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A40 Does Aluminum Transfer to Bone When Used as a Packaging Medium?  A Test 
Using X-Ray Fluorescence Spectrometry

Lyniece Lewis, BS*, George Mason University, 4400 University Drive, Fairfax, VA 22030; and Angi M. Christensen, PhD, FBI 
Laboratory, 2501 Investigation Parkway, Quantico, VA 22135

$IWHU�DWWHQGLQJ�WKLV�SUHVHQWDWLRQ��DWWHQGHHV�ZLOO�EH�IDPLOLDU�ZLWK�WKH�XVH�RI�DOXPLQXP�IRLO�DV�D�SDFNDJLQJ�PHGLXP�IRU�IUDJLOH�VNHOHWDO�
PDWHULDO�DQG�XQGHUVWDQG�ZKHWKHU�WKLV�IRUP�RI�SDFNDJLQJ�DIIHFWV�WKH�HOHPHQWDO�SURSHUWLHV�RI�ERQH�

7KLV�SUHVHQWDWLRQ�ZLOO�LPSDFW�WKH�IRUHQVLF�VFLHQFH�FRPPXQLW\�E\�GHWHUPLQLQJ�ZKHWKHU�WKH�XVH�RI�IRLO�WR�SDFNDJH�VNHOHWDO�PDWHULDO�
UHVXOWV�LQ�WKH�WUDQVIHU�RI�DOXPLQXP�WR�ERQH�DQG�E\�TXHVWLRQLQJ�ZKHWKHU�IRLO�VKRXOG�FRQWLQXH�WR�EH�UHFRPPHQGHG�DV�D�SDFNDJLQJ�PHGLXP�
when subsequent elemental analyses may be performed on bones.

6NHOHWDO�HYLGHQFH�UHFRYHUHG�LQ�WKH�¿HOG�LV�W\SLFDOO\�SODFHG�LQWR�D�SDFNDJLQJ�PHGLXP�WR�SUHVHUYH�DQG�WUDQVSRUW�WKH�PDWHULDO�WR�WKH�
PRUJXH�� ODERUDWRU\�� HYLGHQFH� VWRUDJH�� RU� RWKHU� GHVWLQDWLRQ�� � 3UHIHUUHG� SDFNLQJ�PHWKRGV� LQYROYH� FRQVLGHUDWLRQV� IRU� SUHYHQWLQJ� ORVV��
FURVV�FRQWDPLQDWLRQ��RU�GHOHWHULRXV�FKDQJH���0DWHULDOV�VXFK�DV�SDSHU�SURGXFWV��LQFOXGLQJ�SDSHU�EDJV��HQYHORSHV��DQG�FDUGERDUG�ER[HV��
DUH�RIWHQ�UHFRPPHQGHG�IRU�SDFNDJLQJ�VNHOHWDO�PDWHULDO�WR�RIIHU�SURWHFWLRQ�DQG�DOVR�WR�SUHYHQW�PROG�JURZWK��WLVVXH�EUHDNGRZQ��RU�RWKHU�
FKDQJHV�DVVRFLDWHG�ZLWK�FRQ¿QLQJ�WKH�PDWHULDO�ZLWK�PRLVWXUH��

6NHOHWDO�PDWHULDO�WKDW�LV�EXUQHG�RU�KLJKO\�ZHDWKHUHG�LV�RIWHQ�FRQVLGHUDEO\�PRUH�IUDJLOH�DQG�DW�KLJK�ULVN�IRU�IUDJPHQWDWLRQ�GXULQJ�
SDFNDJLQJ�DQG�WUDQVSRUWDWLRQ���2QH�PHWKRG�WKDW�KDV�EHHQ�VXJJHVWHG�WR�VWDELOL]H�DQG�SURWHFW�IUDJLOH�VNHOHWDO�PDWHULDO�LV�WR�FDUHIXOO\�ZUDS�
it in aluminum foil.  This approach offers protection against further fragmentation and also maintains the relative anatomical positioning 

RI�ERQHV�DQG�WHHWK�DW�WKH�WLPH�RI�UHFRYHU\�LQ�WKH�HYHQW�WKDW�IUDJPHQWDWLRQ�GRHV�RFFXU�LQ�WUDQVLW���+RZHYHU��WUDFHV�RI�DOXPLQXP�DUH�NQRZQ�
WR�OHDFK�IURP�IRLO�DQG�RWKHU�DOXPLQXP�SDFNDJLQJ�PDWHULDOV�LQWR�IRRG�SURGXFWV�DQG�LW�LV�FXUUHQWO\�XQNQRZQ�ZKHWKHU�WUDQVIHU�OHDFKLQJ�
of aluminum or other elements to the bone may also occur.  Chemical and elemental analyses are becoming more common in forensic 

DQWKURSRORJLFDO�H[DPLQDWLRQV�DQG�WUDQVIHU�RI�DOXPLQXP�RU�RWKHU�HOHPHQWV�WR�ERQHV�IURP�SDFNDJLQJ�PDWHULDOV��LI�LW�RFFXUV��FRXOG�UHVXOW�
LQ�VNHZHG�HOHPHQWDO�WHVW�UHVXOWV���7KLV�VWXG\�XVHG�;�5D\�)OXRUHVFHQFH��;5)��VSHFWURPHWU\�WR�WHVW�ZKHWKHU�WKH�XVH�RI�DOXPLQXP�IRLO�WR�
SDFNDJH�ERQHV�UHVXOWV�LQ�WKH�WUDQVIHU�RI�DOXPLQXP�IURP�WKH�IRLO�WR�WKH�ERQH��

Twenty-six deer bones were used in this study.  Each bone was burned on one end using a hand-held butane torch, leaving the 

RWKHU�HQG�XQDOWHUHG���3ULRU�WR�SODFLQJ�WKH�ERQHV�LQWR�DOXPLQXP�SDFNDJLQJ��HDFK�HQG�RI�HDFK�ERQH�ZDV�VDPSOHG�WZLFH�XVLQJ�D�KDQG�KHOG�
;5)�GHYLFH�WR�GHWHUPLQH�WKH�EDVHOLQH�HOHPHQWDO�SUR¿OHV���$�VWDQGDUG�����VHFRQG�FROOHFWLRQ�WLPH�ZDV�XVHG�DQG�WKH�GDWD�ZHUH�VDYHG�DV�
WRWDO�SKRWRQ�FRXQWV�LQ�VSUHDG�VKHHWV���2QH�VSHFLPHQ��XVHG�DV�D�FRQWURO��ZDV�SDFNDJHG�LQ�EURZQ�SDSHU�ZLWK�QR�IRLO�DQG�PDLQWDLQHG�DW�
URRP�WHPSHUDWXUH���7KH�UHPDLQLQJ����VSHFLPHQV��LQ�VDPSOH�JURXSV�RI�¿YH��ZHUH�WKHQ�SDFNDJHG�LQ�¿YH�GLIIHUHQW�ZD\V���)LYH�VSHFLPHQV�
ZHUH�SDFNDJHG�LQ�QHZ��ÀDW�IRLO�DQG�VWRUHG�DW�URRP�WHPSHUDWXUH���6LQFH�FUXPSOLQJ�IRLO�GLVUXSWV�ERQGV�DQG�PD\�LQFUHDVH�WKH�OLNHOLKRRG�RI�
DOXPLQXP�WUDQVIHU��¿YH�VSHFLPHQV�ZHUH�SODFHG�LQWR�IRLO�WKDW�KDG�EHHQ�FUXPSOHG�SULRU�WR�XVH��DQG�WKHQ�VWRUHG�DW�URRP�WHPSHUDWXUH���6LQFH�
HOHYDWHG�WHPSHUDWXUHV�PD\�DOVR�LQFUHDVH�WKH�OLNHOLKRRG�RI�DOXPLQXP�WUDQVIHU��¿YH�VSHFLPHQV�LQ�ÀDW�IRLO�DQG�¿YH�VSHFLPHQV�LQ�FUXPSOHG�
IRLO�ZHUH�VWRUHG�LQ�WKH�WUXQN�RI�D�FDU�ZKHUH�WHPSHUDWXUHV�UHDFKHG�XS�WR�����)���)LQDOO\��RQH�JURXS�RI�ERQHV�ZDV�SODFHG�LQ�IRLO��WKHQ�
H[SRVHG�WR�H[FHVVLYH�KHDW�XVLQJ�D�WRUFK���6SHFLPHQV�ZHUH�PDLQWDLQHG�LQ�WKHLU�SDFNDJLQJ�DQG�VWRUHG�IRU�D�SHULRG�RI�VL[�ZHHNV�

$IWHU�VL[�ZHHNV��HDFK�HQG�RI�HDFK�ERQH�ZDV�DJDLQ�WHVWHG�XVLQJ�;5)���3DLUHG�W�WHVWV�RI�HDFK�RI�WKH�¿YH�VDPSOH�JURXSV�EHIRUH�DQG�
DIWHU�VL[�ZHHNV�LQ�WKH�DOXPLQXP�SDFNDJLQJ�ZHUH�XVHG�WR�GHWHUPLQH�ZKHWKHU�WKH�PHDQ�DOXPLQXP�OHYHOV�RI�WKH�ERQH�VXUIDFH�FKDQJHG�DV�
a result of prolonged contact with aluminum foil.  None of the differences in mean aluminum levels for any of the sample groups were 

VLJQL¿FDQW��S!�����IRU�DOO�JURXSV����7KHVH�UHVXOWV�LQGLFDWH�WKDW��HYHQ�ZKHQ�SK\VLFDOO\�FRPSURPLVHG�DOXPLQXP�IRLO�LV�XVHG��DQG�HYHQ�ZKHQ�
IRLO�SDFNDJHG�VSHFLPHQV�DUH�H[SRVHG�WR�YHU\�KLJK�WHPSHUDWXUHV��VLJQL¿FDQW�DOXPLQXP�WUDQVIHU�WR�WKH�ERQH�GRHV�QRW�RFFXU���$OXPLQXP�
IRLO�FDQ�WKHUHIRUH�FRQWLQXH�WR�EH�UHFRPPHQGHG�DQG�XVHG�DV�D�SDFNDJLQJ�PHGLXP�IRU�ERQHV�ZLWKRXW�WKH�ULVN�RI�DIIHFWLQJ�VXEVHTXHQW�
elemental analyses.
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