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B161 Odorant Measurements and New Materials for Canine Training

William A. MacCrehan, PhD*, Stop 8392, Gaithersburg, MD 20899; Matthew E. Staymates, MS, National Institute of Standards and 
Technology, 100 Bureau Drive, Mail Stop 8371, Gaithersburg, MD 20899; Stephanie Moore, MFS, Department of Forensic Sciences, 
2036 H Street, NW, Washington, DC 20052; and Michele Schantz, PhD, NIST, Stop 8392, Gaithersburg, MD 20899

7KH�JRDO�RI�WKLV�SUHVHQWDWLRQ�LV�WR�EULQJ�VFLHQWL¿F�ULJRU�WR�FDQLQH�WUDLQLQJ�WKURXJK�PHDVXUHPHQWV�DQG�WUDLQLQJ�DLG�PDWHULDOV�
This presentation will impact the forensic science community by explaining how training aid materials were devised that provide 

WKH�VFHQW�SUR¿OH�RI�UHDO�H[SORVLYHV�DQG�KRZ�WKLV�PD\�LPSURYH�FRXUW�DFFHSWDQFH�RI�IRUHQVLF�ZRUNLQJ�GRJ�HYLGHQFH�
Canines achieve very high sensitivity for detecting military and improvised explosives using the volatile signatures of these 

PDWHULDOV���6ROLG�3KDVH�0LFURH[WUDFWLRQ��630(��FRXSOHG�ZLWK�WHFKQLTXHV�VXFK�DV�*DV�&KURPDWRJUDSK\�0DVV�6SHFWURPHWU\��*&�06��
LV�W\SLFDOO\�XVHG�IRU�DQDO\VLV�RI�VXFK�YDSRU�SUR¿OHV��KRZHYHU��630(�*&�06�PHDVXUHPHQWV�VXIIHU�IURP�LUUHSURGXFLELOLW\�DV�D�UHVXOW�
RI�¿EHU�WR�¿EHU�DEVRUSWLYH�GLIIHUHQFHV�DV�ZHOO�DV�GULIW�LQ�WKH�DEVRUSWLYH�FDSDFLW\�DQG�06�GHWHFWRU�UHVSRQVH���7KLV�OLPLWV�WKH�SRWHQWLDO�
WR� FKDUDFWHUL]H�HTXLWDEO\� WKH�YDSRU�SUR¿OH�RI�GLIIHUHQW� VDPSOHV�RU�PRQLWRU� WKH�YDSRU�WLPH�SUR¿OH�RI� D�JLYHQ� VDPSOH�� �7KH�1DWLRQDO�
,QVWLWXWH�RI�6WDQGDUGV�DQG�7HFKQRORJ\��1,67��KDV�LQWURGXFHG�DQ�DSSURDFK�WKDW�SHUPLWV�WKH�UHOLDEOH�FKDUDFWHUL]DWLRQ�RI�WKH�YDSRU�SUR¿OH�
RI�D�VDPSOH�UHODWLYH�WR�WKH�VDWXUDWHG�KHDGVSDFH�RI�WKH�WDUJHW�DQDO\WH���7R�DFKLHYH�UHSURGXFLELOLW\��WKH�630(�¿EHU�ZLOO�¿UVW�VDPSOH�IURP�
DQ�³LQWHUQDO�VWDQGDUG´�DQG�WKHQ�VDPSOH�WKH�WHVW�RU�FDOLEUDQW�VDPSOH���7KLV�DSSURDFK��6ROLG�3KDVH�0LFURH[WUDFWLRQ�([WHUQDOO\�6DPSOHG�
,QWHUQDO�6WDQGDUG��630(�(6,6��� LPSURYHV�WKH�UHSURGXFLELOLW\�RI�630(�*&�06�E\�PRUH�WKDQ�DQ�RUGHU�RI�PDJQLWXGH�1� �630(�(6,6�
KDV�EHHQ�DSSOLHG�GHWHUPLQH�WKH�YDSRU�WLPH�SUR¿OH�RI�D�QXPEHU�RI�H[SORVLYHV��YRODWLOH�FRPSRQHQWV�LQ�H[SORVLYHV�IRUPXODWLRQV��DQG�DV�D�
screening tool for the development of training aid materials for canine detection.2 
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$�SDUWLFXODUO\�SURPLVLQJ�DSSURDFK�WR�WUDLQLQJ�DLG�IDEULFDWLRQ�LV�³LQIXVLQJ´�WKH�YRODWLOH�FRPSRQHQWV�RI�H[SORVLYHV�LQWR�D�SRO\PHU�
PDWUL[��3RO\GLPHWK\OVLOR[DQH��3'06�����7KLV�DSSURDFK�SURYLGHV�D�UHOLDEOH�YDSRU�UHOHDVH�DQG�UHQGHUV�H[SORVLYHV�LQHUW���,QIXVLRQ�DQG�
vapor release were tested for Triacetone Triperoxide (TATP) (an improvised explosive), 2-ethylhexanol (a plastic explosives odorant), 
DQG�����GLQLWURWROXHQH��'17���WKH�YRODWLOH�RGRUDQW�LQ�717����7KH�UHVXOWV�IRU�D�VLPXODWHG�WUDLQLQJ�DLG�IRU�'17�LV�VKRZQ�LQ�WKH�¿JXUH���
$IWHU�D�VKRUW�LQGXFWLRQ�SHULRG��FRQVWDQW�UHOHDVH�RI�WKH�'17�IURP�WKH�LQIXVHG�3'06��SLQN�WUDFH��ZDV�GHPRQVWUDWHG�RYHU����KRXUV�XVLQJ�
WKH�630(�(6,6�WHFKQLTXH�E\�WKH�FRQVLVWHQF\�RI�WKH�$�(�UDWLR��

,QIXVLQJ�WKH�RGRUV�RI�7$73��&RPSRVLWLRQ�&����DQG�6HPWH[�LQWR�3'06�LV�DOVR�SURYLGLQJ�SURPLVLQJ�UHVXOWV�IRU�FDQLQH�GHWHFWLRQ���
%RPE�GRJV�WUDLQHG�RQ�WKHVH�H[SORVLYHV�DOHUW�����WR������RI�WKH�WLPH�ZKHQ�SUHVHQWHG�ZLWK�WKH�LQIXVHG�3'06�VLPXODQWV�

The design of the training aid container using a novel simulated canine nose has also been evaluated.  This anatomically-correct 
QRVH�³VQLIIV´�ZLWK�WKH�NQRZQ�YHORFLWLHV�RI�ODUJH�GRJV���$�PHDQV�RI�FDSWXULQJ�DQG�DQDO\]LQJ�WKH�FROOHFWHG�RGRUDQW�LV�DOVR�LQFRUSRUDWHG�LQWR�
the system, permitting a quantitative measure of the performance of the training aid design.

7KH�'HSDUWPHQW�RI�+RPHODQG�6HFXULW\�6FLHQFH�DQG�7HFKQRORJ\�'LUHFWRUDWH�IXQGHG�WKH�SURGXFWLRQ�RI�WKH�ZRUN�SUHVHQWHG�LQ�WKLV�
PDWHULDO�XQGHU�+6+430����;�������ZLWK�WKH�1DWLRQDO�,QVWLWXWH�RI�6WDQGDUGV�DQG�7HFKQRORJ\�
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