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With Extremely Limited Amounts of DNA
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$IWHU�DWWHQGLQJ�WKLV�SUHVHQWDWLRQ��DWWHQGHHV�ZLOO�KDYH�OHDUQHG�DERXW�D�V\VWHPDWLF�DSSURDFK�WR�REWDLQLQJ�'1$�6KRUW�7DQGHP�5HSHDW�
�675��SUR¿OHV�IURP�VDPSOHV�ZLWK�YHU\�OLPLWHG�DPRXQWV�RI�'1$���)RUHQVLF�VFLHQFH�SUDFWLWLRQHUV�ZLOO�KDYH�OHDUQHG�DERXW�DQ�RSWLPL]HG�
PHWKRG�IRU�������WKH�FROOHFWLRQ�RI�VPDOO�ELRORJLFDO�VDPSOHV������WKH�H[WUDFWLRQ�RI�'1$�IURP�WKHVH�VDPSOHV������WKH�SXUL¿FDWLRQ�RI�'1$�
IURP�VXFK�VDPSOHV��DQG������WKH�SRVW�3RO\PHUDVH�&KDLQ�5HDFWLRQ��3&5��SXUL¿FDWLRQ�DQG�FRQFHQWUDWLRQ�RI�DPSOLFRQV���7KH�¿QDO�JRDO�RI�
WKLV�VHTXHQFH�RI�WHFKQLTXHV�LV�WR�REWDLQ�'1$�SUR¿OHV�IURP�WKH�VPDOOHVW�SRVVLEOH�IRUHQVLF�VDPSOHV��WKLV�VWXG\�KDV�IXOO\�RSWLPL]HG�WKH�
LQGLYLGXDO�VWHSV�DQG�LQWURGXFHG�D�PHWKRG�WKDW�XWLOL]HV�WKH�HQWLUH�3&5�UHDFWLRQ�IRU�HOHFWURNLQHWLF�LQMHFWLRQ�RQ�&DSLOODU\�(OHFWURSKRUHVLV�
(CE) instrumentation.

This presentation will impact the forensic science community by describing the procedure that can be used to successfully obtain 

'1$�675�SUR¿OHV�IURP�YHU\�FKDOOHQJLQJ�IRUHQVLF�VDPSOHV��VRPHWLPHV�UHIHUUHG�WR�DV�³WRXFK�'1$´�VDPSOHV��OLNH�VLQJOH�¿QJHUSULQWV��
single bullets, and small areas of worn clothing.

)RU� D� YDULHW\� RI� UHDVRQV�� ERWK� OHJDO� DQG� FULPLQDOLVWLF�� IRUHQVLF� SUDFWLFH� LQFUHDVLQJO\� GHPDQGV�'1$�SUR¿OHV� IURP� HYHU�VPDOOHU�
�LQ�WHUPV�RI�'1$�FRQWHQW��VDPSOHV���7KLV�WUHQG�LQFOXGHV�WHVWLQJ�³JXQ�VZDEV�´�VZDEV�IURP�EXOOHWV��¿UHG�DQG�XQ¿UHG���H[SORGHG�ERPE�
SDUWV��LQFOXGLQJ�,PSURYLVHG�([SORVLYH�'HYLFHV��,('V����]LSSHU�SXOOV��GRRU�NQREV��KDPPHU�KDQGOHV��DQG�HYHQ�ODWHQW�ULGJH�LPSUHVVLRQV�
�¿QJHUSULQWV����0DQ\�RI�WKHVH�NLQGV�RI�VDPSOHV�IDLO�WR�SURYLGH�XVHIXO�'1$�SUR¿OHV�XVLQJ�FXUUHQW�PHWKRGV���7KLV�LV�SULPDULO\�GXH�WR�ORVVHV�
RI�ELRORJLFDO�PDWHULDO�GXULQJ�WKH�FROOHFWLRQ��'1$�H[WUDFWLRQ��DQG�SXUL¿FDWLRQ�VWHSV���$QRWKHU�FRQWULEXWLQJ�IDFWRU�LQ�IDLOLQJ�WR�REWDLQ�D�
XVHIXO�'1$�SUR¿OH�LV�WKDW�RQO\�D�IUDFWLRQ��W\SLFDOO\������RI�WKH�PXOWLSOH[�675�3&5�UHDFWLRQ�LV�XVHG�IRU�&(�DQDO\VLV���7KH�SURFHGXUH�
GLVFXVVHG�KHUH�FRUUHFWV�DOO�RI�WKHVH�GH¿FLHQFLHV�

6SHFL¿FDOO\��WKH�SURWRFRO�LQFOXGHV�WKH�IROORZLQJ�PDWHULDOV�DQG�PHWKRGV���/DUJHU�REMHFWV��H�J���DOXPLQXP�FDQV��DQG�DEVRUELQJ�VXUIDFHV�
�H�J���FORWKLQJ��DUH�VZDEEHG�ZLWK�UHJXODU�VL]HG�VZDEV���6PDOO�REMHFWV��H�J���LQGLYLGXDO�¿QJHUSULQWV��EXOOHWV��HWF���DUH�VZDEEHG�ZLWK�XVHU�
SURGXFHG�PLQL�VZDEV�� �0LQL�VZDEV�DUH�PDGH�E\�GHOLEHUDWHO\� WUXQFDWLQJ� WKH� VZDE�KHDG� WR� DSSUR[LPDWHO\�ó�ò�RI� WKH� UHJXODU� FRWWRQ�
swab.  Regular cotton swabs were wet with 50µL and mini-swabs with 10-20µL of collection buffer containing a low concentration 

of detergent.  Following collection, regular swabs were saturated with 70µL and mini-swabs with 40µL of lysis buffer that includes 

GHWHUJHQW�DQG�3URWHLQDVH�.���6ZDEV�ZHUH�LQFXEDWHG�DW���R&�IRU�RQH�KRXU���7KH�O\VDWH�ZDV�FROOHFWHG�E\�FHQWULIXJDWLRQ�LQ�D�VSLQ�EDVNHW�
DQG�ORDGHG�RQWR�D�FROXPQ�¿OOHG�ZLWK�SRO\DPLGH�UHVLQ���'1$�ZDV�SXUL¿HG�RQ�WKH�FROXPQ�DW�������5HODWLYH�&HQWULIXJDO�)RUFH��5&)��IRU�
WZR�PLQXWHV���3XUL¿HG�'1$�ZDV�HLWKHU�DPSOL¿HG�GLUHFWO\�RU�FRQFHQWUDWHG�WKUHH��WR�IRXU�IROG�XQGHU�YDFXXP�FHQWULIXJDWLRQ���)ROORZLQJ�
3&5�DPSOL¿FDWLRQ�XVLQJ�D�FRPPHUFLDO�IRUHQVLF�PXOWLSOH[�NLW��WKH�XVH�RI�DGGLWLRQDO�3&5�F\FOHV�LV�QRW�UHFRPPHQGHG���DQ�$PSOLFRQ5[™ 

NLW�ZDV�XVHG�IRU�SRVW�3&5�SXUL¿FDWLRQ�DQG�FRQFHQWUDWLRQ�RI�WKH�HQWLUH�3&5�UHDFWLRQ��DV�WKLV�IXUWKHU�LQFUHDVHV��E\�XS�WR�DSSUR[LPDWHO\�
���WLPHV��WKH�¿QDO�&(�VLJQDO�

The current study shows that when combined into a complete protocol, this integrated procedure for collection, extraction, 

SXUL¿FDWLRQ��DQG�SRVW�3&5�FOHDQ�XS��FRQFHQWUDWLRQ�VLJQL¿FDQWO\�LQFUHDVHV�WKH�VHQVLWLYLW\�RI�REWDLQLQJ�'1$�SUR¿OHV�IURP�ORZ�WHPSODWH�
�WRXFK�'1$��VDPSOHV���6SHFL¿FDOO\��WKH�OLPLW�RI�GHWHFWLRQ�RI�WKLV�PHWKRG�ZDV�WHVWHG�E\�DSSO\LQJ�SURJUHVVLYHO\�VPDOOHU�DPRXQWV�RI�D�
FRQWURO�'1$�VROXWLRQ�WR�D�QRQ�DEVRUEHQW�VXUIDFH��DOORZLQJ�WKH�GHSRVLWLRQ�WR�GU\��DQG�WKHQ�FROOHFWLQJ�DQG�SURFHVVLQJ�DV�GHVFULEHG���7KHVH�
H[SHULPHQWV�GHPRQVWUDWHG�WKDW�IXOO�SUR¿OHV�����DOOHOHV��FRXOG�EH�UHSURGXFLEO\�REWDLQHG�IURP�DV�OLWWOH�DV�����SJ�RI�VWDUWLQJ�'1$�PDWHULDO�
on a non-absorbent surface.

7HVWLQJ�RI� WKLV�PHWKRG�KDV� FRQWLQXHG�XVLQJ�GHYHORSHG�DQG�XQGHYHORSHG�¿QJHUSULQWV�RQ�D�YDULHW\� VXUIDFHV�� �([DPSOHV�RI� VRPH�
VXFFHVVIXOO\�SUR¿OHG�LWHPV�WKDW�ZLOO�EH�SUHVHQWHG�DUH�������WKUHH�SRRUO\�GHYHORSHG�¿QJHUSULQWV�GHSRVLWHG�RQ�DQ�DOXPLQXP�FDQ�²�IXOO�
SUR¿OH�����DOOHOHV�������D�VLQJOH�ZHOO�GHYHORSHG�¿QJHUSULQW�RQ�D�SODVWLF�VXUIDFH�²����RXW�RI����H[SHFWHG�DOOHOHV��DQG������DQ�XQ¿UHG�EXOOHW��
ORDGHG�LQWR�D�PDJD]LQH��UHWULHYHG��DQG�WHVWHG�²����RXW�RI����H[SHFWHG�DOOHOHV�

7RXFK�'1$��6DPSOH�&ROOHFWLRQ��'1$�3XUL¿FDWLRQ


