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K24 Impact of Novel Accurate Mass MS/MSALL Acquisition and Processing 
Techniques on Forensic Toxicological Screening

Adrian M. Taylor, MSc, PhD*, 71 Four Valley Drive, Concord, ON L4K 4V8, CANADA

After attending this presentation, attendees will be better informed about a novel data-independent mass spectrometric technique 

WKDW�DOORZV�7DQGHP�0DVV�6SHFWURPHWU\��06�06��RI�$OO�SRVVLEOH�FDQGLGDWHV��06�06$//��DQG�SURYLGHV�VLJQL¿FDQW�LPSURYHPHQWV�LQ�
LGHQWL¿FDWLRQ���$WWHQGHHV�ZLOO�EH�DZDUH�RI�WKH�DELOLW\�WR�UHWURVSHFWLYHO\�DQDO\]H�WKH�GDWD�IRU�FRPSRXQGV�WKDW�ZHUH�QRW�RULJLQDOO\�WDUJHWHG���
This presentation will describe how powerful a technique rapid forensic toxicology screening by high-resolution mass spectrometry is, 

ZKLOH�VKRZLQJ�WKDW�VRPH�FRPSRXQGV�FDQQRW�EH�XQDPELJXRXVO\�LGHQWL¿HG�ZLWK�KLJK�UHVROXWLRQ�06�PHDVXUHPHQWV�DORQH�
7KLV�SUHVHQWDWLRQ�ZLOO�LPSDFW�WKH�IRUHQVLF�VFLHQFH�FRPPXQLW\�E\�LOOXVWUDWLQJ�WKDW�GDWD�LQGHSHQGHQW�WHFKQLTXHV��VXFK�DV�6:$7+™ 

DFTXLVLWLRQ��WKH�06�06�RI�DOO�SRVVLEOH�FDQGLGDWHV���VLJQL¿FDQWO\�LPSURYH�LGHQWL¿FDWLRQV�DQG�HQDEOH�UHWURVSHFWLYH�DQDO\VLV�RI�WKH�GDWD�
Introduction:��06�06�IUDJPHQWDWLRQ�\LHOGV�FRQ¿GHQW�LGHQWL¿FDWLRQV�RI�WKHVH�FRPSRXQGV��EXW�KRZ�WR�HQVXUH�TXDOLW\�06�06�RI�

WKHVH�FRPSRXQGV"� �'DWD�GHSHQGHQW� WHFKQLTXHV�� DOWKRXJK�YHU\�SRZHUIXO�� FDQQRW�JXDUDQWHH� WKH�PHDVXUHPHQW�RI� DOO�SRVVLEOH�06�06�
FDQGLGDWHV���7DUJHWHG�06�06�HQVXUHV�DFTXLVLWLRQ�RI�WKH�WDUJHW�FRPSRXQGV��EXW�OLPLWV�WKH�QXPEHU�RI�FRPSRXQGV���

Objectives:� � 7R� HYDOXDWH� WKH� LPSDFW� RI� LPSURYHPHQWV� WR� 6:$7+™� DFTXLVLWLRQ�� LQFOXGLQJ� YDULDEOH� SUHFXUVRU� ZLQGRZ� VL]HV��
RYHUODSSLQJ�ZLQGRZV��DQG�GHFRQYROXWLRQ�RI�06�06�IURP�PXOWLSOH�SUHFXUVRUV��

0HWKRGV��8ULQH�ZDV�VSLNHG�ZLWK�PRUH�WKDQ�����GUXJV�DQG�FRPSRXQGV�RIWHQ�IRXQG�LQ�IRUHQVLFV�VFUHHQLQJ�SDQHOV���7KH�GDWD�ZDV�
collected on a Triple TOF®������V\VWHP�XVLQJ�RQH�RI�WKH�IROORZLQJ�PHWKRGV������D�72)�06�VXUYH\�VFDQ�ZLWK�,QIRUPDWLRQ�'HSHQGHQW�
$FTXLVLWLRQ��,'$���WULJJHULQJ�RI�XS� WR����SURGXFW� LRQ�VFDQV��RU�� ����6:$7+™�DFTXLVLWLRQ�� �)RU�6:$7+™ acquisition, the precursor 

LVRODWLRQ�ZLQGRZ�ZLGWK�ZDV�YDULHG� IRU� HDFK�06�06�H[SHULPHQW�� RU� WKH�ZLQGRZV�ZHUH�RYHUODSSHG�EHWZHHQ� HDFK� F\FOH�� �'DWD�ZDV�
SURFHVVHG�LQ�3HDN9LHZ®�VRIWZDUH������XVLQJ�D�UHVHDUFK�SURWRW\SH�RI�0DVWHU9LHZ™ software. 

Results:� �$VWHPL]ROH�DQG�DPLORGLSLQH�ERWK�GHPRQVWUDWHG� WKH�DGYDQWDJH�RI�KDYLQJ�QDUURZHU�6:$7+™ isolation windows.  The 

RYHUODS����'D�6:$7+™�ZLQGRZ�DFTXLVLWLRQ��DIWHU�GHPXOWLSOH[LQJ�ZDV�SHUIRUPHG��UHVXOWHG�LQ�06�06�WKDW�ZHUH�VLJQL¿FDQWO\�UHGXFHG�
LQ� LQWHUIHUHQFHV�� �7KH� OLEUDU\�PDWFK�SXULW\� VFRUHV�ZHUH� LPSURYHG� IURP������ WR�������DQG������� WR�������� UHVSHFWLYHO\�� �+DYLQJ�
QDUURZHU� LVRODWLRQ�ZLQGRZV� LPSURYHV� WKH� VSHFL¿FLW\� RI�06�06�GDWD�� EXW� DW� D� FRVW�� �(LWKHU� DFFXPXODWLRQ� WLPHV�PXVW� EH� GHFUHDVHG�
�ZKLFK�ZRXOG�PDNH�VLJQDO�WR�QRLVH�ZRUVH��RU�F\FOH�WLPHV�ZLOO�JHW�ORQJHU��UHGXFLQJ�WKH�QXPEHU�RI�SRLQWV�DFURVV�D�SHDN����,W�LV�VKRZQ�
ZLWK�WKH�H[DPSOH�RI�EHUEHULQH�WKDW�XVLQJ�RYHUODS�6:$7+™�DFTXLVLWLRQ�WKDW�WKH�GHPXOWLSOH[HG�06�06�FDQ�DSSURDFK�WKH�TXDOLW\�RI�D�
WUXH����'D�6:$7+™�DFTXLVLWLRQ�06�06��ZKLOH�KDYLQJ�DQ�LPSURYHG�F\FOH�WLPH���'HFRQYROXWLRQ�RI�6:$7+™�06�06�ZDV�DOVR�VKRZQ�
WR�LPSURYH�OLEUDU\�PDWFK�SXULW\�VFRUHV���8QSURFHVVHG�6:$7+™�06�06�KDG�VLJQL¿FDQWO\�ORZHU�SXULW\�VFRUHV�IRU�PDQ\�FRPSRXQGV���
6LPSOH�EDFNJURXQG�VXEWUDFWLRQ�UHVXOWHG�LQ�06�06�RI�PXFK�EHWWHU�TXDOLW\���7ZR�RWKHU�GHFRQYROXWLRQ�WHFKQLTXHV�ZHUH�WULHG���0HWKRG�$�
ZDV�VLPLODU�WR�WHFKQLTXHV�XVHG�IRU�GHFRQYROYLQJ�*DV�&KURPDWRJUDSK\�0DVV�6SHFWURPHWU\��*&�06��VLJQDOV��DQG�ZDV�LPSOHPHQWHG�WR�
UXQ�RQ�DQ�19,',$�����JUDSKLFV�FDUG���0HWKRG�%�LV�D�QRYHO�WHFKQLTXH�PDNLQJ�XVH�RI�3ULQFLSDO�&RPSRQHQWV�9DULDEOH�*URXSLQJ��3&9*��
WR�REWDLQ�D�6:$7+™�06�06���:KHQ�WKH�WHFKQLTXHV�ZHUH�FRPELQHG��UHVXOWV�ZHUH�HTXLYDOHQW�WR�WKRVH�DFKLHYHG�XVLQJ�XQLW�UHVROXWLRQ�,'$���
)RU�D�IHZ�FRPSRXQGV��,'$�ZDV�QRW�WULJJHUHG��UHVXOWLQJ�LQ�QR�LGHQWL¿FDWLRQ���:KLOH�WKH�6:$7+™�DFTXLVLWLRQ�ZDV�DEOH�WR�FRQ¿GHQWO\�
identify these compounds with good purity scores. 

Conclusion:��6:$7+™�DFTXLVLWLRQ�PHWKRGV�DFTXLUH�06�06�IRU�DOO�FRPSRXQGV��DW�HYHU\�WLPH�SRLQW��DFKLHYH�LGHQWL¿FDWLRQ�UHVXOWV�
FRPSDUDEOH� WR� XQLW� UHVROXWLRQ� ,'$�PHWKRGV� DQG� RYHUODS�6:$7+™� DFTXLVLWLRQ� FDQ� LPSURYH� F\FOH� WLPHV� DQG� LPSURYH� LGHQWL¿FDWLRQ�
results.

Unknown Screening, Data Independent Acquisition, Comprehensive Analyte Coverage


