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B189 Investigating the Use of Illicit Drug Smoke Aerosol Residues as Recoverable Trace 
Evidence

Julie L. Bitter, PhD*, National Institute of Standards and Technology, 100 Bureau Drive, Mail Stop 8371, Gaithersburg, MD 20852

After attending this presentation, attendees will understand how aerosol residues may provide a valuable form of forensic evidence 

in drug-related cases that is currently unused.

7KLV�SUHVHQWDWLRQ�ZLOO�LPSDFW�WKH�IRUHQVLF�VFLHQFH�FRPPXQLW\�E\�SURYLGLQJ�WKH�¿UVW�UHVXOWV�RI�H[DPLQLQJ�WKLUG�KDQG�VPRNH�DHURVRO�
residues from drug substances other than tobacco cigarettes.  This presentation will add to criminalistics and trace evidence research by 

exploring the potential for expanding the types of drug evidence recovered from scenes when the contraband is not present.

6PRNH�DHURVRO�UHVLGXHV��RU�WKLUG�KDQG�VPRNH��IURP�WREDFFR�FLJDUHWWHV�KDV�EHHQ�KLJKOLJKWHG�LQ�UHFHQW�\HDUV�DV�D�VLOHQW�DQG�VLJQL¿FDQW�
WKUHDW�WR�WKH�KHDOWK�DQG�VDIHW\�RI�LQGRRU�HQYLURQPHQWV���7KHVH�UHVLGXHV�DUH�WKH�UHPQDQWV�RI�VHFRQG�KDQG�VPRNH�WKDW�DUH�GHSRVLWHG�RQWR�
VXUIDFHV�VXFK�DV�FORWKLQJ��FDU�LQWHULRUV��FRXQWHUWRSV��WDEOHV��DQG�FKDLUV���6WXGLHV�KDYH�GHPRQVWUDWHG�WKDW�WKHVH�VPRNH�UHVLGXHV�DQG�WKHLU�
GHJUDGDWLRQ�SURGXFWV�RQ�YDULRXV�LQWHULRU�VXUIDFHV�FDQ�EH�FROOHFWHG�DQG�LGHQWL¿HG�LQ�DUHDV�RI�KDELWXDO�VPRNLQJ���:KHUH�WKHVH�¿QGLQJV�DUH�
HVSHFLDOO\�LPSRUWDQW�IRU�KHDOWK�FRQFHUQV��WKH�VWXGLHV�SHUIRUPHG�ZLWK�QLFRWLQH�DQG�RWKHU�FLJDUHWWH�VPRNH�DONDORLGV�OHQG�WKHPVHOYHV�WR�DQ�
untapped source of trace forensic evidence. 

,Q� WKLV� H[SHULPHQW�� WKUHH� FRPPRQO\� VPRNHG� LOOLFLW� GUXJV�ZHUH� FKRVHQ� DQG� H[DPLQHG� IRU� WKHLU� SRWHQWLDO� DV� UHFRYHUDEOH� VPRNH�
DHURVROV�IURP�LGHDOL]HG�VXUIDFHV���&RFDLQH��KHURLQ��DQG�PHWKDPSKHWDPLQH�ZHUH�PDGH�LQWR�XVHDEOH�VWDQGDUG�VROXWLRQV�DQG�D�NQRZQ�PDVV�
ZDV�GHSRVLWHG�RQWR�D�VXEVWUDWH�DQG�GULHG�IRU����KRXUV���7KHVH�VXEVWUDWHV�ZHUH�KHDWHG�DW�YDULRXV�WHPSHUDWXUHV�WR�YRODWLOL]H�WKH�GUXJ�LQWR�D�
YDSRU�DQG�WKH�UHVXOWLQJ�DHURVRO�ZDV�FROOHFWHG�HLWKHU�SDVVLYHO\�RU�XQGHU�WKH�LQÀXHQFH�RI�VXFWLRQLQJ�DLU�ÀRZ�RQWR�D�VLOLFRQ�ZDIHU�FROOHFWRU�
VXUIDFH���7KH�VL]H�RI�WKH�DHURVRO�SDUWLFOHV�ZDV�LQYHVWLJDWHG�XVLQJ�SDUWLFOH�PHDVXUHPHQW�LQVWUXPHQWV�DQG�WKH�FROOHFWLRQ�VXEVWUDWHV�ZHUH�
DQDO\]HG�YLD�HOHFWURQ�PLFURVFRS\�WR�H[DPLQH�WKH�SK\VLFDO�VWDWH�RI�WKH�DHURVRO�SDUWLFOHV���&KHPLFDO�DQDO\VLV�ZDV�SHUIRUPHG�XVLQJ�KLJK�
SHUIRUPDQFH� OLTXLG� FKURPDWRJUDSK\�� HOHFWURVSUD\� LRQL]DWLRQ�PDVV� VSHFWURPHWU\�� DQG� GLUHFW� DQDO\VLV� LQ� UHDO�WLPH�PDVV� VSHFWURPHWU\�
to investigate the extent of pyrolytic degradation of each drug as a function of temperature.  Experiments were also performed by 

introducing adulterant or substances in combination with the illicit drug to understand how impure street samples may undergo different 

YRODWL]DWLRQ�SURFHVVHV�
3DUWLFOH�VL]H�PHDVXUHPHQWV�VKRZHG�WKDW�JUHDWHU�WKDQ�����RI�WKH�DHURVROV�JHQHUDWHG�ZHUH���P�RU�OHVV�LQ�VL]H�IRU�ERWK�LOOLFLW�DQG�

DGXOWHUDQW�GUXJV�H[DPLQHG���$�WUHQG�WRZDUG�VPDOOHU�SDUWLFOH�VL]HV�ZDV�DOVR�VHHQ�ZLWK�LQFUHDVLQJ�WHPSHUDWXUH��KRZHYHU��D�VOLJKWO\�ODUJHU�
DYHUDJH�VL]H�ZDV�VHHQ�ZKHQ�DQ�LOOLFLW�GUXJ�ZDV�PL[HG�ZLWK�DQ�DGXOWHUDQW���7KH�LQFUHDVH�LQ�WHPSHUDWXUH�DOVR�LQFUHDVHG�WKH�FRQFHQWUDWLRQ�
RI�GHJUDGDWLRQ�SURGXFWV�IRUPHG�IURP�S\URO\VLV�RI�WKH�GUXJV��EHJLQQLQJ�DURXQG�����&�IRU�PRVW�GUXJV�H[DPLQHG�

7KLV�VWXG\�H[DPLQHV�WKH�¿UVW�VWHSV�WRZDUG�WKH�UHFRYHU\�RI�XVHIXO�IRUHQVLF�HYLGHQFH�LQ�GUXJ�UHODWHG�RIIHQVHV�ZLWKRXW�KDYLQJ�WR�KDYH�
D�GUXJ�VDPSOH��RU�HYHQ�YLVLEOH�GUXJ�SDUWLFOHV��SUHVHQW���)XWXUH�ZRUN�ZLOO�H[SDQG�RQ�WKH�FXUUHQW�VWXG\�SHUWDLQLQJ�WR�WKH�LOOLFLW�GUXJV�VWXGLHG�
and various combinations as well as recovery from surfaces encountered in buildings and vehicles and environmental effects.
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