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K15 Rapid Drug Screening Using a Combination of Flow Injection Tandem Mass 
Spectrometry (FI/MS/MS) and the Quick, Easy, Cheap, Effective, Rugged, and 
Safe (QuEChERS) Method

Kiyotaka Usui*, 2-1 Seiryo-machi, Aoba-ku, Sendai, Miyagi, JAPAN; Koichi Saito, Sendai, Miyagi, JAPAN; Tetsuo Kokaji, Sendai, 
Miyagi, JAPAN; Tomomi Aramaki, Sendai, Miyagi, JAPAN; and Masato Funayama, Sendai, Miyagi, JAPAN

$IWHU�DWWHQGLQJ� WKLV�SUHVHQWDWLRQ��DWWHQGHHV�ZLOO�XQGHUVWDQG� WKH�XVDELOLW\�RI� WKH�FRPELQDWLRQ�RI�),�06�06�DQG� WKH�4X(&K(56�
extraction method for rapid drug screening.

This presentation will impact the forensic science community by demonstrating a rapid detection method that reduces the time 

QHHGHG�IRU�WKH�WRWDO�GUXJ�VFUHHQLQJ�SURFHVV�WR�DSSUR[LPDWHO\�WHQ�PLQXWHV���8VLQJ�WKLV�PHWKRG��WR[LFRORJLFDO�¿QGLQJV�FDQ�EH�UHWXUQHG�WR�
IRUHQVLF�SDWKRORJLVWV�GXULQJ�WKH�DXWRSV\�SURFHVV���7KXV��WKH�4X(&K(56�),�06�06�FRPELQDWLRQ�PHWKRG�ZLOO�IDFLOLWDWH�GHWHUPLQDWLRQ�RI�
WKH�FDXVH�RI�GHDWK�DQG�DOORZ�ODZ�HQIRUFHPHQW�WR�VROYH�FDVHV�PRUH�TXLFNO\�

There is a compelling need for the rapid diagnosis of drug poisoning in both forensic and clinical toxicology.  Currently, several 

drug-screening methods are available.  For example, immunoassay techniques such as the Triage®�NLW�DUH�IDYRUHG�LQ�IRUHQVLF�DQG�FOLQLFDO�
WR[LFRORJ\�EHFDXVH�UHVXOWV�DUH�REWDLQHG�LQ�D�VKRUW�WLPH�DQG�VDPSOH�SUHWUHDWPHQW�LV�QRW�UHTXLUHG��KRZHYHU��VXFK�PHWKRGV�FDQ�RQO\�EH�XVHG�
to assay urine samples and can identify the class of drugs present, but not the drug of interest itself.  Furthermore, these methods cannot 

measure all types of drugs and poisons and they have low sensitivity.  Analytical methods such as Liquid Chromatography with Tandem 

0DVV�6SHFWURPHWU\��/&�06�06��DUH�DOVR�FRPPRQO\�XVHG�IRU�GUXJ�VFUHHQLQJ��KRZHYHU��DOWKRXJK�WKHVH�WHFKQLTXHV�KDYH�KLJK�VHQVLWLYLW\�
and selectivity and can detect a wide range of drugs and poisons, they usually require time-consuming sample pretreatment and column 

VHSDUDWLRQ���)URP�WKH�VWDUW�XS�RI�WKH�LQVWUXPHQWV�WR�WKH�UHSRUWLQJ�RI�WKH�UHVXOW��LQFOXGLQJ�DQDO\VLV�RI�WKH�EODQN�VDPSOH��D�SHULRG�RI�PRUH�
WKDQ�WZR�KRXUV�LV�W\SLFDO���:KLOH�PDQ\�VWXGLHV�KDYH�UHSRUWHG�UDSLG�GUXJ�VFUHHQLQJ�PHWKRGV�XVLQJ�/&�06�06��LQ�SUDFWLFH�PRVW�RI�WKHVH�
methods require considerable time from the start-up of the instruments to the reporting of the results.  Additionally, the use of these 

WHFKQLTXHV�LV�VRPHZKDW�GLI¿FXOW�IRU�OHVV�H[SHULHQFHG�DQDO\VWV���7KHUHIRUH��WKH�OLPLWLQJ�IDFWRUV�ZHUH�DGGUHVVHG�E\�GHYHORSLQJ�D�UHOLDEOH�
DQG�VLPSOH�DQDO\WLFDO�WHFKQLTXH�XVLQJ�D�FRPELQDWLRQ�RI�WKH�4X(&K(56�PHWKRG�DQG�DQ�),�06�06�V\VWHP��ZKLFK�UHWXUQV�UHVXOWV�ZLWKLQ�
10 minutes. 

:KROH�EORRG�VDPSOHV�ZHUH�FROOHFWHG�IURP�SUDFWLFDO�IRUHQVLF�FDVHV��1 ����DQG�SUHWUHDWHG�XVLQJ�WKH�4X(&K(56�PHWKRG�1��%ULHÀ\��
0.5mL of whole blood was diluted three-fold with distilled water.  The diluted sample was placed in a plastic tube with 0.5g of the pre-

SDFNHG�H[WUDFWLRQ�NLW�UHDJHQW��D�VWDLQOHVV�VWHHO�EHDG��DQG��P/�RI�DFHWRQLWULOH���7KH�PL[WXUH�ZDV�VKDNHQ�IRU���VHF�DQG�FHQWULIXJHG�IRU��PLQ���
The supernatant was transferred to a 2.0mL centrifuge tube containing the solid-phase extraction sorbent for sample cleanup.  The tube 

ZDV�PL[HG�IRU���VHF�DQG�FHQWULIXJHG�IRU��PLQ���7KH�H[WUDFW�ZDV�DQDO\]HG�E\�ERWK�/&�06�06�DQG�),�06�06��DQDO\VLV�WLPH ���PLQ����
$OO�SURGXFW�LRQ�VSHFWUD�REWDLQHG�E\�),�06�06�ZHUH�DXWRPDWLFDOO\�SURFHVVHG�E\�/LEUDU\�9LHZ™ software, and the results were compared 

ZLWK�WKRVH�RI�WKH�/&�06�06�DQDO\VLV�XVLQJ�'LFH¶V�FRHI¿FLHQW�
7KH�FRPELQDWLRQ�RI�4X(&K(56�DQG�),�06�06�HQDEOHG�FRPSOHWLRQ�RI�WKH�HQWLUH�GUXJ�VFUHHQLQJ�SURFHVV��IURP�WKH�VWDUW�XS�RI�WKH�

LQVWUXPHQWV�WKURXJK�WKH�H[WUDFWLRQ�SURFHVV�DQG�GDWD�DQDO\VLV��ZLWKLQ���PLQ���)RU�DFWXDO�IRUHQVLF�FDVHV��1 �����WKH�TXDOLWDWLYH�UHVXOWV�
URXJKO\�PDWFKHG������FRQFRUGDQFH�UDWH��ZLWK�WKH�UHVXOWV�REWDLQHG�ZLWK�WKH�VWDQGDUG�/&�06�06�WHFKQLTXH���7KH�IDOVH�SRVLWLYH�UDWH�ZLWK�
WKH�FRPELQHG�4X(&K(56�),�06�06�PHWKRG�ZDV������DQG�WKH�IDOVH�QHJDWLYH�UDWH�ZDV��������$OWKRXJK�VRPH�GUXJV�SUHVHQW�DW�ORZ�
FRQFHQWUDWLRQV�ZHUH�QRW�GHWHFWHG�LQ�WKH�DQDO\VLV�RI�IRUHQVLF�FDVHV��WKH�4X(&K(56�),�06�06�PHWKRG�ZDV�DEOH�WR�GHWHFW�D�ZLGH�UDQJH�
of drugs in whole blood in a relatively short time.
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