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B89 A Study of the Formation, Collection, and Microscopic Trace Material and 
Genetic Makeup of Household Dust Specimens

Nicholas Petraco, MS*, 73 Ireland Place, Amityville, NY 11701; John Ballantyne, PhD, University of Central Florida, Dept of Chemistry, 
4000 Central Florida Boulevard, Orlando, FL 32816-2366; Erin K. Hanson, PhD, PO Box 162367, Orlando, FL 32816; and Katherine 
Farash, BS, University of Central Florida, Forensic Science Graduate Prog, Biochemistry Track, PO Box 162366, Orlando, FL 32826

$IWHU�DWWHQGLQJ�WKLV�SUHVHQWDWLRQ��DWWHQGHHV�ZLOO�UHFRJQL]H�KRZ�W\SLFDO�KRXVHKROG�GXVW�VSHFLPHQV��L�H���GXVW�EXQQLHV��DUH�IRUPHG�DQG�
KRZ�WKH�¿EURXV�FRPSRQHQWV�IRUP�D�FDJH�OLNH�VWUXFWXUH�WKDW�DFWV�DV�D�VQDUH�ZKLFK�LQ�WXUQ�HQWUDSV�DQ�DUUD\�RI�KXPDQ�DQG�DQLPDO�KDLUV��
QDWXUDO�DQG�V\QWKHWLF�¿EHUV��DV�ZHOO�DV�DQ�DVVRUWPHQW�RI�SDUWLFXODWH�PDWHULDOV���$WWHQGHHV�ZLOO�OHDUQ�YDULRXV�WHFKQLTXHV�DQG�VWUDWHJLHV�
for the collection and handling of household dust specimens.  The quantity and quality of all the materials collected in household dust 

bunnies will be presented.

7KLV�SUHVHQWDWLRQ�ZLOO�LPSDFW�WKH�IRUHQVLF�VFLHQFH�FRPPXQLW\�E\�GHPRQVWUDWLQJ�WKH�SUREDWLYH�YDOXH�RI�DQ�XQGHUXWLOL]HG�\HW�H[WUHPHO\�
valuable form of probative physical evidence — household dust.

2YHU�WKH�ODVW�FHQWXU\��FODVVLF�IRUHQVLF�VFLHQFH�DV�GHYHORSHG�DQG�SUDFWLFHG�E\�HDUO\�IRUHQVLF�SLRQHHUV��H�J���'U��(GPRQG�/RFDUG��'U��
+DUU\�6|GHUPDQ��'U��3DXO�/��.LUN��DQG�RWKHUV��KDV�GHPRQVWUDWHG�WKDW�WUDFH�HYLGHQFH�LQ�WKH�IRUP�RI�GXVW�LV�D�YDOXDEOH�VRXUFH�RI�QRQ�
ELDVHG�SUREDWLYH�HYLGHQFH�LQ�FULPLQDO�LQYHVWLJDWLRQV���$V�'U��/RFDUG�DVVHUWV�LQ�KLV�HDUO\�ZULWLQJV��WUDFH�PDWHULDOV�IRXQG�LQ�GXVW�FDQ�EH�
used to identify the individuals involved in a crime, as well as reconstruct the event itself.  In the past few years, several papers have 

been presented which demonstrate that household dust specimens may in fact be unique to a given location.  To date, these studies 

KDYH�IRFXVHG�RQ�GHYHORSLQJ�D�UDSLG��DFFXUDWH��PLFURVFRSLF�PHWKRGRORJ\�IRU�WDEXODWLQJ�WKH�¿EURXV�PDWHULDOV�VXFK�DV�DQLPDO�DQG�KXPDQ�
KDLU�DQG�QDWXUDO�DQG�V\QWKHWLF�¿EHUV��DV�ZHOO�DV�WKH�SDUWLFXODWHV�FRPPRQO\�IRXQG�LQ�KRXVHKROG�GXVW�VSHFLPHQV���7KLV�VWXG\�FRPELQHV�
WKH�GHYHORSHG�PLFURVFRSLF�PHWKRGRORJ\�XVHG�LQ�WKHVH�SULRU�VWXGLHV�ZLWK�QHZ�PHWKRGV�XVHG�WR�H[WUDFW�DQG�DQDO\]H�WKH�KXPDQ�'1$�
present within each household dust specimen.  It is believed that the combination of these different approaches will greatly enhance the 

discriminating power, as well as the probative value, of household dust by enabling one to not only identify a location but to also identify 

its habitual occupant(s).

In this part of the combined study, the structure of household dust specimens, the mechanics of how these specimens formed, and 

simple techniques for their collection were researched.  Simple traps were prepared and the dust specimens were observed as they 

formed over a range of time spans.  The simplest traps were prepared by labeling a pre-cleaned microscope slide, photographing it, and 

SODFLQJ�LW�RQ�WKH�ÀRRU�LQ�WKH�VXEMHFW�ORFDWLRQ���1H[W��VWULSV�RI�*HO�)LOP®�ZHUH�FXW�DQG�DI¿[HG�WR�SUH�FOHDQHG��ODEHOHG�PLFURVFRSH�VOLGHV���
Additional dust traps were prepared by attaching one- to two-inch lengths of Scotch®�%UDQG��0®�'RXEOH�6LGHG�7DSH�WR�SUH�FOHDQHG��
ODEHOHG�PLFURVFRSH�VOLGHV�� �)LQDOO\��GXVW� WUDSV�ZHUH�SUHSDUHG�E\�VWLFNLQJ���PP�GLDPHWHU��GRXEOH�FRDWHG�FDUERQ�WDEV�WR�SUH�FOHDQHG��
labeled microscope slides.

$V�LQ�WKH�FDVH�RI�WKH�VLPSOHVW�GXVW�WUDSV��WKH�GXVW�WUDSV�FRQWDLQLQJ�WKH�DGKHVLYH�PHGLD�ZHUH�SKRWRJUDSKHG�DQG�SODFHG�RQ�WKH�ÀRRU�
in the subject location.  All of the dust traps were allowed to freely collect dust as it settled naturally on their surfaces over a range of 

WLPH�VSDQV���$IWHU�WKH�FROOHFWLRQ�SHULRG��HDFK�VSHFLPHQ�ZDV�UHFRYHUHG�DQG�SDFNDJHG�VHSDUDWHO\���$�QXPEHU�RI�WKH�GXVW�VSHFLPHQV�ZHUH�
H[DPLQHG�PLFURVFRSLFDOO\�DQG� WKHLU�FRQWHQWV� WDEXODWHG�RQ�D�GXVW� WDEXODWLRQ�VKHHW�ZKLOH�RWKHUV�ZHUH�DQDO\]HG�IRU� WKHLU�KXPDQ�'1$�
FRQWHQW���6HOHFW�VSHFLPHQV�KDG�ERWK�WKHLU�WUDFH�PDWHULDO�FRQWHQW�WDEXODWHG�DQG�WKHLU�KXPDQ�'1$�DQDO\]HG���)RU�H[DPSOH��WUDFH�PDWHULDO�
FRQWHQW�WDEXODWLRQ�IRU�VSHFLPHQ�1R���D�OLVWHG�WKH�IROORZLQJ���UHG���EOXH���EODFN���DQG�SLQN�FRORUHG�FRWWRQ�¿EHUV��EOXH�ZRRO�¿EHUV��JUD\�
EODFN�Q\ORQ�¿EHUV��FRORUOHVV�SRO\HVWHU�¿EHUV��UHG�FRORUHG�DFU\OLF�¿EHUV��KXPDQ�VNLQ�FHOOV��VWHOODWH�VKDSHG�SODQW�KDLUV��PDQLOD�FRORUHG�
SDSHU�¿EHUV��DQG�RQH�WLQ\�SLHFH�RI�JUHHQ�YLQ\O�WDSH���)LQDOO\��WKH�GDWD�IURP�ERWK�WKH�PLFURVFRSLF�PHWKRG�DQG�WKH�'1$�DQDO\VLV�ZHUH�
collected, tabulated, and evaluated.

7KH�UHVXOWV�RI�WKLV�FRPELQHG�VWXG\�GHPRQVWUDWH�WKDW�KXPDQ�'1$�RI�VXI¿FLHQW�TXDQWLW\�DQG�TXDOLW\�FDQ�EH�UHFRYHUHG�IURP�KRXVHKROG�
GXVW���7KH�XVH�RI�'1$�SUR¿OHV�LQ�FRPELQDWLRQ�ZLWK�PLFUR�FKHPLFDO�DQDO\VLV�RI�WKH�QRQ�ELRORJLFDO�PDWHULDO�LQ�GXVW�EXQQLHV�VKRXOG�SHUPLW�
DQ�LGHQWL¿FDWLRQ�RI�WKH�URRP�IURP�ZKLFK�WKH�GXVW�RULJLQDWHG�DV�ZHOO�DV�WKH�RFFXSLHU�V��RI�WKH�URRP�

7KLV�SURMHFW�ZDV�VXSSRUWHG�E\�1,-�$ZDUG�1R�������'1�%;�.�����,5%��6%(�����������IXQGHG�E\�WKH�1DWLRQDO�,QVWLWXWH�RI�-XVWLFH��
2I¿FH�RI�-XVWLFH�3URJUDPV��8QLWHG�6WDWHV�'HSDUWPHQW�RI�-XVWLFH���7KH�RSLQLRQV��¿QGLQJV��DQG�FRQFOXVLRQV�RU�UHFRPPHQGDWLRQV�H[SUHVVHG�
LQ�WKLV�SXEOLFDWLRQ�DUH�WKRVH�RI�WKH�DXWKRU�V��DQG�WR�QRW�QHFHVVDULO\�UHÀHFW�WKRVH�RI�WKH�'HSDUWPHQW�RI�-XVWLFH�
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