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B23 Utilization of Commercial Portable Instruments for Screening Hand Swabs for 
the Presence of Firearms Discharge Residue (FDR):  Validation of Commercial 
IMS and XRF Instruments to Screen for FDR
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$IWHU�DWWHQGLQJ�WKLV�SUHVHQWDWLRQ��DWWHQGHHV�ZLOO�XQGHUVWDQG�WKH�SRWHQWLDO�PHULW�RI�VFUHHQLQJ�IRU�)'5�XVLQJ�FRPPHUFLDOO\�DYDLODEOH�
portable instruments and hand swabs. 

7KLV�SUHVHQWDWLRQ�ZLOO�LPSDFW�WKH�IRUHQVLF�VFLHQFH�FRPPXQLW\�E\�SURYLGLQJ�PHWKRG�YDOLGDWLRQ�UHVXOWV�DQG�¿JXUHV�RI�PHULW�IRU�WKH�
SRUWDEOH�LQVWUXPHQWV�XVHG�WR�VFUHHQ�KDQG�VZDEV�IRU�WKH�SUHVHQFH�RI�)'5�

*XQVKRW�5HVLGXH��*65��DV�WUDGLWLRQDOO\�GH¿QHG�FRQVLVWV�RI�SDUWLFXODWHV�FRQWDLQLQJ�OHDG��DQWLPRQ\��DQG�EDULXP��SULQFLSDOO\��WKDW�DUH�
IRUPHG�IURP�SULPHU�FRPSRQHQWV�WKDW�DUH�YDSRUL]HG�GXULQJ�WKH�¿ULQJ�RI�D�ZHDSRQ���7KH�SULPDU\�DQDO\WLFDO�WHFKQLTXH�XVHG�WR�FKDUDFWHUL]H�
*65�LV�6FDQQLQJ�(OHFWURQ�0LFURVFRS\��6(0��FRXSOHG�WR�;�UD\�VSHFWURVFRS\���:KLOH�FRQFHSWXDOO\�DQG�DQDO\WLFDOO\�VRXQG��WKH�GUDZEDFNV�
WR�WKLV�SURFHGXUH�DUH�NQRZQ�DQG�LQFOXGH�ORVV�GXH�WR�VHFRQGDU\�WUDQVIHU�DQG�WKH�FKDOOHQJH�RI�LQWHUSUHWDWLRQ�RI�UHVXOWV�1-4  Consequently, 
WKH�IRUHQVLF�DQDO\VLV�RI�VDPSOHV�FROOHFWHG�IURP�WKH�VNLQ�RI�SRWHQWLDO�VKRRWHUV�LV�QR�ORQJHU�FRPPRQSODFH�

7KLV�SUDFWLFH�LV�UHJUHWWDEOH�JLYHQ�WKDW�WKH�¿ULQJ�RI�D�ZHDSRQ�\LHOGV�D�ZHDOWK�RI�XVHIXO�SK\VLFDO�DQG�FKHPLFDO�HYLGHQFH���*65�LV�
RQO\� RQH� W\SH� RI� HYLGHQFH� SURGXFHG�ZKHQ� D�ZHDSRQ� LV� GLVFKDUJHG�� RUJDQLF� FRPSRXQGV� DUH� DOVR� SURGXFHG� DQG� HQFRPSDVV� UHVLGXDO�
HQHUJHWLFV�� VWDELOL]HUV� DQG� DGGLWLYHV�� DQG� FRPEXVWLRQ� SURGXFWV�� � 7KLV� FKHPLFDO� UHVLGXH� LV� UHIHUUHG� WR� DV� 2UJDQLF� *XQVKRW� 5HVLGXH�
(OGSR) and has been addressed in recent literature reports.2,5-7  The organic and inorganic components combined are referred to as 
)LUHDUPV�'LVFKDUJH�5HVLGXH��)'5����7KH�IRFXV�RI�WKLV�VWXG\�LV�WKH�GHVFULSWLRQ�RI�WKH�YDOLGDWLRQ�RI�WKUHH�,RQ�0RELOLW\�6SHFWURPHWHUV�
�,06��DQG�RQH�;�5D\�)OXRUHVFHQFH��;5)��VSHFWURPHWHU�WR�VFUHHQ�KDQG�VZDE�VDPSOHV�IRU�SUHVHQFH�RI�)'5���$�VLJQL¿FDQW�HIIRUW�ZDV�
directed toward identifying the ideal swabbing media and protocols that yielded samples compatible with all instruments as well as with 
6FDQQLQJ�(OHFWURQ�0LFURVFRS\�ZLWK�(QHUJ\�'LVSHUVLYH�;�UD\�6SHFWURVFRS\��6(0�('6��IRU�FRQ¿UPDWLRQ�SXUSRVHV��WKHVH�UHVXOWV�ZLOO�EH�
VXPPDUL]HG���2YHUDOO��PXVOLQ�DQG�1RPH[®�VXEVWUDWHV�ZHUH�IRXQG�WR�EH�RSWLPDO�DQG��XVLQJ�KLJK�YDFXXP�6(0��LW�LV�SRVVLEOH�WR�LGHQWLI\�
GSR particulates on these swabs as well.

0HWKRG� YDOLGDWLRQ� IROORZHG� DFFHSWDEOH� LQWHUQDWLRQDO� VWDQGDUGV� �International Organization for Standardization (ISO) and 
6FLHQWL¿F�:RUNLQJ�*URXSV��6:*V���DQG�WKH�UHOHYDQW�¿JXUHV�RI�PHULW�ZLOO�EH�SUHVHQWHG�IRU�HDFK�LQVWUXPHQW�� �,QVWUXPHQWV�ZHUH�XVHG�
in alarm mode (present/absent) with thresholds rigorously determined using signal/noise measurements and determination of limits 
RI�GHWHFWLRQ�IRU�VHYHUDO�RUJDQLF�FRPSRXQGV���5HSHDWDELOLW\��UHSURGXFLELOLW\��UXJJHGQHVV��DQG�UREXVWQHVV�ZHUH�FKDUDFWHUL]HG�DQG�GDLO\�
performance was monitored using control charts.  For the OGSR, diphenylamine, dimethyl phthalate, ethyl centralite, and methyl 
FHQWUDOLWH�ZHUH�WKH�SULPDU\�WDUJHW�FRPSRXQGV�DQG�IRU�;5)��OHDG�ZDV�WKH�IRFXV���6DPSOH�VWDELOLW\�DQG�KROGLQJ�WLPH�GDWD�ZLOO�EH�SUHVHQWHG���
,W�ZDV�GHWHUPLQHG�WKDW�VDPSOHV�VWRUHG�DW�����&�LQ�GDUNQHVV�ZHUH�VWDEOH�IRU�DW�OHDVW�VL[�PRQWKV���%HFDXVH�RQO\�SRUWLRQV�RI�WKH�VZDE�VXUIDFHV�
ZHUH�VXEMHFW�WR�WKHUPDO�GHVRUSWLRQ�IRU�,06�VDPSOH�LQWURGXFWLRQ��VXI¿FLHQW�VDPSOH�UHPDLQHG�IRU�IXUWKHU�DQDO\VLV���5HVXOWV�VKRZHG�WKDW�
RYHUDOO��WKH�EHVW�SHUIRUPDQFH�ZDV�DFKLHYHG�XVLQJ�D�6PLWK¶V�'HWHFWLRQ�6DEUH������SRUWDEOH�,06��WKH�OLPLWDWLRQ�WR�WKLV�LQVWUXPHQW�ZDV�WKH�
LQDELOLW\�WR�DQDO\]H�VDPSOHV�WKDW�LRQL]H�LQ�WKH�QHJDWLYH�PRGH�VXFK�DV�QLWURJO\FHULQ�DQG�RWKHU�FRPSRXQGV�WKDW�\LHOG�D�QLWUDWH�UHVSRQVH�
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