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G19 Complex Dental Restorative Techniques:  Are They Recognizable and Do They 
Survive Extreme Conditions?

$OLVWDLU� 6RRQ�� %'6
�� )RUHQVLF� DQG� 6FLHQWL¿F� 6HUYLFHV�� )RUHQVLF� 2GRQWRORJ\�3DWKRORJ\� 8QLW�� ��� .HVVHOV� 5RDG�� &RRSHUV� 3ODLQV��
Queensland 4108, AUSTRALIA; Mary A. Bush, DDS, SUNY at Buffalo, B1 Squire Hall, 3435 Main Street, Buffalo, NY 14214; and Peter 
J. Bush, BS, SUNY at Buffalo, South Campus Instrument Center, B1 Squire Hall, S Campus, Buffalo, NY 14214

After attending this presentation, attendees will better understand how complex dental restorations withstand extreme conditions 
DQG�KRZ�WKLV�NQRZOHGJH�PD\�DLG�LQ�URXWLQH�GHQWDO�LGHQWL¿FDWLRQ�RU�LQ�'LVDVWHU�9LFWLP�,GHQWL¿FDWLRQ��'9,��

This presentation will impact the forensic science community by providing the forensic odontologist with chemical and structural 
information of restorative materials and their interaction at high temperatures.

5HFHQW�UHVHDUFK�KDV�VKRZQ�WKDW�UHVWRUDWLYH�GHQWDO�PDWHULDOV�FDQ�EH�UHFRJQL]HG�E\�PLFURVFRS\�DQG�HOHPHQWDO�DQDO\VLV��6FDQQLQJ�
(OHFWURQ�0LFURVFRS\�(QHUJ\�'LVSHUVLYH�;�5D\�6SHFWURVFRS\��6(0�('6��DQG�;�5D\�)OXRUHVFHQFH��;5)���DQG�WKDW� WKLV� LV�SRVVLEOH�
even in extreme conditions such as cremation.  These analytical methods and databases of dental materials properties have proven useful 
LQ�'9,�RI�D�FRPPHUFLDO�SODQH�FUDVK�LQ������DQG�LQ�D�QXPEHU�RI�RWKHU�YLFWLP�LGHQWL¿FDWLRQ�FDVHV��

'HQWDO�PDWHULDOV�DSSHDU�RQ�WKH�PDUNHW�ZLWK�HYHU�H[SDQGLQJ�IUHTXHQF\���:LWK�WKHLU�DGYHQW��QHZHU�PHWKRGV�RI�UHVWRUDWLRQ�KDYH�EHHQ�
SURSRVHG�DQG�DGRSWHG� LQ� WKH�GHQWDO� RI¿FH�� �0HWKRGV�PLJKW� LQFOXGH�SODFLQJ�PXOWLSOH� OD\HUV�RI�PDWHULDOV�KDYLQJ�GLIIHUHQW�SURSHUWLHV�
LQFOXGLQJ�DGKHVLRQ��YLVFRVLW\��ZRUNLQJ�WLPH��RU�FXULQJ�PHWKRGV���8VH�RI�GLIIHUHQW�PDWHULDOV�VXFK�DV�¿OOHG�DGKHVLYHV��ÀRZDEOH�UHVLQV��JODVV�
ionomer cements, composite resins, liners and sealants is current. 

,Q�WKH�QRUPDO�SURFHVV�RI�IRUHQVLF�GHQWDO�LGHQWL¿FDWLRQ��UHVWRUDWLRQV�WKDW�H[DFWO\�UHSOLFDWH�WRRWK�VWUXFWXUH�DQG�FRORU�FRPSOLFDWH�WKH�
WDVN�IRU�WKH�IRUHQVLF�RGRQWRORJLVW���:LWK�SRVVLEOH�FRPELQDWLRQV�RI�GLIIHUHQW�PDWHULDOV�LQ�WKHVH�UHVWRUDWLRQV��WKH�IRUHQVLF�RGRQWRORJLVW�LV�
QRZ�FRQIURQWHG�ZLWK�D�QHZ�GLI¿FXOW\���KRZ�WR�UHFRJQL]H�HDFK�LQGLYLGXDO�PDWHULDO���7KH�TXHVWLRQ�PLJKW�EH�SRVHG�LI�LW�LV�HYHQ�SRVVLEOH�WR�
SHUIRUP�WKLV�WDVN��

)XUWKHUPRUH�� DQ� RGRQWRORJLVW�PLJKW� EH� FDOOHG� XSRQ� WR� LGHQWLI\� D� YLFWLP�XQGHU� GLI¿FXOW� FLUFXPVWDQFHV�� VXFK� DV�ZKHQ�SUHVHQWHG�
ZLWK� IUDJPHQWHG�RU� LQFLQHUDWHG� UHPDLQV�� � ,Q� WKHVH�FLUFXPVWDQFHV�� WKH�DELOLW\� WR� LGHQWLI\� VSHFL¿F�GHQWDO�PDWHULDOV� FRXOG�DVVLVW� LQ� WKH�
LGHQWL¿FDWLRQ�RI�WKH�GHFHDVHG��

.H\�WR�XVH�RI�WKLV�LQIRUPDWLRQ�LV�ZKHWKHU�WKHVH�QHZ�PDWHULDOV�DQG�PHWKRGV�DUH�GHWDLOHG�LQ�WKH�GHQWDO�FKDUW���9LVXDO�RU�UDGLRJUDSKLF�
inspection may not reveal the presence of a restoration, let alone the possible complex nature of that restoration.

Materials and Methods:��([WUDFWHG�WHHWK�REWDLQHG�IURP�WKH�6WDWH�8QLYHUVLW\�RI�1HZ�<RUN��681<��DW�%XIIDOR�6FKRRO�RI�'HQWDO�
0HGLFLQH�ZHUH�XWLOL]HG�LQ�WKLV�in vitro�VWXG\���&ODVV�,,�SUHSDUDWLRQV�LQ�SRVWHULRU�WHHWK�DQG�&ODVV�,9�SUHSDUDWLRQV�LQ�DQWHULRU�WHHWK�ZHUH�
made.  Restorations were completed using both single materials and materials in various combinations.  The restorative materials used 
ZHUH�WKH�IROORZLQJ���&RPSRVLWH�UHVLQV��*UDQGLR�62��*UDQGLR�+HDY\�)ORZ��7HWULF�(YR)ORZ��7HWULF�(YR&HUDP���JODVV�LRQRPHU�FHPHQW�
�)XML�,;���DQG�FDOFLXP�K\GUR[LGH�OLQHU��8OWUD�%OHQG�SOXV����&RPELQDWLRQV�RI�PDWHULDOV�SODFHG�LQFOXGHG�*UDGLR�)OR�DQG�*UDQGLR�62��)XML�
,;�DQG�7HWULF�(YR&HUDP��7HWULF�)ORZ�DQG�*UDQGLR�62��DQG�8OWUDEOHQG�3OXV�DQG�7HWULF�(YR&HUDP���&RQWURO�VDPSOHV�RI�DOO�GHQWDO�PDWHULDOV�
ZHUH�PDGH�LQ�D�ULQJ�PROG���&URVV�VHFWLRQ�IUDFWXUHG�VXUIDFHV�ZHUH�DQDO\]HG�E\�6(0�('6���(OHPHQWDO�FRPSRVLWLRQ�DQG�PLFURVWUXFWXUH�
RI�HDFK�PDWHULDO�ZDV�UHFRUGHG���3UHSDUHG�WHHWK�ZHUH�WKHQ�LQFLQHUDWHG�DW�����&�IRU����PLQXWHV���$V�H[SHFWHG��WKHVH�FRQGLWLRQV�FDXVHG�
separation of enamel from dentin and variable adhesion to, or separation of, dental materials to tooth structure.  Resulting fragmented 
VSHFLPHQV�ZHUH�LQVSHFWHG�E\�VWHUHRPLFURVFRS\�DQG�DQDO\]HG�E\�6(0�('6�

Results:��3RVW�LQFLQHUDWLRQ��GHQWDO�UHVWRUDWLRQV�FRXOG�EH�GLVWLQJXLVKHG�IURP�EXUQW�WRRWK�VWUXFWXUH�E\�RSWLFDO�PLFURVFRS\��KRZHYHU��LW�
ZDV�QRW�SRVVLEOH�WR�GLIIHUHQWLDWH�RQH�PDWHULDO�IURP�DQRWKHU�E\�WKLV�PHDQV���:LWK�6(0�('6��LW�ZDV�SRVVLEOH�WR�GLIIHUHQWLDWH�WKH�GLIIHUHQW�
GHQWDO�PDWHULDOV�LQ�UHVWRUDWLRQV�XVLQJ�D�FRPELQDWLRQ�RI�EDFNVFDWWHUHG�HOHFWURQ�LPDJLQJ�DQG�('6�DQDO\VLV���3RVW�LQFLQHUDWLRQ�HOHPHQWDO�
compositions matched those of pre-incinerated controls.
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Conclusions:  Complex dental restorations can survive incineration conditions.  Each material retains its individual elemental 
SURSHUWLHV�� DQG� LV� HDVLO\� GLVWLQJXLVKDEOH� XVLQJ� 6(0�('6�� � ,Q� HYHU\GD\� GHQWLVWU\�� GHQWDO� UHVWRUDWLRQV� DUH� EHFRPLQJ�PRUH� FRPSOH[��
HVSHFLDOO\�DV�GHQWLVWV�DUH�QRZ�XWLOL]LQJ�GLIIHUHQW�GHQWDO�PDWHULDOV�WR�DFKLHYH�³SHUIHFW´�GHQWDO�UHVWRUDWLRQV���7KLV�SUHVHQWDWLRQ�LV�WR�DOHUW�
forensic odontologists to these challenges and to transfer awareness to general dentists to maintain accurate dental records, as each dental 
PDWHULDO�XVHG�GXULQJ�GHQWDO�UHVWRUDWLRQ�FRXOG�EH�LPSRUWDQW�LQ�WKH�RXWFRPH�RI�GHQWDO�LGHQWL¿FDWLRQ�

)RUHQVLF�2GRQWRORJ\��'LVDVWHU�9LFWLP�,GHQWL¿FDWLRQ��'HQWDO�,GHQWL¿FDWLRQ


