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� � � � � �
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352'8&7��0212*5$3+�
�

3U%(7237,&��6�

%HWD[RORO�+\GURFKORULGH�2SKWKDOPLF�6XVSHQVLRQ�

�

7+(5$3(87,&�&/$66,),&$7,21�

$QWLJODXFRPD�$JHQW��2SKWKDOPLF��

�

$&7,21�$1'�&/,1,&$/�3+$50$&2/2*<�

%HWD[RORO�LV�D�FDUGLRVHOHFWLYH��EHWD���DGUHQHUJLF��UHFHSWRU�EORFNLQJ�DJHQW����,W�GRHV�QRW�KDYH�VLJQLILFDQW�

PHPEUDQH�VWDELOL]LQJ��ORFDO�DQHVWKHWLF��DFWLYLW\�DQG�LV�GHYRLG�RI�LQWULQVLF�V\PSDWKRPLPHWLF�DFWLRQ����

�

2FXODU��

:KHQ�LQVWLOOHG�LQ�WKH�H\H��EHWD[RORO�UHGXFHV�HOHYDWHG�DV�ZHOO�DV�QRUPDO�LQWUDRFXODU�SUHVVXUH��ZKHWKHU�RU�

QRW�DFFRPSDQLHG�E\�JODXFRPD����:KHQ�XVHG�DV�D�VROXWLRQ��WKH�RQVHW�RI�DFWLRQ�RFFXUV�ZLWKLQ����PLQXWHV�

DQG�WKH�PD[LPDO�HIIHFW�LV�XVXDOO\�DWWDLQHG�DSSUR[LPDWHO\�WZR�KRXUV�DIWHU�LQVWLOODWLRQ����$OWKRXJK�WKH�WLPH�

RI�RQVHW�RI�DFWLRQ��DQG�WLPH�RI�PD[LPDO�HIIHFW�IRU�WKH�VXVSHQVLRQ�KDYH�QRW�EHHQ�GHWHUPLQHG��FRQWUROOHG�

GRXEOH�PDVNHG�VWXGLHV�VKRZ�WKDW�WKH�PDJQLWXGH�DQG�GXUDWLRQ�RI�WKH�RFXODU�K\SRWHQVLYH�HIIHFW�RI�EHWD[RORO�

�����VROXWLRQ�DQG�%(7237,&�6�������VXVSHQVLRQ�ZHUH�FOLQLFDOO\�HTXLYDOHQW����

�

$�VLQJOH�GRVH�SURYLGHV�D����KRXU�UHGXFWLRQ�LQ�LQWUDRFXODU�SUHVVXUH�DQG�WZLFH�GDLO\�DGPLQLVWUDWLRQ�

PDLQWDLQV�WKH�,23�EHORZ����PP+J�LQ�PRVW�SDWLHQWV����%HWD[RORO�KDV�QR�HIIHFW�RQ�SXSLO�VL]H�RU�

DFFRPPRGDWLRQ��
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6\VWHPLF��

2SKWKDOPLF�EHWD[RORO�LV�YLUWXDOO\�GHYRLG�RI�V\VWHPLF�HIIHFWV����)ROORZLQJ�RUDO�DGPLQLVWUDWLRQ��WKH�

HOLPLQDWLRQ�KDOI�OLIH�RI�EHWD[RORO�LV�������KRXUV�DQG�LW�LV�PHWDEROL]HG�PDLQO\�WR�LQDFWLYH�VXEVWDQFHV�ZKLFK�

DUH�H[FUHWHG�LQ�WKH�XULQH����$OWKRXJK�EHWD[RORO�LV�DEVRUEHG�V\VWHPLFDOO\��RSKWKDOPLF�GRVHV�GR�QRW�

RUGLQDULO\�SURGXFH�SKDUPDFRORJLFDOO\�DFWLYH�WLVVXH�OHYHOV�DQG�WKXV��GHVSLWH�LWV�FDUGLRVHOHFWLYH�EHWD�

EORFNLQJ�DFWLYLW\��LW�KDV�PLQLPDO��LI�DQ\��HIIHFW�RQ�KHDUW�UDWH�RU�EORRG�SUHVVXUH��

�

%HWD[RORO�KDV�D�ORZ�DIILQLW\�IRU�ȕ��DGUHQHUJLF�UHFHSWRUV��DQG�RSKWKDOPLF�GRVHV�KDYH�QR�VLJQLILFDQW�HIIHFW�

RQ�SXOPRQDU\�IXQFWLRQ�DV�PHDVXUHG�E\�IRUFHG�H[SLUDWRU\�YROXPH�LQ�RQH�VHFRQG��)(9����IRUFHG�YLWDO�

FDSDFLW\��)9&��DQG�)(9��)9&����2SKWKDOPLF�GRVHV�GR�QRW�LQKLELW�WKH�HIIHFW�RI�LVRSURWHUHQRO��D�EHWD�

DGUHQHUJLF�VWLPXODQW��RQ�SXOPRQDU\�IXQFWLRQ����7KHUHIRUH��RSKWKDOPLF�EHWD[RORO�PD\�EH�XVHG�LQ�WKH�

WUHDWPHQW�RI�SDWLHQWV�ZLWK�JODXFRPD�RU�RFXODU�K\SHUWHQVLRQ�ZKR�KDYH�FRH[LVWLQJ�UHDFWLYH�DLUZD\�GLVHDVH��

�

�

,1',&$7,216�

)RU�ORZHULQJ�LQWUDRFXODU�SUHVVXUH�LQ�WKH�WUHDWPHQW�RI�RFXODU�K\SHUWHQVLRQ�RU�FKURQLF�RSHQ�DQJOH�JODXFRPD���

0D\�EH�XVHG�DORQH�RU�LQ�FRPELQDWLRQ�ZLWK�RWKHU�,23�ORZHULQJ�PHGLFDWLRQ��

�

�

&2175$,1',&$7,216�

�
x� +\SHUVHQVLWLYLW\�WR�WKH�DFWLYH�VXEVWDQFH��VXEVWDQFHV���RU�WR�DQ\�RI�WKH�H[FLSLHQWV��

x� 5HDFWLYH� DLUZD\� GLVHDVH� LQFOXGLQJ� EURQFKLDO� DVWKPD� RU� D� KLVWRU\� RI� EURQFKLDO� DVWKPD�� VHYHUH�
FKURQLF�REVWUXFWLYH�SXOPRQDU\�GLVHDVH��

x� 6LQXV�EUDG\FDUGLD��VLFN�VLQXV�V\QGURPH�VLQR�DWULDO�EORFN��VHFRQG�RU�WKLUG�GHJUHH�DWULRYHQWULFXODU�
EORFN�QRW�FRQWUROOHG�ZLWK�SDFH�PDNHU��2YHUW�FDUGLDF�IDLOXUH��FDUGLRJHQLF�VKRFN��

�

�
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35(&$87,216�

*HQHUDO��

/LNH�RWKHU�WRSLFDOO\�DSSOLHG�RSKWKDOPLF�DJHQWV��EHWD[RORO�LV�DEVRUEHG�V\VWHPLFDOO\���'XH�WR�WKH�EHWD�

DGUHQHUJLF�FRPSRQHQW��EHWD[RORO��WKH�VDPH�W\SHV�RI�FDUGLRYDVFXODU��SXOPRQDU\�DQG�RWKHU�DGYHUVH�

UHDFWLRQV�VHHQ�ZLWK�V\VWHPLF�EHWD�DGUHQHUJLF�EORFNLQJ�DJHQWV�PD\�RFFXU���,QFLGHQFH�RI�V\VWHPLF�$'5V�

DIWHU�WRSLFDO�RSKWKDOPLF�DGPLQLVWUDWLRQ�LV�ORZHU�WKDQ�IRU�V\VWHPLF�DGPLQLVWUDWLRQ���7R�UHGXFH�WKH�V\VWHPLF�

DEVRUSWLRQ��VHH�'26$*(�$1'�$'0,1,675$7,21�VHFWLRQ���

�

$OWKRXJK�RSKWKDOPLF�EHWD[RORO�KDV�GHPRQVWUDWHG�D�ORZ�SRWHQWLDO�IRU�V\VWHPLF�HIIHFWV��LW�VKRXOG�EH�XVHG�

ZLWK�FDXWLRQ�LQ�SDWLHQWV�ZLWK�EUDG\FDUGLD��DQG�WKRVH�ZLWK�GLDEHWHV��HVSHFLDOO\�ODELOH�GLDEHWHV��EHFDXVH�RI�

SRVVLEOH�PDVNLQJ�RI�K\SRJO\FHPLD����&RQVLGHUDWLRQ�VKRXOG�EH�JLYHQ�WR�WKH�JUDGXDO�ZLWKGUDZDO�RI�DOO�EHWD�

DGUHQHUJLF�EORFNLQJ�DJHQWV�LQ�SDWLHQWV�VXVSHFWHG�RI�GHYHORSLQJ�WK\URWR[LFRVLV��DQG�DOVR�SULRU�WR�JHQHUDO�

DQHVWKHVLD��EHFDXVH�RI�WKH�UHGXFHG�DELOLW\�RI�WKH�KHDUW�WR�UHVSRQG�WR�EHWD�DGUHQHUJLFDOO\�PHGLDWHG�

V\PSDWKHWLF�UHIOH[�VWLPXOL��VHH�'58*�,17(5$&7,216���

�

%HWD[RORO��D�FDUGLRVHOHFWLYH�EHWD�EORFNHU��KDV�SURGXFHG�RQO\�PLQLPDO�HIIHFWV�LQ�SDWLHQWV�ZLWK�UHDFWLYH�

DLUZD\�GLVHDVH��KRZHYHU��FDXWLRQ�VKRXOG�EH�H[HUFLVHG�LQ�WKH�WUHDWPHQW�RI�SDWLHQWV�ZLWK�H[FHVVLYH�

UHVWULFWLRQ�RI�SXOPRQDU\�IXQFWLRQ��

�

,Q�SDWLHQWV�ZLWK�DQJOH�FORVXUH�JODXFRPD��WKH�LPPHGLDWH�WUHDWPHQW�REMHFWLYH�LV�WR�UHRSHQ�WKH�DQJOH�E\�

FRQVWULFWLRQ�RI�WKH�SXSLO�ZLWK�D�PLRWLF�DJHQW����%HWD[RORO�+&O�KDV�QR�HIIHFW�RQ�WKH�SXSLO��WKHUHIRUH��

RSKWKDOPLF�EHWD[RORO�VKRXOG�EH�XVHG�ZLWK�D�PLRWLF�WR�UHGXFH�HOHYDWHG�LQWUDRFXODU�SUHVVXUH�LQ�DQJOH�FORVXUH�

JODXFRPD��

�

$V�ZLWK�WKH�XVH�RI�RWKHU�DQWLJODXFRPD�GUXJV��GLPLQLVKHG�UHVSRQVLYHQHVV�WR�RSKWKDOPLF�EHWD[RORO�DIWHU�

SURORQJHG�WKHUDS\�KDV�EHHQ�UHSRUWHG�LQ�VRPH�SDWLHQWV���+RZHYHU��LQ�RQH�ORQJ�WHUP�VWXG\�LQ�ZKLFK�����

SDWLHQWV�WUHDWHG�ZLWK�EHWD[RORO�RSKWKDOPLF�VROXWLRQ�KDYH�EHHQ�IROORZHG�IRU�XS�WR�WKUHH�\HDUV��QR�

VLJQLILFDQW�GLIIHUHQFH�LQ�PHDQ�LQWUDRFXODU�SUHVVXUH�KDV�EHHQ�REVHUYHG�DIWHU�LQLWLDO�VWDELOL]DWLRQ��

��
&DUGLDF�GLVRUGHUV��

,Q�SDWLHQWV�ZLWK�FDUGLRYDVFXODU�GLVHDVHV��H�J��FRURQDU\�KHDUW�GLVHDVH��3ULQ]PHWDO¶V�DQJLQD�DQG�FDUGLDF�

IDLOXUH��DQG�K\SRWHQVLRQ�WKHUDS\�ZLWK�EHWD�EORFNHUV�VKRXOG�EH�FULWLFDOO\�DVVHVVHG�DQG�WKH�WKHUDS\�ZLWK�

RWKHU�DFWLYH�VXEVWDQFHV�VKRXOG�EH�FRQVLGHUHG���3DWLHQWV�ZLWK�FDUGLRYDVFXODU�GLVHDVHV�VKRXOG�EH�ZDWFKHG�
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IRU�VLJQV�RI�GHWHULRUDWLRQ�RI�WKHVH�GLVHDVHV�DQG�RI�DGYHUVH�UHDFWLRQV���'XH�WR�LWV�QHJDWLYH�HIIHFW�RQ�

FRQGXFWLRQ�WLPH��EHWD�EORFNHUV�VKRXOG�RQO\�EH�JLYHQ�ZLWK�FDXWLRQ�WR�SDWLHQWV�ZLWK�ILUVW�GHJUHH�KHDUW�EORFN��

�

9DVFXODU�GLVRUGHUV��

3DWLHQWV�ZLWK�VHYHUH�SHULSKHUDO�FLUFXODWRU\�GLVWXUEDQFH�GLVRUGHUV��L�H��VHYHUH�IRUPV�RI�5D\QDXG¶V�GLVHDVH�

RU�5D\QDXG¶V�V\QGURPH��VKRXOG�EH�WUHDWHG�ZLWK�FDXWLRQ��

�

5HVSLUDWRU\�GLVRUGHUV��

5HVSLUDWRU\�UHDFWLRQV��LQFOXGLQJ�GHDWK�GXH�WR�EURQFKRVSDVP�LQ�SDWLHQWV�ZLWK�DVWKPD�KDYH�EHHQ�UHSRUWHG�

IROORZLQJ�DGPLQLVWUDWLRQ�RI�VRPH�RSKWKDOPLF�EHWD�EORFNHUV��

�

3DWLHQWV�ZLWK�PLOG�PRGHUDWH�EURQFKLDO�DVWKPD��D�KLVWRU\�RI�PLOG�PRGHUDWH�FKURQLF�REVWUXFWLYH�SXOPRQDU\�

GLVHDVH��&23'��VKRXOG�EH�WUHDWHG�ZLWK�FDXWLRQ��

�

+\SRJO\FHPLD�GLDEHWHV��

%HWD�EORFNHUV�VKRXOG�EH�DGPLQLVWHUHG�ZLWK�FDXWLRQ�LQ�SDWLHQWV�VXEMHFW�WR�VSRQWDQHRXV�K\SRJO\FHPLD�RU�WR�

SDWLHQWV�ZLWK�ODELOH�GLDEHWHV��DV�EHWD�EORFNHUV�PD\�PDVN�WKH�VLJQV�DQG�V\PSWRPV�RI�DFXWH�K\SRJO\FHPLD��

�

+\SHUWK\URLGLVP��

%HWD�EORFNHUV�PD\�DOVR�PDVN�WKH�VLJQV�RI�K\SHUWK\URLGLVP��

�

&RUQHDO�GLVHDVHV��

2SKWKDOPLF�ȕ�EORFNHUV�PD\�LQGXFH�GU\QHVV�RI�H\HV���3DWLHQWV�ZLWK�FRUQHDO�GLVHDVHV�VKRXOG�EH�WUHDWHG�ZLWK�

FDXWLRQ����

�

2WKHU�EHWD�EORFNLQJ�DJHQWV��

7KH�HIIHFW�RQ�LQWUD�RFXODU�RQ�SUHVVXUH�RU�WKH�NQRZQ�HIIHFWV�RI�V\VWHPLF�EHWD�EORFNDGH�PD\�EH�SRWHQWLDWHG�

ZKHQ�EHWD[RORO�LV�JLYHQ�WR�WKH�SDWLHQWV�DOUHDG\�UHFHLYLQJ�D�V\VWHPLF�EHWD�EORFNLQJ�DJHQW���7KH�UHVSRQVH�RI�

WKHVH�SDWLHQWV�VKRXOG�EH�FORVHO\�REVHUYHG���7KH�XVH�RI�WZR�WRSLFDO�EHWD�DGUHQHUJLF�EORFNLQJ�DJHQWV�LV�QRW�

UHFRPPHQGHG�����

�

0XVFOH�:HDNQHVV�

%HWD�DGUHQHUJLF�EORFNLQJ�DJHQWV�KDYH�EHHQ�UHSRUWHG�WR�SRWHQWLDWH�PXVFOH�ZHDNQHVV�FRQVLVWHQW�ZLWK�FHUWDLQ�

P\DVWKHQLF�V\PSWRPV��H�J��GLSORSLD��SWRVLV�DQG�JHQHUDOL]HG�ZHDNQHVV���
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$QDSK\ODFWLF�UHDFWLRQV��

:KLOH�WDNLQJ�EHWD�EORFNHUV��SDWLHQWV�ZLWK�KLVWRU\�RI�DWRS\�RU�D�KLVWRU\�RI�VHYHUH�DQDSK\ODFWLF�UHDFWLRQ�WR�D�

YDULHW\�RI�DOOHUJHQV�PD\�EH�PRUH�UHDFWLYH�WR�UHSHDWHG�FKDOOHQJH�ZLWK�VXFK�DOOHUJHQV�DQG�XQUHVSRQVLYH�WR�

WKH�XVXDO�GRVH�RI�DGUHQDOLQH�XVHG�WR�WUHDW�DQDSK\ODFWLF�UHDFWLRQV��

�

&KRURLGDO�GHWDFKPHQW��

&KRURLGDO�GHWDFKPHQW�KDV�EHHQ�UHSRUWHG�ZLWK�DGPLQLVWUDWLRQ�RI�DTXHRXV�VXSSUHVVDQW�WKHUDS\��H�J��WLPRORO��

DFHWD]RODPLGH��DIWHU�ILOWUDWLRQ�SURFHGXUHV��

�

6XUJLFDO�DQDHVWKHVLD��

ȕ�EORFNLQJ�RSKWKDOPRORJLFDO�SUHSDUDWLRQV�PD\�EORFN�V\VWHPLF�ȕ�DJRQLVW�HIIHFWV�H�J��DGUHQDOLQH���7KH�

DQDHVWKHVLRORJLVW�VKRXOG�EH�LQIRUPHG�ZKHQ�WKH�SDWLHQW�LV�UHFHLYLQJ�EHWD[RORO��

�

&RQWDFW�OHQVHV��

%HWRSWLF�6�FRQWDLQV�EHQ]DONRQLXP�FKORULGH�ZKLFK�PD\�FDXVH�LUULWDWLRQ�DQG�LV�NQRZQ�WR�GLVFRORXU�VRIW�

FRQWDFW�OHQVHV���$YRLG�FRQWDFW�ZLWK�VRIW�FRQWDFW�OHQVHV���3DWLHQWV�PXVW�EH�LQVWUXFWHG�WR�UHPRYH�FRQWDFW�

OHQVHV�SULRU�WR�DSSOLFDWLRQ�RI�%(7237,&�6�DQG�ZDLW�DW�OHDVW����PLQXWHV�EHIRUH�UHLQVHUWLRQ��

�

'UXJ�,QWHUDFWLRQV��

1R�VSHFLILF�GUXJ�LQWHUDFWLRQ�VWXGLHV�KDYH�EHHQ�SHUIRUPHG�ZLWK�EHWD[RORO���7KHUH�LV�D�SRWHQWLDO�IRU�DGGLWLYH�

HIIHFWV�UHVXOWLQJ�LQ�K\SRWHQVLRQ�DQG�RU�PDUNHG�EUDG\FDUGLD�ZKHQ�RSKWKDOPLF�EHWD�EORFNHUV�VROXWLRQ�LV�

DGPLQLVWHUHG�FRQFRPLWDQWO\�ZLWK�RUDO�FDOFLXP�FKDQQHO�EORFNHUV��EHWD�DGUHQHUJLF�EORFNLQJ�DJHQWV��

DQWLDUUK\WKPLFV��LQFOXGLQJ�DPLRGDURQH���GLJLWDOLV�JO\FRVLGHV��SDUDV\PSDWKRPLPHWLFV��JXDQHWKLGLQH��

�

%HWD�EORFNHUV�FDQ�GHFUHDVH�WKH�UHVSRQVH�WR�DGUHQDOLQH�XVHG�WR�WUHDW�DQDSK\ODFWLF�UHDFWLRQV���

6SHFLDO�FDXWLRQ�VKRXOG�EH�H[HUFLVHG�LQ�SDWLHQWV�ZLWK�D�KLVWRU\�RI�DWRS\�RU�DQDSK\OD[LV��

�

0\GULDVLV�UHVXOWLQJ�IURP�FRQFRPLWDQW�XVH�RI�RSKWKDOPLF�EHWD�EORFNHUV�DQG�DGUHQDOLQH�

�HSLQHSKULQH��KDV�EHHQ�UHSRUWHG�RFFDVLRQDOO\��
�

&ORVH�REVHUYDWLRQ�RI�WKH�SDWLHQW�LV�UHFRPPHQGHG�ZKHQ�D�EHWD�EORFNHU�LV�DGPLQLVWHUHG�WR�SDWLHQWV�

UHFHLYLQJ�RUDO�EHWD�DGUHQHUJLF�EORFNLQJ�GUXJV��RU�FDWHFKRODPLQH�GHSOHWLQJ�GUXJV�VXFK�DV�UHVHUSLQH��
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EHFDXVH�RI�SRVVLEOH�DGGLWLYH�HIIHFWV����&DXWLRQ�VKRXOG�EH�H[HUFLVHG�LQ�SDWLHQWV�XVLQJ�FRQFRPLWDQW�

DGUHQHUJLF�SV\FKRWURSLF�GUXJV��

�

)HUWLOLW\�

7KHUH�DUH�QR�GDWD�RQ�WKH�HIIHFWV�RI�%(7237,&�6�RQ�KXPDQ�IHUWLOLW\��

�

3UHJQDQF\��

7KHUH�DUH�QR�DGHTXDWH�GDWD�IRU�WKH�XVH�RI�EHWD[RORO�LQ�SUHJQDQW�ZRPHQ���%HWD[RORO�VKRXOG�QRW�EH�XVHG�

GXULQJ�SUHJQDQF\�XQOHVV�FOHDUO\�QHFHVVDU\���7R�UHGXFH�V\VWHPLF�DEVRUSWLRQ��VHH�'26$*(�$1'�

$'0,1,675$7,21�VHFWLRQ���(SLGHPLRORJLFDO�VWXGLHV�KDYH�UHYHDOHG�PDOIRUPDWLYH�HIIHFWV�EXW�VKRZ�D�

ULVN�IRU�LQWUD�XWHULQH�JURZWK�UHWDUGDWLRQ�ZKHQ�EHWD�EORFNHUV�DUH�DGPLQLVWHUHG�E\�WKH�RUDO�URXWH���,Q�

DGGLWLRQ�VLJQV�DQG�V\PSWRPV�RI�EHWD�EORFNDGH��H�J��EUDG\FDUGLD��K\SRWHQVLRQ��UHVSLUDWRU\�GLVWUHVV�DQG�

K\SRJO\FHPLD��KDYH�EHHQ�DGPLQLVWHUHG�XQWLO�GHOLYHU\���,I�%(7237,&�6�LV�DGPLQLVWHUHG�XQWLO�GHOLYHUHG�

XQWLO�GHOLYHU\��WKH�QHRQDWH�VKRXOG�EH�FDUHIXOO\�PRQLWRUHG�GXULQJ�WKH�ILUVW�GD\�RI�OLIH��

�

1XUVLQJ�0RWKHUV��

%HWD�EORFNHUV�DUH�H[FUHWHG�LQ�EUHDVW�PLON��+RZHYHU��DW�WKHUDSHXWLF�GRVHV�RI�EHWD[RORO�LQ�H\H�GURSV�LW�LV�QRW�

OLNHO\�WKDW�VXIILFLHQW�DPRXQWV�ZRXOG�EH�SUHVHQW�LQ�EUHDVW�PLON�WR�SURGXFH�FOLQLFDO�V\PSWRPV�RI�EHWD�

EORFNDGH�LQ�WKH�LQIDQW���7R�UHGXFH�V\VWHPLF�DEVRUSWLRQ��VHH�'26$*(�$1'�$'0,1,675$7,21�

VHFWLRQ���

�

8VDJH�LQ�&KLOGUHQ��

&OLQLFDO�VWXGLHV�WR�HVWDEOLVK�WKH�VDIHW\�DQG�HIILFDF\�LQ�FKLOGUHQ�KDYH�QRW�EHHQ�SHUIRUPHG��

�

(IIHFWV�RQ�DELOLW\�WR�GULYH�DQG�XVH�PDFKLQHV��

7HPSRUDU\�EOXUUHG�YLVLRQ�RU�RWKHU�YLVXDO�GLVWXUEDQFHV�PD\�DIIHFW�WKH�DELOLW\�WR�GULYH�RU�XVH�PDFKLQHV���,I�

EOXUUHG�YLVLRQ�RFFXUV�DIWHU�LQVWLOODWLRQ��WKH�SDWLHQW�PXVW�ZDLW�XQWLO�WKH�YLVLRQ�FOHDUV�EHIRUH�GULYLQJ�RU�XVLQJ�

PDFKLQHU\��

�

$'9(56(�5($&7,216�

7KH�IROORZLQJ�DGYHUVH�UHDFWLRQV�KDYH�EHHQ�UHSRUWHG�LQ�FOLQLFDO�WULDOV�RI�XS�WR�WKUHH�\HDUV�RI�SDWLHQW�

H[SHULHQFH�ZLWK�%(7237,&�6��%HWD[RORO�+\GURFKORULGH�2SKWKDOPLF�6XVSHQVLRQ���

�

2FXODU��
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�

%(7237,&�6�KDV�EHHQ�ZHOO�WROHUDWHG����2FXODU�GLVFRPIRUW�RI�VKRUW�GXUDWLRQ�KDV�EHHQ�H[SHULHQFHG�E\�

VRPH�SDWLHQWV�XSRQ�LQVWLOODWLRQ�DQG�LQFUHDVHG�WHDULQJ�KDV�EHHQ�UHSRUWHG����,QVWDQFHV�RI�EOXUUHG�YLVLRQ�RQ�

LQVWLOODWLRQ��GHFUHDVHG�FRUQHDO�VHQVLWLYLW\��HU\WKHPD��LWFKLQJ�VHQVDWLRQ��FRUQHDO�SXQFWDWH�VWDLQLQJ��NHUDWLWLV��

DQLVRFRULD�DQG�SKRWRSKRELD�KDYH�EHHQ�UHSRUWHG�����

�

6\VWHPLF��

6\VWHPLF�UHDFWLRQV�IROORZLQJ�WRSLFDO�DGPLQLVWUDWLRQ�RI�%(7237,&�6�KDYH�EHHQ�UHSRUWHG�UDUHO\��H�J���

&16���LQVRPQLD�DQG�GHSUHVVLYH�QHXURVLV����&RPPRQ�RFFXUUHQFH�RI�KHDGDFKH�KDV�EHHQ�UHSRUWHG���

�

/LNH�RWKHU�WRSLFDOO\�DSSOLHG�RSKWKDOPLF�GUXJV��EHWD[RORO�LV�DEVRUEHG�LQWR�V\VWHPLF�FLUFXODWLRQ���7KLV�PD\�

FDXVH�VLPLODU�XQGHVLUDEOH�HIIHFWV�DV�VHHQ�ZLWK�V\VWHPLF�EHWD�EORFNLQJ�DJHQWV���,QFLGHQFH�RI�V\VWHPLF�

$'5V�DIWHU�WRSLFDO�RSKWKDOPLF�DGPLQLVWUDWLRQ�LV�ORZHU�WKDQ�IRU�V\VWHPLF�DGPLQLVWUDWLRQ���/LVWHG�DGYHUVH�

UHDFWLRQV�LQFOXGH�UHDFWLRQV�VHHQ�ZLWKLQ�WKH�FODVV�RI�RSKWKDOPLF�EHWD�EORFNHUV��

�

$GGLWLRQDO�DGYHUVH�UHDFWLRQV�KDYH�EHHQ�VHHQ�ZLWK�RSKWKDOPLF�EHWD�EORFNHUV�DQG�PD\�SRWHQWLDOO\�RFFXU�

ZLWK�%(7237,&�6��

�

,PPXQH�V\VWHP�GLVRUGHUV��

6\VWHPLF�DOOHUJLF�UHDFWLRQV�LQFOXGLQJ�DQJLRHGHPD��XUWLFDULD��ORFDOL]HG�DQG�JHQHUDOL]HG�UDVK��SUXULWXV��

DQDSK\ODFWLF�UHDFWLRQ��

�

0HWDEROLVP�DQG�QXWULWLRQ�GLVRUGHUV��

+\SRJO\FHPLD��

�

3V\FKLDWULF�GLVRUGHUV��

,QVRPQLD��GHSUHVVLRQ��QLJKWPDUHV��PHPRU\�ORVV��

�

1HUYRXV�V\VWHP�GLVRUGHUV��

6\QFRSH��FHUHEURYDVFXODU�DFFLGHQW��FHUHEUDO�LVFKHPLD��LQFUHDVHV�LQ�VLJQV�DQG�V\PSWRPV�RI�P\DVWKHQLD�

JUDYLV��GL]]LQHVV��SDUDHVWKHVLD��DQG�KHDGDFKH��

�

(\H�GLVRUGHUV��

6LJQV�DQG�V\PSWRPV�RI�RFXODU�LUULWDWLRQ��H�J��EXUQLQJ��VWLQJLQJ��LWFKLQJ��WHDULQJ��UHGQHVV���EOHSKDULWLV��

NHUDWLWLV��EOXUUHG�YLVLRQ�DQG�FKRURLGDO�GHWDFKPHQW�IROORZLQJ�ILOWUDWLRQ�VXUJHU\��GHFUHDVHG�FRUQHDO�
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�

VHQVLWLYLW\��GU\�H\HV��FRUQHDO�HURVLRQ��SWRVLV��GLSORSLD���

�

&DUGLDF�GLVRUGHUV��

%UDG\FDUGLD��FKHVW�SDLQ��SDOSLWDWLRQV��HGHPD��DUUK\WKPLD��FRQJHVWLYH�KHDUW�IDLOXUH��DWULRYHQWULFXODU�EORFN��

FDUGLDF�DUUHVW��FDUGLDF�IDLOXUH��

�

9DVFXODU�GLVRUGHUV��

+\SRWHQVLRQ��5D\QDXG¶V�SKHQRPHQRQ��FROG�KDQGV�DQG�IHHW��

�

5HVSLUDWRU\��WKRUDFLF��DQG�PHGLDVWLQDO�GLVRUGHUV��

%URQFKRVSDVP��SUHGRPLQDQWO\�LQ�SDWLHQWV�ZLWK�SUH�H[LVWLQJ�EURQFKRVSDVWLF�GLVHDVH���G\VSQRHD��FRXJK��

�

*DVWURLQWHVWLQDO�GLVRUGHUV���

'\VJHXVLD��QDXVHD��G\VSHSVLD��GLDUUKHD��GU\�PRXWK��DEGRPLQDO�SDLQ��YRPLWLQJ��

�

6NLQ�DQG�VXEFXWDQHRXV�WLVVXH�GLVRUGHUV��

$ORSHFLD��SVRULDVLIRUP�UDVK�RU�H[DFHUEDWLRQ�RI�SVRULDVLV��VNLQ�UDVK��

�

0XVFXORVNHOHWDO�DQG�FRQQHFWLYH�WLVVXH�GLVRUGHUV��

0\DOJLD�

�

5HSURGXFWLYH�V\VWHP�DQG�EUHDVW�GLVRUGHUV��

6H[XDO�G\VIXQFWLRQ��GHFUHDVHG�OLELGR��

�

*HQHUDO�GLVRUGHUV�DQG�DGPLQLVWUDWLRQ�VLWH�FRQGLWLRQV��

$VWKHQLD�IDWLJXH��

�

6<037206�$1'�75($70(17�2)�29(5'26$*(�

�

6<037206��

1R�GDWD�DUH�DYDLODEOH�RQ�RYHUGRVDJH�RI�KXPDQV����+RZHYHU��DQWLFLSDWHG�V\PSWRPV�LQFOXGH�V\PSWRPDWLF�

EUDG\FDUGLD��K\SRWHQVLRQ��EURQFKRVSDVP��DFXWH�FDUGLDF�IDLOXUH�DQG�KHDUW�EORFN��VHFRQG�RU�WKLUG�GHJUHH���

�

$����P/�FRQWDLQHU�RI�������%(7237,&�6�ZRXOG�FRQWDLQ����PJ�RI�EHWD[RORO����%HWD[RORO�+&O�DW����PJ�
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�

%,'�LV�UHSRUWHG�WR�EH�DQ�HIIHFWLYH�DQG�VDIH�V\VWHPLF�GRVDJH�IRU�K\SHUWHQVLRQ����7KXV��DQ�LQGLYLGXDO�ZRXOG�

LQJHVW�DQ�DPRXQW�RI�EHWD[RORO�IURP�RQH�FRQWDLQHU�ZKLFK�LV�OHVV�WKDQ�WKH�PD[LPXP�GDLO\�RUDO�GRVH�RI�

EHWD[RORO�+&O��

�

6LQFH�WKH�RUDO�/'���LQ�DQLPDOV�UDQJHG�IURP�����WR�������PJ�NJ��D���NJ�FKLOG�ZRXOG�RQO\�UHFHLYH�����

PJ�NJ�LI�WKH�FKLOG�LQJHVWHG����P/�RI�������%(7237,&�6����$Q�DFXWH�WR[LF�UHVSRQVH�LV�WKXV�H[WUHPHO\�

UHPRWH��

�

75($70(17��

)RU�PDQDJHPHQW�RI�D�VXVSHFWHG�GUXJ�RYHUGRVH��SDUWLFXODUO\�DFFLGHQWDO�RUDO�LQJHVWLRQ��FRQWDFW�\RXU�

UHJLRQDO�SRLVRQ�FRQWURO�FHQWUH�LPPHGLDWHO\��

�

6KRXOG�DQ�RYHUGRVDJH�RFFXU�WKH�IROORZLQJ�LV�VXJJHVWHG��

2FXODU����)OXVK�H\H�ZLWK�OXNHZDUP�WDS�ZDWHU��

6\VWHPLF��

x� *DVWULF�ODYDJH��

x� 6\PSWRPDWLF�EUDG\FDUGLD����XVH�DWURSLQH�VXOIDWH�LQWUDYHQRXVO\�LQ�D�GRVDJH�RI������PJ�WR���PJ�WR�

LQGXFH�YDJDO�EORFNDJH���,I�EUDG\FDUGLD�SHUVLVWV��LQWUDYHQRXV�LVRSURWHUHQRO�K\GURFKORULGH�VKRXOG�EH�

DGPLQLVWHUHG�FDXWLRXVO\���,Q�UHIUDFWRU\�FDVHV�WKH�XVH�RI�D�WUDQVYHQRXV�FDUGLDF�SDFHPDNHU�PD\�EH�

FRQVLGHUHG��

x� +\SRWHQVLRQ����XVH�V\PSDWKRPLPHWLF�SUHVVRU�GUXJ�WKHUDS\��VXFK�DV�GRSDPLQH��GREXWDPLQH�RU�

OHYDUWHUHQRO����,Q�UHIUDFWRU\�FDVHV��WKH�XVH�RI�JOXFDJRQ�K\GURFKORULGH�KDV�EHHQ�UHSRUWHG�WR�EH�

XVHIXO��

x� %URQFKRVSDVP���XVH�LVRSURWHUHQRO�K\GURFKORULGH����$GGLWLRQDO�WKHUDS\�ZLWK�DPLQRSK\OOLQH�PD\�EH�

FRQVLGHUHG��

x� $FXWH�FDUGLDF�IDLOXUH���FRQYHQWLRQDO�WKHUDS\�ZLWK�GLJLWDOLV��GLXUHWLFV��DQG�R[\JHQ�VKRXOG�EH�

LQVWLWXWHG�LPPHGLDWHO\����,Q�UHIUDFWRU\�FDVHV�WKH�XVH�RI�LQWUDYHQRXV�DPLQRSK\OOLQH�LV�VXJJHVWHG����

7KLV�PD\�EH�IROORZHG��LI�QHFHVVDU\��E\�JOXFDJRQ�K\GURFKORULGH�ZKLFK�KDV�EHHQ�UHSRUWHG�WR�EH�

XVHIXO��

x� +HDUW�EORFN��VHFRQG�RU�WKLUG�GHJUHH����XVH�LVRSURWHUHQRO�K\GURFKORULGH�RU�D�WUDQVYHQRXV�FDUGLDF�

SDFHPDNHU��

�
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�

'26$*(�$1'�$'0,1,675$7,21�

7KH�XVXDO�GRVH�LV�RQH�GURS�RI�%(7237,&�6��%HWD[RORO�+\GURFKORULGH�2SKWKDOPLF�6XVSHQVLRQ��LQ�WKH�

DIIHFWHG�H\H�V��WZLFH�GDLO\����:KHQ�XVLQJ�QDVRODFULPDO�RFFOXVLRQ�RU�FORVLQJ�WKH�H\HOLGV�IRU���PLQXWHV��WKH�

V\VWHPLF�DEVRUSWLRQ�LV�UHGXFHG���7KLV�PD\�UHVXOW�LQ�D�GHFUHDVH�LQ�V\VWHPLF�VLGH�HIIHFWV�DQG�DQ�LQFUHDVH�LQ�

ORFDO�DFWLYLW\���,Q�VRPH�SDWLHQWV��WKH�LQWUDRFXODU�SUHVVXUH�ORZHULQJ�UHVSRQVH�PD\�UHTXLUH�D�IHZ�ZHHNV�WR�

VWDELOL]H����&OLQLFDO�IROORZ�XS�VKRXOG�LQFOXGH�D�GHWHUPLQDWLRQ�RI�WKH�LQWUDRFXODU�SUHVVXUH�GXULQJ�WKH�ILUVW�

PRQWK�RI�WUHDWPHQW���7KHUHDIWHU��LQWUDRFXODU�SUHVVXUHV�VKRXOG�EH�GHWHUPLQHG�RQ�DQ�LQGLYLGXDO�EDVLV�DW�WKH�

MXGJPHQW�RI�WKH�SK\VLFLDQ��

�

:KHQ�D�SDWLHQW�LV�WUDQVIHUUHG�IURP�D�VLQJOH�DQWLJODXFRPD�DJHQW��FRQWLQXH�WKH�DJHQW�DOUHDG\�XVHG�DQG�DGG�

RQH�GURS�RI�%(7237,&�6�LQ�WKH�DIIHFWHG�H\H�V��WZLFH�D�GD\����2Q�WKH�IROORZLQJ�GD\��GLVFRQWLQXH�WKH�

SUHYLRXV�DQWLJODXFRPD�DJHQW�FRPSOHWHO\�DQG�FRQWLQXH�ZLWK�%(7237,&�6��

�

%HFDXVH�RI�GLXUQDO�YDULDWLRQ�RI�LQWUDRFXODU�SUHVVXUH�LQ�LQGLYLGXDO�SDWLHQWV��VDWLVIDFWRU\�UHVSRQVH�WR�WZLFH�D�

GD\�WKHUDS\�LV�EHVW�GHWHUPLQHG�E\�PHDVXULQJ�LQWUDRFXODU�SUHVVXUH�DW�GLIIHUHQW�WLPHV�GXULQJ�WKH�GD\����

,QWUDRFXODU�SUHVVXUH�RI�OHVV�WKDQ����PP�+J�PD\�QRW�EH�RSWLPDO�IRU�FRQWURO�RI�JODXFRPD�LQ�HDFK�SDWLHQW��

WKHUHIRUH��WKHUDS\�VKRXOG�EH�LQGLYLGXDOL]HG��

�

,I�WKH�LQWUDRFXODU�SUHVVXUH�RI�WKH�SDWLHQW�LV�QRW�DGHTXDWHO\�FRQWUROOHG�RQ�WKLV�UHJLPHQ��FRQFRPLWDQW�WKHUDS\�

ZLWK�SLORFDUSLQH��RWKHU�PLRWLFV��HSLQHSKULQH�RU�V\VWHPLFDOO\�DGPLQLVWHUHG�FDUERQLF�DQK\GUDVH�LQKLELWRUV�

FDQ�EH�LQVWLWXWHG��

�

:KHQ�D�SDWLHQW�LV�WUDQVIHUUHG�IURP�VHYHUDO�FRQFRPLWDQWO\�DGPLQLVWHUHG�DQWL�JODXFRPD�DJHQWV��

LQGLYLGXDOL]DWLRQ�LV�UHTXLUHG����$GMXVWPHQW�VKRXOG�LQYROYH�RQH�DJHQW�DW�D�WLPH�PDGH�DW�LQWHUYDOV�RI�QRW�OHVV�

WKDQ�RQH�ZHHN����$�UHFRPPHQGHG�DSSURDFK�LV�WR�FRQWLQXH�WKH�DJHQWV�EHLQJ�XVHG�DQG�DGG�RQH�GURS�RI�

%(7237,&�6�LQ�WKH�DIIHFWHG�H\H�V��WZLFH�D�GD\����2Q�WKH�IROORZLQJ�GD\��GLVFRQWLQXH�RQH�RI�WKH�RWKHU�

DQWLJODXFRPD�DJHQWV����7KH�UHPDLQLQJ�DQWLJODXFRPD�DJHQWV�PD\�EH�GHFUHDVHG�RU�GLVFRQWLQXHG�DFFRUGLQJ�WR�

WKH�SDWLHQW¶V�UHVSRQVH�WR�WUHDWPHQW����7KH�SK\VLFLDQ�PD\�EH�DEOH�WR�GLVFRQWLQXH�VRPH�RU�DOO�RI�WKH�RWKHU�

DQWLJODXFRPD�DJHQWV��

�

�

�

�

�
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�

3+$50$&(87,&$/�,1)250$7,21�

'UXJ�6XEVWDQFH��

&KHPLFDO�1DPH�� ������>S�>���&\FORSURS\OPHWKR[\�HWK\O@SKHQR[\@����LVRSURS\ODPLQR����

SURSDQRO�K\GURFKORULGH��

6WUXFWXUDO�)RUPXOD��

�

�
%HWD[RORO�+\GURFKORULGH�

�

0:�� � � � �������

3K\VLFDO�)RUP�� � � :KLWH�FU\VWDOOLQH�SRZGHU��

6ROXELOLW\�� � � $SSUR[LPDWHO\�����LQ�ZDWHU�

S.D�� � � � �����

S+�� � � � $W�S+������DSSUR[LPDWHO\�������RI�WKH�FRPSRXQG�LQ�WKH�IRUPXODWLRQ�LV�

LRQL]HG��

3DUWLWLRQ�&RHIILFLHQW�� � �����RFWDQRO��ZDWHU��

3HUPHDELOLW\�&RHIILFLHQW�� ����[������FP�VHF��

0HOWLQJ�3RLQW�� � � $ERXW�����&�
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�

&RPSRVLWLRQ��

%(7237,&�6��%HWD[RORO�+\GURFKORULGH�2SKWKDOPLF�6XVSHQVLRQ��LV�D�VWHULOH�LVRWRQLF�DTXHRXV�VXVSHQVLRQ�

FRQWDLQLQJ�EHWD[RORO�������Z�Y��������Z�Y�EHWD[RORO�K\GURFKORULGH��ZLWK�EHQ]DONRQLXP�FKORULGH��DV�

SUHVHUYDWLYH���PDQQLWRO��SRO\��VW\UHQH�GLYLQ\O�EHQ]HQH��VXOIRQLF�DFLG��FDUERPHU����3��HGHWDWH�GLVRGLXP��

K\GURFKORULF�DFLG�DQG�RU�VRGLXP�K\GUR[LGH��WR�DGMXVW�S+��DQG�SXULILHG�ZDWHU��

�

6WDELOLW\�DQG�6WRUDJH�5HFRPPHQGDWLRQV��

6WRUH�DW�URRP�WHPSHUDWXUH�����±����&���

�

6SHFLDO�,QVWUXFWLRQV��

3DWLHQWV�VKRXOG�EH�LQVWUXFWHG�WR�DYRLG�FRQWDPLQDWLRQ�RI�WKH�GURSSHU�WLS��

%(7237,&�6�6XVSHQVLRQ�PXVW�EH�ZHOO�VKDNHQ�EHIRUH�XVH���6WRUH�WKH�ERWWOH�LQ�WKH�RXWHU�FRQWDLQHU��

�

$9$,/$%,/,7<�
3U%(7237,&�6�6XVSHQVLRQ�LV�VXSSOLHG�LQ�SODVWLF�RSKWKDOPLF�'URS�WDLQHU��GLVSHQVHUV�FRQWDLQLQJ���P/��

DQG����P/�����
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�

$1,0$/�3+$50$&2/2*<�

7KH�DGUHQHUJLF�UHFHSWRUV�DVVRFLDWHG�ZLWK�P\GULDVLV�LQ�PDQ�DQG�WKH�RWKHU�PDPPDOLDQ�VSHFLHV�DUH�FODVVLILHG�

DV�RI�WKH�DOSKD�W\SH����7KXV��LW�LV�QRW�WR�EH�H[SHFWHG�WKDW�EHWD�EORFNHUV�FDXVH�D�VLJQLILFDQW�FKDQJH�LQ�SXSLO�

VL]H����7KH�SXSLOODU\�DFWLYLW\�RI�EHWD[RORO�+&O�ZDV�VWXGLHG�LQ�DOELQR�UDEELWV�E\�LQVWLOOLQJ�GURSV�RI�VROXWLRQV�

FRQWDLQLQJ�������������������������RU������EHWD[RORO�+&O��RU������SURSDUDFDLQH�LQWR�WKH�FXO�GH�VDF�DQG�

PHDVXULQJ�WKH�SXSLOODU\�GLDPHWHU�EHIRUH�DQG�DW���KRXUV�DIWHU�WUHDWPHQW����1R�FKDQJH�LQ�SXSLO�VL]H�ZDV�

VHHQ��

�

7KH�SHULSKHUDO�YDVRUHOD[LQJ�DFWLRQ�RI�EHWD[RORO�KDV�EHHQ�VKRZQ�LQ�DQ�in vivo�VWXG\�LQ�GRJV��ZKLOH�WKH�

YDVRUHOD[LQJ�DQG�FDOFLXP�FKDQQHO�EORFNLQJ�DFWLRQV�RI�EHWD[RORO�KDYH�EHHQ�GHPRQVWUDWHG�LQ�VHYHUDO�in 

vitro�VWXGLHV�XWLOL]LQJ�ERWK�QRQ�RFXODU�DQG�RFXODU�YHVVHOV�IURP�UDW��JXLQHD�SLJ��UDEELW��FDQLQH��SRUFLQH�DQG�

ERYLQH�PRGHOV���%HWD[RORO
V�DFWLRQ�DV�D�QHXURSURWHFWLYH�DJHQW�KDV�EHHQ�VKRZQ�LQ�ERWK�in vivo�DQG�in vitro�

H[SHULPHQWV�LQ�UDEELW�UHWLQD��UDW�FRUWLFDO�FXOWXUHV�DQG�FKLFN�UHWLQDO�FXOWXUHV��

�

3KDUPDFRNLQHWLFV��

7KH�RFXODU�ELRDYDLODELOLW\�RI���+>*@��56�EHWD[RORO�+&O�������RSKWKDOPLF�VROXWLRQ��KDV�EHHQ�HYDOXDWHG�

DIWHU�DGPLQLVWUDWLRQ�RI�D����PLFUROLWHU�GRVH�LQ�WKH�H\HV�RI�KHDOWK\�1HZ�=HDODQG�DOELQR�UDEELWV����6L[�

UDEELWV�ZHUH�XVHG�DW�HDFK�WLPH�LQWHUYDO�RI�����������������������������DQG�����PLQXWHV����2QH�UDEELW�ZDV�

GRVHG�ZLWK�LWV�RZQ�SRVLWLYH�QRQUDGLRDFWLYH�FRQWURO��DQG�RQH�UDEELW�ZDV�DOVR�GRVHG�ZLWK�LWV�UHVSHFWLYH�

YHKLFOH�FRQWURO����$W�WKH�SUHVFULEHG�WLPH��HDFK�UDEELW�ZDV�VDFULILFHG��DQG�VDPSOHV�ZHUH�WDNHQ�RI�WKH�

DTXHRXV�KXPRU��FRUQHD��LULV�DQG�OHQV�WLVVXHV��XVLQJ�DSSURSULDWH�WHFKQLTXHV����7KH�IROORZLQJ�UHVXOWV�ZHUH�

REWDLQHG�IRU�3HDN�7LPH��73F��DQG�3HDN�&RQFHQWUDWLRQV��3F��LQ�WKH�WLVVXHV��

�

� � � 73F��KRXUV�� � 3F�

$TXHRXV�KXPRU� ���� ����� XJ�PO�

&RUQHD� � ���� ������� XJ�J�

,ULV�FLOLDU\�ERG\� ����� ������ XJ�J�

/HQV� � ���� ����� XJ�J�
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�

'XH�WR�WKH�KLJK�OLSRSKLOLFLW\�RI�WKLV�FRPSRXQG�DQG�WKH�UDSLG�SHUPHDWLRQ�LQWR�FRUQHDO�WLVVXH��LW�DSSHDUV�

SRVVLEOH�WKDW�WKH�UDSLG�GHHTXLOLEUDWLRQ�HTXLOLEUDWLRQ�DW�WKH�FRUQHDO�VXUIDFH�DOORZV�KLJK�FRQFHQWUDWLRQV�RI�

WKH�GUXJ�WR�HQWHU�WKH�RFXODU�WLVVXH��

�

,W�LV�XQFOHDU�ZKHWKHU�WKH�WLVVXH�NLQHWLFV�RI�EHWD[RORO�IURP�%(7237,&�6�VXVSHQVLRQ�DUH�VLPLODU�WR�WKRVH�RI�

WKH�VROXWLRQ��

�

&/,1,&$/�3+$50$&2/2*<�

*ODXFRPD�LV�WKH�QDPH�RI�D�JURXS�RI�GLVHDVHV�FKDUDFWHUL]HG�E\�DQ�HOHYDWHG�LQWUDRFXODU�SUHVVXUH��,23��

DVVRFLDWHG�ZLWK�RSWLF�QHUYH�KHDG�GDPDJH�DQG�ZLWK�FRQVHTXHQW�ORVV�RI�YLVXDO�ILHOG����2Q�D�VWDWLVWLFDO�EDVLV��

WKH�SURJQRVLV�IRU�WKH�SUHVHUYDWLRQ�RI�YLVXDO�ILHOG�LQ�DQ�H\H�ZLWK�HOHYDWHG�,23�LV�LQYHUVHO\�UHODWHG�WR�WKH�

OHYHO�RI�,23�VXVWDLQHG�E\�WKDW�H\H���7KXV��WR�LPSURYH�WKH�FKDQFHV�IRU�VORZLQJ�WKH�SURJUHVVLYH�ORVV�RI�

YLVXDO�ILHOG��D�JRDO�RI�JODXFRPD�WKHUDS\�LV�WR�UHGXFH�WKH�,23�WR�D�OHYHO�ZLWKLQ�D�UDQJH�WROHUDWHG�E\�WKH�H\H����

3UHVHQW�PHGLFDO�WKHUDS\�RI�JODXFRPD�LQYROYHV�UHGXFWLRQ�RI�,23�E\�DQ\�RI�D�ZLGH�YDULHW\�RI�GUXJV��

�

7KH�PHFKDQLVP�RI�RFXODU�K\SRWHQVLYH�DFWLRQ�RI�EHWD[RORO�LQ�H\HV�ZLWK�QRUPDO�RU�HOHYDWHG�,23�DSSHDUV�WR�

EH�UHGXFWLRQ�RI�DTXHRXV�KXPRU�SURGXFWLRQ��DV�GHPRQVWUDWHG�E\�WRQRJUDSK\�DQG�DTXHRXV�

IOXRURSKRWRPHWU\����7KH�RQVHW�RI�DFWLRQ�ZKHQ�XVHG�DV�D�VROXWLRQ�FDQ�JHQHUDOO\�EH�QRWHG�ZLWKLQ����PLQXWHV�

DQG�WKH�PD[LPDO�HIIHFW�FDQ�XVXDOO\�EH�GHWHFWHG�WZR�KRXUV�DIWHU�WRSLFDO�DGPLQLVWUDWLRQ����$OWKRXJK�WKH�WLPH�

RI�RQVHW�RI�DFWLRQ�DQG�WKH�WLPH�RI�PD[LPDO�HIIHFW�IRU�WKH�VXVSHQVLRQ�KDYH�QRW�EHHQ�GHWHUPLQHG��VWXGLHV�LQ�

UDEELWV�LQGLFDWH�WKDW�WKH�FRQFHQWUDWLRQ�RI�EHWD[RORO�LQ�WKH�DTXHRXV�KXPRXU�DSSHDUV�WR�LQFUHDVH�DW�WKH�VDPH�

UDWH�IROORZLQJ�LQVWLOODWLRQ�RI�HLWKHU�WKH�VROXWLRQ�RU�WKH�VXVSHQVLRQ����$�VLQJOH�GRVH�SURYLGHV�D����KRXU�

UHGXFWLRQ�LQ�LQWUDRFXODU�SUHVVXUH����&OLQLFDO�REVHUYDWLRQ�RI�JODXFRPD�SDWLHQWV�WUHDWHG�ZLWK�RSKWKDOPLF�

EHWD[RORO�VROXWLRQ�IRU�XS�WR�WKUHH�\HDUV�VKRZV�WKDW�WKH�LQWUDRFXODU�SUHVVXUH�ORZHULQJ�HIIHFW�LV�ZHOO�

PDLQWDLQHG��

�

�
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&OLQLFDO�VWXGLHV�VKRZ�WKDW�WRSLFDO�EHWD[RORO�VROXWLRQ�UHGXFHV�PHDQ�LQWUDRFXODU�SUHVVXUH�����IURP�

EDVHOLQH����,Q�WULDOV�XVLQJ����PP�+J�DV�D�JHQHUDOO\�DFFHSWHG�LQGH[�RI�LQWUDRFXODU�SUHVVXUH�FRQWURO��

RSKWKDOPLF�EHWD[RORO�VROXWLRQ�ZDV�HIIHFWLYH�LQ�PRUH�WKDQ�����RI�WKH�SRSXODWLRQ�VWXGLHG��RI�ZKRP�����

ZHUH�WUHDWHG�ZLWK�WKH�EHWD�EORFNHU�DORQH���,Q�FRQWUROOHG��GRXEOH�PDVNHG�VWXGLHV��WKH�PDJQLWXGH�DQG�

GXUDWLRQ�RI�RFXODU�K\SRWHQVLYH�HIIHFW�RI�RSKWKDOPLF�EHWD[RORO�VROXWLRQ�DQG�RSKWKDOPLF�WLPRORO�VROXWLRQ�

ZHUH�FOLQLFDOO\�HTXLYDOHQW��

�

,Q�FRQWUROOHG�GRXEOH�PDVNHG�VWXGLHV��WKH�PDJQLWXGH�DQG�GXUDWLRQ�RI�WKH�RFXODU�K\SRWHQVLYH�HIIHFW�RI�

EHWD[RORO������VROXWLRQ�DQG�%(7237,&�6�������VXVSHQVLRQ�ZHUH�FOLQLFDOO\�HTXLYDOHQW���3DWLHQWV�WUHDWHG�

ZLWK�%(7237,&�6�6XVSHQVLRQ��������UHSRUWHG�RFXODU�VWLQJLQJ�DQG�EXUQLQJ�VLJQLILFDQWO\�OHVV�RIWHQ�WKDQ�

WKRVH�SDWLHQWV�WUHDWHG�ZLWK�EHWD[RORO�VROXWLRQ�����������+RZHYHU��WUDQVLHQW�EOXUUHG�YLVLRQ��D�IHZ�VHFRQGV�

WR�D�IHZ�PLQXWHV��ZDV�UHSRUWHG�PRUH�RIWHQ�ZLWK�%(7237,&�6�6XVSHQVLRQ�������YV��������

�

,Q�DGGLWLRQ�WR�HOHYDWHG�LQWUDRFXODU�SUHVVXUH��FOLQLFDO�HYLGHQFH�LQGLFDWHV�WKDW�YDVFXODU�IDFWRUV�PD\�DOVR�EH�

ULVN�IDFWRUV�LQ�WKH�SURJUHVVLRQ�RI�JODXFRPD�DQG�WKDW�YDVFXODU�LQVXIILFLHQF\�WR�WKH�RSWLF�QHUYH�KHDG�RU�

JDQJOLRQ�FHOO�D[RQV�PD\�UHVXOW�LQ�JODXFRPDWRXV�YLVXDO�ILHOG�ORVV���'XULQJ�WKHUDS\�ZLWK�EHWD[RORO��QR�

QHJDWLYH�HIIHFW�RQ�WKH�EORRG�VXSSO\�WR�WKH�RSWLF�QHUYH�KDV�EHHQ�REVHUYHG���5DWKHU��EHWD[RORO�PDLQWDLQV�RU�

LPSURYHV�RFXODU�EORRG�IORZ�SHUIXVLRQ���0RUHRYHU��FOLQLFDO�GDWD�REWDLQHG�GXULQJ�FRQWUROOHG�FOLQLFDO�WULDOV�LQ�

SDWLHQWV�ZLWK�FKURQLF�RSHQ�DQJOH�JODXFRPD�DQG�RFXODU�K\SHUWHQVLRQ�LQGLFDWH�WKDW�WUHDWPHQW�ZLWK�EHWD[RORO�

KDV�D�ORQJ�WHUP�EHQHILW�RQ�WKH�YLVXDO�ILHOG��

�

2SKWKDOPLF�EHWD[RORO�VROXWLRQ�KDV�DOVR�EHHQ�XVHG�VXFFHVVIXOO\�LQ�JODXFRPD�SDWLHQWV�ZKR�KDYH�XQGHUJRQH�

D�ODVHU�WUDEHFXORSODVW\�DQG�KDYH�QHHGHG�DGGLWLRQDO�ORQJ�WHUP�RFXODU�K\SRWHQVLYH�WKHUDS\����,W�KDV�EHHQ�

ZHOO�WROHUDWHG�LQ�JODXFRPD�SDWLHQWV�ZHDULQJ�KDUG�RU�VRIW�FRQWDFW�OHQVHV�DQG�LQ�DSKDNLF�SDWLHQWV����,W�KDV�QRW�

EHHQ�GHWHUPLQHG�ZKHWKHU�RU�QRW�%(7237,&�6�6XVSHQVLRQ�FDQ�EH�XVHG�LQ�WKHVH�SDWLHQWV��
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2SKWKDOPLF�EHWD[RORO�GRHV�QRW�SURGXFH�PLRVLV�RU�DFFRPPRGDWLYH�VSDVP�ZKLFK�DUH�IUHTXHQWO\�VHHQ�ZLWK�

PLRWLF�DJHQWV����7KH�EOXUUHG�YLVLRQ�DQG�QLJKW�EOLQGQHVV�RIWHQ�DVVRFLDWHG�ZLWK�VWDQGDUG�PLRWLF�WKHUDS\�DUH�

QRW�DVVRFLDWHG�ZLWK�RSKWKDOPLF�EHWD[RORO����7KXV��SDWLHQWV�ZLWK�FHQWUDO�OHQWLFXODU�RSDFLWLHV�DYRLG�WKH�YLVXDO�

LPSDLUPHQW�FDXVHG�E\�D�FRQVWULFWHG�SXSLO��

�

7KH�PRGH�RI�DFWLRQ�RI�EHWD�EORFNHUV�LQ�UHGXFLQJ�,23�KDV�QRW�EHHQ�IXOO\�HOXFLGDWHG��KRZHYHU��DYDLODEOH�

VWXGLHV�LQGLFDWH�WKH�GHFUHDVH�LQ�,23�UHVXOWV�IURP�D�UHGXFWLRQ�LQ�WKH�UDWH�RI�IRUPDWLRQ�RI�DTXHRXV�KXPRU�����

�

&DUGLRVHOHFWLYLW\��LQWULQVLF�V\PSDWKRPLPHWLF�DFWLYLW\�DQG�PHPEUDQH�VWDELOL]LQJ�DFWLYLW\��SURSHUWLHV�WKDW�

KDYH�EHHQ�XVHG�WR�FODVVLI\�EHWD�EORFNHUV�LQWR�VHYHUDO�FDWHJRULHV��GR�QRW�DSSHDU�WR�EH�PDMRU�GHWHUPLQDQWV�RI�

WKH�,23�UHGXFLQJ�DFWLYLW\�RI�WKHVH�GUXJV�MXGJLQJ�IURP�WKH�SXEOLVKHG�UHVXOWV�RI�FOLQLFDO�WULDOV�ZLWK�WKHP����

+RZHYHU��WKH�GHJUHH�WR�ZKLFK�VXFK�DQFLOODU\�SURSHUWLHV�DUH�SRVVHVVHG�ZLOO�LQIOXHQFH�WKH�GHJUHH�WR�ZKLFK�

VLGH�HIIHFWV�ZLOO�RFFXU����1RQVHOHFWLYH�EHWD�EORFNHUV�DW�RSKWKDOPLF�GRVHV�FDXVH�D�VLJQLILFDQW�LQFLGHQFH�RI�

V\VWHPLF�VLGH�HIIHFWV��SDUWLFXODUO\�FDUGLRSXOPRQDU\�HIIHFWV����&RQVHTXHQWO\��QRQ�VHOHFWLYH�EHWD�EORFNHUV�

DUH�FRQWUDLQGLFDWHG�LQ�SDWLHQWV�ZLWK�SXOPRQDU\�GLVHDVH����,Q�FRQWUDVW��D�FDUGLRVHOHFWLYH�EHWD�EORFNHU�VKRXOG�

EH�OHVV�DSW�WR�SURGXFH�EURQFKRFRQVWULFWLRQ��DQG�WKLV�KDV�EHHQ�FRQILUPHG�LQ�VWXGLHV�LQ�SDWLHQWV�ZLWK�UHDFWLYH�

DLUZD\�GLVHDVH�XVLQJ�HLWKHU�RSKWKDOPLF�RU�RUDO�GRVHV�RI�EHWD[RORO��

�

%RWK�EUDG\FDUGLD�DQG�EURQFKRVSDVP�KDYH�EHHQ�UHSRUWHG�WR�RFFXU�ZLWK�WRSLFDO�RFXODU�XVH�RI�WLPRORO��ZKLFK�

LV�D�QRQ�VHOHFWLYH�EHWD�EORFNHU�ZLWKRXW�LQWULQVLF�V\PSDWKRPLPHWLF�DFWLYLW\����%HWD[RORO�+&O�LV�D�QHZ�

FDUGLRVHOHFWLYH�EHWD�EORFNHU�ODFNLQJ�LQWULQVLF�V\PSDWKRPLPHWLF�DFWLYLW\�ZLWK�YHU\�ZHDN�ORFDO�DQHVWKHVWLF�

SURSHUWLHV��

�

2SKWKDOPLF�EHWD[RORO�VROXWLRQ��RQH�GURS�LQ�HDFK�H\H��DW�WZLFH�WKH�WKHUDSHXWLF�GRVDJH�ZDV�FRPSDUHG�WR�

WLPRORO�DQG�SODFHER�LQ�D�WKUHH�ZD\�PDVNHG�FURVVRYHU�VWXG\�FKDOOHQJLQJ�SDWLHQW�UHDFWLYH�DLUZD\�GLVHDVH����

%HWD[RORO�+&O�DW�WZLFH�WKH�FOLQLFDO�FRQFHQWUDWLRQ�KDG�QR�VLJQLILFDQW�HIIHFW�RQ�SXOPRQDU\�IXQFWLRQ�DV�

PHDVXUH�E\�)RUFHG�([SLUDWRU\�9ROXPH�LQ�RQH�VHFRQG��)(9����)RUFHG�9LWDO�&DSDFLW\��)9&��DQG�

)(9��)9&����$GGLWLRQDOO\��WKH�DFWLRQ�RI�LVRSURWHUHQRO��D�EHWD�VWLPXODQW��DGPLQLVWHUHG�DW�WKH�HQG�RI�WKH�

VWXG\�ZDV�QRW�LQKLELWHG�E\�RSKWKDOPLF�EHWD[RORO�+&O���
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,Q�FRQWUDVW��RSKWKDOPLF�WLPRORO�VLJQLILFDQWO\�GHFUHDVHG�WKHVH�SXOPRQDU\�IXQFWLRQV��WKH�PHDVXUHPHQWV�

VXEVHTXHQW�WR�EDVHOLQH�ZHUH�VLJQLILFDQWO\��S�������GLIIHUHQW�IURP�EHWD[RORO�+&O�DQG�SODFHER����

$GGLWLRQDOO\��WKH�DFWLRQ�RI�LVRSURWHUHQRO��D�EHWD�DGUHQHUJLF�VWLPXODQW��DGPLQLVWHUHG�DW�WKH�HQG�RI�WKH�VWXG\��

ZDV�LQKLELWHG�E\�WLPRORO�EXW�QRW�E\�EHWD[RORO��

�

)(9������3(5&(17�&+$1*(�)520�%$6(/,1(�

0HDQV�

� � %HWD[RORO������� 7LPRORO������ 3ODFHER�

� � VROXWLRQ� VROXWLRQ�

%DVHOLQH� � ���� ���� ����

����0LQXWHV� ���� �����

� ����

����0LQXWHV� ���� �����

� ����

����0LQXWHV� ����� �����

� ����

,VRSURWHUHQRO� ����� �����

� �����

�


���6WDWLVWLFDOO\�VLJQLILFDQW��3������������,VRSURWHUHQRO�ZDV�LQKDOHG�DW�����PLQXWHV��DQG�)(9��ZDV�

PHDVXUHG�DW�����PLQXWHV�DIWHU�LQKDODWLRQ��

�

�

3DUDGR[LFDOO\��GHVSLWH�LWV�FDUGLRVHOHFWLYH�DFWLRQ��RSKWKDOPLF�GRVHV�RI�EHWD[RORO�KDYH�QR�VLJQLILFDQW�HIIHFW�

RQ�KHDUW�UDWH����2SKWKDOPLF�EHWD[RORO�VROXWLRQ��RQH�GURS�LQ�HDFK�H\H��DW�WZLFH�WKH�FOLQLFDO�FRQFHQWUDWLRQ�

�����ZDV�FRPSDUHG�WR�WLPRORO��������VROXWLRQ�DQG�SODFHER�LQ�D�GRXEOH�PDVNHG�WKUHH�ZD\�FURVVRYHU�VWXG\�

LQ����QRUPDO�VXEMHFWV�FRPSDULQJ�RSKWKDOPLF�EHWD[RORO�+&O��WLPRORO�DQG�SODFHER�IRU�HIIHFWV�RQ�EORRG�

SUHVVXUH�DQG�KHDUW�UDWH����0HDQ�DUWHULDO�EORRG�SUHVVXUH�ZDV�QRW�DIIHFWHG�E\�DQ\�WUHDWPHQW��KRZHYHU��

RSKWKDOPLF�WLPRORO�SURGXFHG�D�VLJQLILFDQW�GHFUHDVH�LQ�WKH�PHDQ�KHDUW�UDWH����7KH�PHDQ�KHDUW�UDWH�IRU�

WLPRORO�DW���������DQG����PLQXWHV�ZDV�VLJQLILFDQWO\��S���������ORZHU�WKDQ�EHWD[RORO�+&O�RU�SODFHER��

�

�
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0($1�+($57�5$7(6�

� � � � � � 75($70(17�

%UXFH��6WUHVV��([HUFLVH��7HVW�

� 0LQXWHV� %HWD[RORO���� 7LPRORO������ �3ODFHER�

� � VROXWLRQ� � VROXWLRQ�

� �� ����� ����� ������

� �� ������ ������ ������

� �� ������ �����


� ������

� �� ������ �����


� ������

� �� ������ �����


� ������

� ��� ������ �����


� ������




0HDQ�SXOVH�UDWH�VLJQLILFDQWO\�ORZHU�IRU�WLPRORO�WKDQ�EHWD[RORO�+&O�RU��

�SODFHER���S����������

�

7KLV��VWXG\�FRQILUPV�WKDW�RSKWKDOPLF�GRVHV�RI�EHWD[RORO�GR�QRW�SURGXFH�SKDUPDFRORJLFDOO\�DFWLYH�WLVVXH�

OHYHOV�RI�WKH�GUXJ���5HSRUWHG�YDOXHV�IRU�WKH�YROXPH�RI�GLVWULEXWLRQ�RI�EHWD[RORO�LQ�PDQ�UDQJH�IURP�����

/�NJ�WR�����/�NJ����7KXV��HYHQ�ZLWK�FRPSOHWH�V\VWHPLF�DEVRUSWLRQ�RI�RSKWKDOPLF�GRVHV�RI�EHWD[RORO�WKH�

FRQFHQWUDWLRQV�RI�GUXJ�LQ�ERG\�WLVVXH�ZLOO�EH�VLJQLILFDQWO\�EHORZ�WKH�WKUHVKROG�FRQFHQWUDWLRQ�RI�

DSSUR[LPDWHO\���QJ�PO����7KH�ODFN�RI�HIIHFW�RI�EHWD[RORO�RQ�KHDUW�UDWH�KDV�EHHQ�FRQILUPHG�LQ�ORQJ�WHUP�

FOLQLFDO�WULDOV�LQ�SDWLHQWV�ZLWK�JODXFRPD�RU�RFXODU�K\SHUWHQVLRQ��

�

3KDUPDFRNLQHWLFV��

%HWD[RORO�LV�H[WHQVLYHO\�DEVRUEHG�IURP�WKH�JDVWURLQWHVWLQDO�WUDFW�IROORZLQJ�RUDO�DGPLQLVWUDWLRQ��ZLWK�SHDN�

SODVPD�OHYHOV�LQ���WR���KRXUV�DQG�DQ�HOLPLQDWLRQ�KDOI�OLIH�RI�������KRXUV����7KH�YROXPH�RI�GLVWULEXWLRQ�RI�

EHWD[RORO�LQ�PDQ�LV�����WR�����/�NJ��WKH�ODWWHU�ILJXUHV�UHSRUWHG�IROORZLQJ�UHSHDWHG�RUDO�GRVDJH���%HWD[RORO�

LV�QRW�H[WHQVLYHO\�ERXQG�WR�SODVPD�SURWHLQ�DQG�LV�H[FUHWHG�SULPDULO\�LQ�WKH�XULQH����$OWKRXJK�EHWD[RORO�LV�

DEVRUEHG�IROORZLQJ�RFXODU�DGPLQLVWUDWLRQ��WKUHVKROG�OHYHOV�IRU�V\VWHPLF�HIIHFWV�DUH�QRW�UHDFKHG��

�

7KH�IDWH�RI�WKH�UHVLQ�FRQWDLQHG�LQ�WKH�EHWD[RORO�VXVSHQVLRQ��IROORZLQJ�WRSLFDO�DSSOLFDWLRQ�WR�WKH�H\H��LV�

XQNQRZQ����7KH�UHDVRQ�IRU�WKH�LQDELOLW\�WR�DGGUHVV�WKLV�LVVXH�LV�WKDW�WKH�UHVLQ�LV�QRW�VROXEOH�LQ�ZDWHU�RU�

RUJDQLF�VROYHQWV�DQG�WKH�UHVLQ�KDV�UHVLVWHG�DOO�DWWHPSWV�WR�UDGLRDFWLYHO\�ODEHO�LW��
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72;,&2/2*<�
$FXWH�7R[LFLW\�
6SHFLHV�5RXWH� � /'���PJ�NJ��� 6LJQV�RI�7R[LFLW\�

�
0RXVH��S�R�� � ������ $OO�GHDWKV�RFFXUUHG�ZLWKLQ�RQH�

� � ���������������� � KRXU�LQ�GRVH�UHVSRQVH�PDQQHU��
�

0RXVH��L�Y�� � ����� $OO�GHDWKV�RFFXUUHG�ZLWKLQ�RQH�
� � �������������� KRXU�LQ�GRVH�UHVSRQVH�PDQQHU��
�

0RXVH��S�R�� � ��������������� 'HDWKV���PLQ������KUV��
� � � DIWHU�OHWKDO�RUDO�GRVH��
�

0RXVH��L�Y�� � ������������� 'HDWKV�RFFXUUHG�ZLWKLQ����������
� � � PLQXWHV�DIWHU�OHWKDO�L�Y��GRVH��
�

5DW��S�R�� � ������������������ 5HGXFHG�PRWRU�DFWLYLW\�
�

5DW��L�Y��� � ������������� 3WRVLV�DQG�RFFDVLRQDO�FRQYXOVLRQV��
�

0RXVH��S�R�� � ��������P�� 'LIILFXOWLHV�LQ�PRYHPHQW��WUHPRUV���
� � ��������I�� VWHUHRW\SH�EHKDYLRU��FORQLF�
� � � FRQYXOVLRQV���'HDWK�����PLQ��
� � � DIWHU�OHWKDO�GRVH��
�

0RXVH��L�Y�� � ����������P�� 7UHPRUV��FRQYXOVLYH�MXPSV��
� � ����������I�� FORQLF�FRQYXOVLRQV���'HDWK��
� � � ����PLQ��DIWHU�OHWKDO�GRVH��
�

5DW��S�R�� � ����������P�� 'LIILFXOWLHV�LQ�PRYHPHQW��
� � �����������I�� WUHPRUV��VWHUHRW\SH�EHKDYLRU���
� � � K\SHUVDOLYDWLRQ��SLORHUHFWLRQ���
� � � F\DQRVLV���'HDWKV�ZLWKLQ����
� � � KRXUV��
�

5DW��L�Y��� � ����������P�� 7UHPRUV�DQG�FORQLF��
� � ����������I�� FRQYXOVLRQV��GHDWKV�ZLWKLQ�����
� � � PLQ��LQ�GRVH�UHODWHG�PDQQHU��
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6XEDFXWH�7R[LFLW\�
�
6SHFLHV�5RXWH� � 'RVDJH�� 6LJQV�RI�7R[LFLW\�

� � �PJ�NJ�GD\��
�
5DW��L�Y��� � � ��������� 8QVWHDG\�JDLW�DIWHU�GRVLQJ��WUHPRU��LUUHJXODU�
��ZHHNV�� � � EUHDWKLQJ��SLORHUHFWLRQ��KDOI�FORVHG�H\HV��WDLO��
�� � � � ULJLGLW\�DW����PJ�NJ���5HGXFHG�ERG\�ZHLJKW�
� � � � JDLQ�DQG�IRRG�FRQVXPSWLRQ�LQ�PDOH�UDWV�DW�
� � � � ���PJ�NJ���
�
'RJ��L�Y�� � �������� $WD[LD��VDOLYDWLRQ��VXEGXHGQHVV���
���ZHHNV� � � KLJK�VWHSSLQJ�JDLW�DW��PJ�NJ�GXULQJ�ILUVW�WZR�
� � � � ZHHNV�RI�GRVLQJ���5HGXFWLRQ�LQ�KHDUW�UDWH�DW�
� � � � ��PJ�NJ�DIWHU�WKUHH�ZHHNV��
�
5DW��S�R�� � ��������������P�� 6OLJKW�LQFUHDVH�LQ�EORRG�JOXFRVH�
��ZHHNV�� � ��������������I�� DQG�VHUXP�XUHD�DW����PJ�NJ��PRGHUDWH�
� � � � LQFUHDVH�LQ�VHUXP�WULJO\FHULGH�DW�����PJ�NJ�

�P��VOLJKW�SURWHLQXULD�DW�����DQG�����PJ�NJ��I���
�
5DW��S�R�� � ��������� +\SHUVDOLYDWLRQ�DW����������PJ�NJ��
���ZHHNV��I�� � � SURVWUDWLRQ�DW�����PJ�NJ����2QH�PRUWDOLW\�DW�
� � � � ����PJ�NJ���,QFUHDVHV�LQ�VHUXP�XUHD�DQG�
� � � � FUHDWLQLQH�OHYHOV�DW�ERWK�GRVH�OHYHOV���6OLJKW�
� � � � K\SHUWURSK\�RI�DGUHQDO�JODQGV��
�
5DEELW��S�R�� � �������� $W�����PJ�NJ��ORZHU�UDWH�RI�ERG\�
��ZHHNV��I�� � � ZHLJKW�JDLQ��PRGHUDWH�LQFUHDVH�LQ�QHXWURSKLOV�
� � � � DQG�VOLJKW�LQFUHDVH�LQ�VHUXP�JOREXOLQ��
�
0RXVH��S�R�� � �������������� +LJKHU�LQFLGHQFH�RI�SRRU�FRDW��
��ZHHNV�� � � FRQGLWLRQ�DW�����DQG�����PJ�NJ��GRVH�UHODWHG�
� � � � UHGXFWLRQ�LQ�ZHLJKW�JDLQ�DW�DOO�GRVH�OHYHOV��
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�

&KURQLF�7R[LFLW\��
�
6SHFLHV�5RXWH� 'RVDJH�� � 6LJQV�RI�7R[LFLW\�
� � �PJ�NJ�GD\��
5DW��S�R�� ������������������ ,QWHUPLWWHQW�VDOLYDWLRQ��KDLU�ORVV��UHGXFHG�
���ZHHNV� � � IRRG�DQG�ZDWHU�LQWDNH�DW����������DQG���PJ�NJ��
�
� � � � $W�����PJ�NJ������PRUWDOLW\��VDOLYDWLRQ��
� � � � WUHPRUV��XQVWHDG\�JDLW��VOLJKW�KDLU�ORVV��ORZHU�ERG\�
� � � � ZHLJKW�JDLQ��HOHYDWHG�VHUXP�HQ]\PHV��HOHYDWHG��
� � � � OLYHU��DGUHQDO�DQG�NLGQH\�ZHLJKWV��0LQRU�
� � � � KLVWRSDWKRORJLFDO�FKDQJHV�DW�����PJ�NJ��
�
5DW��S�R�� ����������� � 5HGXFHG�RYHUDOO�ERG\�ZHLJKW�JDLQ��
���ZHHNV�� � � DW�����PJ�NJ�DQG�DW����PJ�NJ��PDOHV����6OLJKWO\�
� � � � LQFUHDVHG�UHODWLYH�DGUHQDO�ZHLJKWV�DW�����PJ�NJ�
� � � � �PDOHV���DQG�DW����PJ�NJ�DQG�����PJ�NJ��IHPDOHV���
�
'RJ��S�R�� ��������� � ,VRODWHG�LQVWDQFHV�RI�FRQYXOVLRQV�DW���PJ�NJ��
���ZHHNV� � � DQG����PJ�NJ���2FFDVLRQDO�KHDG�QRGGLQJ�PRYHPHQWV��
� � � � YRPLWLQJ�DQG�VDOLYDWLRQ�DW����PJ�NJ����
�
� � � � 6LJQLILFDQW�UHGXFWLRQ�LQ�KHDUW�UDWH�DIWHU���DQG����ZHHNV��
� � � � ������PJ�NJ��DQG�DIWHU�������DQG����ZHHNV�DW����PJ�NJ��
�
'RJ��S�R�� ��������� � +HDG�QRGGLQJ�PRYHPHQWV��KLJK�VWHSSLQJ�JDLW���
���ZHHNV� � � RFFDVLRQDO�YRPLWLQJ�DQG�ZKLQLQJ�DIWHU�GRVLQJ�DW���DQG�
� � � � ���PJ�NJ���6OLJKW�GHFUHDVH�LQ�V\VWROLF�SUHVVXUH�DW���DQG�
� � � � ���PJ�NJ��SRVVLEOH�EUDG\FDUGLD�DW����PJ�NJ��
�
�
&DUFLQRJHQLFLW\��
6SHFLHV�5RXWH� � 'RVDJH� � 6LJQV�RI�7R[LFLW\�
� � � �PJ�NJ�GD\��
�
0RXVH��S�R�� � ���������� � 5HGXFHG�ZHLJKW�JDLQ�DW����PJ�NJ���
�����ZHHNV� � � � 1R�HYLGHQFH�RI�FDUFLQRJHQLFLW\��
�
5DW��S�R�� � ���������� � 0DUNHG�UHGXFWLRQ�LQ�ERG\�ZHLJKW�JDLQ�
����ZHHNV� � �� � DW����PJ�NJ��1R�HYLGHQFH�RI�FDUFLQRJHQLFLW\��
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�

0XWDJHQLFLW\��
�
� 7HVW��6\VWHP� � � � � � 5HVXOWV�
$PHV�6DOPRQHOOD�0LFURVRPH�3ODWH�7HVW�� � � 1HJDWLYH�
0RXVH�/\PSKRPD�)RUZDUG�0XWDWLRQ�$VVD\� � � 1HJDWLYH�
6&(�DQG�&KURPRVRPH�$EHUUDWLRQ�$VVD\� � � 1HJDWLYH�
,Q�9LYR�0DOLJQDQW�7UDQVIRUPDWLRQ�$VVD\� � � 1HJDWLYH�
$PHV�0HWDEROLF�$FWLYDWLRQ�7HVW�� � � � 1HJDWLYH�
0LFURQXFOHXV�7HVW� � � � � � 1HJDWLYH�
�
�
�
5HSURGXFWLRQ�DQG�7HUDWRORJ\�
6SHFLHV�5RXWH� � 'RVDJH�� � )LQGLQJV�
� � � � �PJ�NJ�GD\��
�
5DW��S�R�� � � ����������� � 0LQLPDO�HIIHFWV�DW���DQG����PJ�NJ���
)HUWLOLW\�	�*HQHUDO� � � � � PDWHUQDO�DQG�IHWDO�WR[LFLW\�DW�����PJ�NJ��
5HSURGXFWLYH�3HUIRUPDQFH�
�
5DW��S�R�� � � ����������� � 0LQLPDO�HIIHFWV�DW���DQG����PJ�NJ��
3UH�DQG�3RVW�1DWDO� � � � � SURQRXQFHG�HIIHFWV�DW�����PJ�NJ��
'HYHORSPHQW�
�
5DW��S�R�� � � �������������� � (PEU\RWR[LF�HIIHFWV�DW�����DQG�����PJ�NJ��
)HWDO�7R[LFLW\� � � � � � 7RWDO�IHWDO�UHVRUSWLRQ�DW�����PJ�NJ��
DQG�7HUDWRJHQLFLW\�
�
5DW��S�R�� � � ����������� � 1R�VLJQLILFDQW�DGYHUVH�HIIHFWV�DW����
)HWDO�7R[LFLW\� � � � � � DQG����PJ�NJ���0DWHUQDO�DQG�IHWDO�WR[LFLW\�
DQG�7HUDWRJHQLFLW\� � � � � DW�����PJ�NJ��
�
5DEELW��S�R�� � � ������������� � 1R�DGYHUVH�HIIHFWV�RQ�RUJDQRJHQHVLV��
)HWDO�7R[LFLW\� � � � � � DW������RU����PJ�NJ���5HGXFHG�SRVW��
DQG�7HUDWRJHQLFLW\� � � � � LPSODQWDWLRQ�VXUYLYDO�DW����PJ�NJ��EXW�QR�
� � � � � � � DGYHUVH�HIIHFWV�RQ�PRUSKRJHQHVLV��
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�

0LVFHOODQHRXV��6WXGLHV�
6SHFLHV�5RXWH� � 'RVDJH� � )LQGLQJV�
� � � �PJ�NJ�GD\��
�
5DEELW�2FXODU� � ��������PJ� � 0RGHUDWH�FRQMXQFWLYDO�FRQJHVWLRQ�DQG��
,UULWDWLRQ�� � � � GLVFKDUJH��PLQLPDO�FORXGLQHVV�DW���KRXUV��
���GD\�� � � � � PLQLPDO�FRQMXQFWLYDO�FRQJHVWLRQ�DW����KRXUV��
�
� � � ���PJ� � 6HYHUH�FRQMXQFWLYDO�FRQJHVWLRQ�DQG�GLVFKDUJH��
� � � � � PLQLPDO�VZHOOLQJ��IODUH��LULWLV��FRUQHDO�
� � � � � FORXGLQHVV��
�
5DEELW�2FXODU� � ������������PJ�NJ� 0LQLPDO�FRQMXQFWLYDO�FRQJHVWLRQ��
,UULWDWLRQ��
����GD\V��
�
5DEELW�2FXODU� � �����PJ�GD\� � 0LQLPDO�PRGHUDWH�FRQMXQFWLYDO�FRQJHVWLRQ��
,UULWDWLRQ�� � � � 0LQLPDO�PRGHUDWH�WUDQVLHQW�FRQMXQFWLYDO��
���\HDU��� � � � GLVFKDUJH��LVRODWHG�LQVWDQFHV�RI�PLQLPDO�

� � � � IODUH��LULWLV��FRUQHDO�FORXGLQHVV�DQG�
� � � � QHRYDVFXODUL]DWLRQ��

�
5DEELW���2FXODU� � �����PJ�GD\� � 0LQLPDO�FRQMXQFWLYDO�FRQJHVWLRQ��
,UULWDWLRQ�� � � � WUDQVLHQW�PLQLPDO�GLVFKDUJH��
���PRQWK���
�
5DW���(Q]\PH� � ������� � 1R�PLFURVRPDO�HQ]\PH�LQGXFLQJ�FDSDFLW\��
,QGXFWLRQ� � PJ�NJ�GD\�
����GD\V��
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5()(5(1&(6�
�
��� $OOHQ�5&���%HWD[RORO�LQ�SXOPRQDU\�SDWLHQWV���3UHVHQWHG�DW�6RXWKHUQ�0HGLFDO�$VVQ��0HHWLQJ��

%DOWLPRUH��0DU\ODQG��1RYHPEHU��������
�
��� $OOHQ�5&��(SVWHLQ�'/���$�GRXEOH�PDVNHG�FOLQLFDO�WULDO�RI�EHWD[RORO�DQG�WLPRORO�LQ�JODXFRPD�

SDWLHQWV���$592�,QYHVWLJDWLYH�2SKWKDOPRORJ\�DQG�9LVXDO�6FLHQFHV��������0DUFK��������
�
��� $WNLQV�-0��3XJK�%5��-U����7LPHZHOO�50���&DUGLRYDVFXODU�HIIHFWV�RI�WRSLFDO�EHWD�EORFNHUV�GXULQJ�

H[HUFLVH���$P�-�2SKWKDO�������������)HE���������
�
��� $UPVWURQJ�-0��&DYHUR�,��)HQDUG�6���7KH�FRQWULEXWLRQ�RI�V\PSDWKHWLF�DQG�SDUDV\PSDWKHWLF�QHUYH�

PHFKDQLVPV�WR�WKH�FRQWURO�RI�KHDUW�UDWH�LQ�FRQVFLRXV�GRJV�DW�UHVW�DQG�GXULQJ�H[HUFLVHV�DV�DVVHVVHG�
E\�XVLQJ�EHWD[RORO�DQG�PHWK\OWURSLQH����

� %U�-��3KDUPDFRO������������3��������
�
��� %DUUHWW�$0���7KHUDSHXWLF�DSSOLFDWLRQV�RI�ȕ�DGUHQRFHSWRU�DQWDJRQLVWV���LQ��0RUVHOOL�3/��.LOERUQ�

-5��HW�DO��HGV���%HWD[RORO�DQG�2WKHU�ȕ���$GUHQRFHSWRU�$QWDJRQLVWV��9RO�����/�(�5�6���0RQRJUDSK�
6HULHV��1HZ�<RUN��5DYHQ�3UHVV��SS���������������

�
�� %HUHVIRUG�5��+HHO�5&����%HWD[RORO��D�UHYLHZ�RI�LWV�SKDUPDFRG\QDPLFV�DQG�SKDUPDFRNLQHWLF�

SURSHUWLHV��DQG�WKHUDSHXWLF�HIILFDF\�LQ�K\SHUWHQVLRQ�����
'UXJV����������������

�
��� %HUURVSL�$5��/HLERZLW]�+0���%HWD[RORO��D�QHZ�EHWD�DGUHQHUJLF�EORFNLQJ�DJHQW�IRU�WUHDWPHQW�RI�

JODXFRPD���$UFK�2SKWKDO��������������������
�
��� %HUU\�'����%HWD[RORO����3UHVHQWHG�DW�+DUYDUG�0HGLFDO�6FKRRO���*ODXFRPD�&RQIHUHQFH��%RVWRQ��

0DVV����-XQH��������
�
��� %HUU\�'3�-U��9DQ�%XVNLUN�(0��6KLHOGV�0%���%HWD[RORO�DQG�WLPRORO��D�FRPSDULVRQ�RI�HIILFDF\�DQG�

VLGH�HIIHFWV����$UFK�2SKWKDO������������������
�
����� %HVVKR�+��6X]XNL�-��7REH�$��9DVFXODU�HIIHFWV�RI�EHWD[RORO��D�FDUGLRVHOHFWLYH�ȕ�DGUHQRFHSWRU�

DQWDJRQLVW��LQ�LVRODWHG�UDW�DUWHULHV��-DS�-�3KDUPDFRO��������������������
�
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�

���� %ROHV�&DUHQLQL�$��6LERXU�*��%ROHV�&DUHQLQL�%���'LIIHUHQFHV�LQ�WKH�ORQJ�WHUP�HIIHFW�RI�WLPRORO�DQG�
EHWD[RORO�RQ�WKH�SXOVDWLOH�RFXODU�EORRG�IORZ���6XUY�2SKWKDOPRO�����6XSSO���6����6�����������

�
���� %RXGRW�-3��&DYHUR�,��HW�DO����3UHOLPLQDU\�VWXGLHV�RQ�6/��������D�QHZ�SRWHQW�FDUGLRVHOHFWLYH�ȕ��

DGUHQRFHSWRU�DQWDJRQLVW���%U�-�&OLQ�3KDUP���������������DEVWU����
�
���� &RKQ�-1���+DHPRG\QDPLF�HIIHFWV�RI���EORFNHUV���'UXJV�����6XSSO��������������������
�
���� &ROOLJQRQ�%UDFK�-���/RQJ�WHUP�HIIHFW�RI�WRSLFDO�EHWD�EORFNHUV�RQ�LQWUDRFXODU�SUHVVXUH�DQG�YLVXDO�

ILHOG�VHQVLWLYLW\�LQ�RFXODU�K\SHUWHQVLRQ�DQG�FKURQLF�RSHQ�DQJOH�JODXFRPD��6XUY�2SKWKDOPRO����
�6XSSO���6����6�����������

�
���� &UXLFNVKDQN�-0����+RZ�VDIH�DUH�ȕ�EORFNHUV"��'UXJV�����6XSSO�������������������
�
���� )HFKWQHU�5'��	�:HLQUHE�51���0HFKDQLVPV�RI�RSWLF�QHUYH�GDPDJH�LQ�SULPDU\�RSHQ�DQJOH�

JODXFRPD���6XUY�2SKWKDOPRO�������������������
�
���� )ODPPHU�-���7KH�YDVFXODU�FRQFHSW�RI�JODXFRPD���6XUY�2SKWKDOPRO������6����6���������
�
���� )HUUDQGHV�%��'XUDQG�$��HW�DO����3KDUPDFRNLQHWLFV�DQG�PHWDEROLVP�RI�EHWD[RORO�LQ�YDULRXV�DQLPDO�

VSHFLHV�DQG�PDQ���LQ����0RUVHOOL�3/��.LOERUQ�-5��HW�DO��HGV����%HWD[RORO�DQG�2WKHU�ȕ����
$GUHQRFHSWRU�$QWDJRQLVWV��9RO�����/�(�5�6��0RQRJUDSK�6HULHV��1HZ�<RUN��5DYHQ�3UHVV��SS�����
����������

� �
���� )ULHGPDQQ�-�&���6DIHW\�HYDOXDWLRQ�RI�EHWD[RORO����LQ����0RUVHOOL�3/��.LOERUQ�-5��HW�DO��HGV����

%HWD[RORO�DQG�2WKHU�ȕ���$GUHQRFHSWRU�$QWDJRQLVWV��9RO�����/�(�5�6��0RQRJUDSK�6HULHV��1HZ�
<RUN��5DYHQ�3UHVV��SS���������������

�
���� +HUQDQGH]�++��&HUYDQWHV�5��)UDWL�$��HW�DO����&DUGLRYDVFXODU�HIIHFWV�RI�WRSLFDO�JODXFRPD�WKHUDSLHV�

LQ�QRUPDO�VXEMHFWV���-��7R[LFRO�����������������������
�
���� +HVWHU�5.��&KHQ�=��%HFNHU�(-��0F/DXJKOLQ�0��'H6DQWLV�/��7KH�GLUHFW�YDVFXODU�UHOD[LQJ�DFWLRQ�

RI�EHWD[RORO��FDUWHRORO�DQG�WLPRORO�LQ�SRUFLQH�ORQJ�SRVWHULRU�FLOLDU\�DUWHU\��6XUY�2SKWKDOPRO�
���6XSSO��6����6�����������

�
���� +RVWH�$0��6\V�68��7KH�UHOD[DQW�DFWLRQV�RI�EHWD[RORO�RQ�LVRODWHG�ERYLQH�UHWLQDO�PLFURDUWHULHV��

&XUU�(\H�5HV������������������
�
�
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�

���� +RVWH�$0��%RHOV�3-��$QGULHV�/-��%UXWVDHUW�'/��.H�/DH\�--��(IIHFWV�RI�EHWD�DQWDJRQLVWV�RQ�
FRQWUDFWLRQ�RI�ERYLQH�UHWLQDO�DUWHULHV�in vitro����

� ,QYHVW�2SKWKDOPRO�9LV�6FL���������������������
�
���� +XFNDXI�+���5HVSLUDWRU\�WROHUDQFH�RI�RUDO�EHWD[RORO�LQ�SDUWLDOO\�UHYHUVLEOH�REVWUXFWLYH�DLUZD\V�

GLVHDVH���LQ���0RUVHOOL�3/��.LOERUQ�-5��HW�DO��HGV��%HWD[RORO�DQG�2WKHU�ȕ���$GUHQRFHSWRU�
$QWDJRQLVWV��9RO�����/�(�5�6���0RQRJUDSK�6HULHV��1HZ�<RUN��5DYHQ�3UHVV��SS�����������������

�
���� +XJXHV�)&��-XOLHQ�'��0DUFKH�-����,QIOXHQFH�RI�EHWD[RORO�+&O�DQG�DWHQRORO�RQ�DLUZD\V�LQ�FKURQLF�

REVWUXFWLYH�OXQJ�GLVHDVHV����FRPSDULVRQ�ZLWK�SURSUDQRORO���LQ����0RUVHOOL�3/��.LOERUQ�-5��HW�DW�
�HGV����%HWD[RORO�DQG�2WKHU�ȕ���$GUHQRFHSWRU�$QWDJRQLVWV��9RO����/�(�5�6��0RQRJUDSK�6HULHV��
1HZ�<RUN��5DYHQ�3UHVV��SS�����������������

�
���� .DLVHU�+-��)ODPPHU�-��6W�PSILJ�'��+HQGULFNVRQ�3����/RQJ�WHUP�YLVXDO�ILHOG�IROORZ�XS�RI�

JODXFRPD�SDWLHQWV�WUHDWHG�ZLWK�EHWD�EORFNHUV���6XUY�2SKWKDOPRO�����6XSSO���6����6�����������
�
���� 0DQRXU\�3���%HWD[RORO����&KHPLVWU\�DQG�ELRORJLFDO�SURILOH�LQ�UHODWLRQ�WR�LWV�SK\VLFR�FKHPLFDO�

SURSHUWLHV���LQ����0RUVHOOL�3/��.LOERUQ�-5��HW�DW��HGV����%HWD[RORO�DQG�2WKHU�ȕ���$GUHQRFHSWRU�
$QWDJRQLVWV��9RO����/�(�5�6��0RQRJUDSK�6HULHV��1HZ�<RUN��5DYHQ�3UHVV��SS���������������

�
���� 0DQRXU\�3��/DQJHU�6=��*DO]LQ�$0��HW�DO���%DVLF�6FLHQFHV����,Q����0RUVHOOL�3/��.LOERUQ�-5��HW�DO��

�HGV����%HWD[RORO�DQG�2WKHU�ȕ���$GUHQRFHSWRU�$QWDJRQLVWV��9RO�����/�(�5�6��0RQRJUDSK�6HULHV��
1HZ�<RUN��5DYHQ�3UHVV��SS���������������

�
���� 2VERUQH�11��&D]YLHLOOH�&��&DUYDOKR�$/��/DUVRQ�$��'H6DQWLV�/��,Q�YLYR�DQG�LQ�YLWUR�H[SHULPHQWV�

VKRZ�WKDW�EHWD[RORO�LV�D�QHXURSURWHFWLYH�DJHQW���,QYHVW�2SKWKDOPRO�9LV�6FL�������6XSSO��6�����
�������6XEPLWWHG�IRU�SXEOLFDWLRQ�WR�,QYHVW�2SKWKDOPRO�9LV�6FL���������������

�
���� 5HLVV�*5��%UXEDNHU�5)����7KH�PHFKDQLVP�RI�EHWD[RORO��QHZ�RFXODU�K\SRWHQVLYH�DJHQW���

2SKWKDOPRORJ\���������������������
�
���� 5REHUWVRQ�-,6���6WDWH�RI�WKH�DUW�UHYLHZ����ȕ�EORFNDGH�DQG�WKH�WUHDWPHQW�RI�K\SHUWHQVLRQ����'UXJV�

����6XSSO����������������
�
���� 6DWRK�1��6X]XNL�-��%HVVKR�+��.LWDGD�<��1DULPDWVX�$��7REH�$��(IIHFWV�RI�EHWD[RORO�RQ�

FDUGLRKHPRG\QDPLFV�DQG�FRURQDU\�FLUFXODWLRQ�LQ�DQHVWKHWL]HG�GRJV��FRPSDULVRQ�ZLWK�DWHQRORO�
DQG�SURSUDQRORO��-DSDQ�-�3KDUPDFRO�������������������

�
���� 6FKRHQH�5%��$EXDQ�7��:DUG�5/��%HDVOH\�&+����(IIHFWV�RI�EHWD[RORO��WLPRORO�DQG�SODFHER�RQ�

SXOPRQDU\�IXQFWLRQ�LQ�DVWKPDWLF�EURQFKLWLV���$0�-�2SKWKDO�����������������
�
���� 6FKRHQH�5%��$EXDQ�7��HO�DO����7RSLFDO�EHWD[RORO�+&O��WLPRORO��DQG�SODFHER�LQ�DVWKPDWLF�

EURQFKLWLV���(IIHFWV�RI�SXOPRQDU\�IXQFWLRQ��3UHVHQWHG�DW�$PHULFDQ�$FDGHP\�RI�2SKWKDOPRORJ\��
&KLFDJR��1RYHPEHU��������

�
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�

���� 6HWRJXFKL�0��2K\D�<��$EH�,��)XMLVKLPD�0��,QKLELWRU\�DFWLRQ�RI�EHWD[RORO��D�ȕ��VHOHFWLYH�
DGUHQRFHSWRU�DQWDJRQLVW��RQ�YROWDJH�GHSHQGHQW�FDOFLXP�FKDQQHOV�LQ�JXLQHD�SLJ�DUWHU\�DQG�YHLQ��
%ULW�-�3KDUPDFRO��������������������

�
���� 6KDQNV�5*�HW�DO���&OLQLFDO�SKDUPDFRORJ\���LQ���0RUVHOOL�3/��.LOERUQ�-5��HW�DO��HGV����%HWD[RORO�DQG�

2WKHU�ȕ��$GUHQRFHSWRU�$QWDJRQLVWV��9RO����/�(�5�6���0RQRJUDSK�6HULHV��1HZ�<RUN��5DYHQ�
3UHVV��SS����������������

�
���� 6RQNVHQ�3+��%URZQ�30��HW�DO���0HWDEROLF�DQG�FDUGLRYDVFXODU�HIIHFWV�RI�EHWD[RORO�GXULQJ�

K\SRJO\FHPLD��DQG�H[HUFLVH�LQ�QRUPDO�YROXQWHHUV����,Q����0RUVHOOL�3/��.LOERUQ�-5��HW�DO��HGV����
%HWD[RORO�DQG�2WKHU�ȕ���$GUHQRFHSWRU�$QWDJRQLVWV��9RO����/�(�5�6���0RQRJUDSK�6HULHV��1HZ�
<RUN��5DYHQ�3UHVV��SS�����������������

�
���� <X�'<��6X�(1��&ULQJOH�6-��$OGHU�9$��<X�3.��'H6DQWLV�/���,QWUD��DQG�H[WUD�OXPLQDO�EHWD[RORO�

GLODWHV�SRWDVVLXP�FRQWUDFWHG�SHUIXVHG�SRUFLQH�UHWLQDO�DUWHULHV�DQG�EUDQFKHV��,QYHVW�2SKWKDOPRO�
9LV�6FL�������6XSSO��6������������6XEPLWWHG�IRU�SXEOLFDWLRQ�WR�,QYHVW�2SKWKDOPRO�9LV�6FL���������
�����
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3$57�,,,���&21680(5�,1)250$7,21�
%HWRSWLF��6�

%HWD[RORO�+\GURFKORULGH�2SKWKDOPLF�6XVSHQVLRQ�
�

7KLV�OHDIOHW�LV�GHVLJQHG�VSHFLILFDOO\�IRU�&RQVXPHUV��7KLV�OHDIOHW�LV�D�
VXPPDU\� DQG� ZLOO� QRW� WHOO� \RX� HYHU\WKLQJ� DERXW� %HWRSWLF�� 6���
&RQWDFW� \RXU� GRFWRU� RU� SKDUPDFLVW� LI� \RX� KDYH� DQ\� TXHVWLRQV�
DERXW�WKH�GUXJ���
�
�

$%287�7+,6��0(',&$7,21�
�
�:KDW�WKH�PHGLFDWLRQ�LV�XVHG�IRU��
%HWRSWLF�6��EHWD[RORO�K\GURFKORULGH�RSKWKDOPLF�VXVSHQVLRQ�ORZHUV�H\H�
SUHVVXUH��LQWUDRFXODU�SUHVVXUH��LQ�WKH�WUHDWPHQW�RI�RFXODU�K\SHU�WHQVLRQ�
�KLJK�SUHVVXUH��RU�LQ�FKURQLF�RSHQ�DQJOH�JODXFRPD��XVHG�DORQH�RU�ZLWK�
RWKHU�PHGLFDWLRQV��
�
:KDW�LW�GRHV��
%HWD[RORO�LV�EHOLHYHG�WR�DFW�E\�UHGXFLQJ�WKH�SURGXFWLRQ�RI�DTXHRXV�
KXPRXU�LQ�WKH�H\H��WKHUHE\�UHGXFLQJ�H\H�SUHVVXUH��
�
:KHQ�LW�VKRXOG�QRW�EH�XVHG��
'R�QRW�XVH�%HWRSWLF�6��EHWD[RORO�K\GURFKORULGH�RSKWKDOPLF�
VXVSHQVLRQ��LI�\RX�KDYH�D�NQRZQ�K\SHUVHQVLWLYLW\�WR�EHQ]DONRQLXP�
FKORULGH�RU�DQ\�RWKHU�LQJUHGLHQW�LQ�WKLV�SURGXFW��VHH�:KDW�WKH�
PHGLFLQDO�LQJUHGLHQW�LV�DQG�:KDW�WKH�LPSRUWDQW�QRQPHGLFLQDO�
LQJUHGLHQWV�DUH����

x� ,I�\RX�KDYH�QRZ�RU�KDYH�KDG�SDVW�UHVSLUDWRU\�SUREOHPV�VXFK�
DV�DVWKPD��VHYHUH�REVWUXFWLYH�EURQFKLWLV��VHYHUH�OXQJ�
FRQGLWLRQ�ZKLFK�PD\�FDXVH�ZKHH]LQHVV��GLIILFXOW\�EUHDWKLQJ�
DQG�RU�ORQJ�VWDQGLQJ�FRXJK��RU�VHYHUH�FKURQLF�REVWUXFWLYH�
SXOPRQDU\�GLVHDVH��&23'���

x� ,I�\RX�KDYH�D�VORZ�KHDUW�EHDW��KHDUW�IDLOXUH�RU�GLVRUGHUV�RI�
KHDUW�UK\WKP��LUUHJXODU�KHDUW�EHDWV��

�
:KDW�WKH�PHGLFLQDO�LQJUHGLHQW�LV��
%HWD[RORO�
�
:KDW�WKH�LPSRUWDQW�QRQPHGLFLQDO�LQJUHGLHQWV�DUH���
%HWRSWLF�6��EHWD[RORO�K\GURFKORULGH�RSKWKDOPLF�VXVSHQVLRQ��
FRQWDLQV�EHQ]DONRQLXP�FKORULGH��DV�SUHVHUYDWLYH���FDUERPHU����3��
HGHWDWH�GLVRGLXP��PDQQLWRO��SRO\��VW\UHQH�GLYLQ\O�EHQ]HQH��
VXOIRQLF�DFLG��SXULILHG�ZDWHU��K\GURFKORULF�DFLG�DQG�RU�VRGLXP�
K\GUR[LGH��WR�DGMXVW�S+���
�
:KDW�GRVDJH�IRUPV�LW�FRPHV�LQ��
%HWRSWLF�6��EHWD[RORO�K\GURFKORULGH�RSKWKDOPLF�VXVSHQVLRQ��LV�D�
VWHULOH�LVRWRQLF�DTXHRXV�VXVSHQVLRQ�FRQWDLQLQJ�EHWD[RORO�������Z�Y�
�������Z�Y�EHWD[RORO�K\GURFKORULGH��DQG�LV�VXSSOLHG�LQ���P/�RU����
P/�'523�7$,1(5��ERWWOHV����
�
�
�
�
�
�
�
�
�
�

:$51,1*6�$1'�35(&$87,216�
�
7DNH�VSHFLDO�FDUH�ZLWK�%HWRSWLF�6��
%()25(�\RX�XVH�%HWRSWLF�6��EHWD[RORO�K\GURFKORULGH�RSKWKDOPLF�
VXVSHQVLRQ��WDON�WR�\RXU�GRFWRU�RU�SKDUPDFLVW�LI�\RX�QRZ�KDYH�RU�
KDYH�KDG�LQ�WKH�SDVW��
�

x� &RURQDU\�KHDUW�GLVHDVH��V\PSWRPV�FDQ�LQFOXGH�FKHVW�SDLQ�RU�
WLJKWQHVV��EUHDWKOHVVQHVV�RU�FKRNLQJ���KHDUW�IDLOXUH��ORZ�
EORRG�SUHVVXUH�

x� 'LVWXUEDQFHV�RI�KHDUW�UDWH�VXFK�DV�VORZ�KHDUW�EHDW�
x� %UHDWKLQJ�SUREOHPV��DVWKPD�RU�FKURQLF�REVWUXFWLYH�

SXOPRQDU\�GLVHDVH�
x� 3RRU�EORRG�FLUFXODWLRQ�GLVHDVH��VXFK�DV�5D\QDXG¶V�GLVHDVH�RU�

5D\QDXG¶V�V\QGURPH��
x� 'LDEHWHV��DV�EHWD[RORO�PD\�PDVN�VLJQV�DQG�V\PSWRPV�RI�ORZ�

EORRG�VXJDU�
x� 2YHUDFWLYLW\�RI�WKH�WK\URLG�JODQG�DV�EHWD[RORO�PD\�PDVN�

VLJQV�DQG�V\PSWRPV�
x� &RUQHDO�GLVHDVH�

7HOO�\RXU�GRFWRU�EHIRUH�\RX�KDYH�DQ�RSHUDWLRQ�WKDW�\RX�DUH�XVLQJ�
%HWRSWLF�6�DV�EHWD[RORO�PD\�FKDQJH�HIIHFWV�RI�VRPH�PHGLFLQHV�XVHG�
GXULQJ�DQDHVWKHVLD��
�
8VLQJ�RWKHU�PHGLFLQHV�
%HWRSWLF�6�FDQ�DIIHFW�RU�EH�DIIHFWHG�E\�RWKHU�PHGLFLQHV�\RX�DUH�XVLQJ��
LQFOXGLQJ�RWKHU�H\H�GURSV�IRU�WKH�WUHDWPHQW�RI�JODXFRPD���7HOO�\RXU�
GRFWRU�LI�\RX�DUH�XVLQJ�RU�LQWHQG�WR�XVH�PHGLFLQHV�WR�ORZHU�EORRG�
SUHVVXUH��KHDUW�PHGLFLQH�RU�PHGLFLQHV�WR�WUHDW�GLDEHWHV���3OHDVH�WHOO�
\RXU�GRFWRU�RU�SKDUPDFLVW�LI�\RX�DUH�WDNLQJ�RU�KDYH�UHFHQWO\�WDNHQ�DQ\�
RWKHU�PHGLFLQHV��LQFOXGLQJ�PHGLFLQHV�REWDLQHG�ZLWKRXW�D�SUHVFULSWLRQ��
�
3UHJQDQF\�DQG�EUHDVW�IHHGLQJ�
'R�QRW�XVH�%HWRSWLF�6�LI�\RX�DUH�SUHJQDQW�XQOHVV�\RXU�GRFWRU�FRQVLGHUV�
LW�QHFHVVDU\���'R�QRW�XVH�%HWRSWLF�6�LI�\RX�DUH�EUHDVW�IHHGLQJ���
%HWD[RORO�JHWV�LQWR�\RXU�PLON���$VN�\RXU�GRFWRU�IRU�DGYLFH�EHIRUH�
WDNLQJ�DQ\�PHGLFLQH�GXULQJ�EUHDVW�IHHGLQJ��
�
'ULYLQJ�DQG�XVLQJ�PDFKLQHV�
<RX�PD\�ILQG�WKDW�\RXU�YLVLRQ�LV�EOXUUHG�IRU�D�WLPH�MXVW�DIWHU�\RX�XVH�
%HWRSWLF�6���'R�QRW�GULYH�RU�XVH�PDFKLQHV�XQWLO�\RXU�YLVLRQ�LV�FOHDU���
�
,I�\RX�ZHDU�FRQWDFW�OHQVHV�
%HWRSWLF�6��EHWD[RORO�K\GURFKORULGH�RSKWKDOPLF�VXVSHQVLRQ��FRQWDLQV�
EHQ]DONRQLXP�FKORULGH�ZKLFK�PD\�FDXVH�LUULWDWLRQ�DQG�LV�NQRZQ�WR�
GLVFRORXU�FRQWDFW�OHQVHV���$YRLG�FRQWDFW�ZLWK�VRIW�FRQWDFW�OHQVHV���
5HPRYH�FRQWDFW�OHQVHV�SULRU�WR�XVH�DQG�ZDLW�DW�OHDVW����PLQXWHV�EHIRUH�
UHLQVHUWLRQ��
�

,17(5$&7,216�:,7+�7+,6�0(',&$7,21�
�
'UXJV�WKDW�PD\�LQWHUDFW�ZLWK�%HWRSWLF�6��EHWD[RORO�K\GURFKORULGH�
RSKWKDOPLF�VXVSHQVLRQ��LQFOXGH��UHVHUSLQH�DQG�JXDQWKHGLQH���
&DXWLRQ�VKRXOG�EH�H[HUFLVHG�LI�\RX�XVH�DGUHQHUJLF�SV\FKRWURSLF�
GUXJV�FRQFRPLWDQWO\���7KHUH�LV�D�SRWHQWLDO�IRU�DGGLWLYH�HIIHFWV�
UHVXOWLQJ�LQ�K\SRWHQVLRQ�DQG�RU�PDUNHG�EUDG\FDUGLD�ZKHQ�
RSKWKDOPLF�EHWD�EORFNLQJ�DJHQWV��DQWLDUUK\WKPLFV��LQFOXGLQJ�
DPLRGDURQH��RU�GLJLWDOLV�JO\FRVLGHV����
�
�
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3523(5�86(�2)�7+,6�0(',&$7,21�
�
$OZD\V�XVH�%HWRSWLF�6��EHWD[RORO�K\GURFKORULGH�RSKWKDOPLF�
VXVSHQVLRQ��H[DFWO\�DV�\RXU�GRFWRU�KDV�WROG�\RX���<RX�VKRXOG�FKHFN�
ZLWK�\RXU�GRFWRU�RU�SKDUPDFLVW�LI�\RX�DUH�QRW�VXUH��$IWHU�XVLQJ�
%HWRSWLF�6��SUHVV�D�ILQJHU�LQWR�WKH�FRUQHU�RI�\RXU�H\H��E\�WKH�QRVH�
�SLFWXUH����IRU���PLQXWHV���7KLV�KHOSV�WR�VWRS�EHWD[RORO�JHWWLQJ�LQWR�WKH�
UHVW�RI�\RXU�ERG\��
�
8VXDO��$GXOW�'RVH��
2QH�GURS�RI�%HWRSWLF�6��EHWD[RORO�K\GURFKORULGH�RSKWKDOPLF�
VXVSHQVLRQ��LQ�WKH�DIIHFWHG�H\H�V��WZLFH�GDLO\��
�
)ROORZ�WKHVH�VWHSV�WR�KHOS�\RX�XVH�%HWRSWLF�6��EHWD[RORO�K\GURFKORULGH�
RSKWKDOPLF�VXVSHQVLRQ��SURSHUO\��
�
+RZ�WR�8VH��

� � �
� � ������ � �� � �����
x� *HW�WKH�%HWRSWLF�6�ERWWOH�DQG�D�PLUURU��

x� :DVK�\RXU�KDQGV��
x� 6KDNH�ZHOO�EHIRUH�XVH��
x� 7ZLVW�RII�WKH�ERWWOH�FDS�
x� $IWHU�FDS�LV�UHPRYHG��LI�WDPSHU�HYLGHQW�VQDS�FROODU�LV�ORRVH��

UHPRYH�EHIRUH�XVLQJ�SURGXFW��
x� ,I�\RX�ZHDU�FRQWDFW�OHQVHV��UHPRYH�WKHP�EHIRUH�XVLQJ�\RXU�H\H�

GURSV���
x� +ROG�WKH�ERWWOH��SRLQWLQJ�GRZQ��EHWZHHQ�\RXU�WKXPE�DQG�ILQJHUV�
x� 7LOW�\RXU�KHDG�EDFN�
x� 3XOO�GRZQ�\RXU�ORZHU�H\HOLG�ZLWK�D�FOHDQ�ILQJHU�XQWLO�WKHUH�LV�D�

µSRFNHW¶�EHWZHHQ�WKH�H\HOLG�DQG�\RXU�H\H���7KH�GURS�ZLOO�JR�LQ�
KHUH���SLFWXUH�����

x� %ULQJ�WKH�ERWWOH�WLS�FORVH�WR�WKH�H\H���'R�WKLV�LQ�IURQW�RI�D�PLUURU�LI�
LW�KHOSV��

x� 'R�QRW�WRXFK�\RXU�H\H�RU�H\HOLG��VXUURXQGLQJ�DUHDV�RU�RWKHU�
VXUIDFHV�ZLWK�WKH�GURSSHU���,W�FRXOG�LQIHFW�WKH�GURSV��

x� *HQWO\�SUHVV�RQ�WKH�EDVH�RI�WKH�ERWWOH�WR�UHOHDVH�RQH�GURS�RI�
%HWRSWLF�6��EHWD[RORO�K\GURFKORULGH�RSKWKDOPLF�VXVSHQVLRQ��DW�D�
WLPH���

x� 'R�QRW�VTXHH]H�WKH�ERWWOH��LW�LV�GHVLJQHG�VR�WKDW�D�JHQWOH�SUHVV�RQ�
WKH�ERWWRP�LV�DOO�WKDW�LW�QHHGV��SLFWXUH�����

x� $IWHU�XVLQJ�%HWRSWLF�6��EHWD[RORO�K\GURFKORULGH�RSKWKDOPLF�
VXVSHQVLRQ���SUHVV�D�ILQJHU�LQWR�WKH�FRUQHU�RI�\RXU�H\H��E\�WKH�
QRVH��SLFWXUH������7KLV�KHOSV�WR�VWRS�%HWRSWLF�6�JHWWLQJ�LQWR�WKH�
UHVW�RI�WKH�ERG\���&ORVH�\RXU�H\H�IRU���WR���PLQXWHV��

x� ,I�\RX�XVH�GURSV�LQ�ERWK�H\HV��UHSHDW�WKH�VWHSV�IRU�\RXU�RWKHU�H\H��
x� &ORVH�WKH�ERWWOH�FDS�ILUPO\�LPPHGLDWHO\�DIWHU�XVH��
x� 8VH�XS�RQH�ERWWOH�EHIRUH�RSHQLQJ�WKH�QH[W�ERWWOH�

,I�D�GURS�PLVVHV�\RXU�H\H��WU\�DJDLQ��
,I�\RX�XVH�GURSV�LQ�ERWK�H\HV��UHSHDW�WKH�VWHSV�IRU�\RXU�RWKHU�H\H���
&ORVH�WKH�ERWWOH�FDS�ILUPO\�LPPHGLDWHO\�DIWHU�XVH��,I�\RX�DUH�XVLQJ�
RWKHU�H\H�GURSV�ZDLW�DW�OHDVW���PLQXWHV�EHWZHHQ�SXWWLQJ�LQ�%HWRSWLF�6�
�EHWD[RORO�K\GURFKORULGH�RSKWKDOPLF�VXVSHQVLRQ��DQG�WKH�RWKHU�GURSV��
�
%HWRSWLF�6��EHWD[RORO�K\GURFKORULGH�RSKWKDOPLF�VXVSHQVLRQ��VKRXOG�EH�

XVHG�XQWLO�\RXU�GRFWRU�WHOOV�\RX�WR�VWRS��
�
2YHUGRVH��
,Q�FDVH�RI�DFFLGHQWDO�LQJHVWLRQ��V\PSWRPV�RI�RYHUGRVH�PD\�LQFOXGH�
VORZ�KHDUWEHDW��EUDG\FDUGLD���ORZ�EORRG�SUHVVXUH��K\SRWHQVLRQ���
KHDUW�IDLOXUH��FDUGLDF�IDLOXUH��DQG�EURQFKRVSDVP��FRQVWULFWLRQ�RI�
WKH�DLUZD\V�PDNLQJ�EUHDWKLQJ�GLIILFXOW����,I�RYHUGRVH�RFFXUV��
WUHDWPHQW�VKRXOG�EH�V\PSWRPDWLF�DQG�VXSSRUWLYH��
�
�
�

,Q�FDVH�RI�GUXJ�RYHUGRVH��FRQWDFW�D�KHDOWK�FDUH�SUDFWLWLRQHU��
KRVSLWDO�HPHUJHQF\�GHSDUWPHQW�RU�UHJLRQDO�3RLVRQ�&RQWURO�&HQWUH�

LPPHGLDWHO\��HYHQ�LI�WKHUH�DUH�QR�V\PSWRPV��

�
2FXODU��IOXVK�H\H�ZLWK�OXNHZDUP�WDS�ZDWHU�
�
�

6,'(�())(&76�$1'�:+$7�72�'2�$%287�7+(0�
�
/LNH�DOO�PHGLFLQHV��%HWRSWLF�6��EHWD[RORO�K\GURFKORULGH�RSKWKDOPLF�
VXVSHQVLRQ��FDQ�FDXVH�VLGH�HIIHFWV�DOWKRXJK�QRW�HYHU\ERG\�JHWV�WKHP���
�
<RX�FDQ�XVXDOO\�FDUU\�RQ�WDNLQJ�WKH�GURSV��XQOHVV�WKH�HIIHFWV�DUH�
VHULRXV���,I�\RX¶UH�ZRUULHG��WDON�WR�D�GRFWRU�RU�SKDUPDFLVW���'R�QRW�VWRS�
XVLQJ�%HWRSWLF�6��EHWD[RORO�K\GURFKORULGH�RSKWKDOPLF�VXVSHQVLRQ��
ZLWKRXW�VSHDNLQJ�WR�\RXU�GRFWRU����
�
<RX�PD\�H[SHULHQFH�GLVFRPIRUW�DQG�RFFDVLRQDO�WHDULQJ�IRU�D�VKRUW�WLPH�
DIWHU�XVH���%OXUUHG�YLVLRQ��GHFUHDVHG�FRUQHDO�VHQVLWLYLW\��HU\WKHPD��H\H�
UHGQHVV���LWFKLQJ�VHQVDWLRQ��FRUQHDO�SXQFWDWH�VWDLQLQJ��NHUDWLWLV�
�LQIODPPDWLRQ�RI�WKH�FRUQHD���DQLVRFRULD��XQHTXDO�SXSLO�VL]H��DQG�
SKRWRSKRELD��OLJKW�VHQVLWLYLW\��KDYH�DOVR�EHHQ�UHSRUWHG��
�

x� /LNH�RWKHU�PHGLFLQHV�DSSOLHG�LQWR�H\HV��EHWD[RORO�LV�DEVRUEHG�
LQWR�WKH�EORRG���7KLV�PD\�FDXVH�VLPLODU�VLGH�HIIHFWV�DV�VHHQ�
ZLWK�LQWUDYHQRXV¶�DQG�RU�³RUDO´�DV�DSSOLFDEOH�EHWD�EORFNLQJ�
DJHQWV���,QFLGHQFH�RI�VLGH�HIIHFWV�DIWHU�WRSLFDO�RSKWKDOPLF�
DGPLQLVWUDWLRQ�LV�ORZHU�WKDQ�ZKHQ�PHGLFLQHV�DUH��IRU�
H[DPSOH�WDNHQ�E\�PRXWK�RU�LQMHFWHG���/LVWHG�VLGH�HIIHFWV�
LQFOXGH�UHDFWLRQV�VHHQ�ZLWKLQ�WKH�FODVV�RI�EHWD�EORFNHUV�ZKHQ�
XVHG�IRU�WUHDWLQJ�H\H�FRQGLWLRQV��

�
x� *HQHUDOL]HG�DOOHUJLF�UHDFWLRQV�LQFOXGLQJ�VZHOOLQJ�EHQHDWK�WKH�

VNLQ�WKDW�FDQ�RFFXU�LQ�DUHDV�VXFK�DV�WKH�IDFH�DQG�OLPEV�DQG�
FDQ�REVWUXFW�WKH�DLUZD\�ZKLFK�PD\�FDXVH�GLIILFXOW\�
VZDOORZLQJ�RU�EUHDWKLQJ��KLYHV�RU�LWFK\�UDVK��ORFDOL]HG�DQG�
JHQHUDOL]HG�UDVK��LWFKLQHVV��VHYHUH�VXGGHQ�OLIH�WKUHDWHQLQJ�
DOOHUJLF�UHDFWLRQV��
�

x� 6LJQV�DQG�V\PSWRPV�RI�H\H�LUULWDWLRQ��H�J��EXUQLQJ��VWLQJLQJ��
LWFKLQJ��WHDULQJ��UHGQHVV���LQIODPPDWLRQ�RI�WKH�H\HOLG��
LQIODPPDWLRQ�LQ�WKH�FRUQHD��EOXUUHG�YLVLRQ�DQG�GHWDFKPHQW�
RI�WKH�OD\HU�EHORZ�WKH�UHWLQD�FRQWDLQV�EORRG�YHVVHOV�
IROORZLQJ�ILOWUDWLRQ�VXUJHU\�ZKLFK�PD\�FDXVH�YLVXDO�
GLVWXUEDQFHV��GHFUHDVHG�FRUQHDO�VHQVLWLYLW\��GU\�H\HV��FRUQHDO�
HURVLRQ��GDPDJH�WR�WKH�IURQW�OD\HU�RI�WKH�H\HEDOO���GURRSLQJ�
RI�WKH�XSSHU�H\HOLG��PDNLQJ�WKH�H\H�VWD\�KDOI�FORVHG���GRXEOH�
YLVLRQ��
�
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x� 6ORZ�KHDUW�UDWH��FKHVW�SDLQ��SDOSLWDWLRQV��HGHPD��IOXLG�EXLOG�
XS���FKDQJHV�LQ�WKH�UK\WKP�RU�VSHHG�RI�WKH�KHDUWEHDW��
FRQJHVWLYH�KHDUW�IDLOXUH��KHDUW�GLVHDVH�ZLWK�VKRUWQHVV�RI�
EUHDWK�DQG�VZHOOLQJ�RI�WKH�IHHW�DQG�OHJV�GXH�WR�IOXLG�EXLOG�XS��
D�W\SH�RI�KHDUW�UK\WKP�GLVRUGHU��KHDUW�DWWDFN��KHDUW�IDLOXUH��
�

x� /RZ�EORRG�SUHVVXUH��5D\QDXG¶V�SKHQRPHQRQ��FROG�KDQGV�
DQG�IHHW��
�

x� &RQVWULFWLRQ�RI�WKH�DLUZD\V�LQ�WKH�OXQJV��SUHGRPLQDQWO\�LQ�
SDWLHQWV�ZLWK�SUH�H[LVWLQJ�GLVHDVH���GLIILFXOW\�EUHDWKLQJ��
FRXJK��
�

x� 7DVWH�GLVWXUEDQFHV��QDXVHD��LQGLJHVWLRQ��GLDUUKHD��GU\�PRXWK��
DEGRPLQDO�SDLQ��YRPLWLQJ��
�

x� +DLU�ORVV��VNLQ�UDVK�ZLWK�ZKLWH�VLOYHU\�FRORXUHG�DSSHDUDQFH�
�SVRULDVLIRUP�UDVK��RU�ZRUVHQLQJ�RI�SVRULDVLV��VNLQ�UDVK��
�

x� 0XVFOH�SDLQ�QRW�FDXVHG�E\�H[HUFLVH��
�

x� 6H[XDO�G\VIXQFWLRQ��GHFUHDVHG�OLELGR��
�

x� 0XVFOH�ZHDNQHVV�WLUHGQHVV��
�

x� 6HYHUH�UHVSLUDWRU\�UHDFWLRQV��LQFOXGLQJ�EURQFKRVSDVP�DQG�
GHDWK��KDYH�EHHQ�UHSRUWHG�DIWHU�DGPLQLVWUDWLRQ�RI�VRPH�
RSKWKDOPLF�EHWD�EORFNHUV�OLNH�%HWRSWLF�6��
�

x� ,I�DQ\�RI�WKH�VLGH�HIIHFWV�JHW�VHULRXV�RU�LI�\RX�QRWLFH�DQ\�VLGH�
HIIHFWV�QRW�PHQWLRQHG�LQ�WKLV�OHDIOHW��SOHDVH�WHOO�\RXU�GRFWRU�
RU�SKDUPDFLVW��
�
�
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6(5,286�6,'(�())(&76��+2:�2)7(1�7+(<�+$33(1�
$1'�:+$7�72�'2�$%287�7+(0�

6\PSWRP���HIIHFW� 7DON�ZLWK�\RXU�
GRFWRU�RU�
SKDUPDFLVW�

6WRS�
WDNLQJ�

GUXJ�DQG�
VHHN�

LPPHGLDWH�
HPHUJHQF\�
PHGLFDO�
DWWHQWLRQ�

2QO\�
LI�

VHYHUH�

,Q�DOO�
FDVHV�

&RPPRQ�� �6HYHUH�DOOHUJLF�
UHDFWLRQV�ZLWK�
V\PSWRPV�VXFK�
DV�VZHOOLQJ�RI�
PRXWK��WKURDW��
OLSV�DQG�
H[WUHPLWLHV��
WURXEOH�
EUHDWKLQJ��
LWFKLQJ�DQG�UDVK��

9� � �

8QFRPPRQ�
�

�+HDUW�HIIHFWV�
LQFOXGLQJ�VORZ�
RU�LUUHJXODU�
KHDUWEHDW��
SDOSLWDWLRQV��DQG�
KHDUW�IDLOXUH��
��6HULRXV�H\H�
SUREOHPV�VXFK�
DV�NHUDWLWLV��
��LQIODPPDWLRQ�
RI�FRUQHD���
LQIODPPDWLRQ�RI�
WKH�H\HOLGV���
EOHSKDULWLV���DQG�
FRUQHDO�HURVLRQ�

� �
�
�
�
�
�
�
�
9�
�

�
9�

This is not a complete list of side effects.  For any unexpected effects 
while taking BetopticS (betaxolol hydrochloride ophthalmic 
suspension), contact your doctor or pharmacist. 
�
�
+2:�72�6725(�,7�
6WRUH�DW�URRP�WHPSHUDWXUH���������&��LQ�WKH�RXWHU�FRQWDLQHU���
.HHS�RXW�RI�UHDFK�RI�FKLOGUHQ��
�
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5(3257,1*�6863(&7('�6,'(�())(&76�
�
<RX�FDQ�UHSRUW�DQ\�VXVSHFWHG�DGYHUVH�UHDFWLRQV�DVVRFLDWHG�ZLWK�WKH�
XVH�RI�KHDOWK�SURGXFWV�WR�WKH�&DQDGD�9LJLODQFH�3URJUDP�E\�RQH�RI�
WKH�IROORZLQJ���ZD\V����
���������������������������������������������������������������������������

x� 5HSRUW�RQOLQH�DW�ZZZ�KHDOWKFDQDGD�JF�FD�PHGHIIHFW�
x� &DOO�WROO�IUHH�DW����������������
x� &RPSOHWH�D�&DQDGD�9LJLODQFH�5HSRUWLQJ�)RUP�DQG��

� � ��)D[�WROO�IUHH�WR�����������������RU�
� � ��0DLO�WR��� &DQDGD�9LJLODQFH�3URJUDP�
� �� � ��������� +HDOWK�&DQDGD�
� � � �������� �3RVWDO�/RFDWRU�����&�
� � � �������� �2WWDZD��2QWDULR��
� � � � .�$��.��
�

3RVWDJH�SDLG�ODEHOV��&DQDGD�9LJLODQFH�5HSRUWLQJ�)RUP�
DQG�WKH�DGYHUVH�UHDFWLRQ�UHSRUWLQJ�JXLGHOLQHV�DUH�
DYDLODEOH�RQ�WKH�0HG(IIHFW��&DQDGD�:HE�VLWH�DW�
ZZZ�KHDOWKFDQDGD�JF�FD�PHGHIIHFW��

�
NOTE: Should you require information related to the management of 
side effects, contact your health professional. The Canada Vigilance 
Program does not provide medical advice.�
�
�
�

025(�,1)250$7,21�
�
7KLV�GRFXPHQW�SOXV�WKH�IXOO�SURGXFW�PRQRJUDSK��SUHSDUHG�IRU�KHDOWK�
SURIHVVLRQDOV�FDQ�EH�IRXQG�DW��
ZZZ�QRYDUWLV�FD�
RU�E\�FRQWDFWLQJ�WKH�VSRQVRU��1RYDUWLV�3KDUPDFHXWLFDOV�&DQDGD�,QF���
DW�����������������
�
7KLV�OHDIOHW�ZDV�SUHSDUHG�E\�1RYDUWLV�3KDUPDFHXWLFDOV�&DQDGD�,QF��
�
/DVW�UHYLVHG���0DUFK���������
��
%HWRSWLF�DQG�'523�7$,1(5�DUH�UHJLVWHUHG�WUDGHPDUNV��


