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3XEOLF�$FW�����RI�������HHFWLYH�������������FUHDWHG�WKH�ΖPSDLUHG�'ULYLQJ�6DIHW\�&RPPLVVLRQ�$FW��
7KH�&RPPLVVLRQ�ZDV�FUHDWHG�ZLWKLQ�WKH�0LFKLJDQ�6WDWH�3ROLFH��063��SXUVXDQW�WR�WKH�$FW�DQG�LV�
UHTXLUHG�WR�UHVHDUFK�DQG�UHFRPPHQG�D�VFLHQWLȴFDOO\�VXSSRUWHG�WKUHVKROG�RI�Ȩ9�7+&�ERGLO\�FRQWHQW�
WR�SURYLGH�HYLGHQFH�IRU�SHU�VH�LPSDLUHG�GULYLQJ�LQ�WKH�VWDWH�RI�0LFKLJDQ�

7KLV�UHSRUW�LQFOXGHV�WKH�UHVXOWV�RI�WKH�&RPPLVVLRQȇV�UHVHDUFK��UHFRPPHQGDWLRQV�IRU�WKH�
DSSURSULDWH�WKUHVKROG�RI�Ȩ9�7+&�ERGLO\�FRQWHQW�WR�SURYLGH�HYLGHQFH�IRU�SHU�VH�LPSDLUHG�GULYLQJ��
DQG�UHFRPPHQGDWLRQV�IRU�IXWXUH�OHJLVODWLYH�DFWLRQV�

$SSRLQWHG�E\�*RYHUQRU�5LFN�6Q\GHU��WKH�&RPPLVVLRQ�FRQVLVWHG�RI�VL[�PHPEHUV�

7KH�'LUHFWRU�RI�WKH�0LFKLJDQ�6WDWH�3ROLFH�� 
Col. Kriste Kibbey Etue

7KH�063�'LUHFWRUȇV�GHVLJQDWHG�UHSUHVHQWDWLYH�� 
Lt. Col. Richard Arnold

$�TXDOLȴHG�DQG�UHJLVWHUHG�SDWLHQW�XQGHU�WKH�0LFKLJDQ�0HGLFDO�0DULKXDQD�$FW�� 
Ms. Margeaux Bruner

$�IRUHQVLF�WR[LFRORJLVW�� 
Mr. Nicholas J. Fillinger

$�SURIHVVRU�IURP�D�SXEOLF�UHVHDUFK�XQLYHUVLW\�LQ�WKLV�VWDWH�� 
Dr. Carol Ann Cook Flannagan,�ZKRVH�H[SHUWLVH�LV�LQ�WUDɝF�VDIHW\

$�SURIHVVRU�IURP�D�SXEOLF�UHVHDUFK�XQLYHUVLW\�LQ�WKLV�VWDWH�� 
Dr. Norbert E. Kaminski,�SURIHVVRU�RI�SKDUPDFRORJ\�DQG�WR[LFRORJ\��ZKRVH�
H[SHUWLVH�LV�LQ�WKH�DUHD�RI�FDQQDELV�SKDUPDFRORJ\�DQG�WR[LFRORJ\

$�SK\VLFLDQ�OLFHQVHG�XQGHU�WKH�3XEOLF�+HDOWK�&RGH�� 
Dr. William Ray Morrone

�/HJLVODWXUH�6HUYLFH�%XUHDX��������
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INTRODUCTION



3XUVXDQW�WR�0&/�������������0LFKLJDQ�ODZ�SURKLELWV�D�GULYHU�IURP�RSHUDWLQJ�D�PRWRU�YHKLFOH�ZKLOH�
LQWR[LFDWHG��7R�EH�IRXQG�JXLOW\�XQGHU�WKLV�VWDWXWH��SURVHFXWRUV�PXVW�VKRZ�WKDW�WKH�GHIHQGDQW�
ZDV�ȊXQGHU�WKH�LQȵXHQFHȋ�DW�WKH�WLPH�KH�RU�VKH�RSHUDWHG�WKH�PRWRU�YHKLFOH��7KHUH�DUH�WKUHH�ZD\V�
D�SHUVRQ�FDQ�EH�ȊXQGHU�WKH�LQȵXHQFHȋ�SHU�0LFKLJDQ�ODZ��7KHVH�WKUHH�FDWHJRULHV�DUH�DOFRKROLF�
OLTXRU��D�FRQWUROOHG�VXEVWDQFH��RU�DQ�LQWR[LFDWLQJ�VXEVWDQFH��RU�DQ\�FRPELQDWLRQ�RI�WKHVH�WKUHH�
FDWHJRULHV���0DULKXDQD�IDOOV�XQGHU�0&/������������EHFDXVH�LW�LV�D�FRQWUROOHG�VXEVWDQFH��ΖQ�DGGLWLRQ�
WR�WKH�DERYH��0LFKLJDQ�DOVR�KDV�ZKDW�LV�FRPPRQO\�UHIHUUHG�WR�DV�WKH�]HUR�WROHUDQFH�GUXJJHG�
GULYLQJ�ODZ��3XUVXDQW�WR�0&/�������������D�GULYHU�VKDOO�QRW�RSHUDWH�D�PRWRU�YHKLFOH�LI�KH�RU�VKH�
KDV�DQ\�DPRXQW�RI�D�6FKHGXOH���FRQWUROOHG�VXEVWDQFH�LQ�KLV�RU�KHU�ERG\��0DULKXDQD�IDOOV�XQGHU�
WKLV�ODZ�EHFDXVH�LW�LV�OLVWHG�DV�D�6FKHGXOH���FRQWUROOHG�VXEVWDQFH�E\�ERWK�WKH�'UXJ�(QIRUFHPHQW�
$GPLQLVWUDWLRQ�DQG�WKH�0LFKLJDQ�3XEOLF�+HDOWK�&RGH�

ΖQ�������0LFKLJDQ�YRWHUV�SDVVHG�WKH�0LFKLJDQ�0HGLFDO�0DULKXDQD�$FW��000$���8QGHU�0&/�
�����������WKH�000$�SURKLELWV�TXDOLI\LQJ�SDWLHQWV�IURP�RSHUDWLQJ��QDYLJDWLQJ��RU�EHLQJ�LQ�
DFWXDO�SK\VLFDO�FRQWURO�RI�DQ\�PRWRU�YHKLFOH��DLUFUDIW��RU�PRWRUERDW�ZKLOH�ȊXQGHU�WKH�LQȵXHQFHȋ�RI�
PDULKXDQD��+RZHYHU��TXDOLI\LQJ�SDWLHQWV�DUH�SURWHFWHG�ZKHQ�WKH\�HQJDJH�LQ�WKH�PHGLFDO�XVH�RI�
PDULKXDQD��ZKLFK�LQFOXGHV�ȊWKH�DFTXLVLWLRQ��SRVVHVVLRQ��FXOWLYDWLRQ��PDQXIDFWXUH��XVH��LQWHUQDO�
SRVVHVVLRQ��GHOLYHU\��WUDQVIHU��RU�WUDQVSRUWDWLRQ�RI�PDULKXDQD�RU�SDUDSKHUQDOLD�UHODWLQJ�WR�WKH�
DGPLQLVWUDWLRQ�RI�PDULKXDQD�WR�WUHDW�RU�DOOHYLDWH�D�UHJLVWHUHG�TXDOLI\LQJ�SDWLHQWȇV�GHELOLWDWLQJ�
PHGLFDO�FRQGLWLRQ�RU�V\PSWRPV�DVVRFLDWHG�ZLWK�WKH�GHELOLWDWLQJ�PHGLFDO�FRQGLWLRQ�ȋ�
0&/�����������I��

ΖQ�WKH������0LFKLJDQ�6XSUHPH�&RXUW�FDVH�RI�3HRSOH�Y��.RRQ������0LFK��������1�:��G������WKH�
&RXUW�FDUYHG�RXW�DQ�H[FHSWLRQ�WR�0LFKLJDQȇV�]HUR�WROHUDQFH�GUXJJHG�GULYLQJ�ODZ�IRU�TXDOLI\LQJ�
SDWLHQWV��7KH�&RXUW�KHOG�WKDW�LW�LV�QRW�HQRXJK�IRU�D�SURVHFXWRU�WR�VKRZ�WKDW�D�SDWLHQW�KDV�Ȩ9�7+&�
LQ�KLV�RU�KHU�V\VWHP��ΖQ�RWKHU�ZRUGV��WKH�]HUR�WROHUDQFH�GUXJJHG�GULYLQJ�ODZ�GRHV�QRW�DSSO\�WR�
TXDOLI\LQJ�SDWLHQWV�ZKR�FRPSO\�ZLWK�WKH�000$��5DWKHU��WKH�VWDQGDUG�IRU�D�SDWLHQW�LV�ȊXQGHU�WKH�
LQȵXHQFH�ȋ�DV�HVWDEOLVKHG�XQGHU�WKH�000$��ZKLFK�JHQHUDOO\�PHDQV�WKDW�WKH�PDULKXDQD�PXVW�KDYH�
KDG�D�VLJQLȴFDQW�HHFW�RQ�D�SHUVRQȇV�PHQWDO�RU�SK\VLFDO�FRQGLWLRQ�VR�WKDW�KH�RU�VKH�ZDV�QR�ORQJHU�
DEOH�WR�RSHUDWH�D�YHKLFOH�LQ�D�QRUPDO�PDQQHU�

$QRWKHU�LPSRUWDQW�0LFKLJDQ�6XSUHPH�&RXUW�GHFLVLRQ�GHDOV�ZLWK�KRZ�WKH�PHWDEROLWH�RI�PDULKXDQD�
LV�GHDOW�ZLWK�XQGHU�WKH�]HUR�WROHUDQFH�GUXJJHG�GULYLQJ�ODZ��ΖQ�������WKH�&RXUW�KHOG�LQ�3HRSOH�Y��
)HH]HO������0LFK����������1�:��G�����WKDW�WKH�SUHVHQFH�RI�D�PDULKXDQD�PHWDEROLWH��DOVR�NQRZQ�
DV����FDUER[\�7+&��LV�QRW�D�6FKHGXOH���GUXJ��DQG�WKHUHIRUH�D�SHUVRQ�FDQQRW�EH�SURVHFXWHG�XQGHU�
0&/������������LI�KH�RU�VKH�KDV�RQO\�WKH�PHWDEROLWH�LQ�KLV�RU�KHU�EORRG�

2Q�1RYHPEHU����������0LFKLJDQ�YRWHUV�FKRVH�WR�OHJDOL]H�UHFUHDWLRQDO�PDULKXDQD��7KH�ODZ�ZHQW�
LQWR�HHFW�RQ�'HFHPEHU����������DQG�LV�RɝFLDOO\�NQRZQ�DV�WKH�0LFKLJDQ�5HJXODWLRQ�DQG�7D[DWLRQ�
RI�0DULKXDQD�$FW��0570$���6LPLODU�WR�WKH�000$��WKH�0570$�DOVR�SURKLELWV�D�SHUVRQ�IURP�
RSHUDWLQJ��QDYLJDWLQJ��RU�EHLQJ�LQ�SK\VLFDO�FRQWURO�RI�DQ\�PRWRU�YHKLFOH�ZKLOH�ȊXQGHU�WKH�LQȵXHQFHȋ�
RI�PDULKXDQD��:KLOH�WKH�0LFKLJDQ�6XSUHPH�&RXUWȇV�RSLQLRQ�LQ�.RRQ�RQO\�SURYLGHG�DQ�H[FHSWLRQ�
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IN MICHIGAN:
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WR�WKH�]HUR�WROHUDQFH�GUXJJHG�GULYLQJ�ODZ�IRU�TXDOLI\LQJ�SDWLHQWV�LQ�FRPSOLDQFH�ZLWK�WKH�000$��
GXH�WR�WKH�DGRSWLRQ�RI�WKH�VDPH�ȊXQGHU�WKH�LQȵXHQFHȋ�VWDQGDUG�XQGHU�WKH�0570$��WKH�H[FHSWLRQ�
WR�WKH�]HUR�WROHUDQFH�GUXJJHG�GULYLQJ�ODZ�PD\�QRZ�DOVR�DSSO\�WR�SHUVRQV�FRQVXPLQJ�PDULKXDQD�
XQGHU�WKH�0570$�

IN THE UNITED STATES:

$V�RI�WKH�GDWH�RI�WKLV�UHSRUW��ERWK�UHFUHDWLRQDO�DQG�PHGLFDO�PDULKXDQD�KDYH�EHHQ�OHJDOL]HG�LQ����
VWDWHV�DQG�:DVKLQJWRQ�'&��3URFRQ�RUJ���������&XUUHQWO\�VL[�VWDWHV�KDYH�VHW�LPSDLUHG�GULYLQJ�SHU�
VH�WKUHVKROGV�RI�Ȩ9�7+&�ERGLO\�FRQWHQW�LQ�EORRG��QJ�PO��WR�SURYLGH�HYLGHQFH�IRU�SHU�VH�LPSDLUHG�
GULYLQJ��(GPRQGVRQ��/���������

• &RORUDGR����QJ�PO
• 0RQWDQD����QJ�PO
• 1HYDGD����QJ�PO
• 2KLR����QJ�PO
• 3HQQV\OYDQLD����QJ�PO
• :DVKLQJWRQ����QJ�PO

8QOLNH�WKH�RWKHU�VWDWHV�OLVWHG��&RORUDGRȇV�OLPLW�RI���QJ�PO�LV�D�UHDVRQDEOH�LQIHUHQFH��$�UHDVRQDEOH�
LQIHUHQFH�DOORZV�D�MXU\�WR�LQIHU�WKDW�D�GULYHU�ZDV�LPSDLUHG�LI�KLV�RU�KHU�EORRG�WHVW�UHVXOW�LV���RU�
PRUH�QJ�PO�Ȩ9�7+&��EXW�WKDW�LQIHUHQFH�FDQ�EH�UHEXWWHG�E\�WKH�GHIHQGDQW�LQ�OHJDO�SURFHHGLQJV�ZLWK�
HYLGHQFH�WR�WKH�FRQWUDU\�

ΖQ�&DQDGD��WKH�DPRXQW�RI�Ȩ9�7+&�LQ�RQHȇV�EORRG�GHWHUPLQHV�KRZ�WKH�LPSDLUHG�GULYLQJ�RHQVH�LV�
FKDUJHG��$Q�LPSDLUHG�GULYLQJ�FKDUJH�IRU�D�SHUVRQ�ZLWK�Ȩ9�7+&�OHYHOV�RI�����QJ�PO�EORRG�FDUULHV�
D�OHVVHU�SHQDOW\�WKDQ�D�FKDUJH�IRU�Ȩ9�7+&�JUHDWHU�WKDQ���QJ�PO�EORRG��&DQDGD�DOVR�KDV�D�K\EULG�
RHQVH�IRU�LPSDLUHG�GULYLQJ�ZLWK�Ȩ9�7+&�OHYHO�RI�JUHDWHU�WKDQ�����QJ�PO�EORRG�FRPELQHG�ZLWK�D�
%ORRG�$OFRKRO�&RQFHQWUDWLRQ��%$&��RI������JUDPV�����PO�

7KH�&RPPLVVLRQ�UHYLHZHG�DQG�FRQVLGHUHG�WKH�OHJLVODWLRQ�HQDFWHG�LQ�WKHVH�MXULVGLFWLRQV�DV�LW�ZHQW�
DERXW�LWV�ZRUN�

COMMISSION MEETINGS:

7KH�&RPPLVVLRQ�PHW�WKURXJKRXW������DQG�LQWR�0DUFK�������WR�IXOȴOO�LWV�FKDUJH��&RPPLVVLRQHUV�
UHFHLYHG�SUHVHQWDWLRQV�IURP�VXEMHFW�PDWWHU�H[SHUWV�LQ�WKH�IROORZLQJ�DUHDV��0LFKLJDQ�FULPLQDO�
ODZ��LPSDLUHG�GULYLQJ�SURVHFXWLRQ��GHIHQVH��LQYHVWLJDWLRQ��DQG�HQIRUFHPHQW��VXEVWDQFH�DEXVH�
WUHDWPHQW��WUDɝF�VDIHW\�UHVHDUFK��DQDO\VLV��DQG�SURJUDPPLQJ��SKDUPDFRORJ\�DQG�WR[LFRORJ\��DQG�
IRUHQVLF�WR[LFRORJ\��3UHVHQWDWLRQV�DQG�UHYLHZ�RI�UHOHYDQW�UHVHDUFK�OLWHUDWXUH�LQIRUPHG�GLVFXVVLRQ�
UHVXOWLQJ�LQ�FRPSOHWLRQ�RI�WKLV�UHSRUW�DQG�WKH�UHFRPPHQGDWLRQV�FRQWDLQHG�KHUHLQ�
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5-&72&(40.3*9.(8�4+�ù9-THC:

SUPPORTING SCIENCE

7KH�SODQW��FDQQDELV�VDWLYD��FRQWDLQV�RYHU�����VWUXFWXUDOO\�UHODWHG�FRPSRXQGV��WHUPHG�
FDQQDELQRLGV��7KH�SULPDU\�FDQQDELQRLG�UHVSRQVLEOH�IRU�WKH�SV\FKRWURSLF�HHFWV��H�J���HXSKRULD��
SURGXFHG�E\�FDQQDELV�LV�Ȩ��WHWUDK\GURFDQQDELQRO��Ȩ9�7+&���7KH�FKHPLFDO�VWUXFWXUH�RI�Ȩ9�7+&�ZDV�
ȴUVW�GHVFULEHG�LQ�������*DRQL�	�0HFKRXODP���������Ȩ9�7+&�SURGXFHV�LWV�SV\FKRWURSLF�HHFWV��
E\�ELQGLQJ�WR�DQG�DFWLYDWLQJ�D�VSHFLȴF�SURWHLQ�WKDW�LV�KLJKO\�DEXQGDQW�LQ�WKH�EUDLQ��QDPHG�
FDQQDELQRLG�UHFHSWRU����0DWVXGD��/RODLW��%URZQVWHLQ��<RXQJ�	�%RQQHU���������7KH�PDMRULW\�RI�
FDQQDELQRLGV�SUHVHQW�LQ�FDQQDELV�GR�QRW�SRVVHVV�SV\FKRWURSLF�SURSHUWLHV�EHFDXVH�WKH\�GR�QRW�
ELQG�ZHOO�WR�FDQQDELQRLG�UHFHSWRU���DQG�WKHUHIRUH�GR�QRW�DFWLYDWH�WKLV�UHFHSWRU��$Q�H[DPSOH�RI�
VXFK�D�FDQQDELQRLG�WKDW�LV�ZLGHO\�XVHG�IRU�PHGLFLQDO�SXUSRVHV��H�J���HSLGLROH[��DQG�WKDW�SRVVHVVHV�
QR�SV\FKRWURSLF�DFWLYLW\�LV�FDQQDELGLRO��DOVR�NQRZQ�DV�&%'��7KHUHIRUH��WKH�SV\FKRWURSLF�DFWLYLW\�RI�
FDQQDELV�RU�YDULRXV�SUHSDUDWLRQV�RI�Ȩ9�7+&��H�J���RLOV�DQG�HGLEOHV��LV�DFKLHYHG�WKURXJK�GHOLYHU\�YLD�
WKH�EORRG�VWUHDP�RI�Ȩ9�7+&�DQG�LWV�PHWDEROLWH�����K\GUR[\�7+&��WR�WKH�EUDLQ�

7KH�PRVW�FRPPRQ�URXWH�RI�Ȩ9�7+&�DGPLQLVWUDWLRQ�LV�WKURXJK�LQKDODWLRQ��HLWKHU�E\�VPRNLQJ�
FDQQDELV�RU�WKURXJK�WKH�YDSRUL]DWLRQ�RI�YDULRXV�SUHSDUDWLRQV�FRQWDLQLQJ�Ȩ9�7+&��$�VHFRQG�
FRPPRQ�URXWH�RI�Ȩ9�7+&�DGPLQLVWUDWLRQ�LV�WKURXJK�RUDO�FRQVXPSWLRQ�RI�SURGXFWV�FRQWDLQLQJ�
Ȩ9�7+&�RU�FDQQDELV��WHUPHG�ȊPDULKXDQD�LQIXVHG�SURGXFWVȋ�RU�ȊHGLEOHV�ȋ�Ȩ9�7+&�FDQ�DOVR�EH�
GHOLYHUHG�YLD�WKH�RURPXFRVDO�URXWH��L�H���GLUHFW�DSSOLFDWLRQ�WR�WKH�PXFXV�PHPEUDQH�LQ�WKH�PRXWK��
WKURXJK�WKH�XVH�RI�FDQQDELV�WLQFWXUH��ZKLFK�LV�PRVW�RIWHQ�DQ�DOFRKRO�H[WUDFW�RI�FDQQDELV��&DQQDELV�
WLQFWXUH�FDQ�DOVR�EH�XVHG�IRU�WRSLFDO�DSSOLFDWLRQ�WR�WKH�VNLQ�

7KH�SKDUPDFRNLQHWLFV�DQG�WLPH�WR�RQVHW�RI�SV\FKRWURSLF�HHFWV�E\�Ȩ9�7+&�LV�KLJKO\�GHSHQGHQW�
RQ�WKH�URXWH�RI�DGPLQLVWUDWLRQ��7KLV�GHSHQGHQF\�LV�RQH�RI�VHYHUDO�SDUWLFXODU�FKDOOHQJHV�IRU�
PHDVXUHPHQW�RI�Ȩ9�7+&�LPSDLUPHQW�LQ�WKH�FRQWH[W�RI�GULYLQJ��DV�ZLOO�EH�GHVFULEHG�LQ�ODWHU�VHFWLRQV��
%HORZ��WKH�EDVLF�SKDUPDFRNLQHWLFVȃL�H���WKH�SURFHVVHV�RI�DEVRUSWLRQ��PHWDEROLVP��GLVWULEXWLRQ��
DQG�H[FUHWLRQȃRI�Ȩ9�7+&�DUH�GHVFULEHG�LQ�WKH�QH[W�SDUDJUDSKV�

Absorption

ΖQKDODWLRQ�RI�VPRNHG�FDQQDELV�RU�YDSRUL]DWLRQ�RI�Ȩ9�7+&�FRQWDLQLQJ�SURGXFWV�UHVXOWV�LQ�YHU\�
UDSLG�GHOLYHU\�RI�Ȩ9�7+&�WR�WKH�EORRGVWUHDP��$IWHU�WKH�ȴUVW�SX�RI�D�FDQQDELV�FLJDUHWWH��Ȩ9�7+&�
LV�GHWHFWLEOH�LQ�SODVPD�ZLWKLQ�VHFRQGV�GXH�WR�WKH�OXQJV�EHLQJ�KLJKO\�YDVFXODUL]HG�DQG�FDSDEOH�RI�
UDSLG�DQG�HɝFLHQW�JDV�H[FKDQJH��7KH�SHDN�SODVPD�FRQFHQWUDWLRQ�RI�Ȩ9�7+&�LV�DFKLHYHG�ZLWKLQ�
�����PLQXWHV�XSRQ�LQLWLDWLRQ�RI�VPRNLQJ�FDQQDELV��*URWHQKHUPHQ���������7KH�DPRXQW�RI�Ȩ9�7+&�
GHOLYHUHG�YLD�WKH�UHVSLUDWRU\�URXWH�LV�QRW�RQO\�GHSHQGHQW�RQ�WKH�DPRXQW�RI�Ȩ9�7+&�LQKDOHG�EXW�LV�
DOVR�GHSHQGHQW�RQ�WKH�GXUDWLRQ�RI�WKH�SX��GHSWK�RI�LQKDODWLRQ�DQG�WKH�GXUDWLRQ�RI�WKH�EUHDWK�
KROG��ΖQ�JHQHUDO��WKH�SHUFHQWDJH�RI�WRWDO�Ȩ9�7+&�WKDW�LV�DEVRUEHG�YLD�WKH�UHVSLUDWRU\�URXWH�LV�VLPLODU�
ZKHWKHU�GHOLYHUHG�YLD�FDQQDELV�FLJDUHWWH��SLSH��RU�WKURXJK�YDSRUL]DWLRQ�

$GPLQLVWUDWLRQ�RI�Ȩ9�7+&�YLD�WKH�RURPXFRVDO�URXWH�E\�DSSOLFDWLRQ�RI�WLQFWXUH�DOVR�UHVXOWV�LQ�UDSLG�
DEVRUSWLRQ�RI�Ȩ9�7+&��:LWK�Ȩ9�7+&�EHLQJ�GLVVROYHG�LQ�DOFRKRO�DQG�DSSOLHG�WR�WKH�LQVLGH�RI�WKH�
PRXWK��GHOLYHU\�WR�WKH�EORRG�VWUHDP�LV�H[SHFWHG�WR�EH�UDSLG�EXW�QHLWKHU�DV�HɝFLHQW�QRU�DV�UDSLG�DV�
YLD�LQKDODWLRQ�
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2UDO�DGPLQLVWUDWLRQ�RI�Ȩ9�7+&�E\�HDWLQJ�SURGXFWV�WKDW�FRQWDLQ�Ȩ9�7+&�UHVXOWV�LQ�VORZHU�DQG�
PRUH�YDULDEOH�DEVRUSWLRQ�RI�Ȩ9�7+&�FRPSDUHG�WR�LQKDODWLRQ��3HDN�SODVPD�FRQFHQWUDWLRQV�IRU�
RUDO�DGPLQLVWUDWLRQV�DUH�W\SLFDOO\�DWWDLQHG�DSSUR[LPDWHO\�����PLQXWHV�DIWHU�FRQVXPSWLRQ�
�*URWHQKHUPHQ��������+XHVWLV��������

2UDO�DGPLQLVWUDWLRQ�JHQHUDOO\�UHVXOWV�LQ�ORZHU�Ȩ9�7+&�EORRG�FRQFHQWUDWLRQV�WKDQ�WKH�VDPH�GRVDJH�
RI�Ȩ9�7+&�GHOLYHUHG�E\�LQKDODWLRQ�

Distribution

8SRQ�DEVRUSWLRQ��Ȩ9�7+&�UDSLGO\�GLVWULEXWHV�YLD�WKH�FLUFXODWLQJ�EORRG�WR�RUJDQV�WKDW�DUH�
KLJKO\�YDVFXODUL]HG�LQFOXGLQJ�WKH�EUDLQ��NLGQH\��OLYHU��OXQJV��DQG�KHDUW��ΖQ�DGGLWLRQ��EHFDXVH�
FDQQDELQRLGV��LQFOXGLQJ�Ȩ9�7+&��DUH�KLJKO\�IDW�VROXEOH�FRPSRXQGV�WKH\�DUH�UHDGLO\�VWRUHG�LQ�IDW�
WLVVXH�DQG�DUH�WKHQ�VORZO\�UHOHDVHG�EDFN�LQWR�FLUFXODWLQJ�EORRG�RYHU�WLPH��'XH�WR�WKLV�SURSHUW\��
KLJKHU�OHYHOV�RI�FDQQDELQRLG�DFFXPXODWLRQ�LQ�IDW�DUH�REVHUYHG�LQ�FKURQLF�FDQQDELV�XVHUV�
FRPSDUHG�WR�RFFDVLRQDO�XVHUV�

Metabolism and Excretion

7KH�PHWDEROLVP�RI�Ȩ9�7+&�KDV�EHHQ�VWXGLHG�H[WHQVLYHO\��7KH�SULPDU\�VLWH�RI�Ȩ9�7+&�PHWDEROLVP�LV�
WKH�OLYHU�ZKHUH�Ȩ9�7+&�LV�FRQYHUWHG�WR�WZR�PDMRU�PHWDEROLWHV�����K\GUR[\�7+&�����2+�7+&��DQG�
���FDUER[\�7+&�����&22+�7+&���/HLJKW\���������7KHVH�PHWDEROLWHV�XQGHUJR�IXUWKHU�SURFHVVLQJ��
ZKLFK�PDNH�WKHP�PRUH�ZDWHU�VROXEOH�WR�IDFLOLWDWH�H[FUHWLRQ�E\�XULQH�DQG�IHFHV�����2+�7+&�
SRVVHVVHV�SV\FKRWURSLF�SURSHUWLHV�WKDW�DUH�WKH�VDPH�DV�Ȩ9�7+&�

(OLPLQDWLRQ�RI�FRPSRXQGV�LV�RIWHQ�PHDVXUHG�LQ�WHUPV�RI�KDOI�OLIH��WKH�DPRXQW�RI�WLPH�UHTXLUHG�WR�
HOLPLQDWH�RQH�KDOI�RI�WKH�WRWDO�DPRXQW�RI�D�JLYHQ�FRPSRXQG�WKDW�KDV�EHHQ�DEVRUEHG��(OLPLQDWLRQ�
RI�Ȩ9�7+&�RFFXUV�LQ�WZR�GLVWLQFW�SKDVHV��7KHUH�LV�DQ�LQLWLDO�UDSLG�HOLPLQDWLRQ�SKDVH�ZLWK�D�KDOI�
OLIH�RI�DSSUR[LPDWHO\���PLQXWHV�IROORZHG�E\�D�ORQJ�WHUPLQDO�HOLPLQDWLRQ�SKDVH�ZLWK�D�KDOI�OLIH�RI�
DSSUR[LPDWHO\����KRXUV��+HXEHUJHU��*XDQ��2\HWD\R��.OXPSHUV��0RUULVRQ��%HDXPHU��YDQ�*HUYHQ��
&RKHQ�	�)UHLMHU���������7KLV�ORQJ�WHUPLQDO�HOLPLQDWLRQ�SKDVH�LV�SULPDULO\�GXH�WR�UDSLG�DEVRUSWLRQ�
RI�Ȩ9�7+&�LQ�IDW�WLVVXH�IROORZHG�E\�LWV�VORZ�UHOHDVH�RYHU�WLPH�EDFN�LQWR�FLUFXODWLRQ��/XFDV��*DOHWWLV��
6RQJ��6RORZLM��5HXWHU��6FKQHLGHU��	�0DUWLQ���������ΖQ�FKURQLF�XVHUV�EORRG�SODVPD�FRQFHQWUDWLRQV�
RI�Ȩ9�7+&�FDQ�UHPDLQ�DERYH�PHDVXUDEOH�OHYHOV��L�H�����QJ�PO��IRU�������KRXUV�DIWHU�DGPLQLVWUDWLRQ�
�:DOO��6DGOHU��%ULQH��7D\ORU��	�3HUH]�5H\HV��������

Key Point

'XH�WR�WKH�LQLWLDO�UDSLG�HOLPLQDWLRQ�SKDVH�RI�Ȩ9�7+&�IROORZHG�E\�WKH�ORQJ�WHUPLQDO�HOLPLQDWLRQ�
SKDVH��EORRG�SODVPD�FRQFHQWUDWLRQV�RI�Ȩ9�7+&�DUH�LQGLFDWLYH�RI�exposure,�EXW�DUH�QRW�D�UHOLDEOH�
LQGLFDWRU�RI�ZKHWKHU�DQ�LQGLYLGXDO�LV�impaired�
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'*-&;.47&1�*++*(98�4+�ù9-THC:

7KH�EHKDYLRUDO�HHFWV�RI�FDQQDELV�LQFOXGH�HXSKRULD�DQG�UHOD[DWLRQ��DOWHUHG�WLPH�SHUFHSWLRQ��
KDOOXFLQDWLRQV��ODFN�RI�FRQFHQWUDWLRQ��LPSDLUHG�OHDUQLQJ�DQG�PHPRU\��DQG�PRRG�FKDQJHV�VXFK�DV�
SDQLF�UHDFWLRQV�DQG�SDUDQRLD��7KH�LQWHQVLW\�YDULHV�ZLWK�GRVH��DGPLQLVWUDWLRQ�URXWH��H[SHFWDWLRQ�RI�
HHFWV�DQG�WKH�XVHUȇV�HQYLURQPHQW�DQG�SHUVRQDOLW\��7KLV�VSHFWUXP�RI�EHKDYLRUDO�HHFWV�SUHYHQWV�
FODVVLȴFDWLRQ�DV�D�VWLPXODQW��VHGDWLYH��WUDQTXLOL]HU��RU�KDOOXFLQRJHQ��7KH�SK\VLRORJLFDO�HHFWV�RI�
FDQQDELV�LQFOXGH�KHDUW�UDWH�DQG�GLDVWROLF�EORRG�SUHVVXUH��FRQMXQFWLYDO�VXXVLRQ��GU\�PRXWK�DQG�
WKURDW��LQFUHDVHG�DSSHWLWH��YDVRGLODWLRQ��DQG�GHFUHDVHG�UHVSLUDWRU\�UDWH��0RVW�EHKDYLRUDO�DQG�
SK\VLRORJLFDO�HHFWV�RI�Ȩ9�7+&�UHWXUQ�WR�EDVHOLQH�OHYHOV�ZLWKLQ�����KRXUV�DIWHU�H[SRVXUH��%DVHOW��
������+XHVWLV��������+DUWPDQ�	�+XHVWLV��������+XHVWLV��������

/RQJ�WHUP�FDQQDELV�XVH�LV�DVVRFLDWHG�ZLWK�QHXURSV\FKRORJLFDO�GHȴFLWV�VXFK�DV�PHPRU\�
LPSDLUPHQW�DQG�FKDQJHV�LQ�EUDLQ�PRUSKRORJ\��/RUHQ]HWWL��/XEPDQ��6KLWWOH��6RORZLM�	�<¾FHO���������
&KURQLF�FDQQDELV�XVH�PD\�DOVR�OHDG�WR�LPSDLUPHQW�LQ�GULYLQJ�UHODWHG�WDVNV��HYHQ�DIWHU�FHVVDWLRQ��
&KURQLF�GDLO\�FDQQDELV�VPRNHUV�DEVWDLQLQJ�IURP�XVH�SHUIRUPHG�SRRUO\�RQ�FULWLFDO�WUDFNLQJ��ZKLFK�
DVVHVVHV�KXPDQ�RSHUDWRU�SHUIRUPDQFH�ZKHQ�D�SHUVRQ�SHUFHLYHV�D�GLVFUHSDQF\�EHWZHHQ�D�GHVLUHG�
DQG�DFWXDO�VWDWH�DQG�DLPV�WR�UHGXFH�WKH�HUURU�E\�FRPSHQVDWRU\�PRYHPHQW��:KLOH�FULWLFDO�WUDFNLQJ�
GLG�UHFRYHU�DIWHU���ZHHNV�RI�DEVWLQHQFH��LW�ZDV�VWLOO�VLJQLȴFDQWO\�ZRUVH�FRPSDUHG�WR�FULWLFDO�WUDFNLQJ�
LQ�WKH�FRQWURO�JURXS��6LPLODU�UHVXOWV�ZHUH�REVHUYHG�LQ�GLYLGHG�DWWHQWLRQ�WDVNV��VXFK�DV�WUDFNLQJ�
SHUIRUPDQFH�DQG�WUDFNLQJ�FRQWURO��%RVNHU��.DUVFKQHU��/HH��*RRGZLQ��+LUYRQHQ��ΖQQLV��7KHXQLVVHQ��
.X\SHUV��+XHVWLV��	�5DPDNHUV���������ΖQ�D�VRPHZKDW�UHODWHG�VWXG\��D�FRKRUW�RI�KHDY\�FKURQLF�
FDQQDELV�VPRNHUV�VKRZHG�QR�VLJQLȴFDQW�GLHUHQFHV�LQ�FULWLFDO�WUDFNLQJ�RU�GLYLGHG�DWWHQWLRQ�WDVN�
SHUIRUPDQFH�XS�WR�VL[�KRXUV�DIWHU�VPRNLQJ�DV�FRPSDUHG�WR�EHIRUH�VPRNLQJ��6FKZRSH��%RVNHU��
5DPDHNHUV��*RUHOLFN��	�+XHVWLV��������

THC IMPAIRMENT AND RELATIONSHIP TO TRAFFIC SAFETY:

7KH�UHODWLRQVKLS�EHWZHHQ�LQJHVWLQJ�FDQQDELV�DQG�LPSDLUPHQW�LQ�GULYLQJ�VNLOOV�KDV�EHHQ�HVWDEOLVKHG�
LQ�D�QXPEHU�RI�VWXGLHV��ZKLFK�DUH�VXPPDUL]HG�LQ�WKLV�VHFWLRQ��7KHVH�LQFOXGH�ODERUDWRU\�VWXGLHV�RI�
KRZ�Ȩ9�7+&��WKH�PDLQ�DFWLYH�LQJUHGLHQW�LQ�FDQQDELV��LQȵXHQFHV�FRJQLWLYH�DQG�PRWRU�VNLOOV��DV�ZHOO�DV�
DQDO\VHV�RI�FUDVK�GDWD�OLQNLQJ�Ȩ9�7+&�GHWHFWHG�LQ�EORRG�WHVWV�DQG�FUDVK�ULVN�DQG�LQMXU\�RXWFRPH�

ΖQ�ODERUDWRU\�VWXGLHV��LQFOXGLQJ�WKRVH�XVLQJ�GULYLQJ�VLPXODWRUV�DQG�LQVWUXPHQWHG�YHKLFOHV��Ȩ9�7+&�
DHFWV�DUHDV�RI�WKH�EUDLQ�WKDW�FRQWURO�PRYHPHQW��EDODQFH��FRRUGLQDWLRQ��PHPRU\��DQG�MXGJPHQW�
�/HQQ«��'LHW]H��7ULJJV��:DOPVOH\��0XUSK\��	�5HGPDQ��������+DUWPDQ��+XHVWLV��������+DUWPDQ��
%URZQ��0LODYHW]��HW�DO���������&DQQDELV�KDV�EHHQ�VKRZQ�WR�LPSDLU�FULWLFDO�GULYLQJ�UHODWHG�VNLOOV�
LQFOXGLQJ�SV\FKRPRWRU�DELOLWLHV�OLNH�UHDFWLRQ�WLPH��WUDFNLQJ�DELOLW\��DQG�WDUJHW�GHWHFWLRQ��FRJQLWLYH�
VNLOOV�OLNH�MXGJPHQW��DQWLFLSDWLRQ�DQG�GLYLGHG�DWWHQWLRQ��DQG�H[HFXWLYH�IXQFWLRQV�OLNH�URXWH�SODQQLQJ�
DQG�ULVN�WDNLQJ��5DPDHNHUV��5REEH��	�2ȇ+DQORQ��������5REEH�	�2ȇ+DQORQ��������/LJXRUL��*DWWR�	�
5RELQVRQ��������+DUWPDQ�	�+XHVWLV��������
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ΖQWHUHVWLQJO\��LQ�PRVW�RI�WKH�VLPXODWRU�DQG�YHKLFOH�VWXGLHV��FDQQDELV�LPSDLUHG�VXEMHFWV�W\SLFDOO\�
GULYH�VORZHU��NHHS�JUHDWHU�IROORZLQJ�GLVWDQFHV��DQG�WDNH�IHZHU�ULVNV�WKDQ�ZKHQ�VREHU��&RPSWRQ��
�������7KHVH�HHFWV�DSSHDU�WR�VXJJHVW�WKDW�WKH�GULYHUV�DUH�DWWHPSWLQJ�WR�FRPSHQVDWH�IRU�WKH�
VXEMHFWLYH�HHFWV�RI�XVLQJ�FDQQDELV��7KLV�LV�FRQWUDVWHG�ZLWK�DOFRKRO�LPSDLUHG�VXEMHFWV��ZKR�
W\SLFDOO\�GULYH�IDVWHU��IROORZ�PRUH�FORVHO\��DQG�WDNH�PRUH�ULVNV�WKDQ�ZKHQ�VREHU��7KDW�VDLG��
FDQQDELV�LPSDLUHG�GULYHUV�DWWHPSWLQJ�WR�FRPSHQVDWH�IRU�WKH�HHFWV�RI�FDQQDELV�DUH�QRW�OLNHO\�WR�
IXOO\�PLWLJDWH�WKH�HHFWV�RI�WKH�GUXJ�RQ�GULYLQJ�VNLOOV��0RUHRYHU��DW�OHDVW�RQH�VWXG\�LQGLFDWHG�WKDW�
DFXWH�FDQQDELV�LQWR[LFDWLRQ�FDQ�UHVXOW�LQ�more�ULVN�WDNLQJ�UDWKHU�WKDQ�ULVN�FRPSHQVDWLRQ�

ΖQ�VSLWH�RI�WKH�UHODWLYHO\�FOHDU�HYLGHQFH�RI�UHGXFHG�GULYLQJ�UHODWHG�VNLOOV�LQ�FRQWUROOHG�VWXGLHV��ZLWK�
NQRZQ�GRVDJHV���WKH�UHODWLRQVKLS�EHWZHHQ�FDQQDELV�LQJHVWLRQ�DQG�FUDVK�ULVN�LQ�WKH�ȴHOG�LV�OHVV�ZHOO�
XQGHUVWRRG��7KH�*RYHUQRUȇV�+LJKZD\�6DIHW\�$VVRFLDWLRQ��*+6$��UHSRUW�RQ�'UXJ�ΖPSDLUHG�'ULYLQJ�
�+HGOXQG��������UHYLHZHG�D�QXPEHU�RI�VWXGLHV��LQFOXGLQJ�VHYHUDO�PHWD�DQDO\VHV��WKDW�DWWHPSW�WR�
VXPPDUL]H�WKH�UHVXOWV�RI�D�ODUJHU�QXPEHU�RI�LQGLYLGXDO�VWXGLHV�

2QH�VXFK�UHYLHZ�DQG�PHWD�DQDO\VLV�E\�(OYLN��������FRQFOXGHG�WKDW�WKH�EHVW�HVWLPDWH�RI�WKH�FUDVK�
ULVN�LQFUHDVH�GXH�WR�FDQQDELV�LV������EXW�WKDW�WKLV�LV�QRW�VWDWLVWLFDOO\�VLJQLȴFDQW��$QRWKHU�PHWD�
DQDO\VLV�E\�6FKXO]H�HW�DO���������FRQFOXGHG�WKDW�LQJHVWLQJ�FDQQDELV�LQFUHDVHV�FUDVK�ULVN�E\�D�IDFWRU�
RI���WR����)LQDOO\��DQRWKHU�UHYLHZ�E\�WKH�1DWLRQDO�$FDGHPLHV�RI�6FLHQFHV��������FRQFOXGHG�WKDW�
ȊWKHUH�LV�VXEVWDQWLDO�HYLGHQFH�RI�D�VWDWLVWLFDO�DVVRFLDWLRQ�EHWZHHQ�FDQQDELV�XVH�DQG�LQFUHDVHG�ULVN�
RI�PRWRU�YHKLFOH�FUDVKHVȋ�DQG�HVWLPDWHG�WKH�LQFUHDVHG�ULVN�DW�����������

$�FDUHIXOO\�FRQWUROOHG�HSLGHPLRORJLFDO�VWXG\�E\�WKH�1DWLRQDO�+LJKZD\�7UDɝF�6DIHW\�$GPLQLVWUDWLRQ�
�1+76$��IRXQG�WKH�VDPH�����LQFUHDVH�LQ�ULVN�ZKHQ�FRPSDULQJ�FUDVK�LQYROYHG�GULYHUV�WR�D�FRQWURO�
VDPSOH�RI�QRQ�FUDVK�LQYROYHG�GULYHUV�ZKR�ZHUH�VHOHFWHG�IURP�WKH�VDPH�ORFDWLRQ�DV�WKH�FUDVK��
D�ZHHN�ODWHU��&RPSWRQ��������/DFH\��.HOOH\�%DNHU��%HUQLQJ��5RPDQR��5DPLUH]��<DR�	�&RPSWRQ��
�������+RZHYHU��ZKHQ�WKH�DXWKRUV�DFFRXQWHG�IRU�RWKHU�ULVN�IDFWRUV�VXFK�DV�DJH��JHQGHU��DQG�WKH�
SUHVHQFH�RI�DOFRKRO��WKH�HHFW�GLVDSSHDUHG��7KLV�VXJJHVWV�WKDW�WKH�����ULVN�LQFUHDVH�PLJKW�EH�
DW�OHDVW�SDUWLDOO\�GXH�WR�RWKHU�ULVN�IDFWRUV�WKDW�FR�RFFXU�ZLWK�FDQQDELV�XVH��7KLV�LQFOXGHV�GULQNLQJ�
DOFRKRO��ZKLFK�ZDV�RIWHQ�IRXQG�ZLWK�Ȩ9�7+&�LQ�WKH�EORRG��7KDW�VDLG��WKLV�VWXG\�IRFXVHG�RQ�DOO�
FUDVKHV�DQG�PRVW�RI�WKH�FUDVKHV�ZHUH�RI�ORZ�VHYHULW\��ΖQ�DGGLWLRQ��EHFDXVH�WKHUH�LV�QR�FOHDU�
UHODWLRQVKLS�EHWZHHQ�EORRG�OHYHOV�RI�Ȩ9�7+&�DQG�LPSDLUPHQW��LW�LV�QRW�NQRZQ�KRZ�LPSDLUHG�WKH�
Ȩ9�7+&�SRVLWLYH�GULYHUV�ZHUH�LQ�WKLV�VWXG\�

:KLOH�WKHUH�LV�VRPH�XQFHUWDLQW\�DV�WR�WKH�FUDVK�ULVN�DVVRFLDWHG�ZLWK�FDQQDELV�LPSDLUPHQW�DORQH��
WKH�UHVHDUFK�LV�FOHDU�WKDW�WKH�ULVN�LV�ORZHU�WKDQ�WKDW�RI�DOFRKRO�LPSDLUPHQW��&RPSWRQ�	�%HUQLQJ��
�������+RZHYHU��FDQQDELV�XVHUV�DUH�PRUH�OLNHO\�WR�DOVR�GULQN�DOFRKRO�EHIRUH�GULYLQJ�WKDQ�QRQ�
XVHUV��7KXV��SRO\GUXJ�XVH��XVH�RI���RU�PRUH�GUXJV��LQFOXGLQJ�DOFRKRO��LV�TXLWH�SUHYDOHQW�DPRQJ�
FDQQDELV�LPSDLUHG�GULYHUV��6LQFH�DOFRKRO�XVH�ZKLOH�GULYLQJ�KDV�EHHQ�JRLQJ�GRZQ��%HUQLQJ��
&RPSWRQ�	�:RFKLQJHU���������WKH�FR�RFFXUUHQFH�RI�DOFRKRO�DQG�FDQQDELV�XVH�FDQ�LQ�LWVHOI�EH�D�ULVN�
WKDW�PD\�LQFUHDVH�ZLWK�LQFUHDVLQJ�FDQQDELV�XVH�
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)URP�D�SXEOLF�KHDOWK�SHUVSHFWLYH��LW�LV�LPSRUWDQW�WR�NQRZ�KRZ�PXFK�FDQQDELV�OHJDOL]DWLRQ�DHFWV�
FUDVKHV��$������VWXG\�RI�&RORUDGR�DQG�:DVKLQJWRQ��$\GHORWWH��%URZQ��/XIWPDQ��0DUGRFN��7HL[HLUD��
&RRSZRRG��	�%URZQ��������ORRNHG�DW�RYHUDOO�WUDɝF�IDWDOLW\�UDWHV�SHU�WUDYHO�PLOH�LQ�&RORUDGR��
:DVKLQJWRQ��DQG�HLJKW�FRQWURO�VWDWHV�EHWZHHQ������DQG�������&RPSDUHG�WR�FRQWURO�VWDWHV��WKH�
VWXG\�IRXQG�WKDW�WKHUH�ZDV�D�VPDOO�EXW�QRQ�VLJQLȴFDQW�LQFUHDVH�LQ�IDWDOLWLHV�SHU�ELOOLRQ�PLOHV�LQ�
WKRVH�VWDWHV�FRPSDUHG�WR�WKH�FRQWUROV��$������VWXG\��/HH��$EGHO�$W\��	�3DUN��������ORRNHG�DW�WKH�
FKDQJH�LQ�FDQQDELV�UHODWHG�IDWDO�FUDVKHV�LQ�VWDWHV�DV�D�IXQFWLRQ�RI�FKDQJHV�WR�ODZV�LQ�WKRVH�VWDWHV��
/DZ�FDWHJRULHV�LQFOXGHG����SURKLELWLRQ�����GHFULPLQDOL]DWLRQ�����PHGLFDO��DQG����IXOO��UHFUHDWLRQDO���
$W�WKH�WLPH�RI�WKH�DQDO\VLV��RQO\����VWDWHV�IXOO\�SURKLELWHG�FDQQDELV��7KH�VWXG\�IRXQG�WKDW�OHJDOL]LQJ�
RQO\�PHGLFDO�FDQQDELV�KDG�QR�VWDWLVWLFDOO\�VLJQLȴFDQW�HHFW�RQ�IDWDO�FUDVKHV�LQYROYLQJ�FDQQDELV��
+RZHYHU��HLWKHU�GHFULPLQDOL]LQJ�RU�OHJDOL]LQJ�FDQQDELV�VLJQLȴFDQWO\�LQFUHDVHG�FDQQDELV�UHODWHG�
IDWDO�FUDVKHV�E\�DQ\ZKHUH�IURP����������ΖW�LV�OLNHO\�WKDW�WKH�GLHUHQFH�LQ�VLJQLȴFDQFH�EHWZHHQ�
WKHVH�VWXGLHV�ZDV�GXH�WR�WKH�IRFXV�RI�WKH������VWXG\�RQ�FDQQDELV�SRVLWLYH�IDWDOLWLHV�DV�RSSRVHG�
WR�DOO�IDWDOLWLHV��ΖW�LV�LPSRUWDQW�WR�QRWH�WKDW�WKHVH�VWXGLHV�GR�QRW�GHWHUPLQH�ZKHWKHU�RU�QRW�WKH�
FDQQDELV�FDXVHG�WKH�IDWDOLWLHV��QRU�GR�WKH\�DFFRXQW�IRU�FRQFXUUHQW�HHFWV�RI�DOFRKRO�

PUBLIC ATTITUDES:

)LQDOO\��VXUYH\V�RI�DWWLWXGHV�WRZDUGV�FDQQDELV�XVH�DQG�GULYLQJ�LQGLFDWH�WKDW�WKH�SXEOLF��HVSHFLDOO\�
UHJXODU�FDQQDELV�XVHUV��LV�XQDZDUH�RI�WKH�ULVNV�DVVRFLDWHG�ZLWK�FDQQDELV�XVH�DQG�GULYLQJ��7KH�
*+6$�UHSRUWHG�WKDW�

ΖQ�D�VXUYH\��GULYHUV�EHOLHYHG�WKDW�GULYLQJ�DIWHU�GULQNLQJ�LV�D�JUHDWHU�SUREOHP�WKDQ�
GULYLQJ�DIWHU�XVLQJ�FDQQDELV������YV�������DQG�WKDW�GULYLQJ�DIWHU�GULQNLQJ�LV�PRUH�
FRPPRQ�DQG�LQFUHDVHV�FUDVK�ULVN�PRUH�WKDQ�GULYLQJ�DIWHU�XVLQJ�FDQQDELV������YV��
����DQG�����YV��������&RPSDUHG�WR�GULYHUV�LQ�RWKHU�VWDWHV��GULYHUV�LQ�VWDWHV�ZLWK�
OHJDO�UHFUHDWLRQDO�FDQQDELV�PRUH�RIWHQ�VDLG�GULYLQJ�DIWHU�XVLQJ�FDQQDELV�LV�D�SUREOHP�
�����YV�������DQG�ZHUH�WZLFH�DV�OLNHO\�WR�UHSRUW�XVLQJ�FDQQDELV�ZLWKLQ�WKH�SDVW�\HDU�
���ȋ��YV�������(LFKHOEHUJHU��������

ΖQ�VXUYH\V�DQG�IRFXV�JURXSV�ZLWK�UHJXODU�PDULMXDQD�XVHUV�LQ�&RORUDGR�DQG�
:DVKLQJWRQ��DOPRVW�DOO�EHOLHYHG�WKDW�PDULMXDQD�GRHVQȇW�LPSDLU�WKHLU�GULYLQJ��DQG�
VRPH�EHOLHYHG�WKDW�PDULMXDQD�LPSURYHV�WKHLU�GULYLQJ��&'27��������3Ζ5(��������
+DUWPDQ�	�+XHVWLV���������0RVW�UHJXODU�PDULMXDQD�XVHUV�VXUYH\HG�LQ�&RORUDGR�DQG�
:DVKLQJWRQ�GURYH�ȊKLJKȋ�RQ�D�UHJXODU�EDVLV��7KH\�EHOLHYHG�LW�LV�VDIHU�WR�GULYH�DIWHU�
XVLQJ�PDULMXDQD�WKDQ�DIWHU�GULQNLQJ�DOFRKRO��7KH\�EHOLHYHG�WKDW�WKH\�KDYH�GHYHORSHG�
D�WROHUDQFH�IRU�PDULMXDQD�HHFWV�DQG�FDQ�FRPSHQVDWH�IRU�DQ\�HHFWV��IRU�LQVWDQFH�
E\�GULYLQJ�PRUH�VORZO\�RU�E\�DOORZLQJ�JUHDWHU�KHDGZD\V�
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7DEOH���VKRZV�WKH�FRXQW�RI�GUXJ�LQYROYHG�FUDVKHV�DQG�GUXJ�LQYROYHG�IDWDOLWLHV�LQ�0LFKLJDQ�XVLQJ�
WKH�PRVW�UHFHQW�ȴYH�\HDUV�RI�GDWD��8QLYHUVLW\�RI�0LFKLJDQ���������'XULQJ�WKH�ȴYH�\HDU�SHULRG�IURP�
�����WR�������WKH�QXPEHU�RI�GUXJ�LQYROYHG�FUDVKHV�DQG�IDWDO�FUDVKHV�KDYH�LQFUHDVHG�VWHDGLO\��ZLWK�
DQ�RYHUDOO�LQFUHDVH�RI�����IRU�DOO�FUDVKHV�DQG�����IRU�IDWDOLWLHV�RYHU�WKH�ȴYH�\HDU�SHULRG��1RWH�
WKDW�VSHFLȴF�GUXJ�WHVW�UHVXOWV�ZHUH�QRW�DYDLODEOH�IRU�GULYHUV�LQ�PRUH�WKDQ�����RI�WKHVH�FUDVKHV��
+RZHYHU��DPRQJ�WKRVH�ZKR�ZHUH�WHVWHG��FDQQDELQRLGV�ZHUH�SUHVHQW�LQ�����RI�GULYHUV�

THC AND DRIVING IN MICHIGAN:

1 
 

Table 1 Drug-Involved Crashes and Fatal Crashes in Michigan 

 
Year 

All Drug-Involved 
Crashes 

Fatal Drug-Involved 
Crashes 

2013 2,002 142 

2014 1,944 131 

2015 2,227 159 

2016 2,667 216 

2017 2,880 221 

Total 11,720 869 

 

Positive tests for cannabinoids in crash-involved drivers have more than doubled over the five-year time 
frame. The total number of crash-involved drivers testing positive for cannabinoid drugs are shown in 
Table 2. It is likely that both the amount of drug testing and the number of ѐ9-THC-positive drivers have 
increased during this time. With the small amount of testing and potential changes in testing, it is 
difficult to determine just how much the incidence of cannabis-impaired driving is changing in Michigan. 
However, it is very likely to be increasing (as the data suggest). Given the experience in other states, we 
expect that the number will continue to go up as Michigan implements its recreational marihuana 
policies (Aydelotte et al., 2017).  

Table 2 Count of crash-involved drivers who tested positive for ¨9-THC or other cannabinoids  

Positive for cannabinoids 2013 2014 2015 2016 2017 Total 
Total 79 92 102 165 174 612 

 

Finally, of the 612 drivers who tested positive for cannabinoids, 540 of them also had alcohol tests with 
known results. Of these, 44% had been drinking before driving (i.e., had non-zero BAC) and 11% were 
over the 0.08 BAC limit. Since drug toxicology tests are often not done for crash-involved drivers with 
BAC ш 0.1, it is likely that the actual proportion of over-BAC-limit cannabis-positive drivers is higher than 
11%.   

Oral Fluid 

Status in Michigan 
 
Public Act 243 of 2016 authorized the MSP to establish a pilot program in five counties in Michigan for 
roadside oral fluid testing to determine whether an individual is operating a vehicle while under the 
influence of a controlled substance.  The legislation stipulated that the preliminary oral fluid test be 
performed by a certified DRE.  A certified DRE means a law enforcement officer trained to recognize 
impairment in a driver under the influence of a controlled substance rather than, or in addition to, 
alcohol (Legislature Service Bureau, 2015).  

Results from The Oral Fluid Roadside Analysis Pilot Program (MSP, 2019) 

3RVLWLYH�WHVWV�IRU�FDQQDELQRLGV�LQ�FUDVK�LQYROYHG�GULYHUV�KDYH�PRUH�WKDQ�GRXEOHG�RYHU�WKH�ȴYH�
\HDU�WLPH�IUDPH��7KH�WRWDO�QXPEHU�RI�FUDVK�LQYROYHG�GULYHUV�WHVWLQJ�SRVLWLYH�IRU�FDQQDELQRLG�
GUXJV�DUH�VKRZQ�LQ�7DEOH����ΖW�LV�OLNHO\�WKDW�ERWK�WKH�DPRXQW�RI�GUXJ�WHVWLQJ�DQG�WKH�QXPEHU�RI�
Ȩ9�7+&�SRVLWLYH�GULYHUV�KDYH�LQFUHDVHG�GXULQJ�WKLV�WLPH��:LWK�WKH�VPDOO�DPRXQW�RI�WHVWLQJ�DQG�
SRWHQWLDO�FKDQJHV�LQ�WHVWLQJ��LW�LV�GLɝFXOW�WR�GHWHUPLQH�MXVW�KRZ�PXFK�WKH�LQFLGHQFH�RI�FDQQDELV�
LPSDLUHG�GULYLQJ�LV�FKDQJLQJ�LQ�0LFKLJDQ��+RZHYHU��LW�LV�YHU\�OLNHO\�WR�EH�LQFUHDVLQJ��DV�WKH�GDWD�
VXJJHVW���*LYHQ�WKH�H[SHULHQFH�LQ�RWKHU�VWDWHV��ZH�H[SHFW�WKDW�WKH�QXPEHU�ZLOO�FRQWLQXH�WR�JR�XS�
DV�0LFKLJDQ�LPSOHPHQWV�LWV�UHFUHDWLRQDO�PDULKXDQD�SROLFLHV��$\GHORWWH�HW�DO���������

1 
 

Table 1 Drug-Involved Crashes and Fatal Crashes in Michigan 

 
Year 

All Drug-Involved 
Crashes 

Fatal Drug-Involved 
Crashes 

2013 2,002 142 

2014 1,944 131 

2015 2,227 159 

2016 2,667 216 

2017 2,880 221 

Total 11,720 869 

 

Positive tests for cannabinoids in crash-involved drivers have more than doubled over the five-year time 
frame. The total number of crash-involved drivers testing positive for cannabinoid drugs are shown in 
Table 2. It is likely that both the amount of drug testing and the number of ѐ9-THC-positive drivers have 
increased during this time. With the small amount of testing and potential changes in testing, it is 
difficult to determine just how much the incidence of cannabis-impaired driving is changing in Michigan. 
However, it is very likely to be increasing (as the data suggest). Given the experience in other states, we 
expect that the number will continue to go up as Michigan implements its recreational marihuana 
policies (Aydelotte et al., 2017).  

Table 2 Count of crash-involved drivers who tested positive for ¨9-THC or other cannabinoids  

Positive for cannabinoids 2013 2014 2015 2016 2017 Total 
Total 79 92 102 165 174 612 

 

Finally, of the 612 drivers who tested positive for cannabinoids, 540 of them also had alcohol tests with 
known results. Of these, 44% had been drinking before driving (i.e., had non-zero BAC) and 11% were 
over the 0.08 BAC limit. Since drug toxicology tests are often not done for crash-involved drivers with 
BAC ш 0.1, it is likely that the actual proportion of over-BAC-limit cannabis-positive drivers is higher than 
11%.   

Oral Fluid 

Status in Michigan 
 
Public Act 243 of 2016 authorized the MSP to establish a pilot program in five counties in Michigan for 
roadside oral fluid testing to determine whether an individual is operating a vehicle while under the 
influence of a controlled substance.  The legislation stipulated that the preliminary oral fluid test be 
performed by a certified DRE.  A certified DRE means a law enforcement officer trained to recognize 
impairment in a driver under the influence of a controlled substance rather than, or in addition to, 
alcohol (Legislature Service Bureau, 2015).  

Results from The Oral Fluid Roadside Analysis Pilot Program (MSP, 2019) 

)LQDOO\��RI�WKH�����GULYHUV�ZKR�WHVWHG�SRVLWLYH�IRU�FDQQDELQRLGV������RI�WKHP�DOVR�KDG�DOFRKRO�
WHVWV�ZLWK�NQRZQ�UHVXOWV��2I�WKHVH������KDG�EHHQ�GULQNLQJ�EHIRUH�GULYLQJ��L�H���KDG�QRQ�]HUR�%$&��
DQG�����ZHUH�RYHU�WKH������%$&�OLPLW��6LQFH�GUXJ�WR[LFRORJ\�WHVWV�DUH�RIWHQ�QRW�GRQH�IRU�FUDVK�
LQYROYHG�GULYHUV�ZLWK�%$&�Ȳ������LW�LV�OLNHO\�WKDW�WKH�DFWXDO�SURSRUWLRQ�RI�RYHU�%$&�OLPLW�FDQQDELV�
SRVLWLYH�GULYHUV�LV�KLJKHU�WKDQ�����

Table 1: Drug-Involved Crashes and Fatal Crashes in Michigan

7DEOH����&RXQW�RI�&UDVK�ΖQYROYHG�'ULYHUV�ZKR�7HVWHG�3RVLWLYH�IRU�Ȩ9-THC or Other Cannabanoids
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SUPPORTING SCIENCE

7KH�6WDQGDUGL]HG�)LHOG�6REULHW\�7HVWV��6)67V��DUH�D�EDWWHU\�RI�WHVWV�SHUIRUPHG�GXULQJ�D�WUDɝF�
VWRS�WR�GHWHUPLQH�LI�D�GULYHU�LV�LPSDLUHG��$OWKRXJK�WKHUH�DUH�D�QXPEHU�RI�GLHUHQW�ȴHOG�VREULHW\�
WHVWV��WKUHH�KDYH�EHHQ�VFLHQWLȴFDOO\�YDOLGDWHG�E\�WKH�1+76$�DQG�DUH�JHQHUDOO\�DGPLVVLEOH�LQ�FRXUW�
�%XUQV��������

��� +RUL]RQWDO�JD]H�Q\VWDJPXV��+*1���7KH�VXEMHFW�LV�LQVWUXFWHG�WR�IROORZ�WKH�
PRYHPHQW�RI�D�OLJKW��RU�ȴQJHU�RU�RWKHU�REMHFW��ZLWK�RQO\�WKH�H\HV�DQG�QR�KHDG�
PRYHPHQW��LPSDLUHG�VXEMHFWV�FDQQRW�IROORZ�WKH�PRYHPHQW�VPRRWKO\�DQG�D�
GLVWLQFW�MHUN�ZLOO�DSSHDU�SULRU�WR���r�

��� :DON�DQG�WXUQ�WHVW��:$7���7KH�VXEMHFW�PXVW�ZDON�QLQH�KHHO�WR�WRH�VWHSV�RQ�D�OLQH��
WXUQ��DQG�UHWXUQ�DORQJ�WKH�OLQH�ZLWK�QLQH�KHHO�WR�WRH�VWHSV�

��� 2QH�OHJ�VWDQG��2/6���7KH�VXEMHFW�PXVW�UDLVH�RQH�OHJ�DQG�KROG�LW�a��LQFKHV�XS�
ZKLOH�FRXQWLQJ�VORZO\�XQWLO�WROG�WR�VWRS��DW����VHFRQGV��

7KH�SXUSRVH�RI�WKHVH�WHVWV�LV�WR�GHWHUPLQH�WKH�HHFW�RI�WKH�XVH�RI�DOFRKROLF�OLTXRU��D�FRQWUROOHG�
VXEVWDQFH��RU�RWKHU�LQWR[LFDWLQJ�VXEVWDQFH��RU�D�FRPELQDWLRQ�RI�WKHVH��RQ�D�SHUVRQȇV�FDSDFLW\�WR�
WKLQN�DQG�DFW�ZLWK�RUGLQDU\�FDUH�DQG�WKHUHIRUH�RSHUDWH�D�PRWRU�YHKLFOH�VDIHO\��7KHUHIRUH��WKH�UHVXOWV�
RI�WKHVH�VWDQGDUGL]HG�ȴHOG�VREULHW\�WHVWV��DSSURSULDWHO\�DGPLQLVWHUHG��DUH�DGPLVVLEOH�LQ�WKH�WULDO�RI�
DQ\�FLYLO�RU�FULPLQDO�DFWLRQ�RU�SURFHHGLQJ�DULVLQJ�RXW�RI�DQ�DUUHVW�IRU�D�FDQQDELV�GULYLQJ�RHQVH�

7KH�WKUHH�YDOLGDWHG�WHVWV�ZHUH�VHOHFWHG�IURP�D�VHULHV�RI�VWXGLHV�RI�PDQ\�GLHUHQW�FDQGLGDWH�
WHVWV��7KH�KLVWRU\�RI�VFLHQWLȴF�UHVHDUFK�RQ�WKHVH�WHVWV��WKH�VHOHFWLRQ�RI�WKH�WKUHH�DERYH��DQG�WKHLU�
VXEVHTXHQW�YDOLGDWLRQ�LQ�ERWK�ODERUDWRU\�DQG�ȴHOG�WHVWV�LV�GHVFULEHG�E\�0DUFHOOLQH�%XUQV���������
+RZHYHU��DV�%XUQV�GHVFULEHV��WKH�YDOLGDWLRQ�ZRUN�RQ�WKHVH�WHVWV�ZDV�RULJLQDOO\�GRQH�RQ�DOFRKRO�
LPSDLUHG�VXEMHFWV�DQG�FRPSDUHG�WR�FRUUHVSRQGLQJ�EORRG�RU�EUHDWK�WHVWV��ΖQ�ȴHOG�VWXGLHV��RYHU�����
RI�RɝFHUVȇ�DUUHVW�GHFLVLRQV�RQ�WKH�EDVLV�RI�6)67V�ZHUH�VXSSRUWHG�E\�EORRG�WHVWV��ΖQ�SDUWLFXODU��WKH�
+*1�WHVW�LV�WKH�PRVW�VFLHQWLȴFDOO\�UHOLDEOH�IRU�GHWHFWLQJ�DOFRKRO�LQWR[LFDWLRQ�

+RZHYHU��WKHVH�WHVWV�ZHUH�QRW�RULJLQDOO\�YDOLGDWHG�RQ�LPSDLUPHQW�E\�RWKHU�VXEVWDQFHV��WKRXJK�
WKH\�DUH�XVHG�WR�GHWHFW�DQ\�IRUP�RI�LPSDLUPHQW��7KH�XVH�RI�6)67V�IRU�GHWHFWLQJ�FDQQDELV�
LPSDLUPHQW�KDV�EHHQ�VWXGLHG�PRUH�UHFHQWO\�ZLWK�PL[HG�UHVXOWV�

7KH�WKUHH�YDOLGDWHG�6)67V�SOXV�DQ�DGGLWLRQDO�VLJQ�DVVRFLDWHG�ZLWK�WKH�+*1�WHVWȃKHDG�PRYHPHQWV�
RU�MHUNV��+0-�ȃZHUH�LQYHVWLJDWHG�LQ�D�ODERUDWRU\�VHWWLQJ�ZKHUH�FDQQDELV�LQWDNH�ZDV�FRQWUROOHG�
�3DSDIRWLRX��&DUWHU��	�6WRXJK���������ΖQ�WKDW�VWXG\��WKH�6)67V�ZHUH�IRXQG�WR�EH�PRGHUDWHO\�
DVVRFLDWHG�ZLWK�WKH�OHYHO�RI�EORRG�Ȩ9�7+&��ZLWK�MXVW�XQGHU�����RI�VXEMHFWV�LQ�WKH�KLJK�7+&�
FRQGLWLRQ�LGHQWLȴHG�DV�LPSDLUHG�DW�ȴYH�PLQXWHV�DQG����PLQXWHV�DIWHU�FDQQDELV�LQWDNH��:KHQ�WKH�
+0-�WHVW�ZDV�DGGHG��WKH�GHWHFWLRQ�UDWH�LQFUHDVHG�E\�����

STANDARDIZED FIELD SOBRIETY TESTS:
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1RWDEO\��VWXGLHV�VXJJHVW�WKDW�+*1�KDV�D�PRUH�OLPLWHG�DVVRFLDWLRQ�ZLWK�FDQQDELV�LPSDLUPHQW��
ZKLFK�LV�GLHUHQW�IURP�LWV�VWURQJ�DVVRFLDWLRQ�ZLWK�%$&��$������VWXG\�QRWHG�WKHVH�UHVXOWV�DQG�
ORRNHG�DW�D�ZLGHU�YDULHW\�RI�SRVVLEOH�6)67V�WR�ȴQG�WKRVH�PRUH�FORVHO\�DVVRFLDWHG�ZLWK�FDQQDELV�
LPSDLUPHQW��ΖQ�ȴHOG�GDWD��D�QXPEHU�RI�6)67V�WKDW�ZHUH�FRQGXFWHG�E\�D�'UXJ�5HFRJQLWLRQ�([SHUW�
�'5(��ZHUH�FRPSDUHG�WR�PHDVXUHG�EORRG�Ȩ9�7+&�OHYHOV�LQ�GULYHUV��7KH\�IRXQG�WKDW�WKH�PRVW�
GLDJQRVWLF�WHVWV�ZHUH�WKH�ȴQJHU�WR�QRVH��)71��WHVW�DQG�WKH�0RGLȴHG�5RPEHUJ�%DODQFH��05%��WHVW�
ZLWK�H\HOLG�WUHPRUV��+DUWPDQ��5LFKPDQ��+D\HV��	�+XHVWLV��������

7KH�SKDUPDFRNLQHWLFV�RI�FDQQDELV�VHFWLRQ�H[SODLQV�WKH�SDWWHUQ�RI�EORRG�OHYHOV�RI�Ȩ9�7+&�DV�LW�LV�
PHWDEROL]HG�RYHU�WLPH�DIWHU�FDQQDELV�LQJHVWLRQ��7KH�NH\�IHDWXUHV�RI�WKDW�SURFHVV�DUH����WKH�LQLWLDO�
UDSLG�HOLPLQDWLRQ�SKDVH��DQG����WKH�ORQJ�WHUPLQDO�HOLPLQDWLRQ�SKDVH��7KH�VSHFLȴF�OHYHOV�DQG�WLPH�
FRXUVH�DUH�GLHUHQW�IRU�GLHUHQW�PHWKRGV�RI�LQJHVWLRQ�

1XPHURXV�VWXGLHV�RI�WKH�UHODWLRQVKLS�EHWZHHQ�EORRG�OHYHOV�RI�Ȩ9�7+&�DQG�SHUIRUPDQFH�PHDVXUHV�
DUH�UHYLHZHG�LQ�GHWDLO�LQ�+XHVWLV���������$QRWKHU�UHYLHZ�IRFXVHG�VSHFLȴFDOO\�RQ�GULYLQJ�UHODWHG�
VNLOOV�FDQ�EH�IRXQG�LQ�+DUWPDQ�	�+XHVWLV���������$�FULWLFDO�REVHUYDWLRQ�LQ�WKHVH�VWXGLHV�LV�WKDW�WKHUH�
LV�D�GHOD\�LQ�WKH�REVHUYHG�HHFWV�RI�LPSDLUPHQW�UHODWLYH�WR�ZKHQ�EORRG�OHYHOV�RI�Ȩ9�7+&�SHDN��
7KDW�LV��WKH�HHFW�RI�Ȩ9�7+&�RQ�WKH�FHQWUDO�QHUYRXV�V\VWHP�RFFXU�DIWHU�WKH�LQLWLDO�UDSLG�HOLPLQDWLRQ�
SKDVH��GHFRXSOLQJ�WKH�PHDVXUHG�EORRG�OHYHOV�RI�Ȩ9�7+&�IURP�WKH�LPSDLUPHQW�WKDW�LW�SURGXFHV�

)RU�H[DPSOH��3DSDIRWLRX�HW�DO���������FRQGXFWHG�D�ODERUDWRU\�VWXG\�LQ�ZKLFK�VXEMHFWV�VPRNHG�
FRQWUROOHG�GRVHV�RI�FDQQDELV��DIWHU�ZKLFK�WKH\�GURYH�RQ�D�WHVW�WUDFN�DQG�ZHUH�JLYHQ�6)67V�DW�
UHJXODU�LQWHUYDOV��%ORRG�ZDV�DOVR�H[WUDFWHG�DW�UHJXODU�LQWHUYDOV�DQG�WHVWHG�IRU�Ȩ9�7+&��ΖPPHGLDWHO\�
DIWHU�FRPSOHWLRQ�RI�WKH�VPRNLQJ�SURFHGXUH��ZKLFK�WRRN�VRPH�SHULRG�RI�WLPH���EORRG�Ȩ9�7+&�OHYHOV�
ZHUH�DW�WKHLU�KLJKHVW�PHDVXUHG�OHYHO�RI�������QJ�PO�IRU�WKH�KLJK�GRVH��������Ȩ9�7+&�FLJDUHWWH��DQG�
������QJ�PO�IRU�WKH�ORZ�GRVH��������Ȩ9�7+&�FLJDUHWWH���7ZHQW\�PLQXWHV�ODWHU��WKH�EORRG�
Ȩ9�7+&�OHYHOV�ZHUH�������DQG�������QJ�PO��UHVSHFWLYHO\��$IWHU����PLQXWHV��ERWK�JURXSV�ZHUH�QHDU�
RU�EHORZ���QJ�PO��WKH�OHJDO�OLPLW�LQ�VHYHUDO�VWDWHV���ΖQ�FRQWUDVW��GULYLQJ�SHUIRUPDQFH�GLG�QRW�VKRZ�
DQ\�VLJQLȴFDQW�LPSDLUPHQW�DW����PLQXWHV�DIWHU�FRPSOHWLRQ�RI�VPRNLQJ��EXW�LW�ZDV�VLJQLȴFDQWO\�
ZRUVH�DW����PLQXWHV��DV�PHDVXUHG�E\�ODWHUDO�FRQWURO��ȊVWUDGGOLQJ�WKH�OLQHȋ�ZKLOH�GULYLQJ��

7ZR�NH\�SRLQWV�PXVW�EH�PDGH�DERXW�WKH�UHODWLRQVKLS�EHWZHHQ�PHDVXUHG�EORRG�Ȩ9�7+&�OHYHOV�DQG�
LPSDLUPHQW��)LUVW��EHKDYLRUDO�PHDVXUHV�RI�LPSDLUPHQW�DUH�RIWHQ�QHJDWLYHO\�UHODWHG�WR�
EORRG�Ȩ9�7+&�OHYHOV��SDUWLFXODUO\�IRU�VPRNHG�FDQQDELV��3HDN�EORRG�OHYHOV�RFFXU�YHU\�TXLFNO\�
DIWHU�VPRNLQJ�DQG�DUH�RIWHQ�DVVRFLDWHG�ZLWK�QR�EHKDYLRUDO�GHFUHPHQW��7KH�HHFW�RI�Ȩ9�7+&�RQ�
WKH�FHQWUDO�QHUYRXV�V\VWHP��UHVXOWLQJ�LQ�LPSDLUPHQW��RFFXUV�PRUH�VORZO\�ZKLOH�WKH�LQLWLDO�UDSLG�
HOLPLQDWLRQ�SKDVH�RFFXUV�DQG�EORRG�Ȩ9�7+&�OHYHOV�GURS�

'144)�1*;*18�4+�ù9-THC AND IMPAIRMENT:
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6HFRQG��UHJXODU�XVHUV�RI�FDQQDELV�UHVSRQG�GLHUHQWO\�WR�WKH�VDPH�GRVH�RI�Ȩ9�7+&�WKDQ�RFFDVLRQDO�
RU�LQIUHTXHQW�XVHUV�RI�FDQQDELV�GXH�WR�D�SKHQRPHQRQ�WHUPHG�ȊWROHUDQFH�ȋ�7KURXJK�IUHTXHQW�
XVH��GUXJ�WROHUDQFH�HQVXHV�VXFK�WKDW�KLJKHU�GRVHV�RI�D�GUXJ�DUH�UHTXLUHG�WR�SURGXFH�WKH�VDPH�
HHFWV�DV�DFKLHYHG�LQLWLDOO\��ΖQGHHG��WKHUH�LV�VWURQJ�VFLHQWLȴF�HYLGHQFH�WKDW�WROHUDQFH�GRHV�RFFXU�
ZLWK�UHJXODU�DQG�IUHTXHQW�XVH�RI�FDQQDELV��&ROL]]L��	�%KDWWDFKDU\\D���������7KH�LPSOLFDWLRQV�
RI�WROHUDQFH�WR�FDQQDELV�DUH�WKDW�ORZHU�EORRG�Ȩ9�7+&�OHYHOV�LQ�LQIUHTXHQW�XVHUV�PD\�UHVXOW�LQ�
LPSDLUPHQW�WKDW�ZRXOG�RQO\�EH�H[SHULHQFHG�DW�KLJKHU�Ȩ9�7+&�OHYHOV�E\�UHJXODU�FDQQDELV�XVHUV�

7KH�FRQVHTXHQFH�RI�WKHVH�UHVXOWV�IRU�VHWWLQJ�SHU�VH�OLPLWV�LV�WKDW�EORRG�Ȩ9�7+&�FDQ�IDLO�WR�GHWHFW�
LPSDLUHG�GULYHUV��ZKHQ�EORRG�OHYHOV�DUH�ORZ�DQG�LPSDLUPHQW�LV�KLJK���ΖW�FDQ�DOVR�LQDSSURSULDWHO\�
ȵDJ�XQLPSDLUHG�GULYHUV�RU�FKURQLF�XVHUV�ZKRVH�EORRG�OHYHOV�DUH�KLJKHU�LQ�JHQHUDO��VHH�VHFWLRQ�RQ�
EHKDYLRUDO�HHFWV�RI�Ȩ9�7+&��HYHQ�ZKHQ�QRW�LPSDLUHG�
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ORAL FLUID

3XEOLF�$FW�����RI������DXWKRUL]HG�WKH�063�WR�HVWDEOLVK�D�SLORW�SURJUDP�LQ�ȴYH�FRXQWLHV�LQ�0LFKLJDQ�
IRU�URDGVLGH�RUDO�ȵXLG�WHVWLQJ�WR�GHWHUPLQH�ZKHWKHU�DQ�LQGLYLGXDO�LV�RSHUDWLQJ�D�YHKLFOH�ZKLOH�
XQGHU�WKH�LQȵXHQFH�RI�D�FRQWUROOHG�VXEVWDQFH��7KH�OHJLVODWLRQ�VWLSXODWHG�WKDW�WKH�SUHOLPLQDU\�RUDO�
ȵXLG�WHVW�EH�SHUIRUPHG�E\�D�FHUWLȴHG�'5(��$�FHUWLȴHG�'5(�PHDQV�D�ODZ�HQIRUFHPHQW�RɝFHU�WUDLQHG�
WR�UHFRJQL]H�LPSDLUPHQW�LQ�D�GULYHU�XQGHU�WKH�LQȵXHQFH�RI�D�FRQWUROOHG�VXEVWDQFH�UDWKHU�WKDQ��RU�
LQ�DGGLWLRQ�WR��DOFRKRO��/HJLVODWXUH�6HUYLFH�%XUHDX��������

STATUS IN MICHIGAN:

$V�D�UHVXOW�RI�'5(�REVHUYHG�GULYHU�EHKDYLRU�DQG�6)67V�����GULYHUV�ZHUH�DUUHVWHG�GXULQJ�WKH�
LQLWLDO�SKDVH�RI�WKH�SLORW�SURJUDP��2I�WKRVH�DUUHVWHG��SRVLWLYH�RUDO�ȵXLG�URDGVLGH�WHVW�UHVXOWV�ZHUH�
UHSRUWHG�IRU����GULYHUV�

RESULTS FROM THE ORAL FLUID ROADSIDE ANALYSIS PILOT PROGRAM 
(MSP, 2019):

2 

 

 

As a result of DRE-observed driver behavior and SFSTs, 89 drivers were arrested during the initial phase 

of the pilot program which will be extended in 2019.  Of those arrested, positive oral fluid roadside test 

results were reported for 83 drivers.   

 

Results of the oral fluid roadside tests are detailed in the above chart (MSP, 2019).  Of the 92 oral fluid 

roadside tests conducted, 21 returned positive results for the presence of two or more drugs.  Eight 

tests provided negative results for all six drug categories.  Six negative test results were further validated 

by either independent lab results, MSP forensic lab results, or both, showing negative results as well.  

The entirety of the Oral Fluid Roadside Analysis Pilot Program report can be viewed at: 

https://www.michigan.gov/documents/msp/Oral_Fluid_Report_646833_7.pdf 
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Roadside Oral Fluid Test Results 

Positive Negative Invalid

5HVXOWV�RI�WKH�RUDO�ȵXLG�URDGVLGH�WHVWV�DUH�GHWDLOHG�LQ�WKH�DERYH�FKDUW��063���������2I�WKH����RUDO�
ȵXLG�URDGVLGH�WHVWV�FRQGXFWHG�����UHWXUQHG�SRVLWLYH�UHVXOWV�IRU�WKH�SUHVHQFH�RI�WZR�RU�PRUH�GUXJV��
(LJKW�WHVWV�SURYLGHG�QHJDWLYH�UHVXOWV�IRU�DOO�VL[�GUXJ�FDWHJRULHV��6L[�QHJDWLYH�WHVW�UHVXOWV�ZHUH�
IXUWKHU�YDOLGDWHG�E\�HLWKHU�LQGHSHQGHQW�ODE�UHVXOWV��063�IRUHQVLF�ODE�UHVXOWV��RU�ERWK��VKRZLQJ�
QHJDWLYH�UHVXOWV�DV�ZHOO��7KH�HQWLUHW\�RI�WKH�2UDO�)OXLG�5RDGVLGH�$QDO\VLV�3LORW�3URJUDP�UHSRUW�FDQ�
EH�YLHZHG�DW��KWWSV���ZZZ�PLFKLJDQ�JRY�GRFXPHQWV�PVS�2UDOB)OXLGB5HSRUWB������B��SGI�

https://www.michigan.gov/documents/msp/Oral_Fluid_Report_646833_7.pdf
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7KH�0LFKLJDQ�ΖPSDLUHG�'ULYLQJ�6DIHW\�&RPPLVVLRQ�ZDV�FUHDWHG�ZLWKLQ�WKH�0LFKLJDQ�6WDWH�3ROLFH�
SXUVXDQW�WR�WKH�ΖPSDLUHG�'ULYLQJ�6DIHW\�&RPPLVVLRQ�$FW�������3$������0&/��������WR�0&/�
���������7KH�&RPPLVVLRQ�ZDV�FKDUJHG�ZLWK�FRQGXFWLQJ�UHVHDUFK�DQG�WR�UHFRPPHQG�D�VFLHQWLȴFDOO\�
VXSSRUWHG�WKUHVKROG�RI�Ȩ��WHWUDK\GURFDQDELQRO��Ȩ9�7+&��ERGLO\�FRQWHQW�WR�SURYLGH�HYLGHQFH�IRU�
SHU�VH�LPSDLUHG�GULYLQJ�LQ�WKH�VWDWH�RI�0LFKLJDQ�

7KH�&RPPLVVLRQ�FDUHIXOO\�UHYLHZHG�WKH�PRVW�FXUUHQW�DV�ZHOO�DV�SDVW�VFLHQWLȴF�SHHU�UHYLHZHG�
OLWHUDWXUH��/LNHZLVH��WKH�&RPPLVVLRQ�LQYLWHG�H[SHUWV�LQ�WKH�DUHDV�RI�VSHFLȴF�UHOHYDQFH�WR�WKH�
&RPPLVVLRQȇV�FKDUJH�WR�PDNH�SUHVHQWDWLRQV�WR�WKH�&RPPLVVLRQ�DQG�DQVZHU�TXHVWLRQV��%DVHG�RQ�
WKH�WRWDO�ERG\�RI�NQRZOHGJH�SUHVHQWO\�DYDLODEOH��WKH�&RPPLVVLRQ�ȴQGV�WKHUH�LV�QR�VFLHQWLȴFDOO\�
VXSSRUWHG�WKUHVKROG�RI�Ȩ9�7+&�ERGLO\�FRQWHQW�WKDW�ZRXOG�EH�LQGLFDWLYH�RI�LPSDLUHG�GULYLQJ�GXH�WR�
WKH�IDFW�WKDW�WKHUH�LV�D�SRRU�FRUUHODWLRQ�EHWZHHQ�GULYLQJ�LPSDLUPHQW�DQG�WKH�EORRG��SODVPD��OHYHOV�
RI�Ȩ9�7+&�DW�WKH�WLPH�RI�EORRG�FROOHFWLRQ��7KLV�SRRU�FRUUHODWLRQ�EHWZHHQ�GULYLQJ�LPSDLUPHQW�DQG�
WKH�EORRG��SODVPD��FRQFHQWUDWLRQV�RI�Ȩ9�7+&�DW�WKH�WLPH�RI�EORRG�FROOHFWLRQ�LV�EDVHG�RQ�VHYHUDO�
IDFWRUV�WKDW�LQFOXGH�

��� (OLPLQDWLRQ�RI�Ȩ9�7+&�XQGHUJRHV�YHU\�UDSLG�HOLPLQDWLRQ�RYHU�VHYHUDO�KRXUV�ZLWK�
D�KDOI�OLIH��WKH�DPRXQW�RI�WLPH�UHTXLUHG�WR�HOLPLQDWH�RQH�KDOI�RI�WKH�WRWDO�DPRXQW�
RI�Ȩ9�7+&��RI�DSSUR[LPDWHO\���PLQXWHV�IROORZHG�E\�D�ORQJ�WHUPLQDO�HOLPLQDWLRQ�
SKDVH�SRVVHVVLQJ�D�KDOI�OLIH�RI�DSSUR[LPDWHO\����KRXUV��RU�PRUH��+HXEHUJ�HW�
DO����������'XH�WR�WKH�UDSLG�LQLWLDO�HOLPLQDWLRQ�SKDVH��Ȩ9�7+&�OHYHOV�PD\�EH�YHU\�
ORZ�E\�WKH�WLPH�EORRG�LV�GUDZQ�IRU�D�EORRG�WHVW��ZKLFK�FRXOG�XQGHUHVWLPDWH�WKH�
Ȩ9�7+&�OHYHOV�DW�WKH�WLPH�DQ�LQGLYLGXDO�ZDV�GULYLQJ��%\�FRQWUDVW��Ȩ9�7+&�KDV�D�
ORQJ�WHUPLQDO�HOLPLQDWLRQ�SKDVH�GXH�WR�LWV�DEVRUSWLRQ�LQWR�IDW�WLVVXH�IROORZHG�
E\�LWV�VORZ�UHOHDVH�RYHU�WLPH�EDFN�LQWR�WKH�EORRG��/XFDV�HW�DO����������ΖQ�ORQJ�
WHUP�FDQQDELV�XVHUV��EORRG�FRQFHQWUDWLRQV�RI�Ȩ9�7+&�FDQ�UHPDLQ�DERYH���QJ�PO�
IRU�������KRXUV�DIWHU�DGPLQLVWUDWLRQ��:DOO�HW�DO����������7KHUHIRUH��FXUUHQW�ȊQR�
WROHUDQFHȋ�SROLF\�LQ�WKH�VWDWH�RI�0LFKLJDQ��ZKLFK�DVVXPHV�LPSDLUPHQW�DW�WKH�OHYHO�
RI�GHWHFWLRQ��Ȳ�QJ�PO��PLJKW�IDOVHO\�FRQFOXGH�WKDW�DQ�LQGLYLGXDO�LV�LPSDLUHG�

��� 5HJXODU�XVHUV�RI�FDQQDELV�UHVSRQG�GLHUHQWO\�WR�WKH�VDPH�GRVH�RI�Ȩ9�7+&�WKDQ�
RFFDVLRQDO�RU�LQIUHTXHQW�XVHUV�RI�FDQQDELV�GXH�WR�D�SKHQRPHQRQ�WHUPHG�
ȊWROHUDQFH�ȋ�7KURXJK�IUHTXHQW�XVH��GUXJ�WROHUDQFH�HQVXHV�VXFK�WKDW�KLJKHU�GRVHV�
RI�D�GUXJ�DUH�UHTXLUHG�WR�SURGXFH�WKH�VDPH�HHFWV�DV�DFKLHYHG�LQLWLDOO\��ΖQGHHG��
WKHUH�LV�VWURQJ�VFLHQWLȴF�HYLGHQFH�WKDW�WROHUDQFH�GRHV�RFFXU�ZLWK�UHJXODU�DQG�
IUHTXHQW�XVH�RI�FDQQDELV��&ROL]]L��	�%KDWWDFKDU\\D���������7KH�LPSOLFDWLRQV�RI�
WROHUDQFH�WR�FDQQDELV�DUH�WKDW�ORZHU�EORRG�Ȩ9�7+&�OHYHOV�LQ�LQIUHTXHQW�XVHUV�PD\�
UHVXOW�LQ�LPSDLUPHQW�WKDW�ZRXOG�RQO\�EH�H[SHULHQFHG�DW�KLJKHU�Ȩ9�7+&�OHYHOV�E\�
UHJXODU�FDQQDELV�XVHUV�

7KHUHIRUH��EHFDXVH�WKHUH�LV�D�SRRU�FRUUHODWLRQ�EHWZHHQ�Ȩ9-THC bodily content and driving impairment, 
WKH�&RPPLVVLRQ�UHFRPPHQGV�DJDLQVW�WKH�HVWDEOLVKPHQW�RI�D�WKUHVKROG�RI�Ȩ9-THC bodily content for 
determining driving impairment and instead recommends the use of a roadside sobriety test(s) to 
determine whether a driver is impaired.

PER SE LIMIT RECOMMENDATION:
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ΖQ�OLQH�ZLWK�WKH�UHFRPPHQGDWLRQ�WR�XVH�D�URDGVLGH�VREULHW\�WHVW�V��WR�GHWHUPLQH�ZKHWKHU�D�GULYHU�
LV�LPSDLUHG��WKH�&RPPLVVLRQ�UHFRPPHQGV�DGGLWLRQDO�WUDLQLQJ�LQ�LPSDLUHG�GULYLQJ�GHWHFWLRQ�DQG�
LQYHVWLJDWLRQ�IRU�ODZ�HQIRUFHPHQW�RɝFHUV�DQG�SURVHFXWRUV�WKURXJKRXW�WKH�VWDWH�

6LQFH�������WKH�0LFKLJDQ�&RPPLVVLRQ�RQ�/DZ�(QIRUFHPHQW�6WDQGDUGV��0&2/(6��KDV�UHTXLUHG�
FRPSOHWLRQ�RI�WKH�1+76$�DWI Detection and SFST�SURJUDP�IRU�DOO�EDVLF�ODZ�HQIRUFHPHQW�DFDGHP\�
VWXGHQWV��ΖQ�DGGLWLRQ��WKH�0LFKLJDQ�2ɝFH�RI�+LJKZD\�6DIHW\�3ODQQLQJ��2+63��UHTXLUHV�WKDW�DOO�
RɝFHUV�DVVLJQHG�WR�JUDQW�IXQGHG�LPSDLUHG�GULYLQJ�HQIRUFHPHQW�LQLWLDWLYHV�KDYH�FRPSOHWHG�WKH�
VDPH�SURJUDP�

7KH�&RPPLVVLRQ�UHFRPPHQGV�WKDW�LQ�DGGLWLRQ�WR�WKHVH�H[LVWLQJ�UHTXLUHPHQWV��0&2/(6�FRQVLGHUV�
PDQGDWLQJ�DOO�OLFHQVHG�RɝFHUV�FRPSOHWH�WKH����KRXU�$GYDQFHG�5RDGVLGH�ΖPSDLUHG�'ULYLQJ�
(QIRUFHPHQW��$5Ζ'(��WUDLQLQJ�SURJUDP��7KH�$5Ζ'(�SURJUDP�LV�GHVLJQHG�WR�LQFUHDVH�RɝFHUVȇ�DELOLW\�
WR�REVHUYH�DQG�LGHQWLI\�WKH�VLJQV�RI�GULYHU�LPSDLUPHQW�UHODWHG�WR�GUXJV��DOFRKRO��RU�D�FRPELQDWLRQ�
RI�ERWK��7KH�SURJUDP�LQFOXGHV�UHIUHVKHU�WUDLQLQJ�IRU�DGPLQLVWHULQJ�6)67V�DQG�LV�GHVLJQHG�DV�DQ�
LQWHUPHGLDWH�FRXUVH�EHWZHHQ�WKH�6)67�DQG�'5(�WUDLQLQJ�SURJUDPV��&XUUHQWO\��DSSUR[LPDWHO\�����
RI�OLFHQVHG�RɝFHUV�LQ�0LFKLJDQ�KDYH�EHHQ�WUDLQHG�LQ�$5Ζ'(�

7KH�&RPPLVVLRQ�DOVR�UHFRPPHQGV�H[SDQVLRQ�RI�WKH�'5(�WUDLQLQJ�SURJUDP��7KHUH�DUH�RQO\�
DSSUR[LPDWHO\�����DFWLYH�'5(V�LQ�0LFKLJDQ�DW�SUHVHQW��WKHUH�DUH�FRXQWLHV�WKDW�GR�QRW�KDYH�D�'5(�
ZLWKLQ�WKHLU�MXULVGLFWLRQ��7KRXJK�QRW�IHDVLEOH�WR�UHTXLUH�DOO�RɝFHUV�EH�WUDLQHG�WR�WKH�'5(�OHYHO��
H[SDQVLRQ�RI�WKH�SURJUDP�WR�HQDEOH�FDOORXW�UHVSRQVH�IRU�HQIRUFHPHQW�VLWXDWLRQV�LQ�ZKLFK�WKLV�
OHYHO�RI�H[SHUWLVH�PD\�EH�RI�DVVLVWDQFH��LQMXU\�DQG�IDWDO�WUDɝF�FUDVKHV��IRU�LQVWDQFH��LV�DGYLVHG�

7KH�&RPPLVVLRQ�UHFRPPHQGV�H[SDQVLRQ�RI�WKH�3URVHFXWLQJ�$WWRUQH\V�$VVRFLDWLRQ�RI�0LFKLJDQ�
�3$$0��7UDɝF�6DIHW\�7UDLQLQJ�3URJUDP��7673���7KLV�SURJUDP�SUHSDUHV�SURVHFXWRUV�IRU�WKH�
FRPSOH[LWLHV�RI�LPSDLUHG�GULYLQJ�FDVH�ODZ�DQG�FRXUW�SUDFWLFHV��LW�LV�DQ�HVVHQWLDO�FRPSRQHQW�RI�WKH�
VWDWHȇV�HRUWV�WR�GHWHU�LPSDLUHG�GULYLQJ�

LAW ENFORCEMENT AND PROSECUTION EDUCATION:
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7KH�&RPPLVVLRQ�UHFRPPHQGV�DGGLWLRQDO�UHVHDUFK�EH�FRQGXFWHG�WR�GHYHORS�DQG�YDOLGDWH�
PHWKRGRORJLHV�WR�DLG�LQ�DVVHVVLQJ�LPSDLUPHQW�RI�VNLOOV�UHTXLUHG�IRU�WKH�RSHUDWLRQ�RI�D�PRWRU�
YHKLFOH�GXH�WR�WKH�LQȵXHQFH�RI�FDQQDELV��7KLV�PD\�LQFOXGH�6)67V�DQG�RUDO�ȵXLG�WHVWLQJ�LQ�DVVHVVLQJ�
ZKHWKHU�DQ�LQGLYLGXDO�LV�RSHUDWLQJ�D�YHKLFOH�ZKLOH�XQGHU�WKH�LQȵXHQFH�RI�D�FRQWUROOHG�VXEVWDQFH�

FUTURE RESEARCH:

7KH�&RPPLVVLRQ�FRQGXFWHG�DQ�H[WHQVLYH�UHYLHZ�RI�WKH�H[LVWLQJ�VWDWH�RI�VFLHQWLȴF�NQRZOHGJH�WR�
GHYHORS�LWV�UHFRPPHQGDWLRQV��+RZHYHU��DV�UHVHDUFK�FRQWLQXHV��IXWXUH�UHVXOWV�PD\�FKDQJH�RXU�
XQGHUVWDQGLQJ�RI�WKLV�LVVXH��7KHUHIRUH��WKH�&RPPLVVLRQ�UHFRPPHQGV�WKH�HVWDEOLVKPHQW�RI�D�
SHUPDQHQW�'UXJJHG�'ULYLQJ�&RPPLVVLRQ�WR�UHYLHZ�QHZ�UHVHDUFK�DQG�WKH�H[SHULHQFH�RI�RWKHU�
VWDWHV�WR�NHHS�WKH�/HJLVODWXUH�DSSULVHG�RI�HPHUJLQJ�UHOHYDQW�LQIRUPDWLRQ�

DRUGGED-DRIVING COMMISSION:

7KH�&RPPLVVLRQ�UHFRPPHQGV�WKH�GHYHORSPHQW�RI�SXEOLF�HGXFDWLRQ�HRUWV�GHVLJQHG�WR�LQIRUP�
WKH�SXEOLF�DERXW�WKH�HHFWV�RI�FDQQDELV�FRQVXPSWLRQ�DQG�SRWHQWLDO�GDQJHUV�RI�GULYLQJ�XQGHU�WKH�
LQȵXHQFH�RI�FDQQDELV��ΖQ�DGGLWLRQ��WKH�&RPPLVVLRQ�UHFRPPHQGV�WKDW�WKHVH�HRUWV�EH�GHYHORSHG�
LQ�FROODERUDWLRQ�ZLWK�FDQQDELV�VWDNHKROGHU�JURXSV�

$V�UHSRUWHG�LQ�WKH������*+6$�5HSRUW��Ȋ0DULMXDQD�PHVVDJLQJ�PXVW�DGGUHVV�WZR�SRLQWV�����7KDW�
PDULMXDQD�FDQ�LPSDLU�GULYLQJ��DQG����7KDW�GULYLQJ�ZKLOH�LPSDLUHG�E\�PDULMXDQD�LV�LOOHJDO�ȋ

PUBLIC EDUCATION:
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Ȩ9�WHWUDK\GURFDQQDELQRO��Ȩ9-THC):�7KH�SULPDU\�SV\FKRWURSLF�FRPSRXQG�LQ�PDULKXDQD��
Ȩ9�7+&�EHORQJV�WR�D�EURDGHU�IDPLO\�RI�FRPSRXQGV�WKDW�SRVVHVV�D�VLPLODU�FKHPLFDO�VWUXFWXUH�
WHUPHG��FDQQDELQRLGV�

11-carboxy-THC:�$�PDMRU�PHWDEROLWH�RI�Ȩ��WHWUDK\GURFDQQDELQRO�DQG�SRVVHVVHV�PLQLPDO�
SV\FKRWURSLF�SURSHUWLHV�

11-hydroxy-THC:�$�PDMRU�PHWDEROLWH�RI�Ȩ��WHWUDK\GURFDQQDELQRO�DQG�SRVVHVVHV�
SV\FKRWURSLF�SURSHUWLHV�

Absorption:�7KH�PRYHPHQW�RI�GUXJV�DQG�FKHPLFDOV�DFURVV�ELRORJLFDO�PHPEUDQHV�WR�HQWHU�WKH�ERG\�

%LQGLQJ�$ɝQLW\��7KH�VWUHQJWK�LQ�ZKLFK�D�GUXJ�ELQGV�ZLWK�VSHFLȴFLW\�WR�D�SURWHLQ��W\SLFDOO\�D�
UHFHSWRU�RU�HQ]\PH��7\SLFDOO\��WKH�KLJKHU�WKH�DɝQLW\�RI�VSHFLȴF�ELQGLQJ�EHWZHHQ�D�GUXJ�DQG�
UHFHSWRU�WKH�JUHDWHU�WKH�ELRORJLFDO�DFWLYLW\�WKDW�LV�LQLWLDWHG�

Bioavailability:�WKH�SHUFHQWDJH�RI�WKH�WRWDO�DPRXQW�RI�D�GUXJ�RU�FKHPLFDO�WKDW�LV�DEVRUEHG�DIWHU�
DGPLQLVWUDWLRQ�DQG�WKDW�LV�DYDLODEOH�WR�H[HUW�LWV�ELRORJLFDO�DFWLYLW\�

Biphasic:�D�SURFHVV�SRVVHVVLQJ�WZR�GLVWLQFW�SKDVHV�RU�VWDJHV�

Cannabidiol (CBD):�$�FKHPLFDO�QDWXUDOO\�SURGXFHG�E\�WKH�FDQQDELV�VDWLYD�EHORQJLQJ�WR�WKH�IDPLO\�
RI�FRPSRXQG�WHUPHG�FDQQDELQRLGV��&%'�KDV�PLQLPDO�SV\FKRWURSLF�DFWLYLW\�

Cannabinoid Receptor 1:�$�SURWHLQ�RQ�WKH�VXUIDFH�RI�FHOOV�WR�ZKLFK�FDQQDELQRLGV�ELQG�WR�LQLWLDWH�
WKHLU�ELRORJLFDO�DFWLYLW\��&DQQDELQRLG�UHFHSWRU���LV�KLJKO\�DEXQGDQW�RQ�QHXUDO�FHOOV�ZLWKLQ�WKH�EUDLQ�
DQG�LV�UHVSRQVLEOH�IRU�WKH�HXSKRULF�HHFWV�DVVRFLDWH�ZLWK�PDULKXDQD�

Cannabis Sativa:�SODQW�DOVR�WHUPHG�PDULKXDQD��ZKLFK�LV�WKH�VRXUFH�RI�SODQW�GHULYHG�FDQQDELQRLG�
FRPSRXQGV��LQFOXGLQJ�Ȩ��WHWUDK\GURFDQQDELQRO��7+&��

Distribution:�RQFH�DEVRUEHG��WKH�PRYHPHQW�RI�GUXJV�DQG�FKHPLFDO�WKURXJKRXW�WKH�ERG\�WKDW�
RFFXUV�SULPDULO\�YLD�FLUFXODWLRQ�LQ�WKH�EORRG�VWUHDP�

Drug Half-Life:�WKH�SHULRG�RI�WLPH�UHTXLUHG�WR�PHWDEROL]H�DQG�RU�HOLPLQDWH�RQH�KDOI�RI�WKH�WRWDO�
DPRXQW�RI�D�GUXJ�WKDW�KDV�EHHQ�DEVRUEHG�

Excretion:�HOLPLQDWLRQ�RI�FRPSRXQGV�IURP�WKH�ERG\�LQ�XULQH�DQG�IHFHV�

First Pass Metabolism:�WKH�SURFHVV�E\�ZKLFK�ZKHQ�GUXJV�DQG�FKHPLFDOV�DUH�DEVRUEHG�IRU�
WKH�JDVWURLQWHVWLQDO�WUDFW�DQG�HQWHU�WKH�EORRG�VWUHDP�WKH\�DUH�ȴUVW�WUDQVSRUWHG�WR�WKH�OLYHU�WR�
XQGHUJR�PHWDEROLVP�

Metabolism:�WKH�FRQYHUVLRQ�RI�FRPSRXQGV�E\�GUXJ�PHWDEROL]LQJ�HQ]\PHV�SULPDULO\�SUHVHQW�
LQ�WKH�OLYHU�WR�PRUH�ZDWHU�VROXEOH�FKHPLFDOV�WR�HQKDQFH�WKHLU�XWLOL]DWLRQ�E\�WKH�ERG\�DQG�WKHLU�
H[FUHWLRQ�LQ�XULQH�DQG�IHFHV�
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Oromucosal Route:�H[SRVXUH�WKDW�RFFXUV�WKURXJK�WKH�DSSOLFDWLRQ�RI�FKHPLFDOV�WR�WKH�PXFRVDO�
PHPEUDQH�RI�WKH�RUDO�FDYLW\�

Peak Plasma Concentration:�WKH�KLJKHVW�FRQFHQWUDWLRQ�RI�D�GUXJ�RU�FKHPLFDO�SUHVHQW�ZLWKLQ�
SODVPD�DIWHU�LQLWLDO�H[SRVXUH�RU�DGPLQLVWUDWLRQ�

Plasma Concentrations:�WKH�DPRXQW�RI�D�GUXJ�RU�FKHPLFDO�SUHVHQW�LQ�WKH�OLTXLG��L�H���QRQ�FHOOXODU��
SRUWLRQ�RI�EORRG�

3V\FKRWURSLF�(HFWV��&KDQJHV�LQ�EUDLQ�IXQFWLRQ�DQG�UHVXOWLQJ�LQ�DOWHUDWLRQV�LQ�SHUFHSWLRQ��PRRG��
FRQVFLRXVQHVV��FRJQLWLRQ��DQG�RU�EHKDYLRU�WKDW�DUH�W\SLFDOO\�FDXVHG�E\�H[SRVXUH�WR�D�FKHPLFDO�

Respiratory Route:�([SRVXUH�WR�DQ�DJHQW�E\�LQKDODWLRQ�YLD�WKH�OXQJV�

Structurally-Related Compounds:�&KHPLFDOV�SRVVHVVLQJ�D�VLPLODU�EDVLF�FKHPLFDO�VWUXFWXUH�DQG�
EHORQJLQJ�WR�D�ȊIDPLO\ȋ�RI�FRPSRXQGV�ZLWK�VLPLODU�FKHPLFDO�DQG�RU�ELRORJLFDO�SURSHUWLHV�

Tincture: D�FRQFHQWUDWHG�OLTXLG�KHUEDO�H[WUDFW�

Vascular:�UHODWHG�WR�EORRG�YHVVHOV�
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