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$ ZKLWH�VHPL�VROLG FUHDP�ZLWK D�VPRRWK�WH[WXUH

�� &/,1,&$/ 3$57,&8/$56

��� 7KHUDSHXWLF LQGLFDWLRQV

)RU WKH�WUHDWPHQW�RI�

L� $OO GHUPDWRP\FRVHV GXH WR�PRXOGV DQG RWKHU IXQJL �H�J� 7ULFKRSK\WRQ VSHFLHV�

LL� $OO� GHUPDWRP\FRVHV� GXH� WR� \HDVWV� �&DQGLGD� VSHFLHV��� 7KHVH� LQFOXGH� ULQJZRUP�

�WLQHD� LQIHFWLRQV �H�J� DWKOHWH
V IRRW�� SDURQ\FKLD� SLW\ULDVLV�YHUVLFRORU� HU\WKUDVPD DQG�

LQWHUWULJR�

LLL� 6NLQ GLVHDVHV VKRZLQJ VHFRQGDU\ LQIHFWLRQ ZLWK WKHVH�IXQJL�

LY� &DQGLGDO�QDSS\�UDVK� YXOYLWLV�DQG EDODQLWLV�

��� 3RVRORJ\�DQG�PHWKRG�RI�DGPLQLVWUDWLRQ

3RVRORJ\

7KHUH LV QR VHSDUDWH GRVDJH VFKHGXOH IRU WKH \RXQJ RU HOGHUO\��

0HWKRG�RI�DGPLQLVWUDWLRQ

7KH�FUHDP�VKRXOG�EH�DSSOLHG�WKLQO\�DQG�HYHQO\�WR�WKH�DIIHFWHG�DUHD���± ��WLPHV�GDLO\�

DQG�UXEEHG�LQ�JHQWO\��$�VWULS�RI�FUHDP��ò�FP�ORQJ��LV�HQRXJK�WR�WUHDW�DQ�DUHD�RI�DERXW�

WKH�VL]H�RI�WKH�KDQG�



,I WKH IHHW DUH LQIHFWHG� WKH\ VKRXOG EH WKRURXJKO\ ZDVKHG DQG GULHG� HVSHFLDOO\

EHWZHHQ�WKH�WRHV��EHIRUH�DSSO\LQJ�WKH�FUHDP�

7UHDWPHQW�VKRXOG�EH�FRQWLQXHG�IRU�DW�OHDVW�RQH�PRQWK�IRU�GHUPDWRSK\WH�LQIHFWLRQV��RU�

IRU�DW�OHDVW�WZR�ZHHNV�IRU�FDQGLGD�LQIHFWLRQV�

��� &RQWUDLQGLFDWLRQV�

+\SHUVHQVLWLYLW\ WR WKH DFWLYH VXEVWDQFH RU WR DQ\ RI WKH H[FLSLHQWV�

'R�QRW�XVH�WKH�FUHDP�WR�WUHDW�QDLO�RU�VFDOS�LQIHFWLRQV�

��� 6SHFLDO ZDUQLQJV�DQG�SUHFDXWLRQV�IRU�XVH�

7KLV�SURGXFW�FRQWDLQV�FHWRVWHDU\O�DOFRKRO��ZKLFK�PD\�FDXVH�ORFDO�VNLQ�UHDFWLRQV��H�J��

FRQWDFW�GHUPDWLWLV���7KH�FUHDP�DOVR�FRQWDLQV�EHQ]\O�DOFRKRO�ZKLFK�PD\�FDXVH�DOOHUJLF�

UHDFWLRQV�DQG�PLOG�ORFDO�LUULWDWLRQ�

,QVWUXFW�SDWLHQWV�QRW�WR�VPRNH�RU�JR�QHDU�QDNHG�IODPHV�� ULVN�RI�VHYHUH�EXUQV��)DEULF�

�FORWKLQJ��EHGGLQJ��GUHVVLQJV�HWF��WKDW�KDV�EHHQ�LQ�FRQWDFW�ZLWK�WKLV�SURGXFW�EXUQV PRUH�

HDVLO\�DQG�LV�D�VHULRXV�ILUH�KD]DUG��:DVKLQJ�FORWKLQJ�DQG�EHGGLQJ�PD\�UHGXFH�SURGXFW�

EXLOG�XS�EXW�QRW�WRWDOO\�UHPRYH�LW�

��� ,QWHUDFWLRQ�ZLWK�RWKHU�PHGLFLQDO�SURGXFWV�DQG�RWKHU�IRUPV�RI�LQWHUDFWLRQ�

/DERUDWRU\ WHVWV KDYH VXJJHVWHG WKDW� ZKHQ XVHG WRJHWKHU� WKLV SURGXFW PD\ FDXVH�

GDPDJH WR ODWH[ FRQWUDFHSWLYHV� &RQVHTXHQWO\ WKH HIIHFWLYHQHVV�RI VXFK FRQWUDFHSWLYHV�

PD\�EH�UHGXFHG��3DWLHQWV�VKRXOG�EH�DGYLVHG�WR�XVH�DOWHUQDWLYH�SUHFDXWLRQV�IRU�DW�OHDVW�

ILYH�GD\V�DIWHU�XVLQJ�WKLV�SURGXFW�

��� 3UHJQDQF\�DQG�ODFWDWLRQ

3UHJQDQF\�

7KHUH� LV� D� OLPLWHG�DPRXQW�RI�GDWD� IURP� WKH�XVH�RI�FORWULPD]ROH� LQ�SUHJQDQW�ZRPHQ��

$QLPDO�VWXGLHV�ZLWK�FORWULPD]ROH�KDYH�VKRZQ�UHSURGXFWLYH�WR[LFLW\�DW�KLJK�RUDO�GRVHV�

�VHH� VHFWLRQ� ������ $W� WKH� ORZ� V\VWHPLF� H[SRVXUHV� RI� FORWULPD]ROH� IROORZLQJ� WRSLFDO�

WUHDWPHQW�� KDUPIXO� HIIHFWV� ZLWK� UHVSHFW� WR� UHSURGXFWLYH� WR[LFLW\� DUH� QRW� SUHGLFWHG��

&ORWULPD]ROH� FDQ� EH� XVHG� GXULQJ� SUHJQDQF\� EXW� RQO\� XQGHU� WKH� VXSHUYLVLRQ� RI� D�

SK\VLFLDQ�RU�PLGZLIH�



/DFWDWLRQ�

7KHUH�DUH�QR�GDWD�RQ�WKH�H[FUHWLRQ�RI�FORWULPD]ROH�LQWR�KXPDQ�PLON��+RZHYHU��V\VWHPLF�

DEVRUSWLRQ LV�PLQLPDO�DIWHU DGPLQLVWUDWLRQ�DQG�LV�XQOLNHO\�WR�OHDG�WR�V\VWHPLF�HIIHFWV��

&ORWULPD]ROH�PD\�EH�XVHG�GXULQJ�ODFWDWLRQ�

)HUWLOLW\�

1R KXPDQ VWXGLHV RI WKH HIIHFWV RI FORWULPD]ROH RQ IHUWLOLW\ KDYH EHHQ SHUIRUPHG��

KRZHYHU��DQLPDO�VWXGLHV KDYH�QRW�GHPRQVWUDWHG�DQ\�HIIHFWV�RI�WKH�GUXJ�RQ�IHUWLOLW\�

��� (IIHFWV RQ�DELOLW\�WR GULYH�DQG�XVH�PDFKLQHV

&ORWULPD]ROH FUHDP KDV QR RU QHJOLJLEOH LQIOXHQFH RQ WKH DELOLW\ WR GULYH RU XVH�

PDFKLQHV

��� 8QGHVLUDEOH HIIHFWV

$V WKH OLVWHG XQGHVLUDEOH HIIHFWV DUH EDVHG RQ VSRQWDQHRXV UHSRUWV� DVVLJQLQJ DQ

DFFXUDWH�IUHTXHQF\�RI�RFFXUUHQFH�IRU�HDFK�LV�QRW�SRVVLEOH�

,PPXQH V\VWHP GLVRUGHUV� DQDSK\ODFWLF UHDFWLRQ� DQJLRHGHPD� K\SHUVHQVLWLYLW\��

9DVFXODU�GLVRUGHUV��V\QFRSH��K\SRWHQVLRQ�

5HVSLUDWRU\� WKRUDFLF DQG PHGLDVWLQDO GLVRUGHUV� G\VSQRHD�

6NLQ� DQG� VXEFXWDQHRXV� WLVVXH� GLVRUGHUV�� EOLVWHUV�� GHUPDWLWLV� FRQWDFW�� HU\WKHPD��

SDUDVWKHVLD��VNLQ�H[IROLDWLRQ��SUXULWXV�� UDVK��XUWLFDULD��VWLQJLQJ�VNLQ�EXUQLQJ�VHQVDWLRQ�

VNLQ�

*HQHUDO� GLVRUGHUV� DQG� DGPLQLVWUDWLRQ� VLWH� FRQGLWLRQV�� DSSOLFDWLRQ� VLWH� LUULWDWLRQ��

DSSOLFDWLRQ�VLWH�UHDFWLRQ��RHGHPD��SDLQ�

5HSRUWLQJ RI VXVSHFWHG DGYHUVH�UHDFWLRQV

5HSRUWLQJ�VXVSHFWHG�DGYHUVH�UHDFWLRQV�DIWHU�DXWKRULVDWLRQ�RI�WKH�PHGLFLQDO�SURGXFW�LV�

LPSRUWDQW��,W�DOORZV�FRQWLQXHG�PRQLWRULQJ�RI�WKH�EHQHILW�ULVN�EDODQFH�RI�WKH�PHGLFLQDO�

SURGXFW��+HDOWKFDUH�SURIHVVLRQDOV�DUH�DVNHG�WR�UHSRUW�DQ\�VXVSHFWHG�DGYHUVH�UHDFWLRQV�

YLD�WKH�<HOORZ�&DUG�6FKHPH�DW��ZZZ�PKUD�JRY�XN�\HOORZFDUG RU�VHDUFK�IRU�0+5$�

<HOORZ�&DUG�LQ�WKH�*RRJOH�3OD\�RU�$SSOH�$SS�6WRUH�



��� 2YHUGRVH

1R�ULVN�RI�DFXWH�LQWR[LFDWLRQ�LV�VHHQ�DV�LW�LV�XQOLNHO\�WR�RFFXU�IROORZLQJ�D�VLQJOH GHUPDO�
DSSOLFDWLRQ�RI�DQ�RYHUGRVH��DSSOLFDWLRQ�RYHU�D�ODUJH�DUHD�XQGHU�FRQGLWLRQV�IDYRXUDEOH�WR�
DEVRUSWLRQ��RU�LQDGYHUWHQW�RUDO�LQJHVWLRQ��7KHUH�LV�QR�VSHFLILF�DQWLGRWH�
+RZHYHU�� LQ� WKH�HYHQW�RI�DFFLGHQWDO�RUDO� LQJHVWLRQ�� URXWLQH�PHDVXUHV� VXFK�DV�JDVWULF�
ODYDJH�VKRXOG�EH�SHUIRUPHG�RQO\� LI�FOLQLFDO�V\PSWRPV�RI�RYHUGRVH�EHFRPH�DSSDUHQW�
�H�J��GL]]LQHVV��QDXVHD�RU�YRPLWLQJ���*DVWULF�ODYDJH�VKRXOG�EH�FDUULHG�RXW�RQO\�LI� WKH�
DLUZD\�FDQ�EH�SURWHFWHG�DGHTXDWHO\�

�� 3KDUPDFRORJLFDO�SURSHUWLHV

��� 3KDUPDFRG\QDPLF SURSHUWLHV

3KDUPDFRWKHUDSHXWLF� JURXS�� $QWLIXQJDOV� IRU� WRSLFDO� XVH� ± LPLGD]ROH� DQG� WULD]ROH�

GHULYDWLYHV

$7& FRGH��'��$�&��

0HFKDQLVP RI�$FWLRQ

&ORWULPD]ROH� DFWV� DJDLQVW� IXQJL� E\� LQKLELWLQJ� HUJRVWHURO� V\QWKHVLV�� ,QKLELWLRQ� RI�

HUJRVWHURO�V\QWKHVLV� OHDGV�WR�VWUXFWXUDO�DQG�IXQFWLRQDO� LPSDLUPHQW�RI�WKH�F\WRSODVPLF�

PHPEUDQH�

3KDUPDFRG\QDPLF (IIHFWV

&ORWULPD]ROH�KDV�D�EURDG�DQWLP\FRWLF�VSHFWUXP�RI�DFWLRQ�LQ�YLWUR�DQG�LQ�YLYR��ZKLFK�

LQFOXGHV�GHUPDWRSK\WHV��\HDVWV��PRXOGV��HWF��8QGHU�DSSURSULDWH�WHVW�FRQGLWLRQV��WKH�0,&�

YDOXHV�IRU�WKHVH�W\SHV�RI�IXQJL�DUH�LQ�WKH�UHJLRQ�RI�OHVV�WKDQ������������J�PO�VXEVWUDWH�

7KH PRGH RI DFWLRQ RI FORWULPD]ROH LV SULPDULO\ IXQJLVWDWLF RU IXQJLFLGDO GHSHQGLQJ RQ�

WKH�FRQFHQWUDWLRQ�RI�FORWULPD]ROH�DW�WKH�VLWH�RI�LQIHFWLRQ��,Q�YLWUR�DFWLYLW\�LV�OLPLWHG�WR�

SUROLIHUDWLQJ�IXQJDO�HOHPHQWV��IXQJDO�VSRUHV�DUH�RQO\�VOLJKWO\�VHQVLWLYH�

,Q� DGGLWLRQ� WR� LWV� DQWLP\FRWLF� DFWLRQ�� FORWULPD]ROH� DOVR� DFWV� RQ� JUDP�SRVLWLYH�

PLFURRUJDQLVPV� �6WUHSWRFRFFL� �� 6WDSK\ORFRFFL� �� *DUGQHUHOOD� YDJLQDOLV��� DQG� JUDP�

QHJDWLYH�PLFURRUJDQLVPV��%DFWHURLGHV��

,Q�YLWUR�FORWULPD]ROH� LQKLELWV� WKH�PXOWLSOLFDWLRQ�RI�&RU\QHEDFWHULD�DQG�JUDP�SRVLWLYH�

FRFFL�� ZLWK�WKH�H[FHSWLRQ�RI�(QWHURFRFFL�� LQ�FRQFHQWUDWLRQV�RI���������J�PO VXEVWUDWH�



3ULPDULO\�UHVLVWDQW�YDULDQWV�RI�VHQVLWLYH�IXQJDO�VSHFLHV�DUH�YHU\�UDUH��WKH�GHYHORSPHQW�

RI�VHFRQGDU\�UHVLVWDQFH�E\�VHQVLWLYH�IXQJL�KDV�VR�IDU�RQO\�EHHQ�REVHUYHG�LQ�YHU\�LVRODWHG�

FDVHV�XQGHU�WKHUDSHXWLF�FRQGLWLRQV�

��� 3KDUPDFRNLQHWLF�SURSHUWLHV

3KDUPDFRNLQHWLF�LQYHVWLJDWLRQV�DIWHU�GHUPDO�DSSOLFDWLRQ�KDYH�VKRZQ�WKDW�FORWULPD]ROH�

LV�PLQLPDOO\�DEVRUEHG�IURP�WKH�LQWDFW�RU�LQIODPHG�VNLQ�LQWR�WKH�KXPDQ�EORRG�FLUFXODWLRQ��

7KH�UHVXOWLQJ�SHDN�VHUXP�FRQFHQWUDWLRQV�RI�FORWULPD]ROH�ZHUH�EHORZ�WKH�GHWHFWLRQ�OLPLW�

RI�������PFJ�PO��VXJJHVWLQJ�WKDW�FORWULPD]ROH�DSSOLHG�WRSLFDOO\�LV�XQOLNHO\�WR�OHDG�WR�

PHDVXUDEOH�V\VWHPLF�HIIHFWV�RU�VLGH�HIIHFWV�

��� 3UHFOLQLFDO VDIHW\ GDWD

1RQ�FOLQLFDO�GDWD�UHYHDO�QR�VSHFLDO�KD]DUG�IRU�KXPDQV�EDVHG�RQ�VWXGLHV�RI�UHSHDWHG�GRVH�

WR[LFLW\��JHQRWR[LFLW\�DQG�FDUFLQRJHQLFLW\�

&ORWULPD]ROH� ZDV� QRW� WHUDWRJHQLF� LQ� UHSURGXFWLYH� WR[LFLW\� VWXGLHV� LQ� PLFH�� UDWV� DQG�

UDEELWV� ,Q UDWV KLJK RUDO GRVHV ZHUH DVVRFLDWHG ZLWK PDWHUQDO WR[LFLW\� HPEU\RWR[LFLW\��

UHGXFHG�IHWDO�ZHLJKWV�DQG�GHFUHDVHG�SXS�VXUYLYDO�

,Q UDWV FORWULPD]ROH DQG�RU LWV PHWDEROLWHV ZHUH VHFUHWHG LQWR PLON DW OHYHOV KLJKHU WKDQ�

LQ�SODVPD�E\�D�IDFWRU RI ���WR��� DW ��KUV�DIWHU�DGPLQLVWUDWLRQ��IROORZHG E\�D�GHFOLQH WR�

D�IDFWRU�RI�����E\����KUV�

�� 3KDUPDFHXWLFDO�SDUWLFXODUV

��� /LVW�RI�H[FLSLHQWV

/LTXLG� SDUDIILQ�� &HWRVWHDU\O� DOFRKRO�� &ORWULPD]ROH�� 0HQWKRO�� *O\FHULQ�� :KLWH� VRIW�

SDUDIILQ��0HWK\O� SDUDEHQ�� 3URS\O� SDUDEHQ�� 3URS\OHQH�*O\FRO�� 7H[DIRU�&HWRPDFURJRO�

�����DQG�3XULILHG�ZDWHU�

��� ,QFRPSDWLELOLWLHV

1RQH



��� 6KHOI�OLIH

��\HDUV

��� 6SHFLDO SUHFDXWLRQV IRU�VWRUDJH

6WRUH LQ�D�FRRO�GU\�SODFH�

��� 1DWXUH�DQG�FRQWHQWV�RI�FRQWDLQHU

/RZ GHQVLW\ SRO\HWK\OHQH �/'3(� RU DOXPLQLXP WXEH ZLWK FDS��

3DFN�VL]HV����J

��� 6SHFLDO SUHFDXWLRQV IRU GLVSRVDO �DQG RWKHU KDQGOLQJ

0HGLFLQHV�VKRXOG�QRW�EH�GLVSRVHG�RII�YLD�ZDVWHZDWHU�RU�KRXVHKROG�ZDVWH��
$VN�\RXU�SKDUPDFLVW�KRZ�WR�GLVSRVH�RI�PHGLFLQHV�QR�ORQJHU�UHTXLUHG��
7KHVH�PHDVXUHV�ZLOO�KHOS�WR�SURWHFW�WKH�HQYLURQPHQW�
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