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$W�WKH�WLPH��ZH�DUH�KDOIZD\�WKURXJK�WKH�DPELWLRXV�JOREDO�WDUJHWV�RI�WKH�VXVWDLQDEOH�GHYHORSPHQW�JRDOV��6'*��WR�EH�
DFKLHYHG�E\�������ZKLFK�ZDV�GHYHORSHG�EHQFKPDUNLQJ�WKH�HQG�RI�WKH�0LOOHQQLXP�'HYHORSPHQW�*RDOV��0'*������
)URP�WKH�VHYHQWHHQ�JRDOV�IRUPXODWHG��JRRG�KHDOWK�DQG�ZHOO-EHLQJ��6*'����LV�RQH�ZKHUH�WKH�JOREDO�QDWLRQV�DUH�LQ�
YHVWLQJ������$OO�WKRVH�LQ�WKH�GULYLQJ�VHDW�DUH�IRUJLQJ�QHZ�ZD\V�RI�DFFHOHUDWLQJ�WKHVH�WDUJHWV�LQ�WKH�FRQWH[W�RI�PXOWL�
SOH�FULVHV�DQG�PDVVLYH�HFRQRPLF�SUHVVXUH—D�UHFHQW�PHPRU\�LV�WKH�XQSUHFHGHQWHG�&29,'-���FULVLV�WKDW�VFUDPEOHG�
WKH�ZRUOG������'HVSLWH�DOO�WKH�VWUHVVHV��WKHUH�LV�D�QHHG�WR�ORRN�IRU�PXOWLSOH�SDWKV�WR�FDWFK�XS�ZLWK�WKH�ODJV�LQ�WKH�ILUVW�
KDOI�DQG�VSHHG�XS�GXULQJ�WKH�VHFRQG�KDOI��2QH�ZD\�RI�WUDQVSLULQJ�WKLV�LV�E\�HIILFLHQW�HYLGHQFH�JHQHUDWLRQ�DQG�WUDQV�
ODWLRQ—HYLGHQFH�JHQHUDWLRQ� LPSOLHV�SURGXFLQJ�HYLGHQFH��ZKHUHDV� WUDQVODWLRQ�PHDQV� WUDQVIRUPLQJ�YDOLG�HYLGHQFH�
LQWR�SUDFWLFHV�����7KH�WUDQVODWLRQ�H[HUFLVHV�DUH�QRW�DV�HDV\�DV�SURGXFLQJ�UHVXOWV�ZKHUH�WKH�DFWRUV�LQYROYHG�PXVW�EH�
DZDUH�RI�DQG�VHW�D�IHDVLEOH�PHFKDQLVP�ZKHUH�WKH\�RSHUDWH��7KLV�HGLWRULDO�QRWH�ILUVW�KLJKOLJKWV�EULGJLQJ�WKH�UHVHDUFK-
WR-SUDFWLFH�GLYLGH��HODERUDWLQJ�RQ�WKH�FXUUHQW�JDSV�DQG�SRWHQWLDO�GULYHUV��$QG�WKHQ�RXWOLQHV�KRZ�WR�EULGJH�WKH�JDSV�
WR�DFFHOHUDWH�6'*�SURJUHVV��SUHVHQWV�EULHI�JOREDO�DQG�FRXQWU\-OHYHO�HIIRUWV�DJDLQVW� WKH�FKDOOHQJHV��DQG�SRVWXODWHV�
WKH�IXWXUH�IRFXV�DUHDV�� 
 
,Q�������%XWOHU����SUHVHQWHG�WKH�FRQFHSW�RI�GHDWK�LQ�WKH�YDOOH\��XWWHULQJ�WKH�VLJQLILFDQW�ORVV�RI�HYLGHQFH�EHIRUH�LW�
UHDFKHV� DQG�PHHWV� LWV� XOWLPDWH� REMHFWLYH��7KLV� YDOOH\—WKH� UHVHDUFK-SUDFWLFH� JDS—LV� D� SUHYDLOLQJ� FKDOOHQJH�� DQG�
OLWWOH�HIIRUW�KDV�EHHQ�PDGH�WR�PLWLJDWH�WKH�SUREOHP��:LWK�WKH�IDFW�WKDW�SURJUHVV�KDV�EHHQ�PLQLPDO��SXWWLQJ�WKH�WRSLF�
DPRQJ� WKH� XUJHQW� FDOOV� IRU� DFWLRQ�� 7KH� VRXUFHV� DQG� H[WHQWV� RI� WKH� SUREOHP� DSSHDUHG� LQ� D� VHULHV� RI� ZRUNV� WLWOHG�

LQFUHDVLQJ�YDOXH�DQG�UHGXFLQJ�ZDVWH�¶��������7KLV�ZRUN�ZDV�PRWLYDWHG�E\�HYLGHQFH�WUDQVODWLRQ�WR�SUDFWLFH��PDLQO\�
DWWULEXWHG�WR�OLPLWDWLRQV�LQ�FRQFHSWXDOL]DWLRQ��VHOHFWLRQ��JHQHUDWLRQ��DQG�UHDFKLQJ�WKH�HQG�XVHUV—SROLF\PDNHUV�DQG�
SUDFWLWLRQHUV��7KRXJK�GHHS�DQG�ZLGH�LQ�ORZ-�DQG�PLGGOH-LQFRPH�QDWLRQV��WKHVH�SUREOHPV�DUH�JOREDO��6HYHUDO�HQYL�
URQPHQWDO�DQG�VLWXDWLRQDO�FRPSOH[LWLHV�H[LVW�LQ�KRZ�DQG�WR�ZKDW�H[WHQW�UHVHDUFK�HYLGHQFH�LV�WUDQVODWHG�LQWR�SROLF\�
DQG�SUDFWLFH��7KHVH�FRPSOH[LWLHV�FDQ�EH�H[SODLQHG�E\�IDFWRUV�UHODWHG�WR�UHVHDUFKHUV��GHFLVLRQ-PDNHUV��WKHLU�HQJDJH�
PHQW�� DQG� WKH�FRQWH[W� LQ�ZKLFK� WKH\�RSHUDWH��&XOWXUH�� FOLPDWH��JRDOV��PLVVLRQV��SURFHVVHV�� DQG� WLPH�DUH�DPRQJ�D�
IHZ�RI�WKHVH�IDFWRUV��$OWRJHWKHU�� WKHVH�UHVXOWHG�LQ�WKH�LPSHGLPHQW�RI�WKH�UHVHDUFK�LQYHVWPHQW�FRQWULEXWLRQV�WR�WKH�
FXUUHQW�KHDOWK�V\VWHP�LQ�UHQGHULQJ�WLPHO\�DQG�TXDOLW\�VHUYLFHV��������� 
 
)RU�GHFLVLRQ-PDNHUV�DQG�SXEOLF�KHDOWK�DFWRUV��SURSHU�HYLGHQFH�ZRXOG�LPSURYH�KHDOWK�RXWFRPHV��VWUHQJWKHQ�KHDOWK�
V\VWHP�SHUIRUPDQFH�� DQG� DFW� DV� D� VWHSSLQJVWRQH� WR� DFKLHYLQJ� KHDOWK-UHODWHG� 6'*V��+RZHYHU�� WKH� JDLQV� REWDLQHG�
IURP�WKH�UHVHDUFK�GHYHORSPHQW�DUH�PLQLPDO�GXH�WR�WKH�DERYH�JDSV�DQG�ZDVWDJHV��6R��EULGJLQJ�WKH�UHVHDUFK-SUDFWLFH�
JDS�SOD\V�D�FHQWUDO�UROH�LQ�DFKLHYLQJ�WKH�VHW�JRDOV��ZKLFK�VKRXOG�EH�WKH�PDLQ�HPSKDVLV�RI�WKH�QH[W�KHSWD�\HDUV�LQ�WKH�
MRXUQH\�WRZDUG�6'*V����������&UHDWLQJ�D�FRQYHQLHQW�ODQGVFDSH�IRU�DFWRUV—WKH�SHRSOH��RUJDQL]DWLRQV��DQG�QHWZRUNV-�
GULYHV�WKH�WUDQVODWLRQ�RI�HYLGHQFH��,Q�WKH�HFRV\VWHP�RI�WKHVH�DFWRUV��PXWXDO�FRPPXQLFDWLRQ��DFWLRQ��DQG�UHIOHFWLRQ�
XQGHU�FROODERUDWLYH�DQG�FROOHFWLYH�DFWLRQ�UHVHDUFK�DQG�SUD[LV�DUH�QHHGHG��0RUH�LPSRUWDQWO\��GHFLVLRQ-RULHQWHG�UH�
VHDUFK�LV�RQH�DSSURDFK�WKDW�UHTXLUHV�GXH�SULRULW\�GXH�WR�WKH�GLUH�QHHG�IRU�VXFK�HYLGHQFH�GXULQJ�WKLV�GHILQLQJ�PR�
PHQW�RI�WKH�6'*�SHULRG��7KLV�ZRXOG�EH�PRUH�IDFLOLWDWHG�ZKHQ�UHVHDUFKHUV�DQG�SUDFWLWLRQHUV�FRPH�FORVHU�WKURXJK�
HPHUJLQJ�IUDPHZRUNV�OLNH�WKH�H[FKDQJH�DQG�LQWHJUDWLYH�PRGHOV����������$ORQJ�WKH�VDPH�OLQH��WKH�UHFHQW�HYROXWLRQ�
RI�WUDQVODWLRQDO�GLVFLSOLQHV�ZLWK�WKH�FRUH�FRQFHSW�RI�FR-GHVLJQLQJ��FR-SURGXFWLRQ��DQG�IDFLOLWDWHG�LQWHUYHQWLRQV�LV�D�
SURIRXQG�PHDQV�RI�EULGJLQJ�WKHVH�JDSV�WR�PD[LPL]H�WKH�HIILFLHQW�JHQHUDWLRQ�DQG�XSWDNH�RI�WKH�UHVXOWLQJ�HYLGHQFH
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7KHUH�KDYH�EHHQ�YDULRXV� DWWHPSWV� LQ�YDULRXV� FRQWH[WV� WR�EULGJH� WKHVH� JDSV�� DQG� WKH\� VKRZ�SURPLVLQJ�SURVSHFWV��
5RELQVRQ�DQG�KLV�FROOHDJXHV�SUHVHQWHG�KRZ�WKH�WUDQVODWLRQDO�FHQWHUV�KDYH�EHHQ�HVWDEOLVKHG�DQG�XVHG�WR�EULGJH�WKH�
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JDS� LQ� WKH�8.�DQG�$XVWUDOLD�� LQGLFDWLQJ� WKDW� WKH� NQRZOHGJH�HYLGHQFH� JHQHUDWRU� DQG� HQG�XVHUV�SUDFWLWLRQHUV� MRLQW�
H[HUFLVH�LPSURYHG�WKH�TXDOLW\�DQG�LPPHGLDWH�DSSOLFDWLRQ�RI�HYLGHQFH�JHQHUDWHG�������6RXWK�$IULFD�DQG�D�KDQGIXO�RI�
$IULFDQ�FRXQWULHV�DWWHPSWHG�WR�GHVLJQ�GLIIHUHQW�IUDPHZRUNV��UHVXOWLQJ�LQ�D�SURPLVLQJ�SURVSHFW�RI�SURGXFLQJ�HGLEOH�
HYLGHQFH�����������,Q�WKH�(WKLRSLDQ�FDVH��H[SHULHQFHV�WKDW�FDQ�EH�VKRZFDVHG��DUH�WKH�FXUUHQW�MRLQW�H[HUFLVH�RI�WKH�
0LQLVWU\�RI�+HDOWK� �0R+���5HJLRQDO�+HDOWK�%XUHDXV� �5+%V��� DQG� UHVHDUFKHUV� WKURXJK� YDULRXV�SODWIRUPV��7KHVH�
LQFOXGH�WKH�5HVHDUFK�$GYLVRU\�&RXQFLO��5$&��RSHUDWLQJ�DW�WKH�0R+�������WKH�6FLHQWLILF�$GYLVRU\�3DQHO��6$3��DW�
WKH�2URPLD�+HDOWK�%XUHDX��2+%���DQG�WKH�.QRZOHGJH�+XE�DFWLYLWLHV�DW�WKH�$PKDUD�3XEOLF�+HDOWK�,QVWLWXWH��$3+,��
VXSSRUWHG�WHFKQLFDOO\�DQG�ILQDQFLDOO\�E\�WKH�)HQRW-+DUYDUG�8%&�3URMHFW��7KHVH�VFKHPHV�DUH�PHDQW�IRU�MRLQW�HYL�
GHQFH�V\QWKHVLV�VWHHUHG�WRZDUGV�DGGUHVVLQJ�GHFLVLRQ-PDNHUV¶�QHHGV��:RUWK�PHQWLRQLQJ�DOVR�LV�WKH�UHJXODU�HYLGHQFH
-VKDULQJ�VHVVLRQV��$JHOJLO�DW�0R+��*HOD�DW�2+%��DQG�6LQNL�DW�$3+,��WR�IDFLOLWDWH�HYLGHQFH�XSWDNH�E\�EULQJLQJ�UH�
VHDUFKHUV¶�ZRUN�WR�SURJUDPPHUV� 
 
,Q�FRQFOXVLRQ��PDNLQJ�WLPHO\�DQG�HIIHFWLYH�GHFLVLRQV�LQ�D�FRPSOH[�KHDOWK�V\VWHP�WDNHV�WLPH�DQG�HQHUJ\��,W�UHTXLUHV�
UREXVW�DQG�WLPHO\�HYLGHQFH�FR-SURGXFHG�ZLWK�WKH�HQG�XVHUV�IRU�DQ�LQVWDQW�WUDQVODWLRQ��ZKLFK�FDQ�KDSSHQ�ZKHQ�ZH�
EULGJH�WKH�UHVHDUFK-SUDFWLFH�YDOOH\��7KH�DPELWLRXV�JOREDO�JRDOV—OLNH�WKH�6'*�-�JUHDWO\�EHQHILW�IURP�EULGJLQJ�WKH�
ZLGH� JDS��ZKLFK� UHTXLUHV� SDFNLQJ� UHVROXWLRQV�IUDPHZRUNV� WKDW� IDFLOLWDWHV� HYLGHQFH� JHQHUDWLRQ�� GDWD� VKDULQJ�� DQG�
NQRZOHGJH�WUDQVODWLRQV���������,W�LV�DERXW�OD\LQJ�WKH�IRXQGDWLRQ�RI�KRZ�WKH�HYLGHQFH�HFRV\VWHP�PXVW�RSHUDWH��ZKLFK�
QHHGV�WR�EH�SURSHUO\�FRPPXQLFDWHG�DPRQJ�DOO�DFWRUV��&UHDWLQJ�D�SODWIRUP�ZKHUH�UHVHDUFKHUV�DQG�SUDFWLWLRQHUV�DUH�
WKH�VXEMHFW�DQG�REMHFW�RI�LQTXLULHV�LV�QHFHVVDU\�������7KH�DFDGHPLD�DQG�UHVHDUFK�LQVWLWXWHV—WKH�SULPDU\�UHVHUYRLU�
IRU� UHVHDUFKHUV� DQG� UHVHDUFK� LQYHVWPHQWV—DUH� H[SHFWHG� WR� FUHDWLYHO\� VWHHU� WKHLU� UHVHDUFK� DFWLYLWLHV� LQ� DOLJQPHQW�
ZLWK�WKH�JOREDO�6'*�WDUJHWV��$ORQJ�WKH�VDPH�OLQH��WKH�SUDFWLWLRQHUV�WUDQVODWRUV�PXVW�EH�LQQRYDWLYH�LQ�H[SDQGLQJ�WKH�
FROODERUDWLRQ� DQG� WUDFNLQJ� HYLGHQFH� JHQHUDWLRQ� IRU� LQVWDQW� GHFLVLRQV� ZLWKRXW� GHOD\� DQG�ZDVWDJH�� 'HVLJQLQJ� DQG�
LQVWLWXWLQJ�FRQWH[W-RULHQWHG�NQRZOHGJH�WUDQVODWLRQ�SODWIRUPV�DUH�XUJHQW�PLVVLRQV�WR�FDWFK�XS�ZLWK�WKH�PLVVHG�RSSRU�
WXQLWLHV�LQ�WKH�SUHYLRXV�KDOI�RI�WKH�6'*�SHULRG�� 
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�� :RUOG�+HDOWK�2UJDQL]DWLRQ��6WURQJHU�FROODERUDWLRQ�IRU�DQ�HTXLWDEOH�DQG�UHVLOLHQW�UHFRYHU\�WRZDUGV�WKH�KHDOWK-
UHODWHG�6XVWDLQDEOH�'HYHORSPHQW�*RDOV��LQFHQWLYL]LQJ�FROODERUDWLRQ��������SURJUHVV�UHSRUW�RQ�WKH�*OREDO�$F�
WLRQ�3ODQ�IRU�+HDOWK\�/LYHV�DQG�:HOO-EHLQJ�IRU�$OO��*HQHYD��������/LFHQFH��&&�%<-1&-6$�����,*2� 

�� /HNDJXO�$��&KDWWRQJ�$��5XHDQJVRP�3��:DOHHZRQJ�2��7DQJFKDURHQVDWKLHQ�9��0XOWL-GLPHQVLRQDO�LPSDFWV�RI�
&RURQDYLUXV�GLVHDVH������SDQGHPLF�RQ�6XVWDLQDEOH�'HYHORSPHQW�*RDO�DFKLHYHPHQW��*OREDOL]DWLRQ�DQG�+HDOWK�
��������������KWWSV���GRL�RUJ���������V�����-���-�����-�� 

�� :RUOG�+HDOWK�2UJDQL]DWLRQ��(YLGHQFH��SROLF\��LPSDFW��:+2�JXLGH�IRU�HYLGHQFH-LQIRUPHG�GHFLVLRQ-PDNLQJ��
*HQHYD�������/LFHQFH��&&�%<-1&-6$����,*2� 

�� %XWOHU�'��7UDQVODWLRQDO�UHVHDUFK��&URVVLQJ�WKH�YDOOH\�RI�GHDWK��1DWXUH���������������������-�� 
�� 6H\KDQ�$$��/RVW�LQ�WUDQVODWLRQ��WKH�YDOOH\�RI�GHDWK�DFURVV�SUHFOLQLFDO�DQG�FOLQLFDO�GLYLGH�–�LGHQWLILFDWLRQ�RI�

SUREOHPV�DQG�RYHUFRPLQJ�REVWDFOHV��7UDQVODWLRQDO�0HGLFLQH�&RPPXQLFDWLRQV��������������KWWSV���
GRL�RUJ���������V�����-���-����-�� 

�� 0DFOHRG�05��0LFKLH�6��5REHUWV�,��'LUQDJO�8��&KDOPHUV�,��,RDQQLGLV�-3$��HW�DO��%LRPHGLFDO�UHVHDUFK��LQFUHDV�
LQJ�YDOXH��UHGXFLQJ�ZDVWH��/DQFHW��/DQFHW����������������-����KWWS���G[�GRL�RUJ���������6����-���� 

�� 0DOOD�&��$\OZDUG�3��:DUG�3��.QRZOHGJH�WUDQVODWLRQ�IRU�SXEOLF�KHDOWK�LQ�ORZ-�DQG�PLGGOH-LQFRPH�FRXQWULHV��D�
FULWLFDO�LQWHUSUHWLYH�V\QWKHVLV��*OREDO�+HDOWK�5HVHDUFK�DQG�3ROLF\��������������KWWSV���GRL�RUJ���������V�����-
���-����-�� 

�� 5HHG�-(��*UHHQ�6��+RZH�&��7UDQVODWLQJ�HYLGHQFH�LQ�FRPSOH[�V\VWHPV��D�FRPSDUDWLYH�UHYLHZ�RI�LPSOHPHQWD�
WLRQ�DQG�LPSURYHPHQW�IUDPHZRUNV��,QWHUQDWLRQDO�-RXUQDO�IRU�4XDOLW\�LQ�+HDOWK�&DUH�9ROXPH�����������������-
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FDSDFLW\�EXLOGLQJ�WR�UHGXFH�WKH�UHVHDUFK�SUDFWLFH�WUDQVODWLRQDO�JDS��+HDOWK�5HV�3ROLF\�6\VW���������������GRL�
��������V�����-���-����-\� 

��� 5RELQVRQ�7��%DLOH\�&��0RUULV�+��%XUQV�3��0HOGHU�$��&URIW�&��HW�DO��%ULGJLQJ�WKH�UHVHDUFK–SUDFWLFH�JDS�LQ�
KHDOWKFDUH��D�UDSLG�UHYLHZ�RI�UHVHDUFK�WUDQVODWLRQ�FHQWHUV�LQ�(QJODQG�DQG�$XVWUDOLD��+HDOWK�5HVHDUFK�3ROLF\�DQG�
6\VWHPV�����������������KWWSV���GRL�RUJ���������V�����-���-�����-Z� 

��� -HVVDQL�16��5RKZHU�$��6FKPLGW�%��'HOREHOOH�3��,QWHJUDWHG�NQRZOHGJH�WUDQVODWLRQ�WR�DGYDQFH�QRQ-
FRPPXQLFDEOH�GLVHDVH�SROLF\�DQG�SUDFWLFH�LQ�6RXWK�$IULFD��DSSOLFDWLRQ�RI�WKH�([SORUDWLRQ��3UHSDUDWLRQ��,PSOH�
PHQWDWLRQ���DQG�6XVWDLQPHQW��(3,6��IUDPHZRUN��+HDOWK�5HV�3ROLF\�6\V����������������KWWSV���GRL�RUJ���������
V�����-���-�����-[� 

��� (GZDUGV�$��=ZHLJHQWKDO�9��2OLYLHU�-��(YLGHQFH�PDS�RI�NQRZOHGJH�WUDQVODWLRQ�VWUDWHJLHV��RXWFRPHV��IDFLOLWD�
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WRUV�DQG�EDUULHUV�LQ�$IULFDQ�KHDOWK�V\VWHPV��+HDOWK�5HVHDUFK�3ROLF\�DQG�6\VWHPV���������������KWWSV���
GRL�RUJ���������V�����-���-����-� 

��� :ROGLH�0��<DNRE�%��%HUPDQ�3��+HUOEXUW�6��7KH�UROH�RI�WKH�5HVHDUFK�$GYLVRU\�&RXQFLO��5$&��LQ�EULGJLQJ�WKH�
HYLGHQFH-WR-SROLF\�JDS�LQ�0DWHUQDO�DQG�FKLOG�KHDOWK�LQ�(WKLRSLD��%0-�(YLGHQFH�%DVHG�0HGLFLQH���������
�,VVXH�6XSOHPHQW������������EPMHEP-����-(%0/LYH���� 

��� 6LSLGR�.5��1DJ\RYD�,��+HDOWK�UHVHDUFK�DQG�NQRZOHGJH�WUDQVODWLRQ�IRU�DFKLHYLQJ�WKH�6XVWDLQDEOH�GHYHORSPHQW�
JRDOV��WDFNOLQJ�WKH�KXUGOHV��(XURSHDQ�-RXUQDO�RI�3XEOLF�+HDOWK�����������6XSSOHPHQW����L��-L���� 

 

  


