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0HOGUXP¶V� DFLG� KDV� EHHQ� WKH� VXEMHFW� RI� UHFHQW�WKHRUHWLFDO�VWXGLHV�>���@�
6<17+(6,6�2)�.(7(1,0,1(6$�VLPSOH�RQH�SRW�SUHSDUDWLRQ�RI�VWDEOH�NHWHQLPLQHV�XVLQJ�DON\O LVRF\DQLGHV�� DQG�GLDON\O�DFHW\OHQHGLFDUER[\ODWHV��LQ� WKH� SUHVHQFH� RI� ������WULPHWK\O�����GLR[DQH�����GLRQH��PHWK\O� 0HOGUXP¶V� DFLG�� ���� DV� D� SURWRQ� VRXUFH� ��QXFOHRSKLOH��KDV�EHHQ� UHSRUWHG� >�@��7KLV� WKUHH�FRPSRQHQW�FRQGHQVDWLRQ� UHDFWLRQ� SURGXFHV� VWDEOH� NHWHQLPLQHV� � LQ�IDLU\ JRRG�\LHOGV��6FKHPH����

6FKHPH��
7KH� VS��K\EULGL]HG� FDUERQ� DWRP� RI� WKH� NHWHQLPLQH�UHVLGXH�LQ�� DSSHDUV�DW�G  �����������SSP��DV�D�UHVXOW�RI�VWURQJ� HOHFWURQ� GHORFDOL]DWLRQ�� 7KHVH� FRPSRXQGV� VKRZ�VWURQJ�DEVRUSWLRQ�EDQGV�DW�DERXW�����������FP�� IRU�WKH�& & 1�PRLHWLHV�0HFKDQLVWLFDOO\�� LW� LV� FRQFHLYDEOH� WKDW� WKH� UHDFWLRQ�LQYROYHV� WKH� LQLWLDO� IRUPDWLRQ� RI� D� ���� ]ZLWWHULRQLF�LQWHUPHGLDWH � EHWZHHQ�WKH�DON\O LVRF\DQLGH�DQG�GLDON\O�DFHW\OHQHGLFDUER[\ODWH�>��@��3URWRQDWLRQ�RI�� E\�PHWK\O�0HOGUXP¶V� DFLG� DQG� VXEVHTXHQW� DWWDFN� RI� WKH� UHVXOWLQJ�QXFOHRSKLOH� JHQHUDWHG� WR� WKH� SRVLWLYHO\� FKDUJHG� LRQ� �DIIRUGHG�NHWHQLPLQH�� �6FKHPH����
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6FKHPH��
6LQFH�WKH�UHDFWLRQ�ZRUNV�ZHOO�ZLWK�WHUW�EXW\O�DOFRKRO�DV� WKH�DOFRKRO�FRPSRQHQW�� WKH�SURSRVHG�DGGLWLRQ� WR� WKH�YLQ\ORJRXV FDUERQDWH��� LQ�SDWKZD\�$�LV�H[SHFWHG�WR�EH�VORZ�� 7KH� ORVV� RI� DFHWRQH� IURP� �� ILUVW� DQG� WKHQ�VXEVHTXHQW� DGGLWLRQ� RI� 5¶2+� WR� WKH� VR�IRUPHG� NHWHQH�KDV� EHHQ� VXJJHVWHG� DV� WKH� SUHIHUUHG� PHFKDQLVP� �VHH�SDWKZD\�%�LQ�6FKHPH����

6<17+(6,6� 2)� $0,'2(67(56� $1'�3<552/,',1�����',21(6$ON\OLGHQH�0HOGUXP¶V�DFLGV�DUH�UHDGLO\�DFFHVVLEOH�IURP�0HOGUXP¶V� DFLG DQG� FDUERQ\O� FRPSRXQGV� �NHWRQHV� DQG�DOGHK\GHV�� LQ� D� UHODWLYHO\� ODUJH� VFDOH� >��@�� 7KHVH�FRPSRXQGV� KDYH� EHHQ� UHSRUWHG� WR� EH� UHDVRQDEO\� JRRG�0LFKDHO� DFFHSWRUV� >���� ��@�� DV� ZHOO� DV� KLJKO\� UHDFWLYH�GLHQRSKLOHV� LQ� 'LHOV�$OGHU� UHDFWLRQV� >��@�� +RZHYHU��V\QWKHWLF� DSSOLFDWLRQV� RI� WKHVH� 0HOGUXP¶V� DFLG�GHULYDWLYHV�KDYH�UHFHLYHG�OLWWOH�DWWHQWLRQ�
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$OFRKROV$� VLPSOH� RQH� IODVN� V\QWKHVLV� RI� KLJKO\�IXQFWLRQDOL]HG�DPLGRHVWHU� �� DQG� VXEVWLWXWHG� S\UUROLGLQH� ��� KDV� EHHQ�UHSRUWHG�>��@��7KH�UHDFWLRQ�RI�HTXLPRODU�DPRXQWV�RI�WHUW�EXW\O� LVRF\DQLGH� ZLWK� LVRSURS\OLGHQH� 0HOGUXP¶V� DFLG����� LQ� WKH� SUHVHQFH� RI� YDULRXV� DOFRKROV� LQ�GLFKORURPHWKDQH�DW�URRP�WHPSHUDWXUH�DIIRUGHG�GLDON\O������WHUW�EXW\OFDUEDPR\O���PHWK\O�HWK\O��PDORQDWHV��� DQG�DON\O� ��WHUW�EXW\O�����GLPHWK\O�����GLR[R�S\UUROLGLQH���FDUER[\ODWH��� LQ�DQ�RYHUDOO�\LHOG�RI����������6FKHPH�����,Q� WKH� SUHVHQFH� RI� H[FHVV� ��� HTXLYDOHQWV�� DOFRKRO�� WKH�DPLGRGLHVWHU��� ZDV�WKH�PDMRU�SURGXFW��6FKHPH����
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7KH���1�105�VSHFWUXP�RI����H[KLELWHG�WZR�VLJQDOV�DW�DERXW�G  �����DQG�����SSP��GRZQILHOG�IURP�H[WHUQDO�OLTXLG� DPPRQLD�� ZKLFK� LV� DVVLJQHG� WR� WKH� DPLGR� DQG�LPLGR�QLWURJHQ�DWRP��UHVSHFWLYHO\�>������@�

$&</$7,21�2)�3<552/(�$1'�,1'2/(7KH� UHDFWLRQ� RI� DON\O� LVRF\DQLGHV� ZLWK� LVRSURS\OLGHQH�0HOGUXP¶V�DFLG��� LQ�WKH�SUHVHQFH�RI�S\UUROH�RU�LQGROH�LQ� &+�&O� DW� URRP� WHPSHUDWXUH� OHDGV� WR� ��DON\O�����GLPHWK\O�����+�S\UUROH���FDUERQ\O��S\UUROLGLQH�����GLRQHV� ����� RU� ��DON\O�����+�LQGROH���FDUERQ\O������GLPHWK\O�S\UUROLGLQH�����GLRQHV� ����� >��@��7KH� UHDFWLRQ�RI�DON\O� LVRF\DQLGHV�ZLWK��� LQ� WKH�SUHVHQFH�RI�S\UUROH�SURFHHGHG� DW� URRP� WHPSHUDWXUH� LQ� &+�&O� DQG� ZDV�FRPSOHWH�ZLWKLQ����KRXUV��7KH��+�105�DQG���&�105�VSHFWUD� RI� WKH� FUXGH� SURGXFWV� FOHDUO\� VKRZHG� WKH�IRUPDWLRQ�RI��� �6FKHPH�����
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6FKHPH���7KH� SODXVLEOH� ZD\� RI� IRUPDWLRQ� RI� WKH� SURGXFW� LV�SURSRVHG� LQ� 6FKHPH� ���� 7KH� UHDFWLRQ� VWDUWV� IURP� >���@�F\FORDGGLWLRQ� RI� WKH� LVRF\DQLGH� WR� WKH� HOHFWURQ�GHILFLHQW�KHWHURGLHQH�PRLHW\�RI� LVRSURS\OLGHQH�0HOGUXP¶V�DFLG�WR�IRUP� LQWHUPHGLDWH� LPLQRODFWRQH� ��� 7KHQ� FRQMXJDWH�DGGLWLRQ�RI�S\UUROH� WR� WKH�HQRQH�PRLHW\�RI����� UHVXOWV� LQ�RSHQLQJ� RI� WKH� ILYH�PHPEHUHG� ULQJ� � WR� IRUP� DPLGH� ���WKDW�HOLPLQDWHV�DFHWRQH�WR�IRUP�NHWHQH��� E\�HOHFWURF\FOLF�ULQJ� RSHQLQJ� RI� 2�DON\ODWHG� 0HOGUXP¶V� DFLGV�� 5LQJ�FORVXUH�RI�WKH�NHWHQH�OHDGV�WR�WKH�SURGXFW����
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6FKHPH���

6LPLODU� UHDFWLRQ� FRQGLWLRQV�� GHVFULEHG� DERYH�� ZHUH�HPSOR\HG� IRU� LQGROH� ���D� DQG� ��PHWK\OLQGROH� ���E���7KXV� WKH� UHDFWLRQ� RI� DON\O� LVRF\DQLGHV ZLWK�LVRSURS\OLGHQH�0HOGUXP¶V� DFLG� LQ� WKH� SUHVHQFH� RI���DRU���E DW� URRP�WHPSHUDWXUH� LQ�&+�&O� OHDGV� WR��� �VHH��6FKHPH�����>��@�
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6FKHPH���
6<17+(6,6�2)�',,21,&�&203281'6
����'LLRQLF�&RPSRXQGV0HOGUXP¶V� DFLG� KDV� EHHQ� HPSOR\HG� DV� &+�DFLG� LQ�SUHSDUDWLRQ�RI�QRYHO�����GLLRQLF�SKRVSKRUXV�FRPSRXQGV�GHULYHG� IURP� DON\O� SURSLRODWHV� >��@� RU� GLDON\O�DFHW\OHQHGLFDUER[\ODWHV� >���� ��@�� � � 7KH� UHDFWLYH� ����LQWHUPHGLDWH�SURGXFHG�LQ�WKH�UHDFWLRQ�EHWZHHQ�3K�3�DQG�DON\O�SURSLRODWHV�RU�GLDON\O�DFHW\OHQHGLFDUER[\ODWHV ZDV�WUDSSHG�E\�0HOGUXP¶V�DFLG�WR�SURGXFH��� �;� �+��RU����;� �&2�5���6FKHPH�����
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6FKHPH���

6LPLODUO\�� VWDEOH�����GLLRQLF�S\ULGLQLXP�EHWDLQHV ��KDYH� EHHQ� UHSRUWHG� >��@� WKURXJK� WKH� UHDFWLRQ� RI�0HOGUXP¶V�DFLG�ZLWK�GLDON\O�DFHW\OHQHGLFDUER[\ODWHV�LQ�WKH�SUHVHQFH�RI�S\ULGLQH��6FKHPH�����
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��6FKHPH���
����'LLRQLF�&RPSRXQGV7KH� UHDFWLYH� ���� LQWHUPHGLDWH� SURGXFHG� LQ� WKH� UHDFWLRQ�EHWZHHQ� WULSKHQ\OSKRVSKLQH� DQG� DON\O� SURSLRODWHV RU�

HWK\Q\O� SKHQ\O� NHWRQH� ZDV� WUDSSHG� E\� LVRSURS\OLGHQH�0HOGUXP¶V� DFLG� WR� SURGXFH� DON\O� ���LVRSURS\OLGHQHPDORQDWH ��� \O ��� \OLG� ��� PHWK\O ���WULSKHQ\OSKRVSKRQLRPHWK\OLGHQH�EXWDQRDWHV� ����� 5�  �2�$ON\O�� RU� ���LVRSURS\OLGHQHPDORQDWH���\O���\OLG����PHWK\O ��� WULSKHQ\OSKRVSKRQLRPHWK\OLGHQH � EXWDQRQH������ 5�  �0H�� LQ� ������� \LHOG� >��@�� 7KHVH� ����GLLRQLF�SKRVSKRUXV�EHWDLQHV� H[LVW� DV� �=�� JHRPHWULFDO� LVRPHU� LQ�&'&O� VROXWLRQ��6FKHPH�����
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6FKHPH���

&RPSRXQG� �� DSSDUHQWO\� UHVXOWV� IURP� WKH� LQLWLDO�DGGLWLRQ�RI�WULSKHQ\OSKRVSKLQH�WR�WKH�DFHW\OHQLF�V\VWHP�DQG� VXEVHTXHQW� DWWDFN� RI� WKH� UHDFWLYH� ]ZLWWHULRQLF�LQWHUPHGLDWH� �� WR� LVRSURS\OLGHQH� 0HOGUXP¶V� DFLG�OHDGLQJ�WR�����GLLRQLF�FRPSRXQG�����6FKHPH�����

&+ & &523K�3
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6FKHPH���
6800$5<'XULQJ� WKH� ODVW� GHFDGH��0HOGUXP
V� DFLG� KDV� EHHQ�ZLGHO\�XVHG� LQ�RUJDQLF� V\QWKHVLV��$SSOLFDWLRQ�RI�0HOGUXP
V� DFLG�GHULYDWLYHV�� VXFK� DV� LVRSURS\OLGHQH� 0HOGUXP
V� DFLG� LQ�SUHSDUDWLRQ�RI�DPLGRHVWHUV�� WULDPLGHV��DQG�GLLRQLF�RUJDQLF�FRPSRXQGV��KDYH�QRW�EHHQ�GRFXPHQWHG�LQ�WKH�FKHPLVWU\�RI�DF\FOLF�PDORQDWHV�� ,W� LV� KRSHG� WKDW� WKLV� EULHI� UHYLHZ�ZLOO�VWLPXODWH�PRUH�LQWHUHVW�LQ�WKH�GHYHORSPHQW�RI�H[LVWLQJ�DQG�QHZ� DSSOLFDWLRQV� RI�0HOGUXP
� DFLG� DQG� LWV� GHULYDWLYHV� LQ�RUJDQLF�V\QWKHVLV�
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