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K16 Detection of Amitriptyline and Nortriptyline in Decomposed Skeletal Tissues 
by Microwave-Assisted Extraction and Ultra High-Performance Liquid 
Chromatography

Heather M. Cornthwaite, MSc*, 935 Ramsey Lake Road, Sudbury, ON P3E2C6, CANADA; Caroline C. Betit, MSc, 935 Ramsey Lake 
Road, Sudbury, ON P3E 2C6, CANADA; and James Watterson, PhD, Laurentian University, 935 Ramsey Lake Road, Sudbury, ON P3E 
2C6, CANADA

After attending this presentation, attendees will understand how to develop a microwave-assisted extraction methodology using 

bone tissue and be provided with an example of its practical application using vertebral bone.

7KLV�SUHVHQWDWLRQ�ZLOO�LPSDFW�WKH�IRUHQVLF�VFLHQFH�FRPPXQLW\�E\�DGGLQJ�WR�WKH�ERG\�RI�GDWD�LOOXVWUDWLQJ�WKH�XWLOLW\�RI�VNHOHWDO�WLVVXHV�
DV�D�PDWUL[�IRU�WR[LFRORJLFDO�DQDO\VLV�DQG�E\�GHPRQVWUDWLQJ�DQ�HI¿FLHQW�PHWKRG�IRU�SUHSDUDWLRQ�RI�VNHOHWDO�WLVVXH�VDPSOHV�

7KH� XVH� RI�0LFURZDYH�$VVLVWHG� ([WUDFWLRQ� �0$(�� IROORZHG� E\�0LFURSODWH� 6ROLG� 3KDVH� ([WUDFWLRQ� �0363(�� DQG� 8OWUD� +LJK�
3HUIRUPDQFH�/LTXLG�&KURPDWRJUDSK\��8+3/&�� WR�GHWHFW�$PLWULSW\OLQH� �$0,��DQG�1RUWULSW\OLQH� �1257��IURP�SRVWPRUWHP�VNHOHWDO�
WLVVXHV�LV�GHVFULEHG���5DWV��Q ���UHFHLYHG���PJ�NJ�DPLWULSW\OLQH�DQG�ZHUH�HXWKDQL]HG�E\�&22 asphyxiation approximately 20min post-

GRVH�� �7KH�UHPDLQV�GHFRPSRVHG�WR�VNHOHWRQ�RXWGRRUV�DQG�YHUWHEUDO�ERQH�ZDV�FROOHFWHG�� �%RQHV�ZHUH�FOHDQHG�ZLWK�SKRVSKDWH�EXIIHU�
�3%6�����0��S+�����PHWKDQRO��DQG�DFHWRQH��WKHQ�GULHG�XQGHU�DPELHQW�FRQGLWLRQV�DQG�SXOYHUL]HG�WR�D�SRZGHU���%RQH�VDPSOHV��Q ������J���
DV�ZHOO�DV�RQH�GUXJ�IUHH�VDPSOH��XQGHUZHQW�0$(�XVLQJ�PHWKDQRO�LQ�D�FORVHG�YHVVHO�V\VWHP�IRU�D�WRWDO�RI����PLQXWHV���7KH�H[WUDFWLRQ�
solvent was replaced with fresh methanol after 10, 20, 30, and 60 minutes of irradiation.  The methanolic extracts were evaporated and 

UHFRQVWLWXWHG�LQ��P/�3%6���,QWHUQDO�VWDQGDUG��'HVLSUDPLQH��'0,�����QJ��DQG�����/�JODFLDO�DFHWLF�DFLG�ZHUH�DGGHG�WR�HDFK�H[WUDFW���
Acetonitrile:methanol (1:1, 3mL) was added to each extract, followed by storage at -20oC overnight to precipitate proteins and lipids.  

)ROORZLQJ�FHQWULIXJDWLRQ��WKH�VXSHUQDWDQWV�ZHUH�HYDSRUDWHG�WR��P/��GLOXWHG�WR��P/�XVLQJ�3%6�DQG�DFLGL¿HG�ZLWK�����/�JODFLDO�DFHWLF�
acid. 

'LOXWHG�VXSHUQDWDQWV�XQGHUZHQW�IXUWKHU�FOHDQ�XS�E\�0363(��XVLQJ�&OHDQ6FUHHQ®�;&(/™ 1 48 well plates.  Wells were conditioned 

with methanol (3mL), distilled water (3mL) and PBS (3mL).  Following loading of samples, columns were washed with PBS (3mL) 

DQG����0�DFHWLF�DFLG���P/����&ROXPQV�ZHUH�GULHG��a��LQ�+J���PLQ��DQG�ZDVKHG�ZLWK�PHWKDQRO���P/����&ROXPQV�ZHUH�WKHQ�GULHG�DJDLQ�
XQGHU�YDFXXP��a���LQ�+J����PLQ��� �%DVLF�FRPSRXQGV�ZHUH�HOXWHG�ZLWK����1+

4
2+�LQ�������LVRSURSDQRO��GLFKORURPHWKDQH���P/����

([WUDFWV�ZHUH�HYDSRUDWHG�WR�GU\QHVV�DQG�UHFRQVWLWXWHG�LQ������IRUPLF�DFLG�LQ�������DFHWRQLWULOH�ZDWHU������/����6DPSOHV�ZHUH�DQDO\]HG�
XVLQJ�DQ�$FTXLW\�8+3/&�ZLWK�D�3KRWR�'LRGH�$UUD\��3'$��GHWHFWRU���7KH�FROXPQ�XVHG�ZDV�D�6HOHFWUD�'$�����PP�[����PP������P�
SDUWLFOH�VL]H��� �6DPSOHV�ZHUH�UXQ�XVLQJ�D�ELQDU\�JUDGLHQW�HOXWLRQ��$���������Y�Y��IRUPLF�DFLG�������Y�Y��DFHWRQLWULOH��DQG������Y�Y��
ZDWHU��%���������Y�Y��IRUPLF�DFLG�������Y�Y��ZDWHU��DQG������Y�Y��DFHWRQLWULOH����7KH�PRELOH�SKDVH�JUDGLHQW�EHJDQ�ZLWK�������$�%��KHOG�
IRU��PLQ��IROORZHG�E\�D�OLQHDU�LQFUHDVH�WR�������$�%�RYHU��PLQ��IROORZHG�E\�UHYHUVLRQ�EDFN�WR�������RYHU��PLQ�IRU�D�WRWDO�UXQ�WLPH�RI�
��PLQ�DW�D�FRQVWDQW�ÀRZ�UDWH�RI������P/O�PLQ���7KH�DXWRVDPSOHU�ZDV�PDLQWDLQHG�DW���R&��ZLWK�WKH�FROXPQ�WHPSHUDWXUH�VHW�WR���R&���
7KH�ZDYHOHQJWKV�FKRVHQ�IRU�DQDO\VLV�ZHUH����QP�IRU�$0,�DQG�1257�DV�ZHOO�DV����QP�IRU�'0,���$QDO\WH�VWDELOLW\�WR�0$(�LQ�PHWKDQRO�
was assessed and both analytes were stable for at least 60mins irradiation time.  Recovery was at least 95% of maximal value within 

WKH�¿UVW���PLQ�RI�0$(�IRU�DOO�VDPSOHV�DVVD\HG���7KH�0363(�8+3/&�PHWKRG�ZDV�OLQHDU�EHWZHHQ����������QJ�P/��ZLWK�SUHFLVLRQ�DQG�
DFFXUDF\������LQ�WULSOLFDWH�DQDO\VHV��ZLWK�D�OLPLW�RI�GHWHFWLRQ�RI���QJ�P/�IRU�ERWK�$0,�DQG�1257���7KH�YHUWHEUDO�ERQH�DQDO\]HG�XVLQJ�
WKLV�PHWKRG�GHWHFWHG�$0,������J�J�����J�J��DQG�1257������J�J�����J�J��LQ�DOO�VDPSOHV�DVVD\HG�
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