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A41 Fluorescence in Heat-Altered Bone Under Ultraviolet Light

Traci L. Van Deest, PhD*, Pima County OME, 2825 E District Street, Tucson, AZ 85714

$IWHU� DWWHQGLQJ� WKLV� SUHVHQWDWLRQ�� DWWHQGHHV�ZLOO� EH� NQRZOHGJHDEOH� DERXW� WKH� XVH� RI� ÀXRUHVFHQFH� XQGHU� XOWUDYLROHW� OLJKW� LQ� WKH�
H[DPLQDWLRQ�RI�EXUQHG�DQG�KHDW�DOWHUHG�UHPDLQV���$WWHQGHHV�ZLOO�DOVR�OHDUQ�ZKDW�ÀXRUHVFHQFH�FDQ�UHYHDO�DERXW�WKH�ERQH�SURSHUWLHV�DQG�
the parameters of the heat event.

7KLV�SUHVHQWDWLRQ�ZLOO�LPSDFW�WKH�IRUHQVLF�VFLHQWL¿F�FRPPXQLW\�E\�H[SORULQJ�WKH�XVH�RI�ÀXRUHVFHQFH�XQGHU�XOWUDYLROHW�OLJKW�DV�D�
PHWKRG�IRU�DQDO\VLV�RI�EXUQHG�DQG�FUHPDWHG�UHPDLQV���7KH�GHVFULSWLRQ�RI�WKHVH�W\SHV�RI�FDVHV�KDV�EHHQ�ODUJHO\�TXDOLWDWLYH��WKLV�UHVHDUFK�
DWWHPSWV�WR�SURYLGH�D�ORZ�FRVW��HDVLO\�LQWHUSUHWHG�PHWKRG�RI�DQDO\VLV�RI�WKLV�W\SH�RI�DQWKURSRORJLFDO�FDVHZRUN�

$OWHUQDWLYH�OLJKW�VRXUFHV�DQG�ÀXRUHVFHQFH�DUH�PHWKRGV�WKDW�KDYH�D�ORQJ�WUDGLWLRQ�ZLWKLQ�WKH�IRUHQVLF�VFLHQFHV���)HZ�VWXGLHV�KDYH�
DGGUHVVHG�ÀXRUHVFHQFH�LQ�EXUQHG�DQG�FUHPDWHG�KXPDQ�UHPDLQV���:DUUHQ�HW�DO��PHQWLRQ�LW�DV�SDUW�RI�WKH�H[DPLQDWLRQ�RI�FRPPHUFLDOO\�
FUHPDWHG�UHPDLQV�DQG�+DUEHFN�HW�DO��H[DPLQH�KRZ�ÀXRUHVFHQFH�FKDQJHV�ZLWK�GLIIHULQJ�WHPSHUDWXUHV�RI�WKH�KHDW�HYHQW�1,2  In addition to 
XQGHUVWDQGLQJ�ÀXRUHVFHQFH�FKDQJHV�ZLWK�KHDW�H[SRVXUH��LW�LV�LPSRUWDQW�WR�NQRZ�ZKDW�LV�XQGHUO\LQJ�WKH�ÀXRUHVFHQFH�SDWWHUQV�WR�HQVXUH�
reliability and applicability of the technique.  Fluorescence results from an interaction of the excitation of light and the material under 
H[DPLQDWLRQ�� �7KH�VSHFL¿F�FRPELQDWLRQ�RI�H[FLWDWLRQ�ZDYHOHQJWK�DQG�ÀXRUHVFHQFH�HPLVVLRQ�SHDN�LV�LQGLFDWLYH�RI�WKH�PDWHULDO�XQGHU�
H[DPLQDWLRQ���7KXV��ÀXRUHVFHQFH�LQ�EXUQHG�ERQH�FDQ�QRW�RQO\�UHÀHFW�WKH�WHPSHUDWXUH�RI�KHDW�H[SRVXUH��LW�DOVR�LQGLFDWHV�ZKDW�FKDQJHV�DUH�
WDNLQJ�SODFH�WR�ERQH�SURSHUWLHV�

7KH�GLDSK\VLV�RI�¿YH�SLJ�IHPRUD�ZHUH�FOHDQHG�DQG�VHJPHQWHG��ZLWK�HDFK�H[SRVHG�WR�D�GLIIHULQJ�WLPH�DQG�WHPSHUDWXUH�FRPELQDWLRQ���
2QH�VHJPHQW�ZDV�KHOG�DW�DPELHQW�WHPSHUDWXUH�IRU�D�FRQWURO��¿YH�VHJPHQWV�ZHUH�HDFK�VXEMHFWHG�WR�WHPSHUDWXUHV�EHWZHHQ�����&�DQG�
����&�LQ������LQFUHPHQWV�IRU����PLQXWHV���7R�H[DPLQH�WKH�LPSDFW�RI�GXUDWLRQ��D�VHJPHQW�ZDV�KHDWHG�DW�����&�RU�����&�IRU�RQH�RI�WKH�
IROORZLQJ�GXUDWLRQV����������RU����PLQXWHV���)OXRUHVFHQFH�GDWD�ZDV�FROOHFWHG�XVLQJ�D�VSHFWURÀXRULPHWHU��DV�ZHOO�DV�ERQH�FKHPLVWU\�DQG�
FRPSRVLWLRQ�DQDO\VHV��WR�GRFXPHQW�FKDQJHV�WR�WKH�VNHOHWDO�WLVVXH���8OWUDYLROHW�OLJKW�EHWZHHQ����QP�DQG����QP�DW��QP�LQFUHPHQWV�ZDV�
used for excitation, with emission collected across the visible spectrum (400nm and 700nm). 

8QGHU� H[FLWDWLRQ� OLJKW� VLPLODU� WR�PRVW�8OWUDYLROHW� �89�� OLJKW� VRXUFHV� ����QP��� ÀXRUHVFHQFH� FKDQJHG� EDVHG� RQ� WHPSHUDWXUH� RI�
H[SRVXUH�EXW�QRW�GXUDWLRQ�� �7KH�FRQWURO�VDPSOHV�DQG�WKRVH�KHDWHG�WR�����&�VKRZHG�D�EULJKW�EOXH�ÀXRUHVFHQFH��a���QP�SHDN��� �1R�
ÀXRUHVFHQFH�ZDV�VHHQ�LQ�VDPSOHV�KHDWHG�WR�����&�DQG�����&��ZLWK�UHG�ÀXRUHVFHQFH��!���QP��QRWHG�LQ�VDPSOHV�KHDWHG�WR�WHPSHUDWXUHV�
RI�����&�DQG�����&��

7R�LQYHVWLJDWH�ZKDW�H[FLWDWLRQ�DQG�HPLVVLRQ�FRPELQDWLRQ�UHVXOWHG�LQ�ÀXRUHVFHQFH�RI�WKH�VDPSOHV��DQ�(PLVVLRQ�([FLWDWLRQ�0DWUL[�
�((0��ZDV�FROOHFWHG�IRU�HDFK�ERQH�VHJPHQW���3DUDOOHO�IDFWRU�DQDO\VLV�RI�WKH�((0V�IRU�VDPSOHV�DW�DOO�WHPSHUDWXUHV�LQGLFDWHG�WZR�FRPSRQHQWV�
EHVW�GHVFULEH�WKH�GDWDVHW���7KH�¿UVW�FRPSRQHQW�RI�WKH�PRGHO��H[FLWDWLRQ ���QP��HPLVVLRQ�SHDN ���QP��LV�D�UHG�ÀXRUHVFHQFH���0RUH�
UHVHDUFK�LV�QHHGHG�WR�GHWHUPLQH�WKH�XQGHUO\LQJ�PHFKDQLVP�IRU�WKLV�ÀXRUHVFHQFH���7KH�VHFRQG�FRPSRQHQW��H[FLWDWLRQ ���QP��HPLVVLRQ�
SHDN ���QP��FKDUDFWHUL]HV�EOXH�ÀXRUHVFHQFH�FRUUHVSRQGLQJ�WR�WKH�FROODJHQ�DQG�RUJDQLF�FRPSRQHQWV�LQ�VDPSOHV�RI�ORZ�WHPSHUDWXUH�
exposure.3,4 

7KLV�UHVHDUFK�LQGLFDWHV�WKDW�ÀXRUHVFHQFH�XQGHU�XOWUDYLROHW�OLJKW�FDQ�EH�XVHG�WR�DVVHVV�QRW�RQO\�WKH�WHPSHUDWXUH�RI�WKH�KHDW�HYHQW��EXW�
DOVR�LQGLFDWH�WKH�ERQH�SURSHUWLHV���,Q�RUGHU�IRU�ÀXRUHVFHQFH�WR�EH�D�UHOLDEOH�PHWKRG��LW�LV�QHFHVVDU\�WR�GHWHUPLQH�ZKDW�FKDQJHV�LQ�ERQH�
SURSHUWLHV�XQGHUOLH�WKH�ÀXRUHVFHQFH�DIWHU�KHDW�H[SRVXUH���%DVHG�RQ�WKLV�UHVHDUFK��LW�LV�H[SHFWHG�WKDW�ERQH�H[SRVHG�WR�ORZ�WHPSHUDWXUHV�
ZRXOG�H[KLELW�EOXH�ÀXRUHVFHQFH�OLQNHG�WR�FROODJHQ�FRQWHQW��ZLWK�FRPSOHWH�RU�QHDU�FRPSOHWH�ORVV�RI�ÀXRUHVFHQFH�LQ�WKH�PLGGOH�UDQJH�
WHPSHUDWXUHV��DQG�D�UHG�ÀXRUHVFHQFH�LV�H[SHFWHG�DW�WKH�KLJKHU�WHPSHUDWXUHV��
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