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7KH� WHFKQRORJ\� RI� VRO�JHO� GHULYHG� SRURXV� JODVVHV� DOORZV� WKH� LQFRUSRUDWLRQ� RI� RUJDQLF�

DQG� ELRRUJDQLF� PROHFXOHV� ZLWKLQ� FHUDPLF� PDWHULDOV�� :KLOH� WUDGLWLRQDOO\� WKLV� KDV� EHHQ�
LPSRVVLEOH��EHFDXVH�RI�WKH�YHU\�KLJK�WHPSHUDWXUHV�HPSOR\HG�LQ�JODVVHV��QRZ�WKH�DELOLW\�H[LVWV�
WR�DOWHU�WKH�SURSHUWLHV�RI�LQRUJDQLF�R[LGH�JODVV\�PDWHULDOV�DQG�WR�FUHDWH�D�YHU\�ZLGH�UDQJH�RI�
SUHYLRXVO\�XQNQRZQ�IXQFWLRQDO�PDWHULDOV�E\�WKH�VRO�JHO�GRSLQJ�PHWKRGRORJ\��,QGHHG��PDQ\�
DSSOLFDWLRQV� KDYH� EHHQ� GHYHORSHG� E\� WKLV� PHWKRGRORJ\� LQ� QXPHURXV� ODERUDWRULHV�� ZKLFK�
FRYHU� PDQ\� PRGHUQ� QHHGV� IRU� RSWLFV�� UHDFWLYLW\� DQG� RWKHU� PDWHULDOV� SHUIRUPDQFH�
IXQFWLRQDOLWLHV�� ,Q� WKLV� OHFWXUH�ZLOO� KLJKOLJKW� VRPH� UHFHQW� GHYHORSPHQWV� LQ� RXU� ODERUDWRULHV�
ZKLFK� IRFXV� RQ� WKH� XVHIXOQHVV� RI� WKHVH�PDWHULDOV� IRU� WDLORULQJ� GHVLUHG� FKHPLFDO� UHDFWLYLW\��
([DPSOHV�LQFOXGH�WKH�IROORZLQJ�WRSLFV��,��,W�KDV�EHHQ�GHPRQVWUDWHG�WKDW�E\�FR�HQWUDSSLQJ�WKH�
GRSDQW�ZLWK�VXLWDEOH�VXUIDFWDQW��RQH�FDQ�JHW�IURP�D�VLQJOH�GRSDQW�D�ZKROH�OLEUDU\�RI�FKHPLFDO�
UHDFWLYLWLHV��(ODERUDWH�V\QWKHVHV�RI�PROHFXOHV��ZKLFK�UHYHDO�WKH�VDPH�UDQJH�RI�UHDFWLYLWLHV��DUH�
WKXV� VDYHG�� ,,�� ,W� KDV� EHHQ� GHPRQVWUDWHG� WKDW� WKH� HQWUDSPHQW� RI� UHDJHQWV� LQ� WKHVH� VRO�JHO�
SRURXV�JODVVHV� HQDEOHV�RQH� WR�FDUU\�RXW� VLPXOWDQHRXVO\� UHDFWLRQV�ZKLFK�RWKHUZLVH�PXVW�EH�
FDUULHG�RXW�DV�FRQVHFXWLYH�VWHSV��,Q�SDUWLFXODU��WKLV�PHWKRGRORJ\�HQDEOHV�RQH�WR�SXW��LQ�RQH�
SRW�� UHDJHQWV�ZKLFK�DUH�XVXDOO\�GHVWUXFWLYH� WR�HDFK�RWKHU�� VXFK�DV� DFLGV� DQG�EDVHV�� DQG�\HW�
NHHS�WKHP�DFWLYH��,,,��:H�VKRZHG�WKDW�WKHVH�SRURXV�PDWHULDOV�FDQ�DFW�DV�VSRQJHV�IRU�PHGLFDO�
DSSOLFDWLRQV�DQG�IRU�WR[LF�ZDVWHV��,9��%\�GRSLQJ�WKHVH�JODVVHV�ZLWK�HQ]\PHV��PDWHULDOV�ZLWK�
QRYHO�ELRDFWLYH�SHUIRUPDQFHV�DUH�REWDLQHG��$QG�ILQDOO\��9��$�ZLGH�YDULHW\�RI�XVHIXO�FDWDO\WLF�
UHDFWLRQV�HPSOR\LQJ�HQWUDSSHG�RUJDQRPHWDOOLF�FRPSOH[HV�ZLOO�EH�SUHVHQWHG��HPSKDVL]LQJ�WKH�
XQLTXH�IHDWXUHV�WKDW�VRO�JHO�FDWDO\VWV�KDYH�RYHU�RWKHU�PHWKRGV�RI�LPPRELOL]DWLRQ���
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