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B126 Transfer of Sperm Cells During the Laundering Process

Alicia Swartz, MS*, AFOSI, 4930 N 31st Street, Bldg 925, Forest Park, GA 30297; Lisa Burgee, MSFS, 901 R.S. Gass Boulevard, 
Nashville, TN 37216; and Elizabeth Richards, PhD, Defense Forensic Science Center, 4930 N 31st Street, Bldg 925, Forest Park, GA 
30297

$IWHU�DWWHQGLQJ�WKLV�SUHVHQWDWLRQ��DWWHQGHHV�ZLOO�XQGHUVWDQG�WKH�SRVVLEOH�WUDQVIHU�RI�VSHUPDWR]RD�IURP�RQH�IDEULF�LWHP�FRQWDLQLQJ�DQ�
original semen stain to another previously unstained fabric item during the laundering process. 

7KLV�SUHVHQWDWLRQ�ZLOO�LPSDFW�WKH�IRUHQVLF�VFLHQFH�FRPPXQLW\�E\�SRWHQWLDOO\�LQÀXHQFLQJ�KRZ�H[DPLQHUV�LQ�D�IRUHQVLFV�ODERUDWRU\�
PLJKW�WUHDW�IXWXUH�FDVHZRUN�DQG�ZKDW�LWHPV�RI�HYLGHQFH�FULPLQDO�LQYHVWLJDWRUV�PLJKW�FROOHFW�LI�WKH�FDVHV�WKH\�HQFRXQWHU�LQYROYH�FORWKLQJ�
items which have been laundered together. 

'XULQJ�D�VH[XDO�DVVDXOW�LQYHVWLJDWLRQ��FORWKLQJ�DQG�EHG�VKHHWV�DUH�RIWHQ�FROOHFWHG�GXH�WR�WKHLU�SRWHQWLDO�HYLGHQWLDU\�YDOXH���6SHUP�
cells recovered on such items may provide insight into the allegation but may also produce challenges when interpreting such results.  

7KH�TXHVWLRQ�WKHQ�EHFRPHV�ZKHWKHU�WKH�¿QGLQJV�ZHUH�IURP�D�GLUHFW�GHSRVLWLRQ��SRWHQWLDOO\�HVWDEOLVKLQJ�VH[XDO�FRQWDFW�EHWZHHQ�VXVSHFW�
victim) or from an unrelated event (transfer in the washing machine).

7KHUH�KDYH�EHHQ�VHYHUDO�VWXGLHV�ZKLFK�KDYH�DGGUHVVHG�WKH�SHUVLVWHQFH�RI�VHPLQDO�ÀXLG�GXULQJ�WKH�ODXQGHULQJ�SURFHVV��KRZHYHU��WKH�
OLWHUDWXUH�LV�VFDUFH�UHJDUGLQJ�WKH�WUDQVIHU�RI�VSHUPDWR]RD�EHWZHHQ�LWHPV�GXULQJ�WKH�ODXQGHULQJ�SURFHVV���%HWZHHQ�WKH�SXEOLVKHG�SDSHUV�
VSHFL¿FDOO\�DGGUHVVLQJ�WUDQVIHU��WKHUH�DUH�FRQÀLFWLQJ�UHSRUWV�RQ�ZKHWKHU�RU�QRW�WUDQVIHU�RFFXUV�

7KLV�SURMHFW�ZDV�GHVLJQHG�DV�DQ� LQLWLDO� VWXG\� WR�DVVHVV� WKH� WUDQVIHU�RI� VSHUP�GXULQJ� WKH� ODXQGHULQJ�SURFHVV�� �6HPLQDO�ÀXLG�ZDV�
REWDLQHG�IURP�D�IHUWLOLW\�FOLQLF�DQG�DQRQ\PRXV�GRQRUV���$�WRWDO�RI����FROG�ZDWHU�����&��ZDVKHV�ZHUH�FRQGXFWHG�XVLQJ�WKH�VDPH�WRS�
ORDGLQJ�0D\WDJ®�3HUIRUPD�ZDVKHU���(DFK�ZDVK�F\FOH�ZDV�FRPSOHWHG�XVLQJ�D�³PLQL´�ZDWHU�ORDG�DQG�VHW�WR�WKH�³QRUPDO´�ZDVK�F\FOH���
Two types of detergents were tested, Liquid Tide® (phosphate) and Seventh Generation™�'HWHUJHQW�3RGV��SKRVSKDWH�IUHH����7KHQ��P/�
RI�VHPHQ�ZDV�GHSRVLWHG�RQWR�WKUHH�W\SHV�RI�³VRXUFH´��VWDLQHG��IDEULFV��������FRWWRQ�SDQWLHV�������FRWWRQ�WRZHOV��DQG�����FRWWRQ�����
SRO\HVWHU�EHG�VKHHWV�� �(DFK�RI�WKH����ZDVK�F\FOHV�FRQWDLQHG�RQH�³VRXUFH´�LWHP�DQG�WKUHH�HTXDO�VL]H�³UHFHLYLQJ´��XQVWDLQHG��IDEULFV���
+DOI�RI�WKH�VWDLQHG�³VRXUFH´�IDEULFV�ZHUH�DLU�GULHG�IRU����KRXUV�SULRU�WR�ZDVKLQJ�DQG�KDOI�ZHUH�DOORZHG�WR�DLU�GU\�IRU�VHYHQ�GD\V���$IWHU�
washing, all fabrics were air dried.

(DFK�³VRXUFH´�DQG�³UHFHLYLQJ´�LWHP�ZDV�H[DPLQHG�YLVXDOO\�ZLWK�DQ�$OWHUQDWH�/LJKW�6RXUFH��$/6����(DFK�LWHP�ZDV�WKHQ�WHVWHG�IRU�
acid phosphatase using AP Reagent solution and for the presence of the p30 protein using Seratec® PSA cards.  Cuttings from each item 

were treated and extracted onto a microscope slide, dried, and stained using the Christmas Tree dyes, and examined microscopically.

7ZHQW\�RQH�RXW�RI����³VRXUFH´�IDEULFV�WHVWHG�SRVLWLYH�IRU�DFLG�SKRVSKDWDVH�DQG����RXW�RI����³VRXUFH´�IDEULFV�WHVWHG�SRVLWLYH�IRU�S���
SURWHLQ���)LIWHHQ�RXW�RI����³VRXUFH´�LWHPV�KDG�YLVXDO�ÀXRUHVFHQW�VWDLQV�XQGHU�DQ�$/6���1RQH�RI�WKH�³UHFHLYLQJ´�IDEULF�LWHPV�ÀXRUHVFHG�
XQGHU�WKH�$/6�DQG�QRQH�WHVWHG�SRVLWLYH�IRU�$3�RU�S���SURWHLQ���)RU�WKH�³UHFHLYLQJ´�LWHPV�DLU�GULHG�IRU����KRXUV�SULRU�WR�ZDVKLQJ�ZLWK�
D�³VRXUFH´�LWHP�����ZHUH�QHJDWLYH�IRU�VSHUP�ZKLOH�WKH�UHPDLQLQJ����KDG�VSHUP�FRXQWV�UDQJLQJ�IURP���WR������ZLWK�DQ�DYHUDJH�RI�����
VSHUP�LWHP���)RU�WKH�³UHFHLYLQJ´�LWHPV�DLU�GULHG�IRU�VHYHQ�GD\V�SULRU�WR�ZDVKLQJ�ZLWK�D�³VRXUFH´�LWHP�����ZHUH�QHJDWLYH�IRU�VSHUP�ZKLOH�
the remaining 25 had sperm counts ranging from 1 to 31, with an average of 5.6 sperm/item.

&XWWLQJV�IURP�HDFK�³VRXUFH´�DQG�³UHFHLYLQJ´�LWHP�ZHUH�WHVWHG�IRU�'1$�XVLQJ�SRO\PHUDVH�FKDLQ�UHDFWLRQ�WHFKQLTXHV���7ZHQW\�WZR�
RXW�RI����³VRXUFH´�LWHPV�SURYLGHG�IXOO�SUR¿OHV�FRQVLVWHQW�ZLWK�WKH�GRQRUV���2QH�³UHFHLYLQJ´�VKHHW�DQG�WZR�³UHFHLYLQJ´�WRZHOV�SURYLGHG�
IXOO�SUR¿OHV�FRQVLVWHQW�ZLWK� WKH�GRQRUV�� �7KUHH�³UHFHLYLQJ´�VKHHWV�� HLJKW�³UHFHLYLQJ´�SDQWLHV�� DQG� WKUHH�³UHFHLYLQJ´� WRZHOV�SURYLGHG�
LQIRUPDWLRQ�DW�D�PLQLPXP�RI�VL[�ORFL��SURYLGLQJ�SDUWLDO�SUR¿OHV�LQ�ZKLFK�WKH�GRQRUV�FRXOG�QRW�EH�H[FOXGHG���$OO�VDPSOHV�ZHUH�H[WUDFWHG�
using a QIAGEN® EZ1®�DQG�TXDQWL¿HG�XVLQJ�3OH[RU®�+<�RQ�DQ�$%�����®.  Following the quantitation results, all of the samples were 

DPSOL¿HG�XVLQJ�,GHQWL¿OHU® on an AB 9700®, and capillary electrophoresis was performed using an AB 3130xl.
,Q�WKLV�VWXG\��VSHUP�KHDGV�ZHUH�YLVXDOL]HG�RQ�WKH�³UHFHLYLQJ´�LWHPV��GHPRQVWUDWLQJ�WKDW�WUDQVIHU�RI�VSHUPDWR]RD�GXULQJ�WKH�ODXQGHULQJ�

SURFHVV�FDQ�RFFXU���7KLV�LV�LPSRUWDQW�LQIRUPDWLRQ�WR�EH�DZDUH�RI�IRU�LQYHVWLJDWRUV�DQG�ODERUDWRU\�VFLHQWLVWV���$GGLWLRQDO�ZRUN�LV�QHHGHG�WR�
GHYHORS�HQKDQFHG�HYLGHQFH�FROOHFWLRQ�JXLGHOLQHV���7KH�UHVXOWV�RI�IXWXUH�WHVWLQJ�ZLOO�KHOS�GH¿QH�ODERUDWRU\�VDPSOLQJ�SURWRFROV�DQG�GDWD�
interpretation procedures.
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