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1DQRPDWHULDOV� GHULYHG� WKURXJK� VRO�JHO� SURFHVVLQJ� RI� DONR[\VLODQHV� KDYH�

UHFHLYHG� JUHDW� DWWHQWLRQ� EULGJLQJ� FKHPLVWU\�� SK\VLFV�� ELRORJ\�� PHGLFDO� DQG�

HQJLQHHULQJ� GLVFLSOLQHV�� 6XFK� QDQRPDWHULDOV� QRW� RQO\� SURYLGH� VXLWDEOH� PDWUL[� IRU�

HQFDSVXODWLQJ� VHQVLQJ� HOHPHQW EXW� DOVR� LQWURGXFH� FDWDO\VLV� LQ� VHQVLQJ� HYHQWV� ZKHQ�

XVHG� LQ� FKHPLFDO� VHQVRU� GHVLJQ�� 7KH� SUHVHQFH� RI� VXLWDEOH� RUJDQLF� IXQFWLRQDOLW\� LQ�

DONR[\VLODQHV� LQWURGXFH� H[WUD� HYHQW� LQ� FRQWUROOLQJ� WKH� ZHWWDELOLW\� RI� QDQRPDWHULDO�

DORQJZLWK� RSWLRQV� IRU� DQFKRULQJ� WKH� WDUJHWHG� VLWHV� ZLWKLQ� RUJDQLFDOO\� PRGLILHG�

VLOLFDWHV� �25026,/�� QHWZRUN�� ,Q� DGGLWLRQ� WR� WKDW� VSHFLILF� LQWHUDFWLRQ� EHWZHHQ�

SDOODGLXP� FKORULGH� DQG� ��JO\FLGR[\SURS\OWULPHWKR[\VLODQH� �*3706�� DQG�

7ULPHWKR[\VLODQH� DOORZ� LQWURGXFLQJ� SDOODGLXP� ZLWKLQ� QDQRVWUXFWXUHG� QHWZRUN�

WRJHWKHU� WKH� H[LVWHQFH� RI� SDOODGLXP�VLOLFRQ� OLQNDJH� WKDW� IDFLOLWDWH� LQ� GLVSOD\LQJ�

H[FHOOHQW� UHGR[� HOHFWURFKHPLVWU\� RI� RUPRVLO�HQFDSVXODWHG� HOHFWURQ� WUDQVIHU� PHGLDWRU�

HYHQ�EHWWHU�WKDQ�WKDW�UHFRUGHG�LQ�KRPRJHQHRXV�VROXWLRQ��6LPLODUO\�WKH�UROH�RI�DPLQR�

IXQFWLRQDOLW\� OLQNHG� WR�DONR[\VLODQHV� ���$3706��KDV�EHHQ�GHPRQVWUDWHG�WR�HQKDQFH�

WKH� VWDELOLW\� RI� PHWDO� QDQRSDUWLFOHV� IRU� SUDFWLFDO� DSSOLFDWLRQV�� 7KHVH� ILQGLQJ�

GHPRQVWUDWHG� WKH� UHGXFLQJ� DELOLW\� RI� IXQFWLRQDO� DONR[\VLODQHV� DQG� GLUHFWHG� XV� WR�

XQGHUVWDQG�ZKHWKHU�VXFK�IXQFWLRQDO�DFWLYLW\�FRXOG�EH�H[SORLWHG�LQ�FRQWUROOHG�V\QWKHVLV�

RI� QREOH� PHWDO� QDQRSDUWLFOHV� VSHFLILFDOO\� VLOYHU� �$J13V�� DQG� SDOODGLXP� �3G13V��

QDQRSDUWLFOHV�ZKLFK�KDV�EHHQ�XQGHUWDNHQ�LQ�WKH�FXUUHQW�UHVHDUFK�SURJUDP�

,QGHHG� LQWHUHVWLQJ� ILQGLQJ�RQ� WKH�FRQWUROOHG�FRQYHUVLRQ�RI���$3706�FDSSHG�

VLOYHU�LRQV�LQWR�$J13V�LQ�WKH�SUHVHQFH�RI�*3706 LV�UHFRUGHG�\LHOGLQJ�D QRYHO�URXWH

RI�IXQFWLRQDO�QREOH�PHWDO�QDQRSDUWLFOHV V\QWKHVLV �1013V� WKDW�FDQ�EH�FRQYHUWHG�LQWR�

QDQRVWUXFWXUHG� WKLQ� ILOP� RU� PD\� EH� XVHG� DV� KRPRJHQHRXV� VXVSHQVLRQ�ZLWK� WXQDEOH�

IXQFWLRQDOLW\�DQG�QDQRJHRPHWU\ GXH�WR�PLFHOODU�EHKDYLRU�RI���$3706��7KH�FKRLFH�RI�

VPDOO� RUJDQLF� UHGXFLQJ� DJHQW� LQ� SODFH� RI� *3706� GXULQJ� VXFK� SURFHVV� RI� 1013V�

V\QWKHVLV�PD\�DOVR� LQWURGXFH�H[WUD�HYHQW�WKURXJK�WKH�IRUPDWLRQ�RI�RUJDQLF�LQRUJDQLF�

K\EULG�WKDW�PD\�IXUWKHU�HQKDQFH�WKH�FDWDO\WLF�DFWLYLW\�RI�DV�V\QWKHVL]HG�1013V��7KH�

ILQGLQJV� RQ� WKH� FRQYHUVLRQ� RI� ��$3706� FDSSHG� VLOYHU� DQG� SDOODGLXP� LRQV� LQWR�

$J136� DQG� 3G13V� LQ� WKH� SUHVHQFH� *3706�WHWUDK\GURIXUDQ�
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K\GURSHUR[LGH�F\FORKH[DQRQH�IRUPDOGHK\GH� DUH� VWXGLHG� LQ� GHWDLOV� KDYLQJ� EHWWHU�

SRWHQWLDOLW\�IRU�SUDFWLFDO�DSSOLFDWLRQV� 7KH�QHZ�SURFHVV�QRW�RQO\�DOORZV�WKH�IRUPDWLRQ�

RI� PRQRPHWDOOLF� QDQRSDUWLFOHV� EXW� DOVR� HQDEOHG� UDSLG� V\QWKHVLV� RI� ELPHWDOOLF�

QDQRSDUWLFOHV�V\QWKHVLV��%013V���7KH V\QWKHVLV�RI�ELPHWDOOLF�QDQRSDUWLFOHV�RI�$J�$X�

DQG�3G�$X�DUH�VWXGLHG�LQ�GHWDLOV�KHUHLQ��7KH�XVH�RI�FRPPRQ�UHGXFLQJ�DJHQWV�DQG�WKH�

PLFHOODU� DFWLYLW\� RI� ��$3706� DOVR� DOORZ� LQ� WKH� IRUPDWLRQ� RI� QDQRFRPSRVLWH� ZLWK�

RWKHU� IXQFWLRQDO� PDWHULDO� WXQLQJ� WKH� FDWDO\WLF DFWLYLW\� RI� SDUHQW� FRPSRQHQWV�� 7KH�

QDQRFRPSRVLWH� RI� $J13V�� $J�$X� DQG� 3UXVVLDQ� EOXH� �3%13V�� QDQRSDUWLFOHV� DUH�

UHSRUWHG�LQ�WKH�SUHVHQW�WKHVLV�

$FFRUGLQJO\�� WKH SUHVHQW� WKHVLV� GHVFULEHV� D� QHZ� URXWH� IRU� WKH� V\QWKHVLV� RI�

0HWDO� QDQRSDUWLFOHV� �$J13V�3G13V�3G�$X�$X�3G�$X�$J�$J�$X�� DQG�

1DQRFRPSRVLWHV��3%13�$J13�3%13�$X�$J� LQYROYLQJ�WKH�DFWLYH�SDUWLFLSDWLRQ�RI���

$3706� DQG� *3706�IRUPDOGHK\GH�F\FORKH[DQRQH�� WHWUDK\GURIXUDQ� K\GURSHUR[LGH

IURP� WKHLU� FRUUHVSRQGLQJ� VDOWV�� 7KH� YDULRXV� SDUDPHWHUV� OLNH� QDQRJHRPHWU\��

SRO\FU\VWDOOLQLW\�� IXQFWLRQDO� DELOLW\�� GLVSHUVLELOW\� LQ� YDULRXV� SRODU� DQG� QRQ�SRODU�

VROYHQWV� DQG� SURFHVVDELOLW\� IRU� QDQRFRPSRVLWH� IRUPDWLRQ� DUH� SUHFLVHO\� FRQWUROOHG�

GXULQJ�V\QWKHVLV� WKURXJK�WKH�VXLWDEOH�FKRLFH�RI�UHDFWLQJ�FRPSRQHQWV�DQG�UHSRUWHG�LQ�

WKH� WKHVLV�� 7KH� FDWDO\WLF� DFWLYLW\� DV� SHUR[LGDVH� PLPHWLFV RI� DV� V\QWKHVL]HG�

1DQRFRPSRVLWHV�DQG�3G13V�KDYH EHHQ�H[DPLQHG�IRU� MXVWLI\LQJ�WKH�IXQFWLRQDO�DELOLW\�

DQG�WXQLQJ�RI�SDUHQW�FRPSRQHQWV�GXULQJ�QDQRFRPSRVLWH�IRUPDWLRQ��,Q�DGGLWLRQ�WR�WKDW�

WKH�DELOLW\�RI�DV�PDGH�QDQRPDWHULDOV�KDV�DOVR�EHHQ�H[DPLQHG�DV�HOHFWURFDWDO\VW�IRU�XVH�

LQ�FKHPLFDO�VHQVRU�GHVLJQ��7KH�WKHVLV�KDV�EHHQ�GLYLGHG�LQWR�ILYH�FKDSWHU¶V�QDPHO\������

*HQHUDO� LQWURGXFWLRQ�� ����6\QWKHVLV� DQG� FKDUDFWHUL]DWLRQ� RI�6LOYHU� QDQRSDUWLFOHV�� ����

6\QWKHVLV� DQG� FKDUDFWHUL]DWLRQ� RI� 3DOODGLXP� QDQRSDUWLFOHV�� ���� 6\QWKHVLV� DQG�

FKDUDFWHUL]DWLRQ� RI� %LPHWDOOLF� QDQRSDUWLFOHV� DQG� 1DQRFRPSRVLWHV�� ���� ,QWULQVLF�

SHUR[LGDVH�OLNH�DQG�HOHFWURFDWDO\WLF�DFWLYLW\�RI�QDQRPDWHULDOV�

&KDSWHU�� GHDOV�ZLWK�WKH�JHQHUDO� LQWURGXFWLRQ�LQFOXGLQJ�WKH�UHVXOWV�RI�HDUOLHU�

VWXGLHV� GRQH� RQ� V\QWKHVLV� DQG� DSSOLFDWLRQV� RI� 1REOH� PHWDO� QDQRSDUWLFOHV� �VLOYHU��

SDOODGLXP��JROG�DQG�WKHLU�ELPHWDOOLF��LQ�FKHPLFDO�VHQVLQJ��

&KDSWHU� � GHVFULEHV� WKH� V\QWKHVLV� RI� $J13V IURP� ��$3706� FDSSHG� VLOYHU�

LRQV� 7KH�UROH�RI���$3706�FRPSDWLEOH�UHGXFLQJ�DJHQWV�OLNH�*3706��WHWUDK\GURIXUDQ�



[YL

K\GURSHUR[LGH�� IRUPDOGHK\GH� DQG� F\FORKH[DQRQH� KDV� EHHQ� VWXGLHG� WR� FRQWURO� WKH�

$J13V� V\QWKHVLV� GLVSOD\LQJ� VSHFLILF� SURSHUWLHV� DV� D� IXQFWLRQ� RI� RUJDQLF� UHGXFLQJ�

DJHQWV� 7KH� DV� V\QWKHVL]HG� $J13V� KDV� EHHQ� FKDUDFWHUL]HG� E\� 89�9LV� DQG�

WUDQVPLVVLRQ�HOHFWURQ�PLFURVFRS\�

&KDSWHU�� GHVFULEHV�WKH�V\QWKHVLV�RI�3G13V��7KH�UROH�RI���$3706�GXULQJ�WKH�

V\QWKHVLV�RI�3G13V�KDV�EHHQ�HYDOXDWHG�IURP�WKH�XVH�RI�F\FORKH[DQRQH�WKDW�DOORZ�WKH�

IRUPDWLRQ�RI�3G13V�HYHQ� LQ�DEVHQFH�RI���$3706��6LPXOWDQHRXVO\� WKH� V\QWKHVLV�RI�

3G13V�LQ�WKH�SUHVHQFH�RI�WHWUDK\GURIXUDQ�K\GURSHUR[LGH��7+)�+32��LV�UHSRUWHG�WKDW�

DOORZ� WKH� FRQYHUVLRQ� RI� 3DOODGLXP� LRQV� LQWR� SDOODGLXP� QDQRSDUWLFOHV� RQO\� LQ� WKH�

SUHVHQFH� RI� VXLWDEOH� FRQFHQWUDWLRQV� RI� ��$3706�� 7KH� FKDUDFWHUL]DWLRQ� RI� DV� PDGH�

3G13V�DUH�SUHFLVHO\�HYDOXDWHG� IURP�89�9LV�VSHFWURVFRS\�DQG�HOHFWURQ�WUDQVPLVVLRQ�

PLFURVFRS\�

&KDSWHU�� GHVFULEHV� WKH� V\QWKHVLV�RI�%013V� �3G�$X�$X�3G�$X�$J�$J�$X��

DQG� 1DQRFRPSRVLWHV� �3%13�$J13�3%13�$X�$J��� 6LPXOWDQHRXV� DQG� VHTXHQWLDO�

PRGH�RI 3G�$X�$X�3G V\QWKHVLV�LV�LQYHVWLJDWHG�IURP�WKH�XVH�RI� ��$3706�DQG�7+)�

+32�� ,Q� DGGLWLRQ� WR� WKDW� WKH� XVH� RI� FRPPRQ� UHGXFLQJ� DJHQW� OLNH� ��$3706� DQG�

F\FORKH[DQRQH� KDV� EHHQ�VWXGLHG� IRU� WKH� V\QWKHVLV�RI�3%13V�DQG�$J�$X� WKDW�HQDEOH�

WKH� IRUPDWLRQ� RI� QDQRFRPSRVLWH� KDYLQJ� SRWHQWLDOLW\� IRU� ERWK� KRPRJHQHRXV� DQG�

KHWHURJHQHRXV�FDWDO\VLV�

&KDSWHU� �� GHVFULEHV� WKH� W\SLFDO� DSSOLFDWLRQV� RI� DV� PDGH� $J13V�3G13V��

%013V�QDQRFRPSRVLWH�� 7ZR� VSHFLILF� DSSOLFDWLRQV� QDPHO\� DV� SHUR[LGDVH� PLPHWLFV�

DQG�HOHFWURFDWDO\VLV�RI�K\GURJHQ�SHUR[LGH�DQG�DVFRUELF�DFLG�DUH�VWXGLHG��7KH�ILQGLQJV�

UHYHDOHG� H[FHOOHQW� FDWDO\WLF� DFWLYLW\� HYHQ� EHWWHU� WKDQ� WKDW� RI�+RUVHUDGLVK� SHUR[LGDVH�

IRU�SUDFWLFDO�DSSOLFDWLRQV��,Q�DGGLWLRQ�WR�WKDW�WKH�UHGR[�HOHFWURFKHPLVWU\�RI� IHUURFHQH�

PRQRFDUER[\OLF� DFLG� KDV� EHHQ� DOVR� HYDOXDWHG� DV� D� IXQFWLRQ� RI� SDOODGLXP�

QDQRJHRPHWU\�IRU�HOHFWURFDWDO\WLF�DSSOLFDWLRQV�

7KH�FRQWHQWV�RI� WKH� WKHVLV�KDYH� EHHQ�SXEOLVKHG� LQ (OHFWURFKLPLFD $FWD������

���������������-RXUQDO�RI�1DQRVFLHQFH�DQG�1DQRWHFKQRORJ\����� �����������������

56&�$GYDQFHV������������������������56&�$GYDQFHV�����������������������


