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$7(�86��GHUPDO� ����������PJ�NJ�ERG\ZHLJKW

GHQDWRQLXP�EHQ]RDWH������������

/'���RUDO�UDW �������PJ�NJ��5DW��/LWHUDWXUH�VWXG\�

/'���GHUPDO�UDEELW !����������PJ�NJ��5DEELW��/LWHUDWXUH�VWXG\�

$7(�86��RUDO� �������PJ�NJ�ERG\ZHLJKW

6NLQ�FRUURVLRQ�LUULWDWLRQ � 1RW�FODVVLILHG

6HULRXV�H\H�GDPDJH�LUULWDWLRQ � 1RW�FODVVLILHG

5HVSLUDWRU\�RU�VNLQ�VHQVLWLVDWLRQ � 1RW�FODVVLILHG

*HUP�FHOO�PXWDJHQLFLW\ � 1RW�FODVVLILHG

&DUFLQRJHQLFLW\ � 1RW�FODVVLILHG

5HSURGXFWLYH�WR[LFLW\ � 1RW�FODVVLILHG

6SHFLILF�WDUJHW�RUJDQ�WR[LFLW\��VLQJOH�H[SRVXUH� � 1RW�FODVVLILHG

6SHFLILF�WDUJHW�RUJDQ�WR[LFLW\��UHSHDWHG�
H[SRVXUH�

� 0D\�FDXVH�GDPDJH�WR�RUJDQV��NLGQH\V��WKURXJK�SURORQJHG�RU�UHSHDWHG�H[SRVXUH��RUDO��

$VSLUDWLRQ�KD]DUG � 1RW�FODVVLILHG

3RWHQWLDO�DGYHUVH�KXPDQ�KHDOWK�HIIHFWV�DQG�
V\PSWRPV

� %DVHG�RQ�DYDLODEOH�GDWD��WKH�FODVVLILFDWLRQ�FULWHULD�DUH�QRW�PHW�

6\PSWRPV�LQMXULHV�DIWHU�VNLQ�FRQWDFW � &DXVHV�VNLQ�LUULWDWLRQ�

6\PSWRPV�LQMXULHV�DIWHU�H\H�FRQWDFW � &DXVHV�VHULRXV�H\H�GDPDJH�

6\PSWRPV�LQMXULHV�DIWHU�LQJHVWLRQ � 6ZDOORZLQJ�D�VPDOO�TXDQWLW\�RI�WKLV�PDWHULDO�ZLOO�UHVXOW�LQ�VHULRXV�KHDOWK�KD]DUG��7KH�OHWKDO�GRVH�
LQ�KXPDQV�LV�HVWLPDWHG�WR�EH�����P/����R]��

6(&7,21�����(FRORJLFDO�LQIRUPDWLRQ
����� 7R[LFLW\

HWK\OHQH�JO\FRO�����������

(&���'DSKQLD�� !�����������PJ�O��(&�������K�

/&���ILVK�� ����������PJ�O��/&�������K��6DOPR�JDLUGQHUL�
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/&���ILVK�� !����������PJ�O��/&�������K�

(&���'DSKQLD�� !�����������PJ�O��(&�������K�

GHQDWRQLXP�EHQ]RDWH������������

/&���ILVK�� !����������PJ�O��/&�������K��6DOPR�JDLUGQHUL�

(&���'DSKQLD�� ������PJ�O��(&�������K��'DSKQLD PDJQD�

����� 3HUVLVWHQFH�DQG�GHJUDGDELOLW\

HWK\OHQH�JO\FRO�����������

3HUVLVWHQFH�DQG�GHJUDGDELOLW\ 5HDGLO\�ELRGHJUDGDEOH�LQ�ZDWHU��%LRGHJUDGDEOH LQ�WKH�VRLO�

%LRFKHPLFDO�R[\JHQ�GHPDQG��%2'� �����J�2��J�VXEVWDQFH

&KHPLFDO�R[\JHQ�GHPDQG��&2'� �����J�2��J�VXEVWDQFH

7K2' �����J�2��J�VXEVWDQFH

%2'����RI�7K2'� ����

GLHWK\OHQH�JO\FRO�����������

3HUVLVWHQFH�DQG�GHJUDGDELOLW\ 5HDGLO\�ELRGHJUDGDEOH LQ�ZDWHU��%LRGHJUDGDEOH LQ�WKH�VRLO��+LJKO\�PRELOH�LQ�VRLO��3KRWRO\VLV�LQ�
WKH�DLU�

%LRFKHPLFDO�R[\JHQ�GHPDQG��%2'� �����J�2��J�VXEVWDQFH
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&KHPLFDO�R[\JHQ�GHPDQG��&2'� �����J�2��J�VXEVWDQFH

7K2' �����J�2��J�VXEVWDQFH

%2'����RI�7K2'� ����

GHQDWRQLXP�EHQ]RDWH������������

3HUVLVWHQFH�DQG�GHJUDGDELOLW\ %LRGHJUDGDELOLW\�LQ�ZDWHU��QR�GDWD DYDLODEOH��1R��WHVW��GDWD�RQ�PRELOLW\�RI�WKH�VXEVWDQFH�
DYDLODEOH�

����� %LRDFFXPXODWLYH�SRWHQWLDO

HWK\OHQH�JO\FRO�����������

%&)�ILVK�� �������%&)�����K�

%&)�RWKHU�DTXDWLF�RUJDQLVPV�� ������ �����%&)�

%&)�RWKHU�DTXDWLF�RUJDQLVPV�� ��������%&)�����K�

/RJ�3RZ �������([SHULPHQWDO�YDOXH�

%LRDFFXPXODWLYH�SRWHQWLDO /RZ�SRWHQWLDO�IRU�ELRDFFXPXODWLRQ��%&)��������

GLHWK\OHQH�JO\FRO�����������

%&)�ILVK�� ��������%&)��2WKHU����GD\V��/HXFLVFXV�PHODQRWXV� 6WDWLF�V\VWHP��)UHVK�ZDWHU��([SHULPHQWDO�
YDOXH�

/RJ�3RZ �������&DOFXODWHG��2WKHU�

%LRDFFXPXODWLYH�SRWHQWLDO /RZ�SRWHQWLDO�IRU�ELRDFFXPXODWLRQ��%&)��������

GHQDWRQLXP�EHQ]RDWH������������

%&)�ILVK�� ����� �����%&)��%&)%$)�Y�����

/RJ�3RZ ������(VWLPDWHG�YDOXH�

%LRDFFXPXODWLYH�SRWHQWLDO /RZ�SRWHQWLDO�IRU�ELRDFFXPXODWLRQ��/RJ�.RZ������

����� 0RELOLW\�LQ�VRLO

HWK\OHQH�JO\FRO�����������

6XUIDFH�WHQVLRQ �����1�P������&�������)�

GLHWK\OHQH�JO\FRO�����������

6XUIDFH�WHQVLRQ �����1�P

/RJ�.RF .RF�65&�3&.2&:,1�Y���������&DOFXODWHG�YDOXH��ORJ�.RF��65&�3&.2&:,1�Y���������
&DOFXODWHG�YDOXH

����� 2WKHU�DGYHUVH�HIIHFWV

(IIHFW�RQ�R]RQH�OD\HU � 1R�NQRZQ�HIIHFW�RQ�WKH�R]RQH�OD\HU

(IIHFW�RQ�JOREDO�ZDUPLQJ � 1R�NQRZQ�HIIHFWV�IURP�WKLV�SURGXFW�

2WKHU�LQIRUPDWLRQ � $YRLG�UHOHDVH�WR�WKH�HQYLURQPHQW�

6(&7,21�����'LVSRVDO�FRQVLGHUDWLRQV
����� :DVWH�WUHDWPHQW�PHWKRGV

:DVWH�GLVSRVDO�UHFRPPHQGDWLRQV � 'LVSRVH�RI�FRQWHQWV�FRQWDLQHU�WR�DSSURSULDWH�ZDVWH�GLVSRVDO�IDFLOLW\��LQ�DFFRUGDQFH�ZLWK�
ORFDO�UHJLRQDO�QDWLRQDO�LQWHUQDWLRQDO�UHJXODWLRQV�

(FRORJ\�� ZDVWH�PDWHULDOV � $YRLG�UHOHDVH�WR�WKH�HQYLURQPHQW�

6(&7,21�����7UDQVSRUW�LQIRUPDWLRQ

'HSDUWPHQW�RI�7UDQVSRUWDWLRQ��'27�

,Q�DFFRUGDQFH�ZLWK�'27

7UDQVSRUW�GRFXPHQW�GHVFULSWLRQ � 81�����(QYLURQPHQWDOO\�KD]DUGRXV�VXEVWDQFHV��OLTXLG��Q�R�V������,,,�

81�1R��'27� � 81����

3URSHU�6KLSSLQJ�1DPH��'27� � (QYLURQPHQWDOO\�KD]DUGRXV�VXEVWDQFHV��OLTXLG��Q�R�V�

&ODVV��'27� � ��� &ODVV���� 0LVFHOODQHRXV�KD]DUGRXV�PDWHULDO����&)5��������
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3DFNLQJ�JURXS��'27� � ,,,�� 0LQRU�'DQJHU

+D]DUG�ODEHOV��'27� � ��� &ODVV����0LVFHOODQHRXV�GDQJHURXV�PDWHULDOV�

'27�3DFNDJLQJ�1RQ�%XON�����&)5�����[[[� � ���

'27�3DFNDJLQJ�%XON�����&)5�����[[[� � ���

'27�6\PEROV � *�� ,GHQWLILHV�361�UHTXLULQJ�D�WHFKQLFDO�QDPH

'27�3DFNDJLQJ�([FHSWLRQV�����&)5�����[[[� � ���

'27�4XDQWLW\�/LPLWDWLRQV�3DVVHQJHU�DLUFUDIW�UDLO�
��� &)5��������

� 1R�OLPLW

'27�4XDQWLW\�/LPLWDWLRQV�&DUJR�DLUFUDIW�RQO\����
&)5��������

� 1R�OLPLW

'27�9HVVHO�6WRZDJH�/RFDWLRQ � $�� 7KH�PDWHULDO�PD\�EH�VWRZHG�µµRQ�GHFN¶¶�RU�µµXQGHU�GHFN¶¶�RQ�D�FDUJR�YHVVHO�DQG�RQ�D�
SDVVHQJHU�YHVVHO

2WKHU�LQIRUPDWLRQ � 1RQ�%XON��1RW�UHJXODWHG�E\�WKH�86�'�2�7���LQ�TXDQWLWLHV�XQGHU�������OEV�LQ�DQ\�RQH�LQQHU�
SDFNDJH��

7'*

5HIHU�WR�FXUUHQW�7'*�&DQDGD�IRU IXUWKHU�&DQDGLDQ�UHJXODWLRQV

7UDQVSRUW�E\�VHD

3URSHU�6KLSSLQJ�1DPH��,0'*� � 1RW�UHJXODWHG�E\�,0'*��LQ�TXDQWLWHV�XQGHU ������OEV�LQ�DQ\�RQH�LQQHU�SDFNDJH�

$LU�WUDQVSRUW

3URSHU�6KLSSLQJ�1DPH��,$7$� � 1RW�UHJXODWHG�E\�,$7$��LQ�TXDQWLWHV�XQGHU ������OEV�LQ�DQ\�RQH�LQQHU�SDFNDJH�

6(&7,21�����5HJXODWRU\�LQIRUPDWLRQ
������86�)HGHUDO�UHJXODWLRQV

$OO�:HDWKHU�&RQFHQWUDWH�$QWLIUHH]H�DQG�&RRODQW

(3$�76&$�5HJXODWRU\�)ODJ 7R[LF�6XEVWDQFHV�&RQWURO�$FW��76&$����7KH�LQWHQWLRQDO�LQJUHGLHQWV�RI�WKLV�
SURGXFW�DUH�OLVWHG

HWK\OHQH�JO\FRO�����������

/LVWHG�RQ�WKH�8QLWHG�6WDWHV�76&$��7R[LF�6XEVWDQFHV�&RQWURO�$FW��LQYHQWRU\
6XEMHFW�WR�UHSRUWLQJ�UHTXLUHPHQWV�RI�8QLWHG�6WDWHV�6$5$�6HFWLRQ����

(3$�76&$�5HJXODWRU\�)ODJ 7�� 7�� LQGLFDWHV�D�VXEVWDQFH�WKDW LV�WKH�VXEMHFW�RI�D�6HFWLRQ���WHVW�UXOH�XQGHU�76&$

&(5&/$�54 �����OE�V�

6$5$�6HFWLRQ���������+D]DUG�&ODVVHV ,PPHGLDWH��DFXWH��KHDOWK�KD]DUG
'HOD\HG��FKURQLF��KHDOWK�KD]DUG
(WK\OHQH�JO\FRO�LV�VXEMHFW�WR�7LHU�,�DQG�RU�7LHU�,,�DQQXDO�LQYHQWRU\�UHSRUWLQJ

6$5$�6HFWLRQ������ (PLVVLRQ�5HSRUWLQJ (WK\OHQH�JO\FRO�LV�VXEMHFW�WR�)RUP�5�5HSRUWLQJ�UHTXLUHPHQWV�

GLHWK\OHQH�JO\FRO�����������

/LVWHG�RQ�WKH�8QLWHG�6WDWHV�76&$��7R[LF�6XEVWDQFHV�&RQWURO�$FW��LQYHQWRU\

GHQDWRQLXP�EHQ]RDWH������������

/LVWHG�RQ�WKH�8QLWHG�6WDWHV�76&$��7R[LF�6XEVWDQFHV &RQWURO�$FW��LQYHQWRU\

������,QWHUQDWLRQDO�UHJXODWLRQV
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&$1$'$
$OO�:HDWKHU�&RQFHQWUDWH�$QWLIUHH]H�DQG�&RRODQW

:+0,6�&ODVVLILFDWLRQ 7KLV�6'6�KDV�EHHQ�SUHSDUHG�DFFRUGLQJ�WR�WKH�FULWHULD RI�WKH�+D]DUGRXV�3URGXFWV�5HJXODWLRQV�
�+35���:+0,6�������DQG�WKH 6'6�FRQWDLQV�DOO�RI�WKH�LQIRUPDWLRQ�UHTXLUHG�E\�WKH�+35��
$SSOLFDEOH�*+6�LQIRUPDWLRQ�LV�OLVWHG�LQ�VHFWLRQ�����RI�WKLV�6'6

(8�5HJXODWLRQV
1R�DGGLWLRQDO�LQIRUPDWLRQ�DYDLODEOH

1DWLRQDO�UHJXODWLRQV

$OO�:HDWKHU�&RQFHQWUDWH�$QWLIUHH]H�DQG�&RRODQW

'6/��&DQDGD����7KH�LQWHQWLRQDO�LQJUHGLHQWV�RI�WKLV�SURGXFW DUH�OLVWHG
(&/��6RXWK�.RUHD���7KH�LQWHQWLRQDO�LQJUHGLHQWV�RI�WKLV�SURGXFW�DUH�OLVWHG
(,1(&6��(XURSH����7KH�LQWHQWLRQDO�LQJUHGLHQWV�RI�WKLV�SURGXFW�DUH�OLVWHG
(1&6��-DSDQ����7KH�LQWHQWLRQDO�LQJUHGLHQWV�RI�WKLV�SURGXFW�DUH�OLVWHG

������86�6WDWH�UHJXODWLRQV

&DOLIRUQLD�3URSRVLWLRQ����� 7KLV�SURGXFW�FRQWDLQV��RU�PD\�FRQWDLQ��VXEVWDQFH�V��NQRZQ�WR�WKH�VWDWH�RI�&DOLIRUQLD�WR�FDXVH�
FDQFHU��GHYHORSPHQWDO�WR[LFLW\�DQG�RU�UHSURGXFWLYH�WR[LFLW\

HWK\OHQH�JO\FRO�����������

8�6��� &DOLIRUQLD��
3URSRVLWLRQ�����
&DUFLQRJHQV�/LVW

8�6��� &DOLIRUQLD��
3URSRVLWLRQ�����
'HYHORSPHQWDO�7R[LFLW\

8�6��� &DOLIRUQLD��
3URSRVLWLRQ�����
5HSURGXFWLYH�7R[LFLW\��
)HPDOH

8�6��� &DOLIRUQLD��
3URSRVLWLRQ�����
5HSURGXFWLYH�7R[LFLW\��
0DOH

1RQ�VLJQLILFDQW�ULVN�
OHYHO��165/�

1R <HV 1R 1R

HWK\OHQH�JO\FRO�����������

8�6��� 0DVVDFKXVHWWV�� 5LJKW�7R�.QRZ�/LVW
8�6��� 1HZ�-HUVH\�� 5LJKW�WR�.QRZ�+D]DUGRXV�6XEVWDQFH�/LVW
8�6��� 3HQQV\OYDQLD�� 57.��5LJKW�WR�.QRZ��/LVW
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8�6��� 3HQQV\OYDQLD�� 57.��5LJKW�WR�.QRZ��� (QYLURQPHQWDO�+D]DUG�/LVW

6(&7,21�����2WKHU�LQIRUPDWLRQ
5HYLVLRQ�GDWH � ����������

)XOO�WH[W�RI�+�VWDWHPHQWV�
������ +��� +DUPIXO�LI�VZDOORZHG
������ +��� &DXVHV�VNLQ�LUULWDWLRQ
������ +��� &DXVHV�VHULRXV�H\H LUULWDWLRQ
������ +��� 0D\�FDXVH�UHVSLUDWRU\ LUULWDWLRQ
������ +��� 0D\�FDXVH�GDPDJH WR�RUJDQV�WKURXJK�SURORQJHG�RU�UHSHDWHG�

H[SRVXUH

1)3$�KHDOWK�KD]DUG � ��� ([SRVXUH�FRXOG�FDXVH�LUULWDWLRQ�EXW�RQO\�PLQRU�UHVLGXDO�
LQMXU\�HYHQ�LI�QR�WUHDWPHQW�LV�JLYHQ�

1)3$�ILUH�KD]DUG � ��� 0XVW�EH�SUHKHDWHG�EHIRUH�LJQLWLRQ�FDQ�RFFXU�

1)3$�UHDFWLYLW\ � ��� 1RUPDOO\�VWDEOH��HYHQ�XQGHU�ILUH�H[SRVXUH�FRQGLWLRQV��
DQG�DUH�QRW�UHDFWLYH�ZLWK�ZDWHU�



$OO�:HDWKHU�&RQFHQWUDWH�$QWLIUHH]H�DQG�&RRODQW
6DIHW\�'DWD�6KHHW
DFFRUGLQJ�WR�)HGHUDO�5HJLVWHU���9RO������1R�������0RQGD\��0DUFK������������5XOHV�DQG�5HJXODWLRQV

���������� (1 �(QJOLVK� ���

+0,6�,,,�5DWLQJ

+HDOWK � ��0RGHUDWH�+D]DUG�� 7HPSRUDU\�RU�PLQRU�LQMXU\�PD\�RFFXU

)ODPPDELOLW\ � ��6OLJKW�+D]DUG�� 0DWHULDOV�WKDW�PXVW�EH�SUHKHDWHG�EHIRUH�LJQLWLRQ�ZLOO�RFFXU��,QFOXGHV�OLTXLGV��
VROLGV�DQG�VHPL�VROLGV�KDYLQJ�D�IODVK�SRLQW�DERYH������)������&����&ODVV�,,,%�

3K\VLFDO � ��0LQLPDO�+D]DUG�� 0DWHULDOV�WKDW�DUH�QRUPDOO\�VWDEOH��HYHQ XQGHU�ILUH�FRQGLWLRQV��DQG�ZLOO�127�
UHDFW�ZLWK�ZDWHU��SRO\PHUL]H��GHFRPSRVH��FRQGHQVH��RU�VHOI�UHDFW��1RQ�([SORVLYHV�

3HUVRQDO�3URWHFWLRQ %�� 6DIHW\�JODVVHV��*ORYHV

6'6�*+6�86��*+6�+D]&RP�������2:,

2OG :RUOG�,QGXVWULHV��//&�PDNHV QR�ZDUUDQW\��UHSUHVHQWDWLRQ�RU�JXDUDQWHH�DV�WR�WKH�DFFXUDF\��VXIILFLHQF\�RU�FRPSOHWHQHVV�RI�WKH�PDWHULDO�VHW�IRUWK�KHUHLQ���,W�LV�WKH�XVHU
V�UHVSRQVLELOLW\�WR�GHWHUPLQH�WKH�
VDIHW\��WR[LFLW\�DQG�VXLWDELOLW\�RI�KLV�RZQ�XVH��KDQGOLQJ�DQG�GLVSRVDO�RI�WKLV�SURGXFW���6LQFH�DFWXDO�XVH�E\�RWKHUV�LV�EH\RQG�RXU�FRQWURO��QR�ZDUUDQW\��H[SUHVVHG�RU�LPSOLHG��LV�PDGH�E\�2OG�:RUOG�,QGXVWULHV��
//&�DV�WR�WKH�HIIHFWV�RI�VXFK�XVH��WKH�UHVXOWV�WR�EH�REWDLQHG�RU�WKH�VDIHW\�DQG�WR[LFLW\�RI�WKLV�SURGXFW��QRU�GRHV�2OG�:RUOG�,QGXVWULHV��//&�DVVXPH�OLDELOLW\�DULVLQJ�RXW�RI�WKH�XVH�E\�RWKHUV�RI�WKLV�SURGXFW�
UHIHUUHG�WR�KHUHLQ��7KH�GDWD�LQ�WKLV�6'6�UHODWHV�RQO\�WR�WKH�VSHFLILF�PDWHULDO�GHVLJQDWHG�KHUHLQ�DQG�GRHV�QRW�UHODWH�WR�XVH�LQ�FRPELQDWLRQ�ZLWK�DQ\�RWKHU�PDWHULDO�RU�LQ�DQ\�SURFHVV�


