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(DART®) and a Portable Ion Trap Mass Spectrometer
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$IWHU�DWWHQGLQJ�WKLV�SUHVHQWDWLRQ��DWWHQGHHV�ZLOO�XQGHUVWDQG�KRZ�D�SRUWDEOH�LRQ�WUDS�PDVV�VSHFWURPHWHU�FRXSOHG�ZLWK�'$57® can be 

XVHG�IRU�GH¿QLWLYH�GUXJ�DQDO\VLV�LQ�WKH�¿HOG���$WWHQGHHV�ZLOO�OHDUQ�WKH�FDSDELOLWLHV�RI�WKH�LQVWUXPHQW��LQFOXGLQJ�KRZ�WKH�XVH�RI�PXOWLSOH�
VWDJH�WDQGHP�PDVV�VSHFWURPHWU\��06��FDQ�EH�XVHG�WR�GLIIHUHQWLDWH�FORVHO\�UHODWHG�GUXJV�

7KLV�SUHVHQWDWLRQ�ZLOO�LPSDFW�WKH�IRUHQVLF�VFLHQFH�FRPPXQLW\�E\�GHPRQVWUDWLQJ�WKH�'$57® coupled to a portable ion trap mass 

VSHFWURPHWHU��D�QHZ�WRRO�WKDW�FDQ�SURYLGH�UDSLG��DFFXUDWH�DQDO\VLV�RI�HVWDEOLVKHG�DQG�QHZHU�GHVLJQHU�GUXJV�LQ�WKH�¿HOG�
,GHQWL¿FDWLRQ�DQG�GLIIHUHQWLDWLRQ�RI�WKH�FRQVLVWHQWO\�HYROYLQJ�GHVLJQHU�GUXJV�EHLQJ�HQFRXQWHUHG�E\�ODZ�HQIRUFHPHQW�LV�FKDOOHQJLQJ�

HVWDEOLVKHG�WHFKQLTXHV�LQ�GUXJ�DQDO\VLV���&RORU�WHVWV�KDYH�EHHQ�XVHG�DV�UHOLDEOH�SUHVXPSWLYH�¿HOG�WHVWV�IRU�VRPH�WLPH�EXW�PDQ\�QHZHU�
phenylethylamine derivatives, cathinones, and synthetic cannabinoids yield false negatives when tested with these reagents.  This is a 

SDUWLFXODU�FKDOOHQJH�IRU�ODZ�HQIRUFHPHQW�RI¿FLDOV�ZKR�QHHG�UDSLG�FKDUDFWHUL]DWLRQ�RI�VXEVWDQFHV�SXUFKDVHG�LQ�XQGHUFRYHU�GUXJ�EX\V�
WR�YDOLGDWH� WKDW� WKH�VXEVWDQFH� LV�DFWXDOO\�D�FRQWUROOHG�VXEVWDQFH�� �+DQG�KHOG�5DPDQ�VSHFWURSKRWRPHWHUV�KDYH�EHFRPH�FRPPHUFLDOO\�
DYDLODEOH� WR� DGGUHVV� WKLV� LVVXH� DQG� DUH� D� JRRG� UHSODFHPHQW� IRU� SUHVXPSWLYH� FRORU� WHVWV�� KRZHYHU�� WKH\� DUH� QRW� VSHFL¿F� HQRXJK� IRU�
GH¿QLWLYH�WHVWLQJ���7KH�GHYHORSPHQW�RI�DPELHQW�LRQL]DWLRQ�WHFKQLTXHV�IRU�06��LQFOXGLQJ�'$57®�LRQL]DWLRQ��KDYH�PDGH�LW�IHDVLEOH�WR�
REWDLQ�PDVV�VSHFWUD�GLUHFWO\�IURP�GUXJ�HYLGHQFH���6WHLQHU�DQG�/DUVRQ�YDOLGDWHG�WKH�XVH�RI�'$57®�FRXSOHG�ZLWK�D�WLPH�RI�ÀLJKW�06�IRU�
reliable drug screening in the laboratory.1��)RU�WKH�SXUSRVH�RI�WKLV�UHVHDUFK��'$57®�KDV�EHHQ�FRXSOHG�ZLWK�D�SRUWDEOH�LRQ�WUDS�06�WR�\LHOG�
DQ�LQVWUXPHQW�WKDW�FDQ�EH�XVHG�IRU�GH¿QLWLYH�LGHQWL¿FDWLRQ�RI�GUXJV��ZLWKRXW�VDPSOH�SUHSDUDWLRQ��LQ�WKH�¿HOG��

Initial validation experiments were done in a laboratory setting using pure drug standards.  The IonSense®�'$57® source was 

FRXSOHG�ZLWK�D�0DVV7HFK®�07�([SORUHU����LRQ�WUDS�06��D�VHOI�FRQWDLQHG�LQVWUXPHQW�ZHLJKLQJ����OEV��ZLWK�GLPHQVLRQV�RI���´[��´[��´���
Numerous drug standards were tested using both a compressed cylinder of nitrogen gas and an air compressor as the gas supply for the 

'$57® source.  Using nitrogen as the supply gas, the expected mass spectra and tandem mass spectra were obtained for all drugs tested.  

$LU�FRXOG�EH�XVHG�IRU�DQDO\VLV�RI�PRVW�FRPSRXQGV��KRZHYHU��VRPH�GUXJV��LQFOXGLQJ�PHWKDPSKHWDPLQH��GLG�QRW�\LHOG�VLJQL¿FDQW�VLJQDO�
ZKHQ�DLU�ZDV�XVHG���2]RQH��IRUPHG�IURP�WKH�H[SRVXUH�RI�R[\JHQ�WR�WKH�'$57®�SODVPD��ZDV�GHWHFWHG�DURXQG�WKH�'$57® source when 

WKH�DLU�FRPSUHVVRU�ZDV�XVHG�DV�WKH�VXSSO\���,W�LV�OLNHO\�WKDW�GUXJV�WKDW�DUH�VLJQL¿FDQWO\�UHDFWLYH�ZLWK�R]RQH�ZHUH�QRW�GHWHFWHG�EHFDXVH�RI�
WKHLU�UHDFWLRQ�ZLWK�R]RQH�

After establishing a preliminary library of mass spectra and tandem mass spectra using drug standards, the instrumentation and 

a small canister of compressed nitrogen gas were transported to the Osceola County Sheriff’s evidence room.  The instrument was 

set up in ~15 minutes and was ready to function after vacuum was established (approximately 30 minutes).  Numerous pieces of 

HYLGHQFH� LQFOXGLQJ� D� FDQQDELV� OHDI�� ³.��´� FRFDLQH�� KHURLQ��PHWKDPSKHWDPLQH�� DQ� R[\FRGRQH� WDEOHW�� DQG� DQ� DOSUD]RODP� WDEOHW�ZHUH�
GLUHFWO\�DQDO\]HG��\LHOGLQJ�DFFXUDWH�UHVXOWV�LQ�UHDO�WLPH��

&XUUHQW�ZRUN�LV�IRFXVHG�RQ�VWXG\LQJ�FORVHO\�UHODWHG�FRPSRXQGV�WR�IXOO\�DVVHVV�WKH�VSHFL¿FLW\�RI�WKLV�WHFKQLTXH���7KH�SRUWDEOH�LRQ�
WUDS�LV� ORZHU�UHVROXWLRQ�WKDQ�WKH�WLPH�RI�ÀLJKW�06V�SUHYLRXVO\�XVHG�IRU�GUXJ�DQDO\VLV�ZLWK�'$57® and cannot be used for accurate 

PDVV�DQDO\VLV���$GGLWLRQDOO\��DFFXUDWH�PDVV�DQDO\VLV�FDQQRW�EH�XVHG�WR�GLIIHUHQWLDWH�LVRPHUV��KRZHYHU��LRQ�WUDSV�FDQ�SHUIRUP�PXOWL�VWDJH�
WDQGHP�PDVV�VSHFWURPHWU\�DQG�DOO�WKH�GUXJV�WHVWHG�ZHUH�GLVWLQJXLVKHG�XVLQJ�06��VSHFWUD��H[FHSW�WZR�FORVHO\�UHODWHG�LVRPHUV����$3'%�
DQG���$3'%�� �&XUUHQWO\��06�� VSHFWUD� DUH�EHLQJ� DFTXLUHG� WR�GHWHUPLQH� IXUWKHU� WHVW� WKH� VSHFL¿FLW\�RI� WKLV� LQVWUXPHQWDWLRQ�� �6HYHUDO�
FRPSRXQGV�WKDW�DUH�LVRPHULF�RU�LVREDULF�ZLWK�FRQWUROOHG�VXEVWDQFHV�DQG�DUH�DOVR�H[SHFWHG�WR�\LHOG�VLPLODU�06��VSHFWUD�DUH�EHLQJ�WHVWHG�
WR�VHH�LI�IRU�FRPSRXQGV�ZLWK�LGHQWLFDO�PDVV�VSHFWUD��06��VSHFWUD��DQG�VLPLODU�06��VSHFWUD��WKH�06��VSHFWUD�ZLOO�EH�VXI¿FLHQWO\�XQLTXH�
to differentiate them.
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