
* Presenting Author

Criminalistics Section - 2015

Copyright 2015 by the AAFS. Unless stated otherwise, noncommercial photocopying of editorial published in this periodical is permitted by AAFS. 
Permission to reprint, publish, or otherwise reproduce such material in any form other than photocopying must be obtained by AAFS. 

417

B148 The Investigation of Potential Mechanisms for the Formation of Postmortem 
Hair Root Bands:  A Detailed Microscopical and Ultrastructural Analysis
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Investigation Parkway, Quantico, VA 22135; Adam H. Richard, MA, FBI Laboratory, 2501 Investigation Parkway, Quantico, VA 
22135; Hilda S. Castillo, PhD, 4401 Roland Avenue, Unit 107, Baltimore, MD 21210; Stephen D. Shaw, MS, FBI Laboratory, 2501 
Investigation Parkway, Quantico, VA 22135; Ernest J. Drummond, MS, 1220 Blair Mill Road, Apt 209, Silver Spring, MD 20910; and 
Joseph Donfack, PhD, 2501 Investigation Parkway, Quantico, VA 22135

After attending this presentation, atttendees will better understand the microscopical and ultrastructural changes associated with hair 
GLVSOD\LQJ�D�3RVWPRUWHP�5RRW�%DQG��305%��

This presentation will impact the forensic science community by explaining how this research investigates potential mechanisms for 
WKH�IRUPDWLRQ�RI�305%V���7KHVH�UHVXOWV�PD\�KHOS�HVWDEOLVK�D�PRUH�VFLHQWL¿FDOO\�ULJRURXV�IUDPHZRUN�LQ�ZKLFK�WR�GLVFULPLQDWH�EHWZHHQ�
KDLU�ZLWK�305%V�DQG�DQWHPRUWHP�KDLU�ZLWK�VLPLODU�PLFURVFRSLF�FKDUDFWHULVWLFV�

$�305%�LV�D�GLVWLQFW�PLFURVFRSLF�IHDWXUH� WKDW�RFFXUV� LQ� WKH�SUH�NHUDWLQ�UHJLRQ�RI�DQDJHQ�DQG�HDUO\�FDWDJHQ�KDLUV�GHULYHG�IURP�
deceased individuals.1,2��7KH�DSSHDUDQFH�RI�WKLV�GDUN�EDQG�KDV�EHHQ�VKRZQ�WR�EH�WKH�UHVXOW�RI�GLIIXVH�OLJKW�VFDWWHU�DW�WKH�LQWHUIDFH�EHWZHHQ�
WKH�FHOOV�RI�WKH�KDLU�VKDIW�DQG�ODUJH�HORQJDWHG�JDV�¿OOHG�YRLG�VSDFHV�1  The presence of these void spaces is the underlying basis for the 
REVHUYHG�305%��

7KH�UHFRJQLWLRQ�RI�URRW�EDQGLQJ�LQ�KDLU�HYLGHQFH�FDQ�SRWHQWLDOO\�SURYLGH�YDOXDEOH�LQIRUPDWLRQ�FRQFHUQLQJ�FULPH�VFHQH�UHFRQVWUXFWLRQV��
KRZHYHU��LQWHUSUHWDWLRQV�RI�305%V�KDYH�UHFHQWO\�EHHQ�FKDOOHQJHG�LQ�WZR�KLJK�SUR¿OH�FULPLQDO�FRXUW�FDVHV�3,4  One of the underlying 
LVVXHV�XVHG� WR�TXHVWLRQ� WKH�YDOLGLW\�RI� LQWHUSUHWLQJ�KDLUV�GLVSOD\LQJ�305%V�LV� WKDW� WKH�PHFKDQLVP�RI�EDQG�IRUPDWLRQ� LV�QRW�NQRZQ���
7R� KHOS� VKHG� OLJKW� RQ� WKLV� LVVXH�� VHYHUDO� UHFHQW� VWXGLHV� KDYH� LQYHVWLJDWHG� WKH� SRWHQWLDO� WR� SURGXFH� WKH� FKDUDFWHULVWLFV� RI� 305%V� LQ�
antemortem head hairs through various environmental conditions.5-8��7ZR�RI�WKHVH�VWXGLHV�UHSRUW�WKDW�VRPH�FKDUDFWHULVWLFV�RI�305%V�
FDQ�EH�UHSURGXFHG�E\�HQYLURQPHQWDO�IDFWRUV��LW�LV�FDXWLRQHG�WKDW�LQH[SHULHQFHG�KDLU�H[DPLQHUV�PD\�IDOVHO\�LGHQWLI\�DQ�HQYLURQPHQWDOO\�
GHJUDGHG�KDLU�DV�D�KDLU�GLVSOD\LQJ�D�WUXH�305%�6,7

7KH�JRDO�RI�WKLV�UHVHDUFK�LV�WR�LQYHVWLJDWH�WKH�SRWHQWLDO�PHFKDQLVP�IRU�WKH�IRUPDWLRQ�RI�305%V���$�EHWWHU�XQGHUVWDQGLQJ�RI�WKLV�
PHFKDQLVP�LV�HVVHQWLDO�WR�HVWDEOLVK�D�PRUH�VFLHQWL¿FDOO\�ULJRURXV�IUDPHZRUN�LQ�ZKLFK�WR�GLVFULPLQDWH�EHWZHHQ�KDLUV�ZLWK�305%V�DQG�
antemortem hairs with similar microscopic characteristics.  In this study, detailed observations were made using high-resolution images 
RI�XOWUDPLFURWRPH�VHFWLRQV�RI�KHDG�KDLUV�ZLWK�NQRZQ�305%V���0LFURVFRSLFDO�DQDO\VLV�RI�WKH�EDQGHG�UHJLRQV�LQGLFDWH�WKDW�WKH�DSSHDUDQFH�
RI�WKH�305%�LV�GXH�WR�WKH�GHJUDGDWLRQ�RI�WKH�FKHPLFDOO\�DQG�PHFKDQLFDOO\�ODELOH��QRQ�NHUDWLQ�,QWHUPDFUR¿EULOODU�0DWUL[��,00��LQ�WKH�
SUH�NHUDWLQ�UHJLRQ�RI�DQDJHQ�KDLUV���,Q�DGGLWLRQ��305%�IRUPDWLRQ�LV�FRQ¿QHG�WR�WKH�FRUWH[�UHJLRQ�RI�WKH�KDLU�VKDIW��WKHUH�LV�QR�REVHUYDEOH�
GDPDJH�WR�WKH�OD\HUV�RI�WKH�FXWLFOH�HYHQ�DW�a������[�PDJQL¿FDWLRQ�

,Q�DQ�DWWHPSW�WR�IXUWKHU�LQYHVWLJDWH�SRWHQWLDO�PHFKDQLVPV�RI�305%�IRUPDWLRQ��DQWHPRUWHP�DQDJHQ�KHDG�KDLUV�ZHUH�VXEMHFWHG�WR�
VHYHUDO�FRQGLWLRQV��H�J���S+�VHULHV��SURWHDVH�GLJHVWLRQV��EXIIHU�VROXWLRQV��WKDW�PD\�DIIHFW�WKH�,00���7KH�UHVXOWV�IURP�WKHVH�in vitro studies 
LQGLFDWH�WKDW�VRPH�PLFURVFRSLF�FKDUDFWHULVWLFV�RI�305%V�FDQ�EH�UHSOLFDWHG���7KLV�LV�PRVW�UHDGLO\�GHPRQVWUDWHG�ZKHQ�DQDJHQ�KDLUV�DUH�
VXEMHFWHG�WR�VOLJKWO\�DONDOLQH��S+������DTXHRXV�DPPRQLXP�VDOW�VROXWLRQV���7KH�EDQGLQJ�WKDW�IRUPV�LQ�WKHVH�KDLUV�DSSHDUV��DW�ERWK�WKH�
OLJKW�PLFURVFRSH�DQG�VFDQQLQJ�HOHFWURQ�PLFURVFRSH�VFDOH��WR�EH�YHU\�VLPLODU�WR�305%V���$PPRQLXP�DQG�DPPRQLD�DUH�YLDEOH�FDXVLWLYH�
agents because concentrations of these compounds increase rapidly in the decomposing body due to degradation of protein through 
various autolytic and bacterial processes.9  These results provide valuable insights that may assist in uncovering the mechanism for the 
IRUPDWLRQ�RI�305%V�
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