emerging synthetic cannabinoids. 
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