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B137 Evaluation of a Vacuum-Swab Protocol for Recovering Epithelial Cells From 
Handled Evidentiary Samples

Kevin J. Piccirilli, BS*, 651 Brooke Road, Apt E57, Glenside, PA 19038; Britton L.F. Morin, MSFS, 2300 Stratford Avenue, Willow 
Grove, PA 19090; Jillian C. Fesolovich, MSFS, 2300 Stratford Avenue, Willow Grove, PA 19090; and Heather E. Mazzanti, MSFS, 450 
S Easton Road, Glenside, PA 19038

$IWHU�DWWHQGLQJ� WKLV�SUHVHQWDWLRQ��DWWHQGHHV�ZLOO�EH�DEOH� WR� LPSOHPHQW�D�FRVW�HIIHFWLYH�DQG�HI¿FLHQW�FROOHFWLRQ� WHFKQLTXH� IRU� WKH�
recovery of epithelial cells from handled forensic samples.

7KLV�SUHVHQWDWLRQ�ZLOO�LPSDFW�WKH�IRUHQVLF�VFLHQFH�FRPPXQLW\�E\�LQWURGXFLQJ�DQ�HI¿FLHQW�FROOHFWLRQ�WHFKQLTXH�IRU�WKH�UHFRYHU\�RI�
WRXFK�'1$�IURP�IRUHQVLF�VDPSOHV���7KLV�YDFXXP�VZDE�WHFKQLTXH�FDQ�HDVLO\�EH�LPSOHPHQWHG�LQWR�FXUUHQW�IRUHQVLF�ODERUDWRULHV�ZLWKRXW�
the need of purchasing expensive equipment.

+DQGOHG�HYLGHQFH��VXFK�DV�FORWKLQJ��¿UHDUPV��DQG�WRROV��DUH�IUHTXHQWO\�VXEPLWWHG�WR�IRUHQVLF�ELRORJ\�ODERUDWRULHV�IRU�6KRUW�7DQGHP�
5HSHDW��675��W\SLQJ���7KLV�KDV�UHVXOWHG�LQ�D�JURZLQJ�QHHG�IRU�D�FRVW�HIIHFWLYH�DQG�HI¿FLHQW�FROOHFWLRQ�WHFKQLTXH�IRU�UHFRYHULQJ�ELRORJLFDO�
PDWHULDO�IURP�KDQGOHG�LWHPV�RI�HYLGHQFH���'XH�WR�WKH�OLPLWHG�TXDQWLWLHV�RI�'1$�WKDW�FDQ�EH�OHIW�EHKLQG�RQ�KDQGOHG�REMHFWV��LW�LV�HVVHQWLDO�
that the recovery method employed provides the maximum possible percent recovery of epithelial cells and therefore the greatest chance 

RI�JHQHUDWLQJ�D�TXDOLW\�JHQHWLF�SUR¿OH���&XUUHQW�UHFRYHU\�WHFKQLTXHV�XVHG�WR�FROOHFW�HSLWKHOLDO�FHOOV�LQFOXGH�WKH�GRXEOH�VZDE�PHWKRG��WKH�
tape-lift method, and the scraping method.  On hard, non-porous surfaces, the double-swab technique has been shown to be the most 

HIIHFWLYH���,Q�D�FRPSDULVRQ�XVLQJ�¿OWHU�SDSHU��VLQJOH�VZDE��DQG�GRXEOH�VZDE�WHFKQLTXHV��WKH�GRXEOH�VZDE�WHFKQLTXH�\LHOGHG�WKH�JUHDWHVW�
TXDQWLW\�RI�'1$���7KH�XVH�RI�DGKHVLYH�WDSH�KDV�EHHQ�VKRZQ�WR�EH�WKH�PRVW�HIIHFWLYH�RQ�SRURXV�VDPSOHV��\HW�UHFRYHUHG�RQO\�����RU�OHVV�
RI�WKH�GRQRU¶V�JHQHWLF�SUR¿OH���$Q�DGGLWLRQDO�FROOHFWLRQ�PHWKRG�XVLQJ�D�YDFXXP�DSSDUDWXV�KDV�EHHQ�VKRZQ�WR�SURGXFH�SURPLVLQJ�UHVXOWV�
from porous items of evidence.  This system sprays a buffer onto the surface of an item of evidence while simultaneously suctioning 

IURP�WKH�VXUIDFH��WKXV�FROOHFWLQJ�FHOOXODU�PDWHULDO�LQ�D�ODUJH�YROXPH�RI�EXIIHU��KRZHYHU��WKLV�QHFHVVLWDWHV�WKH�XVH�RI�DQ�DGGLWLRQDO�¿OWUDWLRQ�
VWHS�WR�FROOHFW�FHOOXODU�PDWHULDO�IRU�'1$�H[WUDFWLRQ���7KH�FXUUHQW�VWXG\�HYDOXDWHG�WKHVH�'1$�UHFRYHU\�WHFKQLTXHV�LQ�FRPSDULVRQ�WR�DQ�
alternative vacuum-swab technique to determine the optimum method of collecting epithelial cells from porous substrates.

Buccal cells were collected from a single donor and deposited on fabric at varying concentrations and allowed to dry.  For the 

GRXEOH�VZDE�PHWKRG��D�VZDE�PRLVWHQHG�ZLWK����6RGLXP�'RGHF\O�6XOIDWH��6'6��ZDV�¿UVW�SDVVHG�RYHU�WKH�VXUIDFH�RI�WKH�IDEULF�HQVXULQJ�
maximum contact between the swab and surface.  A second dry swab was then passed over the fabric and combined with the initial 

VZDE� IRU� H[WUDFWLRQ�� � )RU� WKH� WDSH�OLIW�PHWKRG��ZDWHU�VROXEOH� WDSH�ZDV�¿UPO\� SUHVVHG� DJDLQVW� WKH� VXUIDFH� RI� WKH� IDEULF� DQG� GLUHFWO\�
added to tubes for extraction.  For the scrapping method, a scalpel blade was passed over the fabric held at an angle to recover cellular 

material on the surface of the fabric.  The vacuum-swab technique used a sterile glass tube with a cotton plug attached to a rough pump 

YDFXXP�DSSDUDWXV���$OO�VDPSOHV�ZHUH�TXDQWL¿HG�DQG�WKHQ�DPSOL¿HG�DW����SRO\PRUSKLF�ORFL�DQG�DQDO\]HG�XVLQJ�FDSLOODU\�HOHFWURSKRUHVLV���
4XDQWLWDWLYH�YDOXHV�ZHUH�FRPSDUHG�IRU�HDFK�PHWKRG�DQG�UHVXOWLQJ�JHQHWLF�SUR¿OHV�ZHUH�DVVHVVHG�WR�HQVXUH�QR�DOOHOLF�GURS�LQ�RU�VDPSOH�
contamination.

Equal volumes of liquid buccal cell slurry were extracted with samples that had the same volume deposited on fabric prior to 

FROOHFWLRQ���7KLV�ZDV�XVHG�WR�FDOFXODWH�D�WKHRUHWLFDO�'1$�TXDQWLW\�GHSRVLWHG�RQ�WKH�IDEULF�VZDWFKHV�DQG��WKHUHIRUH��WKH�SHUFHQW�UHFRYHU\�
RI� HDFK�FROOHFWLRQ�SURWRFRO�� �6LJQL¿FDQW�GLIIHUHQFHV�ZHUH� IRXQG�DPRQJ� WKH� IRXU�PHWKRGV�RI� UHFRYHU\� �S��������� �7KH�GRXEOH�VZDE�
and scraping methods showed the poorest percent recovery, while the tape-lift and vacuum-swab methods showed the best percent 

UHFRYHU\���$W�HDFK�FRQFHQWUDWLRQ�DVVHVVHG��WKH�WDSH�OLIW�DQG�YDFXXP�VZDE�PHWKRGV�FROOHFWHG�RQ�DYHUDJH�WZR�WR�¿YH�WLPHV�JUHDWHU�'1$�
FRQFHQWUDWLRQV�� UHVSHFWLYHO\�� �$PSOL¿FDWLRQ�UHVXOWV�GHPRQVWUDWHG� WKH�DEVHQFH�RI�FRQWDPLQDWLRQ� LQ�DOO�FDVHV�� �7KLV�GDWD� LOOXVWUDWH� WKDW�
WKH�YDFXXP�VZDE�DQG� WDSH�OLIW�FROOHFWLRQ�SURWRFROV�HPSOR\HG�FDQ�HQKDQFH� WKH�TXDQWLW\�RI� UHFRYHUHG�'1$�IURP�KDQGOHG� LWHPV�DQG��
therefore, are best suited for use in forensic biology laboratories for submitted porous evidence types.
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