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$IWHU�DWWHQGLQJ�WKLV�SUHVHQWDWLRQ��DWWHQGHHV�ZLOO�EH�DZDUH�RI�DQ�RQJRLQJ�HIIRUW�WR�GHYHORS�D�KXPDQ�'1$�LGHQWL¿FDWLRQ�V\VWHP�WKDW�
SURYLGHV�D�GLVFULPLQDWRU\�SRZHU�RI�PRUH� WKDQ�����DQG� LV�SHUIRUPHG�RQ�D�FRPPHUFLDOO\�DYDLODEOH�� UDSLG��SRUWDEOH�� DQG� UXJJHGL]HG�
LQVWUXPHQW���$WWHQGHHV�ZLOO�JDLQ�LQVLJKW�LQWR�WKH�UHVHDUFK�DQG�GHYHORSPHQW�RI�WKH�V\VWHP�DQG�WKH�ÀH[LELOLW\�RI�XVLQJ�6LQJOH�1XFOHRWLGH�
3RO\PRUSKLVPV��613V��IRU�'1$�LGHQWL¿FDWLRQ�

This presentation will impact the forensic science community by introducing a system that can be used to develop investigative 

leads through the analysis of biological evidence on-site at crime scenes or areas of interests.  The presented system will also support the 

DSSOLFDELOLW\�RI�613V�WR�IRUHQVLF�'1$�WHFKQRORJLHV�DQG�KXPDQ�LGHQWL¿FDWLRQ�
,Q�UHFHQW�\HDUV��PDMRU�SURJUHVV�KDV�EHHQ�PDGH�WRZDUG�WKH�GHYHORSPHQW�RI�IXOO\�LQWHJUDWHG�UDSLG�'1$�DQDO\VLV�GHYLFHV��KRZHYHU��

PRVW�RI�WKHVH�LQVWUXPHQWV�DUH�QRW�DPHQDEOH�WR�RQ�VLWH�'1$�SURFHVVLQJ�DW�WKH�FULPH�VFHQH�GXH�WR�WKHLU�VL]H���2YHUDOO��WKH�H[LVWLQJ�UDSLG�
'1$�GHYLFHV�DUH�ODUJH�DQG�PRELOH�ODERUDWRULHV�ZRXOG�EH�QHFHVVDU\�WR�WUDQVSRUW�WKH�V\VWHPV�WR�D�FULPH�VFHQH���7R�DGGUHVV�WKH�QHHG�IRU�
D�SRUWDEOH�UDSLG�'1$�DQDO\VLV�V\VWHP��7KH�%RGH�7HFKQRORJ\™�*URXS��,QF��KDV�GHYHORSHG�D�KXPDQ�LGHQWL¿FDWLRQ�613�DVVD\�IRU�XVH�
with the RAZOR®�(;�LQVWUXPHQW�� �7KH�5$=25®�(;�LV�D� OLJKWZHLJKW� UHDO�WLPH� WKHUPDO�F\FOHU� W\SLFDOO\�XVHG�IRU� WKH�GHWHFWLRQ�DQG�
LGHQWL¿FDWLRQ�RI�SDWKRJHQV�DQG�ELRWKUHDW�DJHQWV���&RPPHUFLDOO\�DYDLODEOH�5$=25®�(;�DVVD\V�DUH�SHUIRUPHG�LQ�XQGHU�DQ�KRXU�XVLQJ�D�
UDSLG�H[WUDFWLRQ�PHWKRG�DQG�D�VSHFLDOL]HG�SRXFK�FRQWDLQLQJ�O\RSKLOL]HG�DPSOL¿FDWLRQ�UHDJHQWV���$GGLWLRQDOO\��WKH�GHYLFH�KDV�DQ�RQ�ERDUG�
/LTXLG�&U\VWDO�'LVSOD\��/&'��VFUHHQ�WKDW�GLVSOD\V�WKH�DVVD\�UHVXOWV�LQ�UHDO�WLPH�

To adapt the RAZOR®�(;�LQVWUXPHQW�IRU�KXPDQ�'1$�DQDO\VLV��D�PXOWLSKDVHG�DSSURDFK�ZDV�WDNHQ�IRU�GHYHORSPHQW�RI�D�KXPDQ�
LGHQWL¿FDWLRQ� V\VWHP�� � ���� D� VLPSOH�� UDSLG�� DQG�HI¿FLHQW� H[WUDFWLRQ�PHWKRG�ZDV� FUHDWHG� WKDW� LV� FDSDEOH�RI� O\VLQJ�EORRG�� VHPHQ�� DQG�
HSLWKHOLDO�FHOOV�LQ�OHVV�WKDQ����VHFRQGV������D�FXVWRPL]HG�7DT0DQ® allelic discrimination assay capable of amplifying forensic samples 

ZDV�GHYHORSHG�XVLQJ�613V�WKDW�ZHUH�SUHYLRXVO\�FKDUDFWHUL]HG�IRU�IRUHQVLF�XVH������WZR�DPSOL¿FDWLRQ�FRQWUROV�ZHUH�GHVLJQHG�WR�HVWLPDWH�
WKH�TXDQWLW\�DQG�TXDOLW\�RI�WKH�IRUHQVLF�VDPSOH��DQG������WKH�DPSOL¿FDWLRQ�UHDJHQWV�ZHUH�O\RSKLOL]HG�WR�HQVXUH�WKH�VWDELOLW\�RI�WKH�DVVD\�
at room temperature.  While the assay results can be easily interpreted from the RAZOR®�(;¶V�/&'�VFUHHQ��D�VRIWZDUH�DSSOLFDWLRQ�ZDV�
also developed to provide more accurate data analysis and to allow population statistics to be applied to the sample.  The entire process, 

IURP�FROOHFWLRQ�WR�UHVXOW��KDV�EHHQ�SHUIRUPHG�RQ�PRFN�HYLGHQWLDU\�VDPSOHV�LQ�OHVV�WKDQ����PLQXWHV�
7KH�FXUUHQW�YHUVLRQ�RI�WKH�UDSLG�SRUWDEOH�KXPDQ�LGHQWL¿FDWLRQ�V\VWHP�KDV�JHQHUDWHG�UREXVW�UHVXOWV�ERWK�LQ�WKH�ODERUDWRU\�DQG�LQ�PRFN�

¿HOG�WHVWLQJ���7KH�GLVFULPLQDWRU\�613�DVVD\V�KDYH�EHHQ�WHVWHG�RQ�RYHU�����IRUHQVLFDOO\�UHOHYDQW�VDPSOHV���3ULRU�WR�O\RSKLOL]DWLRQ��LQLWLDO�
wet assay testing examined 25µL of blood (neat and diluted 1:50), semen (neat and diluted 1:50), and saliva (neat and diluted 1:10) 

GHSRVLWHG�RQ�JODVV��SODVWLF��UXVWHG�PHWDO��DGREH�EULFN��UHG�EULFN��FRQFUHWH��FHLOLQJ�WLOH��0')��GXFW�WDSH��SO\ZRRG��FRWWRQ�IDEULF��GHQLP��
DQG�SDSHU���)XOO�613�SUR¿OHV�ZHUH�JHQHUDWHG�IURP��������������DQG�������RI�WKH�QHDW�EORRG��VHPHQ��DQG�VDOLYD�VDPSOHV��UHVSHFWLYHO\���
$V�H[SHFWHG��IHZHU�IXOO�SUR¿OHV�ZHUH�JHQHUDWHG�IURP�WKH�GLOXWHG�ÀXLG�VDPSOHV��ZLWK�D�������VXFFHVV�UDWH�IRU�GLOXWHG�EORRG��D�������
success rate for diluted semen, and a 28.2% success rate for diluted saliva.  Across all sample types, assay success rates were higher for 

VDPSOHV�GHSRVLWHG�RQ�QRQ�SRURXV�VXEVWUDWHV���)ROORZLQJ�O\RSKLOL]DWLRQ�RI�WKH�DVVD\�����PRFN�IRUHQVLF�VDPSOHV�ZHUH�DPSOL¿HG�ZLWK�WKH�
O\RSKLOL]HG�SRXFKHV�RQ�VLWH�DW�PRFN�FULPH�VFHQHV���7KH�PRFN�IRUHQVLF�VDPSOHV�FRQVLVWHG�RI�EORRG��VHPHQ��DQG�VDOLYD������/��GHSRVLWHG�
onto metal, concrete, plastic, and cotton substrates that were exposed to uncontrolled indoor or outdoor conditions for a minimum of 12 

PRQWKV���2I�WKHVH�VDPSOHV������JHQHUDWHG�IXOO�613�SUR¿OHV���$GGLWLRQDO�FRQWUROOHG�ODERUDWRU\�WHVWLQJ�KDV�EHHQ�SHUIRUPHG�WR�H[DPLQH�
WKH� UHSURGXFLELOLW\� DQG� VHQVLWLYLW\�RI� WKH� O\RSKLOL]HG�DVVD\�� �$� IXOO� GHYHORSPHQWDO�YDOLGDWLRQ� LV� DQWLFLSDWHG� WR�GHWHUPLQH� WKH� V\VWHP�
limitations.
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