
,QQRYDWLRQ�$FDGHP\�����
:LWK�WKH�NLQG�VXSSRUW�RI

�VW 3UL]H��7DPDV�+HLGHJJHU

7KH� +DQG�LQ�6FDQ� REMHFWLYH� KDQG� K\JLHQH� DVVHVVPHQW� GHYLFH� UHFHLYHG� WKH� JUDQG� SUL]H� DW� WKH� �VW�
,&3,&�,QQRYDWLRQ�$FDGHP\�LQ�-XO\�������

7KH� +XQJDULDQ� WHDP� DQG� LWV�
LQWHUQDWLRQDO�SDUWQHUV�GHYHORS��YDOLGDWH�
DQG� FRPPHUFLDOL]H� D� KDQG� K\JLHQH�
V\VWHP� �+DQG�LQ�6FDQ�� IRU� WKH� GLUHFW�
DQG�REMHFWLYH�HYDOXDWLRQ�DQG�FRQWURO�RI�
KDQG�ZDVKLQJ��
7KH� RULJLQDO� LGHD²WR� XVH� D� QRQ�
LQYDVLYH� 89�PDUNHG� FRPPHUFLDO�
DOFRKROLF� KDQG� UXE²OHDYH� WKH�PHGLFDO�
KDQG� ZDVKLQJ� ZRUNIORZ� LQWDFW�� DQG�
GLJLWDO� LPDJLQJ� DQG� LPDJH� SURFHVVLQJ�
ZDV� LQWURGXFHG� WR� REMHFWLYHO\�
GHWHUPLQH� WKH� HIIHFWLYHQHVV� RI� RQH¶V�
KDQG� ZDVKLQJ� WHFKQLTXH�� ,PDJHV� DUH�
WDNHQ� LQ� WKH� SURWRW\SH� ER[� WKDW� JLYHV�
UHSHDWDEOH� DQG� LPPHGLDWH�

PHDVXUHPHQW�RI�KDQG�ZDVKLQJ�TXDOLW\��EDVHG�RQ�WKH�89�WUDFHV�RI�WKH�VROXWLRQ��

7KH�%XGDSHVW�8QLYHUVLW\� RI�7HFKQRORJ\� DQG�(FRQRPLFV¶� �%0(��VSLQ�RII� FRPSDQ\�� WRJHWKHU�ZLWK� WKH�
6HPPHOZHLV�8QLYHUVLW\�DQG�WKH�$XVWULDQ�&HQWHU�IRU�0HGLFDO�,QQRYDWLRQ�DQG�7HFKQRORJ\��$&0,7��KDG�
EHHQ�ZRUNLQJ�RQ�WKH�V\VWHP�IRU�WZR�\HDUV��\HW�WKH�,&3,&�HYHQW�ZDV�D�PDMRU�PLOHVWRQH�IRU�WKH�SURMHFW��

:LWK�WKH�SURIHVVLRQDO�DQG�ILQDQFLDO�VXSSRUW�RI�WKH�DZDUG�DQG�WKH�FRPPLWWHH��WKH�WHDP�KDV�VXFFHVVIXOO\�
QHJRWLDWHG�D�YHQWXUH�FDSLWDO�LQYHVWPHQW��WR�GHYHORS�WKH�PDUNHW�UHDG\�YHUVLRQ�RI�WKH�SULRU�SURWRW\SH��
,Q�WKH�PHDQZKLOH��WKH�,&3,&�IXQG�HQDEOHG�WKH�WHDP�WR�FRQWLQXH�LWV�SURWRW\SH�GHYHORSPHQW��OHDGLQJ�WR�
EHWWHU� WHFKQLFDO� VROXWLRQV�� ZKLOH� EHFRPLQJ� DQ� LQWHJUDWHG� SDUW� RI� WKH� 6HPPHOZHLV� 8QLYHUVLW\¶V� 0'�
SURJUDP�� +DYLQJ� FRQGXFWHG� LQLWLDO� PLFURELRORJLFDO� VWXGLHV�� WKH\� DUH� QRZ� UHDG\� WR� ODXQFK� D� PDMRU�
DVVHVVPHQW� FDPSDLJQ�� 7KH� SUHVWLJLRXV� DZDUG� RSHQHG�PDQ\� GRRU� IRU� WKH� LQQRYDWRUV�� ZKR� FDQ� QRZ�
FODLP�JOREDO�SDUWQHUV�RQ�WKUHH�FRQWLQHQWV��DQG�DOVR�UHFHLYHG�IXUWKHU�DFNQRZOHGJPHQW�IRU�WKHLU�HIIRUWV��
PRVW�UHFHQWO\��WKH�/,6$�0HG7HFK�DZDUG�DW�WKH�%HVW�RI�%LRWHFK�EXVLQHVV�SODQ�FRPSHWLWLRQ�LQ�9LHQQD�
7KH� +DQG�LQ�6FDQ� WHDP¶V� PDLQ� IRFXV� DQG� PLVVLRQ� UHPDLQV� WR� FUDFN� GRZQ� RQ KRVSLWDO� DFTXLUHG�
LQIHFWLRQV�� DQG� WKH\� FRQWLQXH� WR� V\QFKURQL]H� WKHLU� ZRUN� DQG� HGXFDWLRQDO� SURJUDPV� ZLWK� WKH� :+2�
JXLGHOLQHV��



0RUH�LQIRUPDWLRQ���ZZZ�KDQGLQVFDQ�FRP
&RQWDFW��7DPDV�+DLGHJJHU�DW�LQIR#KDQGLQVFDQ�FRP
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)RXQGHG�RQ�WKH�KHULWDJH�RI�,JQD]�6HPPHOZHLV��RXU�+XQJDULDQ�VWDUW�XS�GHYHORSV��YDOLGDWHV�DQG�
FRPPHUFLDOL]HV�D�QRYHO�KDQG�K\JLHQH�FRQWURO�V\VWHP²+DQG�LQ�6FDQ²IRU�WKH�GLUHFW�DQG�REMHFWLYH�
HYDOXDWLRQ�RI�KDQG�UXEELQJ��2XU�PLVVLRQ�LV�WR�HIIHFWLYHO\�UHGXFH�KHDOWKFDUH�DVVRFLDWHG�LQIHFWLRQV��DQG�
WR�HUDGLFDWH�FRQWDPLQDWLRQ�LQFLGHQWV�DW�KLJK�ULVN�LQGXVWULDO�SURFHGXUHV��+DQG�LQ�6FDQ KDV�WKH�XQLTXH�
FDSDELOLW\�WR�SURYLGH�PHDVXUDEOH�DQG�UHDO�WLPH�IHHGEDFN�RQ�WKH�HIILFDF\�RI�KDQG�K\JLHQH��(PSOR\LQJ�
XOWUDYLROHW�OLJKW�DQG�GLJLWDO�LPDJLQJ��WKH�V\VWHP�KLJKOLJKWV�GLVLQIHFWHG�YHUVXV�XQDIIHFWHG�DUHDV�DIWHU�
UHJXODU�KDQG�UXEELQJ��SURYLGLQJ�DQ�LQWHJUDWHG�TXDOLW\�DVVXUDQFH�FRQFHSW�IRU�PHGLFDO�FDUH�LQVWLWXWLRQV�
DQG�FOHDQ�PDQXIDFWXULQJ�VLWHV��7KH�RULJLQDO�LGHD�DQG�YDOLGDWLRQ�UHVXOWV�UHFHLYHG�VWURQJ�LQWHUHVW�IURP�
SURIHVVLRQDOV��DQG�WKH�SURMHFW�ZDV�PHULWHG�ZLWK�WKH��VW�,&3,&�,QQRYDWLRQ�$FDGHP\�$ZDUG�LQ�������
ZKLFK�JDYH�D�WUHPHQGRXV�ERRVW��,Q�WKH�SDVW�\HDU��WKH�V\VWHP�KDV�SHUIRUPHG�LQ�H[WHQGHG�WULDO�LQ�PDQ\�
LQVWLWXWLRQV��FOHDUO\�VKRZLQJ�WKH�PDMRU�LPSURYHPHQW�DFKLHYHG�E\�WKH�VWDII�LQ�WKH�TXDOLW\�RI�KDQG�UXEELQJ�
ZKLOH�HPSOR\LQJ�WKH�V\VWHP��+DQG�LQ�6FDQ�UHFHLYHG�&(�PDUNLQJ��DQG�EHFDPH�WKH�ILUVW�V\VWHP�WR�RIIHU�
FRPSXWHU�HQKDQFHG�KDQG�K\JLHQH�FRQWURO�DW�WKH�SRLQW�RI�FDUH����



,Q�WKH�DGYHQW�RI�WKH�81(6&2�6HPPHOZHLV�\HDU��WKH�+DQG�LQ�6FDQ�WHDP�QRZ�GRXEOHG�WKHLU�HIIRUWV�WR�
FUHDWH� WKH� EUDQG� QHZ� YHUVLRQ� RI� WKH� GHYLFH�� UHDG\� WR� EH� GLVWULEXWHG� DFURVV� FRQWLQHQWV� DQG�PDUNHW�
GRPDLQV� DOO� UHTXLULQJ� D� ERRVW� LQ� KDQG� K\JLHQH�� +DYLQJ� UHDOL]HG� WKH� JHQHUDO� QHHG� IRU� VXSSRUW� LQ�
RUJDQL]DWLRQ� RI� KDQG� K\JLHQH� FDPSDLJQV�� +DQG�LQ�6FDQ� QRZ� RIIHUV� DQ� RIILFLDO�� DFFUHGLWHG� KDQG�
K\JLHQH� WUDLQLQJ� SURJUDP� IRU� KRVSLWDOV� DQG� WKH� JHQHUDO� SXEOLF�� 7KH� WHDP� HYHQ� YHQWXUHG� LQWR�
NLQGHUJDUWHQV� WR� VWDUW� HDUO\� RQ� SURSHU� HGXFDWLRQ�� )XUWKHU�� D� QHZ� YHUVLRQ� RI� WKH� V\VWHP� LV� VSHFLDOO\�
WXQHG�IRU�YLVLWRUV�RI�FULWLFDO�FDUH�XQLWV��SURYLGLQJ�WKHP�D�EDVLF�HGXFDWLRQ�DQG�YHULILFDWLRQ�RQ�WKHLU�KDQG�
K\JLHQH��WKHUHE\�H[WHQGLQJ�WKH�SURWHFWLYH�FDUH�WR�WKH�QHRQDWDO�EDELHV�RU�UHFHQWO\�RSHUDWHG�SDWLHQWV��,Q�
WKH� SDVW� \HDUV�� ZH� KDYH� QRW� ORVW� WKH� IRFXV� DQG� WKH� GULYH�� WR� SURYLGH� WHFKQRORJ\�DLGHG� VROXWLRQ� WR�
VLJQLILFDQWO\ UHGXFH�LQIHFWLRQV�

,PDJH�FDSWLRQ�
7KH� +DQG�LQ�6FDQ� WUDLQLQJ� WXQHG� IRU�
NLQGHUJDUWHQ� NLGV�� D� SOD\IXO� ZD\� RI�
LQWURGXFLQJ� SHUVRQDO� K\JLHQH� EHVW�SUDFWLFHV�
DW�DQ�HDUO\�DJH��

+DQG�LQ�6FDQ�DGYHUWLVHPHQW�WR�

KHOS�LQ�WKH�ILJKW�DJDLQVW�(EROD�

+DYH�D�ORRN�DW�WKH�ODWHVW�SUHVV�

UHOHDVHV�RQ�+DQG�LQ�6FDQ�E\�

FOLFNLQJ�KHUH



,QQRYDWLRQ�$FDGHP\����� ± �QG 3UL]H��0DUF�5RFNOLQJHU

'HYLFH�IRU�WKH�SUHYHQWLRQ�DQG�WUHDWPHQW�RI�RUWKRSDHGLF�WUDXPD
6LQFH�,&3,&������PDQ\�LPSURYHPHQWV�KDYH�EHHQ�PDGH�WR�WKH�SURGXFW�DQG�EXVLQHVV��H�J���LQ�WHUPV�RI�
GHYHORSPHQW� �VRIWZDUH� DQG� KDUGZDUH���
PDQXIDFWXULQJ� �VXSSOLHUV� VHOHFWHG�� SURFHGXUHV�	�
TXDOLW\� V\VWHP� HVWDEOLVKHG��� DQG� EXVLQHVV�
�PDUNHW�HQWU\�VWUDWHJ\�ZLWK�SRGLDWULVW�DQG�SK\VLFDO�
WKHUDSLVW���

&OLQLFDO� WULDOV�KDYH�EHHQ�VHW�XS� LQ� WKH�8.�DQG�D�
KHDOWK� HFRQRPLFV� VWXG\� QHHGHG� IRU�
UHLPEXUVHPHQW� SRLQWHG� RXW� WKDW� WKH� 3RZHUVHQV�
VROXWLRQ� FDQ� VDYH� XS� WR� *%3� ���� ELOOLRQ� RYHU� ��
\HDUV�WR�WKH�1DWLRQDO�+HDOWK�6HUYLFH��
2QFH�DJDLQ��,�ZDQW�WR�WKDQN�\RX�YHU\�PXFK�IRU�DOO�
\RXU�VXSSRUW�LQ�RXU�YHQWXUH�
0RUH�LQIRUPDWLRQ���KWWS���ZZZ�SRZHUVHQV�FRP�

&RQWDFW�
0DUF�
5RFNOLQJHU�
DW�
PDUF#SRZ
HUVHQV�FRP



,QQRYDWLRQ�$FDGHP\����� ± �UG 3UL]H��'LFN�=RXWPDQ

,Q� WKH� WZR� \HDUV� WKDW�KDYH�SDVVHG�VLQFH� ,&3,&������� WKH�SHHU�UHFRJQLWLRQ�� UHYLHZ��DQG�VXEVHTXHQW�
LQGXVWU\� DQG� PHGLD� DZDUHQHVV� UHVXOWLQJ� IURP� WKH� ,QQRYDWLRQ� $FDGHP\� SUL]H� DZDUGHG� WR� PH�� KDV�
SOD\HG�D�SURIRXQG�UROH�LQ�WKH�DGYDQFHPHQW�RI�$VHSWLFVXUH��

,W >$VHSWLF6XUH@� KDV� JRQH� IURP� EHLQJ� WKH� VXEMHFW� RI�
DQ�LQQRYDWLYH�&DQDGLDQ�UHVHDUFK SURMHFW�WR�D�PDUNHW�
UHDG\��JOREDOO\�SDWHQW�SURWHFWHG��LQWHUQDWLRQDOO\�YLDEOH�
FRPPHUFLDO� YHQWXUH� ± D� YHQWXUH� WKDW� SURPLVHV� D�
PDVVLYH� UHGXFWLRQ� LQ� KRVSLWDO� DFTXLUHG� LQIHFWLRQV�
>LQFOXGLQJ� WXEHUFXORVLV@� DQG� WKH� FHUWDLQW\� RI� VDYLQJ�
WKRXVDQGV�RI�OLYHV�DQQXDOO\� ZRUOGZLGH�

7KH� $FDGHP\¶V� WKRURXJK� SHHU� UHYLHZ�� H[FHOOHQW�
IHHGEDFN�DQG�FRQVWUXFWLYH�FULWLFLVP�RI�P\�ZRUN�RQ�WKH�
$VHSWLF6XUH� SURMHFW� KDV� SURYHQ� WR� EH� DV� UHZDUGLQJ�
DV�LW�KDV�EHHQ�YDOXDEOH��,W�DIIRUGHG�WKH�RSSRUWXQLW\�WR�
KDYH�P\�ZRUN�VXEMHFWHG�WR�LQWHQVH�VFLHQWLILF�VFUXWLQ\�
DV�ZHOO�DV�DQ�LQ�GHSWK�DQDO\VLV�RI�LWV�EXVLQHVV�PHULWV�

)RU�PH�SHUVRQDOO\��EHLQJ�WKH�UHFLSLHQW�RI�VXFK�D�
PHULWRULRXV� SUL]H� KDV� SURYLGHG� FOHDU� YDOLGDWLRQ�
WKDW�P\�ZRUN�ZDV�DQG� LV RI�VROLG�VFLHQWLILF�PHULW�
DQG�YDOXH��)RU� WKH� UHVW�RI� RXU� UHVHDUFK� WHDP�� LW�
KDV� JLYHQ� WKHP� WKH� VWLPXOXV� WR� QRW� RQO\� IXUWKHU�
UHILQH� WKH�$VHSWLF6XUH�V\VWHP��EXW� WR�SXVK�QHZ�
ERXQGDULHV�LQ�WKH�ILHOG�RI�+$,�UHVHDUFK��

0RUH�LQIRUPDWLRQ���ZZZ�PHGL]RQHLQW�FRP
&RQWDFW�'LFN�=RXWPDQ DW�
]RXWPDQG#TXHHQVX�FD



,QQRYDWLRQ�$FDGHP\������± �WK 3UL]H��*��/DFH\

6XUH:DVK�7UDLQLQJ�LV�D�PRELOH�KDQG�K\JLHQH�WUDLQLQJ�DQG�DVVHVVPHQW�V\VWHP�WKDW�WHDFKHV�VWDII�KRZ�
WR�ZDVK�WKHLU�KDQGV�LQ�DFFRUGDQFH�ZLWK�WKH�:+2�SURWRFRO��JLYLQJ�WKHP�UHDO�WLPH��RQ�VFUHHQ�IHHGEDFN�
RQ�WKHLU�WHFKQLTXH�

,Q� UHFHQW� PRQWKV� ZH� KDYH� HQKDQFHG� WKH�
V\VWHP� WR� LQFRUSRUDWH� D� �'� GHSWK� FDPHUD�� LQ�
DGGLWLRQ� WR� WKH�QRUPDO� FRORXU� FDPHUD�XVHG� IRU�
KDQG� K\JLHQH� DVVHVVPHQW�� 7KH� QHZ� FDPHUD�
DOORZV� 6XUH:DVK� WR� EH� XVHG� LQ� D� FRPSOHWHO\�
WRXFK�IUHH� PDQQHU�� DQG� ZLOO� IDFLOLWDWH� WKH�
GHYHORSPHQW�RI�6XUH:DVK�6XUJHU\��RXU�V\VWHP�
WR� JXLGH� VWDII� WKURXJK� VXUJLFDO� SUHSDUDWLRQ�� ,W�
DOVR� DOORZV� RXU� RYHU�VLQN� XQLW� WR� UHFRJQLVH�
FDVHV�ZKHUH�D�WDS�ZDV�WXUQHG�RII�XVLQJ�ILQJHUV�
LQVWHDG� RI� HOERZV�� 7KH� KRXVLQJ� IRU� WKH� WZR�
FDPHUDV� KDV� EHHQ� FRPSOHWHO\� UHGHVLJQHG� WR�
SURYLGH�EHWWHU�OLJKWLQJ��WR�EH�DHVWKHWLFDOO\�PRUH�
SOHDVLQJ�DQG�WR�EH�HDVLHU�WR�FOHDQ�

6XUH:DVK� KDV� DOVR� EHHQ� ZRUNLQJ�
ZLWK�PDQXIDFWXUHUV� RI� DOFRKRO�EDVHG�
KDQG� UXE� WR� UHILQH� WKH� VWHSV� WKDW�
FRPSULVH�D�KDQG�K\JLHQH�HYHQW��:H�
ZLOO� VKRUWO\� EH� SHUIRUPLQJ� WULDOV� WR�
GHWHUPLQH� WKH� UHODWLYH� HIIHFWLYHQHVV�
RI�GLIIHUHQW�KDQG�K\JLHQH�URXWLQHV�

0RUH�LQIRUPDWLRQ���
ZZZ�VXUHZDVK�FRP
&RQWDFW�6HDQ�%D\�DW�
VHDQ�ED\#VXUHZDVK�FRP



,QQRYDWLRQ�$FDGHP\����� ± �WK 3UL]H��$ODLQ�*HUYDL[

2XU�SURMHFW�ZDV�LQLWLDWHG�ZLWK�RXU�SDUWQHU�3URIHVVRU -�&RUEHLO�DQG�KLV�UHVHDUFK�JURXS�DW�WKH�8QLYHUVLW\�
RI�/DYDO��4XHEHF��&DQDGD� LQ FROODERUDWLRQ�ZLWK�$XWRJHQRPLFV��9LVWD��&$��86$���D�FRPSDQ\�WKDW�KDG�
GHYHORSHG�D�PLFURDUUD\�EDVHG� PXOWLSOH[LQJ� PROHFXODU�SODWIRUP�QDPHG�,QILQLW\��

7KH�REMHFWLYHV ZHUH� WR�GHYHORS�DQG�SURGXFH
D� PROHFXODU� GLDJQRVWLF� VROXWLRQ� IRU� WKH�
VHURW\SLQJ� RI� 6WUHSWRFRFFXV�
SQHXPRQLDH GLUHFWO\� IURP� FOLQLFDO� VDPSOHV�
DQG� WR� REWDLQ� WKH� QHFHVVDU\� 8QLWHG� 6WDWHV�
)RRG� DQG� 'UXJ� $GPLQLVWUDWLRQ�
FOHDUDQFH�DSSURYDO� WR� PDUNHW� WKH� SURGXFW� LQ�
WKH�86$�

2XU�UHVXOWV�IURP�FOLQLFDO�WULDOV�VKRZHG�WKDW�WKLV�
GLDJQRVWLF� VROXWLRQ� FRXOG� EH� XVHG�
VDWLVIDFWRULO\� RQ� EORRG�� FHUHEURVSLQDO� IOXLG�
DQG�QDVRSKDU\QJHDO�VDPSOHV�
+RZHYHU�� IRU� WKLV� WHFKQLTXH� WR�EH�FRPSOHWHO\�
DXWRPDWHG� DQG� XVDEOH� RQ D� ODUJH� VFDOH�� ZH�
UHTXLUHG� WKDW� $XWRJHQRPLFV� SURGXFH
FDUWULGJHV� FRQWDLQLQJ� SULPHUV� DQG� GLIIHUHQW�
PDVWHU�PL[�VROXWLRQV�

8QIRUWXQDWHO\�� GXH� WR� ILQDQFLDO� FRQVLGHUDWLRQV� LQ������� WKH FRPSDQ\�GLG�QRW�SXW� WKLV�SURMHFW�RQ� WKHLU�
SULRULW\� OLVW� $W�SUHVHQW� ZH�FRQWLQXH� WR�XVH�WKLV�JHQRW\SLQJ�V\VWHP�IRU�UHVHDUFK SXUSRVHV RQO\ LQ� WKH�
H[SHFWDWLRQ�RI�D�IXUWKHU�SRVLWLYH�GHYHORSPHQW�LQ������

&RQWDFW $ODLQ�*HUYDL[�DW� DODLQ�JHUYDL[#KFXJH�FK

0XOWLSOH[�3&5 5HDGLQJ�
DV�D�

EDUFRGH

$QDO\VLV�E\�DQ�
VRIWZDUH�H[SHUW�

V\VWHP

6�3QHXPRQLDH�
VHURW\SH�GHWHUPLQDWLRQ


