
* Presenting Author

Criminalistics Section - 2015

Copyright 2015 by the AAFS. Unless stated otherwise, noncommercial photocopying of editorial published in this periodical is permitted by AAFS. 
Permission to reprint, publish, or otherwise reproduce such material in any form other than photocopying must be obtained by AAFS. 

410

%���� 8VH�RI�5DSLG�'1$�6\VWHPV�LQ�'LVDVWHU�9LFWLP�,GHQWL¿FDWLRQ

6KHLOD�(��'HQQLV��06��2&0(��1HZ�<RUN�&LW\�2I¿FH��'HSW�RI�)RUHQVLF�%LRORJ\������(���WK�6WUHHW��1HZ�<RUN��1<��������<YHWWH�5DGD��
MS*, NYC OCME, Dept of Forensic Biology, 421 E 26th St, New York, NY 10016; Desarae L. Harmon, BS, NYC OCME, Dept of 
Forensic Biology, 421 E 26th Street, New York, NY 10016; Zoran M. Budimlija, MD, PhD, 201 E 69th Street, #9M, New York, NY 10021; 
and Grace L. Axler-DiPerte, PhD, 421 E 26th Street, New York, NY 10306

$IWHU�DWWHQGLQJ�WKLV�SUHVHQWDWLRQ��DWWHQGHHV�ZLOO�XQGHUVWDQG�KRZ�5DSLG�'1$�V\VWHPV�FDQ�EH�LPSOHPHQWHG�IRU�XVH�LQ�GLVDVWHU�YLFWLP�
LGHQWL¿FDWLRQ�

7KLV�SUHVHQWDWLRQ�ZLOO�LPSDFW�WKH�IRUHQVLF�VFLHQFH�FRPPXQLW\�E\�LQIRUPLQJ�DWWHQGHHV�DERXW�KRZ�5DSLG�'1$�V\VWHPV�FDQ�VKRUWHQ�
WKH�WLPH�LW�WDNHV�WR�SURFHVV��FRPSDUH��DQG�LGHQWLI\�YLFWLPV�RI�D�PDVV�IDWDOLW\�LQFLGHQW�

'LVDVWHU�9LFWLP� ,GHQWL¿FDWLRQ� �'9,�� FDQ� EH� D� YHU\�PHWLFXORXV� DQG� OHQJWK\� SURFHVV� GHVSLWH� WKH� QXPEHU� RI� FDVXDOWLHV�� �7KLV� LV�
HVSHFLDOO\�WUXH�LI�'1$�WHVWLQJ�LV�SDUW�RI�WKH�'9,�SURFHVV�DQG�LV�XVHG�WR�DVVLVW�LQ�WKH�LGHQWL¿FDWLRQ�RI�YLFWLPV���3URFHVVLQJ�DQG�DQDO\]LQJ�
'1$�VDPSOHV�IURP�GHFHGHQWV�RU�UHODWLYHV�FDQ�WDNH�VHYHUDO�GD\V���5DSLG�'1$�W\SLQJ�V\VWHPV�HOLPLQDWH�WKLV�ZDLW�E\�XWLOL]LQJ�D�WDEOHWRS��
self-contained, and automated instrument.  Within the past few years, several companies have developed and improved such systems.  
5DSLG�'1$�V\VWHPV�UHGXFH�WKH�WLPH�QHHGHG�WR�SURFHVV�D�'1$�VDPSOH�IURP�GD\V�WR�OHVV�WKDQ�WZR�KRXUV���,Q�FRQWUDVW��WUDGLWLRQDO�PHWKRGV�
RI�'1$�SUR¿OLQJ�IURP�FKHHN�VZDEV�UHTXLUH�XSZDUGV�RI�WHQ�KRXUV�DQG�LQYROYH�PXOWLSOH�ODERUDWRU\�SHUVRQQHO���7KH�FXUUHQWO\�DYDLODEOH�
UDSLG�'1$� V\VWHPV� DOORZ� IRU�'1$� H[WUDFWLRQ�� DPSOL¿FDWLRQ�� VHSDUDWLRQ�� DQG� JHQRW\SLQJ� DQDO\VLV� WR� EH� FRPSOHWHG� LQ� OHVV� WKDQ� ���
PLQXWHV��ZLWKRXW�DQDO\VW�LQWHUYHQWLRQ���7KLV�UHSUHVHQWV�D�VLJQL¿FDQW�VDYLQJV�RI�WLPH�DQG�SHUVRQQHO�RYHU�WUDGLWLRQDO�675�W\SLQJ�PHWKRGV���
$PRQJ� WKH� UDSLG�'1$� LQVWUXPHQWV� WKDW� DUH� DYDLODEOH�� HDFK� JHQHUDWHV� D�'1$�SUR¿OH� LQ� D� VLPLODU�PDQQHU� EXW�ZLWK� YDU\LQJ� VDPSOH�
capacity, run times, and cost.

5DSLG�'1$�V\VWHPV�DUH�SDUWLFXODUO\�SUDFWLFDO�IRU�GLVDVWHU�UHFRYHU\�DQG�LGHQWL¿FDWLRQ���%HVLGHV�EHLQJ�IDVW��WKH�V\VWHPV�DUH�PRELOH��
UXJJHG��DQG�VLPSOH�WR�XVH��ZLWK�DOO�FRQVXPDEOHV�SURYLGHG�LQ�D�GLVSRVDEOH��UHDG\�IRU�XVH�IRUPDW���:LWK�UDSLG�'1$�V\VWHPV�RQ�VLWH�DW�D�
)DPLO\�$VVLVWDQFH�&HQWHU��)$&���'1$�DQDO\VLV�RI�VDPSOHV�FROOHFWHG�IURP�IDPLO\�PHPEHUV�FDQ�EH�SURFHVVHG�DQG�WKH�UHVXOWLQJ�'1$�
SUR¿OHV�DQDO\]HG�LQ�D�IDPLO\�SHGLJUHH�FKDUW�

Concurrently, if disaster recovery is occurring and a mobile morgue is set up, postmortem samples can be collected on-site and 
SURFHVVHG�LPPHGLDWHO\���7UDQVSRUW��VDPSOH�WUDFNLQJ�DW�WKH�ODERUDWRU\��DQG�WKH�UHTXLUHPHQWV�RI�PXOWLSOH�ODERUDWRU\�SHUVRQQHO�DUH�HOLPLQDWHG���
7KH�'1$�WHDP�DW�WKH�PRELOH�PRUJXH�FDQ�FROOHFW�DQG�SURFHVV�VDPSOHV�LPPHGLDWHO\���7KH�SUR¿OHV�JHQHUDWHG�IURP�GHFHGHQWV�DW�WKH�PRELOH�
PRUJXH�DQG�UHODWLYHV�DW�WKH�)$&�FDQ�EH�UHDGLO\�LQSXW�LQWR�D�FXUUHQW�YLFWLP�LGHQWL¿FDWLRQ�SURJUDP�DQG�NLQVKLS�DQDO\VLV�SHUIRUPHG�

7KH�1HZ�<RUN�&LW\�2I¿FH�RI�&KLHI�0HGLFDO�([DPLQHU��1<&�2&0(��'HSDUWPHQW�RI�)RUHQVLF�%LRORJ\�KDV�HYDOXDWHG�WZR�UDSLG�
'1$�V\VWHPV�LQ�RUGHU�WR�HYDOXDWH�WKHLU�DSSOLFDWLRQ�IRU�'9,��WKH�,QWHJHQ;�5DSLG+,7��+XPDQ�,GHQWL¿FDWLRQ�6\VWHP�DQG�*(�+HDOWKFDUH�
/LIH�6FLHQFHV��*(��DQG�1HW%LR�'1$6FDQ��5DSLG�'1$�$QDO\VLV��6\VWHP���,QLWLDO�HYDOXDWLRQV�ZHUH�FRQGXFWHG�DW�WKH�1<&�2&0(�
DQG�WKH�SHUIRUPDQFH�RI�HDFK�LQVWUXPHQW�ZDV�IXUWKHU�HYDOXDWHG�DW�D�IXOO�VFDOH�PDVV�GLVDVWHU�H[HUFLVH���6SHFL¿FDOO\��WKH�5DSLG+,7��DQG�
'1$6FDQ��5DSLG�'1$�V\VWHPV�ZHUH�HYDOXDWHG�RQ�VLWH� DW� WKH�)$&�DQG�'1$�XQLW�RI� WKH�PRELOH�PRUJXH�GXULQJ� WKH�)LIWK�$QQXDO�
5HJLRQDO�0DVV�)DWDOLW\�0DQDJHPHQW��0)0��7UDLQLQJ��ZKLFK�RFFXUUHG�IURP�-XQH���WR����������DW�)RUW�+DPLOWRQ�$UP\�%DVH�LQ�%URRNO\Q��
1<���'XULQJ�WKH�)$&�SRUWLRQ�RI�WKH�H[HUFLVH��UHIHUHQFH�VDPSOHV�ZHUH�FROOHFWHG�IURP�YROXQWHHUV�VLPXODWLQJ�IDPLO\�PHPEHUV�DQG�SURFHVVHG�
RQ�ERWK�LQVWUXPHQWV���'XULQJ�WKH�PRELOH�PRUJXH�SRUWLRQ�RI�WKH�H[HUFLVH��HLJKW�SRVWPRUWHP�PXVFOH�DQG�WZR�SRVWPRUWHP�EORRG�VDPSOHV��
VLPXODWLQJ�UHFRYHUHG�UHPDLQV��ZHUH�SURFHVVHG�DQG�W\SHG�LQ�WKH�'1$�XQLW�RI�WKH�PRELOH�PRUJXH�RQ�ERWK�LQVWUXPHQWV���6DPSOHV�ZHUH�ORDGHG�
LQWR�HLWKHU�WKH�5DSLG+,7��V\VWHP�VDPSOH�FDUWULGJHV�RU�WKH�'1$6FDQ��%LR&KLS6HW��FDVVHWWH��ERWK�XVLQJ�3URPHJD¶V��3RZHU3OH[��
���+6�NLW�RSWLPL]HG�IRU�UDSLG�'1$�DQDO\VLV���7KH�'1$6FDQ��GDWD�ZHUH�DXWRPDWLFDOO\�DQDO\]HG�XVLQJ�1HW%LR¶V�LQWHJUDWHG�VRIWZDUH�
ZLWK�¿[HG�DQDO\VLV�SDUDPHWHUV�� �7KH�5DSLG+,7��GDWD�ZHUH�DXWRPDWLFDOO\�DQDO\]HG�ZLWK�WKH�RQ�ERDUG�6RIW*HQHWLFV��*HQH0DUNHU��
+,'�675�+XPDQ�,GHQWLW\�6RIWZDUH�

7KH�RXWSXW�GDWD�IRU�ERWK�UDSLG�'1$�V\VWHPV�ZHUH�FRPSDUHG�WR�D�UHIHUHQFH�GDWDEDVH�RI�WUDGLWLRQDOO\�W\SHG�675�SUR¿OHV���2XWSXW�GDWD�
ZHUH�DOVR�PDQXDOO\�FRQ¿UPHG�E\�D�'1$�DQDO\VW�DQG�HYDOXDWHG�EDVHG�RQ�DOOHOHV�FDOOHG��SUR¿OH�FRPSOHWHQHVV��DQG�SHDN�KHLJKW�EDODQFH���
See data in Tables 1 and 2 below.

7KH�0)0�H[HUFLVH�KDV�GHPRQVWUDWHG�WKDW�UDSLG�'1$�V\VWHPV�FDQ�EH�XWLOL]HG�LQ�'9,���6DPSOH�SUHSDUDWLRQ�IRU�LQSXW�LQWR�FDVVHWWHV��
respective software analysis parameters, and logistics, as far as instrument transport and chip storage, need to be considered and 
LQFRUSRUDWHG�LQWR�D�VWDQGDUG�RSHUDWLQJ�SURFHGXUH�IRU�UDSLG�'1$�V\VWHP�RSHUDWLRQV�LQ�'9,�

Table 1 — GE/NetBio DNAScan™ DNA Morgue and FAC Results with Promega® PowerPlex® 16 HS Chemistry
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η�ůůĞůĞƐ й��ůůĞůĞƐ

^ĂŵƉůĞ

ZĞĨ͘ �
WƌŽĮůĞ�
�ůůĞůĞƐ �ƵƚŽ �ŽŶĮƌŵĞĚΎΎ �ƵƚŽ �ŽŶĮƌŵĞĚΎΎ

й��ůůĞůĞƐ�
ZĞĐŽǀĞƌĞĚ�
ďǇ��ŶĂůǇƐƚ�
ZĞǀŝĞǁ

'HJUDGHG�
0XVFOH�
Tissue

'� 29 �
 14 0% 48% 48%
'� 26 �
 5 0% 19% 19%
'� 29 �
 0 0% 0% 0%
'� 29 �
 7 0% 24% 24%

)UHVK�0XVFOH�
Tissue

F1 28 �
 11 0% 39% 39%
F2 27 25 26 93% 96% 4%
F4 26 24 24 92% 92% 0%
F5 28 28 28 100% 100% 0%

Bloodstained 
FTA® Card

363 29 �
 0 0% 0% 0%
359 29 �
 26 0% 90% 90%

Buccal 
Swabs

1 29 29 29 100% 100% 0%
2 26 �
 22 0% 85% 85%

Average % Alleles Recovered 26%

� �'1$6FDQ™�6RIWZDUH�ÀDJJHG�DOOHOHV�DV�³15´�RU�QRW�UHOLDEOH��EDVHG�RQ�¿[HG�DQDO\VLV�SDUDPHWHUV�


� �'1$�DQDO\VW�YLVXDOO\�UHYLHZHG�HOHFWURSKHURJUDPV�DQG�FRQ¿UPHG�SHDNV�ODEHOHG�DV�³15´�

7DEOH���²�,QWHJHQ;�5DSLG+,7��+XPDQ�,GHQWL¿FDWLRQ�6\VWHP�'1$�0RUJXH�DQG�)$&�5HVXOWV�ZLWK�3URPHJD��3RZHU3OH[�����+6�
Chemistry
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^ĂŵƉůĞ

ZĞĨ͘ �
WƌŽĮůĞ�
�ůůĞůĞƐ �ƵƚŽ DĂŶƵĂůΎΎ �ƵƚŽ DĂŶƵĂůΎΎ

й��ůůĞůĞƐ�
ZĞĐŽǀĞƌĞĚ�
ďǇ��ŶĂůǇƐƚ�
ZĞǀŝĞǁ

'HJUDGHG�
0XVFOH�
Tissue

'� 29 11 23 38% 79% 41%
'� 26 6 15 23% 58% 35%
'� 29 22 29 76% 100% 24%
'� 29 7 14 24% 48% 24%

Fresh 
0XVFOH�
Tissue

F1 28 19 29 68% 104% 36%
F2 27 �
 17 0% 63% 63%
F4 26 ��
 23 81% 88% 8%
F5 28 �
 20 0% 71% 71%

Bloodstained 
FTA® Card

363 29 29 29 100% 100% 0%
359 29 �
 20 0% 69% 69%

Buccal 
Swabs

1 29 29 29 100% 100% 0%
2 26 26 26 100% 100% 0%

Average % Alleles Recovered 31%

�D�YHU\�KLJK�VLJQDO�SHDN��VDWXUDWHG��UHVXOWHG�LQ�WKH�SULPHU�WULP�VWHS�FXWWLQJ�LQWR�UHDG�UHJLRQ�GXULQJ�DXWR�DQDO\VLV


�0DQXDO� �5DZ�GDWD�UH�DQDO\]HG�LQ�6RIW*HQHWLFV®�*HQH0DUNHU®�+,'�675�+XPDQ�,GHQWLW\�6RIWZDUH�YHUVLRQ�
������E\�D�'1$�DQDO\VW�

0DVV�'LVDVWHU��5DSLG�'1$��'LVDVWHU�9LFWLP�,GHQWL¿FDWLRQ


