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63((�0RQRJUDI���©*XLGHOLQHV�)RU�7KH�3UDFWLFDO�
(YDOXDWLRQ� RI� 8QGHYHORSHG� 5HVHUYHV� LQ� 5HVRXUFH�

3OD\Vª� �����

7KH�6WUXFWXUDO�)HDWXUHV�DQG�2LO�3RWHQWLDO�RI�'RPDQLN�
6HGLPHQWV�ZLWKLQ�0XNKDQRYR�(URNKRYVNL\�'RZQIROG
(�1��6REROHYD
)6%,�$OO�5XVVLDQ�5HVHDUFK�*HRORJLFDO�2LO�,QVWLWXWH
�� (QWX]LDVWRY�6KRVVH� 0RVFRZ��5XVVLD

5HFHQWO\� GRPDQLN� SURGXFWLYH� VHGLPHQWV� RI� 0XNKDQRYR�(URNKRYVNL\� GRZQIROG� KDYH� EHFRPH� WKH� REMHFW� IRU�
VHDUFKLQJ� RI� XQFRQYHQWLRQDO� K\GURFDUERQ� UHVHUYRLUV�� 7KH� PDLQ� VWDJHV� RI� WKH� IRUPDWLRQ� RI� WKH� 0XNKDQRYR�
(URNKRYVN\�GRZQIROG�DUH�FRQVLGHUHG��7KH�VWUXFWXUDO�VW\OH�DQG�RLO�SRWHQWLDO�RI�WKHVH�VHGLPHQWV�DUH�VKRZQ�RQ�WKH�
H[DPSOH�RI�7URLWVN�ILHOG�DQG�VXUURXQGLQJ�OLFHQVH�DUHDV�
.H\�ZRUGV��GRPDQLN�VHGLPHQWV��0XNKDQRYR�(URNKRYVNL\�GRZQIROG� XQFRQYHQWLRQDO�UHVHUYRLUV� FRQWLQXRXV�RLO�

SRROV�

5HIHUHQFHV

%D]KHQRYD�7�.��HW�DO� ������6LVWHPDWLND�L�NODVVL�
ILNDFL\D� RVDGRFKQ\NK� SRURG� L� LNK� DQDORJRY� >6\V�
WHPDWLFV�DQG�FODVVLILFDWLRQ�RI�VHGLPHQWDU\�URFNV�DQG�
WKHLU�DQDORJXHV@��1HGUD��63E� SS���������� �LQ�5XV�
VLDQ�

9DUODPRY� $�,��� 3HWHUVLOLH� 9�,��� 3RURVNXQ� 9�,��
)RUWXQDWRYD� 1�.�� .RPDU� 1�9��� 6KYHF�7HKQHKWD�
*XULM $�*� ������ 9UHPHQQLH� PHWRGLFKHVNLH� UHN�
RPHQGDWVLL� SR� SRGVFKHWX� ]DSDVRY� QHIWL� Y� GRPDQL�
NRY\NK� SURGXNWLYQ\NK� RWORMHQL\DNK� >7HPSRUDU\�
PHWKRGRORJ\�UHFRPPHQGDWLRQV�RI�RLO�UHVHUYHV�FDOFX�
ODWLRQ� LQ�GRPDQLN SURGXFWLYH�VHGLPHQWV@� 1HGURSRO�
]RYDQLH� ������������LQ�5XVVLDQ�

0LUFKLQN� 0�)��� +DFKDWU\DQ� 5�2�� HW� DO� ������
7HNWRQLND� L� ]RQ\ QHIWHJD]RQDNRSOHQL\D� .DPVNR�
.LQHOVNR\�VLVWHP\ SURJLERY�>7HFWRQLFV�DQG�]RQHV�RI�
RLO�DQG�JDV�DFFXPXODWLRQ�RI�WKH�.DPVNR�.LQHOVND\D�
V\VWHP� RI� GHHSV@��1DXND��0RVNYD�� S� ���� �LQ�5XV�
VLDQ�

8OPLVKHN�*�)���6KDORPH\HQNR�$�9���+ROWRQ�-�(���
'DNKQRYD� 0�9� ������ 1HWUDGLWVLRQQ\H� UH]HUYXDU\�
QHIWL�Y�GRPDQLNRYR\ WROVKFKH�2UHQEXUJVNR\ REODVWL�
>8QFRQYHQWLRQDO� RLO� UHVHUYRLUV� LQ� WKH� GRPDQLN� IRU�
PDWLRQ RI� WKH� 2UHQEXUJ� UHJLRQ@�� *HRORJL\D� QHIWL� L�
JD]D����������LQ�5XVVLDQ�

*XLGHOLQHV IRU� WKH� SUDFWLFDO� HYDOXDWLRQ�RI� XQGH�
YHORSHG�UHVHUYHV�LQ�UHVRXUFH�SOD\V��63((�0RQRJUDI�
�������


