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0LFURFU\VWDOOLQH� FHOOXORVH� �0&&��� D� VXVWDLQDEOH� DQG� UHQHZDEOH� PDWHULDO�� KROGV� VLJQLILFDQW�
SRWHQWLDO�IRU�DGYDQFLQJ�JUHHQ�WHFKQRORJLHV�LQ�HQYLURQPHQWDO�HQJLQHHULQJ��7KLV�UHVHDUFK�IRFXVHV�
RQ� LPSURYLQJ� WKH�PHFKDQLFDO� SURSHUWLHV� RI� DFU\ORQLWULOH� EXWDGLHQH� VW\UHQH� �$%6�� SRO\PHU�
WKURXJK� WKH� GHYHORSPHQW� RI� $%6�0&&� FRPSRVLWHV�� ZKLFK� FDQ� RIIHU� PRUH� HFR�IULHQGO\�
DOWHUQDWLYHV� IRU� LQGXVWULDO� DSSOLFDWLRQV�� 7R� RYHUFRPH� 0&&¶V� LQKHUHQW� K\GURSKLOLFLW\� DQG�
HQKDQFH� LWV� FRPSDWLELOLW\� ZLWK� WKH� K\GURSKRELF�$%6�PDWUL[��0&&�ZDV� IXQFWLRQDOL]HG� YLD�
QDSKWKR\ODWLRQ��XVLQJ�DTXHRXV����1D2+�DQG�����XUHD�WR�IDFLOLWDWH�WKH�UHDFWLRQ��5HVXOWV�RI�
)RXULHU�WUDQVIRUP� LQIUDUHG� VSHFWURVFRS\� �)7,5�� DQG�89�YLVLEOH� VSHFWURSKRWRPHWU\� LQGLFDWH�
QDSKWKR\O�JURXS�IXQFWLRQDOL]DWLRQ� ZLWK NH\�)7,5�EDQGV�DW�������FPၱï��FDUERQ\O�VWUHWFKLQJ��
DQG� ������ FPၱï� �QDSKWKDOHQH�&�+� D[LDO� GHIRUPDWLRQ��� &RQWDFW� DQJOH�PHDVXUHPHQWV� IXUWKHU�
FRQILUP� D� UHGXFWLRQ� LQ� K\GURSKLOLFLW\� GXH� WR� WKH� QDSKWKR\O� JURXS� IXQFWLRQDOL]DWLRQ�� 7KH�
PRGLILHG�0&&�ZDV� LQFRUSRUDWHG� LQWR�$%6� XVLQJ�PHOW� EOHQGLQJ�� IROORZHG� E\� FRPSUHVVLRQ�
PROGLQJ�WR�FUHDWH�FRPSRVLWH�VKHHWV��6DPSOHV�ZLWK�YDU\LQJ�PRGLILHG�0&&�ORDGLQJV����������
DQG� ����ZHUH� SUHSDUHG� WR� HYDOXDWH� WKHLU�PHFKDQLFDO� SHUIRUPDQFH�� 6KRUH� '� KDUGQHVV� WHVWV�
VKRZHG� D VLJQLILFDQW� LPSURYHPHQW� LQ� KDUGQHVV� FRPSDUHG� WR� ERWK� SXUH� $%6� DQG� QRQ�
IXQFWLRQDOL]HG�0&&�FRPSRVLWHV��7KH����IXQFWLRQDOL]HG�0&&�FRPSRVLWH�H[KLELWHG�WKH�KLJKHVW�
KDUGQHVV��DWWULEXWHG�WR�HQKDQFHG�LQWHUIDFLDO�DGKHVLRQ�EHWZHHQ�0&&�DQG�$%6��GULYHQ�E\�ʌ�ʌ�
VWDFNLQJ�LQWHUDFWLRQV�EHWZHHQ�WKH�QDSKWKR\O�JURXSV�RI�PRGLILHG�0&&�DQG�WKH�VW\UHQH�XQLWV�LQ�
$%6�� 7KLV� UHVHDUFK� GHPRQVWUDWHV� WKDW� IXQFWLRQDOL]HG� 0&&� FDQ� VLJQLILFDQWO\� HQKDQFH� WKH�
SHUIRUPDQFH� RI� $%6� FRPSRVLWHV�� SUHVHQWLQJ� D� VXVWDLQDEOH� DOWHUQDWLYH� IRU� VHFWRUV� VXFK� DV�
DXWRPRWLYH� DQG� FRQVWUXFWLRQ�� )URP� DQ� HQYLURQPHQWDO� HQJLQHHULQJ� SHUVSHFWLYH�� WKHVH�
FRPSRVLWHV� UHGXFH� UHOLDQFH� RQ� QRQ�UHQHZDEOH� UHVRXUFHV�� VXSSRUW� WKH� GHYHORSPHQW� RI� JUHHQ�
PDWHULDOV�� DQG� KDYH� WKH� SRWHQWLDO� WR� PLQLPL]H� WKH� HQYLURQPHQWDO� LPSDFW� RI� LQGXVWULDO�
PDQXIDFWXULQJ� SURFHVVHV�� )XWXUH� ZRUN� ZLOO� H[SORUH� DGGLWLRQDO� PHFKDQLFDO� SURSHUWLHV��
HQYLURQPHQWDO�LPSDFW�DVVHVVPHQWV��DQG�VFDODELOLW\�IRU�EURDGHU�LQGXVWULDO�DGRSWLRQ�
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