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$IWHU�DWWHQGLQJ�WKLV�SUHVHQWDWLRQ��DWWHQGHHV�ZLOO�EHWWHU�XQGHUVWDQG�WKH�JURZLQJ�¿HOG�RI�PLFURÀXLGLFV�DQG�WKH�GHVLJQ�DQG�GHYHORSPHQW�
WRZDUG�D�QRYHO��LQH[SHQVLYH��DQG�SRUWDEOH�DOWHUQDWLYH�IRU�H[WUDFWLQJ�'1$�IURP�IRUHQVLFDOO\�UHOHYDQW�VDPSOHV�

7KLV�SUHVHQWDWLRQ�ZLOO�LPSDFW�WKH�IRUHQVLF�VFLHQFH�FRPPXQLW\�E\�LQWURGXFLQJ�D�WHFKQLTXH�WKDW�DGDSWV�'1$�H[WUDFWLRQ�WR�D�PLFURÀXLGLF�
SODWIRUP�IRU�WKH�SRWHQWLDO�RI�DQ�LQH[SHQVLYH��RQ�VLWH�'1$�H[WUDFWLRQ�V\VWHP�LQ�UHVRXUFH�OLPLWHG�DUHDV�ZLWK�LQFUHDVHG�VDPSOH�HI¿FLHQF\�
compared to current benchtop methods.

6ROLG�3KDVH�([WUDFWLRQ��63(���D�FULWLFDO�VWHS�LQ�JHQHWLF�DQDO\VLV��UHOLHV�RQ�WKH�ELQGLQJ�RI�'1$�WR�VLOLFD�FRDWHG�SDUWLFOHV�1�'\QDPLF�
63(��G63(��PDQLSXODWHV�VLOLFD�FRDWHG�PDJQHWLF�SDUWLFOHV�GXULQJ�WKH�H[WUDFWLRQ�SURFHVV�WR�HQVXUH�RSWLPL]HG�WUDSSLQJ�DQG�HOXWLRQ�RI�'1$���
$GDSWLQJ�G63(�WR�D�PLFURGHYLFH�HQDEOHV�DGYDQWDJHV�RYHU�EHQFKWRS�PHWKRGV�LQFOXGLQJ���LQFUHDVHG�VDPSOH�HI¿FLHQF\��GHFUHDVHG�UHDJHQW�
volumes, decreased assay cost, a closed system to prevent contamination, and the ability for integration with downstream processing 
via STR or next generation sequencing.

3RO\HVWHU��3H��FDQ�EH�SDWWHUQHG�DQG�ERQGHG�ZLWK�7RQHU��7��WR�FUHDWH�PXOWLOD\HU�PLFURÀXLGLF�3H7�GHYLFHV�IRU�����LQ�����PLQXWHV�2,3  
6XFFHVVIXO�GHPRQVWUDWLRQ�RI�G63(�YLD�SUHVVXUH�GULYHQ�ÀRZ�LQ�UDSLGO\�IDEULFDWHG�3H7�GHYLFHV�KDV�EHHQ�VKRZQ�YLD�PDQXDO�SLSHWWLQJ�2  
5HFHQW�GHYHORSPHQWV�ZLWK�RSHQ�DUFKLWHFWXUH�3H7�GHYLFHV��K\GURSKRELF�YDOYLQJ��DQG�FHQWULIXJDOO\�GULYHQ�ÀXLG�ÀRZ�SURYLGH�DQ�DWWUDFWLYH�
QHZ�SODWIRUP�IRU�DXWRPDWHG�G63(���7KH�SURSRVHG�G63(�V\VWHP�IXQFWLRQV�DW�ORZ�VSLQ�VSHHGV��������USP���LQFRUSRUDWHV�YDOYLQJ�IRU�QRQ�
DTXHRXV�VROXWLRQV��LV�ORZ�FRVW��������SHU�DVVD\���DQG�LV�DPHQDEOH�WR�UDSLG��VLPSOH�IDEULFDWLRQ���)RU�WKH�¿UVW�WLPH��'1$�H[WUDFWLRQ�IURP�
whole blood on a disposable plastic PeT microdevice using an automated, rotationally-driven platform is described.

The proposed PeT microdevice is composed of four layers and is fabricated using laser printer lithography.  The device, when loaded 
ZLWK�G63(�UHDJHQWV�DQG�VDPSOH��FDQ�EH�UXQ�WKURXJK�D�¿YH�VSHHG�ELGLUHFWLRQDO�VSLQ�SURJUDP����WR�a�����USP��RQ�WKH�KRPH�EXLOW�V\VWHP���
%LQGLQJ�RI�VDPSOH�'1$�WR�WKH�SDUWLFOHV�LV�GULYHQ�E\�DQ�$OWHUQDWLQJ�0DJQHWLF�)LHOG��$0)����$�QRYHO�FRPELQDWLRQ�RI�D�K\GURSKRELF�
YDOYH�DQG�EDFNSUHVVXUH�SUHYHQWV�WKH�ZDVK�DQG�HOXWLRQ�EXIIHUV�IURP�HQWHULQJ�WKH�ERXQG�'1$�FKDPEHU���$IWHU�ELQGLQJ��,3$�LV�UHOHDVHG�E\�
FHQWULIXJDO�IRUFH��RYHUFRPLQJ�EDFNSUHVVXUH��DW�a���USP��IROORZHG�E\�D�7(�ZDVK�WKURXJK�K\GURSKRELF�YDOYH�EXUVWV�DW�a���USP���$IWHU�
ZDVKLQJ��WKH�ERXQG�'1$�LV�HOXWHG�DQG�PRELOL]HG�WR�D�VHSDUDWH�HOXWLRQ�FKDPEHU�DW�a�����USP�XVLQJ�³VWRS´�YDOYHV�SRVLWLRQHG�EHORZ�WKH�
PDLQ�'1$�FKDPEHU���$SSUR[LPDWHO\����O�RI�SXUL¿HG�'1$�UHVXOWV�IURP�WKLV�SURFHVV�DQG�LV�DFFHVVLEOH�E\�SXQFWXULQJ�WKH�3RO\�'L0HWK\O�
6LOR[DQH��3'06��FRYHULQJ�WKH�HOXWLRQ�FKDPEHU���7R�GHPRQVWUDWH�WKDW�WKH�VSLQ�V\VWHP�HIIHFWLYHO\�SXUL¿HV�3&5�UHDG\�'1$�IURP���/�RI�
ZKROH�EORRG��WKH�WDUJHW�ȕ�JORELQ�ZDV�VXFFHVVIXOO\�DPSOL¿HG�YLD�PLFURFKLS�HOHFWURSKRUHVLV���,Q�DGGLWLRQ��VDPSOHV�H[WUDFWHG�IURP�)7$® 
FDUGV�ZHUH�VXFFHVVIXOO\�DPSOL¿HG�IRU�675�DQDO\VLV�DQG�ZHUH�VKRZQ�WR�GLVSOD\�IXOO�SUR¿OHV�

The proposed PeT microdevice has the potential to extract forensically-relevant samples when compared to the Qiagen® EZ1® 
LQVWUXPHQW���3UHOLPLQDU\�UHVXOWV�VXJJHVW�WKDW�'1$�H[WUDFWHG�IURP�WKH�PLFURGHYLFH�DQG�WKH�(=�® from buccal swabs were nearly equivalent 
LQ�FRQFHQWUDWLRQ����������QJ��/�DQG���������QJ��/��UHVSHFWLYHO\���)XUWKHUPRUH��IXOO�675�SUR¿OHV�KDYH�EHHQ�REWDLQHG�ZLWK�ERWK�PHWKRGV���
3H7�EDVHG�SHDN�KHLJKWV�ZHUH�������������5HODWLYH�)OXRUHVFHQFH�8QLWV��5)8V��FRPSDUHG�WR�WKH�(=�®�SHDN�KHLJKWV�DW�����������5)8���
&XUUHQW�HIIRUWV�DUH�XQGHUZD\� WR� LQFUHDVH�H[WUDFWLRQ�HI¿FLHQF\�DQG� UHSURGXFLELOLW\�  2YHUDOO�� WKLV� LV� WKH�¿UVW�GHPRQVWUDWLRQ�RI�D�3H7�
microdevice used for chaotrope-driven dSPE on a rotationally-driven platform.  The portable system has the potential to provide a cost-
HIIHFWLYH�DOWHUQDWLYH�WR�FXUUHQW�63(�NLWV�DQG�RQFH�IXOO\�RSWLPL]HG��FDQ�EH�FRXSOHG�WR�RWKHU�SUH��DQG�SRVW�SURFHVVLQJ�'1$�VWHSV�LQFOXGLQJ�
SUHOLPLQDU\�'1$�GHWHFWLRQ�DQG�DPSOL¿FDWLRQ�

7KH�RSLQLRQV�RU�DVVHUWLRQV�FRQWDLQHG�KHUHLQ�DUH�WKH�SULYDWH�YLHZV�RI�WKH�DXWKRUV�DQG�DUH�QRW�WR�EH�FRQVWUXHG�DV�RI¿FLDO�RU�DV�UHÀHFWLQJ�
WKH�YLHZV�RI�WKH�'HSDUWPHQW�RI�WKH�$UP\�RU�WKH�'HSDUWPHQW�RI�'HIHQVH�
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