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Is Colloidal Silver 
Really the ³Silver 
Bullet´ Against 
Potentially Deadly 
Viral Infections? 
:KLOH�WKHUH¶V�QR�DUJXPHQW�WKDW�FROORLGDO�VLOYHU�LV�WKH�
ZRUOG¶V�PRVW�SRZHUIXO�QDWXUDO�DQWLEDFWHULDO�DQG�
DQWLIXQJDO�DJHQW��WKH�DELOLW\�RI�FROORLGDO�VLOYHU�WR�
SURWHFW�DJDLQVW�YLUDO�SDWKRJHQV�KDV��XQWLO�UHFHQWO\��
QRW�EHHQ�IXOO\�HPEUDFHG�E\�WKH�PHGLFDO�FRPPXQLW\���

)RUWXQDWHO\��VWDUWOLQJ�QHZ�PHGLFDO�UHVHDUFK�UHYHDOV�WKDW�VLOYHU�PD\�ZHOO�EH�\RXU����
GHIHQVH�DJDLQVW�YLUXVHV�DV�ZHOO��+HUH¶V�ZKDW�WKH�PHGLFDO�HYLGHQFH�GHPRQVWUDWHV«�

6DIH��1DWXUDO��+LJKO\�$QWL�9LUDO�

,Q�VSLWH�RI�WKH�IDFW�WKDW�LW�KDV�QRW�\HW�EHHQ�IXOO\�HPEUDFHG�E\�WKH�PHGLFDO�FRPPXQLW\�DV�DQ�
DQWL�YLUDO�DJHQW��QHYHUWKHOHVV��VDIH��QDWXUDO�PLQHUDO�VLOYHU��LQ�D�YDULHW\�RI�IRUPV��LQFOXGLQJ�
FROORLGDO�VLOYHU��KDV�QHDUO\�WKUHH�GHFDGHV�ZRUWK�RI�VROLG�PHGLFDO�UHVHDUFK�EHKLQG�LW��
GHPRQVWUDWLQJ�LWV�SRZHUIXO�DQWL�YLUDO�TXDOLWLHV��

,QGHHG��QHZHU�FOLQLFDO�ODERUDWRU\�UHVHDUFK�GHPRQVWUDWHV�WKDW�VLOYHU�LV�VR�SRZHUIXOO\�
HIIHFWLYH�DJDLQVW�YLUXVHV��LW�HYHQ�VWRSV�WKH�GHDGO\�+,9��L�H���WKH�$,'V�YLUXV��IURP�LQIHFWLQJ�
KXPDQ�FHOOV��$QG�ROGHU�UHVHDUFK�GDWLQJ�EDFN�WR�WKH�����¶V�GHPRQVWUDWHV�WKDW�VLOYHU�FDQ�
VWRS�QXPHURXV�W\SHV�RI�YLUXVHV�IURP�UHSOLFDWLQJ��VLPSO\�E\�ERQGLQJ�WR�WKHP���

,Q�IDFW��VLOYHU�DOWRJHWKHU�GHFLPDWHV�PDQ\�YLUXVHV��
VLPSO\�E\�EHLQJ�LQ�FORVH�FRQWDFW�ZLWK�WKHP��

7LQ\�1DQR�3DUWLFOHV�DUH�WKH�.H\�

7KH�NH\��DV�\RX¶OO�GLVFRYHU�WKURXJKRXW�WKLV�UHSRUW��
LV�LQ�WKH�VL]H�RI�WKH�VLOYHU�SDUWLFOHV���

7KH\�PXVW�EH�YHU\�VPDOO�VLOYHU�PLFUR�SDUWLFOHV�±�
L�H���ZKDW�LV�PRUH�FRPPRQO\�NQRZQ�DV�³QDQRVLOYHU´�
±�LQ�RUGHU�WR�H[KLELW�VXFK�SRZHUIXO�DQWL�YLUDO�
TXDOLWLHV��

0HGLFDO�VFLHQFH�KDV�QRZ�GHPRQVWUDWHG�WKDW�
WLQ\�VLOYHU�QDQR�SDUWLFOHV�DUH�DEVROXWHO\�GHDGO\�
DJDLQVW�PDQ\�IRUPV�RI�YLUDO�SDWKRJHQV��
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,Q�WKLV�VSHFLDO�UHSRUW��\RX¶OO�GLVFRYHU�VRPH�RI�WKH�PRVW�FRQYLQFLQJ�PHGLFDO�HYLGHQFH�
GHPRQVWUDWLQJ�WKDW�QDQR�VFDOH�VL]HG�VLOYHU�SDUWLFOHV�±�ZKLFK�LV�WR�VD\��YHU\�VPDOO�SDUWLFOHV�
RI�VLOYHU�PHDVXUHG�LQ�QDQRPHWHUV��QP��±�DUH�WKH�VLQJOH�PRVW�HIIHFWLYH�DOO�QDWXUDO�DQWL�
YLUDO�VXEVWDQFHV�RQ�WKH�IDFH�RI�WKH�HDUWK��

&ROORLGDO�6LOYHU�WR�WKH�5HVFXH�

:KDW¶V�PRUH��\RX¶OO�FRPH�WR�XQGHUVWDQG�ZK\�FROORLGDO�VLOYHU�±�WKH�SRSXODU�QXWULWLRQDO�
VXSSOHPHQW�NQRZQ�DV�WKH�ZRUOG¶V�PRVW�SRZHUIXO�QDWXUDO�DQWL�EDFWHULDO�DQG�DQWL�IXQJDO�
DJHQW�±�LV�YHU\�OLNHO\�\RXU����EHVW�EHW�IRU�DOO�QDWXUDO��QRQ�GUXJ�SURWHFWLRQ�DJDLQVW�
SRWHQWLDOO\�GHDGO\�YLUDO�DJHQWV��WRR��DV�ORQJ�DV�LW�FRQWDLQV�WLQ\��QDQR�VFDOH�VL]HG�VLOYHU�
SDUWLFOHV��

)LQDOO\��\RX¶OO�DOVR�OHDUQ�WKH���FULWLFDO�VWHSV�\RX�PXVW�WDNH�QRZ�LQ�RUGHU�WR�NHHS�\RXUVHOI�
DQG�\RXU�IDPLO\�SURWHFWHG�DJDLQVW�YLUDO�LQIHFWLRQV�RI�DOO�NLQGV��$QG�\RX¶OO�OHDUQ�KRZ�WR�EH�
IXOO\�SUHSDUHG�LQ�FDVH�WKH�JOREDO�IOX�SDQGHPLF�±�RU�VRPH�RWKHU�QDVW\�PXWDQW�K\EULG�YLUDO�
SDWKRJHQ�±�UHDU�LWV�XJO\�KHDG�LQ�\RXU�DUHD���

%XW�ILUVW��OHW¶V�VWDUW�ZLWK�WKH�FOHDU��IDFWXDO�JURZLQJ�ERG\�RI�PHGLFDO�HYLGHQFH�RQ�EHKDOI�RI�
WKH�SRZHUIXO�DQWLYLUDO�TXDOLWLHV�RI�VDIH��QDWXUDO�VLOYHU��

7KH�)DPRXV�+,9�6WXG\�

,Q�-XQH�������WKH�SUHVWLJLRXV�MRXUQDO�1DQRELRWHFKQRORJ\�SXEOLVKHG�D�WHQ�SDJH�VWXG\�
WKDW�URFNHG�PHGLFDO�VFLHQFH���

7KH�VWXG\�ZDV�WKH�UHVXOW�RI�VHYHQ�VFLHQWLVWV¶�H[SORUDWLRQ�LQWR�WKH�YLUXV�LQKLELWLQJ�TXDOLWLHV�
RI�QDQRVLOYHU�±�YHU\�WLQ\��LQYLVLEOH�SDUWLFOHV�RI�VLOYHU�PHDVXUHG�LQ�QDQRPHWHUV���$�
QDQRPHWHU�LV�RQH�ELOOLRQWK�RI�D�PHWHU��RU�RQH�WHQ�WKRXVDQGWK�RI�D�KDLU¶V�EUHDGWK���

:KDW�WKH�VWXG\�GHPRQVWUDWHG�LV�WKDW�WKHVH�WLQ\�QDQR�VFDOH�SDUWLFOHV�RI�VLOYHU�ZHUH�DEOH�WR�
LQKLELW�+,9����L�H���WKH�$,'6�YLUXV��IURP�ELQGLQJ�WR�KRVW�FHOOV��LQ�YLWUR��

:KDW�WKLV�PHDQV�LV�WKDW�LQ�WKH�WHVW�WXEH��ZKHQ�WKH�UHVHDUFKHUV�SODFHG�WKH�$,'6�YLUXV�
DORQJVLGH�KXPDQ�FHOOV�LQ�D�PHGLXP�WKDW�ZRXOG�QRUPDOO\�DOORZ�WKH�YLUXV�WR�ELQG�ZLWK�WKH�
FHOO��DQG�WKXV�FDXVH�YLUDO�LQIHFWLRQ���WKH�LQWURGXFWLRQ�RI�WLQ\�QDQR�SDUWLFOHV�RI�VLOYHU�LQWR�WKH�
PHGLXP�SUHYHQWHG�WKH�ELQGLQJ�IURP�WDNLQJ�SODFH��

,Q�RWKHU�ZRUGV��WKH�VLOYHU�SDUWLFOHV�VWRSSHG�WKH�LQIHFWLRQ�IURP�WDNLQJ�SODFH��

7KH�VWXG\�DEVWUDFW�UHDGV�DV�IROORZV��
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:KLOH�VLOYHU¶V�ZHOO�NQRZQ�WR[LFLW\�WR�D�ZLGH�UDQJH�RI�EDFWHULDO�DQG�IXQJDO�SDWKRJHQV�KDV�
EHHQ�WKRURXJKO\�GRFXPHQWHG�LQ�SUHYLRXV�UHVHDUFK�E\�PDQ\�OHDGLQJ�UHVHDUFK�IDFLOLWLHV��
WKLV�VWXG\�WDNHV�WKH�SUHYLRXV�UHVHDUFK�WR�D�ZKROH�QHZ�OHYHO��

)RU�WKH�ILUVW�WLPH��WKH�ORQJ�SURYHQ�DQWLPLFURELDO�SURSHUWLHV�RI�VLOYHU�QDQRSDUWLFOHV�ZHUH�
DSSOLHG�WR�D�KLJKO\�LQIHFWLRXV�IRUP�RI�YLUXV�ZLWK�QR�NQRZQ�FXUH��$QG�WKH�LQWHUDFWLRQ�
EHWZHHQ�WKH�PHWDOOLF�SDUWLFOHV��WKH�YLUXV�DQG�WKH�FHOOV�ZHUH�VWXGLHG��

7KH�VFLHQWLVWV�WHVWHG�D�YDULHW\�RI�SDUWLFOH�VL]HV��$QG�WKH\�DOVR�WHVWHG�WKH�LGHD�RI�FRDWLQJ�
WKH�WLQ\�VLOYHU�SDUWLFOHV�ZLWK�VHYHUDO�GLIIHUHQW�VXUIDFH�FKHPLVWULHV�LQFOXGLQJ�D�³IRDP\�
FDUERQ�PDWUL[�´�D�SRO\PHU�DQG�D�SURWHLQ�PROHFXOH��7KH�JRDO�ZDV�WR�GHWHUPLQH�LI�DQ\�RI�
WKHVH�VXEVWDQFHV�ZRXOG�KHOS�VWDELOL]H�WKH�VLOYHU�SDUWLFOHV�DQG�DLG�WKH�VLOYHU¶V�DQWLFLSDWHG�
UHDFWLRQ�ZLWK�WKH�YLUXV��

:KDW�WKH\�GLVFRYHUHG��KRZHYHU��LV�WKDW�RQO\�WKH�³IUHH�VXUIDFH´�VLOYHU�QDQRSDUWLFOHV�LQ�WKH�
UDQJH�RI���WR����QDQRPHWHUV�LQWHUDFWHG�ZLWK�WKH�+,9���FHOOV��

6LOYHU�1DQRSDUWLFOHV�5XOH��

7KLV�EDVLFDOO\�PHDQV�WKH�VLOYHU�QHHGHG�QR�KHOS�IURP�WKH�RWKHU�VXEVWDQFHV��,Q�IDFW��
DQ\WKLQJ�DGGHG�WR�WKH�EDVLF�VLOYHU�QDQRSDUWLFOH�VHUYHG�RQO\�WR�SUHYHQW�WKH�PHWDO¶V�
LQWHUDFWLRQ�ZLWK�WKH�YLUDO�PLFURRUJDQLVP��

$EVWUDFW�

³7KH�LQWHUDFWLRQ�RI�QDQRSDUWLFOHV�ZLWK�ELRPROHFXOHV�DQG�PLFURRUJDQLVPV�LV�
DQ�H[SDQGLQJ�ILHOG�RI�UHVHDUFK��:LWKLQ�WKLV�ILHOG��DQ�DUHD�WKDW�KDV�EHHQ�
ODUJHO\�XQH[SORUHG�LV�WKH�LQWHUDFWLRQ�RI�PHWDO�QDQRSDUWLFOHV�ZLWK�YLUXVHV��

,Q�WKLV�ZRUN��ZH�GHPRQVWUDWH�WKDW�VLOYHU�QDQRSDUWLFOHV�XQGHUJR�D�VL]H�
GHSHQGHQW�LQWHUDFWLRQ�ZLWK�+,9����ZLWK�QDQRSDUWLFOHV�H[FOXVLYHO\�LQ�WKH�UDQJH�
RI�����QP�DWWDFKHG�WR�WKH�YLUXV��

7KH�UHJXODU�VSDWLDO�DUUDQJHPHQW�RI�WKH�DWWDFKHG�QDQRSDUWLFOHV��WKH�FHQWHU�WR�
FHQWHU�GLVWDQFH�EHWZHHQ�QDQRSDUWLFOHV��DQG�WKH�IDFW�WKDW�WKH�H[SRVHG�VXOIXU�
EHDULQJ�UHVLGXHV�RI�WKH�JO\FRSURWHLQ�NQREV�ZRXOG�EH�DWWUDFWLYH�VLWHV�IRU�
QDQRSDUWLFOH�LQWHUDFWLRQ�VXJJHVW�WKDW�VLOYHU�QDQRSDUWLFOHV�LQWHUDFW�ZLWK�WKH�
+,9���YLUXV�YLD�SUHIHUHQWLDO�ELQGLQJ�WR�WKH�JS����JO\FRSURWHLQ�NQREV��

'XH�WR�WKLV�LQWHUDFWLRQ��VLOYHU�QDQRSDUWLFOHV�LQKLELW�WKH�YLUXV�IURP�ELQGLQJ�WR�
KRVW�FHOOV��DV�GHPRQVWUDWHG�LQ�YLWUR�´�
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:KDW¶V�PRUH��DFFRUGLQJ�WR�WKH�VWXG\��RQO\�WKH�YHU\�VPDOOHVW�VLOYHU�SDUWLFOHV�LQDFWLYDWHG�WKH�
YLUXV¶�DELOLW\�WR�ERQG�ZLWK�WKH�KRVW�FHOOV��/DUJHU�SDUWLFOHV�GLG�QRW��

8OWLPDWHO\�WKH�VWXG\�IRXQG�WKDW�WKH�WLQ\�VLOYHU�QDQRSDUWLFOHV�QR�ODUJHU�WKDQ���QP�ZHUH�DEOH�
WR�ERQG�WR�WKH�GHDGO\�YLUDO�PLFURRUJDQLVPV�DQG�SUHYHQWHG�WKH�YLUXV�IURP�ERQGLQJ�ZLWK�WKH�
KRVW�FHOO��1R�ERQGLQJ�WR�KRVW�FHOO��QR�YLUDO�LQIHFWLRQ��

&ROORLGDO�6LOYHU�%HDWV�WKH�6PDOOSR[�9LUXV 
%XW�+,9�LV�QRW�WKH�RQO\�YLUXV�VLOYHU�KDV�EHHQ�GHPRQVWUDWHG�WR�EH�HIIHFWLYH�DJDLQVW��

,Q�D�VWXG\�SXEOLVKHG�LQ�WKH�3KDUPDFHXWLFDO�&KHPLVWU\�-RXUQDO�EDFN�LQ�6HSWHPEHU�������
LW�ZDV�IRXQG�WKDW�WKDW�VHYHUDO�GLIIHUHQW�SUHSDUDWLRQV�RI�FROORLGDO�VLOYHU�VKRZHG�DPD]LQJ�
HIILFDF\�DJDLQVW�WKH�VPDOOSR[�YLUXV��

7ZR�PHGLFDO�FROORLGDO�VLOYHU�SUHSDUDWLRQV�ZHUH�XVHG��RQH�FDOOHG�&ROODUJRO��DQG�RQH�FDOOHG�
3URWDUJRO��7KH�ODWWHU�ZDV�DSSDUHQWO\�D�GLOXWHG�SUHSDUDWLRQ��

7KH�VWXG\�VKRZHG�D�����WLPHV�UHGXFWLRQ�LQ�WKH�FRQFHQWUDWLRQ�RI�YLUDO�SDUWLFOHV�ZKHQ�
3URWDUJRO�ZDV�DSSOLHG��DQG�D�ZKRSSLQJ��������WLPHV�UHGXFWLRQ�LQ�YLUDO�SDUWLFOHV�ZKHQ�WKH�
PRUH�KLJKO\�FRQFHQWUDWHG�&ROODUJRO�ZDV�DSSOLHG��

6LOYHU�,QDFWLYDWHV�+HUSHV�6LPSOH[�7\SH�,�DQG�,,�9LUXVHV�

*RLQJ�EDFN�HYHQ�IXUWKHU��D�VWXG\�FRQGXFWHG�LQ������DW�'HSDUWPHQW�RI�0LFURELRORJ\��
7RKRNX�8QLYHUVLW\��6HQGDL��-DSDQ�GHPRQVWUDWHG�WKDW�WKH�+HUSHV�6LPSOH[�9LUXV�W\SHV�,�
DQG�,,�ZHUH�WRWDOO\�LQDFWLYDWHG�E\�ORZ�FRQFHQWUDWLRQV�RI�VLOYHU�QLWUDWH��ZKLFK�LV�D�PRUH�
FDXVWLF��FKHPLFDO�IRUP�RI�VLOYHU��

$FFRUGLQJ�WR�WKH�VWXG\��VLOYHU�QLWUDWH�FDXVHG�VR�PXFK�GDPDJH�WR�WKH�YLUXVHV��WKH\�VLPSO\�
FRXOG�QR�ORQJHU�FDXVH�LQIHFWLRQ��

(3$�$SSURYHV�8VH�RI�&ROORLGDO�6LOYHU�6SUD\�
'LVLQIHFWDQW�WKDW�.LOOV�9LUXVHV�RQ�6XUIDFHV�

0RYLQJ�IRUZDUG�WR�UHFHQW�\HDUV��HYHQ�WKH�(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\��(3$��KDV�
QRZ�DSSURYHG�VLOYHU�IRU�FHUWDLQ�DQWLYLUDO�SXUSRVHV��

$V�UHSRUWHG�E\�WKH�6LOYHU�,QVWLWXWH��D�JURXS�ZKLFK�NHHSV�VLOYHU�LQYHVWRUV�DSSUDLVHG�RI�DOO�RI�
WKH�QHZ�XVHV�IRU�VLOYHU�LQ�EXVLQHVV�DQG�LQGXVWU\���WKH�(3$�KDV�UHFHQWO\�DSSURYHG�WKH�XVH�
RI�D�SURGXFW�FDOOHG�$[HQ����D�OLTXLG�VSUD\�GLVLQIHFWDQW�VLPLODU�WR�FROORLGDO�VLOYHU��IRU�XVH�LQ�
FKLOG�GD\�FDUH�FHQWHUV��SUHVFKRROV��VFKRROV��J\PQDVLXPV�DQG�FKLOGUHQ¶V�DFWLYLW\�FHQWHUV��
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$[HQ���LV�D�GLOXWH�IRUPXOD�FRQVLVWLQJ�RI���SSP�VLOYHU�XVHG�DV�D�VSUD\�GLVLQIHFWDQW��%XW�
KHUH¶V�WKH�LQWHUHVWLQJ�SDUW��

7KH�(3$�DSSURYHG�DGYHUWLVLQJ�FODLPV�IRU�$[HQ���LQFOXGH�D����VHFRQG�NLOO�WLPH�DQG�D����
KRXU�UHVLGXDO�NLOO�WLPH�RQ�VWDQGDUG�LQGLFDWRU�EDFWHULD��D�WZR�PLQXWH�NLOO�WLPH�RQ�WKH�
UHVLVWDQW�EDFWHULD�056(�DQG�95(��D����PLQXWH�NLOO�WLPH�RQ�IXQJL��D����VHFRQG�NLOO�WLPH�
RQ�+,9�7\SH�,��DQG�D����PLQXWH�NLOO�WLPH�RQ�RWKHU�YLUXVHV��

1RZ�WKDW¶V�DPD]LQJ�±�D�SURYHQ����VHFRQG�NLOO�WLPH�DJDLQVW�+,9��L�H���+XPDQ�
,PPXQRGHILFLHQF\�9LUXV��DND�WKH�$,'6�YLUXV���DQG�D�WHQ�PLQXWH�NLOO�WLPH�DJDLQVW�RWKHU�
YLUXVHV��

6LOYHU�&RPSRXQG�LQ�&RXQWHUWRSV�(OLPLQDWHV�6$56�9LUXV�

2QH�RI�WKH�PRVW�IHDUHG�YLUXVHV�QRZ�EHLQJ�VWXGLHG�E\�VFLHQWLVWV�LV�WKH�6$56��6HYHUH�
$FXWH�5HVSLUDWRU\�6\QGURPH��YLUXV�±�DQ�XSSHU�UHVSLUDWRU\�YLUXV�WKDW�FDXVHV�VHYHUH�DFXWH�
UHVSLUDWRU\�V\QGURPH��OHDGLQJ�WR�GHDWK�LQ�D�ODUJH�SUHSRQGHUDQFH�RI�FDVHV��

,W�KDV�EHHQ�IRXQG�WKDW�ZKLOH�6$56�VSUHDGV�WKURXJK�WKH�XVXDO�URXWHV��VXFK�DV�WKH�
DLUERUQH�URXWH�FDXVHG�E\�FRXJKLQJ�DQG�VQHH]LQJ��%XW�D�ODUJH�SHUFHQWDJH�RI�LQIHFWLRQV�E\�
WKLV�YLUXV�DUH�FDXVHG�ZKHQ�WKH�YLUXV�VLPSO\�ODQGV�RQ�D�FRXQWHUWRS�DQG�VLWV�WKHUH��DZDLWLQJ�
VRPHRQH�WR�FRPH�E\�DQG�WRXFK�WKDW�FRXQWHUWRS��WKHQ�WRXFK�WKH�YLUXV�WR�WKHLU�H\HV��HDUV��
QRVH�RU�PRXWK��

3HUVWRUS��D�6ZHGLVK�PDQXIDFWXULQJ�FRPSDQ\�EDVHG�LQ�,WDO\��PDQXIDFWXUHV�D�VSHFLDO�
SRO\PHU�IURP�ZKLFK�FRXQWHUWRSV�DUH�PDGH��:KDW�PDNHV�WKH�3HUVWRUS�FRXQWHUWRS�XQLTXH�
LV�WKDW�H[WUHPHO\�WLQ\�QDQRVLOYHU�SDUWLFOHV�DUH�LPSUHJQDWHG�LQWR�WKH�SRO\PHU��

8SRQ�KXPDQ�FRQWDFW��WKH�QDQRVLOYHU�LPSUHJQDWHG�SRO\PHU�EHJLQV�HPLWWLQJ�VLOYHU�LRQV��
7KLV�XQLTXH�VLOYHU�LRQ�HPLWWLQJ�SRO\PHU�ZDV�GHYHORSHG�IRU�XVH�ZLWK�SURGXFWV�VXFK�DV�WRLOHW�
VHDWV��GRRU�NQREV��DQG�RWKHU�FRPPRQ�FRQWDFW�VXUIDFHV��

$FFRUGLQJ�WR�QHZV�UHSRUWV��WKH�FRPSRXQG�ZDV�VXFFHVVIXOO\�WHVWHG�E\�WKH�&KLQHVH�&HQWUH�
IRU�'LVHDVH�&RQWURO�DJDLQVW�6$56��ZKLFK�KDV�D�SDUWLFXODU�LQWHUHVW�LQ�SXEOLF�VDIHW\�GXH�WR�
WKH�QXPHURXV�6$56�YLUXV�RXWEUHDNV�RI�WKH�SDVW�IHZ�\HDUV�LQ�&KLQD��

=KDQJ�3DQKH��SURIHVVRU�DW�WKH�$FDGHP\�RI�0LOLWDU\�0HGLFDO�6FLHQFHV�LQ�&KLQD��UHFHQWO\�
VWDWHG��

³:H�WHVWHG�WKH�FRPSRXQG�DJDLQVW�D�IRXU�KRXU��HLJKW�KRXU��DQG����KRXU�
H[SRVXUH�SHULRG�DQG�IRXQG�QR�VXUYLYLQJ�6$56�YLUXV�XSRQ����KRXUV�RI�
H[SRVXUH�WR�WKH�SRO\PHU���´�
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,Q�RWKHU�ZRUGV��ZKHQ�WKH�SRO\PHU�ZDV�SXUSRVHO\�FRQWDPLQDWHG�E\�WKH�6$56�YLUXV��LW�
EHJDQ�NLOOLQJ�WKH�YLUXV�ZLWKLQ�IRXU�KRXUV��DQG�KDG�NLOOHG�DOO�6$56�YLUXVHV�RQ�WKH�VXUIDFH�
ZLWKLQ����KRXUV��

7KLV�VSHFLDO�VLOYHU�LPSUHJQDWHG�SRO\PHU�LV�QRZ�LQ�XVH�LQ�PDQ\�KRVSLWDOV��ODERUDWRULHV�DQG�
PHGLFDO�UHVHDUFK�IDFLOLWLHV�WKURXJKRXW�&KLQD���

:KDW¶V�PRUH��PDQ\�YDULDQWV�RI�VLOYHU�LPSUHJQDWHG�SRO\PHUV�DUH�EHLQJ�XVHG�LQ�VLPLODU�
PHGLFDO�UHODWHG�IDFLOLWLHV�DURXQG�WKH�ZRUOG��LQ�RUGHU�WR�KHOS�VWRS�WKH�VSUHDG�RI�SRWHQWLDOO\�
GHDGO\�EDFWHULDO��IXQJDO�DQG�YLUDO�SDWKRJHQV��

0RQNH\SR[�9LUXV�,QKLELWHG�E\�6LOYHU�1DQRSDUWLFOHV�

(YHQ�VRPH�RI�WKH�PRVW�H[RWLF�YLUXVHV�KDYH�EHHQ�GHPRQVWUDWHG�WR�EH�VHQVLWLYH�WR�VLOYHU��

$FFRUGLQJ�WR�D�VWXG\�SXEOLVKHG�LQ�YROXPH����QXPEHU����$SULO������HGLWLRQ�RI�1DQRVFDOH�
5HVHDUFK�/HWWHUV��YHU\�VPDOO�VLOYHU�SDUWLFOHV����QP�LQ�VL]H��VLJQLILFDQWO\�LQKLELWHG�WKH�
LQIHFWLYLW\�RI�WKH�0RQNH\SR[�YLUXV��

7KH�VWXG\�ZDV�FRQGXFWHG�LQ�FRQMXQFWLRQ�ZLWK�WKH�$SSOLHG�%LRWHFKQRORJ\�%UDQFK��+XPDQ�
(IIHFWLYHQHVV�'LUHFWRUDWH�RI�:ULJKW�3DWWHUVRQ�$LU�)RUFH�%DVH�LQ�2KLR��

7KH�VWXG\¶V�DXWKRUV�FRQFOXGHG��

³7KHVH�UHVXOWV�GHPRQVWUDWH�WKDW�VLOYHU�EDVHG�QDQRSDUWLFOHV�RI�DSSUR[LPDWHO\���QP�
LQKLELW�0RQNH\SR[�9LUXV�LQIHFWLRQ�LQ�YLWUR��VXSSRUWLQJ�WKHLU�SRWHQWLDO�XVH�DV�DQ�DQWL�
YLUDO�WKHUDSHXWLF�´�

$FFRUGLQJ�WR�:LNLSHGLD�FRP��PRQNH\SR[�YLUXV�LV�XVXDOO\�WUDQVPLWWHG�WR�KXPDQV�IURP�
URGHQWV��SHWV��DQG�SULPDWHV�WKURXJK�FRQWDFW�ZLWK�WKH�DQLPDO¶V�EORRG�RU�WKURXJK�D�ELWH��,WV�
V\PSWRPV�FDQ�EH�GLIILFXOW�WR�GLVWLQJXLVK�FOLQLFDOO\�IURP�VPDOOSR[��WR�ZKLFK�LW�LV�FORVHO\�
UHODWHG��DQG�FKLFNHQSR[��WR�ZKLFK�LW�LV�QRW�UHODWHG���

<RX�PD\�UHPHPEHU�QHZV�KHDGOLQHV�EDFN�LQ������UHJDUGLQJ�DQ�RXWEUHDN�RI�PRQNH\SR[�
YLUXV�LQ�WKH�8�6��0LGZHVW��DPRQJ�RZQHUV�RI�SHW�SUDLULH�GRJV��

:KDW�WKLV�GHPRQVWUDWHV�LV�WKDW�YHU\�WLQ\�PLFUR�SDUWLFOHV�RI�VLOYHU��NQRZQ�DV�QDQRVLOYHU��DUH�
HYHQ�HIIHFWLYH�DJDLQVW�H[RWLF�YLUXVHV�VXFK�DV�WKRVH�FRPLQJ�IURP�DQLPDOV��,I�WKDW�GRHVQ¶W�
SXW�\RX�LQ�PLQG�RI�WKH�UHFHQW�³6ZLQH�)OX´�VFDUH��LQ�ZKLFK�WKH�LQIHFWLRXV�DJHQW�ZDV�VKRZQ�
WR�EH�D�K\EULG�RI�VZLQH��ELUG�DQG�KXPDQ�YLUDO�SDUWV��,�GRQ¶W�NQRZ�ZKDW�ZLOO��
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6LOYHU�3UHYHQWV�5HSOLFDWLRQ�RI�+HSDWLWLV�%�9LUXV�

,Q�D�UHFHQW�VWXG\�FRQGXFWHG�E\�VFLHQWLVWV�DW�WKH�8QLYHUVLW\�RI�+RQJ�.RQJ��LW�ZDV�
GHPRQVWUDWHG�LQ�YLWUR��L�H���LQ�WKH�WHVW�WXEH��WKDW�YHU\�WLQ\�VLOYHU�SDUWLFOHV�KDYH�WKH�DELOLW\�WR�
LQWHUDFW�ZLWK�YLUDO�'1$�LQ�VXFK�D�ZD\�DV�WR�SUHYHQW�UHSOLFDWLRQ��ZKHWKHU�WKH�YLUXV�ZDV�
LQVLGH�WKH�KRVW�FHOOV��L�H���LQVLGH�KXPDQ�FHOOV��ZKHUH�YLUXVHV�ZRXOG�QRUPDOO\�UHSOLFDWH��RU�
RXWVLGH�WKH�KRVW�FHOOV��

7KLV�LV�HVSHFLDOO\�LPSRUWDQW��EHFDXVH�LW�LPSOLHV�WKDW�VLOYHU�FDQ�QRW�RQO\�SUHYHQW�YLUXVHV�
IURP�LQIHFWLQJ�FHOOV��EXW�FDQ�DOVR�VWRS�FHOOV�WKDW�DUH�DOUHDG\�YLUDOO\�LQIHFWHG�IURP�VSUHDGLQJ�
WKH�LQIHFWLRQ��

$FFRUGLQJ�WR�D�UHVHDUFK�DEVWUDFW�IURP�WKH�8QLYHUVLW\�RI�+RQJ�.RQJ��WKH�VFLHQWLVWV�
H[DPLQLQJ�WKH�DFWLRQ�RI�VLOYHU�SDUWLFOHV�RQ�WKH�+HSDWLWLV�%�YLUXV�³K\SRWKHVL]H�WKDW�WKH�GLUHFW�
LQWHUDFWLRQ�EHWZHHQ�WKHVH�QDQRSDUWLFOHV�DQG�+%9�GRXEOH�VWUDQGHG�'1$�RU�YLUDO�SDUWLFOHV�
LV�UHVSRQVLEOH�IRU�WKHLU�DQWLYLUDO�PHFKDQLVP�´�

7KH�VFLHQWLVWV�SRLQW�RXW�WKDW�WKLV�RQO\�GHPRQVWUDWHV�WKH�HIIHFWLYHQHVV�RI�YHU\�WLQ\�VLOYHU�
SDUWLFOHV�DJDLQVW�WKH�+%9��L�H���KHSDWLWLV�%�YLUXV���DQG�QRW�QHFHVVDULO\�RWKHU�YLUXVHV��
1HYHUWKHOHVV��RQFH�DJDLQ�ZH�KDYH�D�VWXG\�GHPRQVWUDWLQJ�FRQFOXVLYHO\�WKDW�YHU\�WLQ\�
SDUWLFOHV�RI�VLOYHU�KDYH�WKH�DELOLW\�WR�LQWHUIHUH�ZLWK�YLUXVHV��SUHYHQWLQJ�WKHP�IURP�
LQWHUDFWLQJ�ZLWK�KXPDQ�FHOOV�DQG�FDXVLQJ�LQIHFWLRQV��

$FFRUGLQJ�WR�D�QHZV�DUWLFOH�DERXW�WKLV�VWXG\��WKH�UHVHDUFKHUV�GLVFRYHUHG�WKDW��

³«XOWUD�WLQ\�VLOYHU�SDUWLFOHV�FRXOG�UHGXFH�WKH�H[WUDFHOOXODU�'1$�IRUPDWLRQ�RI�+%9V�
E\�RYHU����SHUFHQW��DQG�FRXOG�FKHFN�WKHLU�LQWUDFHOOXODU�51$�IRUPDWLRQ��WRR��
�
µ6LOYHU�QDQR�SDUWLFOHV�KDYH�VSHFLDO�SURSHUWLHV�VXFK�DV�ODUJHU�DFWLYH�VXUIDFH�DQG�
SRURVLW\�VR�WKDW�WKH\�FDQ�HDVLO\�ELQG�ZLWK�VPDOO�PROHFXOHV�¶�&KLQD¶V�;,1+8$�QHZV�
DJHQF\�TXRWHG�/X�DV�VD\LQJ��UHIHUULQJ�WR�D�K\SRWKHWLFDO�H[SODQDWLRQ�WKH\�KDG�SXW�
IRUZDUG�RQ�WKH�QHZ�DQWLYLUDO�PHFKDQLVP��
�
µ7KH�ILQGLQJ�SURYLGHV�D�QHZ�GLUHFWLRQ�IRU�GHYHORSLQJ�QHZ�DQWL�+%9�GUXJV��ZLWK�
QDQR�SDUWLFOHV�XVHG�DV�GUXJ�FDUULHU�WR�HQKDQFH�WKH�DQWLYLUDO�HIILFDF\�ZKLOH�
PLQLPL]LQJ�WKH�XQGHVLUDEOH�VLGH�HIIHFWV�¶�/X�WROG�D�SUHVV�FRQIHUHQFH�0RQGD\��
�
7KH�\RXQJ�UHVHDUFKHU�VDLG�WKHUH�DUH�FXUUHQWO\�RQO\�WZR�NLQGV�RI�GUXJV�DSSURYHG�IRU�
WUHDWLQJ�FKURQLF�+%9�LQIHFWLRQ��QDPHO\�LPPXQRPRGXODWRUV�DQG�QXFOHRVLGH�
DQDORJXHV��%XW�WKHLU�XVHV�DUH�DIIHFWHG�E\�VLGH�HIIHFWV�DQG�GUXJ�UHVLVWDQW�PXWDWLRQV��
�
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+HSDWLWLV�%�LV�RQH�RI�WKH�ZRUVW�NLOOHUV�DV�LW�FKURQLFDOO\�LQIHFWV�RYHU�����PLOOLRQ�
SHRSOH�ZRUOGZLGH��ZLWK�FHUWDLQ�GHYHORSLQJ�FRXQWULHV�DQG�UHJLRQV�KLW�KDUGHVW��

/X�VDLG�VLOYHU�QDQR�SDUWLFOHV�KDYH�DQ�DGGLWLRQDO�GLVWLQFW�DGYDQWDJH��,W�LV�XQOLNHO\�WKDW�
+%9�FDQ�EHFRPH�UHVLVWDQW�WR�VLOYHU�QDQR�SDUWLFOHV�EHFDXVH�WKH�LQWHUDFWLRQ�LV�
GHWHUPLQHG�E\�WKH�SK\VLRFKHPLFDO�SURSHUWLHV�RI�WKH�WLQ\�SDUWLFOHV�´�

,V�&ROORLGDO�6LOYHU�WKH�³)LQDO�6ROXWLRQ´�WR�WKH�&RPLQJ�9LUDO�3ODJXHV" 
)LQDOO\��WZR�KLJKO\�UHVSHFWHG�UHVHDUFKHUV��
'U��(ULF�*RUGRQ��0�'��DQG�'U��.HQW�+ROWRUI��
0�'���ZULWLQJ�LQ�WKH�SUHVWLJLRXV�7RZQVHQG�
/HWWHU�IRU�'RFWRUV��EHOLHYH�FROORLGDO�VLOYHU�
LV�WKH�DQVZHU�WR�PDQ\�IRUPV�RI�YLUDO�
LQIHFWLRQV��LQFOXGLQJ�VHULRXV�XSSHU�
UHVSLUDWRU\�YLUDO�LQIHFWLRQV�VXFK�DV�IOX�
SDQGHPLFV��

7KH\�SRLQW�RXW�LQ�WKHLU�DUWLFOH�WLWOHG�$�
3URPLVLQJ�&XUH�IRU�8SSHU�5HVSLUDWRU\�
7UDFW�,QIHFWLRQ�3DQGHPLFV��,QFOXGLQJ�WKH�
$YLDQ�)OX��+DV�WKH�)LQDO�6ROXWLRQ�WR�WKH�

&RPLQJ�3ODJXHV�%HHQ�'LVFRYHUHG"�WKDW��³WKH�FROOHFWLYH�DXWKRULWDWLYH�PHGLFDO�OLWHUDWXUH�
KDV�GRFXPHQWHG�HIILFDF\�RI�VLOYHU¶V�YLURWR[LFLW\�DJDLQVW�RYHU����YLUXVHV�´�

:KDW¶V�PRUH��WKH�DXWKRUV�VWDWH�WKDW�WKH�����SOXV�YLUDO�VWUDLQV�NQRZQ�WR�FDXVH�XSSHU�
UHVSLUDWRU\�WUDFW�LQIHFWLRQV��LQFOXGLQJ�PRVW�IOX�YLUXVHV��ZLOO�DOVR�PRVW�OLNHO\�VXFFXPE�WR�WKH�
SRZHUIXO�DQWLYLUDO�TXDOLWLHV�RI�YHU\�VPDOO�SDUWLFOHV�RI�³ROLJRG\QDPLF�VLOYHU´��L�H���D�PHGLFDO�
UHIHUHQFH�WR�VLOYHU�EHLQJ�H[WUHPHO\�SRZHUIXO�HYHQ�LQ�VPDOO�TXDQWLWLHV���

,Q�IDFW��WKH�DXWKRUV�SRLQW�RXW�WKDW�VLOYHU�LV�OLNHO\�JRLQJ�WR�EH�WKH�DQVZHU�WR�DQ\�IXWXUH�
JOREDO�YLUDO�SDQGHPLF��VWDWLQJ��

³$�EURDG�VSHFWUXP�DQWL�YLUDO�DJHQW�WKDW�UHDOO\�ZRUNV�LV�QHHGHG�WR�FRPEDW�RYHU�����
YLUXVHV�WKDW�FDXVH�8SSHU�5HVSLUDWRU\�7UDFW�,QIHFWLRQV��8QGRXEWHGO\�ROLJRG\QDPLF�
VLOYHU�ILWV�WKLV�ELOO���(PHUJLQJ�PHGLFDO�VWXGLHV�FRQILUP�WKH�VWHOODU��EURDG�VSHFWUXP�
YLURWR[LF�HIILFDF\�RI�ROLJRG\QDPLF�VLOYHU�ERWK�LQ�YLWUR�DQG�LQ�YLYR�´�

,QGHHG��WKH�DXWKRUV�VWDWH��QRW�RQO\�KDV�VLOYHU�EHHQ�GHPRQVWUDWHG�WR�GHFLPDWH�PDQ\�RI�WKH�
YLUXVHV�DVVRFLDWHG�ZLWK�GHDGO\�YLUDO�IOX�LQIHFWLRQV��EXW�LW�KDV�DOVR�EHHQ�SURYHQ�WR�GHFLPDWH�
PRVW�RI�WKH�ZHOO�NQRZQ�EDFWHULDO�SDWKRJHQV�WKDW�FDXVH�VHULRXV�VHFRQGDU\�LQIHFWLRQV�
GXULQJ�D�YLUDO�LQIHFWLRQ��LQFOXGLQJ�WKH�IROORZLQJ��
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x� 6WUHSWRFRFFXV�SQHXPRQLD�

x� &RU\QHEDFWHULXP�GLSKWKHULDH�

x� 1HLVVHULD�JRQRUUKRHDH�

x� .OHEVLHOOD�SQHXPRQLDH�

x� +DHPRSKLOXV�LQIOXHQ]DH�

x� %RUGHWHOOD�SHUWXVVLV�

x� 0\FREDFWHULXP��7XEHUFXORVLV��

x� ,QIODPPDWRU\�FRQGLWLRQV�RI�WKH�H\HV��HDUV��QRVH��DQG�WKURDW�

x� 6SULQJ�&DWDUUK�

x� 3QHXPRFRFFL��

x� 3QHXPRQLD�

,W�LV�WKHVH�VHFRQGDU\�EDFWHULDO�LQIHFWLRQV�WKDW�RIWHQ�NLOO�WKH�LQIHFWHG�LQGLYLGXDO��RQFH�WKH�IOX�
YLUXV�KDV�VXIILFLHQWO\�ZHDNHQHG�WKH�ERG\���

%XW�FROORLGDO�VLOYHU¶V�SRZHUIXO��EURDG�VSHFWUXP�DQWL�SDWKRJHQ�TXDOLWLHV�FRYHUV�VXFK�D�ZLGH�
UDQJH�RI�SDWKRJHQV�\RX�FDQ�HDVLO\�VHH�ZK\�WKH�UHSRUW¶V�DXWKRUV�±�ERWK�UHVSHFWHG�PHGLFDO�
GRFWRUV�±�UHIHU�WR�LW�DV�³WKH�)LQDO�6ROXWLRQ�WR�WKH�&RPLQJ�3ODJXHV�´�


