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5HVHDUFK�3DSHU

5HJXODWRU\�HIIHFWV�RI�/DFWREDFLOOXV�SODQWDUXP�*01/��RQ�
KXPDQ�VNLQ�KHDOWK�E\�LPSURYLQJ�VNLQ�PLFURELRPH
:DQ�+XD�7VDL���&KLD�+VXDQ�&KRX���<LQJ�-X�&KLDQJ���&KLQJ�*RQJ�/LQ���&KH�+VLQ�/HH������

�� 5HVHDUFK�DQG�'HYHORSPHQW�'HSDUWPHQW��*HQ0RQW�%LRWHFK�,QFRUSRUDWLRQ��7DLQDQ��7DLZDQ
�� %DFKHORU�3URJUDP�LQ�&RVPHFHXWLFDO�DQG�%LRWHFK�LQGXVWU\��'HSDUWPHQW�RI�&RVPHWLF�6FLHQFH��&KLD�1DQ�8QLYHUVLW\�RI�3KDUPDF\ 	�6FLHQFH
�� 'HSDUWPHQW�RI�%LRORJLFDO�6FLHQFHV��1DWLRQDO�6XQ�<DW�VHQ�8QLYHUVLW\��.DRKVLXQJ��7DLZDQ
�� 'HSDUWPHQW�RI�0HGLFDO�5HVHDUFK��&KLQD�0HGLFDO�8QLYHUVLW\�+RVSLWDO��&KLQD�0HGLFDO�8QLYHUVLW\��7DLFKXQJ��7DLZDQ
�� 'HSDUWPHQW�RI�0HGLFDO�/DERUDWRU\�6FLHQFH�DQG�%LRWHFKQRORJ\��.DRKVLXQJ�0HGLFDO�8QLYHUVLW\��.DRKVLXQJ��7DLZDQ

&RUUHVSRQGLQJ�DXWKRU� 'U��&KH�+VLQ�/HH��'HSDUWPHQW�RI�%LRORJLFDO�6FLHQFHV��1DWLRQDO�6XQ�<DW�VHQ 8QLYHUVLW\��.DRKVLXQJ��7DLZDQ�����/LHQKDL�5G��.DRKVLXQJ�
�������7DLZDQ��(�PDLO��FKOHH#PDLO�QV\VX�HGX�WZ

��7KH�DXWKRU�V���7KLV�LV�DQ�RSHQ�DFFHVV�DUWLFOH�GLVWULEXWHG�XQGHU�WKH�WHUPV�RI�WKH�&UHDWLYH�&RPPRQV�$WWULEXWLRQ�/LFHQVH��KWWSV���FUHDWLYHFRPPRQV�RUJ�OLFHQVHV�E\��������
6HH�KWWS���LY\VSULQJ�FRP�WHUPV�IRU�IXOO�WHUPV�DQG�FRQGLWLRQV�
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$EVWUDFW

%DFWHULD�UHVSRQVH�WR�WKHLU�HQYLURQPHQW�E\�SURGXFLQJ�VRPH�FRPSRXQGV�ZKLFK�DUH�XVHG�LQ�FRVPHWLF�DQG�
SKDUPDFHXWLFDO�DSSOLFDWLRQV��6RPH�SURELRWLFV�FDQ�UHJXODWH�LPPXQH�UHVSRQVH�DQG�PRGXODWH�WKH�V\PSWRPV�
RI�VHYHUDO�GLVHDVHV��%DFWHULD�DIIHFW�VNLQ�UHVSRQVH�WR�VNLQ�FDUH�SURGXFWV��%DFWHULD�DUH�WKRXJKW�WR�SOD\�DQ�
LPSRUWDQW�UROH�LQ�DFQH�LQFLGHQFH��VNLQ�PRLVWXUH��DQG�QXWULHQW�PHWDEROLVP��EXW�RQO\�D�IHZ�VWXGLHV�KDYH�
IRFXVHG� RQ� WKH� H[WUDFWV� RI� /DFWREDFLOOXV SODQWDUXP� LQ� VNLQ� FDUH�� ,Q� WKLV� VWXG\�� ZH� LGHQWLILHG� WKDW� /�
SODQWDUXP�*01/� HQKDQFHG�FROODJHQ�V\QWKHVLV�DQG�WKH�JHQH�H[SUHVVLRQ�RI�VHULQH�SDOPLWR\OWUDQVIHUDVH�
VPDOO� VXEXQLW� $�� 0HDQZKLOH�� /� SODQWDUXP�*01/�� UHGXFHG� WKH� PHODQLQ� V\QWKHVLV�� WKH� ELRILOP� RI�
6WDSK\ORFRFFXV�DXUHXV��DQG�WKH�SUROLIHUDWLRQ�RI�&XWLEDFWHULXP�DFQHV� ,QIRUPDWLRQ�IURP�FOLQLFDO�REVHUYDWLRQ�
GXULQJ�WKH�RLQWPHQW�IRU�H[WHUQDO�IDFH�XVH�LQ�SHRSOH�GLVSOD\HG�WKDW�WKH�V\QGURPHV�RI�VNLQ�PRLVWXUH��VNLQ�
FRORU�� VSRWV�� ZULQNOHV�� 89� VSRWV�� DQG� SRUSK\ULQV� ZHUH� LPSURYHG�� 7KH� GLYHUVLILFDWLRQ� RI� KXPDQ� VNLQ�
PLFURELRPHV�ZDV�DIIHFWHG�E\�VPHDULQJ�WKH�IDFH�RI�YROXQWHHUV�ZLWK /��SODQWDUXP�*01/���8QGHUVWDQGLQJ�
WKH�SRWHQWLDO�PHFKDQLVPV�RI�WKH�DFWLRQ�RI�/��SODQWDUXP�*01/��LQ�GHUPDWRORJLF�FRQGLWLRQV�SURPRWHV�WKH�
GHYHORSPHQW�RI�FDUH�SURGXFWV�

.H\�ZRUGV��/DFWREDFLOOXV�SODQWDUXP�*01/���SURELRWLFV��VNLQ�FDUH��FDUH�SURGXFWV�

,QWURGXFWLRQ
6RPH� SURGXFWV� RI� EDFWHULD� ZLWK� DQWL�R[LGDWLYH�

DFWLYLW\�KDYH�EHHQ�VKRZ�WR�SOD\�DQ�LPSRUWDQW�UROH�LQ�
VNLQ� FDUH�� %DFWHULD� FDQ�SURGXFH� VRPH� FRPSRXQGV� LQ�
UHVSRQVH� WR� HQYLURQPHQWDO� VWUHVV�� 7KHVH� FRPSRXQGV�
RI�EDFWHULD�DUH�JHQHUDOO\�XVHG�LQ�PHGLFLQH��FRVPHWLFV��
HYHQ� LQ� VSRUWV� >�@�� 6RPH� SURELRWLFV� KDYH�
LPPXQRPRGXODWRU\� DFWLYLWLHV� DQG� PRGXODWH� WKH�
V\PSWRPV� RI� VHYHUDO� GLVHDVHV� >�@�� 3UHYLRXVO\�� WKH�
H[WUDFWV� RI�5KRGREDFWHU�VSKDHURLGHV� LQKLELWHG� LQGXFLEOH�
QLWULF�R[LGH� V\QWKDVH� H[SUHVVLRQ� LQ� DFWLYDWHG�
PDFURSKDJHV�� DQG� UHGXFHG� LQIODPPDWLRQ� LQ� FROLWLV�
PRGHO� >�@�� 7KH� SURELRWLFV� DUH� FRPSOHPHQWDU\� DQG�
DOWHUQDWLYH� PHGLFLQHV� DQG� LV� XVHG� IRU� SURPRWLQJ�
KHDOWK� >�@�� 6RPH� VSHFLILF� SURELRWLF� VWUDLQV�� LQFOXGLQJ�
%LILGREDFWHULXP�� 6DFFKDURP\FHV�� (QWHURFRFFXV�� %DFLOOXV��
DQG�/DFWREDFLOOXV�� KDYH�EHHQ�GHPRQVWUDWHG� IRU�KHDOWK�

EHQHILWV�>�@��5HFHQWO\��/DFWREDFLOOXV KDG�EHHQ�UHSRUWHG�
WR�DPHOLRUDWH�V\PSWRPV�RI�GLDEHWHV�LQ�KXPDQ�VWXGLHV�
>�@�� /DFWREDFLOOXV DOVR� UHGXFHG� QHXURSV\FKLDWULF�
GLVRUGHUV�� UHJXODWHG� EORRG� SUHVVXUH�� SURYLGHG�
SK\VLRORJLFDO�EHQHILWV��DQG�H[HUWHG�DQWL�LQIODPPDWRU\�
HIIHFWV� >�@��7KH�SLJPHQWDU\�GLVRUGHUV� DQG�PHODQRPD�
DUH� DEQRUPDO� PHODQRJHQHVLV� LV� D� IHDWXUH� RI� PDQ\�
KXPDQ�VNLQ�GLVHDVHV��7KH�ZULQNOHV��PHODVPD�DQG�DJH�
VSRWV� DUH� RIWHQ� REVHUYHG� LQ� VNLQ� OLJKWHUHUV� LQ�
(XURSHDQ��,Q�$VLD��WKH�FDUH�SURGXFWV�DUH�XVHG�WR�PDNH�
VNLQ�ZKLWHU�DQG�PRLVWXUH�>�@��6RPH�SURELRWLFV�LV�DEOH�
WR�VHUYH�DV�D�SRWHQWLDO�FDUH�SURGXFWV��3URELRWLFV�VXFK�
DV�ODFWREDFLOOXV�KDYH�EHHQ�GHPRQVWUDWHG�WR�PRGXODWRU�
VNLQ� V\PSWRPV� >�@�� /�� SODQWDUXP LV� HIIHFWLYH� IRU�
DOOHYLDWLQJ� DWRSLF� GHUPDWLWLV� V\PSWRPV� LQ� DGXOWV�
RZLQJ� WR� LWV� LPPXQRPRGXODWRU\� HIIHFWV� >�@�� /��
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,QWHUQDWLRQDO�3XEOLVKHU


