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K57 Broad Detection of Synthetic Cannabinoids in Whole Blood Using Ultra High-
Performance Liquid Chromatography-Quadrupole-Time-of-Flight (UHPLC-Q-
TOF)

Robert Kronstrand, PhD*, National Board of Forensic Medicine, Dept of Forensic Toxicology, Artillerigatan 12, Linkoping SE 587 
58, SWEDEN; Cassandra Jaque, BSc, National Board of Forensic Medicine, Artillerigatan 12, Linkoping SE 587 58, SWEDEN; and 
Markus Roman, BS, National Board of Forensic Medicine, Dept of Forensic Genetics and Forensic Toxicology, Artillerigatan 12, 
Linkoping SE 587 58, SWEDEN

After attending this presentation, attendees will understand the challenges associated with the analysis of synthetic cannabinoids 

and be able to describe the current panorama of these drugs. 

7KLV� SUHVHQWDWLRQ� ZLOO� LPSDFW� WKH� IRUHQVLF� VFLHQFH� FRPPXQLW\� E\� LQFUHDVLQJ� DZDUHQHVV� RI� WKH� QHHG� WR� DQDO\]H� IRU� V\QWKHWLF�
cannabinoids in cases of both the living and the deceased.

6\QWKHWLF�FDQQDELQRLGV�DUH�WKH�PRVW�SUHYDOHQW�JURXS�RI�QHZ�SV\FKRDFWLYH�VXEVWDQFHV�HPHUJLQJ�RQ�WKH�LOOLFLW�PDUNHW���7KH�FKDQJHV�LQ�
availability from internet sites are partly a result of legislation where substances becoming scheduled are replaced by new compounds.  

7KHUHIRUH�� LW� LV�D�FKDOOHQJH� WR�NHHS�PHWKRGV�XS� WR�GDWH�� �7KLV� VWXG\�ZDV�SHUIRUPHG� WR�FUHDWH�D� VWUDWHJ\� IRU� WKH�DQDO\VLV�RI�D�EURDG�
UDQJH�RI�V\QWKHWLF�FDQQDELQRLGV�WKDW�ZDV�ÀH[LEOH�DQG�WR�ZKLFK�RQH�FRXOG�HDVLO\�DGG�QHZ�FRPSRXQGV�DV�WKH\�DSSHDU�RQ�WKH�PDUNHW�DQG�
subsequently in the toxicological samples received.

%ORRG�VDPSOHV�����J��ZHUH�SUHSDUHG�E\�OLTXLG�OLTXLG�H[WUDFWLRQ�ZLWK�GLHWK\OHWKHU�DW�S+��������$Q�LQ�KRXVH�OLEUDU\�FRPSULVLQJ�IXOO�
7DQGHP�0DVV�6SHFWURPHWU\��06�06��VSHFWUD�RI����V\QWKHWLF�FDQQDELQRLGV�ZDV�EXLOW�E\�DQDO\]LQJ�VROXWLRQV�IURP�FHUWL¿HG�VWDQGDUGV���
,GHQWL¿FDWLRQ�ZDV�EDVHG�RQ�UHWHQWLRQ�WLPH��DFFXUDWH�PDVV��LVRWRSLF�SDWWHUQ�DQG�06�06�VSHFWUD���$QDO\VHV�ZDV�SHUIRUPHG�RQ�DQ�$JLOHQW® 

�����L)XQQHO�4�72)�/LTXLG�&KURPDWRJUDSK\�0DVV�6SHFWURPHWU\��/&�06��V\VWHP�FRPELQHG�ZLWK�D������,Q¿QLW\® LC system.  Ions 

ZHUH�JHQHUDWHG� LQ�SRVLWLYH�HOHFWURVSUD\� LRQL]DWLRQ�PRGH�DQG�ZHUH�GHWHFWHG�E\�GDWD�GHSHQGHQW�DFTXLVLWLRQ�06�06�� �6HSDUDWLRQ�ZDV�
DFKLHYHG�E\�JUDGLHQW�FKURPDWRJUDSK\�RQ�DQ�<0&�7ULDUW�&���FROXPQ�ZLWKLQ�����PLQXWHV���0RELOH�SKDVH�$�FRQVLVWHG�RI��������IRUPLF�
DFLG�LQ���P0�DPPRQLXP�IRUPDWH�DQG�SKDVH�%�RI�������PHWKDQRO�

The method was validated accordingly to guidelines for qualitative methods including selectivity, matrix effects, extraction recovery, 

UHVSRQVH�YDULDWLRQ�DQG�VSHFWUD�VFRUH�YDULDWLRQ�DW� WKH� WKUHVKROG�FRQFHQWUDWLRQ��DQG�VWDELOLW\� LQ�PDWUL[�� �7KH�VHOHFWLYLW\�ZDV�H[FHOOHQW��
however, the analyte response was affected by the matrix with 28 of the 75 analytes presenting with matrix effects above 25%.  Still, the 

variation in response and spectra scores was less than 15% at the thresholds chosen.  Sixty-six analytes obtained a threshold of 100pg/g 

DQG�VHYHQ�DQDO\WHV����SJ�J�ZKROH�EORRG���$OO�DQDO\WHV�H[FHSW�$0������ZHUH�VWDEOH�ZKHQ�UHIULJHUDWHG�IRU�WZR�ZHHNV���$IWHU�IRXU�ZHHNV�
UHIULJHUDWLRQ��-:+�����DQG�85�����DOVR�VKRZHG�D�GHFUHDVH�RI�PRUH�WKDQ�����

7KH�PHWKRG�ZDV�DSSOLHG�WR�FDVHV�LQFOXGLQJ�SHWW\�GUXJ�RIIHQFHV��'8,'��YLROHQW�FULPHV��DQG�DXWRSVLHV�ZKHUH�DQDO\VLV�RI�V\QWKHWLF�
FDQQDELQRLGV�ZDV�UHTXHVWHG���,Q�WRWDO������VDPSOHV�ZHUH�UXQ�GXULQJ�WKH�¿UVW�WZR�PRQWKV�LQ�URXWLQH�ZLWK�D�SRVLWLYH�UDWH�RI�����UHVXOWLQJ�LQ�
WKH�GHWHFWLRQ�RI����GLIIHUHQW�SDUHQW�FRPSRXQGV���7KH�PRVW�SUHYDOHQW�FRPSRXQG�ZDV�$%�)8%,1$&$��1 ����IROORZHG�E\�$%�3,1$&$�
�1 �����%%�����1 ������)�11(,��1 ����)8%�3%����1 �����)�3%����1 ����7+-������1 �����)�$.%����1 �����)�$%�3,1$&$�
�1 ����11(,��1 ����DQG�RQH�¿QGLQJ�HDFK�RI�676������3%����)'8�3%����DQG�85�����

%ORRG�DV�D�PDWUL[�ZDV�FKRVHQ�EHFDXVH�RI�WKH�EHWWHU�DYDLODELOLW\�RI�SDUHQW�FRPSRXQGV�UDWKHU�WKDQ�PHWDEROLWHV�IURP�FHUWL¿HG�VXSSOLHUV���
$� TXDOLWDWLYH� DSSURDFK�ZDV� FKRVHQ� WR� VLPSOLI\� YDOLGDWLRQ� DQG� LQFOXVLRQ� RI� QHZ� DQDO\WHV�� �+LJK�UHVROXWLRQ�PDVV� VSHFWURPHWU\�ZLWK�
8+3/&�ZDV�FKRVHQ�WR�LQFUHDVH�ERWK�WKH�FKURPDWRJUDSKLF�DQG�PDVV�VSHFWUDO�VHOHFWLYLW\���,Q�FRQFOXVLRQ��WKH�VWUDWHJ\�SURYLGHG�D�VHQVLWLYH��
ÀH[LEOH��HQG�SRLQW�PHWKRG�WKDW�GHWHFWV�SDUHQW�FRPSRXQGV��VLPSOLI\LQJ�SURVHFXWLRQ�LQ�FDVHV�ZKHUH�WKH�LQWDNH�RI�D�VFKHGXOHG�GUXJ�LV�WKH�
FKDUJH���$�GLVDGYDQWDJH�RI�WKH�TXDOLWDWLYH�DSSURDFK�LV�WKDW�LW�GRHV�QRW�DOORZ�IRU�D�GHWDLOHG�LQWHUSUHWDWLRQ��KRZHYHU��WKH�SKDUPDFRG\QDPLFV�
RI�V\QWKHWLF�FDQQDELQRLGV�LV�ODUJHO\�XQNQRZQ�DQG�D�FRQFHQWUDWLRQ�GRHV�QRW�QHFHVVDULO\�LQFUHDVH�WKH�LQWHUSUHWDWLRQ�SRZHU�

Synthetic Cannabinoids, Whole Blood, TOF/MS


