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&$1<21� &28175<�� &$� ± 7KH�3URWHLQ�6RFLHW\��WKH�SUHPLHU�LQWHUQDWLRQDO�VRFLHW\�GHGLFDWHG�WR�VXSSRUWLQJ�SURWHLQ�

UHVHDUFK��DQQRXQFHV�WKH�ZLQQHUV�RI�WKH����� 3URWHLQ�6RFLHW\�$ZDUGV��ZKLFK�ZLOO� EH�FRQIHUUHG�DW�WKH�:RUOG�

&RQIHUHQFH�RQ�3URWHLQ�6FLHQFH�������:&36������LQ�6DSSRUR��-DSDQ ��-XO\���� ����3OHQDU\�WDONV�IURP�VHOHFW�DZDUG�

UHFLSLHQWV�ZLOO� WDNH�SODFH�WKURXJKRXW�WKH�����GD\�HYHQW� 7KH�ZLQQHUV¶ VFLHQWLILF�DFFRPSOLVKPHQWV��KLJKOLJKWHG� KHUH�DV�

GHVFULEHG�E\�WKHLU�QRPLQDWRUV� GHPRQVWUDWH�WKHLU�ODVWLQJ�LPSDFW�RQ�SURWHLQ�VFLHQFH�

7KH�&DUO�%UlQGpQ�$ZDUG�� VSRQVRUHG�E\�5LJDNX�&RUSRUDWLRQ��KRQRUV�DQ�RXWVWDQGLQJ�SURWHLQ�VFLHQWLVW�ZKR�KDV�DOVR�

PDGH�H[FHSWLRQDO�FRQWULEXWLRQV�LQ�WKH�DUHDV�RI�HGXFDWLRQ�DQG�RU�VHUYLFH�WR�WKH�ILHOG��7KH� ���� UHFLSLHQW�RI�WKLV�DZDUG�

LV�3URIHVVRU .DUHQ�)OHPLQJ �-RKQV�+RSNLQV 8QLYHUVLW\��� 3URIHVVRU�.DUHQ�)OHPLQJ� LV�D �SLRQHHU�DQG�OHDGHU�LQ�WKH�

ILHOG�RI�PHPEUDQH�SURWHLQ�IROGLQJ��+HU FRQWULEXWLRQV�LQFOXGH�PDNLQJ�VRPH�RI�WKH�ILUVW�ULJRURXV�WKHUPRG\QDPLF�

PHDVXUHPHQWV�IRU�PHPEUDQH�SURWHLQ�IROGLQJ��LQWURGXFLQJ�WKH�K\GURSKRELFLW\�VFDOH�WKDW�LV�QRZ�PRVW�ZLGHO\� XVHG�WR�

GHVFULEH�DPLQR�DFLG�VLGH�FKDLQ�SDUWLWLRQLQJ�LQWR�ELOD\HUV��DQG�HOXFLGDWLQJ�WKH�WKHUPRG\QDPLF�SULQFLSOHV�JRYHUQLQJ�

WKH�FRXSOHG�WUDIILFNLQJ�DQG�IROGLQJ�RI�*UDP�QHJDWLYH�EHWD�EDUUHO�PHPEUDQH�SURWHLQV��'U�� )OHPLQJ KDV�DOVR�WLUHOHVVO\�

VHUYHG�WKH�VFLHQWLILF�FRPPXQLW\��GHYRWLQJ�PDMRU�VHUYLFH�WR�VFLHQWLILF�VRFLHWLHV�DQG�FR �IRXQGLQJ �ZLWK� 6WHLQ�DQG�

0RRUH�DZDUGHH�-DPHV�%RZLH� WKH�*RUGRQ�5HVHDUFK�&RQIHUHQFH�RQ�0HPEUDQH�3URWHLQ�)ROGLQJ��'U�� )OHPLQJ�LV� DOVR�

DQ�HORTXHQW�DQG�RXWVSRNHQ�DGYRFDWH�IRU�ZRPHQ�LQ�VFLHQFH��ZLWK�D�SDUWLFXODU�SDVVLRQ�IRU�LOOXPLQDWLQJ�DQG�

QHXWUDOL]LQJ�KLGGHQ�ELDVHV�FRPPRQO\�KHOG�E\�ERWK�PHQ�DQG�ZRPHQ �

7KH�&KULVWLDQ�%��$QILQVHQ�$ZDUG�� VSRQVRUHG�E\�7KH�3URWHLQ�6RFLHW\��UHFRJQL]HV�WHFKQRORJLFDO�DFKLHYHPHQW RU�

VLJQLILFDQW�PHWKRGRORJLFDO�DGYDQFHV�LQ�WKH�ILHOG�RI�SURWHLQ�VFLHQFH��7KH�UHFLSLHQW�RI�WKLV�DZDUG�LQ� ���� LV�3URIHVVRU�

6WHSKHQ�6OLJDU �8QLYHUVLW\� RI�,OOLQRLV� DW�8UEDQD�&KDPSDLJQ���'U��6OLJDU
V� DFDGHPLF�FDUHHU�KDV�IHDWXUHG�WKH�

GLVFRYHU\��GHYHORSPHQW� DQG�XVH�RI�FKHPLFDO�DQG�ELRSK\VLFDO�WRROV�WR�XQGHUVWDQG�IXQGDPHQWDO�SUREOHPV�LQ�SURWHLQ�

ELRFKHPLVWU\�DQG�ELRSK\VLFV��2I�UHOHYDQFH WR�WKH�$QILQVHQ�$ZDUG�LV� KLV�GHYHORSPHQW�RI�QDQRGLVFV��ZKLFK�DUH�

SDWFKHV�RI�OLSLG�PHPEUDQH�VWDELOL]HG�E\�D�³EHOW´ RI�PHPEUDQH�VFDIIROGLQJ�SURWHLQV��%\�XVLQJ�QDQRGLVFV��VLJQDOLQJ�

SURWHLQV�DQG�PDFURPROHFXODU�FRPSOH[HV�WKDW�UHO\�RQ�D�PHPEUDQH�FDQ�EH�UHDGLO\�VWXGLHG LQ D�QDWLYH�ELOD\HU�WKDW�LV�

VROXELOL]HG LQ�DQ�DTXHRXV�HQYLURQPHQW�'U��6OLJDU¶V FRPPLWPHQW�WR�ZLGH GLVVHPLQDWLRQ�RI�WKH�QDQRGLVF�WHFKQRORJ\
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KDV�OHG�WR�LWV�XVH�E\�KXQGUHGV�RI�ODERUDWRULHV��DPSOLI\LQJ�WKH�LPSDFW�RI�KLV�DGYDQFHV�DQG�EURDGO\�EHQHILWWLQJ�WKH�ILHOG�

RI�SURWHLQ�VFLHQFH�

7KH�'RURWK\�&URZIRRW�+RGJNLQ�$ZDUG�� VSRQVRUHG�E\�*HQHQWHFK��LV�JUDQWHG�LQ�UHFRJQLWLRQ�RI�H[FHSWLRQDO�

FRQWULEXWLRQV�LQ�SURWHLQ�VFLHQFH�ZKLFK�SURIRXQGO\�LQIOXHQFH�RXU�XQGHUVWDQGLQJ�RI�ELRORJ\��7KH����� UHFLSLHQW�LV�

3URIHVVRU�&DWKHULQH�'UHQQDQ �0DVVDFKXVHWWV�,QVWLWXWH�RI�7HFKQRORJ\���'U��'UHQQDQ�KDV�PDGH�HQRUPRXV�

FRQWULEXWLRQV�E\�VROYLQJ� KLJK�UHVROXWLRQ� VWUXFWXUHV�RI�SURWHLQV�DQG�SURWHLQ�FRPSOH[HV WKDW HQKDQFH�RXU�

XQGHUVWDQGLQJ�RI�WKH�ELRORJ\�RI�PHWDOORSURWHLQV��'RURWK\�&URZIRRW�+RGJNLQ ZDV�IDPRXV�IRU�XVLQJ�;�UD\�

FU\VWDOORJUDSK\�WR�GHWHUPLQH�WKH�VWUXFWXUH�RI�9LWDPLQ�%����DQG�'U��'UHQQDQ KDV�SURYLGHG�PRQXPHQWDO�LQVLJKWV�LQWR�

WKH VWUXFWXUH�DQG�IXQFWLRQ�RI�SURWHLQV�WKDW�ELQG�WR %����'U��'UHQQDQ�LV�NQRZQ�IRU�JRLQJ�EH\RQG�VLQJOH� SURWHLQV DQG�

HOXFLGDWLQJ�VWUXFWXUHV�WKDW�LOOXPLQDWH HQWLUH�SDWKZD\V��FDSWXULQJ�PXOWLSOH�VQDSVKRWV�RI�HQ]\PHV�DV�WKH\�SURFHHG�

WKURXJK�WKHLU�UHDFWLRQ�F\FOHV� $PRQJ�KHU�PDQ\�QRWDEOH�DFFRPSOLVKPHQWV��'U��'UHQQDQ�GHWHUPLQHG�WKH�ILUVW�VWUXFWXUH�

RI�WKH�FREDODPLQ�GHSHQGHQW�ULERQXFOHRWLGH�UHGXFWDVH��RQH�RI�WKH�WKUHH�HQ]\PHV�WKDW�FDWDO\]H�WKH�ILQDO�VWHS�LQ�

SURGXFWLRQ�RI�GHR[\ULERQXFOHRWLGHV�LQ�DOO�RUJDQLVPV��'U��'UHQQDQ¶V�LQVLJKWV� DUH�VROLGO\�HWFKHG�LQWR�WH[WERRNV�DQG�

WKH�IDEULF�RI�RXU�ILHOG��'UHQQDQ�LV�DOVR�DQ�RXWVWDQGLQJ�DQG�ZLGHO\�UHFRJQL]HG�HGXFDWRU�DQG�D�WLUHOHVV�DGYRFDWH�IRU�

LQFOXVLRQ�DQG�HTXLW\�LQ�VFLHQFH�

7KH (PLO�7KRPDV�.DLVHU�$ZDUG�� VSRQVRUHG�E\�7KH�3URWHLQ�6RFLHW\��UHFRJQL]HV� D�UHFHQW��KLJKO\ VLJQLILFDQW�

FRQWULEXWLRQ�WR�WKH�DSSOLFDWLRQ�RI�FKHPLVWU\�LQ�WKH�VWXG\�RI�SURWHLQV��7KH����� UHFLSLHQW�LV�3URIHVVRU�6KXJXDQJ�

=KDQJ �0DVVDFKXVHWWV�,QVWLWXWH�RI�7HFKQRORJ\���'U��=KDQJ LV�ZLGHO\� VHHQ�DV�D IRXQGHU�RI�WKH�ILHOG�RI�SHSWLGH�

QDQRPDWHULDOV��+H�GLVFRYHUHG�D FODVV�RI�LRQLF�VHOI�FRPSOHPHQWDU\�SHSWLGHV�WKDW�XQGHUJR�PROHFXODU�VHOI�DVVHPEO\�WR�

IRUP�ZHOO�RUGHUHG� QDQRILEHUV DQG�PHPEUDQRXV�VWUXFWXUHV��'U��=KDQJ ZHQW�RQ�WR�VKRZ�PDQ\�LPSRUWDQW�DSSOLFDWLRQV�

RI�WKLV�FODVV�RI�SHSWLGH�PDWHULDOV�DV FDUULHUV IRU�FRQWUROOHG�GUXJ�GHOLYHU\ DQG DV�WKH�EXLOGLQJ� EORFNV�RI�VFDIIROGV�IRU�

WLVVXH�UHJHQHUDWLRQ�DQG�DFFHOHUDWHG�ZRXQG�KHDOLQJ� +H�ZDV�DW�WKH�IRUHIURQW�RI�VKRZLQJ�WKDW���'�FHOO� FXOWXUH�RIIHUV�D�

PRUH�UHDOLVWLF�PLFUR� DQG�ORFDO�HQYLURQPHQW�WKDQ���'�FXOWXUH��DQG�KH�GHPRQVWUDWHG WKH�XWLOLW\�RI���'�FXOWXUH LQ�EDVLF�

FHOO� ELRORJ\��WXPRU�ELRORJ\�� KLJK�FRQWHQW�GUXJ�VFUHHQLQJ�� DQG�UHJHQHUDWLYH�PHGLFLQH��+LV�FRQWULEXWLRQV�KDYH�

WUDQVIRUPHG�RXU�EDVLF�XQGHUVWDQGLQJ�RI�WKH�ELRFKHPLFDO�EDVLV�RI�PROHFXODU�VHOI �DVVHPEO\�DQG�LWV�DSSOLFDWLRQ�LQ�WKH�

ILHOG�RI�ELRPHGLFDO�HQJLQHHULQJ�

7KH�+DQV�1HXUDWK�$ZDUG�� VSRQVRUHG�E\�7KH�+DQV�1HXUDWK�)RXQGDWLRQ��KRQRUV LQGLYLGXDOV�ZKR�KDYH�PDGH�D�

UHFHQW�FRQWULEXWLRQ�RI�H[FHSWLRQDO�PHULW�WR�EDVLF�SURWHLQ�UHVHDUFK��,Q�������WKH�+DQV�1HXUDWK�$ZDUGHH�LV�3URIHVVRU

0DUWLQ�*UXHEHOH �8QLYHUVLW\� RI�,OOLQRLV� DW�8UEDQD�&KDPSDLJQ���'U��*UXHEHOH�LV�ZLGHO\� NQRZQ�IRU�LQWURGXFLQJ WKH�

DGYDQFHG�WHFKQRORJ\�RI�IODVK�KHDWLQJ�DQG�XOWUDIDVW�VSHFWURVFRS\ WR�VWXG\�SURWHLQ�IROGLQJ� +LV ZRUN�VKRZHG�WKDW�HDUO\�

VWDJHV�RI�SURWHLQ�IROGLQJ��LQFOXGLQJ�LQLWLDO� FROODSVH�DQG�IRUPDWLRQ�RI�VHFRQGDU\�VWUXFWXUHV� FDQ�RFFXU LQ

PLFURVHFRQGV��7KHVH�DGYDQFHV DOORZHG�WKH�ILUVW�GLUHFW�FRPSDULVRQV�EHWZHHQ�IROGLQJ�UDWHV�GHWHUPLQHG�H[SHULPHQWDOO\�
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DQG�IROGLQJ�UDWHV�HVWLPDWHG�IURP�VLPXODWLRQV��0RUH�UHFHQWO\��'U��*UXHEHOH� VKRZHG�WKDW�IDVW�IROGLQJ�FDQ�EH�VWXGLHG�LQ�

OLYH�FHOOV��+LV�ZRUN�HVWDEOLVKHG�WKDW�LQ�YLYR�IROGLQJ��ZKLOH� IROORZLQJ� VLPLODU� SK\VLFRFKHPLFDO�UXOHV�DV�LQ�YLWUR�

IROGLQJ��LV�VLJQLILFDQWO\�PRGXODWHG�E\�WKH�GLIIHUHQW�FHOOXODU�HQYLURQPHQWV�LQ�GLIIHUHQW�SDUWV�RI�WKH�FHOO�� 'U��*UXHEHOH¶V�

ZRUN�EULQJV�WKH�KLJKHVW�OHYHO�RI�H[SHULPHQWDO�LQQRYDWLRQ��H[SHULPHQWDO�SUHFLVLRQ��DQG�FRQFHSWXDO�ULJRU�WR�SURWHLQ�

ELRSK\VLFV��

7KH�6WHLQ�	�0RRUH�$ZDUG�� VSRQVRUHG�E\�7KH�3URWHLQ�6RFLHW\��LV�QDPHG�IRU�1REHO�ODXUHDWHV�'U��:LOOLDP� 6WHLQ�DQG�

'U�� 6WDQIRUG�0RRUH��7KH�DZDUG�LV�JLYHQ� WR�UHFRJQL]H�HPLQHQW�OHDGHUV�LQ�SURWHLQ�VFLHQFH�ZKR�KDYH�PDGH�VXVWDLQHG�

KLJK�LPSDFW�UHVHDUFK�FRQWULEXWLRQV�WR�WKH�ILHOG��7KH����� UHFLSLHQW�LV�3URIHVVRU�-DPHV�%RZLH �8QLYHUVLW\� RI�

&DOLIRUQLD��/RV�$QJHOHV��� 'U��%RZLH�KDV�VKRZQ�JUHDW�FUHDWLYLW\ DQG�ULJRU LQ�DVWRXQGLQJO\�GLYHUVH�DUHDV�RI�SURWHLQ�

VFLHQFH��+LV������6FLHQFH�SDSHU�³$�PHWKRG�WR�LGHQWLI\�SURWHLQ�VHTXHQFHV�WKDW�IROG�LQWR�D�NQRZQ�WKUHH �GLPHQVLRQDO�

VWUXFWXUH´�LQWURGXFHG�WKH�LPSRUWDQW�LGHD�RI�SURWHLQ�VWUXFWXUH�SUHGLFWLRQ�E\�WKUHDGLQJ� ,Q�WKH�DUHD�RI�PHPEUDQH�

SURWHLQ�VFLHQFH��KH�KDV�FRQWULEXWHG�QRYHO�PHWKRGV�WR�TXDQWLI\�SURWHLQ�VWDELOLW\��WR�PHDVXUH�SURWHLQ �SURWHLQ�

LQWHUDFWLRQV�LQ�OLSLG� ELOD\HUV��DQG�WR�FU\VWDOOL]H�PHPEUDQH�SURWHLQV�LQ�ELFHOOHV�� +H�VKRZHG WKDW�LQWHUQDO�K\GURJHQ�

ERQGV�SURYLGH RQO\�PDUJLQDO�VWDELOL]DWLRQ�RI�PHPEUDQH�SURWHLQV�DQG�WKDW�PHPEUDQH�SURWHLQV�FDQ�KDYH�KLJK�NLQHWLF�

VWDELOLW\��,Q�WKH�DUHD�RI�V\QWKHWLF�ELRORJ\��'U��%RZLH� KDV�GHYHORSHG�LQ�YLWUR�V\VWHPV�WKDW�HQDEOH�WKH�FRQWLQXRXV�

SURGXFWLRQ�RI�ELRIXHOV DQG�RWKHUPROHFXOHV LQ�FHOO�IUHH� V\VWHPV�RI�HQ]\PHV�ZLWK�VHOI�UHJHQHUDWLQJ� FRIDFWRUV��'U��

%RZLH�KDV�DOVR�EHHQ�D�GHGLFDWHG�DQG�JHQHURXV FLWL]HQ�RI WKH�VFLHQWLILF� FRPPXQLW\��ZKHUH�KH�KDV VHUYHG LQ�LPSRUWDQW�

UROHV�LQFOXGLQJ� DV�3UHVLGHQW�RI�7KH�3URWHLQ�6RFLHW\ DQG�FR�IRXQGHU�RI�WKH�*RUGRQ�5HVHDUFK�&RQIHUHQFH�RQ�

0HPEUDQH�3URWHLQ�)ROGLQJ� �ZLWK�&DUO�%UlQGpQ DZDUGHH�.DUHQ�)OHPLQJ��

7KH�3URWHLQ�6FLHQFH <RXQJ�,QYHVWLJDWRU�$ZDUG�� VSRQVRUHG�E\�:LOH\�� UHFRJQL]HV�D�VFLHQWLVW�ZLWKLQ�WKH�ILUVW���

\HDUV�RI�DQ�LQGHSHQGHQW�FDUHHU�ZKR�KDV�PDGH�DQ�LPSRUWDQW�FRQWULEXWLRQ�WR�WKH�VWXG\�RI�SURWHLQV��7KH����� UHFLSLHQW�

LV�3URIHVVRU�0RKDPPDG��0R��6H\HGVD\DPGRVW �3ULQFHWRQ�8QLYHUVLW\���'U�� 6H\HGVD\DPGRVW�KDV�FRQGXFWHG�

SLRQHHULQJ�ZRUN�RQ�QRYHO�ELRFKHPLFDO�SDWKZD\V��+H�XVHV�D�FUHDWLYH�FRPELQDWLRQ�RI�ELRLQIRUPDWLFV�DQG�FKHPLFDO�

JHQHWLFV�WR�DFWLYDWH�FU\SWLF�ELRV\QWKHWLF�SDWKZD\V�LQ�PLFURELDO�V\VWHPV DQG�GHWHUPLQH�WKHLU�SURGXFWV��7KLV�KDV�OHG�

KLP�WR�GLVFRYHU�WKH�YDVW�± DQG SUHYLRXVO\�RYHUORRNHG�± ELRV\QWKHWLF�SRWHQWLDO�RI�PDQ\�EDFWHULD DQG�WR�GHWHUPLQH�WKH�

HIIHFWV WKDW�EDFWHULDOO\�SURGXFHG�PROHFXOHV�KDYH�RQ�RWKHU�PLFUREHV� 3DWKZD\V�WKDW�KH�KDV�GLVFRYHUHG�SURGXFH�

SUHYLRXVO\�XQNQRZQ�QDWXUDO�SURGXFWV XVLQJ�UHDFWLRQV�FDWDO\]HG�E\�KLWKHUWR�XQFKDUDFWHUL]HG�SURWHLQV��+LV�LQVLJKWV� DUH�

DOUHDG\�KDYLQJ�D�VXEVWDQWLDO�LPSDFW�RQ�SURWHLQ�VFLHQFH��DV�WKHVH�SDWKZD\V�LQFOXGH�QRYHO�WUDQVIRUPDWLRQV�FDWDO\]HG�E\�

QHZO\�GLVFRYHUHG�PHWDOORHQ]\PHV��
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'HOHJDWHV��H[KLELWRUV��VSRQVRUV� DQG�WKH�SUHVV�FDQ�OHDUQ�PRUH�DERXW�WKH�:RUOG�&RQIHUHQFH�RQ�3URWHLQ�
6FLHQFH��:&36����� RQ 7KH�3URWHLQ�6RFLHW\�ZHEVLWH�KWWS���ZZZ�SURWHLQVRFLHW\�RUJ�
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7KH�3URWHLQ�6RFLHW\�LV� WKH�OHDGLQJ�LQWHUQDWLRQDO�6RFLHW\�GHYRWHG�WR�IXUWKHULQJ�UHVHDUFK�DQG�GHYHORSPHQW�LQ�SURWHLQ�
VFLHQFH��)RXQGHG�LQ�������WKH�SXUSRVH�RI�WKH�6RFLHW\�LV�WR�SURYLGH�LQWHUQDWLRQDO�IRUXPV�WR�IDFLOLWDWH�FRPPXQLFDWLRQ��
FRRSHUDWLRQ��DQG�FROODERUDWLRQ�UHJDUGLQJ�DOO�DVSHFWV�RI�WKH�VWXG\�RI�SURWHLQV��,Q�VXSSRUW�RI�WKHVH�JRDOV��WKH�6RFLHW\�
SXEOLVKHV�3URWHLQ�6FLHQFH��WKH�SUHPLHU�MRXUQDO�LQ�WKH�ILHOG�� KRVWV�DQ�DQQXDO�LQWHUQDWLRQDO�V\PSRVLXP��DQG�IDFLOLWDWHV�
WKH�HGXFDWLRQ�RI�HDUO\�FDUHHU�SURWHLQ�VFLHQWLVWV� DFURVV�DOO�OLQHV� RI�GLVFLSOLQH��7KH�3URWHLQ�6RFLHW\�PHPEHUV�UHSUHVHQW�D�
ZLGH�VSHFWUXP�RI�DFDGHPLF��LQGXVWU\��JRYHUQPHQWDO��DQG�QRQ�SURILW�LQVWLWXWLRQV�IURP�PRUH�WKDQ����FRXQWULHV�DURXQG�
WKH�ZRUOG��0HGLD�LQTXLULHV� FDQ�EH�GLUHFWHG�WR�5DOXFD�&DGDU��([HFXWLYH�'LUHFWRU� DW��������������


