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�
([HFXWLYH�VXPPDU\�
�
$V�ZLOO�EH�IRXQG�LQ�DQVZHU�WR�WKH�TXHVWLRQV�ODLG�RXW�LQ�WKH�FRQVXOWDWLRQ�SDSHU��ZH�VXSSRUW�D�SHHU�
DVVHVVPHQW� DSSURDFK� WR� UHYLHZLQJ� UHVHDUFK� TXDOLW\�� 7KHUHIRUH� ZH� LGHQWLI\� UHVHDUFK� TXDOLW\� LQ�
WHUPV� RI� WKH� FRQWULEXWLRQ� WKDW� WKH� UHVHDUFK� KDV� WR� WKH� ZLGHU� LQWHUQDWLRQDO� FRPPXQLW\� LW� LV�
FRQWULEXWLQJ�WR��/LNHZLVH�TXDOLW\�UHVHDUFK�VKRXOG�EH�ZLGHO\�SXEOLVKHG�WR�VXFK�DQ�DXGLHQFH�DQG�ZH�
ZRXOG� DOVR� VXSSRUW� WKLV� JRLQJ�EH\RQG� WKDW� WR� H[SUHVV� LWV� VLJQLILFDQFH� WR� VRFLHW\� LQ� JHQHUDO��$V�
VWXGHQWV� ZH� ZRXOG� DOVR� LGHQWLI\� KLJK� UHVHDUFK� TXDOLW\� LQ� WHUPV� RI� WKH� PDQDJHPHQW� DQG�
GHYHORSPHQW�RI�UHVHDUFKHUV�LQ�D�XQLW��
�
3UHDPEOH�
�
7KH� 1DWLRQDO� 3RVWJUDGXDWH� &RPPLWWHH� �13&�� LV� D� FKDULW\� ZLWK� WKH� DLP� RI� IXUWKHULQJ� 8.�
SRVWJUDGXDWH� HGXFDWLRQ� LQ� WKH� SXEOLF� LQWHUHVW��:H� RUJDQLVH�PHHWLQJV� DQG� FRQIHUHQFHV�� SXEOLVK�
EHVW� SUDFWLFH� JXLGHOLQHV� DQG� VHHN� WR� LQIOXHQFH� SXEOLF� SROLF\� RQ� DOO� DVSHFWV� RI� SRVWJUDGXDWH�
HGXFDWLRQ��2XU�PHPEHUVKLS�FRQVLVWV�RI�DIILOLDWHG�VWXGHQWV·�XQLRQV�IURP�DFURVV�WKH�8.��ZH�KDYH�
RQH� IXOO�WLPH� RIILFHU�� WKH�*HQHUDO� 6HFUHWDU\�� DQG� IRXUWHHQ� YROXQWDU\� RIILFHUV��:H�ZRUN� FORVHO\�
ZLWK�WKH�1DWLRQDO�8QLRQ�RI�6WXGHQWV�DQG�WKH�OHFWXUHUV·�XQLRQV�DV�ZHOO�DV�RWKHU�ERGLHV�UHOHYDQW�WR�
SRVWJUDGXDWH�HGXFDWLRQ��
�
5HVSRQVHV�WR�WKH�6XJJHVWHG�$VVHVVPHQW�0HWKRGV�
�
:LWK�UHJDUG�WR�WKH�IRXU�GLIIHUHQW�PHWKRGV�RI�UHVHDUFK�DVVHVVPHQW�SXW�IRUZDUG��L�H��H[SHUW�UHYLHZ��
DOJRULWKP�DSSURDFK��VHOI�DVVHVVPHQW�DQG�KLVWRULFDO�UDWLQJV��ZH�KDYH�WKH�IROORZLQJ�UHVSRQVHV���
�
([SHUW�5HYLHZ�
�
:H� IDYRXU� WKH� QHHG� IRU� DQ� H[SHUW� UHYLHZ� VLQFH� WKH� YDOXH� RI� UHVHDUFK� WR� SHRSOH� LQ� WKH� ZLGHU�
FRPPXQLW\� FDQ� RQO\� EH� LGHQWLILHG� IURP� D� SHHU� DVVHVVPHQW�� 5HVHDUFK� YDULHV� FRQVLGHUDEO\� IURP�
VXEMHFW� WR� VXEMHFW� DQG� VR� ZH� ZRXOG� FRQVLGHU� WKDW� DVVHVVPHQW� VKRXOG� YDU\� OLNHZLVH�� 7KH�
DVVHVVPHQWV��ZH�EHOLHYH�VKRXOG�EH�D�FRPELQDWLRQ�RI�D�SURVSHFWLYH�DQG�UHWURVSHFWLYH�UHYLHZ��,Q�
WKH�FDVH�RI�ROGHU�UHVHDUFK�XQLWV�WKHUH�PD\�EH�PRUH�HPSKDVLV�RQ�UHWURVSHFWLYH�DVVHVVPHQW��ZKHUH�
DV�IRU�D�QHZ�DQG�HPHUJLQJ�XQLW�LW�PD\�KDYH�PRUH�SURVSHFWLYH�DVVHVVPHQW��WKHUHIRUH�IOH[LELOLW\�LV�
UHTXLUHG���
�
7KH� DVVHVVPHQW� RI� D� UHVHDUFK� XQLW� VKRXOG�� ZH� IHHO�� SULPDULO\� FRQVLGHU� WKH� XVHIXOQHVV� RI� WKH�
FRQWULEXWLRQ�WR�NQRZOHGJH�JHQHUDWHG�VR�WKDW�LW�FDQ�WDNH�D�OHDG�LQ�ZRUOG�FODVV�UHVHDUFK��)XUWKHU�WR�
WKLV� ZH� FRQVLGHU� WKH� TXDOLW\� RI� D� UHVHDUFK� HQYLURQPHQW� LQ� WHUPV� RI� WKH� PDQDJHPHQW� DQG�
GHYHORSPHQW� RI� WKH� UHVHDUFKHUV� LQ� WKH� XQLW�� :H� WKHUHIRUH� DJUHH� ZLWK� SDUDJUDSK� ���� ZKLFK�
PHQWLRQV�WKLV�VSHFLILFDOO\��)LQDOO\�ZH�ZRXOG�VXSSRUW�WKH�UHVHDUFK�EHLQJ�FRPPXQLFDWHG�WR�SHRSOH�
EH\RQG� WKH� UHVHDUFK� FRPPXQLW\� VR� WKDW� LW� FUHDWHV� DZDUHQHVV� WR� VRFLHW\� LQ� JHQHUDO� RI� WKH�
VLJQLILFDQFH� WKH� UHVHDUFK� KDV�� 7KLV�PD\� EH� RI� EHQHILW� WR� VRFLHW\� LQ� D� QXPEHU� RI�ZD\V� VXFK� DV�
LQFUHDVLQJ�SXEOLF�LQWHUHVW�LQ�HGXFDWLRQ�DQG�ZLGHQLQJ�SDUWLFLSDWLRQ��
�
:LWK� UHJDUG� WR� WKH� OHYHO� DW� ZKLFK� D� UHVHDUFK� DVVHVVPHQW� VKRXOG� EH�PDGH�� ZH� VXSSRUW� WKDW� LW�
VKRXOG�EH�FDUULHG�RXW�DW�VXEMHFW� OHYHO�DV� LV�FXUUHQWO\�WKH�FDVH�EHFDXVH�ZH�VXSSRUW�D�SHHU�UHYLHZ�
DVVHVVPHQW�� )XUWKHU� WR� WKLV�ZH�ZRXOG� VXSSRUW� WKH� IDFW� WKDW� UHVHDUFK� VKRXOG� EH� DVVHVVHG�E\� DQ�
DSSURSULDWH�ERDUG�VXLWDEOH�WR�WKH�VSHFLDOLVW�UHVHDUFK�DUHDV�LQ�D�XQLW��:H�GR�QRW�VXSSRUW�WKH�LGHD�
WKDW�WKHUH�FRXOG�EH�DQ�DOWHUQDWLYH�WR�VXEMHFW�OHYHO�DVVHVVPHQW��7KH�TXDOLW\�RI�UHVHDUFK�FDQQRW�EH�



LGHQWLILHG�ZLWKRXW� FRQVLGHULQJ� LWV�SODFH� LQ� WKH� VSHFLILF� UHVHDUFK�FRPPXQLW\��)XUWKHU� WR� WKLV�� DQ�
DVVHVVPHQW� LQ� D� EURDG� VXEMHFW� �H�J�� (QJLQHHULQJ� RU� %LRORJLFDO� 6FLHQFHV�� ZRXOG� SURYH�
LQDSSURSULDWH� VLQFH� LW� ZRXOG� FRQVWLWXWH� PDQ\� XQLWV� RI� YDU\LQJ� TXDOLW\�� $� VSHFLILF� VXEMHFW� �H�J��
(OHFWULFDO�(QJLQHHULQJ�DQG�7R[LFRORJ\��ZRXOG�EH�GHVLUDEOH�WR�GHWHUPLQH�ZKLFK�VSHFLDOLVW�VXEMHFWV�
DQ�LQVWLWXWLRQ�LV�VWURQJ�LQ��
�
7KLV� LV� D� GHWDLOHG� HQRXJK� LQYHVWLJDWLRQ� WR� WHOO� WKH�ZLGHU� FRPPXQLW\�ZLWK�ZKLFK� UHVHDUFK� XQLWV�
KDYH� WKH� PRVW� DSSURSULDWH� UHVRXUFHV� DQG� VSHFLDOLVW� H[SHUWLVH� LQ� D� JLYHQ� VXEMHFW�� 7KH�
GLVDGYDQWDJHV�DUH��KRZHYHU��WKH�WLPH�DQG�WKH�GHWDLO�DW�ZKLFK�UHVHDUFK�XQLWV�QHHG�WR�EH�HYDOXDWHG��
,Q�GHSWK�VXEMHFW�OHYHO�UHVHDUFK�GRHV�DOVR�FDXVH�VRPH�GLIILFXOWLHV�LQ�WHUPV�RI�ZKHWKHU�DOO�VXEMHFWV�
KDYH� FRQVLVWHQW� DVVHVVPHQW��:LWKRXW� VXFK� GHWDLO� LQWR� D� SDUWLFXODU� DUHD� RI� UHVHDUFK�� KRZHYHU�� D�
PRUH�VLPSOLILHG�DSSURDFK�PD\�FDXVH�WKH�DVVHVVPHQW�WR�EH�XQIDLUO\�MXVWLILHG�VR�WKDW�UHVHDUFK�ZLWK�
KLJK�SRWHQWLDO�FRXOG�EH�SUHYHQWHG��
�
$OJRULWKP�$SSURDFK�
�
:H� DSSUHFLDWH� WKDW� DQ� DOJRULWKP� DSSURDFK�PD\� ZHOO� DOORZ� VRPH� GHJUHH� RI� HDVH� WR� D� UHVHDUFK�
DVVHVVPHQW�� )XUWKHU� WR� WKLV� LW� ZRXOG� DOORZ� WKHUH� WR� EH� VRPH� FRQVLVWHQF\� LQ� WKH� DVVHVVPHQW��
+RZHYHU�� WKLV� DSSURDFK�ZH� IHHO�ZRXOG�QRW�SHUIRUP�FRQVLVWHQWO\� DFURVV� DOO� VXEMHFW� DUHDV��(DFK�
VXEMHFW� DUHD�ZRXOG�QHHG� WR�EH� DVVHVVHG� LQGLYLGXDOO\� LQ�GLIIHUHQW� FRQWH[WV��%HFDXVH� WKH� VHSDUDWH�
DUHDV�DUH� UHVWULFWHG� LQ� VRPH�ZD\�RU�RWKHU��ZH�ZRXOG�FRQVLGHU� WKDW� WKLV�DSSURDFK�ZRXOG�QRW�EH�
WKRURXJK�HQRXJK�IRU�DQ�HQWLUH�DVVHVVPHQW�DOWKRXJK�PD\�EH�XVHIXO�WR�VRPH�GHJUHH��5HOLDQFH�RQ�
WKLV� PHWKRG�� ZH� IHHO� FRXOG� SUHYHQW� VRPH� SRVLWLYH� DVSHFWV� RI� UHVHDUFK� WR� EH� XQLGHQWLILHG� DQG�
UHVXOWDQWO\�QRW�ZHOO�IXQGHG��
�
$VVHVVPHQW�RI�UHVHDUFK�FRXOG�EH�FDUULHG�RXW�LQ�WHUPV�RI�ZKHWKHU�SUHYLRXV�IXQGLQJ�KDV�EHHQ�ZHOO�
LQYHVWHG��PDQDJHPHQW� VWUXFWXUHV� WR� GHYHORS� DQG� HTXLS� UHVHDUFKHUV��ZKHWKHU� WDUJHWV� KDYH� EHHQ�
VXFFHVVIXOO\�PHW�DQG�WKH�VXSSRUW�IURP�LQGXVWU\�DQG�RWKHU�RXWVLGH�ERGLHV���
�
6HOI�$VVHVVPHQW�
�
$� VHOI� DVVHVVPHQW�� LI� LPSOHPHQWHG� ZRXOG� EH� SURGXFHG� E\� D� ZULWWHQ� UHSRUW� DV� IDU� DV� ZH� FDQ�
LGHQWLI\��7KLV�UHSRUW�ZRXOG�LQGLFDWH�FOHDUO\�LGHQWLILHG�WDUJHWV�DQG�FOHDU�SODQV�IRU�WKH�IXWXUH�DORQJ�
ZLWK� GHWDLOV� RI� FROODERUDWLRQ�ZLWK�ZRUN� RXWVLGH�� 7KH� GHWDLO� RI� SUHYLRXV�ZRUN� DQG� IXWXUH� SODQV�
ZRXOG�EH�GHSHQGDQW�RQ�WKH�DJH�RI�WKH�UHVHDUFK�XQLW��)ROORZLQJ�WKLV�ZH�ZRXOG�H[SHFW�DQ�DXGLW�RI�
VRPH�IRUP�WR�WDNH�SODFH�LQ�RUGHU�WR�PRGHUDWH�WKH�DVVHVVPHQW��
�
:H� IHHO� WKDW� WKLV�DSSURDFK�ZRXOG�KDYH�GLIILFXOWLHV� IRU�PDQ\� LQVWLWXWLRQV� IRU� WZR�PDLQ� UHDVRQV��
7KH� ILUVW��ZH� FRQVLGHU�ZRXOG� EH� WKDW� LW�ZRXOG� EH� GLIILFXOW� IRU� D� UHVHDUFK� XQLW� WR� LGHQWLI\� WKHLU�
ZHDNQHVVHV�DQG�PDQ\�RWKHUV�ZLOO�EH� UHOXFWDQW� WR�VKRZ�WKHP��,Q�DGGLWLRQ� WR� WKLV� WKH�EXUGHQ�RI�
WLPH� DQG� HIIRUW� UHTXLUHG� WR� SURGXFH� D� VHOI� DVVHVVPHQW�ZRXOG� EH� RYHUZKHOPLQJ� RQ� WRS� RI� WKH�
SUHVVXUHV�LQ�DFDGHPLD��+RZHYHU��LI�UHSRUWV�ZHUH�SURGXFHG�E\�UHVHDUFK�XQLWV�IRU�RWKHU�SXUSRVHV��
ZH� ZRXOG� HQFRXUDJH� WKDW� WKHVH� DUH� XVHG� ZLWKLQ� DQ� DVVHVVPHQW� IRU� XVHIXO� EDFNJURXQG�
LQIRUPDWLRQ��
�
+LVWRULFDO�5DWLQJV�
�
7KLV�DSSURDFK��ZH�IHHO��ZRXOG�EH�LQDSSURSULDWH�DV�D�PHDVXUH�RI�UHVHDUFK��HVSHFLDOO\�IRU�QHZ�DQG�
HPHUJLQJ�XQLWV��,W� LV� OLNHO\�WKDW�WKLV�FRXOG�OHDG�WR�D�VHULRXV�UHGXFWLRQ�DQG�SRVVLEO\�GLVVROYLQJ�RI�
VPDOOHU�UHVHDUFK�XQLWV��ZKLFK�PD\�IDLO� WR� LPSURYH�IURP�ODFN�RI�IXQGLQJ��)RU�WKRVH�ZLWK�D�JRRG�



KLVWRULFDO� UHFRUG�� LW�PD\�EH� WKH� FDVH� DW� SUHVHQW� WKDW� WKH\� UHPDLQ� DW� WKH� VDPH� OHYHO� RI� VWDQGDUG�
DOWKRXJK�VXFK�DVVHVVPHQW�FRXOG�HQFRXUDJH�FRPSODFHQF\�DQG�VORZLQJ�GRZQ�RI�UHVHDUFK���
�
5HVSRQVHV�WR�WKH�&URVVFXWWLQJ�7KHPHV�
�
:LWK�UHJDUG�WR�WKH�FURVVFXWWLQJ�WKHPHV��RXU�DQVZHUV�WR�WKH�TXHVWLRQV�DVNHG�DUH�DV�IROORZV��
�
D��:KDW�VKRXOG�FRXOG�DQ�DVVHVVPHQW�RI�WKH�UHVHDUFK�EDVH�EH�XVHG�
IRU"��
�
$V�ZHOO� DV� D� IXQGLQJ�EDVH�ZH�FRQVLGHU� LW� DV� D�ZD\� IRU�RXWVLGH�ERGLHV� WR� LGHQWLI\� D� FRPSDULVRQ�
EHWZHHQ�GLIIHUHQW�XQLWV�DQG�LI�WKH�UDWLQJV�DUH�LQIOXHQFHG�E\�ORFDWLRQ��)XUWKHU�WR�WKLV�LW�JLYHV�VRPH�
LQGLFDWLRQ� WR� VWXGHQWV� DV� WR� WKH� SRWHQWLDO� RI� D� JLYHQ� WHDFKLQJ� RU� UHVHDUFK� SURJUDPPH� DW� DQ�
LQVWLWXWLRQ���
�
E��+RZ�RIWHQ�VKRXOG�UHVHDUFK�EH�DVVHVVHG"�6KRXOG�LW�EH�RQ�D�
UROOLQJ�EDVLV"�
�
:H�ZRXOG�VXSSRUW�WKH�IDFW�WKDW�WKH�IUHTXHQF\�RI�DVVHVVPHQW�VKRXOG�UHPDLQ�HYHU\���\HDUV��7KLV�
ZRXOG� SURYLGH� VXIILFLHQW� WLPH� WR� SODQ� DQG� LPSOHPHQW� DSSURSULDWH� WDUJHWV� RU� LPSURYHPHQWV�
QHFHVVDU\�IRU�VXFFHVVLYH�DVVHVVPHQWV��
�
F��:KDW�LV�H[FHOOHQFH�LQ�UHVHDUFK"��
�
:H�FRQVLGHU� WKLV� WR�EH�VLJQLILFDQW�ZRUOG�FODVV�FRQWULEXWLRQ�DQG�ZHOO�SXEOLVKHG�RU�GLVVHPLQDWHG�
LQIRUPDWLRQ�� 7KLV� ZRXOG� SURYLGH� VXLWDEOH� FRQWULEXWLRQ� WR� WKH� ZLGHU� UHVHDUFK� FRPPXQLW\��:H�
ZRXOG� DOVR� VXSSRUW� SXEOLFLW\� WR� ZLGHQ� LQIRUPDWLRQ� WR� RWKHU� JURXSV� QRW� LQ� WKH� UHVHDUFK�
FRPPXQLW\��
�
G�� 6KRXOG� UHVHDUFK� DVVHVVPHQW� GHWHUPLQH� WKH� SURSRUWLRQ� RI� WKH�
DYDLODEOH�IXQGLQJ�GLUHFWHG�WRZDUGV�HDFK�VXEMHFW"�
�
:H� ZRXOG� VXSSRUW� D� PRUH� VWUHDPOLQHG� DOORFDWLRQ� WR� HPHUJLQJ� VXEMHFWV�� 7KLV� ZRXOG� WKHUHIRUH�
SUHYHQW�WKH�SUREOHP�RI�VXFK�XQLWV�EHLQJ�XQIDLUO\�RYHUSRZHUHG�E\�ODUJHU�UHVHDUFK�XQLWV��7KHUHIRUH�
WKLV�SURYLGHV� DQ� LQFUHDVHG�RSSRUWXQLW\� IRU� VXFK�XQLWV� WR�JURZ�DQG�RIIHU� WKH� UHVHDUFK� WKDW�PD\�
RWKHUZLVH�EH�QRW�RIIHUHG�HOVHZKHUH��
�
H��6KRXOG�HDFK�LQVWLWXWLRQ�EH�DVVHVVHG�LQ�WKH�VDPH�ZD\"�
�
:H�ZRXOG�FRQVLGHU�WKDW�DVVHVVPHQW�VKRXOG�QRW�EH�QHFHVVDULO\�WKH�VDPH�IRU�WKRVH�ZKR�DUH�VPDOOHU�
RU�HPHUJLQJ��7KHUH�ZRXOG�EH�D�ZLGHU�DVVHVVPHQW�RI�WKH�IXWXUH�ZRUN�LQ�WKLV�VLWXDWLRQ�LQ�WHUPV�RI�
ZKHUH�GHYHORSPHQW�QHHGV�WR�EH�VXSSRUWHG��,Q�WKH�FDVH�RI�ROGHU�DQG�HVWDEOLVKHG�UHVHDUFK�XQLWV��
WKH\�ZRXOG�EH�UHTXLUHG�WR�EH�DFFRXQWDEOH�DV�WR�ZKHWKHU�WKH\�DUH�SURGXFWLYHO\�XVLQJ�WKHLU�IXQGLQJ�
RU�UDWKHU�DEVRUELQJ�LW�XQQHFHVVDULO\��
�



�
I��6KRXOG�HDFK�VXEMHFW�RU�JURXS�RI�FRJQDWH�VXEMHFWV�EH�DVVHVVHG�LQ�
WKH�VDPH�ZD\"�
�
:H� ZRXOG� QRW� VXSSRUW� WKLV� VLQFH� ZH� DUH� LQ� VXSSRUW� RI� D�PRUH� DSSURSULDWH� SHHU� UHYLHZ� RQ� D�
SDUWLFXODU�VXEMHFW��ZKLFK�ZLOO�EH�UHVHDUFKHG�ZLWK�D�SDUWLFXODU�DSSURDFK��7KHUHIRUH�ZH�ZRXOG�VHHN�
SHHUV�WR�DVVHVV�WKH�VXEMHFW�DSSURSULDWHO\��
�
J�� +RZ� PXFK� GLVFUHWLRQ� VKRXOG� LQVWLWXWLRQV� KDYH� LQ� SXWWLQJ�
WRJHWKHU�WKHLU�VXEPLVVLRQV"�
�
:H�KDYH�QR�FRPPHQW�KHUH�VLQFH�WKLV�GRHV�QRW�DIIHFW�XV��
�
K��+RZ�FDQ�D�UHVHDUFK�DVVHVVPHQW�SURFHVV�EH�GHVLJQHG�WR�VXSSRUW�
HTXDOLW\�RI�WUHDWPHQW�IRU�DOO�JURXSV�RI�VWDII�LQ�+LJKHU�(GXFDWLRQ"�
�
+HUH�ZH�ZRXOG�VXSSRUW�DQ�DSSURSULDWH�SURFHGXUH�WR�PRGHUDWH�WKH�DVVHVVPHQW�RI�UHVHDUFK�DFWLYH�
VWDII�� 7KLV� ZRXOG� DOORZ� DQ\� LQFRQVLVWHQFLHV� ZLWK� WKH� JUDGLQJ� RI� SDUWLFXODU� UHVHDUFK� VWDII� WR� EH�
LGHQWLILHG��SDUWLFXODUO\�IURP�WKRVH�ZRUNLQJ�FORVHO\��:H�ZRXOG�DOVR�SRVVLEO\�VXSSRUW�D�FRPSODLQWV�
SURFHGXUH�LI�VXFK�GLIILFXOWLHV�ZHUH�LGHQWLILHG��
�
L�� 3ULRULWLHV�� ZKDW� DUH� WKH� PRVW� LPSRUWDQW� IHDWXUHV� RI� DQ�
DVVHVVPHQW�SURFHVV"�
�
:H�KDYH�QR�FRPPHQW�KHUH��
�
�


